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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l

ghltpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiy fy;tpg; gug;Gfspd;

vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;l ghltpjhdj;jpd; Kjy; ghfj;jpid

mwpKfg;gLj;jjpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;gl;l Njrpa fy;tp

,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;lJld; nghJj; Nju;r;rpfis

tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;

nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;

eilKiwg;gLj;jg;gl;lJ. mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;ghfk;

2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; fil epiyapy; ,Ue;J cau;epiy tiu midj;Jg;

ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsuj;njLg;gjw;fhf> fPopUe;J Nky;

Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;gLfpwJ. xNu ghlj;jpd

cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;gjidf; Fiwg;gjw;fhfTk;> ghlj;jpd;

Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu; ikagg; ghltpjhdk;

xd;iw cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ nraw;gl;L tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd

topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;

nghUj;jg;ghl;Lld; <LgLj;jpf; nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk; kjpg;gPLfisAk;

nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L Gjpa Mrpupa topfhl;b

E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;> Mrpupaiu xU nghUj;jg;ghLila

Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ. ,e;j topfhl;b E}y;fspD}lhf> Mrpupau;fs;

jq;fs; khztu;fspd; Nju;r;rpfis tsu;j;njLf;fj; Njitahd ju cs;sPLfisAk;>

nraw;ghLfisAk; jhq;fshfNt njupe;njLf;Fk; Rje;jpuj;jpidAk; ngw;Wf;nfhs;fpd;wdu;.

tpje;Jiuf;fg;gl;l ghlg;gug;Gf;fspd; ghupa Rikfs; ,y;yhnjhopf;fg;gLfpwJ. Mjyhy;>

,g;Gjpa Mrpupa topfhl;b E}y;fs; KOg;gad;ghL cilaitahtjw;F> fy;tp

ntspaPl;lhsu;fspdhy; ntspaplg;gLk; tpje;Jiuf;fg;gl;l ghl E}y;fspd; cr;rg;gad;ghl;bid

ngw;Wf;nfhs;tJ mtrpakhfpd;wJ. ,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa Mrpupa

topfhl;b E}y;fs;> Gjpa ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;fis Mrpupa

ikaf; fy;tpapypUe;J tpLtpj;J> nraw;ghLfSld; $ba khztu; ikaf;fy;tpapid

eilKiwg;gLj;jf;$ba fy;tp Kiwikapdhy;> g+Nfhs njhopy; re;ijfSf;Fj; Njitahd

Njur;rpfSk; jpwd;fSk; kpf;f kdpj tsj;jpid toq;ff;$ba khztu;fspd; vz;zpf;ifapid

tpUj;jp nra;af;$bajhapUj;jNyahFk;.

,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;> fy;tp mYty;fs;

rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;fspd; cUthf;fj;jpw;Fg; gq;fspg;Gr;

nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa Nehf;fj;jpw;fhf mu;g;gzpg;Gld; gzpahw;wpa

midtUf;Fk; vdJ ed;wpfisAk; tho;j;Jf;fisAk; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp. jpUkjp. n[ae;jp FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

kfufk.



gpujpg; gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2013 [_iy khjk; Kjy; 250 ghlrhiyfspy; nraw;gLj;jg;gLk; njhopDl;gtpay;

ghlj;Jiwapd; ve;jputpay; njhopDl;gtpay; ghlk;> khzt khztpfsplk; njhopDl;gtpay;

gw;wpa mwpT> jpwd; kl;Lkd;wp njhopDl;g cyfj;jpy; fhzg;gLk; Njitfs; kw;Wk;

tiuaiwaw;w ,lj;jpid ,dq;fhz;gjw;F Vw;w re;ju;g;gj;ijAk; toq;Ffpd;wJ.

,jidg; ghlrhiyapy; Nkw;nfhs;s cjTk; gpujhd tskhd Mrpupau;fs; ,jd;

Nehf;fq;fis <Lnra;Ak; tpjkhfg; ghlj;ijj; jpl;lkpl;Lf; fw;gpg;gjw;fhd topfhl;ly;

,e;E}y; %yk; fpilf;fg;ngWk;.

Mrpupau;fs; ,jpy; Fwpg;gpl;Ls;s tplaq;fis mt;thNw gad;gLj;j KbAnkdpDk;

khztu;fspd; Mw;wy;> gpuNjr Njitfs; Mfpatw;Wf;Fg; nghUj;jg;ghlhf mikaj;jf;f

tifapy; GJikfisg; GFj;jpg; gy;tifikAld;; ghlj;ijj; jpl;lkpLk; Rje;jpuk; MrpupaUf;F

cs;sJ.

,e;j Mrpupa topfhl;bia Mf;Ftjpy; gq;fspg;Gr;nra;j midtUf;Fk; ,e;jr;

re;ju;g;gj;jpy; vdJ ed;wpiaj; njuptpj;Jf;nfhs;fpNwd;.

vk;. vg;. v];. rPP [atu;j;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;

iv



v

fiyj;jpl ;lf;FO

jiyik : fyhepjp B.Mu;.N[. FzNrfu

gzpg;ghsu; ehafk;> Njrpa fy;tp epWtfk;

MNyhrid : vk;. vg;;. v];. rP. [atu;jd

gpujpg; gzpg;ghsu; ehafk;> tpQ;Qhd njhopDl;gtpay;

gPlk;> Njrpa fy;tp epWtfk;

ghl jiyik> xUq;fpizg;G : vd;. B. Nf. nyhFypad

gzpg;ghsu;> njhopDl;gf; fy;tpj; Jiw>

Njrpa fy;tp epWtfk;

gP. Nf. fkNf

tpupTiuahsu;> njhopDl;gf; fy;tpj; Jiw>

Njrpa fy;tp epWtfk;

fiyj;jpl;lf; FO :
vd;. B. Nf. nyhFypad gzpg;ghsu;> njhopDl;gf; fy;tpj; Jiw>

Njrpa fy;tp epWtfk;

V.B. ee;jNrd fy;tpg; gzpg;ghsu; (njhopDl;g)> fy;tp mikr;R

fyhepjp vy;.vd;.tpjhdfkMur;rpNf rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> nkhul;Lt

gy;fiyf;fofk;

fyhepjp B.vd;. tpf;ukMur;rpNf rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> WFZ

gy;fiyf;fofk;

fyhepjp V.vk;.Mu;.gP. mjgj;J rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> Nguhjidg;

gy;fiyf;fofk;

fyhepjp V.vk;. K]hjpf; rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> fpof;F

gy;fiyf;fofk;

fyhepjp [P.gP. ]Fuh rpNu~;l> tpupTiuahsu;> [atu;jdGu gy;fiyf;fofk;

fyhepjp B.gP.gP. gpurhj rpNu~;l> tpupTiuahsu;> tptrha kw;Wk; tzpf Kfhikj;Jt

gPlk;> Nguhjidg;  gy;fiyf;fofk;

fyhepjp vr;.rP.gP. fUzhNrd rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> WFZ

gy;fiyf;fofk;

fyhepjp Nf.vd;. mNgrpq;f rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty;

njhopDl;gtpay; epWtfk;

fyhepjp vk;.v];. kypf ngNuuh rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty;

njhopDl;gtpay; epWtfk;

fyhepjp rpNuhkpf fUzhuj;d rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty;

njhopDl;gtpay; epWtfk;

v];.vy;. nyhFypad tpupTiuahsu;> fzpdp tpQ;Qhdg; gPlk;> ,yq;if jfty;

njhopDl;gtpay epWtfk;

N[. Muparpq;f rpNu~;l MNyhrfu; (njhopDl;g-Xa;Tepiy) njhopDl;gf;

fy;Y}up> kUjhid

A+.gP.Nf. tpkyuj;d MNyhrfu;> xUnfhltj;j Nkhl;lhu; thfd

njhopDl;gtpayhsu; gapw;rp epWtfk;

Mu;.vk;. ee;jd Fkhu Xa;T ngw;w gpujp mjpgu;> njhopDl;gf; fy;Y}up> uj;kyhid

V.V. etuj;d rpNu~;l MNyhrfu; njhopDl;gf; fy;Y}up> kUjhid

Nf.V.v];.v];. [arpq;f tpupTiuahsu;> ve;jputpay; njhopDl;g epWtfk;> fl;Lehaf;f

N[.V.A+.v];.Nf. [atPu k`nghy gapw;rp Kfhikahsu; (jP kw;Wk; ghJfhg;G)>

,yq;if JiwKf mjpfhurig

lg;.B.N[. Nahfhdd;j MNyhrfu;> njhopDl;g ve;jputpay; gapw;rp epiyak;

vd;.N[.V.B.vd;. FyJq;f cjtp mjpgu;> ju;kghy tp;j;jpahyak; >nfhl;lht

fhkpdp FzNrfu ts Kfhikahsu;> Xa;Tepiy> If;fpa ehLfs; rig>

nfhOk;G 07

vr;. nthf;];yp ngNuuh Mrpupa MNyhrfu; (njhopDl;gk;-Xa;Tepiy)> Gj;jsk; fy;tp

tyak;



gP.B. Mupatq;r Mrpupau; (njhopDl;gtpay;)> rpj;jhu;j;j tpj;jpahyak;> ntypfk

N[.Mu;. yq;fhGu Mrpupau; (njhopDl;gtpay;)> tpf;fukrpyh tpj;jpahyak;>

fpupcs;s

rP.Nf. uj;ehaf Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> kj;jpa fy;Y}up>

k`ufk

Mu;.vk;.vd;.v];. nrdtpuj;d Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> typ]pq;`

`up];re;ju tp. mDuhjGuk;

B.lg;. uJfk Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> Nfhjkp kfspu;

fy;Y}up> nfhOk;G 10

gP.V.B.vd;.B. [ajpyf Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> Ntju k`h

tpj;jpahyak;> Ntju> nghy;f];Xtpl

vd;.B.vd;. jpNd~; Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> = ehf Njrpa

ghlrhiy> ehcy> khj;jis

<.Mu;.I.rP.Nf. vlk;ghty Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> Rtu;z [ae;jp

Njrpa ghlrhiy> Nffhiy

tP.v];. vjpuprpq;` Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> = Nutj kfh

tpj;jpahyak;> klhLfk

v];.v];.Mu;. [arpq;` Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> rpaNd Njrpa

ghlrhiy> njhk;Ng

V.vk;.V.vk;.gP. myfpatd;d Mrpupau;> (ve;jputpay; njhopDl;gtpay;)> uj;dhtyp kfspu;

fy;Y}up> fk;g`h

B.Nf.vd;.B. mkurpq;` Mrpupau;> (njhopDl;gtpay;)> ll;yp Nrdhdhaf kj;jpa

fy;Y}up> Njhyq;fKt

jkpo; nkhop ngau;g;G:

fyhepjp. nlud;]; nuq;fuhR rpNu~;l> tpupTiuahsu;> nghwpapay; gPlk;> WFZ gy;fiyf;fofk;

vk;.vr;.V.Mu;. [pd;dh Mrpupa MNyhrfu; (njhopDl;gk;-Xa;Tepiy)> khtdy;iy fy;tp

tyak;

vk;.Mu;.vk;. eth]; Mrpupa MNyhrfu; (njhopDl;gk;)> khj;jiw khtl;lk;

vk;.V.vk;. `{it]; Mrpupau; k.kh/tj;/m]; ]gh k. tp. tj;Njnfju> nghy;nfhy;y

vk;.v];.vk;. Kdh]; Mrpupau; Nf/kht/ kjPdh K. k. tp. fNdjd;id

tP. [aNjtd; Mrpupau; kl;/kNk/ Kjiyf;Flh k.tp.

v];. rf;jpjh]d; gl;la ,ae;jpug; nghwpapayhsu; nraw;wpl;l mjpfhup

(Xa;Tepiy)> Njrpa fy;tp epWtfk;

gl tiuT:

gP. thjhrpq;` Mrpupa MNyhrfu; (Xa;Tepiy)

fzpdp tbtikg;G

V.Nf.vk;. K];dp Mrpupau;> k`pe;j uh[gf;r tpj;jpahyak;> khj;jiw

V.Nf.vk;. ig]u; mjpgu;. Nf/kht/ my; [yhy; K. f. tp. mudhaf;f



Mrpupau; topfhl;biag; guprPyid nra;tjw;fhd mwpTWj;jy;

juk; 12 ,w;fhfj; jahupf;fg;gl;Ls;s ve;jputpay; njhopDl;gtpay; ghlj;jpw;fhd

,t;thrpupau; topfhl;bapd; %yk; tFg;giwf;Fr; nry;tjw;F Kd;du; ghlj;jpw;F

Maj;jkhtjw;Fk;> tFg;giwapDs; ghlj;ij fl;bnaOg;Gtjw;Fkhd cj;Njr MNyhridfis

MrpupaUf;F toq;Ftjw;F Kaw;rp vLf;fg;gl;Ls;sJ.

mjd;gb ghlj;ij Muk;gpg;gjw;F Kd;du; ngw;Wf;nfhs;s Ntz;ba fw;wy; Jizr;

rhjdq;fs;> fUtpfs; kw;Wk; nghUl;fs; gw;wpa rpwe;j tpsf;fj;ijg; ngw;W> Njitahdtw;iwj;

jahu;gLj;jp;f; nfhz;L ghlj;ij tFg;giwapy; fl;bnaOg;Gtjw;Fj; Jizahf mikAk;

vdTk; vjpu;ghu;f;fpd;Nwhk;.

vdpDk; ,q;F Fwpg;gplg;gl;Ls;s mwpTWj;jy;fs; MrpupaUf;F topfhl;Ltjw;F

kl;LNkad;wp ,jpy; Fwpg;gplg;gl;Ls;sthNw nra;ag;glNtz;Lk; vd vjpu;ghu;f;fg;gltpy;iy.

Mf;fj;jpwDld; nray;gLfpd;w Mrpupau; xUtUf;F Mrpupau; topfhl;bapy; Fwpg;gplg;gl;Ls;s

Nju;r;rpfs; khztu;fsplj;jpy; tpUj;jp milaf;$ba tpjj;jpy; etPd Kiwapy; ghlj;ij

Kd;itf;f KbAk;. Mrpupau;fspd; Mf;fj;jpwd;> mDgtq;fs; khztu;fsJ cs;shu;e;j

Mw;wy;fspd; msTfs;> ghlrhiyapy; ,Uf;fpd;w trjpfSf;F Vw;g ghlj;ijf;

fl;bnaOg;Gtjw;F kpfTk; nghUj;jkhdjhf miktJld;> mjw;fhf MrpupaUf;Fg; G+uz

Rje;jpuk; cs;sJ vd;gijAk; Fwpg;gpLfpd;Nwhk;.

vi
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viii

mwpKfk;

cyfkhdJ ifj;njhopy; kakhdJld; kdpjdpd; ngsjPf tsj;Njitapd; msTk;

gbg;gbahf mjpfupj;Jf; nfhz;L nry;fpwJ. ,j;Njitia epiwT nra;J nfhs;tjw;F

Nfs;tpf;fhd cw;gj;jpg; nghUs; kw;Wk; cgfuzq;fs; cw;gj;jpj; JiwAk; tpuptila

Ntz;bajhapw;W. cw;gj;jp nrad;Kiwfspd; NghJ jpl;lkply;> cw;gj;jpr; nrad;Kiwfisj;

jahupj;jy;> cw;gj;jp nra;tjw;fhd ve;jputpay; njhopw;ghLfs; Nghd;W gapw;rp ngw;wtu;fspd;

gq;fspg;Gk; ,q;F Njitg;gLfpd;wJ.

ahjhapDnkhd;iw epu;khzpj;jy; my;yJ cw;gj;jp eltbf;iffspd; NghJ rptpy;

njhopDl;gtpay;> ve;jputpay; njhopDl;gtpay;> kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay;

Nghd;w ghlj;JiwfSk;> ghlj;Jiw xd;iw tplf; $ba Jiwfspd; gq;fspg;igg; ngw;Wf;

nfhs;sj; Njitg;gLfpwJ vd;gij> jw;NghJ re;ijapy; fhzg;gLfpd;w cw;gj;jpfisg;

guprPyid nra;tjd; %yk; cWjp nra;J nfhs;s ,aYk;.

NtiyAyfpw;Fg; gapw;rp ngw;w njhopyhsu;fspd; Njit fhzg;gLfpd;wJ vd;gJ

fz;$L. NtiyAyfpw;Fr; nry;Yk; NghJ Fwpj;jnjhU ghlj;Jiw rhu;e;j mbg;gilg;

nghwpapay; mwpitg; ngw;wpUj;jiy tpl gy Jiw rhu;e;j nghwpapay; mwpitg; ngw;wpUj;jy;

gad;kpf;fjhifahy; ,yq;ifg; ghlrhiy Kiwikapy; eilKiwg;gLj;Jtjw;fhf cau;ju

tFg;Gfspy; ve;jputpay; njhopDl;gk; vDk; Gjpa ghlk; mwpKfg;gLj;jg;gl;Ls;sJ.

ve;jputpay; njhopDl;gtpay; vDk; ghlkhdJ Fbrhu;j; njhopDl;gtpay;> nghwpKiwj;

njhopDl;gtpay;> kpd; kw;Wk; ,yj;jpupdpay; njhopDl;gtpay; vDk; %d;W ghlj;Jiwfspd;

njhFg;ghf ehl;bw;Fg; nghUj;jkhdthW jpl;lkplg;gl;L ntspaplg;gl;Ls;sJ. ,jd; fhuzkhf

NtiyAyfpw;F ciog;ghspfs; EioAk; NghJ nghUj;jkhd nghUl;fisj; njupT nra;J

nfhs;tjw;Fk; rupahd El;gKiwfs; gw;wpa gupr;raj;ijg; ngWtjw;Fk;> tpQ;QhdG+u;tkhd

nrad;Kiw mwpitg; ngw;Wf; nfhs;tjw;Fk; Njitahd re;ju;g;gq;fs; Vw;gLj;jg;gl;Ls;sd.

,yq;ifg; gy;fiyf;fofq;fspy; EioAk; khztu;fSf;fhf ,g;ghlj;Jiwfspd; Clhf

cau;fy;tp ngw;Wf; nfhs;sf;$ba tpjj;jpyhd ghlj;jpl;lj;ij eilKiwg;gLj;jpr; nry;tjw;F

gy;fiyf;fofq;fs; Vw;Wf;nfhz;Ls;sjhdJ khztu;fSf;F fpilj;Js;s ew;NgwhFk;.

,jd;%yk; cau;ju nghwpapay; njhopy;El;g ghlj;Jiwia fw;Fk; khztu;fSf;F

gy;fiyf;fof fy;tp %yk; njhopDl;gtpay; ,skhdpg; gl;lg; gbg;ig (B.Tech) ngw;Wf;

nfhs;tjw;fhd trjpfs; nra;ag;gl;Ls;sd. gy;fiyf;fofq;fspy; Eiotjw;F tha;g;G



fpilf;fhj khztu;fSf;F> gy;fiyf;foff; fy;Y}upfs;> njhopDl;gtpay; fy;Y}upfs;>

njhopDl;gf; fy;Y}upfs; kw;Wk; jdpahu; epWtdq;fspy; Nkyjpf fy;tpiag; ngWtjw;fhd

trjpfs; jw;NghJ Vw;gLj;jg;gl;Ls;sd.

nghwpapay; njhopDl;gtpay; ghlj;Jiw mlq;Ffpd;w rptpy; njhopDl;gtpay;>

ve;jputpay; njhopDl;gtpay;> kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; Mfpa %d;W

ghlj;JiwfspYk; ghlrhiy kl;lj;jpy; khztu;fSf;F toq;fg;glTs;s Nju;r;rpfSk;

mjD}lhff; fw;f Ntz;ba> epiwNtw;w Ntz;ba ghlg; gug;GfSk; jahupf;fg;gl;Ls;s

ghlj;jpl;lj;jpd; %yk; Kd;itf;fg;gl;Ls;sd. ghl tplaq;fs; mwpT uPjpahfTk;> nray;

KiwahfTk; ngw;Wf; nfhLf;Fk; NghJ Mrpupau; topfhl;bapy; mlq;fpAs;s fw;wy;> fw;gpj;jy;

El;gKiwfis me;je;jj; Nju;r;rpfisg; ngw;Wf; nfhLg;gjw;F xNu Kiwiag; gpd;gw;whky;

NtWtpjkhfTk; ntw;wpfukhd fw;wy;> fw;gpj;jy; nrad;Kiwfis eilKiwg;gLj;Jtjw;fhd

re;ju;g;gj;ij Mrpupau; Vw;gLj;jpf; nfhs;s KbAk;. ,jw;fhfg; ghlrhiyj; njhFjpapy;

nghwpapay; njhopDl;gg; ghlj;jpid kpfTk; gaDs;sjhf khztu;fSf;Ff; nfhz;L nrd;W

Njitahd Nju;r;rpfis va;jr; nra;tPu;fs; vd jplkhf ek;GfpNwhk;. 2017 Mk; Mz;L Kjy;

eilKiwg;gLj;Jtjw;fhfj; jahupf;fg;gl;Ls;s ghlj;jpl;lj;jpw;F Vw;g ,t;thrpupau; topfhl;b

jahupf;fg;gl;Ls;sJ vd;gij NkYk; mwpaj; jUfpd;Nwhk;.



Mrpupau; topfhl;bjuk; - 12

1 ve;jputpay; njhopDl;gtpay;

Nju;r;rp 1 : ve;jputpay; njhopDl;g tpUj;jpapd; NgWfis ehshe;j tho;f;ifj;

Njitfis epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.

Nju;r;rp kl;lk;  1.1:khdpl kw;Wk; #oy; tpUj;jpapd;ghy; ve;jputpay; njhopDl;gj;jpd;

gq;fspg;ig xg;gPl;LuPjpapy; tprhuiz nra;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; :  ve;jputpay; njhopDl;gtpaiy mwpKfk; nra;thu;.

² ve;jputpay; njhopDl;gtpaypd; jpUg;G Kidfis cjhuzq;fhl;b

tpsf;Fthu;.

² ve;jputpay; njhopDl;gtpaypd; Gjpa Nghf;Ffspd; topNa vjpu;fhyg;

Nghf;Ffisf; fw;gid gz;Zthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

jw;fhy khdpl fyhrhuk;> tho;f;iff;Nfhyk; tho;f;ifj;juk;> #oy; Nghd;w tplaq;fisf;
fle;j fhy khw;wq;fSld; xg;G Nehf;fpg; ghu;f;Fk; NghJ mtw;wpy; ghupa khw;wq;fs;
Vw;gl;bUg;gjhdJ ntspg;gilahd cz;ikahFk;. mjw;fhd gpujhd fhuzpahf
fhzg;gLtJ fle;j fhyq;fspypUe;J jw;nghOJ tiu kdpjd; mtd; vjpu;Nehf;fpa
gy;NtW rpf;fyhd gpur;rpidfSf;F Kfq;nfhLj;J mtw;wpid ntw;wp nfhs;tjw;fhf
Nkw;nfhz;l jPu;TfSk;> KiwikfSkhFk;. ,t;tifahd gpur;rpidfSf;F jPu;Tfis
Nkw;nfhs;tJ njhopDl;gtpay; mgptpUj;jp vd;W Fwpg;gplyhk;. ,it ngUk;ghYk;
gpur;rpidfSf;F jPu;T fhzYk;> mtw;iwf; fhl;rpg;gLj;jYk; epu;khzq;fs; kw;Wk;
Njbawpjy; %ykhf ntspf;nfhzug;gLfpd;wd. MfNt njhopDl;gtpaiy  ,dq;fz;L
njhopDl;gtpay; tsu;r;rp Clhf njhopDl;gtpay; mgptpUj;jpg; gbKiwfs; mjw;Fg;
gpd;dzpahf mike;j fhuzpfs;> kdpjd; kw;Wk; #oYf;F Vw;gl;l jhf;fq;fs;>
njhopDl;gtpaypd; vjpu;fhyg; Nghf;Ffs; Nghd;wtw;iw Ma;e;jwptjw;fhd mbg;gilia
toq;FtNj ,j;Nju;r;rp kl;lj;jpd; vjpu;ghu;g;ghFk;.

 toq;fg;gl;Ls;s jutpUj;jp cs;sPLfisg; gad;gLj;jpAk; khztu;fSld;
fye;JiuahbAk; kdpjj; Njitfis <Lnra;tjw;fhd jPu;thf nghUl;fs;> Nritfs;
cUthf;fg;gl;ld. NkYk;> Njitfs; tpupthf;fkile;jjhy; mtw;wpy; Vw;gl;l mgptpUj;jp
Nghd;wd typAWj;jg;gLk; tifapy; nghUj;jkhd ghlg; gpuNtrj;ij Nkw;nfhs;f.
mjD}lhf njhopDl;gtpay; tsu;r;rpf;fhd mbg;gilfis ,dq;fhzTk; gpuNahf
nraw;ghl;Lf;fhff; fzpj> tpQ;Qhdf; Nfhl;ghLfNshL El;gKiwfisg; gad;gLj;jypd;
Clhf nghwpapay; njhopDl;gj;jpid ,dq;fhz toptFf;fTk;. tFg;gpYs;s
khztu;fisg; nghUj;jkhff; FOf;fshf;fp gpd;tUk; tplaq;fis ntspf;nfhzu
topfhl;Lf.

 r%f fyhr;rhuq;fspd; tsu;r;rp kw;Wk; njhopDl;gg; gad;ghl;il mbg;gilahff;
nfhs;sf;$ba Afk; (fw;Afk; njhlf;fk; jw;fhyk; tiu) ngau; Fwpj;J mf;fhyj;jpy;
fhzf;$ba nghwpapay; njhopDl;gj;jpd; Kf;fpa fl;lq;fspd; mtjp jpUg;G epiyia
ntspf; nfhzu;tij mbg;gilahff; nfhz;l NjLjy;fis fhl;Lk; epow;glq;fis>
fhndhspf; fhl;rpfis tFg;gpy; fhl;rpg;gLj;Jf.

 neUg;G> rf;fuk;> cNyhfk;> Nghl;yz;l rPnke;J> kpd;rhuk;> kpd;Nkhl;lhu;> jpuhd;rpw;wu;>
n[l; vd;[pd;> fzdp> ,izaj;jsk;> eNdh njhopDl;gk;> nra;kjpj; njhopDl;gk;
Nghd;w gpugy;akhd jpUg;G Kid %yk; njhopDl;g mgptpUj;jpapy; Vw;gl;l cgfhukhf
tpsq;fpf; nfhs;s tFg;gpy; cs;s khztu;fis <LgLj;Jf.

 ifj;njhopw; Gul;rp> ,uz;lhk; cyfg;Nghu; Mfpa jiyg;Gf;fspd; Clhf nghwpapay;

njhopDl;g mgptpUj;jpapy; Vw;gl;l Jupj khw;wq;fis vLj;Jf;fhl;Ltjw;fhd tplaq;fisAk;

jfty;fisAk; Nrfupf;f khztu;fis topg;gLj;Jf.

 njhopDl;gtpay; mgptpUj;jpapD}lhf cUthfpa nghwpapay; epUkhzpg;Gf;fs;>

mbg;gilahff; nfhz;l nghUl;fs; Nritfs; Mfpatw;wpy; Kw;fhyk; Kjy; jw;fhyk;

tiu Vw;gl;Ls;s khw;wq;fs; gw;wpa jfty;fis Ma;e;jwpa top nra;aTk;.
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2 ve;jputpay; njhopDl;gtpay;

 nghwpapaw; njhopDl;gj;jpd; mgptpUj;jpiag; gpd;tUk; jiyg;Gfspd; Clhf Ma;e;jwpa

khztu;fis topg;gLj;Jf.

gpujhd jiyg;G

 gad;gLj;jg;gLk; nghUl;fs;

 gad;gLj;jg;gLfpd;w El;gKiwfSk; ,ae;jpuhjpfSk;

 ftu;r;rp/thbf;ifahsu; tpUg;G
 kdpjDf;F> kw;Wk; #oYf;F Vw;gLfpd;w jhf;fq;fs;

Jizj; jiyg;G

 ,ilkhw;wj;jf;f Mw;wy;

 fhyhtjpahFk; jd;ik (Obsolescence)
 nghwpapay; njhopDl;g epu;khzq;fspd; jw;fhyk; tiu tsu;r;rpia tpsf;Ffpd;w

tiuglk; / tPbNahf; fhl;rpfisf; fhl;b mjD}lhf vjpu;fhyg; Nghf;Ffs; gw;wp
ca;j;jwpa khztu;fis topg;gLj;Jf.

gpujhd nrhw;fs; / vz;zf;fU:
 mtjpepiy jpUg;gw; Gs;sp - critical turning point
 ifj;njhopy; Gul;rp - industrial revoulation
 Nghl;yd;l; rPnke;J - portland cement
 jpuhd;]p];lu; - transistor
 n[l; vd;[pd; - jet engine
 nra;kjpj; njhopDl;gk; - setellite technology
 fzpdp - computer
 eNdh njhopDl;gk; - nano technology
 ,ilkhw;wj;jpwd; - inter changeability

jutpUj;jp cs;sPLfs; :
 ntt;NtW Afq;fspy; kdpj tho;tpaypy;> gad;gLj;jg;gl;l nghUl;fs;> cgfuzq;fs;>

fUtpfs; mlq;fpa glq;fs; my;yJ tPbNahf; fhl;rp
 md;whl tho;tpy; gad;gLj;jg;gLk; gy;NtW cw;gj;jp> nghUl;fs; rpy
 md;whl tho;tpy; fhzj;jf;f ve;jputpay; Nritfspd; glq;fs; my;yJ tPbNahf;

fhl;rp
 ve;jputpay;; njhopDl;gj;jpd; mtjpepiy jpUg;GKidia vLj;Jf; fhl;lf; $ba

glq;fs; my;yJ tPbNahf; fhl;rp
 kdpjd;> #oy;> fyhrhuk; Nghd;wtw;wpw;F jhf;fk; Vw;gLj;jpa ,uz;lhk; cyfg;

Nghu; Nghd;w re;ju;g;gq;fisf; fhl;lf;$ba tupg;glk; my;yJ tPbNahf; fhl;rp
 cau; njhopDl;gtpay; gad;gLj;jg;gl;l epUkhzpg;Gfspd; (fzpdp> nra;kjp njhopDl;gk;

Nghd;w) khjpupAUf;fs;> tupg;glq;fs; my;yJ tPbNahf; fhl;rp
 ve;jputpay; njhopDl;gtpaypd; vjpu;fhyg; Nghf;Ffis ,dq;fhz topfhl;lf;$ba

crhj;Jiz E}y;fs; fz;fhl;rp> rQ;rpif.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 ve;jputpay; njhopDl;gj;jpd; mwpKfk;

 njhopDl;gg; gad;ghl;il mbg;gilahff; nfhz;L fyhr;rhuj;jpd; gy;NtW Afq;fisg;

ngauply;

 nghwpapay; njhopDl;gj;jpy; Kf;fpa jpUg;GKidiaAk; mjd; fhuzpfisAk; tpgupj;jy;

 Rfhjhuk;> fyhr;rhuk;> Xa;T Neuj;ijf; fopj;jy;> #oy; Nghd;wtw;iwj; njupT

nra;j Jiwfspd; njhopDl;g epu;khzq;fspd; nry;thf;Ffis cjhuzk; %yk;

tpgupf;Ff.

 Nritfspy; gad;gLj;Jk; etPd ve;jputpay; njhopDl;gtpaypd; Mf;fq;fisg;
ngauply;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk;> Kjyhk; ghfk;>

Kjyhk; gjpg;G> ,yq;if
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3 ve;jputpay; njhopDl;gtpay;

Nju;r;rp kl;lk; 1.2: cw;gj;jpfspd; Nkk;ghL>  tzpfkakhf;fk;> njhopDl;gtpay; Mfpatw;wpd;

Kfhikj;Jtj;Jf;F  ,ilapyhd njhlu;ig tprhuiz nra;thu;.

ghlNtisfs; : 03

fw;ww; NgWfs ;  ² gz;lq;fs;> Nritfspd; tpUj;jpf;fhd gpNuuizfis Kd;itg;ghu;.

² gz;lq;fs;> Nritfspd; tpUj;jp njhlu;ghd Nghf;Ffis tpsf;Fthu;.

² gz;lq;fs;> Nritfspd; tpUj;jpapd;ghy; tzpfkakhf;fj;jpd;

nry;thf;iff; fzpg;gpLthu;.

² cw;gj;jp Kfhikj;Jtj;jpd; ntt;NtW mk;rq;fis tprhuiz nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

njhopDl;gtpay;> Kfhikj;Jtk; Mfpatw;wpd; %ykhf nghUl;fs; kw;Wk; tsq;fs;
Mfpatw;iwg; gaDWjpkpf;f tifapy; gad;gLj;jp kdpjDf;Fk; #oYf;Fk; mjpf
mD$yq;fisg; ngwj;jf;f epiyikfis Vw;gLj;Jtjd; ,d;wpaikahikia
cWjpg;gLj;JtJk; njhopDl;gj;ij Kd;Ndw;wtJk; cw;gj;jpia mjpfupg;gJk;
tzpfkakhjypd; rhjfkhd jhf;fq;fis tpdTtNj ,e;j Nju;r;rp kl;lj;jpd;
vjpu;ghu;g;ghFk;.

 njhopDl;gtpay;  mgptpUj;jpapD}lhfg; gadilaf;$ba gy;NtW Jiwfs; (Rfhjhuk;>

nghUs; cw;gj;jp> tptrhak;> fy;tpAk; Ma;Tk;> njhlu;ghly;> ghJfhg;G> tzpfk;>

Nghf;Ftuj;J> Nghd;w) vLj;Jf;fhl;lj;jf;f tpjkhd jutpUj;jp cs;sPLfs;. fw;wy;

cgfuzq;fs; Mfpatw;iw tFg;gpy; fhl;rpg; gLj;Jf.

 gy;NtW Jiwfspy; Nkw;nfhs;sg;gLk; cw;gj;jpfs; NritfspdJ mgptpUj;jpapy;
nry;thf;Fr; nrYj;Jk; rhjf ghjfq;fis ntspf;fhl;bf; fye;JiuahLf.
 Gw Cf;Ftpg;Gfshd
 r%ff; fhuzpfs; (fyhrhu> nghUshjhu> Fbrdtpay;)
 tu;j;jf kakhjy;
 Gtpapay; uPjpahd
 rl;lq;fSk; gpukhzq;fSk;

 nrad;Kiwf; fl;likg;Gld; njhlu;ghd tplaq;fshtd
 tsq;fs; (,ae;jpuhjpfs;> khdpltsk;> %yg;nghUl;fs;)
 El;g Qhdk;
 Muha;r;rp
 Kfhikj;Jtk;

 tu;j;jfkakhf;fiy mwpKfg;gLj;JtJld;. khztu;fisf; FOf;fshf;Ff.

 gz;lq;fs; kw;Wk; Nritfs; Mfpatw;wpd; Nkk;gLj;jypy; tu;j;jfkag;gLj;jypd;
nry;thf;Ffs; eilngWk; re;ju;g;gq;fs; mlq;fpa jfty;fis Ma;e;jwpa khztu;fis
topg;gLj;Jf.

 tzpfkakhjyhdJ ehshe;j tho;f;ifapy; Vw;gLj;Jk; eyd; kw;Wk; Nflhd
jhf;fq;fis khztuplk; tpdtp jfty; NjlTk;> fye;JiuahlTk; topg;gLj;Jq;fs;.

 fy;tp Nghf;Ftuj;J Nghd;w JiwfSf;F cupa gz;lq;fs;> Nritfspdhy;
Vw;glf;$ba ve;jputpay; njhopDl;gtpay; mgptpUj;jpf;F khztu;fspd; ;
MNyhrizfisf; Nfl;lwpf.

 njhopDl;gtpay; Kfhikj;Jtj;Jf;Fupa nghUj;jkhd tiutpyf;fzj;ijr; rku;g;gpf;f

khztu;fSf;F cjTf.

 cw;gj;jpr; nrad;Kiwapy; fhzg;gLfpd;w njhopDl;gtpay; Kfhikj;Jt nraw;ghl;bd;
gy;NtW gbKiwfis (epUkhzpg;G> xOq;fikg;G> topfhl;ly;> fl;Lg;gLj;jy;>
jpl;lkply;) ntspf;nfhzu;tjw;fhff; fye;Jiuahlypy; <LgLf.



Mrpupau; topfhl;bjuk; - 12

4 ve;jputpay; njhopDl;gtpay;

gpujhd nrhw;fs; / vz;zf;fU:
 tzpfkakhf;fy; - commercialization
 njhopDl;gj;Jiw Kfhikj;Jtk; - technology management
 tbtikj;jy; - designing
 xOq;fikg;G - organizing
 topfhl;ly; - operation
 fl;Lg;gLj;jy; - controlling
 jpl;lkply; - planning

jutpUj;jp cs;sPLfs;

 gz;lq;fs;> Nritfs; Mfpa gad;ghlLf;F Vw;w tifapy; mgptpUj;jp nra;ag;gLtijf;

fhl;Lk; Rtnuhl;bfs;> mwptpj;jy;fs;.

 tu;j;jfkakhjypy;> gz;lq;fs; Nritfs; vw;gLj;Jk; tpisTfisf; fhl;Lk;

mupr;Rtbfs; kw;Wk; fhnzhyp.

 ve;jputpay; njhopDl;gtpaw; nrad;Kiwapy; fhzg;gLk; gy;NtW re;ju;g;gq;fspd;

Kfhikj;Jtj;ij fhl;lf;$ba tupg;glq;fs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gz;lq;fs;> Nritfs; Mfpatw;wpd; mgptpUj;jpf;fhd MNyhridfis Kd; itj;jy;.

 njhopDl;gtpaw; nrad;Kiw> tu;j;jfkakhjy; Mf patw ; w p w ;F ,ila py hd

,ilj;njhlu;G fhuzkhf Vw;gLk; rhjf> ghjfq;fspd; jhf;fq;fis cjhuzq;fSld;

Fwpg;gply;.

 njhopDl;gtpay; Kfhikj;Jtj;jpd; gy;NtW Jiwfisg; ngauply;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk;> Kjyhk; ghfk;>

Kjyhk; gjpg;G> ,yq;if
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5 ve;jputpay; njhopDl;gtpay;

Nju;r;rp kl;lk; 1.3: RNjr ifj;njhopy;fs; kw;Wk; Nritfspd; tpUj;jp kPJ njhopDl;gtpaypd;

nry;thf;if tprhuiz nra;thu;.

ghlNtisfs; : 03

fw;ww; NgW :  njupT nra;Jnfhz;l RNjr ifj;njhopnyhd;W rhu;e;j ts

mbg;giliaAk;> njhopDl;gj;jpd; nry;thf;ifAk; tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ifj;njhopy; #oiy Muha;e;J mJ njhlu;ghd tsq;fspd; njhopDl;gg; gad;ghl;il
,dq;fhz;gjw;Fr; re;ju;g;gj;ij toq;FtJk; cs;@u; ifj;njhopy; mgptpUj;jpapd;
Kf;fpaj;Jtk; mjw;fhd njhopDl;gtpay; jhf;fq;fisAk; tpku;rd uPjpahf kjpf;fpd;w
tpjkhf kdg;ghq;fpy; tpUj;jp Vw;gLj;JtNj ,e;j Nju;r;rp kl;lj;jpd; vjpu;ghu;g;ghFk;.

 toq;fg;gl;Ls;s cs;@u; cw;gj;jpfs; rpytw;iw (fhl;rpg;gLj;jf;$ba) jutpUj;jp

cs;sPLfisg; gad;gLj;jp  jkJ gpuNjrj;jpy; fhzg;gLk; gy;NtW cs;@u;f;

ifj;njhopy;fis my;yJ ,yq;ifapy; fhzg;gLk; ifj;njhopy;fis

vLj;Jf;fhl;lf;$bathW fye;JiuahLf.

 gpuNjr uPjpahf ,dq;fhzg;gl;l cs;@u;f; ifj;njhopy; gw;wpf; fw;wha;e;J mtw;wpy;
gad;gLj;Jk; tsq;fspd; gl ;banyhd;iw Kd;itg;gjw;F khztu;fSf;F
topfhl;Lf.

 me;jf; ifj;njhopy;fs; %ykhf cUthf;fg;gLk; cw;;gj;jpfs; (gz;lq;fs;> Nritfs;)
njhlu;ghff; Nfl;lwpe;J mtw;iw (gz;lq;fs;> Nritfs;) vd tifg;gLj;Jtjw;F
khztu;fis topg;gLj;Jf.

tFg;gpYs;s khztu;fisg; nghUj;jkhdthW FOf;fshf;Ff.

 xt;nthU ifj;njhopYf;Fk; gad;gLj;jg;gLk; cw;gj;jpr; nray;Kiwia tpgupg;gjw;F
khztu;fSf;Fr; re;ju;g;gj;ij toq;Ff. (cjhuzk;: ifahy; ,af;ff;$ba> jd;dpaf;f>
miu jd;dpaf;f)

 njupTnra;ag;gl;l ifj;njhopy;fs; rpytw;wpy; gad;gLj;jg;gLk; cgfuzq;fs;> fUtpfs;.

,ae;jpuq;fs; kw;Wk; njhopDl;g Kiwfs; Mfpatw;wpy; Vw;gl;Ls;s tsu;r;rpia

khztu;fSld; Nfl;lwpar; nra;f.

 me;jf; ifj;njhopy;fspd; fl;likg;G my;yJ nraw;ghLfspy; khztu;fshy;

,dq;fhzj;jf;f njhopDl;gtpay; jhf;fq;fis ,dq;fhd khztu;fis <LgLj;jTk;.

 mf;ifj;njhopfspy; ,dq;fhzg;gl;l gytPdq;fis Fiwj;Jf;nfhs;tjw;Fg;

nghUj;jkhd njhopDl;gj;jpd; MNyhridf;fhd fhuzj;ij Kd;itg;gjw;F

topfhl;lTk;.

gpujhd nrhw;fs; / vz;zf;fU:
 cs;@u; ifj;njhopy; - local Industries
 njhopDl;gj;jpd; El;g Kiwfs; - technological techniques
 tsq;fs; - resource

jutpUj;jp cs;sPLfs;

 tFg;giwapy; fhl;rpg;gLj;jf;$ba ifj;njhopy; rhu;e;j glq;fs;> tPbNahf; fhl;rpfs;

my;yJ NtW mJNghd;w fw;wy; cgfuzq;fs;

 cs;@u; ifj;njhopy;fspd; cw;gj;jpf;fhf fhl;rpg;gLj;jf;$ba khjpupfs; gz;lq;fs;>

Nritfis fhl;Lfpd;w cUtupg;glq;fs; my;yJ tPbNahf;fhl;rp

 ghlrhiyf;F mz;ikapy; fhzf;$ba ifj;njhopy; fl;likg;G tsq;fisf;

fhl;lf;$ba Fwpg;Gf;fs;
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fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gpuNjr uPjpahfTk; mjw;F ntspapYk; ,dq;fz;L nfhs;sf;$ba kw;Wk;
ifj;njhopy;fisg; ngauply;.

 njupTnra;ag;gl;l ifj;njhopy;fspy; gad;gLj;jg;gLk; tsq;fs;> njhopy;El;g

El;gKiwfs; Mfpatw;wpd; tsu;r;rpia gha;r;rw; Nfhl;Lg;glk; (follow chart) %yk;

fhl;ly;.

 njupTnra;J nfhz;l cs;@u; ifj;njhopypy; fhzf;$ba gyk;> gytPdk; Mfpatw;iw

vLj;Jf;fhl;ly;.

 njupTnra;J nfhz;l ifj;njhopypid mgptpUj;jp nra;jYf;Fg; nghUj;jkhd
njhopDl;g MNyhridfis cjhuzq;fSld; rku;g;gpj;jy;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk;> Kjyhk; ghfk;>

Kjyhk; gjpg;G> ,yq;if
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Nju;r;rp       2 ( ve;jputpay; fUkq;fSf;fhff; jpl;lg;glq;fis tiuthu;.

Nju;r;rp kl;lk; 2'1 ( jpl;ltiugpid tpku;rpj;J mjD}lhfj; jfty;fis tptupg;ghu;.

ghlNtisfs; ( 04

fw;ww; NgWfs; (  jpl;l tiuglj;jpd; Kf;fpaj;Jtj;ij tpsf;Fthu;.
² jpl;l tiuglk; tiuAk;NghJ gad;gLj;Jk; FwpaPLfspd; fUj;Jf;fis

tpsf;Fthu;.

² epu;khzpg;Gld; njhlu;ghd jpl;l tiuglq;fis xg;gpl;Lj; jfty;fis
gFg;gha;Tr; nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

fl;Lkhdk; Mf;f Ntiyfs; kw;Wk; nghwpapay; epUkhzpg;G eltbf;iffspd; NghJ
Kjypy; jpl;lg;glk; tiuag;gLfpd;wJ. ,j; jpl;lg;glkhdJ mstpilf;fika
tiuag;gLtJld; mjDld; njhlu;ghd Kf;fpa jfty;fisr; rku;g;gpf;Fk; NghJ
gy;NtW epakf; FwpaPLfs; gad;gLj;jg;gLfpd;wd. ,t;thwhd FwpaPLfs; rpy kw;Wk;
mit jpl;ltiuglq;fspy; gad;gLj;jg;gLk; tpjk;> cw;gj;jp kw;Wk; Mf;f kw;Wk;
epu;khzpg;G eltbf;iffSf;Fj; Njitahd gy jfty;fs; ,j;jpl;lg;glq;fspd; %yk;
ntspf;fhl;lg;gLfpd;wJ vd;gij Kiwahd fw;wypd; %yk; cWjpg;gLj;jpf;nfhs;s
KbAkhFk;.

 gy;NtW tifg;gl;l fl;Lkhdq;fs;> Mf;fq;fs; fl;ll epUkhzpg;Gf;fs; kw;Wk; ,ju

nraw;ghLfs; njhlu;ghd jpl;lg;glq;fs; rpytw;iwg; ngw;W mtw;iw khztUf;F

toq;fp mJ gw;wp khztu;fsJ ftdj;ij <u;f;fr; nra;J fw;wy; fw;gpj;jYf;fhd

gpuNtrj;ij Nkw;nfhs;f.

 jpl;lg;glq;fspd; epakf;FwpaPLfisAk; NtW epakq;fisg; gad;gLj;jp nkhop

NtWghLfspd;wp ve;jnthU egUf;Fk; ghu;j;J tpsq;fpf;nfhs;sf; $ba Clfkhfj;

jpl;lg;glq;fspd; Kf;fpaj;Jtj;ijf; Fwpg;gpl;Lf; fhl;Lf.

 gy;NtW jpl;lg;glq;fis tFg;giwapy; Kd;itj;J KbTg; nghUspw;Nfw;g tiuag;gl;l

jpl;ltupg;glj;jpd; KbTg; nghUspy; fhzg;gLk; ghfq;fs; (fjT> ad;dy;> kpd;

tpsf;F> nrUfp> ePu; jpUF gpb> nfhkhl;) fhl;Ltjw;fhfg; gad;gLj;jpa epakf;

FwpaPLfs; vd;gdtpy; khztu;fspd; ftdj;ij nrYj;jTk;.

 mt;thNw ,q;F jpl;lg;glj;ijAk; FwpaPLfisAk; tiutjw;Fk; Neu;NfhLfs;

tisNfhLfs; gad;gLj;jg;gl;Ls;s KiwikiaAk;> xt;nthU NfhLk; xd;whfg;

nghUe;jpAs;s tpjj;ijAk; guPl;rpf;fr; nra;f.

 xt;nthU FwpaPl;L tifAk; mjd; Jizr;rhjdq;fs; kw;Wk; cgfuzq;fspd;

cz;ik tbtj;Jld; ,iaTgLj;jp ml;ltiznahd;iwj; jahupf;f topg;gLj;Jf.

FwpaPLfs; %yk; tpsf;fg;gl;Ls;s tplak; gw;wpf; fUj;ijg; ngw;Wf; nfhs;sTk;.

jfty;fs; midj;ijAk; epak Kiwf;fika mwpf;ifg;gLj;jr; nra;f.

gpujhd nrhw;fs; / vz;zf;fU:

² jpl;lg;glk; - plan drawing

² FwpaPLfs; - symbol

² kpd; tpsf;F - electric lamp

² tpsf;F Msp - lamp switch

² nrUfp - plug outlet

² ePu; jpUF gpb - water tap

² nfhkhl; - commode
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jutpUj;jp cs;sPLfs;(

 gy;NtW NjitfSf;fhd KbTg;nghUl;fis ngw;Wf;nfhs;tjw;nfd tiuag;gl;l

jpl;lg;glq;fs;

 fl;ll epu;khzq;fs;> kpd;> ePu;> tbfhw; njhFjpfspy; gad;gLj;jg;gLk; Jizg;

ghfq;fSk; FwpaPLfs; mlq;fpa Fwpg;G

 nghwpapay; jpl;l tiujy; njhlu;ghd E}y;fs; kw;Wk; Jz;Lg;gpuRuq;fs;.

 tiujw; jhs;> ngd;rpy;> mop ,wg;gu;> Nfj;jpufzpj cgfuzj; njhFjp

 jpl;l tiuglk; njhlu;ghfj; jahupj;Jf; nfhz;l tpdhf;nfhj;J

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 fl;Lkhdq;fs;>  epu;khzpg;Gf;fs; Nghd;w nraw;ghLfspw;nfd tiuag;gl;l nghwpapay;

jpl;lg;glq;fs; rpytw;wpy; mlq;fpAs;s tplaq;fis tpsf;Fjy;

 jpl;lg;glq;fspy; FwpaPLfs; %yk; Fwpj;Jf; fhl;lg; gad;gLj;jg;gLk; fl;ll epu;khzk;

/ kpd; toq;fy;> ePu; toq;fy; ghfq;fs; mlq;fpa gl;baiyj; jahupj;jy;.

 kpd; tpsf;F> tpsf;F Msp> nrUfp> fjT> ad;dy;> ePu; jpUFgpb> nfhkl; Mfpa

ghfq;fisf; fhl;lg; gad;gLj;jg;gl;Ls;s FwpaPLfis tiujy;.

 jfty;fis Kd;itg;gjw;F epakf; FwpaPLfspd; gad;ghl;bd; NjitiaAk; mtw;wpd;

Kf;fpaj;Jtj;ijAk; tpsf;Fjy;.

Nkyjpf thrpg;gpw;fhf

 fy;tp ntspaPl;Lj; jpizf;fsk;> 2015> ve;jputpay; njhopDl;gtpay;> VI gFjp>

nghwpapay; tiujy;

 SHAN P.J (2014), Basics of Engineering Graphics, New Delhi - S. Chankd & company (pvt)

L t d .

 PARKINSON A.C. (2006), A First year Engineering Drawing, 6th Edition, Mumbai Ster-

ling Book House
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Nju;r;rp kl;lk; 2'2( nghwpapay; rhu;e;j fUkq;fSf;Fj; jpl;lg;glj;jpid tiuAk; NghJ

Nfj;jpu fzpj cgfuzq;-fisAk; epakq;fisAk; gad;gLj;Jthu;.

ghlNtisfs; ( 04

fw;ww; NgWfs; (  Nfj;jpu fzpj cgfuzq;fisg; gad;gLj;Jk;NghJ rupahd

KiwfisAk; re;ju;g;gq;fisAk; Fwpg;gpLthu;.
² tiuAk; cgfuzq;fisg; gad;gLj;jp epakr; rl;lfj;ij tiue;J

fhl;Lthu;.

² jug;gl;Ls;s jfty;fspd;gb vspa nghwpapay; uPjpahd jp;l;lg;glnkhd;iw
mstpilf;F tiuthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

epUkhzpg;gpd;nghOJ tiuag;gLfpd;w jpl;l tiuig cgfuzkpd;wpr; RahjPdkhf
tiutjd;%yk; kpfTk; rupahf epUkhzpg;gpd;; tpsf;fj;ij ntspg;gLj;JtJ fbdkhFk;
vdNt epakf; NfhLfs; tiffisAk; FwpaPLfisAk; gad;gLj;jpg; nghUj;jkhd
mstpilf;F Vw;g jpl;ltiuig tiutjw;F Nfj;jpu fzpj cgfuzq;fisg;
gad;gLj;jpf;nfhs;s KbAk;. kpfTk; rupahdJk; njspthdJkhd jpl;l tiunghd;wpid
tiutjw;F Kiwahf Nfj;jpu fzpj cgfuzq;fisg; gad;gLj;Jk; gapw;rpia
ngw;Wf;nfhLg;gNj ,q;F vjpu;ghu;f;fg;gLfpd;wJ.

 Nfj;jpu fzpj tiujypy; gad;gLj;jg;gLk; ngd;rpy;> msTNfhy;> mop ,wg;gu;>

Nfj;jpu fzpj cgfuzj; njhFjp> tiujw; gyif> T %iykl;lk;> fljhrp tiffs;

Mfpatw;wpd; khjpupfis Kd;itj;J rupahf tiutjw;F> ,g;nghUl;fspd;

cgfuzq;fspdJ Kf;fpaj;Jtj;ij vLj;Jf;fhl;b ghlg; gpuNtrj;ij Nkw;nfhz;L

fPo;f;fhZk; tplaq;fis cWjpg;gLj;jTk;.

ngd;rpy;  H tif (Hard) fhuPak; ,Wf;fkhdjhifahy;> tiuAk;NghJ ,sk;

tu;zj;jpyhd nky;ypa NfhLfis tiuaKbAk;.

 B tif (Black) fhuPak; nkd;ikahdjhifahy; tiuAk;NghJ fbd
epwj;ijAila NfhLfs;  tiuag;gLk;.

 tiuAk; NghJ HB (Hard black) kw;Wk; 2H, B tifg; ngd;rpy;fs; nghJthfg;
gad;gLj;jg;gLk;.

fljhrp  A0 Kjy;- A5 tiuAs;s fljhrpfspy; A3, A2 kw;Wk; A1 Mfpa fljhrpfs;

tiujYf;nfdg; gad;gLj;jg;gLtJld; mf;fljhrp tpNrl fljhrp

tifAkhFk;.

  ,j; juj;jpy; tiutjw;fhf khztu;fSf;F toq;fg;gLtJ A4
fljhrpahifahy; A4

 
fljhrpf;F nghUj;jkhdthW epak rl;lfj;ij

tiue;J fhl;lTk;. mjpy; cs;slq;f Ntz;ba tplaq;fis

cjhuzq;fshf vOjpf;fhl;Lf.

fljhrpfspd; msTfs; (mm) ,y;

 A0 - 841 x 1189

A1 - 594 x 841

A2 - 420 x 594

A3 - 297 x 420

A4 - 210 x 297

A5 - 148 x 210

 vOj;Jf;fSk; ,yf;fq;fSk; mlq;fpa jpl;l tiuGfs; rpytw;iw tFg;giwapy;

Kd;itj;J jpl;l tiugpid tiuAk;NghJ vOj;Jf;fSk; ,yf;fq;fSk; vOj
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Ntz;Lk; vd mit vOJtjw;F epak rl;ljpl;lq;fs; eilKiwapy; cs;snjd

vLj;Jf; fhl;lTk;> ,q;F fPo;fhZk; tplaq;fspy; ftdk; nrYj;jTk;.

 ,yf;fKk; Mq;fpy vOj;Jk;

gpujhd jiyg;G 7mm, cg jiyg;G 5mm, Fwpj;jy; 3mm Mfpa cau msTfspy;

vOJfpd;w Kiwia vOjpf; fhl;Lf. (,it nfg;gply; vOj;Jf;fspy;  - Capital
letters- vOjg;gly; Ntz;Lk;.)

 ,yf;fKk; jkpo; vOj;Jk;

gpujhd jiyg;G 7mm> cgjiyg;G 5mm Fwpj;jy;> 2.5mm Mfpa cau msTfspy;

vOJfpd;w Kiwia vOjpf; fhl;Lf.

 tiujw; gyifia tFg;giwapy; fhl;rpg;gLj;jp vspa tiuGfis tiuAk;

gyiff;Fupa tplaq;fis vLj;Jf;fhl;lTk;.

 xg;gkhd Nkw;gug;igf; nfhz;lJk; tpspk;G> %iyfs; Mfpad 900 Nfhzj;jpidf;

nfhz;lJkhf ,J jahupf;fg;gl;bUf;Fk;.

 tpspk;Gld;; nghUe;Jk; tifapy; T mbkl;lj;ijg; gad;gLj;Jtjd; %ykhff;

fpil> epiyf;Fj;J Neu;NfhLfis ,yFthf tiua KbAk;.

 fPo;f;fhZk; Nfj;jpu fzpj cgfuzq;fis tFg;giwapy; fhl;rpg;gLj;jp mtw;wpd;

rpwg;gpay;GfisAk; gad;ghl;ilAk; vLj;Jf;fhl;Lf.

msTNfhy;- mstpil  gFjpfshfg; gpupf;fg;gl;bUf;Fk;. jl;ilahd mbkl;lk;>

rkgf;f  Kf;Nfhz mikg;Gila Kfj;ijf; nfhz;l mstpil

mbkl;lk; (Scale Ruler) Mfpad gad;gLj;jy;.

tl;lhup - tl;lk; tiujy; vspa Nfhl;bw;Fr; nrq;Fj;J tiujy; Nghd;w

re;ju;g;gq;fis vLj;Jf; fhl;lTk;.

gpupfUtp - ePsj;jpd; msitg; gpujpapLtjw;Fg; gad;gLj;Jtij vLj;Jf; fhl;lTk;.

%iykl;lk; - 300> 600> 900 Mfpa Nfhzg; ngWkhdq;fs; nfhz;ljhfTk; 450> 450>

900 Mfpa Nfhzg; ngWkhdq;fs; nfhz;ljhfTk; mikf;fg;gl;Ls;sij

vLj;Jf;fhl;b jdpahd Nfhzj;ijAk;> gy Nfhzq;fis ,izj;Jf;

Nfhz mstPLfis tiutjw;Fg; gad;gLj;Jk; tpjj;ijf; fhl;Lf.

cUtiuj;jfL-,J ntt;NtW msTfspy; jahu; nra;ag;gl;l tl;l tbtk;> ePs;tl;l

tbtk;> rJu tbtk;> tisthd tbtk; Mfpatw;iw tiutjw;F

vspjhf mikf;fg;gl;l nky;ypa gpshj;jpf;F jfl;il 'cUtiuj;jfL"

(Stencils) gad;gLj;j ,aYk;. mj;jfl;bid khztu;fSf;Ff; fhz;gpj;J

Njitahd jfty;fis mwpe;J nfhs;sr; re;ju;g;gkspf;Ff.

glk; 2.2.1
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 jpl;lg;glk; tiuAk; NghJ KO mstpilfSf;fika tiuag;gLtJ mupjhdJ

vdf; Fwpg ;gpl ;L mNdfkhf rpWg;gpf ;fg ;gl;l my;yJ ngUg;gpf ;fg;gl;l

mstpilfSf;fikaNt jpl;lg;glk; tiuag;gLfpd;wJ vd;gij cjhuzq;fSld;;

fhl;Lf.

tPnlhd;wpd; jpl;lg;glk; rpWg;gpf;fg;gl;l mstpilf;fikaTk;> fbfhu gw;rpy;Y Nghd;w

rpWgFjpapd; jpl;lg;glk; ngUg;gpf;fg;gl;l mstpilf;fikaTk; tiua NeupLk; vdf;

fye;Jiuahb mtw;iw cWjpg;gLj;jpf; nfhs;tjw;F rpwpa kw;Wk; tprhykhd

mstpilfSf;F tiuag;gl;l jpl;lg;glq;fis mtjhdpf;fr; nra;aTk;.

KO mstpil rpWg;gpf;fg;gl;l mstpil ngUg;gpf;fg;gl;l mstpil

1 : 1 1 : 2 2  : 1
1 : 5 5  : 1
1 : 10 10 : 1
1 : 20 20 : 1
1 : 50 50 : 1
1 : 100 Mfpad 100 : 1 Mfpad

fhzg;gLtjhf cjhuzq;fSld; cWjpg;gLj;jTk;.

 fzpg;gpLjy; %yKk; Njitahd mstpiliaj; jahupf;f KbAk; vd;gijr; Rl;bf;

fhl;lTk;. vspa mstpiliaAk; %iytpl;l mstPLfisAk; tiue;J mjD}lhf

mstpilfisg; ngw;Wf;nfhs;tjw;Fr; re;ju;g;gk; toq;fTk;.

 epUkhzpg;Gf;fis tiujy;> njhopDl;g tiujy;> nghwpKiw jpl;lg;glk; El;gq;fspd;

tiuAk;NghJ gad;gLj;jg;gLk; epakf; NfhLfs; gad;gLj;jg;gLtJld; NfhLfspd;

ngau;fs; kw;Wk; gpupNahfpf;Fk; re;ju;g;gq;fisAk; mwpTWj;Jf.

 msitf; Fwpj;Jf;fhl;l mk;Gf;Fwpia tiujy; kw;Wk; mstPLfisf; Fwpj;Jf;

fhl;Lk; Kiwfis tpsf;Ff.

 njhopDl;g tiuglj;ij tiuAk; NghJ cupa tiuig epakr; rl;lfj;jpDs;

tiue;J njupT nra;j nghUs;/Mf;fk; gw;wpa tpguk;> juit  ml;ltizapy; cupa

msTfSf;fika vOj;Jf;fs; %yk; Fwpf;fg;gLk; vd cjhuzk; fhl;br; nra;Jfhl;ly;

%yk; njspTgLj;jpf; fhl;Lf.

 Vw;Wf;nfhs;sg;gl;l jpl;l El;gtpayhsu;fspdhy; tiuag;gl;l gy;NtW jpl;l tiffs;

rpytw;iwr; nra;Jfhl;ly; %yk; Fwpg;gpl;Ls;s jfty;fis NkYk; cWjp nra;a

eltbf;if vLf;f.

 epakf;NfhLfisg; gad;gLj;jp toq;fg;gl;Ls;s tiujw; fljhrpapd; kPJ epak

rl;lq;fis tiutjw;F khztu;fis <LgLj;jTk;. mjpy; jfty;fis <LgLj;jTk;.

epakf; NfhLfs; Nfhl;bd; ngau;   gad;gLk; re;ju;g;gq;fs;

    jbg;ghd njhlu;NfhL vy;iyfis tiutjw;fhf

   nky;ypanjhlu; NfhL epUkhzf; NfhL> mstPl;Lf;NfhL>

FWf;Fntl;ilf;fhl;l

                 Kwpe;j NfhL kiwthd tpspk;Gfisf; fhl;Ltjw;F

   kj;jpa NfhL kj;jpa Nfhl;ilf; Fwpg;gjw;F (mr;Rf;NfhL)

                ,U KidfSk; FWf;F ntl;ilf; fhl;Ltjw;fhf

  jbg;ghd rq;fpypf;NfhL

  nky;ypa xOq;fw;w     Kwpe;j Nkw;gug;Gf;fisf

  NfhL       fhl;Ltjw;fhf
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 mstpilAila vspa jscUtj;ijg; nghUj;jkhd mstpilf;F tiutjw;F

<LgLj;jTk;.

gpujhd nrhw;fs; / vz;zf;fU:
² tiujw; gyif - drawing board
² Nfj;jpu fzpj cgfuzq;fs; - geomatrical instruments
² msTj;jpl;lk; - scales
² vspa mstPL - normal scales
² %iytpl;l mstPL - diagonal scales
² epakf; NfhLfs; - standard line type
² jbg;ghd njhlu;NfhL - continuous line
² kj;jpa NfhL / rq;fpypf; NfhL - chain line / center line
² KwpTf; NfhL - dash line
² ,U Kid / gFjpf; NfhL - sectional line
² RahjPdkhff; ifahy; tiuAk;NfhL - free hand line
² epakr; rl;lfk; - standard frame
² juT tl;lk; - note column
² epak mstPL - standard scales
² KO mstpyhd mstPL - full scales
² ngUg;gpj;J tiuAk; mstPL - enlarge scales
² rpWg;gpj;J tiuAk; mstPL - reducing scales
² cUtiuj; jfL - stencils

jutpUj;jp cs;sPLfs; :

 Nfj;jpu fzpj cgfuzj; njhFjp - tiujw; gyif - T %iykl;lk;> ngd;rpy;>

tiujw; jhs; (A4, A3, A2, A1)

 jpl;ltiuglk;> gy;NtW tbtKila cUtiuj; jfL> nghwpKiw tiujy; njhlu;ghd

Gj;jfq;fs;

 epUkhzpg;G> Mf;fk; njhlu;ghd khjpupAUf;fs;

 gy;NtW cw;gj;jp / Mf;f El;gtpayhsupdhy; jahupf;fg;gl;l jpl;l tiuglq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gad;ghl;bw;Nfw;g ngHUj;jkhd epakf;NfhLfisj; njupT nra;jy;.

 gpupfUtp / %iy kl;lq;fisg; gad;gLj;jp 150 FzfKila Nfhzq;fis

epu;khzpj;jy;.

 A4 / A3 fljhrpapy; epakr; rl;lfj;ij tiue;J cjhuzkhfg; ngwg;gl;l jfty;fis

mjpy; mwpf;ifg;gLj;Jjy;.

 ngw;Wf;nfhz;l tupg;glj;jpw;Nfw;g toq;fg;gl;l jfty;fs; / juTfspd; mbg;gilapy;

jug;gl;l mstpilf;Fj; jpl;lg;glnkhd;W tiujy;.

Nkyjpf thrpg;gpw;fhf

 fy;tp ntspaPl;Lj; jpizf;fsk;> 2015> ve;jputpay; njhopDl;gtpay;> VI gFjp>

nghwpapay; tiujy;

 SHAN P.J (2014), Basics of Engineering Graphics, New Delhi - S. Chankd & company (pvt)

L t d .

 PARKINSON A.C. (2006), A First year Engineering Drawing, 6th Edition, Mumbai Sterling

Book House
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Nju;r;rp kl;lk; 2'3 (mbg;gilj; Nfj;jpu fzpj tbtikg;Gf;fis epu;khzpg;G kw;Wk;

jpl;lg;glq;fSf;fhfg; gad;gLj;Jthu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; (  NfhLfisAk; Nfhzq;fisAk; gy;NtW tpfpjj;jpw;Fg; gpupg;ghu;.
² mbg;gil Nfj;jpu fzpj epu;khzpg;G njhlu;ghd gy;NtW js

cUtq;fis epu;khzpg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nfj;jpufzpj js cUtq;fs; kw;Wk; jpz;kg; nghUl;fis epUkhzpg;Gf;Fupa

jpl;lg;glq;fis tiuAk;nghOJ Neu;NfhL> nrq;Fj;J> fpil kw;Wk; rha;Tf;NfhL>

tisNfhL Nghd;W NfhLfisAk; gad;gLj;j Ntz;b tuyhk;. ,f;NfhlhdJ rpy

re;ju;g;gq;fspy; rkkhd ghfq;fshf my;yJ tpfpjq;fSf;F Vw;g gpupj;jy;> gpujp

nra;jy; my;yJ gy;NtW gf;fq;fspid cila gy; Nfhzpfis tiujYf;fhfg;

gad;gLj;Jk; re;ju;g;gq;fSk; Vw;gLk;. ,t;thwhd gad;ghLfs; njhlu;ghf mwpe;J

nfhs;tjw;Fg; gapw;rpfs; toq;Fjy; ,j;Nju;r;rp kl;lj;jpd; %ykhf vjpu;ghu;f;fg;gLfpd;wJ.

 Neu;NfhL> tisNfhL> Nfhz tiffis mwpKfg;gLj;Jf.

 Neu;NfhL

 Neu;Nfhnlhd;iwr; rkkhd gFjpfSf;Fg; (7 mstpy;) gpupf;Fk; Kiwia

tpgupj;J Neu;Nfhnlhd;iwr; rkkhd vz;zpf;iff;Fk; (7 mstpy;) gpupf;fyhk;

vd;gij nra;J fhl;lTk;.

 Neu; Nfhl;il ve;jnthU tpfpjj;Jf;Fk; (cjhuzkhf> 3:2 Nghd;W) gpupf;ff;$ba

Kiwia cWjpg;gLj;Jtjw;fhfg; gapw;rpfis toq;fTk;.

 tisNfhL

 Neu;Nfhl;L tif my;yhj tiyNfhLfisf; fhl;b tisNfhl;il ,dq;fhzr;

nra;f.

 tpy;iy ,ul;il vz;zpf;if Vw;g rk gFjpfshfg; gpupf;Fk; Kiwia tpsf;fp

tpy;iy 2> 4> 6 gFjpfSf;Fg; gpupg;gjw;F <LgLj;jTk;

 Neu;NfhL kw;Wk; tisNfhL njhLif Kiwia mikf;fr; nra;aTk;. 

 tisNfhLfs; ,uz;L my;yJ %d;W xd;Wf;nfhd;W njhLifKiwia>

Njitahd MNyhrid toq;fp epUkhzpf;fr; nra;aTk;.

 Nfhzk; tiue;j Nfhnlhd;iwg; gpujp nra;aTk;.

 gy;NtW Nfhzq;fs; ( 600, 300, 150, 450, 1200 vd;wthW) epUkhzpf;f khztu;fis

<LgLj;jTk;)

 vspa Nfj;jpu fzpj epUkhzpg;G

 vspa Nfj;jpu fzpj epUkhzj;jpw;fhfg; gapw;rpfisj; jpl;lkpl;L xg;gilg;

gj;jpuq;fis khztUf;F toq;Ff.

 mbg;gil epUkhzj;jpypUe;J rpf;fyhd Nfj;jpu fzpj epUkhzpg;G

 gy;Nfhzp

 ghjnkhd;wpd; ePsk; jug;gl;Ls;s NghJ Kf;Nfhzp Iq;Nfhzp> mWNfhzp

kw;Wk; ahnjhU gy;NfhzpapidAk; (gf;fk; 7>9) epUkhzpf;Fk; Kiwia

tiue;J fhl;Lf.

 Miu jug;gl;Ls;s nghOJ tl;lj;ij tiue;J tl;lj;jpd; gupjpapy; mikAkhW

Iq;Nfhzp> mWNfhzp kw;Wk; ve;jnthU gy;Nfhzpapd; (gf;fq;fs; gyTila)

epUkhzpf;Fk; Kiwia tiue;J fhl;Lf. ghjk; 6 tiu gy;Nfhzp tiutjw;F

<LgLj;jTk;.

 $k;Gj;Jz;lk;

 toq;fg;gl;Ls;s jutpUj;jp cs;sPLfisg; gad;gLj;jp ePs; tl;lk; kw;Wk;

gutisTila mikg;igr; nray;uPjpahf vLj;Jf; fhl;lTk;. ePs;tl;lk; kw;Wk;

gutisTila mikg;G tuf;$bathW ntl;Lk; jsj;ijf; fhz;gpf;fr;
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nra;J fhl;Lf. (khjpupnahd;iwj; jahupj;Jf; nfhs;tJ nghUj;jkhFk;)

ePs;tl;lk; - ,q;F Ngur;R> rpw;wr;R kw;Wk; Ftpak; vd;gtw;iw epUkhzpf;Fk;

Kiwia vLj;Jf; fhl;Lf.

- rpw;wr;R kw;Wk; Ngur;R jug;gbd; ePs;tl;lk; tiuAk; Kiwfshtd>

nghwpKiw> xUika tl;l Kiw> jpUk;gy; Kiwiag; gad;gLj;jp

ePs;tl;lnkhd;iw tiuAk; Kiwiaj; njspTgLj;Jf.

gutisT - gutisT mr;R> cr;rpfs;> Ftpak;> nrYj;jyp Mfptw;wpdJ fUj;ij

tpsf;Ff.

- nrYj;jyp mr;rpypUe;J Ftpaj;Jf;Fs;s J}uk; jug;gl;lhy; gutisit

toq;fg;gl;Ls;s juTfs; mbg;gilapy; gutisit tiutjw;F

khztu;fis <LgLj;jTk;.

gpujhd nrhw;fs; / vz;zf;fU:
² nrq;Fj;J ,U$whf;fp - perpendicular bisector
² gupjp - circumferance
² gy;Nfhzp - polygons
² $k;G - cone
² Iq;Nfhzp - pentagon
² mWNfhzp - hexogam
² ePs;tl;lk; - ellipse
² gutisT - parabole
² Ftpak; - focus
² nrYj;jyp mr;R - monitor axis
² rpw;wr;R - minor axis
² Ngur;R - major axis
² tpy;tbt - arc

jutpUj;jp cs;sPLfs; :

 Nfj;jpu fzpj tiujy; cgfuzq;fs; - tiuAk; gyif - T %iykl;lk; kw;Wk;

ngd;rpy;> mopwg;gu;> epak msTila jhs;

 ghj vz;zpf;if 3>4>5>6>7>8 cila gy;Nfhzpfspd; tupg;glk;

 khjpup tbt $k;Gk;> $k;Gj;Jz;lKk;

 ePs; tl;l tbitf; fhl;lf;$ba gPq;fhd;> czu; nfhk;G> jl;L> Nkir> jsq;fs;

kw;Wk; tupg;glk;

 gutisitf; fhl;lf;$ba Dish Antenna, fpz;z tbtk; Nghd;w epu;khzpg;Gila

tupg;glk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gf;fnkhd;wpd; ePsk; jug;gLk; ,lj;J 7 ghjq;fSf;Ff; Fiwthf gy;Nfhzpnahd;W

epu;khzpj;jy;.

 ftuhaj;jpd; cjtpAld; 150 FzfKila Nfhzq;fis epUkhzpj;jy;

 ePs;tl;lk;> gutisT vd;gtw;iw mstPl;bw;fika tiujy;

 gy;NtW Nfj;jpu fzpj tbtq;fspd; mtrpaj;ijf; $Wjy;

Nkyjpf thrpg;gpw;fhf

 fy;tp ntspaPl;Lj; jpizf;fsk;> 2015> ve;jputpay; njhopDl;gtpay;> VI gFjp>
nghwpapay; tiujy;

 SHAN P.J (2014), Basics of Engineering Graphics, New Delhi - S. Chankd & company (pvt)
L t d .

 PARKINSON A.C. (2006), A First year Engineering Drawing, 6th Edition, Mumbai Sterling
Book House
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Nju;r;rp kl;lk; 2'4( nrq;Fj;njwpa Kiwapd; JizAld; jpl;ltiu glq;fis tiue;J

fhl;Lthu;.

ghlNtisfs; ( 12 ghlNtisfs;

fw;ww; NgWfs; (  gy;NtW jstbTila jpz;kg; nghUisr; rkts vwpaj; Njhw;w

Kiwf;F tiuthu;.
² jug;gl;l NfhzKiwf;Nfw;g> jpz;kg; nghUs;fspy; nrq;Fj;njwpa

Njhw;w cUit tiuthu;.
² rktsT vwpa Njhw;w glq;fspd; jstbtq;fisAk; nrq;Fj; njwpa

Njhw;wg; glq;fspd; js tbtq;fSld; njhlu;GgLj;jp tpsf;Fthu;.
² nrq;Fj;njwpa Njhw;wg;glq;fis tiuAk; NghJ Neu; tpspk;G> kiwe;j

tpspk;G tpy; tbthd tpspk;G ikaf; Nfhl;ilf; fhl;Lk; epakq;fisg;
gpd;gw;Wthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nghwpapay; NjitfSf;fhf jpl;lg;glq;fis tiuAk; NghJ Kbf;f vjpu;ghu;f;Fk;

gz;lj;jpd; / epu;khzpg;gpd; tplaq;fSf;fhd Njitahd jfty;fisf; fhl;Ltjw;fhf>

mJ Kd;gf;fkpUe;Jk; gf;fj;jpypUe;Jk;> NkNy ,Ue;Jk; ghu;f;Fk; NghJ fhl;rpaspf;Fk;

tpjq;fisAk; mjidr; nra;J Kbj;j gpd;du; mJ fhl;rpaspf;Fk; tpjj;ijAk; tiue;J

fhl;LtJ Kf;fpakhdJ. mjidr; nra;tjw;fhd El;gj;jpwd;fisg; ngWtjw;F

Kjd;ikahf> rktsTg; ghu;it (Isometric View)> epkpu;tiu vwpak;(Orthographic Projec-
tion)> Njhw;wg;ghu;it (Perspective View)> nghwpKiw tiujy; (Technical Drawing)> kw;Wk;
mit njhlu;ghd Vida jfty;fs;> mstPLfs;> gFjpfs; njhlu;ghd tptuq;fs;

Nghd;wtw;iw Kiwikahff; ifahs;tjd; %yk; mbg;gilahd mbj;jsj;ij mikj;Jf;

nfhs;syhk;.

 Kiwikahf tiuag;gLk; nghwpapaw; glq;fis tFg;giwapy; fhl;rpg;gLj;jp mtw;wpd;

gy;tifikiag; gpd;tUkhW tifg;gLj;jyhk; jpl;l tiuglq;fs; %yk;

tifg;gLj;jyhk; vd;gijf; Fwpg;gpl;L mt;ntht;nthd;iwAk; tpsf;Ff.

1. glg; ghu;it (Pictorial View)

2. nghwpKiw tiujy;fs; (Technical Drawing)

 jpz;kg; nghUs;fspd; cz;ikahd jd;ikia Kd;itg;gjw;Fk; mjd; Nkyjpf

tptuq;fis tpupthf mwpe;J nfhs;tjw;Fk; mjw;fhf tiuag;gLk; glg;ghu;itiag;

(Pictoral View) gad;gLj;j KbAkhifahy; mjd; tpNrl jd;ikiaAk;

tifg;gLj;jYf;fika mjd; gad;ghl;il vLj;Jf;fhl;b fye;JiuahlTk;.

glg;ghu;it (Pictorial Views)

1. rupTg; glg;ghu;it (Oblique Pictorial View)

2. ,U msT glg;ghu;it (Dimetric Pictorial View)

3. rktsTg; glg;ghu;it (Isometric Pictorial View)

4. xU Gs;spj; Njhw;wg; ghu;it (One Point Perspective View)

5. ,U Gs;sp Njhw;wg;ghu;it (Two Point Perspective View)

 nghUnshd;wpd; cz;ikg; ghu;itia Kd;itg;gjw;F nghUk;ghYk; rktsntwpag;

KiwNa gad;gLj;jg;gLk; vd;gij tpsf;fp> vspikahd jpz;kg; nghUnshd;wpid

rktsntwpa Kiwg;gb tiue;J fhl;Lf.

 glg; ghu;it %yk; gz;lnkhd;wpd; %d;W mstPLfs; fhl;lg;gLtij tpsf;Ff.
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glk; 2.4.1

 300 rha;it tiuaf;$ba fpupl; fljhrp %yk; jpz;kg; nghUnshd;wpd; rkts

vwpaj;Njhw;wj;ij ,yFthf tiua KbAk; vd;gij Kjypy;; jahupj;Jf; nfhs;sg;gl;l

fpupl; fljhrpiaj; jpz;kg; nghUis tiutjw;Fg; gfpu;e;jspf;fTk;. ,t;thwhd

gapw;rpfs; rpytw;iw ePsq;fis NtWgLj;jp tiutjw;F MNyhrid toq;fTk;.

 rktsntwpag; glq;fis tiutjw;Ff; Nfj;jpu fzpj cgfuzj; njhFjpiag;

gad;gLj;Jk; NghJ fpilf;Nfhl;by; mikj;j mbg;gilg; Gs;spnahd;wpid

milahskpl;L> mjd; ,U Gwq;fspYk; 300 rha;thf> ,uz;L NfhLfisAk;> mbg;gilg;

Gs;spf;Fr; nrq;Fj;jhf xU Nfhl;ilAk; tiutjd; %yKk;> Njitahd ePsj;ijf;

nfhz;l kw;Wk; mtw;Wf;Fr; rkhe;jukhd NfhLfis tiutjd; %yKk; jpz;kg;

nghUs;fspd; tbtj;ijg; ngw KbAk; vd;gijf; fhl;Ltjw;fhd gapw;rpfspYk;

<LgLj;Jq;fs;

glk; 2.4.2

 rkts vupag;glq;fis tiutjw;fhf tl;lkhd Jisfs; my;yJ tl;lkhd Fw;wpfs;>

rJuj; Jisfs; my;yJ rJuf; Fw;wpfisf; nfhz;l Kg;gupkhz jpz;kg; nghUl;fspd;

glq;fis Kd;itAq;fs;. Nfj;jpu fzpj cgfuzq;fisg; gad;gLj;jp ,g;gbKiwfspd;

fPo; tiuar; re;ju;g;gkspf;Ff.

 epkpu;tiuntwpa ghu;itfspy; gpujhdkhf %d;W ghu;itfs; cz;L vd;gij tiue;J

K
O
 M

ok
;
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fhl;Lf.

1. Kw;gf;fg; ghu;it - Kd;gf;fj;jpy; ,Ue;J ghu;f;Fk; NghJ njupAk; tpjk;

2. gf;fg; ghu;it - gf;fj;jpy; ,Ue;J ghu;f;Fk; NghJ njupAk; tpjk;

3. fpilg;ghu;it - NkNy ,Ue;J ghu;f;Fk; NghJ njupAk; tpjk;

 epkpu; tiua vwpaKiwapy; tiuAk; Njhw;wq;fspy; ,U mstPLfs; kl;Lk;

fhl;lg;gLtij tpsf;Ff.

 epkpu;tiu vwpag; glnkhd;wpid tiuAk; NghJ Kw;gf;fg; ghu;itAk; fpilj;Njhw;wKk;

mikAk;. ,uz;L tpjq;fs; cs;sd vd;gjw;F cjhuzg; glq;fis fhl;rpg;gLj;jp

tpdhf;fis tpdtp> tiue;Jk; cWjpg;gLj;Jf.

1. Kjyhk; Nfhzj;jpw;Fupa jsq;fSf;F ,ilapy; nghUnshd;iw itf;Fk;NghJ

nghUspd; Njhw;wk;> jsq;fSf;fpilapy; Kd;gf;f Njhw;wj;jpw;Ff; fPohf fpilg;glk;

mikfpwnjdTk;.

2. %d;whk; Nfhzj;jpw;Fupa jsq;fSf;F ,ilapy; nghUnshd;iw itf;Fk;NghJ

nghUspd; Njhw;wk;> jsq;fSf;fpilapy; Kd;dpiyj; Njhw;wj;jpw;F Nkyhy; fpilg;glk;

mikfpd;wnjd;gijAk; njspTgLj;jTk;.

 KOikahd jpz;kg;nghUspypUe;J (rJuKfp> fdFw;wp) gFjpfisf; Fiwj;Jf;nfhz;L

jpz;kg; nghUis epu;khzpj;J mjidg; gad;gLj;jpr; nrq;Fj;J vwpa Kiwapy;

Kjyhk; Nfhz KiwapYk; %d;whk; Nfhz KiwapYk; gapw;rpfisr; nra;tpj;J

nrq;Fj;J vwpa tiugpid tiutjw;Fg; gapw;rpia toq;Ff.

 rha;thd tbtj;ijAk;> tpy; tbtj;ijAk; cs;slf;fpa rkkhd vwpa tiuglq;fis

Kd;itj;J mjD}lhfr; nrq;Fj;J vwpag; glq;fis tiutjw;Fr; re;ju;g;gj;ij

toq;Ff.

Kjyhk; Nfhz Kiw %d;whk; Nfhz Kiw

glk; 2.4.3

 nghwpKiwg; glq;fs; - Ntiyf;$nwhd ;iw cw ;gj ;j p nra ;tjw ;fhd

mj;jpahtrpakhd jfty;fis (mstPLfs;> gFjpfs;> NtW juTfs;) njhlu;ghd

tptuq;fis cs;slf;fp tiuag;gl;l nghwpapaw; glq;fNs nghwpKiwg; glq;fs; /
ve;jputpay; glq;fs; vdg;gLfpd;wd.

 ahNjDk; gFjpapd; cl;Gwj; Njhw;wj;ij tiue;J fhl;l Ntz;ba re;ju;g;gj;jpd;

NghJ> mjd; ntl;LKfj; jsnkhd;wpidj; njupT nra;J> mjd;topNa ntl;ba

gpd; fhl;rpaspf;Fk; tpjj;ij Kd;itj;jy; Ntz;Lk; vd;gij cjhuzq;fSld;

vLj;Jf; fhl;Lf.

fPo;f;fhZk; mwpTWj;jy;fspy; ftdk; nrYj;jTk;.

 ntl;Lj;jsj;jpD}lhf ntl;b> mk;Gf;Fwpj;jiyapd; %yk; Kw;gFjpiaj; njupT

nra;J nfhs;s Ntz;Lk;.

 Jisfs;> jpirfs;> GupahzpfisAk; RiufisAk; ntl;LjyhfhJ.

 kiwj;j juTfs;> KwpNfhLfs; gad;gLj;jyhfhJ
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 tiue;j vwpag; gFjpfisg; ngaupLjy; Ntz;Lk;.

1Mk; Kiw 2Mk; Kiw

               glk; 2.4.4

 Ntiyf;$Wf;fhf rupahd mstPLfis ,LtJ mtrpak; vd;gij tpsf;Ff. gy;NtW

nraw;ghLfs; / tbtq;fs; mlq;fpa Ntiyg; gFjpiaj; njupT nra;J mjid

Kd;itj;J> glk; 2.4.4 cs;sthW mjw;F mstPLfis ,l;Lf; fhl;bathW gapw;rpfspy;

<LgLj;Jq;fs;.

 vspa nghwpg; gFjpnahd;Wf;Fupa rktsntwpag; glnkhd;wpid Kd;itj;J> mjd;

tbitj;ijAk;> Kd;gf;fg; ghu;itiaAk; gf;fg; ghu;itiaAk;> fpilg;glj;ijAk;

cgfuzq;fspd;wp tiuar; re;ju;g;gspf;Ff.

 Nfj;jpu fzpj cgfuzq;fisg; gad;gLj;Jk; El;gKiwfis khztu;fSf;Ff;

fhl;Lq;fs;. ,jw;Nfw;g tiujw; gyif> T %iykl;lk;> tiujy; Crpfs;> %iykl;lk;>

msT Nfhy;> ftuhak;> mopwg;gu; Mfpatw;iwg; gad;gLj;Jk; rupahd Kiwfis

mDrupf;FkhW khztu;fSf;F Cf;fkspf;fTk;.

 mbg;gilahd gapw;rpfspy; <LgLj;jpa gpd;du;> Kiwikahfr; nrq;Fj;njwpa Kiwapy;

jpz;kg; nghUnshd;wpd; ghu;itfis ,lg;gLj;jp tiue;j gpd;du; tiue;jtw;iw

kjpg;gpLq;fs;

 vNjr;irahf rpy jpz;kg;nghUs;fisg; gad;gLj;jp> mtw;wpd; rktsTg; ghu;it>

epkpu; tiungwpag; glk;> Njhw;wg; ghu;it Mfpatw;iw tiue;J njhopDl;gg; glq;fis

xUq;F Nru;g;gjw;Fj; Njitahd mwpTWj;jy;fis toq;Fq;fs;. epak Kiwfisg;

gad;gLj;Jjy;> epakf; Nfhl;L tiffisg; gad;gLj;jy;> mstPLfs; ,ly; mtrpak;

vd;gij tpsf;Fq;fs;.

 ,U miwfs;> rpy fjTfs;> rpy ad;dy;fs; $iu vd;gtw;iw cs;slf;fpa xU

tPl;il vNjr;irahf rktsntwpa Kiwapy;> cgfuzq;fspd;wp tiua

topg;gLj;Jq;fs;. Kw;gf;fj; Njhw;wk;> gf;fj; Njhw;wk;> fpilg;glk; Mfpatw;iw

cgfuzkpd;wp tiuAkhWk; topg;gLj;Jq;fs;. ,jid xU kjpg;gPl;Lr; nraw;ghlhf

elj;j topg;gLj;Jq;fs;.

gpujhd nrhw;fs; / vz;zf;fU:

² fpupl; fljhrp - grid paper

² fpilg;glk; - plan

² Kd;dpiyg; glk; - front elevation

² gf;fepiyg; glk; - side elevation

² epyj;jpl;lg;glk; - floor plan

² epkpu; tiu vwpaKiw - orthograpics projection

² rktsTj; Njhw;wk; - isomatric views
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² njhopDl;g tiuglk; - technical drawing

² ve;jputpay; glk; - engineering drawing

jutpUj;jp cs;sPLfs; :

 tiujw; gyif - T %iykl;lk;> Nfj;jpufzpj cgfuzj; njhFjp> ngd;rpy;>

tiujw; fljhrp

 khjpupg;glq;fs;> khjpupj; jpz;kg; nghUs;fs;

 ve;jpupa tiujy; njhlu;ghd E}y;fs;> mwpTWj;jw; gj;jpuq;fs;

 gy;NtW glg;ghu;itfs; fhzf;$ba jpl;lg;glq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 rktsntwpak;> nrq;Fj;njwpa Kiw kw;Wk; ,ay;fhl;rp Mfpa Kiwfspy;

tiuag;gl;l glq;fspd; gy;tifikiaf; Fwpg;gpLjy;.

 Kd;itg;gLk;> jsq;fSf;F ,ilNa NtWghL cs;s vspa jpz;kg; nghUnshd;wpd;

rktsntwpag;glj;ij Kjw;Nfhz Kiwg;gbAk; mjd; epkpu;tiungwpag; glj;ij

cgfuzq;fspd;wp tiue;J Kd;itj;jy;.

 xNu jpz;kg;nghUspd; / ghtidg; nghUspy; nrq;Fj;njwpag; glq;fisg; gad;gLj;jp>
Fwpj;j jpz;kg; nghUspd; jd;ikia> rktsntwpa Kiwapy; cgfuzq;fspd;wp

tiue;J fhl;Ljy;.

 epak El;g Kiwfisg; gad;gLj;jp> njupT nra;j nghUnshd;wpd; mstPLfSf;F

Vw;g mjd; nrq;Fj;njwpag; glj;ij tiue;J mk;Kiwiag; ngaupLjy;.

 jsk;> rha;T kw;Wk; cUis tbthd jsKila vspa nghwpg;gFjpfisAila

nghUnshd;wpd; fl;GydhFk; gFjpfs; midj;ijAk; rktsntwpa Kiwapy; tiue;J

fhl;Ljy;.

Nkyjpf thrpg;gpw;fhf

 fy;tp ntspaPl;Lj; jpizf;fsk;> 2015> ve;jputpay; njhopDl;gtpay;> VI gFjp>
nghwpapay; tiujy;

 SHAN P.J (2014), Basics of Engineering Graphics, New Delhi - S. Chankd & company (pvt)
L t d .

 PARKINSON A.C. (2006), A First year Engineering Drawing, 6th Edition, Mumbai Sterling
Book House
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Nju;r;rp kl;lk; 2'5 ( cw;gj;jpnahd;wpw;fhd jpl;lg;glnkhd;wpd; khjpup cUit tiuthu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; (  cw;gj;jpf;fhd rpj;jpuq;fis Kd;itf;Fk;NghJ cs;slf;fNtz;ba

jfty;fis tpsf;Fthu;.
² cw;gj;jp rpj;jpuq;fspd; NjitiaAk; Kf;fpaj;Jtj;ijAk; fhl;Lthu;.
² cj;Njr KbTg; nghUSf;fhd khjpup cUit tiuthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ahNjapDk; Mf;fnkhd;wpw;fhfj; jahupf;fg;gl;l ghfq;fs; / Jizg;ghfq;fs; jpl;lkpd;wp
epidj;j khjpup Kbg;Gr; nra;tjdhy; mbg;gil tbtk; NtWgLtJld; mtw;wpy;
cw;gj;jpg; gpur;rpidfs; Vw;gLk;. cw;gj;jp nra;tjw;F Kd; mjw;Fupa gFjpfs; /
Jizg;ghfq;fs; kw;Wk; Kbg;Gg; nghUspd; gUkl;lhd jpl;lg;glj;jpd; msTfSld;
tiue;J nfhs;tJk; kw;Wk; mjw;Nfw;g nraw;gLtjdhy; cw;gj;jpg; gpur;rpidfis
Fiwj;Jf; nfhs;syhk;. vdNt %yg;nghUs;> Neuk;> ciog;G tPz; tpuakhFk;
re;ju;g;gj;ij Fiwj;Jf; nfhs;syhk;. ,q;F cw;gj;jpnahd;wpid Muk;gpg;gjw;F Kd;djhf
mjw;fhd khjpup jpl;lg;glnkhd;iw tiue;J nfhs;tjd; mtrpaj;ij cWjpg;gLj;Jjy;
kw;Wk; Mf;fg;glnkhd;iw tiuAk; Kiwia njspTgLj;jy; ,j;Nju;r;rp kl;lj;jpd;
vjpu;ghu;g;ghFk;.

 cw;gj;jp tiuglj;jpd; rpwg;gpay;ig vLj;Jf; fhl;Lf.

 Rakhf> Nfj;jpu fzpj tbt jsq;fisf; nfhz;l khjpupg; glnkhd;iw tiuag;

gapw;rpaspAq;fs;. (rktY kw;Wk; nrq;Fj;J vwpa Kiwfs; ,uz;bw;Fk;)

 tiuag;gl;l glj;jpd; mstPL ,d;wp> jahupg;gjw;F vjpu;ghu;f;Fk; nghUspd; epak

mstPLfisf; Fwpj;jy; Ntz;Lk; vd;gijj; njspTgLj;Jf.

 tiuglk; %yk; jahupf;fg;gl;l nghUspd; cs;slf;f tpguk; Nghjpajhff;

fhzg;glhjtplj;J mq;F FWf;Fntl;Lg; ghu;itia tiue;J fhl;Ljy; Ntz;Lk;

vd;gij  njspTgLj;Jf. mt;thwhd glnkhd;iwj; Nju;e;njLj;J FWf;Fntl;nlhd;iw

tiuAk; Kiw gw;wpj; njspTgLj;Jf.

 ghfq;fs; ,izf;fg;gl;L jahupf;fg;gLk; nghUnshd;whapd; mtw;iw xUq;F Nru;f;Fk;

Kiwiar; nrq;Fj;J vwpa Kiwf;F my;yJ rktY vwpa Kiwf;F my;yJ

Njitf;Nfw;g ,U KiwfisAk; tiue;J fhl;Ljy; Ntz;Lk; vd;gijj; njspTgLj;Jf.

xUq;F Nru;j;j nghUnshd;iw cjhuzkhff; nfhz;L khjpupg; glnkhd;iw tiue;J

fhl;Lf.
gpujhd nrhw;fs; / vz;zf;fU:

² cw;gj;jpf;fhd tiujy; - production drawing

² khjpup jpl;lg;glf; Fwpg;Gfs; - rough sketchs

jutpUj;jp cs;sPLfs; :

 Nfj;jpu fzpj cgfuzq;fs;

 tiujw; fljhrp> ngd;rpy;

 khjpup Fwpg;Gg; glq;fs;> Mf;fg;glq;fs;> xd;wpize;j glq;fs;> FWf;F ntl;Lg;

glq;fs;

 khjpup ghz;lq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 khjpup Fwpg;Gg; glk; kw;Wk; cw;gj;jp tiuG vd;gtw;Wf;fpilapyhd NtWghl;il

njspTgLj;jy;.

 cw;gj;jpnahd;wpw;fhd khjpupg; glj;jpd; Kf;fpaj;Jtj;ij vLj;Jf;fhl;ly;.
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 jug;gl;Ls;s nghUspd; cw;gj;jpf;fhd js cUtf; Fwpg;ig tiue;J fhl;Ljy;

 gFjpfshff; fhzg;gLk; vspa nghUnshd;wpd; cw;gj;jpf;fhd mjw;Fg; nghUj;jkhd

js cUtj;ij tiujy;

Nkyjpf thrpg;gpw;fhf

 fy;tp ntspaPl;Lj; jpizf;fsk;> 2015> ve;jputpay; njhopDl;gtpay;> VI gFjp>
nghwpapay; tiujy;

 SHAN P.J (2014), Basics of Engineering Graphics, New Delhi - S. Chankd & company (pvt)
L t d .

 PARKINSON A.C. (2006), A First year Engineering Drawing, 6th Edition, Mumbai Sterling
Book House
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Nju;r;rp kl;lk; 2'6 ( Neu; kw;Wk; tisthd mikg;Gila jpz;kg; nghUs;fspd; tpupaiy

tiuthu;.

ghlNtisfs; ( 08

fw;ww; NgWfs; (  tpupay; tiuAk; NghJ ftdpf;f  Ntz;ba tplaq;fisAk; ,Uf;f

Ntz;ba jd;ikiaAk; tpsf;Fthu;.

² gy;NtW tbtikg;Gf;fSila nghUl;fspd; tpupay;fis tiuthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

tpupay; vd;gJ cl;Jis nfhz;l (nghs;Md / Hollow) fdtbtKila nghUl;fspd;
ntl;Lk; jsj;jpD}lhf tpupj;J xU jdpj; jskhf vLf;fg;gLfpd;w tbtkhFk;. ePu;g;gPyp
(Gutter) gy;tbtq;fisAila ngl;b tif> cUis tbtk;> $k;gf tbtk; Nghd;w
mbg;gil tbtq;fisAila nghUl;fs; thsp> Gdy; Nghd;w Jistbt gy;NtW
NjitfSf;Fk; cw;gj;jp nra;ag;gLfpd;wd. ,jw;fhf tiujy;> ntl;Ljy;> tise;j
tpspk;Gfisf; fhl;Ljy;> gFjpfis ,izg;gjd; kbg;G thrp Nghd;w jpwd;fis
Vw;gLj;jp khjpup tbtq;fis tiujy; kw;Wk; ntl;bf; nfhs;tjw;F khztu;f;F
nray;Kiw mwpit toq;FtJ ,t;tyfpd; Nehf;fkhFk;.

 tpupay; vd;why; vd;d vd;gij tpsf;fp mjd; tiuglk; tiutjd; Kf;fpaj;Jtj;ij

tpsf;Ff.

 tpupaiy cl;Jis nfhz;l nghUl;fspy; khj;jpuNk nra;a KbAk; vd;gij

cWjpg;gLj;jpf; nfhs;f. mt;thwhd nghUl;fspd; ngau;g;gl;banyhd;iw khztUld;

fye;Jiuahb Nkw;nfhs;f.

 Jis nghUisr; rkhe;juf; Nfhl;L Kiwapy; my;yJ Miuf; Nfhl;L Kiwapy;

tpupaiyr; nra;ayhk; vd;gijj; njspTgLj;Jf. mupak;> cUis tbtk;> rkhe;jpuf;

Nfhl;L KiwapYk;> gpukpl; kw;Wk; $k;G tbtj;ij Miuf; Nfhl;L KiwapYk;

tpupaiyr; nra;tJ ,yFthdJk;> rupahdJkhd KiwahFk; vd;gij vLj;Jf;

fhl;Lf.

 rha;thd jsj;jpidAila nghUl;fspd; rha;T tpspk;Gfspd; rupahd ePsk;

Mfpatw;iw nrq;Fj;njwpaj; Njhw;wg;glnkhd;wpd; %yk; fz;Lgpbf;Fk; Kiwia

vOjpf;fhl;Lf. mq;F ghu;it ePsk; kw;Wk; epak ePsk; (cz;ik ePsk;)

vd;gtw;wpf;fpilapyhd tpj;jpahrj;ij vLj;Jf; $Wf.

 ,izf;fg;gLfpd;w Nkw;ws tpspk;Gfs; ,uz;bdJ ePsk; xd;whfr; rkkhf ,jw;F

Ntz;Lk; vd;gij tpsq;fpf;nfhs;tjw;Fr; re;ju;g;gkspf;Ff.

 tpupay; nghUnshd;iw mikf;Fk; nghOJ ,izf;fpd;w Kiwf;Nfw;g ,Uf;f

Ntz;ba ,ilntsp msit tpupaYf;F cl;gLj;Jk; Kiwia khztu;f;F

mwpTWj;Jf. mt;thwhd xU nghUisj; jahupf;Fk;NghJ %l;Ltjw;fhd ,ilntspia

tpupaYf;F cl;gLj;Jk; Kiwiaj; njspTgLj;Jf. mt;thwhd tpupaypd; glk;

tiue;J fhl;Lf.

 cUisnahd;wpd; Kfg;Gj; Njhw;wj;ij kw;Wk; jpl;lg;glj;jpd; tpupaiy tiuAk;

Kiwia tiue;J fhl;Lf. ,q;F tpy; gFjpapd; ePsj;ij cz;ikf; Nfhl;Lf;F

vLf;f Ntz;Lk; vd;gijj; njspTgLj;Jf. nuq;fpd; epUkhzpg;ig tiutjpD}lhf

,f;Nfhl;il mikf;fyhk;.

 gpwpnjhU Kiwapy; tl;lg;gupjpf;F rkkhd gFjpfisg; gd;dpuz;lhfg; gpupj;J>

mjd; %yk; gupjpapd; ePsk;> cUisfspd kw;Wk; $k;G tbt Kiwf;Fg;

gad;gLj;Jtij nraw;ghLfs; %yk; fhl;Lf.

 tpupay; Vw;gLj;jf;$ba nghUs; rk;ge;jkhf tpupay; Njhw;wg;glnkhd;iw tiue;J

mjd; tise;j tpspk;G KwpTf; Nfhl;bd; %yKk;> nghUl;fspd; tpspk;ig vy;iyf;

Nfhl;bdhYk; tiutJ Vw;Wf; nfhs;sg;gl;l Kiw vd;gij njspTgLj;Jf.
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 FWf;F ntl;LKf cUisnahd;wpd; tpupaiy tiuAk; nghOJ FWf;F ntl;lhd

tistpd; cauj;ij ngw;Wf; nfhs;Sk; Kiwia kw;Wk; mt;tisit Rakhf

tiuAk; KiwiaAk; tiue;J fhl;Lf. mstpil jug;gl;Ls;s cUisapd; FWf;F

ntl;bd; tpupaiy tiutjw;F <LgLj;Jf.

 $k;nghd;wpd; Kfg;Gj; Njhw;wk; kw;Wk; jpl;lg;glj;jpd; tpupay; Miuf;Nfhl;L Kiwapy;

tiuAk; Kiwia vLj;Jf; fhl;bf; FWf;F ntl;LKfj; Njhw;wKila $k;gfnkhd;wpd;

tpupay; tiuit vOjpf; fhl;Lf.

 ,q;F tisTf; NfhLfspd; epak ePsj;ij mwpe;J tpupay; tiutjw;Fg; gad;gLj;Jk;

KiwiaAk; $k;gpd; FWf;F ntl;bd; tpupaiy tiutjw;F khztu;fis <LgLj;jTk;.

 gpukpl;bd; tpupaiy tiua Muk;gpf;F Kd;du; mikg;G tpspk;gpd; epak ePsj;ij

mwpe;J nfhs;sk; Kiwia tiue;J fhl;Lf. gpukpl;nlhd;wpd; Kfg;Gj; Njhw;wk;

kw;Wk; jpl;lj;jpd; NghJ mq;F tpupay; tiuAk; Kiwia tiue;J fhl;Lf.

 FWf;Fntl;Lj; Njhw;w gpukpl;bd; tpupaiy epUkhzpf;Fk; Kiwia tiue;J fhl;Lf.

 tpupaypw;fhfg; gFjpfisj; jahu; nra;Ak; NghJ tsq;fis Kfhikg;gLj;jypd;

Kf;fpaj;Jtj;ijf; fye;JiuahLf.

gpujhd nrhw;fs; / vz;zf;fU:
² tpupay; - developments
² Neu;Nfhl;L tpspk;G - straight edges
² rha;Tj;jsk; - inclined planes
² fdtbtk; - cubical
² cUis - cylinder
² fdTU - cuboid
² gpukpl; / $k;gfk; - pramid
² mupak; - prism
² FWf;Fntl;LKf cUis - trancated cylinder
² FWf;Fntl;LKf $k;gfk; - trancated cone

jutpUj;jp cs;sPLfs; :

 Nfj;jpu fzpj cgfuzj; njhFjp

 mstpLk; cgfuzk;

 fdtbtk;> fdTU> gpukpl;> $k;G> mupak;> cUis> Gdy; Nghd;w JisAila

nghUl;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 tpupay; vd;gijj; njspTgLj;jy;.

 tpupaiy tiuAk; NghJ ftdpf;f Ntz;ba tplaq;fis Kd;itg;ghu;.

 tpupay; tiuAk;NghJ gad;gLj;Jk; NfhLfspd; tiffspd; gad;ghl;ilf; Fwpg;gply;.

 mbg;gil tbTila JisAila nghUSf;fhd tpupaiy epak Kiwf;Nfw;g

tiujy;

 tpupay; tiuAk; NghJ tsq;fspd; Kfhikj;Jtj;jpd; Kf;fpaj;Jtj;ij kjpg;gply;

Nkyjpf thrpg;gpw;fhf

 fy;tp ntspaPl;Lj; jpizf;fsk;> 2015> ve;jputpay; njhopDl;gtpay;> VI gFjp>
nghwpapay; tiujy;

 SHAN P.J (2014), Basics of Engineering Graphics, New Delhi - S. Chankd & company (pvt)
L t d .

 PARKINSON A.C. (2006), A First year Engineering Drawing, 6th Edition, Mumbai Sterling
Book House
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Nju;r;rp  3 : RfeyDk; ghJfhg;Gk; cWjpnra;ag;gl;l Ntiyr; #onyhd;iw

cUthf;Fthu;.

Nju;r;rp kl;lk; 3.1: Ntiyj;jsnkhd;wpy; MNuhf;fpakhdJk; ghJfhg;ghdJkhd Ntiyr;

#onyhd;iw cUthf;Ftjw;F> Ntiy nfhs;Nthu;> Ntiyahl;fs;

,UghyhupdkpUe;Jk; epiwNtw;w Ntz;bAs;s tplaq;fis tprhupj;jwpthu;.

ghlNtis : 01

fw;ww; NgWfs ;   ghJfhg;ghdJk; MNuhf;fpakhdJkhd #onyhd;wpy; Ntiy nra;tjd;

%yk; ngw;Wf; nfhs;sf;$ba mD$yq;fis tptupg;ghu;.

 ghJfhg;ghdJk; MNuhf;fpakhdJkhd Ntiyr; #onyhd;iw

Vw;gLj;Jtjw;F Copau ;fspdhYk;> Ntiynfhs;NthupdhYk;

epiwNtw;wg;gl Ntz;ba nghWg;Gf;fis tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

md;whl tho;tpNy ehk; vq;fpUe;j NghjpYk; ( tPl;by; > ghlrhiyapy;> ngUe; njUf;fspy;>
efunkhd;wpy;> Ntiyj; jsnkhd;wpy; Nghd;w) ve;jnthU Ntiyapy; <LgbDk;
(thfdNkhl;Ljy;> ePe;Jjy;> tpisahLjy;> Rtu; fl;Ljy;> elkhLjy; Nghd;w) ghJfhg;Gj;
njhlu;ghff; ftdnkLj;jy; Ntz;Lk;.
tPjpapy; ghijapy; elkhLjy;> <UUspia kpjpj;jy;> thfdnkhd;iw Xl;Ljy;> tpisahLjy;

Nghd;w md;whl Ntiyfs;> mdu;j;jq;fis Vw;gLj;jf; $bajhapUg;gpDk; mtw;iw

mdu;j;jq;fs; vdf; fzpg;gjpy;iy vdNt mjw;Fupa epiyikfisAk; mtw;wpypUe;J

tpLgl;L Ntiy nra;Ak; jd;ikia vkJ ngw;Nwhu;fs;> Mrpupau;fs; KjpNahu;fs;>

my;yJ gapw;Wtpg;ghsu;fs; vd;Nghu; vr;rupf;if nra;ag;gl;L mtw;iwj; jtpu;j;Jf;

nfhs;tJ vt;thW vd;gJ gw;wp mwpTWj;jpapUe;j NghjpYk; Ntiyj; jsq;fspNy

mdu;j;jq;fis  ,dq;fhzy;> kjpg;gply; kw;Wk;> fl;Lg;gLj;jy; vd;gd gw;wp

mjpfkhdtu;fSf;Fg; gapw;rpapy;yhjjd; fhuzkhfg; Gjpjhfj; njhopy;fSf;Fr; Nru;e;J

nfhs;gtu;fs; tpgj;JfSf;Fs;shtjw;F ,J xU fhuzkhaikfpwJ. Ntiyj;

jsnkhd;wpy; Vw;glf;$ba tpgj;Jf;fs; mjpfk; vd;gJk;> mdu;;j;jq;fisf; fl;Lg;gLj;jhik

apdhYk; ,j;jifa tpgj;Jf;fs; Vw;glyhk; vd;gjdhYk; mtw;iwf; fl;Lg;gLj;Jtjw;Fupa

topfhl;ly;fis Nkw;nfhs;tJk; ,j;Nju;r;rpapNy Nkw;nfhs;sg;gLfpwJ.

guPl;rpf;fg;glhj rhuf; fl;likg;G ,ae;jpuq;fspd; ghJfhg;G mikg;Gfis

kPJ VWjy;                 mfw;wptpl;L Ntiy nra;jy;.

nghUj;jkw;w caukhd       Kiwaw;w tpjj;jpy;      ghJfhg;gw;w jLg;Gfs;

Vzpfisg; gad;gLj;jy;   ghuk; J}f;Fk; epiy
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Ntiyj;jsnkhd;wpNy fhzg;gLfpd;w mdu;j;j Ntiy epiyikfspy; rpytw;iw

NkYs;s cUtupg;glq;fspd; %yk; fhl;lg;gl;Ls;sd.

² mtw;wpypUe;J jtpu;e;J nfhs;tjw;F Ntiyj;js mdu;j;jq;fs; gw;wp mwpe;J nfhs;s

mtjhdKk; gapw;rpAk; Kf;fpakhFk;. mj;NjhL ghijapy; gazQ; nra;jy;> thfdj;ij

nrYj;Jjy;> irf;fpy; kpjpj;jy; Nghd;w md;whl nraw;ghLfspy; mdu;;j;j epiyikfis

,dq;fz;L nfhs;tNjhL Ntiyj;js mdu;j;jq;fisAk; ,dq;fz;L mtw;iw jtpu;j;Jf;

nfhs;tjw;fhd gapw;rp ngwNtz;bajd; Kf;fpatj;Jtj;ijAk; typAWj;Jf.

² Ntiyj;jsnkhd;wpy; MNuhf;fpakhdJk; ghJfhg;ghdJkhd #onyhd;iwg; NgZtJ

Ntiynfhs;Nthu; Ntiyahl;fs; Nghd;W nghJthfr; r%fj;jpw;Fg; gad;juf;$ba

tpjj;ij tpsf;Ff.,jd; %yk; njhlu;r;rpahd Ntiy> epiyikia> jdp egu;

ghJfhg;G> tpidj;jpwd;> nrhj;Jf;fs; ghJfhg;G Nghd;w mD$yq;fisg; ngw;Wf;

nfhs;s KbAk; vd;gij cjhuzq;fSld; Fwpg;gpLf.

² Ntiyj;jsnkhd;wpd; ghJfhg;G Kf;fpak; vdpDk; mjw;fhd tif$wy; ahuplk;

cs;sJ. Ntiyj; jsnkhd;wpid ,lu;fs; mw;w #oyhf khw;wpf; nfhs;s Ntz;ba

nghWg;G  mq;Fs;s xt;nthUtUf;Fk; cs;sJ vd;gijr; Rl;bf; fhl;b

mjw;Fupatu;fisg; ngaupLtjw;F khztu;fis topg;gLj;Jf

² Ntiyj; jsnkhd;wpd; ghJfhg;G kw;Wk; MNuhf;fpak; vd;gjd; %yk; ,lu;fisAk;

tpgj;Jf;fisAk; jtpu;j;J MNuhf;fpakhd Ntiyr; #onyhd;iw cUthf;Ftjd;%yk;

Ntiy nfhs;Nthu; > Copau;fs; Mfpa ,Urhuhu;fSf;Fk; ed;ik gag;gNjhL

Ntiyj;jsnkhd;wpd; Kiwahd ghJfhg;G Rfeyd; njhlu;ghd tplaq;fis

Nkw;nfhs;tJ rl;luPjpahdJk; mjw;Fupa fl;lisr; rl;lq;fs; ,Ug;gijAk; Fwpg;gpLf.

² Ntiyj; jsnkhd;wpd; ghJfhg;G Ntiyahl;fspd; kw;Wk; Ntiy nfhs;Nthu; ,U

ghyhupdhYk; epiwNtw;w Ntz;baitfs; gw;wpf; fye;JiuahLf.

² Ntiy nfhs;Nthupd; nghWg;Gilikiag; gpd;tUk; tplaq;fspd; %yk;

ntspf;nfhzu;f.

-  Ntiyj; jsj;jpy; ghJfhg;ghd #oiy Vw;gLj;jy;.

-  MNuhf;fpakhd #onyhd;iw Vw;gLj;jy;.

-  rupahdJk; ey;y epiyapYKs;s fUtpfis toq;Fjy;.

-  ghJfhg;G mzpfyd;fisAk; cgfuzq;fisAk; toq;Fjy;

-  Kiwahd Ntiy Nkw;ghu;it

-  rupahd mwpf;ifia itj;Jf; nfhs;sy;.

-  cupa vy;yh Copau;fSf;Fk; nghUj;jkhd gapw;rpiag; ngw;Wf;nfhLj;jy;.

²  Ntiyahl;fs; Copau;fsJ nghWg;Gilik

-  ghJfhg;ghd Ntiyg; gof;fj;ij Vw;gLj;jpf; nfhs;sy;.
-  MNuhf;fpak; kw;Wk; ghJfhg;G epakq;fisg;gpd;gw;Wjiy ntspg;gLj;jpf;

fhl;Lf.

gpujhd nrhw;fs; / vz;zf;fU:
 Ntiy nfhs;Nthu; -  employer
 Copau; - employee
 Nkw;ghu;it - supervision
 mdu;j;jq;fs; - hazards
 ghJfhg;G mzpfSk; cgfuzq;fSk; - safety wear & equipments
 MNuhf;fpak; - health
 tpgj;J - accident
 mtjhdk; - risk
 ghJfhg;G - safety
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jutpUj;jp cs;sPLfs; :

 ghJfhg;GilaJk; ghJfhg;gw;wJkhd Ntiyj;jsq;fisf; fhl;lf;$ba

Rtu;g;gj;jpupiffs;> Gifg;glq;fs;> fhnzhypfs;>

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Ntiyj; jsnkhd;wpd; ghJfhg;ig cWjp nra;a Ntz;bajd; Kf;fpaj;Jtj;ijAk;

mjd; %yk; ngw;Wf; nfhs;sf;$ba ed;ikfisAk; Fwpg;gply;.

 ghJfhg;gpd;ik fhuzkhf Vw;glf;$ba jPikfisf; Fwpg;gply;

 Ntiyj; jsg; ghJfhg;gpw;fhf Ntiy nfhs;Nthupdhy; epiwNtw;wg;glNtz;ba

nghWg;Gf;fs;.

 Ntiyj; jsg; ghJfhg;gpw;fhf Ntiyahl;fspdhy; epiwNtw;wg;glNtz;ba

nghWg;Gf;fs;.

Nkyjpf thrpg;gpw;fhf:
² LABOUR DEPARTMENT OF THE GOVERNMENT OF SRI LANKA (1942) The Facto-

ries Ordinance No.45. Colombo. Government Press.
² MAINE DEPARTMENT OF LABOUR (2003). Create a Safe and Healthy Work Place

[On line] Available from: www.safetyworksmaine.gov [Accessed 5 January 2017]
² THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

(NIOSH) (2010) Talking Safety [On line] Available from: www.cdc.gov/niosh [Accessed 27
September 2016]
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Nju;r;rp kl;lk; 3.2:  mdu;j;jq;fis / ,lu;ghLfis ,dq;fz;L mtw;iwf; Fiwj;Jf;

 nfhs;tjw;F eltbf;if vLg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs ;  ² ,lu;ghLfs; %yk; capUf;F Rfhjhuj;jpw;F> nrhj;Jf;F> #oYf;F

Vw;glf;$ba Nrjq;fis tptupg;ghu;.

       ² mdu;j;j tifnahd;wpw;F ,uz;L cjhuzq;fs; tPjk; Fwpg;gpl;Ls;s

gl;banyhd;iwj; jahupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Ntiyj; jsnkhd;W mq;F Ntiy nra;fpd;wtu;fSf;F> mq;F te;J nry;fpd;wtu;fSf;F>
maytu;fSf;F> nghJkf;fSf;F> #oYf;;F kl;Lky;yhJ nrhj;Jf;fSf;Fk;
ghJfhg;Gila xU ,lkhf ,Uf;f Ntz;Lk;. ,J xU eyd;Gup Nrit khj;jpukd;W
rl ;lu Pj pahd Njitnahd ;whf pa ghJfhg ;Gr ; rl ;lj pl ;lk ; %yk ; cWjp
nra;aag;gl;Ls;snjd;gijAk; tpsf;Ff. ( ,e;jr; rl;lk; kw;Wk; rl;l jpl;lq;fs; gw;wp
gpd;du; tpsf;fg;gLk;.)
Ntiyj; jsnkhd;wpNy capu;fSf;F my;yJ nrhj;Jf;fSf;F Nrjk; tpistpf;ff;
$ba tpgj;Jf;fs; mdu;j;j epiyikfis mfw;whj fhuzj;jpdhNyNa ,j;jifa
epfo;Tfs; Vw;gLfpd;wd. vd;gij ,j;Nju;r;rp kl;lj;jpNy tpsf;fg;gLfpd;wJ.

  <ukhd tPl;L epyk;                   MzpfSldhd gyiffs;

      (cldbahf mfw;wg;glNtz;ba mdu;j;j epiyikfs;.)

² mdu;j;jk; vd;gJ : capUf;F>  MNuhf;fpaj;jpw;F> #oYf;F my;yJ> nrhj;Jf;fSf;F

mr;RWj;jy; Vw;gLj;jf; $ba epiyiknahd;whFk; vd;gJk;> ngUk;ghyhd mdu;j;jq;fs;

njhlu;ghfr; Nrjnkhd;iw / ghjpg;nghd;iw Vw;gLj;jf;$ba mOj;jnkhd;W cs;sJ

vd;gij mwpe;Jnfhs;sr; nra;f.

² mdu;j;jnkhd;W Vw;gl;lTld; mtru epiyiknahd;W ( mtjhdnkhd;W) Vw;gLtJ

gw;wp vspa rkd;ghl;bd; JizAld; tpsf;Ff.

mdu;j;jk; ñ ,ay;jfT ® ,lu; (ghJfhg;gw;w epiy)
    Hasard+ Posibility =  Risk
² mdu;j;jnkhd;W ngUk;ghYk;  vjpu;ghuhJ epfo;fpd;wgbapdhy; fz;Zf;Fj;

njd;glhjnjhd;whFk;. vdNt ngUk;ghYk; ,tw;iwf; ftdj;jpy; nfhs;shj

epiyiknahd;W Vw;gLk;. ftdj;jpw; nfhs;shj mdu;j;j epiyiknahd;W

Vw;gLfpd;wNghJ kpfTk; ghjfkhd re;jpg;nghd;W (tpgj;njhd;W) Vw;glf;$Lk;. vd;gij

cjhuzq;fSld; fhl;Lf.

                                       ghJfhg;gpy;yhj mfo;T

                                     (vjpu;ghuhj mdu;j;jk;)
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² cq;fisf; fhag;gLj;jf; $ba my;yJ cq;fis Nehahspahf;ff;$ba ve;jnthU

epiyikAk; mdu;j;jkhFk; vd;gijj; njspTgLj;Jf. mdu;j;jq;fs; Vw;glf;$ba

,U epiyikfisg; ngaupLf.

1. md;whl Ntiyfspd;NghJ vjpu;nfhs;fpd;w mdu;j;jq;fs;

2. Ntiyj; js mdu;j;jq;fs;.

² md;whl Ntiyfspd;NghJ vjpu;nfhs;fpd;w mdu;j;jq;fs; kw;Wk; Ntiyj; js

mdu;j;jq;fs; mlq;fpa gl;banyhd;iwj; jahupg;gjw;F khztu;fis topg;gLj;Jf.

² Ntiyj; jsnkhd;wpy; Ntiynra;fpd;w midtUk; Ntiyj;js mdu;j;jq;fs; mw;w

#onyhd;iw Vw;gLj;jpf; nfhs;tJ jkJ nghWg;ghFk; mj;NjhL MNuhf;fpak;>

ghJfhg;Gg; gw;wpa rl;ljpl;lq;fs; (Health safety Regulations) %yk; ,jidr; rl;lG+u;tkhd

Njitnahd;whf;fpAs;s tpjj;jpid tpsf;Ff.

² mdu;j;jq;fisj; jtpu;f;Fk; KjyhtJ gbKiwahf Ntiyj;jsj;jpy; my;yJ Ntiy

epiyikfspd; mdu;j;j epiyiknahd;W cs;sjh vd;gij ,dq;fz;Lnfhs;tJ

vd;gJk;> ,dq;fz;L nfhs;tjd; kw;Wk; fl;Lg;gLj;Jtjd; trjpf;fhf mdu;j;j

tiffis Ie;J tiffshfg; gpupj;Jf; fhl;l KbAk; vd;gij njspTgLj;Jf.

1. ngsjpf mdu;j;jq;fs;

2. capupay; mdu;j;jq;fs;

3. gzpj;jpudpay; mdu;j;jq;fs;

4. ,urhadtpay; mdu;j;jq;fs;

5. csuPjpahd mdu;j;jq;fs;

² khztu;fs; jahupj;j mdu;j;jq;fs; gw;wpa gl;baiy NkYs;s njhFjpfspd; fPo;

tifg;gLj;Jtjw;Fr; re;ju;g;gj;ij toq;Ff.

gpujhd nrhw;fs; / vz;zf;fU:
 mdu;j;jq;fs; - h a z a r d
 ,ay;jfT - p o s s i b i l i t y
 mtjhdk; - r i s k
 jpBu; tpgj;J - a c c i d e n t
 ngsjPf mdu;j;jq;fs; - physical hazard
 capupay; mdu;j;jq;fs; - biological hazard
 gzpj;jpudpay; mdu;j;jq;fs; - ergonomic hazards
 ,urhadtpay; mdu;j;jq;fs; - chemical hazards
 csuPjpahd mdu;j;jq;fs;   - psychological hazards
² Rfhjhuk; kw;Wk; ghJfhg;Gj; njhlu;ghd rl;ljpl;lq;fs; - health & safety regulations

jutpUj;jp cs;sPLfs; :

 gy;NtW mdu;j;j epiyikfisf; fhl;Lfpd;w Rtnuhl;bfs; xspg;glq;fs;> tPbNah>

kw;Wk; gy; Clfk;> tpsf;ff;fhl;rp (Presentations)
 Ntiyj;jsk;> njhopw;rhiy vd;gtw;iw mtjhdpj;J mdu;j;j epiyikfisAk;

Nkw;nfhs;sg;gl;l ghJfhg;G epiyikfisAk; mtjhdpj;jy;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 mdu;j;jq;fs; %yk; capUf;F> RfeyDf;F> nrhj;Jf;fSf;F> #oYf;F Vw;glf;$ba

Nrjq;fis tpgupj;jy;.

 mdu;j;jq;fshy; ghjpf;fpd;wtu;fs; kw;Wk; mdu;j;jk; fhuzkhf Vw;glf;$ba

tpisTfis tpgupj;jy;.

 mdu;j;j tiffisg; ngaupl;L cjhuzq;fisf; Fwpg;gply;.

 Ntiyj; jsnkhd;wpy;> njhopw;rhiynahd;wpy; Vw;glf;$ba mdu;j;jq;fis ,dq;

fhzy;

 mdu;j;jq;fisj; jtpu;j;Jf;nfhs;Sk; El;g Kiwfisg; gpd;gw;Wjy;.



Mrpupau; topfhl;bjuk; - 12

29 ve;jputpay; njhopDl;gtpay;

Nju;r;rp kl;lk; 3.3: mdu;j;jq;fis / ,lu;fisj; jtpu;f;Fk; Kiwfis tptupg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs ;   mdu;j;jq;fisf; fl;Lg;gLj;Jtjw;Fr; nra;aNtz;ba Ntiyfis

cjhuzq;fSld; tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

mdu;j;j Kfhikj;Jtk; nra;tjw;F> mdu;j;jq;fis ,dq;fhzy;> kjpg;gPL kw;Wk;
fl;Lg;gLj;jy; Mfpa %d;W gbKiwfSf;Fk; nghUj;jkhd ,ay;Gfisj; njspTgLj;jNy
,j;Nju;r;rpkl;lj;jpd;NghJ Nkw;nfhs;sg;gLfpd;wJ.

 xt;nthU gbKiwiaAk; mKy;gLj;Jtjw;Fg; gpd;gw;w Ntz;ba tplaq;fs; gw;wpf;

fye;JiuahLf ,J njhlu;ghff; ftdj;jpw; nfhs;s Ntz;ba tplaq;fshtd.

 mdu;j;jj;jpw;fhd fhuzj;ij mfw;Wjy; my;yJ Fiwj;jy;.

 epue;juj; jPu;nthd;W fpilf;Fk;tiu jw;fhypf ghJfhg;nghd;iw/ jilnahd;iwg;
NghLjy;.

 mdu;j;jj;ij vr;rupf;Fk; mwptpj;jy;fisf; fhl;rpg;gLj;jy;.

mdu;j;jq;fis
,dq;fhzy;.

jpwe;j mj;jpthuf;
fhz; xd;W

kjpg;g PL

 Moj;ijtpl mjpfkhdjh?

 gf;f tuk;Gfspd; jd;ik
epiyahdjh? cile;J tpof;
$ba jd;ik nfhz;ljh.

 ePu; cwpQ;rf; $bajh

 mt;t plj ;j pD}lhf Ngha ;
tUgtu;fs; ahu;?

 mjw;F mz;ikapy; nra;Ak;
NtW Ntiyfs;.

 xspapd; jd;ik

 vt;tsT Neuk; jpwe;Jitf;fg;
gLfpd;wJ.

fl;Lg;ghL

 ghJfhg;G Ntypfs; mikj;jy;

 vr;rupf;if rkpf;iQfis ,ly;.

 k pfTk ;  r p we ; j Kiwa py ;
xspAs;sjhf;Fjy;.

 Njhz;lg;gl;l kz;iz fhdpd;
mUfpypUe;J mfw;Wjy;.

 fhdpDs;Ns ,wq;Ftjw;Fk;
VWtjw;Fk; / tpOe;jhy; Vwp
tUtjw ;Fk ;  Vzpiag ;
gad;gLj;jy;.

 gf;fj; jhq;fpia toq;Fjy;.

 mfo;T Ntiy nra;gtu;fSk;
mjdUNf elkhLgtu;fSk; cupa
ghJfhg ; G mq ;f pfisg ;
gad;gLj;jy;.
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 Kfhikj;Jtj;ijAk; mt;tplj;jpy; cs;s VidNahiuAk; mwpTWj;jy; nra;jy;.

 mdu;j;j epiyikfs; gw;wp epjKk; mtjhdj;Jld; ,Uj;jy;.

 Kiwahd tPl;Lg; gupghyd gof;fj;ij Vw;gLj;jpf; nfhs;sy;.

 Ntiyj; jsnkhd;wpy; gad;gLj;jg;gLfpd;w ghJfhg;G vr;rupf;if rkpf;iQfs;

gw;wpf; fye;JiuahLf. epak khjpupfisAk; rkpf;iQfisAk; fhl;Lf.

,r;rkpf;iQfs; ru;tNjr epakq;fSf;F Vw;Gilajhf ,Uj;jypd; Kf;fpaj;Jtj;ijf;

fhl;Lf

 mdu;j;jq;fisf; fl;Lg;gLj;Jtjw;fhf Nkw;nfhs;sg;gLfpd;w Kfhikj;Jt kw;Wk;

nghwpapay;/ve;jputpay; fl;Lg;ghl;L Kiwfs; %yk; ghJfhg;ig cWjp

nra;Jnfhs;tjw;F eltbf;if Nkw;nfhs;s KbAkhf ,Ug;gpDk; Ntiyj;jsj;jpy;

,Uf;fpd;wtu;fspd; ghJfhg;gpw;fhfg; ghJfhg;G mq;fpfisf; fl;lhak; toq;f Ntz;Lk;

vd;gijj; njspTgLj;Jf.
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gpujhd nrhw;fs; / vz;zf;fU:
 mdu;j;jk; - hazard
 mdu;j;jq;fis ,dq;fhzy;. - identification of hazard
 kjpg;gPL - assessment
 fl;Lg;ghL - control
 mdu;j;jj;jpw;fhd fhuzk;;. - cause of hazard
 jilfs; - barriers
 mdu;j;;j vr;rupf;if rkpf;iQ - warning signs
 Kfhikj;Jtk;. - management
 tPl;Lg; guhkupg;Gg;gapw;rp - house keeping practices
 ghJfhg;G vr;rupf;if rkpf;iQfs;. - safety warning signs
 epwg; gupghil - colour codes
 ghJfhg;G mq;fpfs;. - safety wear

jutpUj;jp cs;sPLfs; :

 gy;NtW mdu;j;j epiyikfisf; fhl;Lfpd;w Rtnuhl;b epow;glk;>(Gifg;glk;) fhnzhyp>

kw;Wk; gy;Y}lf mwpKfk;> rku;g;gzf; fhl;rp (presentation) Nghd;wd.
 Ntiyj;jsk;/ njhopw;rhiyfisg; ghu;itapl;L mdu;j;j epiyfs; kw;Wk;

Nkw;nfhs;sg;gl;Ls;s ghJfhg;G epiyikfis mtjhdpj;jy;.

 Ntiyj; js rkpf;iQfs;.

 ghJfhg;G mq;fpfs; my;yJ tiuglq;fs; / Gifg;glq;fs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gy;NtWtif mdu;j;jq;fs; mlq;fpa mdu;j;jg; gl;banyhd;iwj; jahupj;J mit

Vw;gLtjw;fhd fhuzpfs; (cause) kw;Wk; mjdhy; Vw;gLk; jhf;fq;fs; (casses) kw;Wk;
mj;jifa xt;nthU mdu;j;jq;fisAk; fl;Lg;gLj;Jtjw;F vLf;ff; $ba

gbKiwfisf; Fwpg;gpl;L mwpf;ifnahd;iwj; jahupj;jy;.

 nghJ mdu;j;jq;fisj; jtpu;g;gjw;fhfg; gpd;gw;wNtz;ba rpwe;j tPl;Lg; guhkupg;G

gof;fq;fis tpgupj;jy;

 Ntiyj;js rkpf;iQfis ,dq;fhz;gij tpsf;Fjy;

 xt;nthU Ntiyr; re;ju;g;gj;Jf;Fk; nghUj;jkhd ghJfhg;G mq;fpfisg; ngauply;.
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Nju;r;rp kl;lk; 3.4: Ntiyr;#oYf;Fupa mdu;j;j epiyikfis Ma;e;jwpthu;.

ghlNtisfs; : 03

fw;ww; NgWfs ;   ,lu;ghL epiyikfis cjhuzq;fSld; tpsf;Fthu;.

 fUtpfs; cgfuzq;fs; kw;Wk; ,ae;jpuhjpfisg; gy;NtW Ntiyr;

#oy;fspNy gad;gLj;Jk; NghJ ftdj;jpw;nfs;s Ntz;ba tplaq;fis

tptupg;ghu;.

 jug;gl;Ls;s Ntiyr; #onyhd;wpy; gpd;gw;wNtz;ba Kw;ghJfhg;G

eltbf;iffis Kd;itg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

mdu;j;j tif Ie;jpw;fhd cjhuzq;fs; rpytw;iwf; Fwpg;gpl;L mit xt;nthd;W
njhlu;ghfTk; fPo;tUk; ml;ltiziag; G+uzg;gLj;jp Ntiyr; #oYf;Fg; nghUj;jkhd
mdu;j;jq;fisf; fl;Lg;gLj;Jk; tplaq;fis cWjpg;gLj;jpf; nfhs;Sk; re;ju;;g;gq;fis
toq;Fjy; ,jd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

 ,aYkhd tiuapy; fPo;f;Fwpg;gplg;gLk; Ntiy epiyikfis tpgupj;jy; /
Fwpg;gpl;Lf; fhlLtjw;F Kaw;rpf;fTk;.

 caukhd ,lq;fspy; Ntiy nra;jy;.

 Vzp/rhuq;fl;Ljy; gad;ghL.
 kpd; cgfuzq;fspd; gad;ghL

 ,ae;jpuk; fUtpfs; gad;ghL

 jputj;ij tprpWjy; / tOf;ff;$ba epyj;jpy; Ntiy nra;jy;.

 jP mdu;j;jk;> jP mdu;j;j tiffs;> jPaizf;Fk; fUtpfs;

 mjpf xyp

 Fiwe;j/$ba xyp
 Fiwe;j/$ba ntg;gk;.
 xl;lf;$ba nghUl;fs;.

 ghuk; J}f;Fjy;.

gpujhd nrhw;fs; / vz;zf;fU:
 ,ae;jpuhjpfs; - machinery
 Ntiyr; #oy; - work environent
 ghJfhg;G Kd;Ndw;ghL - safty precaution
 ghJfhg;G mq;fpfs; - safty wear (PPE) Personal Protecctive Equipment

mwpTWj;jy;
toq;fg;gl
Ntz;ba egu;

mdu;j;jk;   fhuzk;      Vw;gLk; ghjpg;G    fl;Lg;gLj;Jk; Kiw
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 xl;lf;$ba nghUl;fs; - toxic materials
 Vzp - ladders
 rhuk;fl;L - scaffolds

jutpUj;jp cs;sPLfs; :

 gy;NtW mdu;j;j epiyfisf; Fwpj;Jf; fhl;Lk; Rtnuhl;bfs;> epow;glq;fs;

(Gifg;glq;fs;) fhnzhypfs;> kw;Wk; gy; Clf rku;g;gzf; fhl;rpfs; (persentation)
%yk; Kd;itj;jy;.

 Ntiyj; jsk; / njhhopw;rhiyfisg; ghu;itapl;L mdu;j;j jd;ikfs; kw;Wk;

gad;gLj;jg;gl;Ls;s ghJfhg;G epiyikfis mtjhdpj;jy;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 mdu;j;j tif 5 ,w;Fupa mdu;j;jk; njhlu;ghf cjhuzq;fSld; tpgupj;jy;

 mt; mdu;j;jk; fhuzkhf Vw;glf;$ba ghjpg;Gfisf; Fwpg;gpLjy;.

 fUtpfs;> cgfuzq;fs; kw;Wk; ,ae;jpuhjpfisg; gy;NtW Ntiyr; #oypy;

gad;gLj;Jk; NghJ ftdj;jpy; nfhs;sNtz;ba tplaq;fis tpgupj;jy;.

 Ntiyr; #onyhd;wpy; NgzNtz;ba ghJfhg;G Kd;Ndw;ghLfis Kd;itj;jy;.

 Fwpg;gpl;l xt;nthU mdu;j;jj;ijAk; fl;Lg;gLj;Jtjw;fhd gbKiwfis tpgupj;jy;

 jP mdu;j;j tiffisf; Fwpg;gpl;L gy;NtW jPaizf;Fk; Kiwfis tpgupj;jy;

 mtrpak; Vw;gLk;NghJ jPaizf;Fk; nraw;ghl;bw;F cjt Kd;tUjy;.
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Nju;r;rp kl;lk; 3.5: Ntiy jsnkhd;wpd; ghJfhg;gpw;F cupa juj;jpidAk; rl;luPjpahd

epiyikfisAk; NjLthu;.

ghlNtisfs; : 03

fw;ww; NgWfs ;   Ntiyj;js Rfhjhuk; kw;Wk; ghJfhg;gpw;Fupa rl;lKk; xOq;FtpjpfSk;
( laws and regulations)> rl;lj;njhFg;Gfis (codes), epakq;fis (stan-
dards)> epu;zapf;Fk; epWtdq;fspdJk; Mtzq;fspdJk; gl;bnyhd;iwj;
jahupg;ghu;.

 ² mbg;gil KjYjtp Kiwfis tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Ntiyj; jsnkhd;wpd; ghJfhg;Gf;Fg; nghUj;jkhd juk; kw;Wk; rl;luPjpahd
eltbf;iffSk; KjYjtp tpjpfisg; gw;wpAk; mwpTWj;jk; nra;J mit gw;wp ftdj;jpw;
nfhs;siy mtjhdpj;jy; ,j;Nju;r;rpkl;lj;jpd; %yk; Nkw;nfhs;sg;gLfpd;wJ.
 Njrpa uPjpapy; Ntiyj;jsnkhd;wpd; ghJfhg;gpw;fhd juk;> rl;ljpl;lq;fis tpjpf;fpd;w

epWtdq;fs; gw;wp khztuplk; tpdtpg; gl;baw;gLj;Jf.

 murpayikg;G

 ,yq;if ju epUza nrayfk;.

 kf;fs; gad;ghl;L Mizf;FO

 njhopy; Rfhjhuk; gw;wpa Njrpa Mizf;FO.

 ru;tNjr uPjpahf mj;juq;fis> rl;ljpl;lq;fis tpjpf;fpd;w epWtdq;fisg; ngaupl;L

tpgupf;Ff.

 ru;tNjr juepUza epWtdk;. (ISO)
 njhopy; ghJfhg;G kw;Wk; Rfhjhu mjpfhu rig (OSHA) Nghd;wd.

 me;j epajpfisr; nraw;gLj;j Ntz;batu;fs; kw;Wk; mtw;wpd; nraw;ghLfis

mwpKfk; nra;f.

 Ntisj;jsnkhd;wpy; Vw;glf;$ba tpgj;Jf;fspd;NghJ toq;ff;$ba KjYjtpfs;

gw;wp tpgupf;Ff.

 ,Uf;f Ntz;ba KjYjtp trjpfs;.

 gapw;rp
 nrd; N[hd; mk;gpAyd;]; Nrit> nrQ;rpYitr; rq;fk; Nghd;w RahjPd mikg;Gf;fs;

my;yJ mz;ikapYs;s itj;jparhiy Nghd;w epiyaq;fspy; gapw;rp ngw;w

KjYjtpahsiu tutioj;J KjYjtp tpjpfis fhz;gpj;J mwpT+l;liyAk;

gapw;rpiaAk; toq;fTk;.

gpujhd nrhw;fs; / vz;zf;fU:
 rl;lk; - rules
 rl;ljpl;lk; - regulations
 tpjpKiw - acts
 juk; - standards
 Ntiyj;js rl;lk; - factory ordiance
 njhopyhsu; rl;lk; - laber act
 ,yq;if juepu;za epWtdk; - Sri Lanka Standards Institution (SLS)
 ru;tNjr juepu;za epWtdk; - International Standards Institution (ISO)
 njhopy; ghJfhg;G Rfhjhu mjpfhurig - Occupational Safety and Health Authority

(OSHA)
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jutpUj;jp cs;sPLfs; :

 Nkw;$wpa rl;lq;fs;> fl;lisg; gpukhzq;fs; kw;Wk; juepu;zak; vd;gtw;wpd; gpujpfs;.

 jfty; ifNaLfs;.

kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Ntiyj; jsnkhd;wpd; ghJfhg;gpw;F cupa juq;fisAk; rl;ljpl;lq;fisAk;

mKy;gLj;Jfpd;w epWtdq;fisg; ngauply;.

 mbg;gil KjYjtpfis tpgupj;jy;

 Njitahd epiyikfspd;NghJ KjYjtp toq;ff; $ba tplaq;fspy; <Lgly;.
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Nju;r;rp 4. : fl;ll epUkhzpg;G fUkq;fspy; Kiwikahd fy;tp rhu;e;j jfty;-

fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk;  4.1: fl;ll epUkhzf; fUkq;fspy; gad;gLk; nghUs;fis tifg;gLj;Jthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  ntt;NtW epakq;fspd; fPo;f; fl;llg; nghUl;fis tifg;gLj;jpf;

fhl;Lthu;.

² ntt;NtW rl;lf mikg;Gf;fSf;Fg; nghUj;jkhd fl;llg; nghUl;

gl;bay;fisj; jahupg;ghu;.

² me;je;jr; rl;lf mikg;Gf;fhf Nkw;gb nghUl;fisj; njupT nra;tjw;F

VJthf mike;j ,ay;Gfis tptupg;ghu;.

² ghuk;gupakhd fl;ll epUkhzg; nghUs;fSf;Fg; gjpyhfg; gpujpaPl;Lg;

nghUs;fisg; gpNuupg;ghu;.

² fl;llg; nghUs; cw;gj;jpapd; NghJk; gad;ghl;bd; NghJk; Vw;gLk;

#ow; gpur;rpidfis tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ve;jnthU epUkhzpg;Gf;Fk; ciog;G> fUtp / cgfuzq;fs; Nghd;W ,ae;jpuq;fSk;
mtrpakhFk;. (ntw;wpfukhd epUkhzpg;Gf;fhf) ,t;thwhd nghUl;fspd; jd;ik>
,ay;Gfs;> nghUj;jg;ghL Mfpad  ,d;wpaikahjitahFk;. MfNt fl;Lkhdf;
ifj;njhopypy; <LgLNthuhy; gad;gLj;jg;gLk; nghUl;fs; gw;wpa mwpT mtu;fSf;fpUg;gJ
mtrpakhFk;. nghUl;fisj; njupTnra;jy;> epak nghUl;fSf;Fg; gjpyhf gpujpaPl;Lj;
nghUl;fisj; njupTnra;jy;> fl;lis NfhUjy;> gad;gLj;jy; #ow; gpur;rpid
Mfpatw;NwhL epUkhzpg;gpd; gpd;duhd guhkupg;Gf;Fk; ,e;jj; jfty;fs; ,q;F
ftdj;jpw;nfhs;g;gLfpd;wJ.
 toq;fg;gl;Ls;s nghUl;fs; rpytw;iw ,dq;fz;L ngauplr; re;ju;g;gkspf;Ff.

ngw;Wf;nfhs;sNtz;ba nghUl;fs; rpy tUkhW: (rPnke;J> Rz;zhk;G> kzy;>

nfhq;fpwPl;Lf; fy; (ful;Lj;jpus;)> nrq;fy;> rPnke;jpdhyhd mupfy;> rf;iff;fy;>

gy;NtW tifg;gl;l mupkuq;fs;> fz;zhb> cUf;Ff; fk;gp> gy;NtW tifg;gl;l

cUf;Ffspd; ntl;LKfq ;fs; > cNyhfj ; jfLfs; > nrk;Gf ;Foha;fs ; >

fy;tidRg;gLj;jg;gl;l Foha;fs;> gPtPrp Foha;fs;> epwg;G+r;Rfs;> thu;zp~;> js

XLfs; (tile) Nghd;wit.
 ,tw ;iw ,aw;ifj ;nghUl ;fs ; > cw;gj ;j pnra;ag ;gl ;l nghUl ;fs; vd

tifg;gLj;Jtjw;fhf cgNahfpf;fg;gLk; epajpfisj; njspTgLj;Jf.

 gpd;du;> jpz;k nghUl;fs;> gpizg;Gj; nghUl;fs; kw;Wk; ghJfhg;Gj; nghUl;fs; vd

tifg;gLj;j topg;gLj;Jq;fs;.

 xt;nthU jputpaj;jpd; ,ay;Gfs; kw;Wk; gad;gLj;jg;gLk; re;ju;g;gq;fs; gw;wptpdtp

fye;JiuahLf. mq;F mt;tg; gad;ghl;Lf;F VJthd ,ay;Gfis ntspf;nfhzu;f.

 fl;Lkhdg; nghUl;fshfg; gad;gLj;Jtjw;fhd gy;NtW nghUl;fspy; fhzg;gl

Ntz;ba ,ay;Gfspd; gl;baiyr; rku;g;gpj;J ,ay;Gfis xt;nthd;whf tptupf;Ff.

 mt;tpay;Gfs; NkYs;s ve;j nghUl;fspy; mlq;fpAs;sJ vd;gijj; Njbawptjw;F

re;ju;g;gj;ij toq;Ff.

mt;thwhd ,ay;Gfs; rpy tUkhW

 nghJthd ngsjpf ,ay;Gfs;-mlu;j;jp. gad;gLjd;ik> nrytpdk;> Njhw;wk;> ePbj;j

ciog;G> cuha;Tj;jil (skid resistance)
 nghwpKiw ,ay;Gfs; - neUf;fw;jpwd;> ,Otpir> mlu;j;jp> ePl;lj;jFkpay;G>

td;ik> nefpo; jd;ik> nfha;T tpir> Nja;g;G

typik / cNuhQ;R (Abrasivestrength)
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 ntg;gtpay;Gfs; - vupgw;W epiy> nfhjpepiy> tpupTf; Fzfk;>

cUFepiy> jd;ntg;gf; nfhs;ssT> ntg;gf;

flj;Jjpwd;> Nkw;gug;gpOtpir (Surface Tension)
 ,urhadtpay;Gfs; - mupg;gilAk; jd;ik>  pH ngWkhdk;> ePu;kakhFk;

jd;ik> Rz;zhk;G kw;Wk; rPnke;J Nghd;w gpizg;Gf;

fhuzpfs; ePUld; GupAk; ,urhadj; jhf;fq;fs;

gpizg;Gg; gjhu;j;jq;fspd; nraw;ghL

 fl;llq;fspw;fhfg; gad;gLj;Jfpd;w $Wfspd; gad;ghL gw;wp tpdTf.

(rPnke;J> kzy;> nrq;fy;> cUf;Ff; fk;gp> fy;> mupkuk; Nghd;w)

 Nkw;Fwpg;gpl;l nghUs;fis mt;thwhd gad;ghl;bw;F gad;gLj;Jtjw;Ff; fhuzkhd

rpwg;gpay;Gfs; gw;wpf; fye;JiuahLf.

 rk;gpujhakhd fl;llg; nghUl;fisg; ngw;Wf; nfhs;Sk;NghJk; kw;Wk;

gad;gLj;Jk;NghJk; Vw;gLfpd;w #ow; gpur;rpidfisf; fye;JiuahlTk;.

 khw;wPl;Lg; nghUl;fisj; njupT nra;tjd; Kf;fpaj;Jtj;ijf; fye;JiuahlTk;.

 4.1 ml;ltizia epug;Gtjw;F khztu;fis topg;gLj;Jf.

  fl;likg;G gad;gLj;jpa ,g;nghUl;fisj; Nju;e;njLj;j  gpujpaPl;L Rw;whly;

  nghUl;fs;    -ikf;fhd fhuzq;fs; nghUl;fs; gpur;rpidfs;

ml;ltiz 4.1

 Nkw;gb Njitfs; njhlu;ghfj; jpUg;jpailtjw;F epUkhz Ntiyg; gzpfis

mtjhdpg;gjw;fhd fsg; gaznkhd;wpidj; jpl;lkpLq;fs;.

 Ntiyj;jsf; fsg;gpuahzj;ijj; jpl;lkpLk;NghJ khztiuf; FOf;fshfg; gpupj;J>

gpd;tUk; jiyg;Gfspd;fPo; Ma;T nra;tjw;F topg;gLj;Jf.

 epUkhzpg;Gr; re;ju;g;gq;fs; (gpd;tUk; jiyg;Gfspd;fPo; tplaq;fisj; NjbawpAkhW

khztu; FOf;fis topg;gLj;Jf.)

 epykl;lj;jpw;Ff; fPOk; NkYk;

 cs;> ntsp Rtu; fhiuaply;

 mbgPlr; Rtu; (Plintt wall), fPo;j;jsf; fiu>kw;Wk; rPnke;J ,ly;
 gad;gLj;jg;gLk; epUkhz myFfs;

 gpizg;Gg; nghUl;fs; $WfSk; mtw;wpd; juKk;> fyit tpfpjKk; mjd;

Kf;fpaj;JtKk;

 ntt;NtW fUkq;fSf;fhfg; gad;gLj;jg;gl;Ls;s khw;Wg; nghUs;fs; / nghUs;

gpujhd nrhw;fs; / vz;zf;fU:

² cw;gj;jpg; nghUs; - manufacture matirial

² nghUl;fspy; mlq;fpAs;s ,ay;G - properties of matirials

² jur; rhd;wpjo; - standerized certificates

² ,izg;Gf; fl;Lkhdg; nghUs; - binding matirials

² mlu;j;jp - density

² gaDilik - utility

² fpuak; - cost
² neUf;fy; typik - compressive strength
² ,Oit typik - tensile strength
² Ez;fk;gpfshf;fg;gLk; jd;ik - ductility
² td;ik - hardness
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² nefpo;jd;ik - plasticity
² nfha;T tpir - shear force
² Ra vupgw;wy; ntg;gk; - self  igniting temperature
² nfhjp epiy - boiling point
² cUF epiy - melting point
² ePl;ly; tpupTf;Fzfk; - coefficiant of expansion
² jd; ntg;gf; nfhs;ssT - specific heat
² ntg;gf; flj;Jjpwd; - heat conduction
² mupg;Gj; jil - corrosion resistance
² pH ngWkhdk; - pH value
² ePu; cwpQ;ry; - water absorption
² Nkw;gug;G ,Otpir - surface tension
² xl;Lk; nghUl;fs; - adhesives
² tOf;fy; jil - skid resistance
² cNuhQ;R jd;ik - abrassiveness
² ePu; cwpQ;R jd;ik - hygroscopy

jutpUj;jp cs;sPLfs; :

 gy;NtW fl;llg;nghUl;fspd; khjpupfs;

 fl;llg;nghUl;fspd; gad;ghl;ilf; fhl;Lk; glq;fs;> xspg;glq;fs;

 Ntiyj;jsnkhd;Wf;Fr; nrd;W nghUl;fspd; gad;ghl;ilg; guprPypj;jy;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 fl;llg; nghUl;fisg; ngaupLjYk; tifg;gLj;jYk;.

 fl;ll epUkhzpg;Gf;fhfg; nghUl;fis gad;gLj;Jtjw;Ff; fhuzkhd ,ay;Gfisf;

Fwpg;gpLjy;.

 nghUl;fisg; gad;gLj;Jk;NghJ mtw;wpd; ,ay;GfSf;F mika cupa Ntiyf;F

Vw;gj; njupa nra;a Ntz;Lk; vd tpsf;Fjy;.

 Njitf;Fg; nghUj;jkhd jputpa ,ay;Gfis mbg;gilahff;nfhz;L gpujpaPl;Lg;

nghUs;fisg; gpNuupj;jy;.

 fl;llg; nghUs; cw;gj;jpapd; NghJk; kw;Wk; mtw;iwg; gad;gLj;Jk; NghJk;

Vw;glf;$ba #ow; gpur;rpidfis tpgupg;ghu;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 ARORA S.P. and BINDRA S.P. (1981)Text Book of Building Construction including Engineer-

ing Materials. 2nd Edition. New Delhi:DhanpatRai& Sons Publications.

 BINDRA G.S. (1980) Civil Draughtsmanship. 5th Edition.New Delhi:DhanpatRai& Sons

Publicaions

 MCKAY W.B. (1965) Building Construction Volume I, II and III. 5th Edition. London:

English Language Book Society and Longmans

 SINGH S. (1982) Engineering Materials. 1st Edition. New Delhi: Vikas Publishing

 EDWARD A. AND JOSEPH (2013) Fundamentals of Building Construction Materials and

methods, 6th Edition, John Wiley and Sons.
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Nju;r;rp kl;lk; 4.2 : epUkhzpg;Gf; fUkq;fspy;> gad;gLk; nrq;fw; fl;Lfisf; fl;Lthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; ( ² fl;LlDk; fl;L ,d;wpAk; fl;lg;gLk; Rtu;fs; kPJ RikNaw;Wtjhy;

Vw;gLk; tpisTfis tptupg;ghu;.

² nrq;fy;nyhd;wpd; mstPLfisj; jPu;khdpf;Fk; Kiwia

tpsf;Fthu;.

²  miur; (1/2) nrq;fy; jbg;Gs;s> xU nrq;fy; jbg;Gs;s $tu;
%iyfs; kw;Wk; ,izj;j J}z;fspd; mikg;igAk;

Kfg;Gj;Njhw;wj;ijAk; tiuthu;. (Front Elevation)

²  nrq;fw;fisAk; fspr;rhe;ijAk; gad;gLj;jp> Neupa Rtu;fisAk;
Rtu; %iyfisAk; epUkhzpg;ghu;.

² nrq;fw; fl;L tiffis tpsf;fg;glk; %yk; tptupj;J> mit

gpuNahfpf;fg;gLk; re;ju;g;gq;fisg; gl;baw;gLj;Jthu;.

² nrq;fy; kw;Wk; mupfy; gad;ghl;L mD$yq;fisAk;

gpujp$yq;fisAk; xg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nrq;fw;fshy; nra;ag;gLk; fl;llepUkhzpg;Gf;fspd; Kf;fpakhd xU tplak; nrq;fw;fl;L
MFk;. fl;Lf;Nfhynkhd;wpy; mikahj Rtu; my;yJ J}z; kPJ RikNaw;Wk;NghJ
cile;J tpOjYf;fhd tha;g;Gfs; mjpfkhFk;.. Rtupd; kPJ my;yJ J}zpd; kPJ
njhopw;gLk; Rikia ghupa gpuNjrnkhd;wpy; gug;GtNj ,izg;G %yk; nra;ag;gLtjhFk;.
nrq;fw; fl;Lfs; ntt;NtW tifg;gLk;. Njitahd Njhw;wk;> Ntiyapd; jd;ik>
epUkhzpf;Fk; ,lk;> Njitahd Kbg;G Nghd;w tplaq;fisf; fUj;jpw;nfhz;L
nghUj;jkhd xU fl;Ltifiaj; njupTnra;J nfhs;syhk; vd;gij mtjhdpf;fr;
nra;f. mjpfkhfg; gad;gLj;jg;gLfpd;w fl;Lkhdk; rpytw;iwg; gw;wpAk; ,q;F ftdk;
nrYj;jg;gLfpd;wJ.

 nrq;fy;nyhd;W nfhz;bUf;f Ntz;ba ,ay;Gfs; gw;wpf; fye;JiuahLq;fs;. (typik>

ed;F Rlg;gl;bUj;jy;> ePu; cwpQ;Rjy;> G+j;jy; (effloresnce)> Neu; tpspk;Gfs;> rkjs
Kfg;Gf;fs;)

 nrq;fnyhd;wpd; mstPLfs; jPu;khdpf;fg;gLk; tpjj;ij tpsf;Fq;fs;.

(mfyj;ijj; jPu;khdpj;jYk; mjw;fika ePsj;ijj; jPu;khdpf;Fk; tpjKk;> ngausT

mstPLfs;> cz;ik mstPLfs;> nrq;fy; ,izg;G ,ilntspapd; jbg;G)

 nrq;fy; Jz;Lfs; (brickbats) - epakkhd nrq;fy;Jz;Lfs; rpytw;iwf; fhl;Lq;fs;

(miuf;fy;> fhw;fy;> Kf;fhw;fy;> ,uhzp Kbg;G. ,it vjw;fhf gad;gLj;jg;gLtJ

vd;gij tptupf;fTk;.

 fl;Lf; Nfhynkhd;wpy; fl;lg;gl;l kw;Wk; fl;Lf;Nfhynkhd;wpy; my;yhJ fl;lg;gl;l

Rtu;g;gFjpfspd; glq;fis ,uz;ilf; fhl;Lq;fs;.  (fPNo jug;gl;Ls;s glq;fisg;

gad;gLj;jp) RikNaw;Wk; NghJ gpizg;gpd; Clhf tpir gpupe;J nry;Yk; tpjj;ij>

xg;gpl;Lf;fhl;Lq;fs;. mjw;fika fl;Lf;fis xUNfhyj;Jf;F mikaf; fl;Ltjd;

Kf;fpaj;Jtj;ij cWjpg;gLj;Jq;fs;.
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 fl;L vd;gJ Rtnuhd;wpy; njhlu;r;rpahf epiyf;Fj;J %l;bilntsp ,lk;ngwhj

tifapy; nrq;fw;fis / mupfw;fisg; gug;GtjhFk; vd;gij cWjpg;gLj;Jq;fs;.

 ngwg;gl;l mupfw;fisf;nfhz;L ntt;NtW mupfy;fl;L tiffSf;fhf mupfw;fisg;

gug;gpf; fhl;Lq;fs;. (,jidr; rhe;Jf;fyit ,d;wp nra;J fhl;lyhk;)

 fl;Lf;fSf;fhfg; gad;gLj;jg;gLk; nrhw;gpuNahfq;fis tpsf;Fq;fs;. (tup> %l;L-

,ilntsp> Rtu;%iy> epWj;jy; me;jk;> gw;gha;r;ry;> njhlu; ,izg;G Nghd;wd)

 ePbirf;fl;L> jiyf;fw;fl;L> ,q;fpypRf; fl;L> gpnskpRf; fl;L Mfpa fl;Ltiffis

,jw;fhfg; gad;gLj;jyhk;. (fl;bd; mfyk;> ftpT> Rik jhq;Fk; jd;ik Nghd;w

tplaq;fis ntspf;nfhzu;f.

 mupfy;/Jz;lf;fy; tif> msT> fl;Ltiffs; kw;Wk; mjd; gad;ghL gw;wp tpgupf;Ff.

 nrq;fy; kw;Wk; mupfy; (Jz;lf;fy;) gad;ghl;bd; mD$yk; gpujp$yq;fis xg;gPL

nra;f.

 xt;nthU fl;L Kiwapd; rpwg;gpay;Gfs;> tiuaiwfs;> gpuNahfpf;fj;jf;f ,lq;fs;

Mfpatw;iwf; fye;JiuahLq;fs;. (xt;nthU mupfy; gug;gypdJk; jpl;lj;ijAk;

Kw;gf;fj; Njhw;wj;ijAk; tiue;Jnfhs;s khztu;f;F re;ju;g;gkspAq;fs;. tiujy;

gyiffisg; gad;gLj;jp epkpu; tiu vwpa Kiwapy; tiutJ kpfg;nghUj;jkhdJ)

 xt;nthU nrq;fy; fl;bw;FKupa rpwg;ghd  ,ay;Gfisg; gl;baw;gLj;JkhW khztiu

topg;gLj;Jq;fs;.

 rhe;J tiffs; kw;Wk; fyit tpfpjq;fs; gw;wp tpsf;Fq;fs;

 fspkz; rhe;ijg; gad;gLj;jp> Rtu; %iy my;yJ T re;jpnahd;iw epUkhzpf;fr;

nra;f.

fl;Lf;Nfhyj;jpy; fl;lg;gl;l Rtu;

tpir gpupe;J

nry;Yk; gpuNjrk;

Rik

tpir gpupe;J nry;Yk; gpuNjrk;

Rik

fl;Lf ;Nfhyj;j py; fl;lg ;glhj Rtu; ( stack bond)
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gpujhd nrhw;fs; / vz;zf;fU:
² nrq;fy; - bricks
² nrq;fy; fl;Lkhd tif - type of brick bond
² F];J}u; (rhe;jpil ntsp/%l;bilntsp) - mortor joints
² gw;gha;r;ry; - toothed end
² gb gha;r;ry; / njhlu;,izg;G - stepped end/ racking back
² nrq;fy; Jz;L -  brick bats
² ,uhzp Kbg;G -  queen closer
² Mq;fpyf; fl;L -  english bond
² gpnskpRf;fl;L -  flemish bond
² ePbirf;fy; fl;L -  stretcher bond
² jiyf;fy; fl;L -  header bond
² ftpT -  lap
² J}f;F Fz;L/Fz;L E}y; -  plumb bob
² Nkrd; ePu;kl;lk; -  mason's level
² Nkrd; fuz;b -  mason's trowel
² kl;lg; gyif -  straight edge
² epWj;Jk; Kid -  stopped end

jutpUj;jp cs;sPLfs; :

 ntt;NtW nrq;fy; tiffspd; jw;$Wfs; (Samples)

 nrq;fw;fs;  E}y;

 Fz;L E}y; (J}f;Ff; Fz;L)  khdpf;Nfhs; (gauge rod)

 fspr; rhe;J  rhe;jfg;ig/ Nkrd; fuz;b

 kl;lg; gyif  msT ehlh

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 nrq;fnyhd;wpy; fhzg;gl Ntz;ba Fztpay;Gfisf; Fwpg;gpLjy;.

 nrq;fy;nyhd;wpd; msTfisf; Fwpg;gpLjy;

 nrq;fnyhd;wpd; ePsk;> mfyk; Mfpatw;Wf;fpilapyhd njhlu;igf; Fwpg;gpLjy;

 fl;ll ,izg;nghd;wpd; Kf;fpaj;Jtj;jpid tptupg;ghu;.

 nghJg; gad;ghl;by; cs;s nrq;fw;fl;L tiffisg; ngaupl;L mtw;wpd; ,ay;GfisAk;

gpuNahfq;fisAk; tptupj;jy;

 nrq;fw; fl;Lf;fspd; glq;fs; tiue;J fhl;Ljy;

 vspikahd fl;Lf;fSf;fhfr; nrq;fy; gug;Gjy;

 nrq;fy; kw;Wk; mupfy; fl;Lf;fspd; mD$yk;> gpujp$yq;fis tpgupj;jy;

Nkyjpf thrpg;gpw;fhf.

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 BINDRA G.S. (1980) Civil Draughtsmanship. 5thEdition.New Delhi:DhanpatRai& Sons

Publicaions

 MCKAY W.B. (1965) Building Construction Volume I, II and III. 5th Edition. London:

English Language Book Society and Longmans
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Nju;r;rp kl;lk; 4.3: fl;ll epUkhz NtiyfSf;fhff; nfhq;fpwPw;W gad;gLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgW : ² nfhq;fpwPw;fspy; mlq;fpAs;s $Wfspd; ,ay;Gfis tptupg;ghu;.

² nfhq;fpwPw;wpd; ,ay;Gfis tptupg;ghu;.

² ntt;NtW NjitfSf;fhfg; gad;gLk; nfhq;fpwPw;Wf;fyitapd;

tpfpjq;fis tpsf;Fthu;.

² tYT+l;lypd; (reinforcement) ,lg;gLj;Jjiy tpsf;fg;glk; %yk;

fhl;Lthu;.

² tYT+l;ly;fs; ,uz;il ,izf;Fk; tpjj;ij tpsf;fg;glq;fs; %yk;

fhl;Lthu;.

 ²  ntt;NtW fl;ll epUkhzq;fspy; Ve;jp (Stirups) ,Ljiy tptupg;ghu;

 ²  ntt;NtW NjitfSf;Fg; nghUj;jkhd nfhq;fpwPw;Wf; fyitfisf;

Fwpg;gpLthu;.

 ² Njitf;Nfw;g nghUj;jkhdthW NkYk; tYT+l;ba nfhq;fpwPw;Wg;

gFjpnahd;iw Mf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nfhq;fpwPw;W vd;gJ gpizg;Gg; nghUs;> (rpnke;J) jpuy;fis ePUld; cupa tpfpjj;jpw;F
fye;J jahupf;fg;gl;l xU nraw;ifg; ghiwahFk;. nfhq;fpwPw;W fz;Lgpbf;fg;gLtjw;F
Kd;du; gad;ghl;by; ,Ue;j fy;> mupkuk;> ,Uk;G Mfpatw;wpd; tiuaiwfisj;
jfu;j;J ve;jNthu; ,lj;jpYk;> ve;jnthU tbtj;jpYk; ,lj;jf;fjhf ,Ug;gjhy;> kpf
gpugy;akhd fl;llg;nghUshf ,J ,d;W fhzg;gLfpd;wJ. mikg;GfSf;fhfg;
gad;gLj;jg;gLk; ,aw;ifg; nghUs;fspd; ,ay;Gfis (typik> ePbj;Jiog;G> mstPLfs;
Nghd;wit) khw;WtJ fbdkhdjhapDk;$l ve;jnthU Njitf;fhfTk; nghUj;jkhdthW
ntt;NtW tifahd nfhq;fpwPw;W tiffisj; jahupj;Jf;nfhs;sj;jf;fjhf ,Ug;gjhy;
fl;Lkhzj;Jiwapy; mJ ghupa Gul;rpiar; nra;Js;sJ. vdpDk; nraw;ifahd xU
nghUshfpa nfhq;fpwPw;wpd; vy;yh ,ay;GfSk;> mjd; cw;gj;jpr; nra;KiwapNyNa
jq;fpAs;sikahy; nfhq;fpwPw;W jahupg;gjw;fhfg; gad;gLj;jg;gLk; nghUl;fs;.
mg;nghUl;fspd; msT> cw;gj;jp KiwAk; mjd; gad;ghLk; Mfpatw;iwr; rupahfj;
njupTnra;J nfhs;tJ gad;ghl;bd; Kf;fpaj;Jtk; kw;Wk; njhopy;El;g El;g Kiw
njhlu;ghf ,q;F fye;Jiuahlg;gLk;.

 nfhq;fpwPw;wpdhYk;> gpujpaPl;Lg; nghUl;fshd mupkuk;> fy;> cUf;F Nghd;wtw;whYk;

mikf;fg;gl;l vspikahd rpy mikg;Gf;fspd; glq;fis my;yJ khjpupfs; rpytw;iw

tFg;giwapy; fhl;rpg;gLj;jp> nfhq;fpwPw;Wg; ghtid %yk; fpilj;Js;s mD$yq;fisf;

fye;JiuahLq;fs;.

 nfhq;fpwPw;Wj; jahupg;gjw;Fj; Njitahd %yg;nghUs;fs; vit vd tpdTq;fs;.

(gpiz nghUs;> Ez; kzy;> rpWfw;fs;> ePNuw;wp Mfpatw;iwg; gad;gLj;Jtjd;

Nehf;fq;fisAk;> mtw;Wf;Fg; gad;gLj;jg;gLk; nghUs;fisAk; gw;wpf; fye;Jiuahb>

Nju;r;rp kl;lk; 4.1 ,y; fye;Jiuahba nghUl;fspd; ,ay;Gfis epidT$Uq;fs;)

 gpizg;Gg;nghUs;fs; - gutyhfg; gad;gLj;jg;gLtJ rPnke;J MFk;.

(mjd; ,ay;Gfs;> njhopy;fs;> ntt;NtW rPnke;J tiffs;)

 Ez; kzy;/jpus; - kzy; (kzy; rhu;e;j %yq;fs; mtw;wpd; ,ay;Gfs;.

Jzpf;iffspd; gUkDk; tbtKk; mtw;wpd; njhopw;ghL

gpujpaPl;Lg; nghUs;fis) jug;gLj;jy;

 ful;L kzy;/rpWfw;fs;-ghiwj;Jz;Lfs; ,ay;Gfs;> Jz;Lfspd; gUkDk; tbtKk;>

Jz;Lfspd; cr;rg; gUkDf;Fupa gpukhzq;fs;> nra;Ak;

njhopw;ghL> gpujpaPl;Lg; nghUs;fs;> jug;gLj;jy;.
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 ePNuw ;w p (Hydration) - ePu;> mjd; ,ay;Gfs; nra;Ak;; njhopw;ghL (ePNuw;wr; nra;Kiw)

 %yg; nghUs;fSf;F  ,ilapyhd tpfpjj;jpw;Nfw;g> nfhq;fpwPw;wpd; ,ay;Gfs;

NtWgLfpd;wikia tpsf;Fq;fs;.

 vspikahd nfhq;fpwPw;W mikg;Gf;fSf;fhfg; gad;gLj;jg;gLk; fyit tpfpjq;fis

tpsf;Fq;fs;.

 epiwg;gb tpfpjkhf;fy;> fdtsTg;gb tpfpjkhf;fy; Mfpatw;wpd; mD$yq;fs;

gpujp$yq;fisf; fye;JiuahLq;fs;.

 epakkhd mstPl;Lg; ngl;bfisg; / khdpg;ngl;b gad;gLj;Jtjd; mD$yq;fisf;

fye;JiuahLq;fs;.

 tpfpjf; fyitfSf;Fg; gjpyhf jug;gLj;jpa fyitfisg; gad;gLj;jypd;

Kf;fpaj;Jtj;ij tpsf;Fq;fs;.

 nfhq;fpwPw;W ,Ltjd; gbKiwfis tptupj;Jf; fye;Jiuahl topfhl;Lq;fs;.

(nghUs;fis njupT nra;jy;> msj;jy;> fyj;jy;> nfhz;L nry;yy; kw;Wk;> ,Ljy;>

,Wf;fkhf;Fjy;> gjg;gLj;Jjy;)

 nfhq;fpwPw;Wfspd; ePu;> rPnke;J tpfpjq;fspd; Kf;fpaj;Jtj;ij Fwpg;gpLq;fs;

 nfhq;fpwPw;Wfspd; juj;jpid Nkk;gLj;Jtjw;Fg; nghUl;fis njupT nra;jy;> fyit

nra;jy;> epiyg;gLj;Jjy;> gjg;gLj;Jjy; Nghd;w nraw;ghLfspy; gpd;gw;wg;gl Ntz;ba

nray;fis tpsf;fTk;.

 nfhq;fpwPw;Wfspd; Fztpay;igf; fl;Lg;gLj;Jtjw;fhf Ntiyj;jsj;jpy; nra;ag;gLk;

gupNrhjidfisf; fye;JiuahlTk;. (Nru;T tPo;r;rpg; gupNrhjid> ,wq;fw; Nrhjid

(slump test)> fsr; Nrhjid (cube test) Nghd;w.

 nfhq;fpwPw;W ,Wf;fkiltjw;Fg; gad;gLj;jg;gLk; khw;Wg; gjhu;j;j tiffisAk;

mtw;wpdhy; fpilf;Fk; gpuNahrdq;fisAk; njspTgLj;Jf.

 nfhq;fpwPw;W tiffis ,dq;fhZkhW khztu;fis topg;gLj;jTk;.

1. vspikahd (jdp) nfhq;fpwPw;W

2. tYT+l;ba nfhq;fpwPw;W

 neUf;fy; kw;Wk; ,Oitr; Rikfspd; nry;thf;fpw;F mika nfhq;fpwPw;wpd; elj;ijiaf;

fye;JiuahLq;fs;.

 tYT+l;ly; %yk; nfhq;fpwPw;W ,Oitr; rf;jp/typik toq;fg;gLfpd;wikf;fhd
fhuzq;fisf; Fwpg;gpLq;fs;.

 ,Oit tyaj;jpy; tYT+l;ly; ,Ltjd; Kf;fpaj;Jtj;ijf; fhl;Lq;fs;.

 tYT+l;lypy; fhzg;glNtz;ba ,ay;Gfisf; fye;JiuahLq;fs;

 tYT+l;ly; tiffspd; ,Oit tpir gw;wpf; ftdk; nrYj;jTk;.

 tYT+l;Ltjw;fhfg; gad;gLj;jg;gl;l fk;gp tiffis mwpKfk; nra;Aq;fs;.

1. cUis tbtf; fk;gp (nkd;dpUk;G)

2. euk;G cUf;Ff; fk;gp (Ribbed)
3. KWf;Ff; fk;gp (KWf;F cUf;F)

4. Ra jzpf;if gjdply;.

5. ntg;g nghwpKiw gjkhf;fy;

6. rJuf;fl;l tiy> tpupT tiy

 xt;nthU cWg;Gf;fhf tYT+l;liy ,lg;gLj;jy;gw;wpj; Njbawpa topg;gLj;Jq;fs;.

 nfhq;fpwPw;wpd; tYT+l;ly; ,uz;il ,izf;Fk;NghJ Nkw;ftpT (Lap) gw;wp

tpsf;Fq;fs;.

 vspikahd jhq;fpnahd;wpd;kPJ ,lg;gl;l nfhq;fpuPw;Wj; jl;nlhd;wpy; tYT+l;ly;

gpuNahfpf;fg;gLk; tpjk;gw;wpj; Njbawpa topg;gLj;Jq;fs;.

 ypd;ly; (Lintel)> ghT gb/ tpl;lf;fy; nfhq;fpwPw;Wj; J}Zf;F tYT+l;lYk; fk;gpj;jlg;gl;b

/ Ve;jp (stirrups) ,Lk;NghJ ftdQ; nrYj;jNtz;ba epiyikfisj; Njbawpa

khztiu topg;gLj;Jq;fs;.

 mt;thNw Kid nek;G (Cantilver) tYT+l;ly; ,lq;fs; njhlu;ghfTk; ftdj;ijr;
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nrYj;j topg;gLj;Jq;fs;.

 mtw;wpd; msTfs;> jahu;g;gLj;jy;> gug;Gjy; gw;wp (tupr;Rf; fk;gp> %Lfl;il (Cover
block)> fk;gp epWj;jpfs; -Shairs- cl;gl) tptupAq;fs;.

 Nrit Rikf;F vjpuhf tYitj; jhq;ff;$ba jifg;G nfhq;fpwPw;iw mwpKfk;

nra;f.

1. Kd; jifg;G tYT+l;ly; (Pre-stressed)
2. gpd; jifg;G tYT+l;ly; (Post-stressed)

 Nkw;Fwpg;gpl;l nfhq;fpwPw;W tifia ,Lk; ,lq;fs;> kw;Wk; mtw;wpd; mD$yq;fs;>

gpujp$yq;fisf; fye;JiuahLq;fs;.

 Xu; ,l thu;g;G nfhq;fpuPw;W> Kd;thu;g;G nfhq;fpwPw;W Mfpatw;Wf;F ,ilapyhd

NtWghLfisAk; mit ,lg;gLk; ,lq;fisAk; mtw;wpd; mD$yq;fs;>

gpujp$yq;fisf; fye;JiuahLq;fs;.

 nfhq;fpwPw;W khy; Ntiyapd; Kf;fpaj;Jtj;ijAk; khy; Ntiyf;Fg; gad;gLj;jg;gLk;

nghUs;> khy; Ntiyapy; ,Uf;f Ntz;ba ,ay;igAk; fye;JiuahLq;fs;.

 ghlrhiy tstpy; Njitg;gLk; ahNjDk; Xu; ,lj;jpy; gad;gLj;Jtjw;fhf

tYT+l;ba nfhq;fpwPw;Wj; jl;nlhd;wpidj; jpl;lkpl;Lj; jahupf;FkhW khztiu

topg;gLj;Jq;fs;.

 ,q;F nghUs;fisj; njupTnra;jy; fzpj;jy;> msj;jy;> tYT+l;Ljy;;> fyj;jy;>

,ly;> ,Wf;fkhf;Fjy; kw;Wk; gjg;gLj;Jjy; Mfpatw;iwf; ftdj;;jpw;nfhs;sr;

nraaq;fs;;.

gpujhd nrhw;fs; / vz;zf;fU:

² tYT+l;ly; -   reinforcement

² kzy; / jpus; -   aggregates
² mikg;G -   structures

² Kd; jifg;G nfhq;fpwPw;W -   pre-Stressed congreet

² gpd; jifg;G nfhq;fpwPw;W -   post-Stressed congreet

² neUf;Fjy; -   compaction

² ,Oit rf;jp -   tensil Strength

² neUf;fy; rf;jp -   compressive strength

² %Lif -   cover

² %L fl;il -   cover blocks

² ehu; tYT+l;ly; -  fiber reinforcement
² Ra jzpf;if gjdply; -  QST(Quenced and self tempered)
² ntg;g nghwpKiw gupfhuk;-  TMT (Thermo machanically treated)
² nkd;(kpUJthd) cUf;F -  mild steel
² euk;G cUf;Ff; fk;gp -  ribbed steel
² KWf;Ff; fk;gp -  tor steel
² Xupl thu;g;Gf; nfhq;fpwPw;W -  insitu concrete
² Kd;thu;g;G nfhq;fpwPw;W -  precast concrete
² gjg;gLj;jy; -  curing
² khy; Ntiy -  form work
² Kl;LNtiy/ngha;Ntiy -  false work
² fj;jup/nfha;T tYT+l;ly; -  shear reinforcement
² kbg;G /ftpT -  lap
² fyg;G gjhu;j;jk; -  admixtures
² fk;gpj; jlg;gw;wp/Ve;jp -  stirrups
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jutpUj;jp cs;sPLfs; :

 vspikahd nfhq;fpuPw;W mikg;Gf;fspd; glq;fs;> xspg;glq;fs;.

 %yg;nghUs; jw;$Wfs; (Sample)  tYT+l;ly; jw;$Wfs;

 tYT+l;ly; glq;fs;  tYT+l;ly;fs;

 tupr;Rf;fk;gp/fl;Lk; fk;gp  rhe;jfg;ig/Nkrd; fuz;b

 cNyhfk; mupAk; ths;  Rj;jpay;

 kzy; / jpus;  ePu;

 mupkuk;  $u;Kid Mzpfs;

 kz;ntl;b  jhr;rp / rl;b

 ifths;  msf;Fk; ehlh

 rPnke;J  nfhq;fpwPw;Wj; jpus;; (fy;)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 nfhq;fpuPw;Wf;fhfg; gad;gLj;jg;gLk; nghUs;fs; kw;Wk; mtw;wpy; fhzg;glNtz;ba

,ay;Gfis tpsf;Fjy;.

 tYT+l;lypd; Kf;fpaj;Jtj;ij tptupj;jy;.

 nfhq;fpwPw;W ,Lk; nra;Kiwia tptupj;jy;.

 vspikahd nfhq;fpuPw;W mikg;nghd;wpid (khy;) mikj;jy;.

 nfhq;fpwPw;Wf; fyit gw;wp mwpe;J nfhs;Sjy;

 tYT+l;lg;gl;l fk;gpia tisj;jy;> epiyg;gLj;jy;> ,izj;jy; Nghd;wtw;iw tptupj;jy;;

Nkyjpf thrpg;gpw;fhf.

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 GRUNDY J.T.(1998), Construction technology Volumes I, II and III.1st Edition. New Delhi:
Viva Books Private Limited.

 INSTITUTE FOR CONSTRUCTION TRAINING AND DEVELOPMENT, SRI LANKA (2004),
Specifications for Building Works – Volume I. 4th Edition. Colombo: Institute for Construction
Training and Development (ICTAD).

 NEVILLE A.M.(2014), Concrete Technology. 18th Edition. New Delhi: Dorling Kindersley
(India) Pvt.Ltd. licensees of Pearson Education in South Asia.

 MCKAY W.B. (1965), Building Construction Volume I, II and III. 5th Edition. London: English
Language Book Society and Longmans

 BARRY. R. (1999), The construction of buildings - volume 4 - 6th Edition. New Delhi,
Affiliated East-west press (pvt) Ltd.
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Nju;r;rp kl;lk; 4.4: fl;llnkhd;wpd; kPJ gpuNahfpf;fg;gLk; Rikfis EZfpaha;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : ² fl;llnkhd;wpd; $Wfs; kPJ gpuNahfpf;fg;gLk; Rikfisg;

gl;baw;gLj;Jthu;.

      ²  fl;llnkhd;wpd; rl;lf mikg;G kPJ gpuNahfpf;fg;gLk; Rikfis

tifg;-gLj;jpf; fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

fl;llnkhd;wpd; gFjpfshff; fl;llj;jpw;Fupa gFjpia ,uz;lhf gpupj;Jf; fhl;lyhk;.
mj;jpthuk;> Rtu;> J}z;> tis Nghd;w gFjpfSf;Fr; Rikf;F Nkyjpfkhf
Gwr;RikfisAk; jhq;fpf; nfhs;tNjhL ghTif> fhiu> fjT> ad;dy;>  Nghd;w
gFjpfspdhy; vjpu;ghu;f;fg;gLtJ mg;gFjp Rikiaj; jhq;ff;$baJ khj;jpukhFk;.
,jw;fpilapy; fl;llj;ij epUkhzpf;ifapYk;> epUkhzj;jpd;NghJk; fl;llq;fspd; gy;NtW
$Wfspd; mikg;G kPJ ftdj;jpy; nfhs;sNtz;Lk;. nray;gLj;Jk; Rikfs; vit?
mr;RikfSf;F jhq;ff;$bathW mikg;ig vk;Kiwapy; jahu;nra;aNtz;Lk; vd;w
tplak; fl;llnkhd;wpd; ghtidapYk; ePbj;j ciog;gpYk; Neubahfg; ghjpg;Gr; nrYj;Jk;
vdNt fl;llj;jpd; kPJ nray;gLj;Jfpd;w Rik njhlu;ghf ,q;F ftdk;
nrYj;jg;gLfpd;wJ.

 fl;llnkhd;wpd; gy;NtW gFjpfis tha;nkhop%yk; ngaupl khztu;fSf;Fr;

re;ju;g;gk; toq;fTk;. Gwj;jhf;fk; Vw;gLfpd;w> Vw;glhj Ntiyg;gFjpfshf mtw;iwg;

gpupj;Jf; nfhs;sTk;.

mj;jpthuk; ghTif

Rtu; fjTfs;

J}z; ad;dy;

tis fhiuaply;

tPl;Lj;jsk; epwr;rhak;

 Kjy; tupirapy; ,Uf;Fk; gFjp mjd; Rikf;F Nkyjpfkhfg; Gwr;RikfisAk;

jhq;fpapUg;gijAk; ,uz;lhk; tupirapy; cs;s gFjpfspy; jdJ Rik khj;jpuk;

jhq;fpapUg;gjw;F vjpu;ghu;f;fg;gLtijf; fhuzq; fhl;Lf. (Rik jhq;Fk;> Rik

jhq;fhj) mjw;Nfw;g gFjpfis NtWgLj;jp ,dq;fhZk; Kiwia tpsf;fTk;.

 mikg;GkPJ nraw;gLk; Gwr;Rikfs; gw;wp khztu;fspd; ftdj;ijr; nrYj;jTk;.

mt;tf; fl;ll gFjpfspd;kPJ jhq;Ffpd;w Rikia ,dq;fz;L nfhs;tjw;F cjTf.

mr;Rik tifg;gLj;Jfpd;w Kiwia tpsf;fTk;.

 kha; Rik (vg;nghOJk; ,Uf;ff;$ba Rik mt;tg; gFjpfspd; ,ay;ghd RikAila

gFjpf;fhf ,lg;gLfpd;wd.)

 capu;Rik (jw;fhypf mirAk; Rik - tPl;by; trpg;gtu;> tPl;Lj;jsghlk;> NtW

nghUl;fs;)

 Rw;whly; Rik ( tsp> kio> gdp> G+kpajpu;r;rp> nts;sg;ngUf;F> ntg;gr;Rik

Nghd;wit)

 NtW Rik (jP> JUg;gpbj;jy;> ntbg;G> Nkhl;lhu; thfdk; Nghd;wtw;wpd; mjpu;T)

 fl;llq;fspd; gFjpfs;kPJ Nkw;Fwpg;gpl;l Rik nraw;gLk; gy;NtW re;ju;g;gq;fis

Nfl;Lf; fye;JiuahlTk;. Rikfis Kd;dpWj;jp mt;tikg;Gf;fspy; Vw;glf;$ba

NtWghl;ilf; fye;JiuahlTk;.

 mr;RikfSf;Fg; nghUj;jkhd gFjpia epUkhzpf;fhikahy; cile;J tpoyhk;

vd;gjpy; ftdj;ijr; nrYj;jTk;.
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 ghlrhiyf; fl;llj;jpd; gFjpapd;kPJ nraw;gLk; Rikfis mtjhdpj;J>

mt;tr;Rikia NkYs;sthwhd tifg;gLj;jYf;F mikag; gl;banyhd;iwj;

jahupf;fr; nra;aTk;.

gpujhd nrhw;fs; / vz;zf;fU:
² mikg;G -  structures
² J}z; -  columns
² jsk; / jfL -  slab
² tis -  beams
² ghTif -  ceiling
² kha; Rik -  dead Load
² capu;r; Rik -  live Load
² Rw;whly; Rik -  environment Load
² mbj;jsk;/mj;jpthuk; -  foundation
² Rtu; -  wall
² tPl;Lj;jsk; -  floor
² fhiuaply; -  plastering
² epwg;G+r;rply; -  painting

jutpUj;jp cs;sPLfs; :

 gy;NtW Rikfs; nraw;gLfpd;w Kiwiaf; fhl;Lfpd;w tupg;glk;

 Rikfspd; nraw;ghLfspdhy; Vw;gLfpd;w cile;j> Nrjq;fisf; fhl;Lfpd;w tupg;glk;

 ghlrhiyf; fl;llq;fspd; kw;Wk; tPl;Lf; fl;llq;fspd; gFjpfs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 fl;llnkhd;wpy; Rik jhq;ff;$baJk;> Rik jhq;fhjJkhd gFjpia ntt;Ntwhf

,dq;fz;L nfhs;thu;.

 mikg;GkPJ jhf;fk; Vw;gLfpd;w Rikfisg; ngaupLthu;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 VARGHESE P.C. (2010) Building Construction. 1st Edition. New Delhi: PHI Learning

Private Limited.

 ROY CHUDLEY & ROGER GREENO, (2016), Building construction hand book - 11th

Edition - Routtedge, Oxon

gdpRw;whly; Rik (kio)

i, nr

Rw;whly; Rik (fhw;W)

kha; Rik

capu; Rik

kha; Rik

Rw;whly; Rik (fhw;W)
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Nju;r;rp kl;lk; 4.5 : vspa $iunahd;wpd; fl;likg;ig tptupg;ghu;.

ghlNtisfs; : 05

fw;ww; NgW :  $iunahd;wpd; gFjpfis> ngauplg;gl;l glq;fs; %yk; vLj;Jf;

fhl;Lthu;.

² gy;NtW Nta;nghUl;fspd; mD$yk;> gpujp$yq;fis xg;gPL

nra;thu;.

² mbg;gil mupku %l;L Kiwfisg; gad;gLj;jp kug;gFjpfis

xd;wpizg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

$iu> fl;llnkhd;wpd; ntsp kiwg;Gg; gFjpahFk;. mJ Rtu;kPJ fl;llj;jpd; cau;e;j
,lj;jpy; epUkhzpf;fg;gLk;. $iunahd;W ,Ltjdhy; fl;llj;jpw;F mjpfkhd gad;fs;
Vw;;gLfpd;wd. mitahtd> fhyepiyj; jhf;fj;jpypUe;J fl;llj;ijg; ghJfhj;jy;>
mikg;gpd; cWjpAk; jhq;Fjd;ikAk;> kioePiuntspNaw;Wjy;> ePbj;j ciog;G>
ntg;gj;ijf; flj;jy;. xypiaf; flj;jy;> jPg;ghJfhg;G> ntspr;;rk;> fhw;Nwhl;lk;> ftu;r;rp
Nghd;w gad;ghLfshFk;. fl;llnkhd;wpd; caukhd ,lj;jpy; $iu mike;jpUg;gjdhy;
guhkupj;jy;> jpUj;j Ntiyfs; nra;ahky; vjpu;ghu;f;Fk; gad;fisg; ngw;Wf;nfhs;sf;$ba
$iufis epUkhzpg;gJ mtrpak; vd;gjdhy; ,jw;fhfg; gad;gLj;jNtz;ba nghUs;>
$iu tif> $iuapd; gFjpfs;> tbtk; epUkhzpg;G Kiw Nghd;w tplaq;fs; njhlu;ghff;
ftdk; nrYj;jg;gLfpd;wJ.
 $iuapdhy; fl;llj;jpw;Ff; fpilf;Fk; gad;fisf; Nfl;lwpaTk;. mg;gad;fis

tpgupf;fTk;.

 $iuapd; rl;lk; $iuapd; kiwg;G vd;w ,U gpujhd gFjpfs; cs;sd vd

tpsf;fTk;. tupg;glk; / epow;glk; cz;ikahd nghUl;fspd;%yk; $iur;rl;lj;ij

mwpKfg;gLj;jTk;.

 Rtu; tiy> Kfl;L tiy> if kuk;> ryhif> ,iltis / vspNahl;b> %iyf;

ifkuk;> ePNuhbf;ifkuk; Valley Rafter Nghd;wdtw;iwg; gad;gLj;Jk; ,lk;> mtw;wpw;F

jhq;Fk; Rik> gad;gLj;jf;$ba kutif> FWf;Fntl;L> msT fye;Jiuahly;

%yk; cWjpg;gLj;jTk;.

 ghlrhiy> tPL my;yJ NtW fl;llq;fspy; $iuapd; gFjpfSf;Fg; gad;gLj;jg;gLk;

mupku tiffs; njhlu;ghfj; Njbawpe;Jnfhs;tjw;F  khztu;fis Ma;tpy;

<LgLj;jTk;.

 gy;NtW $iufspd; tbtq;fisg; ngaupl;L tupg;glk;> epow;glk; %yk; mwpKfQ;

nra;f. (jl;ilahd $iu> rha;T/rupe;j $iu (xw;iwf; $iu> ,ul;il rha;Tf;
$iu) kQ;Rf; $iu> ,izf; $iu> rtb/,Oitf; $iu)

 $iu kiwg;gpw;Fg; gad;gLj;Jk; XL tiffs;> jfL tiffspd; rhjf ghjfq;fisAk;

xt;nthU nghUl;fSf;Fk; gad;gLj;jNtz;ba $iu rha;T tbtj;ijAk; tptupf;fTk;.

fhf;Fk; gyif> ePu; gPyp> fPo; Foha; (Down Pipe) gad;gLj;Jk; ,lk; mtw;wpd;

gad;ghLfs; gw;wpf; fye;JiuahlTk;. vspa $iuapd; tupg;glnkhd;iw tiue;J

gFjpfisg; ngaupl khztu;fis <LgLj;jTk;.

 gy;NtW $iu tiffis tupg;glq;fs;> rQ;rpif> gj;jpupif> Gj;jfk;> ,izaj;jsk;

%yk; ngw;Wf;nfhz;L vy;gnkhd;iwj; jahupf;fr; nra;aTk;. nfhz;Ltuf;$ba gy;NtW

tupg;glq;fis ,dq;fhz;gjw;Fk; ngaupLtjw;Fk; cjtTk;.

 $iuapd; ,ilntsp (span) mjpfupf;Fk;NghJ ifkuq;fSf;fpilapy; cjtpahf

,iltis / vspNahl;b mikf;f Ntz;Lk; vd;gij tpsf;fTk;. ,iltisia

epWj;Jtjw;fhf Rtu;kPJ tisAk; cijfhYk; gad;gLj;Jk; Kiwia mtjhdpg;gjd;

%yk; cWjpg;gLj;jpf; nfhs;tjw;Fj; Njitahd #oiy Vw;gLj;jpf; nfhLf;fTk;.
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 ,ilntspf;F Vw;g ,iltis rpytw;iw mikg;gjw;F Ntz;b Vw;gLk; re;ju;g;gq;fspy;

tisAk;> cijfhYk; ,Ltjw;F mD$ykw;wjdhy; mjw;Fg; gjpyhf nkd;ikahd

gFjpfspdhy; jahupf;fg;gl;l Kf;Nfhz mikg;Gf;nfhz;l rl;lq;fis ,l

KbAnkd;gij tpsf;fp mJ gw;wp Ma;nthd;wpy; <LgLj;jTk;.

 ifkuq;fSf;F (rafter) cjtpahf ,t;thW mikf;fg;gLk; ,izg;ig tYr;rl;lg;gly;

(roof truss) vdg;gLfpd;wJ.
 $iufspd; tYr;rl;lg;gly; epUkhzpg;gpw;fhf Kf;Nfhz tbit gad;gLj;Jtjhy;

$iuapd; kPJ nrYj;Jk; ,Otpir rf;jp> nehWf;Fk; rf;jpahy; Vw;glf;$ba Rikfis

jhf;Fg; gpbj;Jf;nfhs;tjw;F KbAk; vd;gij tpsf;fTk;.

 $iuf; fl;Lf;fhf tYr;rl;lg;gly; kuk;> cUf;Fr; rl;lk;> tl;lf;Foha;> tl;lf;fk;gp

Nghd;w nghUl;fs; gad;gLj;j KbAk; vd;gij tpsf;fTk;. $iuapd; gFjpfSf;fhf

gad;gLj;Jk; ku tiffisg; gw;wp Ma;tpy; <LgLj;jTk;.

 xt;nthU nghUisAk; gad;gLj;Jk;NghJ gFjpfis ,izf;Fk; (%l;L) Kiwiar;

RUf;fkhff; Fwpg;gpLf. (ku %l;L> jiwf;Fk; Kiw> mr;rhzp gad;ghL> fha;r;rp

xl;Lk; Kiw) vspa $iufspy; $iuf;fl;L rpytw;wpd; tupg;glq;fisf; fhl;bj;

jahupf;Fk; Kiwia tptupf;fTk;.

 mr;re;ju;g;gq;fspy; gad;gLj;Jk; fUtpfs; cgfuzq;fs; gw;wpa Ma;tpy; <LgLj;jTk;.

 kug; gFjpfis ePl;Ltjw;fhfg; gad;gLj;Jk; miukb %l;ilAk; ryhiffis

,izg;gjw;Fg; gad;gLj;Jk; %l;L xd;iwAk; jahu; nra;tjw;Fr; re;ju;g;gk; toq;fTk;.

Kf;Nfhz mikg;G

 Ntiyj; jsnkhd;iwg; ghu;itapLtjd;%yk; Nkw;$wpa tplaq;fis cWjpnra;tjw;F

re;ju;g;gk; toq;fTk;.

gpujhd nrhw;fs; / vz;zf;fU:
 ,ilntsp/jhq;fpfpilJ}uk;/ghTePsk; - span
 $iu tif - types of roofs
 $iuf; fl;L / tYr;rl;lg;gly; - trusses
 $iu kiwg;G - roof cover
 $iu rl;lfk; - roof frame
 fPo; Foha; - down pipe
 ku%l;L - timber joints
 jiwjy; - rivets
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 RiuAk; mr;rhzpAk; - nuts & bolts

 fha;r;rp xl;Ljy; - welding
 $iur; rha;T - roof slope
 ,iltis/vspNahb - purlin
 $iur; rha;T - roof slope

jutpUj;jp cs;sPLfs; :

 gy;NtW $iu tifiaf; fhl;Lk; tupg;glk; / epow;glk;
 $iug; gFjpfspd; epajpfs;

 $iuf;fl;Lf;fspd; tupg;glk;

 ,izaj;js trjpfs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 $iuapd; gpujhd gFjpfisg; ngaupLjy;

 $iuapd; kiwg;Gg; nghUl;fisg; ngaupl;L mt;tt; kiwg;Gg; nghUl;fSf;Fg;

gad;gLj;Jk; $iu tbtj;ijf; Fwpg;gpLjy;

 $iufspd; tYr;rl;lg;gly; gad;ghl;ilf; Fwpg;gpLjy;

 $iu tYr;rl;lg;gly; epUkhzpg;gpw;fhfg; gad;gLj;Jk; nghUl;fisg; ngaupLjy;

 gy;NtW $iu tYr;rl;lk; tiffisAk; mit gad;gLj;Jk; ,lj;ijAk; fhl;Ljy;;

 gy;NtW $iu kiwg;Gg; nghUl;fspd; mD$yk;> gpujp$yq;fisf; Fwpg;gpLjy;

 $iu Ntiyf;fhf gy;NtW nghUl;fisg; gad;gLj;Jk; NghJ mg;gFjpfis

,izf;Fk; Kiwiaf; Fwpg;gpLjy;

 kioePu; tbfhy; mikg;gpd; Kf;fpaj;Jtj;ijAk; mjw;Fupa gad;ghl;ilAk; tpgupj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 BARRY R. (1999) The Construction of Buildings – Volume 1. 6th Edition. New Delhi: Affili-
ated East-West Press (Pvt) Ltd.

 INSTITUTE FOR CONSTRUCTION TRAINING AND DEVELOPMENT, SRI LANKA (2004)
Specifications for Building Works – Volume I. 4th Edition. Colombo: Institute for
Construction Training and Development (ICTAD).

 MCKAY W.B. (2013) Building Construction Volume I, II and III. 5th Edition. London:

English Language Book Society and Longmans

 Roy Chudley & Roger Greeno (2016), Building Construction Hand Book. 11th Edition,

Routledge, Oxon
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Nju;r;rp kl;lk; 4.6:  fl;llq;fSf;fhd mj;jpthu tiffis EZfpaha;thu;.

ghlNtisfs; : 04

fw;ww;NgW : ² mj;jpthunkhd;wpd; gFjpfisf; Fwpg;gpl;L mtw;wpd; mtrpaj;ij

tpsf;Fthu;.

      ²  mj;jpthu tiffisAk; mtw;wpd; rpwg;gk;rq;fisAk; tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

fl;llq;fspd; Rik mJ jhq;fpapUf;Fk; epyg;gFjp kPJ gjpAk; mikg;G mbj;jskhFk;.

mj;jpthuj;ijj; jhq;Fk; epyj;jpd; kz;> ghiw my;yJ rpy Ntis epyf;fPo; ghiwj;

jl;Lfs; mjd; mbg;gFjpahf ,Uf;fyhk;. fl;llj;jpd; epyj;jpy; cs;Ns ,be;J

tpOtijj; jtpu;g;gjw;Fk; fhw;wpdhy; fl;llj;jpw;Fg; ghjpg;ig Vw;gLtijj; jtpu;g;gjw;Fk;

mbj;jsj;jpdhy; vjpu;ghu;f;fg;gLk; gad;ghlhFk;. mjdhy; fl;llj;jpd; midj;Jr;

RikAk; (kha; Rik> capu; Rik vd) epyj;jpd;kPJ gjpag;gLk; NghJ jpuk;gy; my;yJ

cile;J Nghtjw;Fl;glhky; kz; nghopjy; (tPq;Fjy;.) RUq;Fjy; (tpupjy;> xLq;Fjy;)

ePu; ciwy; kz; rupT Nghd;w Gtpapy; cz;lhFk; khw;wq;fspdhy; fl;llj;jpd;; jhq;F

jd;ikia> ghJfhj;Jf;nfhs;tJk; mj;jpthuj;jpdhy; vjpu;ghu;f;fg;gLfpd;wJ. fl;llj;jpd;

,aw;ifj; jd;ik (tif> tprhyk;> Rik) kw;Wk; kz;zpd; jd;ik vd;gtw;iwf;

fUj;jpw;nfhz;L gy;NtW nghUl;fisg; gad;gLj;jp mj;jpthuk; epUkhzpf;fg;gLfpd;wJ.

 fl;llj;jpd; mj;jpthuk;> miktplk; gw;wp khztu;fsplk; Nfl;fTk;. nghJthf epy

kl;lj;jpd;fPo; fl;llj;jpd; gFjp mj;jpthukhf fUj KbAnkd;gij tpsf;fTk;.

 mj;jpthuj;jpdhy; vjpu;ghu;f;fg;gLfpd;w gad;fs; gw;wp ftdj;ijr; nrYj;jTk;.

1. xt ;nthU ,lj ;j pYk ; ikar ; Rik Vw ;gLtijj ; jLj ;jy ; (Rik

gfpu;e;jspf;fg;gLfpd;wjd; %yk;)

2. Nky; mikg;gpw;Fg; nghUj;jkhd kl;l Nkw;gug;igg; ngw;Wf; nfhLj;jy;.

3. fPo; kz;gil kPJ jhq;Ffpd;w Rik kz;zpw;Fj; jhf;Fg;gpbf;FkhW gfpu;e;jspj;jy;.

(fiyj;jy;)

4. kz;zpy; rkkw;w gbTfs; Nrkpj;jpUg;gjdhy; fl;llk; rha;tij  my;yJ

GuStijj; jLj;jy;.

5. fl;llj;jpd; ghjk; (pad) epykl;lj;jpw;Ff; fPo; nfhz;L nry;tjd;%yk; jhq;Fjd;ik

mjpfupj;jy;.

 vspa tupg;glk;%yk; mj;jpthuj;jpd; gFjpfis ,dq;fz;L nfhs;tjw;Fr; re;ju;g;gk;

toq;fTk;.

1. mj;jpthuj;jpd; fhz; / fplq;F
2. %L nfhq;fpwPw;Wg; gil (jdp nfhq;fpwPw;W fk;gpaw;w) (screed concrete)
3. mj;jpthuj;jpd; Nkw;js msT (mjd; mfyk;> jbg;G (fdk;) jPu;khdpf;Fk;

fhuzpfs;)

4. mbgPlr; Rtu; / Rtu;j;jsKfk; (Plinth Wall)
5. mj;jpthuf;fplq;if gpd; epug;Gjy; (Back fill)
6. ePu; Gfh tup/<uTWj;jp D.P.C
7. tPl;Lj;jsk; epug;Gjy; / ty;yfzp (hard corefilling)

fPo; mikg;G

 

 

mj;jpthuk;

mbgPlr; Rtu;

Nky; mikg;G
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8. <uk; Gfh nkd;glyk; / D.P.M. (Damp proof membrene,) ( jpiu / nkd; rt;T)
 Mokw;w kw;Wk; Mokhd mj;jpthuj;jpw;Fk; ,ilNaAs;s NtWghl;il tpgupf;f.

 mjpfkhfg; gad;gLj;Jk; mj;jpthu Kiwahtd. vy;yhr; Rtu;fSf;Fk; fPo;gf;fkhf

mikf;Fk; NtWglhj jskhFk;. mj;jsk; fy;> nrq;fy;> nfhq;fpwPw;Wf;fspdhy;

epUkhzpf;f KbAnkd tpsf;fTk;.

 mj;jpthuj; jsj;jpd; mfyk;> jbg;G> Mok; jPu;khdpg;gjw;Fr; nry;thf;Fr; nrYj;Jk;

fhuzpfisf; fye;JiuahlTk;.

 fPy mj;jpthu tifAk; mit mikf;Fk; ,lq;fis tptupg;gjw;F khztu;fSf;F

cjtp nra;aTk;.

 vspa fPy/gl;b mj;jpthuk;  (Strip Foundation)
 xLq;fpa fPy/gl;b mj;jpthuk; (Narrow Strip Foundation)
 mfd;w fPy/gl;b mj;jpthuk; (Wide Strip Foundation)
 tYT+l;lg;gl;l fPy/gl;b mj;jpthuk; (R.C.C. Strip Foundation)

 njg;gk;> fPy mj;jpthuj;Jf;Fg; Gwk;ghf ghuKid kw;Wk; nkj;J mj;jpthuk;

gad;gLj;jg;gLk; re;ju;g;gq;fs; njhlu;ghd tupg;glq;fs;> epow;glq;fs;> fhnzhsp

%ykhf mwpe;Jnfhs;sr; nra;f.

 Ma;Tfs; %yk; nkj;J mj;jpthuk; (pad)> njg;gk; (Raft)> kw;wk; ghuKid (Pile)
mj;jpthu tiffis ,dq;fz;L mtw;wpd; tupg;glq;fis tiue;J gFjpfSf;Fg;

ngauplTk;> mj;jpthuq;fspd; mD$yq;fisf; Nfl;L mwptjw;F khztu;fis

<LgLj;jTk;.

,jw;fhff; fsg;gaznkhd;iw Vw;ghL nra;aKbAk;)

gpujhd nrhw;fs; / vz;zf;fU:
 mj;jpthu tif -  types of foundation
 mbgPlr; Rtu; -  plinth wall
 fl;llnkhd;wpd; jhq;Fjd;ik -  stability of a building
² %L nfhq;fpwPl;Lg; gil - screed concrete
² mj;jpthuj;jpd; fPyk; - foundation strip
² gpd; epug;Gjy; - back fill
² jsk; epug;Gjy; / ty;yfzp - hard core fill
² <uk; Gfh tup / <uTWj;jp - DPC (Damp Proof Course)
² <uk; Gfh nkd;glyk; - DPM (Damp Proof Membrane)
² xLq;fpa fPyk; - narrow strip
² mfd;w fPyk; - wide strip
² tYT+l;lg;gl;l nfhq;fpuPw;W fPyk; - R.C.C. strip
² nkj;J mj;jpthuk; - pad foundation
² Mokw;w mj;jpthuk; - shallow foundation
² Mokhd mj;jpthuk; - deep foundation
² njg;g mj;jpthuk; - raft foundation
² ghuKid / Kisf;Fw;wp mj;jpthuk; - pile foundation

² jpUg;gk;/tpyf;fy;/Nfhzy;/Nfhly; - deflection
² gf;fr; Rik - lateral Loads
² ePu; ciwjy; - freezing

² jhq;Fk; nfhs;ssT. - bearing capacity

² Gs;spr; Rik - point loads
² kz;nghopjy; / tPq;Fjy;. - soil swelling
² kz;RUq;Fjy; / xLq;Fjy;. - soil shrinking

² vspa fPyk; - plain strip
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jutpUj;jp cs;sPLfs; :

 mj;jpthuj;jpd; gFjp gy;NtW mj;jpthu tiffisf; fhl;Lk; tupg;glq;fs;

 mj;jpthuk; cile;jpUf;Fk; epiyiaf; fhl;Lk; tupg;glk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 mj;jpthuj;jpd; gad;ghl;il tpsf;Fthu;.

 mj;jpthuKk;> mjd;kPJ epy kl;lk; tiu cs;s gFjpfisg; ngaupLjy; kw;Wk;

mjd; gad;fisf; Fwpg;gpLthu;.

 gl;b/ nkj;J/ njg;gk;/ ghuKid (Kisf;Fw;wp) Nghd;w mj;jpthu tiffs; kw;Wk;

mit gad;gLj;jg;gLk;; re;ju;g;gq;fis tptupg;ghu;.

Nkyjpf thrpg;gpw;fhf

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 BARRY R. (1999) The Construction of Buildings – Volume 1. 6th Edition. New Delhi: Affili-
ated East-West Press (Pvt) Ltd.

 INSTITUTE FOR CONSTRUCTION TRAINING AND DEVELOPMENT, SRI LANKA (2004)
Specifications for Building Works – Volume I. 4th Edition. Colombo: Institute for
Construction Training and Development (ICTAD).

 VARGHESE P.C. (2010) Building Construction. 1st Edition. New Delhi: PHI Learning

Private Limited.



Mrpupau; topfhl;bjuk; - 12

54 ve;jputpay; njhopDl;gtpay;

Nju;r;rp kl;lk;  4.7:fl;llq;fSf;fhd fjT> ad;dy; kw;Wk; mtw;wpd; rl;lfq;fs; (frame)
gw;wp EZfpaha;thu;.

ghlNtisfs; : 04

fw;ww; NgW :  fjT> ad;dy;fs; mikg;gjd; mtrpaj;ijAk; msTfisAk; tpsf;Fthu;.

² fjT> ad;dy; kw;Wk; epiyg;gFjpfspd; ngauplg;gl;l glq;fis tiue;J

fhl;Lthu;.

² ntt;NtW fjT> ad;dy;> rpwF tiffspd; gFjpfSf;Fg; ngauplg;gl;l

glq;fis tiue;J fhl;Lthu;.

² ntt;NtW fl;llq;fspd; fjT> ad;dy;fisg; nghUj;Jtjw;fhfg;

gad;gLj;jpAs;s Jizf;$Wfisg; gl;baw;gLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

fl;llj;Jf;Ff; fjTfs;> ad;dy;fs; %yk; gad;fs; gy fhzg;gLfpd;wd. thdpiyf;
fhuzpfspUe;J ghJfhg;G> fs;tu; njhy;iyfspypUe;J ghJfhg;G> xspA+l;lKk;
fhw;Nwhl;lKk; fpilj;jy;> ntg;gj;jpypUe;J ghJfhg;Gf; fpilj;jy;> jPapypUe;J ghJfhg;Gf;
fpilj;jy;> mofpa Njhw;wk;> ePbj;j ciog;G Nghd;wit mt;thwhd rpy gad;fshFk;.
fjT ad;dy;fs; mikg;gjw;fhf> mupkuk; kw;Wk;> cUf;F> mYkpdpak; Nghd;w
cNyhfq;fSk; gad;gLj;jg;gLk;. fjT> ad;dy;fspd; msTk; miktplKk;> mtw;wpd;
%yk; ngw vjpu;ghu;f;Fk; gad;fSf;Fg; nghUe;jf; $bathwhf ,Uj;jy; Ntz;Lk;.
 fl;llq;fspy; mikf;fg;gLk; fjTfs; ad;dy;fspd; gad;fs; gw;wp khztuplk;

tpdTq;fs;.

 vjpu;ghu;f;fg;gLk; gad;fisg; ngWtJnjhlu;ghff; fjTfs; / ad;dy;fs; mikf;fg;gLk;

,lq;fs;> mtw;wpd; msT vd;gd gq;fspg;Gr; nra;Ak; vd;gij vLj;Jf;fhl;Lq;fs;.

 fjtpd; / ad;dy; rl;lq;fspd; ehd;F gf;fq;fisAk; Fwpg;gjw;fhfg; gad;gLj;jg;gLk;;
ngau;fisf; Fwpg;gpLq;fs;.

(jiy> fk;gk; / epiyr;rl;lk;> Eiothapy; / thrw;gb> ad;dy; rl;lk;(gb)
 fjT / ad;dy; gpujhdkhd ,uz;L gFjpfisf;nfhz;lJ vd;gij vLj;Jf;fhl;Lq;fs;.

(epiy> %LgFjp / %LgFjpfs; (rl;lfk;)

 epiyahdJ> fjTr; rl;lfk; vd;W Fwpg;gpLtJld;; fjtpd; / ad;dypd; %LgFjpfspYk;

xU rl;lfk; cz;L vd;gijAk; vLj;Jf;$Wq;fs;.

 epiy gad;gLj;jg;gLtJ fjit / ad;diyr; RtUld; ,izg;gjw;fhf vd;Wk;

%LgFjpapd; rl;lfk; %L gFjpf;F cWjpNru;g;gjw;fhfg; gad;gLj;jg;gLfpwJ

vd;gijAk; khztu;fSld; fye;Jiuahb cWjpg;gLj;Jq;fs;.

 fjT epiynahd;wpd; gFjpfisg; ngaupl;L mg;gFjpfspd; ,ay;GfisAk; mtw;wpd;

gad;fisAk; tpsf;fTk;. (jiy> tpl;lf;fy; / ghTgb> J}z;/rl;lk;. eLr;rl;lk; /
ikar;rl;lk;> jl;L> fhJ> td;gpb> cUz;ilr; nrUfp (Roll Plug)> eq;$ur; RiuMzp>

ce;Jfy;> rl;lk;> tpspk;Gg;gl;b / rpwfply;> Kis Mzp)

 mupku fjT  / ad;dy; epiyfSf;fhf nghsp%l;L gad;gLj;jp jiyepiy kw;Wk;>

eLr;rl;lk; ,izf;fg;gl;Ls;sikia cWjpg;gLj;jpf;nfhs;sr; re;ju;g;gkspAq;fs;.

mjw;fhfg; gad;gLj;jg;gLk; %l;bid mwpKfg;gLj;Jf.

 fjT %LgFjpfisAk; ad;dy; %LgFjpfisAk;> rl;lj;JlNdh rl;lfkpd;wpNah

mikf;f KbAk; vd;gij vLj;Jf;fhl;Lq;fs;. nghJthd gad;ghl;by; fhzg;gLk;>

fjT tiffs;> ad;dy; tiffisj; Njbaha;T %yk; ,dq;fz;L> mtw;wpd; glk;

tiue;J Kd;itg;Gr; nra;tNjhL khztu;f;Fk; re;ju;g;gkspAq;fs;. (fjk;igf; fjT,
tpspk;Gg;gl;bf; fjT , rpwfply;> rl;l fjk;igf; fjT> ghj;jpf;fjT, milRg;

gyiff;fjT> fz;zhbAldhd ghj;jpf;fjT)

 ad ;dy ; %LgFj pfs ; mikg ; gjw ;fhfTk ; Nkw ;Fw pg ; g pl ; l Kiwfs ;

gad;gLj;jg;gl;lNghjpYk;>  ngUk;ghYk; ad;dy;fs; mikf;Fk;nghOJ %LgFjp

rl;lfj;jpw;Ff; fz;zhb gad;gLj;jg;gLk; vd;gij khztuJ mDgtq;fspd; Clhf
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cWjpg;gLj;Jq;fs;.

 ad;dy; kw;Wk; fjT epiyfisAk;> mtw;wpd; %LgFjpfisAk; moFgLj;Jtjw;fhf

rpj;jpuTUthf;Fjy;> tpjhd jthspg;G Nghd;wit gad;gLj;jg;gLk; vd;gijAk;

fye;Jiuahb cWjpg;gLj;Jq;fs;.

 fjT / ad;dy; njhlu;ghfg; gad;gLj;jg;gLk; gpujhd Jizg; ghfq;fis mwpKfk;

nra;f. gpizay; Gupahzp> mr;rhzp> fjT tisak;> gdhTk; nfhOf;fpAk;> fjTg;

G+l;L> fjTg; gpb)

gpujhd nrhw;fs; / vz;zf;fU:

² fjTfSk; ad;dy;fSk; -  doors & windows

² nghsp %l;L -  mortice & Tenon joint

² tpjhdj;jthspg;G / kjiyf;if -  architraves

² mr;Rg;ngl;b/ khy; / thu;glQ; nra;jy; -  mouldings

² epiyg;gb / fPop / mbg;gb -  sill
² fhy; / fk;ig -  jamb
² thrw;gb / Eiothapy; -  threshould
² jiy -  head
² rl;lk; -  frame
² milRg;gyif / ghj;jp / gdy; -  panel
² jl;Lg;gb / Xuf;Fil -  rebate
² ,Wf;fpg;gl;b / td;gpb / gpbapizg;G -  hold past
² milRg;gyiff; fjT / ghj;jpf; fjT -  panel door
² fz;zhb milRg; gyif fjT -  glazed panel door
² cNuhy; nrUfp / cUz;il nrUfp -  rawl plug
² GupahzpAk; RiuAk; -  bolt & nuts
² ce;Jf;fy; -  spur stone
² Kisahzp -  dowels
² tpspk;Gg; gl;bf; fjT/ FWf;fizg;gyif -  ledge Battened door
² Mjiy FWf;Fg;gl;bf; fjT -  ledged  braced & buttened door
² rl;lf FWf;fiz fjk;igf; fjT -  frammed ledge & braced door
² nghUj;Jjy; -  filting
² gpizay; tif -  hings
² Gupahzp -  bolts
² fjT tisak; -  door ring
² nfhOf;fpAk; gdh MzpAk; -  hasp & staple
² fjTg; G+l;L -  door Locks
² Fz;Lf; nfhOf;fpfs;/nfhOf;fpAk; fz;Zk; -  hook & eye
² fjTg;gpb -  door Handles

jutpUj;jp cs;sPLfs; :

 fjT kw;Wk; ad;dy;fspd; glq;fs; / xspg;glq;fs;

 fjT / ad;dy; epiy kw;Wk; %LgFjp tiffspd; / glq;fs; / xspg;glq;fs; /
khjpupfs;.

 fl;llq;fspy; nghUj;jg;gl;bUf;Fk; fjT> ad;dy;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 fjTfs; / ad;dy;fs; %yk; fpilf;Fk; gad;fisf; Fwpg;gpLthu;.

 fjT / ad;dy; / epiynahd;wpd; gFjpfisf; Fwpg;gpLthu;.

 gy;NtW fjTfs; / ad;dy; rpwFfisg; ngaupLthu;.
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 fjTfs; / ad;dy;fspd; gFjpfis xUq;FNru;f;Fk; tpjj;ij tptupg;ghu;.

 fjTfs; / ad;dy;fSf;Fg; gad;gLj;Jk; nghUj;Jf;fis ,dq;fhz;ghu;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 BARRY R. (1999) The Construction of Buildings – Volume 2. 6th Edition. New Delhi: Affili-
ated East-West Press (Pvt) Ltd.

 INSTITUTE FOR CONSTRUCTION TRAINING AND DEVELOPMENT, SRI LANKA (2004)
Specifications for Building Works – Volume I. 4th Edition. Colombo: Institute for
Construction Training and Development (ICTAD).

 MCKAY W.B. (1965) Building Construction Volume I, II and III. 5th Edition. London:
English Language Book Society and Longmans
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Nju;r;rp kl;lk; 4.8:  fl;ll Kbg;G Kiwfis (Finishing) tptupg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :   ² Rtu; Kbg;Gr; nrad;Kiwia tptupg;ghu;.

²  tPl;Lj;jsk; Kbg;Gr; nrad;Kiwia tptupg;ghu;.

²  mup kuk;> cNyhfk;> fl;LNtiy (masonry) Nkw;gug;GfSf;Fg;

nghUj;jkhd mbg;gilg; Nghu;itg; G+r;R tiffs; kw;Wk; Kbg;Gg;

Nghu;itg; G+r;R tiffis ml;ltizg;gLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

fl;llq;fspd; Rtu;fs;> jiu> ghT Mfpatw;Wf;fhfg; gad;gLj;jg;gLk;; Kbg;Gf;fs;
ntt;NtW tifahdit. mtw;Wf;fhfg; gad;gLj;jg;gLk; nghUs;fSk; KiwfSk;
ntt;NtWgl;lit. me;je;j ,lj;Jf;Fg; nghUj;jkhdthW Kbg;G Kiwfisg;
gad;gLj;JtJ kpf Kf;fpakhdJ. Kbg;Gf;fspd; gad;fs; Kbg;Gf;fhfg; gad;gLj;jg;gLk;
nghUs;fs;> ifahsg;gLk; Kiwfs; Nghd;wit gw;wpa mwpT+l;lk; ngWtJ Kf;fpakhdJ.
 fl;llnkhd;wpd; Kbg;G ,lg;gLk; ,lq;fs; Fwpj;J khztuplk; tpdTq;fs; (Rtu;fs;>

jiu> ghT / cl;$iu)

 Kbg;Gr; nra;tjhy; vjpu;ghu;f;fg;gLk; gad;fs; gw;wpf; fye;JiuahLq;fs;.

(Nkw;gug;gpd; ghJfhg;G> Rj;jpfupg;gJ ,yFthjy;> Nkw;gug;gpd; ftu;r;rpia mjpfupj;jy;>

Nkw;gug;gpy; fhzg;gLk; gOJfis kiwj;jy;) Nghd;w gad;fisf; fye;Jiuahly;

%yk; ntspf;nfhzUq;fs;.

 Kbg;G Kiwfis <u Kbg;G Kiwfs;> cyu; Kbg;G Kiwfs; vd tifg;gLj;jyhk;

vd;gij cjhuzq;fSld; vLj;Jf;fhl;Lq;fs;.

 Kbg;nghd;wpidj; njupT nra;Ak;NghJ ftdQ; nrYj;jNtz;ba gpujhd tplaq;fs;

njhlu;ghff; ftdpf;fr; nra;Aq;fs;.

 mbg;gFjpapd; (base) jd;ik
 miwapd; gad;ghL

 ntspg;Gw Nkw;gug;G/cl;Gw Nkw;gug;G

 vjpu;ghu;f;fg;gLk; nrsfupa epiy (xypf;fhtyp / ntg;gf;fhtyp> ntg;gj;ijj;
jLj;jy;> tOf;fhjpUj;jy;)

 guhkupg;G (Rj;jpfupg;gJk; gOJghu;;g;gJk; ,yFthjy;)

 fpuak;

 Njitahd Njhw;wk;

 ghJfhg;G (jPapypUe;J ghJfhg;G> <ug; ghJfhg;G

 jdpg;gl;l tpUg;G

jput epiyapy; gad;gLj;jg;gLk; gpiz

nghUs ;fs ;  ,Wf ;fkiltjhy ;

cWjpngWk; Kbg;Gf;fs;

cjhuzk; : fhiu G+Rjy;

rPnke;Jg;gil ,ly;

j put gpiz nghUs ;fisad;w p >

cyu ;thdtw ;iwg ; gad ;gLj ;j pr ;

nra;ag;gLk; Kbg;Gf;fs;

cjhuzk; : mupku milR

rPnke;Jg;gil ,ly; jiu

XL/ RtNuhL
Rtu;g;gyif

gpshj;jpf;Fj; jfL

gpshj;jpf;F mluply;

<u Kbg;G cyu; Kbg;G
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 tPl;Lj;jiu Kbg;G

1. ,lthu;g;G Kbg;Gfs; : Ntiyj;jsj;jpy; nra;ag;gLk; Kbg;G. (<u Kbg;G)

- rPnke;J gug;Gjy;> kRj;jpf;F mRNghy;w;W (Mas-
tic Asphalt)> fpuNdhj;jpf;F (Granolithic)

2. jahupf;fg;gl;l Kbg;Gfs; : gpuj;jpNafkhf jahupf;fg;gl;l jfL(Sheets)
tiffs;> kw;Wk; gjp XL tiffs; (nrukpf;F>

nkhrhapf;F> khgps;> gP.tP.rp)

3. mupku Kbg;Gf;fs; : ,aw;ifahd mupkuk; gug;Gjy;> mupkuf;fPyq;fs;

gug;Gjy; (Preguet Flooring) jahupf;fg;gl;l

mupkuj;jl;Lf;fs; gug;Gjy;

 Rtu; Kbg;Gf;fs;

1. fhiuaply; : Rz;zhk;G> rPnke;J> kzy; my;yJ rPnke;J> kzy;

(ntt;NtW fyit tpfpjq;fs;> fhiuapd; jbg;G>

ful;L Kbg;G> xg;gkhd Kbg;G)

2. jiuNahL(Tile) gug;Gjy; : jiuNahL tiffs; (nrukpf;F> fsp> ryitf;fy;

(khgps;)> rPnke;J> n`nrapf; Nghd;wit) mbg;gFjp>

%l;Lf;fs; mikj;jy;.

3. mupkuKbg;G (Timber Panelling): mupku tiffs;> mfyKk; jbg;Gk;> fPor;rl;lfk;>

%l;L tiffs;.

4. cw;gj;jp nra;ag;gl;l mupkuk; gpshj;jpf;F / $l;Lj; jfL gjpj;jy;
: jfLtif> epakkhd mstPLfs;> fPo;r;rl;lfk;>

,izf;Fk; Kiwfs; (xl;Ljy; / Mzp nfhz;L

,Wf;Fjy;)

 Neu;j;jpahf;fspd; El;g Kiwfs; gw;wpa mDgtj;ijg; ngw;Wf; nfhs;tjw;fhd

re;ju;g;gj;ij toq;fTk;.

 ghT Kbg;Gf;fs;

1. ghT/ rPypq;F / tpjhdk; tiffisj; njupT nra;Ak;NghJ ftdj;jpw;nfhs;s
Ntz;ba tplaq;fs;: jiuapd; jd;ik> Njhw;wk;> ePbj;Jiog;G>

FbapUg;Nghupd; ghJfhg;G> Nritfs; / cgfuzq;fs; jhgpj;jy;>

jPg;ghJfhg;G> fpuak;> fl;llq;fspd; jd;ik> xspj;njwpg;G / xsp
cwpQ;ry;> xypf;fhtyp

2. ghT tiffs;: rl;lfg; ghTif (Framed ceiling)> ifku Nky;ghTif (Over Rafter
Ceiling) > ifku fPo; ghTif (Under Rafter ceiling)> njhq;ftplg;gl;l
ghTif (suspended ceiling)

 Kbg;Gf;fhf epwg;G+r;Rg; G+Rjy; njhlu;ghf tptupf;fr; re;ju;g;gkspAq;fs;. fl;Lkhd

Njitfspd;NghJ %d;W tifahd Nkw;gug;Gf;fspd; kPJ G+r;Rg; G+rg;gLk;.

1. fhiu / rPnke;J Nkw;gug;G
2. mupku Nkw;gug;G

3. cNyhf Nkw;gug;G (nguR> ngury;yhj)

 G+r;R tiffs;> (water based, oil based) epwg;G+r;rpd; $Wfs;> mtw;wpd; ,ay;Gfs;>

Nkw;gug;igj; jahu;gLj;Jjy;> epug;gpg; G+r;Rfs;> fPo;g;G+r;Rfs;> Kbg;Gg; G+r;Rfs;

njhlu;ghd fye;Jiuahliy Nkw;nfhs;f.

G+r;Rg;G+Rk; Kiwfs;- J}upifapdhy; G+Rjy;> cUisapdhy; G+Rjy;> rptpWjy;

(Spraying)
 Ma;Tfspd;%yk; Kbg;G Kiwfs; njhlu;ghfj; Njbaha;e;J fw;f topg;gLj;Jq;fs;.

gpujhd nrhw;fs; / vz;zf;fU:

² Neu;j;jpahf;fy;/Kbg;G - finishing

² <u Neu;j;jpahf;fy; - wet finishes

² cyu; Neu;j;jpahf;fy; - dry finishes
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² tPl;Lj;js Neu;j;jpahf;fy; - floor finishes

² Rtu; Neu;j;jpahf;fy; - fall finishes

² ghTif Neu;j;jpahf;fy; - ceiling finishes

² rptpwy; - spraying

² kuf; fPyq;fisg; guj;;Jjy; - timber penneling
² rl;lg;ghTif - framed ceiling
² ifku fPo; ghTif - under rafter ceiling
² ifku Nky; ghTif - over rafter ceiling
² njhq;Fk; ghTif - suspended ceiling
² fl;LNtiy - masonry
² jfL - sheet
² jiu XL -  floor tile

jutpUj;jp cs;sPLfs; :

 ntt;NtW Kbg;Gf;fSf;fhfg; gad;gLj;jg;gLk; nghUs;fspd; khjpupfs; (Sample)

 Rtu;> jiu> kw;Wk; ghTif Kbg;Gr; nraiy mtjhdpf;fr; re;ju;g;gk; toq;fTk;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Kbg;Gfspd; gad;fis tptupg;ghu;.

 Kbg;nghd;wpidj; njupT nra;Ak;NghJk; gad;gLj;jypd; NghJk; ftdj;jpw;nfhs;s

Ntz;ba tplaq;fis tpsf;Fthu;.

 <u Kbg;Gf;fisAk; cyu; Kbg;Gf;fisAk; ,dq;fhz;ghu;.

 Rtu;> jiu> ghT Mfpatw;Wf;Fg; nghUj;jkhd Kbg;Gf;fisg; ngaupLthu;.

 kuk;> cNyhfk;> jsXL> Nkw;wsq;fSf;Fg; gad;gLj;jg;gLk; G+r;Rtiffisg; ngaupLf.

Nkyjpf thrpg;gpw;fhf.

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 BARRY R. (1999) The Construction of Buildings – Volume 1. 6th Edition. New Delhi: Affili-
ated East-West Press (Pvt) Ltd.
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Nju;r;rp kl;lk; 4.9: fl;ll epUkhzj;jpy; gq;fspg;Gr; nra;Ak; rl;lG+u;tkhd epge;jidfis

tpsf;Fthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  fl;ll epUkhzk; njhlu;ghd xOq;F tpjpfspd; mtrpaj;ij tpsf;Fthu;.

² fl;ll epUkhz xOq;Ftpjpfs; njhlu;ghd epWtdq;fisg; ngaupLthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

fl;llnkhd;W mjpy; tho;NthupdJk; maytu;fspdJk; kw;Wk; Rw;whly; ghJfhg;igAk;
MNuhf;fpaj;ijAk; cWjpg;gLj;JtNj fl;llk; epUkhzk; njhlu;ghd rl;ljpl;lq;fs;>
xOq;Ftpjpfs; %yk; nra;ag;gLtjhFk;. fl;llk; gad;gLj;jg;gLtJ trpg;gplkhfTk;>
tzpf eltbf ;if my;yJ ifj ;njho py ; Njitfs; Nghd ;wtw ;w pw ;Fg ;
gad;gLj;jg;gLfpd;wd. ve;je; Njitf;fhfg; gad;gLj;jg;gl;l NghjpYk;> mJ cWjpahd
mikg;GilajhfTk; Rfhjhuj;Jf;Fg; ghjpg;gw;wjhfTk;; gad;kpf;fjhfTk; epUkhzk;
miktJ mtrpakhFk;. ,d;Nwy; mJ cly; uPjpahfTk; csuPjpahfTk; nghUj;jkw;w
xU fl;llkhfNt mikAk;. vdNt rfy epUkhzpg;Gg; gzpiaAk; fl;llepUkhz
xOq;F tpjpfSf;F mikthfNt nra;ag;gLjy; Ntz;Lk;. mjw;fhff; Fwpj;j cs;@uhl;rp
epWtdj;jpd; mDkjpiag; ngw;Wf;nfhs;sYk; xOq;FtpjpfSf;F mikthdjhf jpl;lk;
jahupf;fg;glTk; Ntz;Lk;.

 fl;llepUkhz xOq;F tpjpfs; gpujhdkhf nry;thf;Fr; nrYj;Jk; mk;rq;fisj;

njspTgLj;Jf. mt;tpjpKiwfSf;F mikthfr; nraw;gLtjhy; ngwj;jf;f

mD$ykhd epiyikfs; Fwpj;J khztUld; fye;JiuahLq;fs;.

 mikg;gpd; cWjpepiy  jPg;ghJfhg;G

 thdpiyf; fhuzpfspypUe;J ghJfhg;G  xyp / ntg;g fhtyp
 ghJfhg;ghd gbf;fl;Lf;fs;> rha;thd topfs;> ghJfhg;G Ntyp

 tYrf;jp tpidj;jpwd;

 Fwpj;j fl;ll xOq;F tpjpfspd; 1986.03.10 Mk;; jpfjp ,yq;if rdehaf Nrhryprf;

Fbaurpd; mjptpNrl tu;j;jkhdp mwptpj;jypd;> efu mgptpUj;jp mjpfhurig tpNrl

xOq;Ffs; kw;Wk; nfhOk;G khefu rigf; fl;llf; fl;lis rl;lg;gpujpfis

khztu;f;Ff; fhl;rpg;gLj;jp mjd;%yk; vjpu;ghu;f;fg;gLk; Fwpf;Nfhs;fs; njhlu;ghff;

fye;JiuahLq;fs;.

 fl;Lkhdf; NfhLfs;> fhw;Nwhl;lk;> xspA+l;lk;> miwfspd; ePsk; / mfyk; / cauk;>

ePu; tpepNahfk;> tbfhyikg;G> fl;llr; Nritfs; Nghd;wit njhlu;ghf

eilKiwapYs;s xOq;Ftpjpfisf; fye;JiuahLq;fs;.

 Fwpj;j rl;lg; gpukhzq;fspd; rl;lG+u;tj; Njitfisg; G+u;j;jp nra;tjw;fhd (tu;j;jkhdp

mwptpj;jiy guprPypj;J) rl;lG+u;t epiyikfs; (mstPLfs;) njhlu;ghd Njbaha;tpy;

<LgLj;Jq;fs;. (fl;ll epUkhzf;NfhLfs;> fhw;Nwhl;lk;> xspA+l;lk;> miwfspd;

mstPLfs;> jpwe;j ntspj;jiu tpfpjk;> jifikr; rhd;wpjo;> fl;llr; Nritfs;>

tbfhyikg;Gj; njhFjp

 khbf;fl;llq;fs; njhlu;ghd gpd;tUk; tplaq;fs; ntspf;nfhzug;gLk; tifapy;

Ma;nthd;wpy; <LgLj;Jq;fs;.

 gbf;fl;L tupir njhlu;ghd rl;lG+u;tj; juTfs;
 gpuNjrj;Jf;Fupa fl;llepUkhz rl;ljpl;lq;fspd; gpujp xd;iw mtjhdpj;Jg; ghlrhiy

fl;llk; xd;wpw;F ve;jstpw;F fl;ll epUkhz tpjpKiwfSf;F mikthdJ vdj;

Njbawpa khztu;fis <LgLj;jTk;.

 Nkw;$wpa rl;ljpl;lq;fisAk; epajpfisAk; nray;gLj;Jfpd;w epWtdq;fSk; mjDld;

njhlu;ghd mtw;wpd; gzpfisAk; fye;JiuahLf. (UDA, CMC, PS, UC, MC RDA,
PRDA, CEA)
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U D A - Urban Development Authority
C M C - Colombo Muncipal Council
P S - Pradeshiya Sabha
U C - Urban Council
M C - Muncipal Council
R D A - Road Development Authority
P R D A - Provincial Road Development Authority
C E A - Central Environmental Authority

gpujhd nrhw;fs; / vz;zf;fU:
² fl;ll xOq;F tpjpfs; -  building regulations
² rl;luPjpahd epiyikfs; -  legislation conditions
² tu;j;jkhdp mwptpj;jy;fs; -  gazette notifications
² fl;ll NfhL -  building line
² jpwe;j ntsp -  open space
² tPl;L jiu tpfpjk; -  floor area ratio
² jifik rhd;wpjo; -  certificate of confirmation
² #oy; fhuzpfspypUe;J ghJfhg;G - protection from environmental factors
² xyp $ ntg;g fhtyp -  sound / heat Insulations
² tY tpisjpwd; -  energy efficiency
² gb -  stairs
² xspr; rha;T -  light plane
² fhw;Nwhl;lk; -  ventilation
² xsp -  light
² ePu; toq;fy; -  water supply
² tbfhy; -  drainage
² fl;ll Nritfs; -  building services
² jPg;ghJfhg;G -  fire safety

jutpUj;jp cs;sPLfs; :

 Fwpj;j fl;ll epUkhz xOq;Ftpjpfs; (tu;j;jkhdp mwptpj;jy;) gpujpfs;

 gpuNjr cs;@uhl;rp mikg;gpy; gad;ghl;by; cs;s fl;llepUkhz tpz;zg;gg;gbtg;

gpujpfs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 fl;ll xOq;Ftpjpfspd; Kf;fpaj;Jtj;ij tpsf;Fjy;.

 xOq;FtpjpfSf;F mikthf epUkhzpg;Gf;fis Nkw;nfhs;tjdhy; fpilf;ff;$ba

ed;ikfSk;> khw;wkhfr; nra;tjdhy; epfof;$ba ghjpg;Gf;fisf; Fwpg;gpLjy;.

 ,Uf;fpd;w fl;llq;fs; vt;tsT J}uk; fl;ll xOq;F tpjpfSf;F mikthAs;sJ

vd;gijf; Nfl;lwpjy;

 fl;ll xOq;Ftpjpfis tpjpf;fpd;w kw;Wk; mtw;iw eilKiwg;gLj;jg;gLfpd;w

epWtdq;fs; kw;Wk; mtw;wpd; epUthfj;jpw;F cl;gl;l gpuNjrj;ijAk; tpgupg;ghu;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 GOVERNMENT GAZZETTE NO 1597/8 OF THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI
LANKA (17 APRIL 2009) Building Regulations. Colombo: Government press.

 URBAN DEVELOPMENT AUTHORITY (2008)The City of Colombo Development Plan 2008
[On line] Available from: http/www/buildsrilanka.com/cdp/TOC. [Accessed: 02
February 2017]

 URBAN DEVELOPMENT AUTHORITY (2008) Planning & Building Regulations [On line]
Available from: http/www/gic.gov.lk/gic/index [Accessed 02 February 2017]
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Nju;r;rpkl;lk; 4.10: fl;ll epUkhz Ntiyj;jsnkhd;wpy; gad;gLk; ,ae;jpNuhgfuzq;fs;

 gw;wp tprhuiz nra;thu;.

ghlNtisfs; : 02

fw;ww; NgW :  fl;ll epUkhz Ntiyj; jsnkhd;wpy; NtiyfSf;fhfg; gad;gLj;Jk;

cgfuzq;fslq;fpa xU gl;bay; jahupg;ghu;.
² fl;ll epUkhzj;Jiwapy; gad;gLk; ,ae;jpNuhgfuzq;fs; nra;ag;gLk;

Ntiyfslq;fpa xU gl;bay; jahupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

kdpj ciog;ghy; kl;Lk; epUkhzpg;G Ntiy nra;ag;gLtJ rpukj;Jf;FupaJk; fhyk;
flj;Jk; nranyd;gjdhy; mjw;fhf ,ae;jpug; nghwpfis gad;gLj;JtJ jw;NghJ
gpugy;akhf cs;sJ. Njitahd NtiyfSf;fhfg; nghUj;jkhd tiffspy; nghUj;jkhd
msTfspy; ,ae;jpuk; my;yJ cgfuzq;fisj; njupT nra;ahtpbd; mNefkhd
gpujp$yq;fs; Vw;glf; $Lk; vdpd; mt; cgfuzq;fis ,dq;fhz;gjw;Fk;> gad;gLj;Jk;
Ntiyfis mwpe;J nfhs;tJ kw;Wk; nfhs;ssit (Capacity) mwpe;J nfhs;tJk;
Kf;fpakhFk;.
 kpd; ,ae;jpuq;fs; kw;Wk; vupnghUs; gad;ghl;bdhy; nraw;gLfpd;w ,ae;jpuk; vd

,ae;jpu tiffs; tifg;gLj;jg;gLfpd;wd vd tpsf;;fTk;

 epUkhzpg;G NtiyfSf;fhf ,ae;jpug; nghwpfisg; gad;gLj;Jk;; Ntiyfs; gw;wp

fye;Jiuahlypy; <LglTk;. (mfo;T Ntiy> ,Wf;fkilar;nra;jy; (mjpu;T+l;ly;)>

ghuk; ,Oj;jy;> jl;Ljy;> cau;j;jy;> fhtpf;nfhz;Lnry;yy;> gha;r;Rjy; (pumping)
ghuKid mkpo;j;jy;> nfhq;fpwPw;W Ntiy Nghd;wd)

 mt;tt;Ntiyf;fhfg; nghUj;jkhd ,ae;jpuq;fisAk; cgfuzq;fisAk; ngaupl;L

tptupf;Ff. tupg;glq;fs; / epow;glq;fs; Kd;itf;fTk;.

 mfo;T Ntiyf;fhf - Gy;Nlh]u;> Nflu;> ,af;fr;rty;> ,Oit (drag
line)> Njhz;b (excavator)> ngNfh ,ae;jpuk;

 mjpu;T+l;ly; Ntiyf;fhf - nkhq;fhd; (pommel)> Nuhyu; (,af;ftpirapay; /
mjpu;T) mjpu;T ,ae;jpuk;.

 fhtp nry;Yk; Ntiyf;fhf - nfhl;b (dumper), Ntiyj;js lk;gu;

 J}f;Fk; Ntiyf;fhf - fg;gp (Nrd;) rq;fpyp Gnshf;> ghuk;J}f;fp> Nghf;

ypg;l; ,ae;jpuk;> ltu; f;Nud; tower crone
 nfhq;fpwpw;W Ntiyf;fhf - fyitg; nghwp mjpu;T ,ae;jpuk;

 ,t; cgfuzq;fspd; tupg;glk; /  epow;glk; cs;slf;fp mtw;wpd; gad;fSk;>

nfhs;ssTfs;(Capacity) mlq;fpa vy;gnkhd;iwj; jahu;gLj;Jtjw;F khztu;fis

<LgLj;jTk;.

gpujhd nrhw;fs; vz;zf;fU

² mfo;T Ntiy -  excavation work
² fhT Ntiy -  havloge
² nfhz;L nry;yy; Ntiy -  transportation work
² cau;j;Jk; Ntiy -  lifting work
² nfhq;fpwPw;WNtiy -  concrete work
² epUkhzpg;G NtiyfSf;fhd ,ae;jpuq;fs; -  plant for construction work
² mjpu;T -  vibrators
² fg;gpfs;. -  pulleys
² rq;fpypf; fg;gp -  chain block
² ghuQ; rhk;gp -  cranes
² fyitg; nghwp -  mixers
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² nehUf;fy; Ntiy -  compaction work
² ,Oit ,ae;jpuk; -  drag line

² NfhGug; ghue; J}f;fp -  tower crane
² tOr; rty; -  power showel
² NrUthap -  dredger
² gbg;gLj;jp -  grader
² if cug;gLj;jp -  hand tamper

jutpUj;jp cs;sPLfs; :

 ,ae;jpug; nghwpKiwfspd; epow;glk; / tupg;glk;

 Ntiyj; jsj;jpd; ,ae;jpuq;fisg; gad;gLj;Jfpd;w tPbNahf; fhl;rp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Ntiyj;jsk; xd;wpy; ,ae;jpuhjpfs; %yk; nra;af;$ba Ntiyfisf; Fwpg;gpLthu;.

 gy;NtW Ntiyf;fhf gad;gLj;Jk; ,ae;jpu cgfuzq;fisg; ngaupLthu;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> nghwpapay; njhopDl;gtpay; III Mk; gFjp>
mbg;gil fl;bl njhopDl;gtpay;> tPl;L ePu; toq;fs; kw;Wk; tbfhyikg;G

 BARRY R. (1999) The Construction of Buildings – Volume 2. 6th Edition. New Delhi: Affili-
ated East-West Press (Pvt) Ltd.

 INSTITUTE FOR CONSTRUCTION TRAINING AND DEVELOPMENT, SRI LANKA (2004)
Specifications for Building Works – Volume I. 4th Edition. Colombo: Institute for
Construction Training and Development (ICTAD).

 MCKAY W.B. (1965) Building Construction Volume I, II and III. 5th Edition. London:
English Language Book Society and Longmans
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Nju;r;rp      5 ( nghwpfspDs; mlq;fpAs;s ,af;ftifisf; ifahSk; El;g Kiwfis

EZfpaha;thu;.

Nju;r;rp kl;lk; 5'1 ( ,af;f tifnahd;iwg; gpwpnjhU ,af;f tiff;F khw;Wk; nghwpKiwia

tprhupj;jwpthu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; (  mbg;gil ,af;f tiffis tptupg;ghu;.

² ,af;fg; gupkhw;Wg; nghwpfSs; ,Ltjw;fhd cjhuzq;fis

Kd;itg;ghu;.

² gy;NtW ,af;fg; gupkhw;wk; mlq;fpa nghwpfspy; ,af;fg;gupkhw;w

cj;jpfisf; fhl;Lfpd;w RUf;f tiuglj;ij tiuthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nraw;gLk; nghwpfspDs; fhzg;gLfpd;w ,aq;Ffpd;w gFjpfs; gy;NtW ,af;f tbtpy;
gad;gLj;jg;gLtijf; fhzyhk;. mt;thwhd ,af;f tbtq;fSf;fpilNa mbg;gil
,af;f tiffis ,dq;fz;L nfhs;tjw;Fk;> xt;nthU ,af;f tiffSf;F ,ilNa
fhzg;gLfpd;w gy;tifikikiag; Nghd;Nw> ,af;fg; gupkhw;wj;jpw;fhfg; gad;gLj;Jk;
nghwpKiwfs; njhlu;ghff; fw;gjw;F tha;g;ig Vw;gLj;jpf; nfhLg;gJk; ,q;F
vjpu;ghu;f;fg;gLfpd;wJ.

 gy;NtW ,af;f tiffs; (epfu; khw;W> Roy;> Neu;Nfhl;L> miyT ,af;fk;) cl;gl

(vspa nghwpfs; / cgfuzq;fs; / tpisahl;Lg; nghUl;fs;) Nghd;w) jutpUj;jp
cs;sPLfisg; gad;gLj;jp mjd; nghwpfspd; njhopw;ghl;bw;F> ,af;fg; gFjpfspd;

gq;fspg;ig tpdTfpd;w tpjj;jpy; nghUj;jkhd gpuNtrk; xd;Wld; ghlj;ij

Muk;gpf;fTk;.

 njupT nra;J nfhz;l ,af;f tiffis Vw;gLj;Jtjw;Fg; gq;fspg;Gr; nra;fpd;w

jutpUj;jp cs;sPLfspd;  ,aq;Ffpd;w gFjpfs; cs;slf;fg;gl;l gUkl;lhd glq;fis

tiue;J gFjpfisg; ngaupLtjw;F khztu;fis <LgLj;jTk;.

 fhyj;jpw;F xj;jjhf xt;nthU ,aq;Ffpd;w gFjpfspdJk; ,af;fj;ij tpgupg;gjw;Fk;

khztu;fis <LgLj;jTk;.

 mjd; cjtpAld; fPNo fhl;lg;gl;lthW ,af;f tiffSf;fhd cjhuzq;fis

Kd;itj;J mtw;iw NtWgLj;jpf; fhl;Lk; Mw;wiy ntspg;gLj;jpf; fhl;lTk;.

 ahjhapDk; xU mr;irr; Rw;wp xNu jpirapy; tl;lkhf ,aq;Fjy;- Roy; ,af;fk;

(Ratary Motion)

 Neu;Nfhl;by; ,aq;Fjy; - Neu;Nfhl;baf;fk; (Linear Motion)

  ,Ugf;fj;jpw;Fk; mirjy;

 ahjhapDk; ,U Gs;spfSf;fpilNa Neu;Nfhl;by; - epfu;khw;W ,af;fk; (Recip-
rocating motion)

 Gs;sp xd;iw ikakhff; nfhz;L - miyT ,af;fk; (Oscillation motion)

,U gf;fq;fSf;F (Oscillate) mirjy;

 Neu;Nfhl;L / Roy; ,af;fg; ghfq;fs; mlq;fpa njupTnra;J nfhz;l jutpUj;jp

cs;sPLfspd; ghfq;fs; mirfpd;w NghJ mtw;wpd; cs;slq;fp ,Uf;fpd;w mikitf;

fhyj;jpw;F xj;jjhf tiuGgLj;jpf; fhl;Lk; Mw;wiy ntspg;gLj;jpf; fhl;b> Vida

,af;fr; re;ju;g;gq;fs; rpytw;wpw;F khztu;fis <LgLj;jTk;.

 xU ,af;f tifnahd;iw gpwpnjhU ,af;f tifahf khw;Wfpd;w re;ju;g;gj;ij

,dq;fz;L nfhs;tjw;F topfhl;lTk;.

 ,af;fg; gupkhw;wj;jpw;fhfg; gad;gLj;jg;gl;Ls;s cgha Kiwfis ,dq;fz;L

mjd;%yk; ,af;fg; gupkhw;wj;ijr; nra;fpd;w Kiwia tpgupg;gjw;F khztu;fSf;Fr;
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re;ju;g;gk; toq;fTk;.

 ,af;fj;ijg; gupkhw;wk; nra;tjd; Njitiaf; fye;JiuahlTk;.

 ,af;f tbtk; xd;iw ,d;DNkhu; ,af;f tbtj;jpw;Fg; gupkhw;wk; nra;tjd; Njitiaf;

fye;JiuahLf.  khwf;$ba  gukhd(Parameter) ,ay;Gfisj; (Neu;Nfhl;L / Nfhz
Ntfk; / kPbwd; / kPbwd; rf;jp / KWf;Fj;jpwd; Nghd;w) Njbg; ghu;g;gjw;Fk;>

nghUj;jkhdthW mwpf;ifaplTk; eltbf;if vLf;fTk;.

 ,af;fg; gupkhw;wj;jpw;fhfg; gutyhfg; gad;gLj;Jfpd;w nghwpKiwfis (tOf;fp

Row;wpj; jz;L (Slider Crank - Shaft), ,af;f toq;fpr; rpy;Yk; / rPg;G (Cam) js;S
jz;Lk; Ve;jhdKk; rpWgw;rpy;Yk;> jpUfhzpg; Gup) NtWgLj;jp ,dq;fz;Lnfhs;s

topfhl;lTk;.

 xt;nthU nghwpKiwfspd; %yKk; Nkw;nfhs;sg;gLfpd;w ,af;fg; gupkhw;wq;fisr;

rupahf ,dq;fz;Lnfhs;s topfhl;lTk;.

 Roy; epfu;khw;W - tOf;fp Row;wpj; jz;Lg; nghwpKiw
,af;fk; ,af;fk;

 Roy; Neu;Nfhl;L - rpW gw;rpy;Yk; Ve;jhdKk;
,af;fk; ,af;fk;

 Roy; epfu;khw;W - Row;rp toq;fpr; rpy;Yg; (Cam) - nghwpKiw
,af;fk; ,af;fk;

 miyT Roy; - ijay; ,ae;jpuk;> tOf;fp Row;wpj; jz;L kw;Wk; kpjpg;gb
,af;fk; ,af;fk;

 Roy; Neu;Nfhl;L - jpUfhzpg;Gupg; nghwpKiw
,af;fk; ,af;fk;

 ,af;fg; gupkhw;wg; nghwpKiwfSf;F Vw;g> gy;NtW gad;ghLfs; / gpuNahfq;fis
gl;bay;gLj;Jtjw;F khztu;fis topg;gLj;jTk;.

 ,af;fg; gupkhw;w nghwp Kiwfs; mlq;fpa fPo;fhZk; nghwpfspy; cs;slf;fg;gl;Ls;s

,af;fg;gupkhw;w nghwpKiwfis tpgupg;gjw;F mtw;wpd; js tbtq;fis tiutjw;Fk;

xd;W Nru;g;gjw;Fk; khztu;fis <LgLj;jTk;.

 cl;jfd vd;[pd;

 cUthf;fw; nghwp (shaping machine)

 fha;r;rpabf;Fk; nghwp (forging machine)

 ifg;gk;gp (mgprPdpad; gk;gp)

 ,af;fg; gupkhw;wg; nghwpKiw xd;W cs;slq;Fk; tifapy; vspa njhopw;ghLila

nghUs; xd;iw Mf;Ftjw;Fj; jpl;lkpl;Lj; Njitahd %yg; nghUl;fisg; ngw;W

Mf;fk; nra;AkhW khztu;fis topg;gLj;jTk;.

(,jd;NghJ fopTg;nghUl;fisg; nghJthfg; gad;gLj;Jtjw;Fk;> tpisahl;Lg;

nghUs; Nghd;w vspa cgfuzk; xd;iw mikg;gjw;Fk; Njitahd topg;gLj;jiy

Nkw;nfhs;sTk;)

 khztu; Mf;fj;jpDs; cl;gLj;jg;gl;Ls;s ,af;fk; gw;wp tpgupg;gjw;F khztu;fSf;Fr;

re;ju;g;gk; toq;fTk;.

gpujhd nrhw;fs; / vz;zf;fU:

² epfu;khw;W/Kd;gpd; -  reciprocating

² ,af;fg; gupkhw;wk; -  motion conversion










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² fpau; rpy;Yfs; -  gear wheels

² mgPrpdpad; gk;gp -  Abyssinian pump/tube well

² cl;jfd vd;[pd; -  internal combustion engine

² fha;r;rpabf;Fk; nghwp -  forging machine

² cUthf;fw; nghwp -  shaping machine

jutpUj;jp cs;sPLfs; :

 xd;Wf;nfhd;W tpj;jpahrkhd ,af;f tiffisf; fhl;rpg;gLj;Jfpd;w rpy tpisahl;Lg;

nghUl;fs; my;yJ nghUj;jkhd rpy cw;gj;jpfs;

 gy;NtW ,af;f tiffs; fhzf;$ba kpjpg;ghy; ,aq;Fk; ijay; ,ae;jpuk; Nghd;w

nghwp xd;W my;yJ mjd; khjpup xd;W

 ml;ilahyhd nghjp / fhl;Nghl; ngl;b (mg;Gwg;gLj;Jk; ngl;b)

 fj;jupf;Nfhy; kw;Wk; milahskpLk; cgfuzk; (ngd;rpy; my;yJ Ngdh)

 ftuhak;> msTNfhy;> tiuGj;jhs; my;yJ nts;isj; jhs;> xl;Lk; gir

 cl;jfd vd;[pd; cUthf;fw; nghwp> fha;r;rpabf;Fk; nghwp> mgPrPdpad; gk;gp

(ifg;gk;gp) Nghd;wtw;wpd; tiuglk;> khjpup> tPbNahf; fhl;rp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 mbg;gil ,af;f tiffis ,dq;fz;L mtw;wpd; ,ay;Gfis mwpKfk; nra;jy;

 ,af;fg; gupkhw;wg; nghwpKiwfspd; gpuNahfq;fSf;fhd cjhuzq;fis Kd;itj;jy;

 ,af;fg; gupkhw;wg; nghwpKiwiar; rupahf tiue;J khjpup tiuglj;jpd; %yk;

fhl;rpg;gLj;Jjy;

 vspa Mf;fj;jpDs; ,af;fg; gupkhw;wg; nghwpKiwiag; gad;gLj;Jjy;

 ,af;fj;ijf; ifahSk; nghwpKiwfspd; gy;tifikia tpsf;Fjy;.

 ,af;fg; gupkhw;wpd; Njitf;Fg; nghUj;jkhd ,af;fg; gupkhw;wg; nghwpKiwia

Kd;itj;jy;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk;> Kjyhk; ghfk;>

Kjyhk; gjpg;G> ,yq;if
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Nju;r;rp kl;lk; 5'2 ( nghwpKiw tY CLflj;jiyAk;> cj;jpfisAk; tprhupj;jwpthu;.

ghlNtisfs; ( 10

fw;ww; NgWfs; (  nghwpKiw tY CLflj;jypd; Kf;fpaj;Jtj;ij cjhuzq;fSld;

tpsf;Fthu;.

² nghwpKiw tY CLflj;jy; cj;jpfspd; gy;tifikia tpsf;Fthu;

² nghw pKiw tY CLflj ;jy ; cj;j pfspd; gad;ghl ;ilg ;

gl;baw;gLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Kjd;ik ,af;fk; ,y;yhtpbd; tY toq;Fk; myifAk; tY gad;gLj;jg;gLk; myFk;
ntt;Ntwhff; fhzg;gLk; ,ae;jpuq;fspy; myFfSf;fpilapy; tYitg; gpuNahfpg;gJ
vd;gJ tY CLflj;jy; nraw;ghl;bw;fhfg; gy;NTW El;g Kiwfs; gad;gLj;jg;gLfpd;wd.
tY CLflj;jy; Kiwiaj; njupT nra;Ak; NghJ gy;NtW fhuzpfisf; ftdj;jpy;
nfhs;s Ntz;Lk;. mt;thNw tY CLflj;jy; El;g Kiwf;Fupa ,ay;Gfisf; ftdj;jpy;
nfhs;tJ Kf;fpakhdjhFk;. ,t;tyfpNy gy;NtW tY CLflj;jy; El;g Kiwfs;
mtw;wpd; ,ay;Gfis mwpe;J nfhs;tjw;F> mjw;Nfw;g nghUj;jkhd tY CLflj;jy;
El;gKiwnahd;iwj; njupT nra;J nfhs;tjw;Fj; Njitahd mbg;gil tplaq;fis
mwpe;J nfhs;tjw;Fr; re;ju;g;gk; fpilf;fpd;wJ.

 Kjd;ik ,af;fk; / tY tsq;fs; kw;Wk; tYg; gad;ghl;L El;g KiwfSf;fhf

cjhuzq;fisf; Fwpg;gpl;L ,ae;jpuq;fspd; tY CLflj;jypd; Kf;fpaj;Jtj;ij

ntspg;gLj;jpf; fhl;Ltjw;fhd fye;Jiuahlnyhd;iw Nkw;nfhs;f.

 nghwpKiw tY CLflj;jy; nraw;gLfpd;w re;ju;g;gj;Jf;fhd cjhuzj;;ij Kd;itj;J

mtw;wpd; rpwg;gpay;Gfs; gw;wp khztu;fsplk; fye;JiuahLf.

 khztu;fisg; nghUj;jkhdthW FOf;fshfg; gpupf;fTk;. xt;nthU FOtpw;Fk;

gy;NtW tY CLflj;Jk; El;g Kiwiaf; fhl;Lfpd;w tupg;glk; khjpupfs; %yk;

tY CLflj;Jk; El;g Kiwia mwpe;J nfhs;tjw;Fk; mtw;wpd; Jizg;ghfq;fisAk;

nraw;ghLfisAk; cWjp nra;Jnfhs;tjw;F topfhl;lTk;.

 tY CLflj;jy; El;g Kiwfshfg; gad;gLj;jg;gLfpd;w

 gl;br; / thu; nrYj;jprq;fpypr; nrYj;jp  jz;L/tlk;(Nfgy;) nrYj;jp

 gw;rpy;Y nrYj;jp Mfpa El;g Kiwfspd; gy;tifikiag; ngaupl;L mit

njhlu;ghff; fye;JiuahLf.

 jug;gl;Ls;s tY CLflj;jy; El;gKiwfs; gad;gLfpd;w re;ju;g;gq;fisg;

gl;baw;gLj;jr; nra;f.

 tY CLflj;jpypd; NghJ Vw;gLk; tY tpuaj;ijf; Fiwg;gjw;Fg; gad;gLj;jpAs;s

cj;jpfs; gw;wpf; fye;JiuahLf.

 jug;gl;Ls;s tY CLflj;jy; El;g Kiwiag; gad;gLj;JtjpYs;s mD$yk;>

gpujp$yq;fis xg;gPl;L uPjpapy; fye;JiuahLf.

 gw;rpy;Y nrYj;Jif Kiwapy; gad;gLj;jg;gLk; gy;NtW gw;rpy;Y tiffspd;

tupg;glq;fisAk; khjpupfs; %yk; mwpKfk; nra;f. (Kl;fpau; gw;rpy;Y>

RUspj;Jiznghwp> RUspAk; RUspr; rpy;Yk;> ve;jhdKk; rpW gw;rpy;Yk;)

 rpW gw;rpy;Yr; nrYj;jp> thu;r; nrYj;jp Kiwfspy; NghJ Row;rpj; jpiria khw;wpf;

nfhs;tjw;fhd Mw;wy; njhlu;ghff; Nfl;lwpf.

 jug;gl;Ls;s ,ae;jpuj;jpy; cs;s tY CLflj;Jk; El;g Kiwf;fhf khw;wPlhfg;

gad;gLj;jf;$ba NtW tY CLflj;jy; El;g Kiwia Kd;itg;gjw;F

khztu;fSf;F cjTf.

 fsg;gazk; xd;iw Nkw; nfhs;tjw;F khztu;fis <Lglr; nra;J fsg;gazj;jpd;
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NghJ ngw;Wf; nfhz;l jfty;fs; mlq;fpa ifNanlhd;iwj; jahupg;gjw;F topfhl;Lf.

(,jw;F mz;ikapYs;s Jk;G Miy> thfdk; gOJghu;f;Fk; ,lk;> ku Miy

Nghd;w ,lq;fisj; njupTnra;f. (Field visit)

gpujhd nrhw;fs; / vz;zf;fU:
 Kjd;ik ,af;fp -  prime mover

² tY toq;fy; -  power supply

² tYg;gad;ghL -  power user

² tY tpuak; -  energy loss

² thu; / gl;b nrYj;Jif -  belt drive

² rq;fpypr; nrYj;Jif -  chain drive

² jz;L $ tlk; nrYj;Jif -  shaft / cable drive

² gw;rpy;Yr; nrYj;Jif -  gear wheel drive

² FjpKd; (Neu;gw;fis cila) gw;rpy;Y -  spare (staight toothed) gear wheel

² RUspj;Jizg;nghwp -  helical gear wheels

² RUspr; rpy;Y$ nesp rpy;Y$ru;g;gr;rpy;Y -  worm & worm wheel

² ve;jhdKk; rpWgw;rpy;Yk; -  rack & penion

jutpUj;jp cs;sPLfs; :

 thu; / gl;b nrYj;Jif khjpupfs;

 rq;fpyp nrYj;Jif khjpupfs;

tlk; nrYj;Jif khjpupfs;

 gw; nrYj;Jif khjpupfs;

 nek;G rpy;Y nrYj;Jif khjpupfs;

thu;> gw;rpy;Y nrYj;Jif khjpupfs;

 RUspj; Jizg; nghwp khjpupfs;

RUspr; rpy;Y khjpupfs;

 xt;nthU nrYj;Jif Kiwfs; cs;slq;fpa ,ae;jpuq;fspd; tiuglk; / js
cUtk;

 xt;nthU nrYj;Jif KiwfisAk; fhl;Lfpd;w ,ae;jpu tPbNah fhl;rp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 nghwpKiw tY CLflj;jy; El;g Kiwfspd; Kf;fpaj;Jtj;ij cjhuzq;fSld;

tpsf;Ff.

 nghwpKiw tY CLflj;jy; El;g Kiwfspd; tpNrlkhditfisf; fhl;Lf /
gl;bay; gLj;Jf.

 jug;gl;Ls;s nghwpKiw tY CLflj;jy; El;gKiwfspd; gpuNahfq;fisg;

gl;baw;gLj;Jf.

 jug;gl;Ls;s Njitf;fhf tY CLflj;jy; El;g Kiwiaj; njupT nraf

 ngauplg;gl;l tY CLflj;Jk; Elg Kiwapd; js cUtg;glj;ij tiue;J

gFjpfSf;Fg; ngaupLf.
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Nju;r;rp kl;lk;5'3 ( gy;NtW fhuzpfisAk; gukhzq;fisAk; fUj;jpw; nfh;zL Ntiyf;Fg;

nghUj;jkhd tY CLflj;jy; Kiwnahd;iwj; njupT nra;thu;.

ghlNtisfs; ( 10

fw;ww; NgWfs; (  nghwpKiw tY CLflj;Jk; KiwfSf;fpilapy; njupTnra;ag;gl;l

tY CLflj;jy; Kiwapd; ,aYikia cWjp nra;tjw;fhd

fhuzj;ijf; $Wthu;.

² ,af;f gukhd khw;wq;fSf;fpilapy; njhlu;Gfis fhl;lf;$ba

ntspaPLfisg; gad;gLj;jp gpur;rpidfisj; jPu;g;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

tY CLflj;jy; El;gKiwiaj; njupT nra;Ak; NghJ tY CLflj;jy; El;g
Kiwfspy; fhzg;gLfpd;w mbg;gil ,ay;GfisAk; xt;nthU El;g Kiwfspd;
mD$yk; >gpujp$yq;fs; gw;wp mwpe;J nfhs;tJ Kf;fpakhFk;. mt;;thW tY CLflj;jy;
El;g gad;ghl;by; gy;NtW gukhzq;fSf;Fj; NjitahdthW NtWgLj;jpf; nfhs;tjw;F
,aYk; vd;gij tpsq;fpf; nfhs;tJ Kf;fpakhFk;. ,q;F ahNjDk; xU Njitf;fhf
tY CLflj;jpy; El;g Kiwiaj; njupT nra;J nfhs;Sk; NghJ ftdj;jpw;
nfhs;sNtz;ba fhuzpfis tpdTtjw;Fk; mjw;Nfw;g kpfg; nghUj;jkhd tY
CLflj;jy; Kiwia Kd;itg;gjw;Fk; Njitahd mbg;gil tpsf;fj;ijf; nfhLg;gJ
,q;F vjpu;ghu;f;fg;gLfpd;wJ.

 xt;nthU tif tY CLflj;jy; El;g Kiwapy; gad;gLk; kpjpf;Fk; ijay;

,ae;jpuk;> <UUsp> fpau; ngl;b> Nkhl;lhu;> irf;fps;> Ntfkhzp> nghwpKiwf;

fbfhuk;> xl;Lk; fUtpj; jz;Lk; kw;Wk; Ntw;Wikg;gLj;jp Nghd;w re;ju;g;gq;fis

Qhgfg;gLj;j xt;nthU re;ju;g;gj;jpYk; mt;tY CLflj;jy; El;gKiwia

gad;gLj;Jtjw;fhd fhuzj;ij tpdtpf; fye;Jiuahlypy; <LglTk;.

 Nkw;$wpa fye;Jiuahly; %yk; nghwpKiw tY CLflj;jypw;fhfg; nghUj;jkhd

tY CLflj;jy; El;g Kiwiaj; njupT nra;J nfhs;Sk; NghJ

 tY msT

 tY mbg;gil / Kjd;ik ,af;fk; kw;Wk; gad;ghl;Lf;F ,ilg;gl;l J}uk;

 tY CLflj;jypd; tpidjpwd;

 ,yFthfg; guhkupj;jy;

 nga;g;G> gag;G

 nga;g;G> gag;G Ntfk;

 KWf;Fj; jpwid khw;WtJk; my;yJ nghwpKiw eak;

 fpuak;

Nghd;w njhopy;El;gf; fhuzpfisf; ftdj;jpw; nfhs;s Ntz;Lk; vd vLj;Jf;

fhl;lTk;.

 tOfpr; nry;yYk; kw;Wk; cuha;T Nghd;w epiyikfs; tpidj;jpwDf;Fr; nry;thf;Fr;

nrYj;Jk; re;ju;g;gj;ij vLj;Jf; fhl;lTk;.

 rq;fpypr; nrYj;Jif gl;br; nrYj;Jif kw;Wk; gw; nrYj;Jif gad;ghl;by;

gy;NtW ,af;fg; gukhzq;fis NtWgLj;j KbAk; vd;gijf; fye;Jiuahlr;

nra;J

 Roy; Ntfj;ij khw;wf; $ba jd;ik

 KWf;Fj; jpwd; my;yJ nghwpKiw eak; NtWgLj;jf;$ba jd;ikiaf; fhl;Lk;

re;ju;g;gj;ij vLj;Jf; fhl;lTk;

 tFg;giwiag; nghUj;jkhf FOf;fshf;fp tY CLflj;Jk; El;g Kiwiaj; njupT
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nra;J nfhs;tjw;fhfj; njhopDl;gf; fhuzpfis xg;gPL nra;J jug;gl;Ls;s

tYCLflj;jy; tplaq;fSf;fhf xt;nthU tY CLflj;jy; El;g Kiwiaf;

gad;gLj;jf;$ba mD$yk; gpujp$yq;fis ml;ltizg;gLj;Jf.

 rq;fpypr; nrYj;Jif> gl;b (thu;) nrYj;Jif kw;Wk; gw;rpy;Y nrYj;Jiffspy;

nga;g;G kw;Wk; gag;G rpy;Yfspy; cupa gw;fspd; vz;zpf;if my;yJ fk;gpfspd;

Miufspd; tpfpjj;ijAk; Roy; Ntfj;jjpd; tpfpjj;Jf;Fk; ,ilapy; njhlu;Gfis

Vw;gLj;jp vspa gpur;rpidfisj; jPu;g;gjw;F toptFf;fTk;.

1 2

2 1

R W

R W


nga; g; Grpy; Y Miu ( ) gag; G rpy; Y Roy; Ntfk; ( )

ga; g; Grpy; Y Miu( ) gag; G rpy; Y Roy; Ntfk; ( ) 

 rpy;ypd; Miu kw;Wk; Roy; Ntfj;Jf;F ,ilapy; njhlu;gpidg; gad;gLj;jpj;

jug;gl;Ls;s Roy; Ntfj;ijg; ngw;;Wf; nfhs;sf;$ba gl;b nrYj;Jif khjpup

xd;iw epUkhzpg;gjw;fhf <LgLj;jTk;.

 rq;fpyp nrYj;Jif nga;g;G kw;Wk; gag;G gw;rpy;Yfspy; cs;s gw;fspd; vz;zpf;if

my;yJ gw;rpy;Y njhFjpapDs; cs;s gw;rpy;Yf;F Vw;g nrYj;Jk; kw;Wk; nrYj;Jif

/ nga;g;G kw;Wk; gag;G gw;rpy;Yfspy; Roy; Ntfj;Jf;F ,ilapy; njhlu;Gfis

Vw;gLj;Jtjw;F <Lgj;jTk;. mjw;Nfw;g>

1 2

2 1

N W

N W


nga; g; G gw; rpy; ypy; cs; s gw; fspd; vz;zpf; if ( ) gag; G gw; rpy; ypd; Roy; Ntfk; ( )

gag; G gw; rpy; ypy; cs; s gw; fspd; vz;zpf; if ( ) nga; g; G rpy;Y Roy; Ntfk; ( ) 

 gw;rpy;Yfisg; gad;gLj;jpg; nga;g;G kw;Wk; gag;Gj; jz;il xNu jpirf;F Row;rpiag;

ngw;Wf; nfhs;tjw;fhf ,ilapy; cs;s gw;rpy;nyhd;iw (Idle gear) Nfhk;G fpau;
gad;ghl;by; Kf;fpaj;Jtj;ij ,it fhz;gjw;F <LgLj;jTk;.

 juq;F gw; rpy;Y Kiw %yk; Roy; jpiria 300 ,y; jpUg;g KbAk; vd;gij

gad;gLj;jpa re;ju;g;gj;ijf; Nfl;lwptjw;F toptFf;fTk;.

(cjh: ,wg;gu; cw;gj;jpapd; NghJ nkd;jflhf;Ftjw;Fg; gad;gLj;Jk; ,ae;jpuk;

ifJisg; nghwp)

gpujhd nrhw;fs; / vz;zf;fU:
 gukhdq;fs; -  parameters

² FjpKs;/Kl;fpau; rpy;Y -  spur gear wheel

² juq;F fpau; -  bevel gear

² nrYj;jy; -  drive

² nrYj;jg;gLk; -  driven

² nga;g;G -  input

² gag;G -  output

jutpUj;jp cs;sPLfs; :

 gy;NtW tY CLflj;jy; Kiw cs;slf;fpa <UUsp kpjpf;Fk; ijay; ,ae;jpuk;

Nghd;w ,ae;jpuq;fs; rpy / tPbNahf; fhl;rp

 xd;Wld; xd;W ,izf;ff;$ba gw;rpy;Yj; njhFjp

gy;NtW tif gw;rpy;Yj; njhFjp

gl;b (thu;) nrYj;Jifia Mf;Ftjw;Fg; nghUj;jkhd nghUl;fSk; cgfuzq;fSk;

 gl;b (thu;) nrYj;Jif ,ae;jpuk; xd;wpy; Roy; jpiria kw;Wk; re;ju;g;gj;ijf;

fhl;lf;$ba tupg;glk;
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fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 tY CLflj;jy; Kiwiaj; njupT nra;Ak; NghJ ftdj;jpw; nfhs;s Ntz;ba

njhopDl;gf; fhuzpfisg; ngaupLf.

 tY CLflj;jy; tpidj;jpwDf;F nry;thf;Fr; nrYj;Jk; fhuzpfisg; ngaupLf.

mjw;F cjhuzq;fis Kd;itf;f.

 ,af;fg; gukhdq;fis NtWgLj;jf;$ba tY CLflj;jy; El;g Kiwfisf;

Fwpg;gply;.

 nga;g;G gag;G rpy;Y my;yJ gw;rpy;Yfspd; Miu my;yJ gw;fspd; vz;zpf;if

jug;gl;bUg;gpd; nga;g;G kw;Wk; gag;Gr; rpy;Yfspd; Roy; Ntfj;Jf;F ,ilapyhd

tpfpjj;ijf; fzpg;gply;.

 jug;gl;Ls;s Njitf;fhfg; nghUj;jkhd tY CLflj;jy; El;g Kiw xd;iwj;

njupT nra;J VJthd fhuzpfis Kd;itf;f.

 jug;gl;Ls;s Roy; Ntfj;ij khw;Wtjw;fhfg; nghUj;jkhd rpy;ypd; Miuf;fpilapy;

njhlu;gpid Vw;gLj;jp khjpup xd;iw cUthf;Ff.
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Nju;r;rp kl;lk;5'4 ( tY CLflj;Jtjw;fhfg; gad;gLj;Jk; tpNrl Kiwfisf; Nfl;lwpthu;.

ghlNtisfs; ( 08

fw;ww; NgWfs; (  nghwpKiw tY CLflj;Jk; Kiw kw;Wk; jput tY CLflj;Jk;

Kiwapw;fpilapy; mD$yk;> gpujp$yq;fis xg;gpLthu;.

² tY CLflj;Jk; njhFjpfspy; gad;gLj;Jk;; tpNrl Jizg;ghfq;fspd;

Njitfis tpsf;Fthu;.

² tY CLflj;Jk; njhFjpfspy; gad;gLj;Jk; tpNrl Jizg;ghfq;fspd;

gad;gLj;jiy tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

tY CLflj;jypy; gad;gLj;jg;gLfpd;w KiwfSs; jput tY CLflj;jy; Kiw
Kf;fpa ,lj;ij tfpf;fpd;wJ. nghwpKiw tY CLflj;jypy; NghJ fhzg;gLfpd;w
rpy gpur;rpidfisf; Fiwj;Jf; nfhs;tjw;Fj; jput tY CLflj;jy; Kiw
mike;Js;sd. mNj Nghd;W nghwpapay; tY CLflj;jypy; KiwapNy rpy Njitfis
epiwNtw;wpf; nfhs;tjw;F tpN~lkhd ghfq;fisg; gad;gLj;Jtjw;F Vw;gLk; jput
tY CLflj;jypd; mD$yk; gpujp$yk; kw;Wk; nghwpKiw tY CLflj;jypNy
gad;gLj;Jfpd;w tpNrl ghfq;fs; gw;wpa mbg;gil mwpitg; ngw;Wf; nfhs;tJ ,jpy;
vjpu;ghu;f;fg;gLfpwJ.

 ePupay; tY CLflj;jy; gad;gLj;Jk; re;ju;g;gj;ij vLj;Jf;fhl;Ltjw;Fg; nghUj;jkhd

gpuNtrk; xd;iwg; ngw;W mtw;wpd; gpuNahfq;fis tpsf;Ff.

 jput tY CLflj;jypy; tope;J nry;yf;$ba jput Clfk; gad;gLj;jg;gLfpd;wnjdTk;

mjw;fhf cau; mKf;fj;Jf;F cl;gLj;j Ntz;Lk; vdTk; vLj;Jf;fhl;b mjw;fhf

jput mKf;fj;jpd; Kf;fpaj;Jtj;ijAk; vLj;Jf; fhl;lTk;.

 jput tY CLflj;jiyf; fhl;lf;$ba tupg;glj;jpd; %yk; jput tY CLflj;jYf;fhd

mtrpakhd mbg;gilg; ghfq;fshf>

 jput jhq;fp

 jput mKf;fk; kw;Wk; mKf;f tpLtpg;G thy;T

 Foha;

 jput mKf;fj;ij mstpLk; fhl;b / khdp

 jir fl;Lg;ghl;L thy;T

 VtpfUtp (rf;jp gupkhw;wk;)

 Ntf fl;Lg;ghl;L thy;T

,it fhz;gjw;F top nra;jy;

 nghwpKiw tY CLflj;jypy; Vw;gLfpd;w rf;jp tpuaj;jpw;Fr; rhu;ghf jput tY

CLflj;jypy; Vw;gLfpd;w rf;jp tpuak; FiwtJld; tY CLflj;jy; nraw;ghl;by;

cuha;itf; Fiwj;Jf; nfhs;tjd; %yk; rf;jp tpuaj;ij nkd;NkYk; Fiwj;Jf;

nfhs;tjw;F KbAk; vd vLj;Jf; fhl;lTk;.

 tY tsq;fs; my;yJ Kjd;ik ,af;fp %yk; jput mKf;fr; nraw;gLtijAk;

mKf;fkhd jputk; Foha; top Clhf jpir fl;Lg;ghl;L thy;Tf;Fr; nrd;wiltJk;

thy;T %yk; nry;Yfpd;w cupa FohapD}lhf VTjy; ,lj;Jf;fplk; nry;tJk;

VTjy; %yk; jputj;jpd; mKf;fr; rf;jp ,af;fr; rf;jpahf khw;wg;gLfpd;wd vd;gij

vLj;Jf; fhl;lTk;.

 ePupay; gk;gpapd; %yk; njhlu;r;rpahf mKf;fj;jpw;F cl;gLtnjdTk; ePupay; mKf;f

njhFjpfspd; mKf;fk; Fwpj;j mstpw;F Nky; nry;tijj; jLg;gjw;F cupa

mKf;fj;jpy; NgZtjw;Fk; mKf;f eptu;j;jp thy;T kpf Kf;fpak; vdTk;> njhFjpapy;
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mKf;fk; mjpfupf;Fk;NghJ jputj;jpy; xU gFjp mKf;f eptu;j;jp thy;T Clhf

jput jhq;fpf;Fr; nry;tij cWjpg;gLj;jTk;.

 cjhuzkhf jput tY CLflj;jr; nray;gLfpd;w ,af;ff; $Wfis cila

epyj;ijj; jl;b ,Wf;Fk; nghwpia mtjhdpf;fr; nra;J jput tY Cl;lypd;

mD$yq;fisAk; gpujp$yq;fisAk; tY CLflj;Jk; El;gKiwAld; xg;gPL

nra;tjw;F khztu;fis <LgLj;jTk;.

 ePupay; tY CLflj;jy; %yk; $ba rf;jpia CLflj;jpajd; gpwF> njhiytpy;

cs;s tY CLflj;jypy; ,yFjd;ikia epiyaw;w mikg;Gila tY tsq;fisAk;

gad;gLj;Jk; myfpd; cs;s re;ju;g;gj;jpYk; ghu;f;fg; nghUj;jkhdnjdTk;> gha;

(fluid) CLflj;jypy; rj;jk; Vw;glhJ> guhkupg;gJ ,yF. tY CLflj;jiyf;

fl;Lg;gLj;JtJ ,yF> CLflj;Jk; jpiria khw;WtJ ,yF. mj;Jld;

Jizg;ghfq;fSf;fhfr; nryT FiwT jput tY CLflj;jyhk;. tpNrl mD$ykhf

vLj;Jf;fhl;Ltjw;F top nrhy;yTk;.

 xt;nthU FOf;fSf;Fk; gug;gpw; rpy;Y> gpb> gpizNghjpif> gw;rf;fu nghwp mlq;fpa

,ae;jpug; gFjpfspd; tupg;glk; my;yJ tPbNahf; fhl;rpia toq;fp mjd; nraw;ghl;ilf;

fye;JiuahlTk;.

 Nkw;$wpa tpNrl ghfq;fspd; gad;ghl;ilg; gl;baw;gLj;Jf.

 fsg;gazk; xd;iw xOq;F nra;J mg;gazj;jpy; ngw;Wf; nfhs;sg;gl;l ghl

tplaq;fs; njhlu;ghf tFg;giwapy; Kd;itg;gjw;F khztu;fis topg;gLj;jTk;.

 tY CLflj;jy; Kiwf;Fupa khjpupAUnthd;iwj; njupTnra;J VjhtJ

Njitnahd;iw epiwNtw;wpf; nfhs;tjw;F> tpNrlkhd tY CLflj;jy;

El;gKiwnahd;iwg; gad;gLj;jp Nkk;gLj;jpf; nfhs;Sk; Kiwia vspa tiuglk;

%yk; fhl;Ltjw;F khztu;fis <LgLj;jTk;.

gpujhd nrhw;fs; / vz;zf;fU:
 ePupay; jhq;fp -  hydraulic tank
 ePupay; mKf;f gk;gp -  hydraulic pump
 mKf;f eptu;j;jp thy;T -  presure relief valve
 Foha; -  pipes
 mKf;fj;ij mstpLk; fhl;b -  pressure indicator
 jpir fl;Lg;gLj;Jk; thy;T -  directional control valve
 VTfUtp -  actuator
 fjp fl;Lg;ghl;L thy;T -  speed control valve

jutpUj;jp cs;sPLfs; :

 ePupay; tY CLflj;jy; Kiwiaf; fhl;lf;$ba tupg;glk;

 ePupay; tY CLflj;jy; El;g Kiw gad;gLj;jf;$ba epyj;ijr; nrg;gk; nra;Ak;

,af;fp $WfSila ,ae;jpunkhd;wpd; Neub nraw;ghl;Lila re;ju;g;gk; my;yJ

tPbNahf; fhl;rp

tY CLflj;jypw;fhfg; gad;gLj;Jk; tpNrl ghfq;fspd; njhFjp

 tY CLflj;jypw;fhfg; gad;gLj;Jk; tpNrl ghfq;fspd; gad;gLj;Jk; tupg;glk; /
tPbNahf; fhl;rp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 tY CLflj;jy; El;gKiw gad;gLj;Jk; re;ju;g;gj;ijg; ngauply;

 nghwpKiw tY CLflj;jy; kw;Wk; ePupay; tY CLflj;jy;fspd; mD$yk;

gpujp$yq;fis xg;gPL nra;jy;

 ePupay; tY CLflj;jypy; gad;gLj;Jk; tpNrl ghfq;fspd; Njitfis tpsf;Fjy;
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 ePupay; tY CLflj;jypy; gad;gLj;Jk; tpNrl ghfq;fspd; gad;ghl;ilg;

gl;baw;gLj;Jf.

 ePupay; tY CLflj;jypy; gad;gLj;Jk; tpNrl ghfq;fis cs;slf;fp> njupT

nra;ag;gl;l Njitiag; G+u;j;jpahf;Ftjw;fhd jscUtg; glq;fis Kd;itj;jy;

 tY CLflj;jy; njhFjpfspy; gad;gLj;jg;gLk; tpNrl ghfq;fisAk; mtw;wpd;

nraw;ghLfisAk; tpgupj;jy;.
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Nju;r;rp       6 ( Nkhl;lhu; thfdj;jpd; gpujhd $Wfs; / njhFjpfisg; guhkupf;Fk;

Mw;wiy ntspf;fhl;Lthu;.

Nju;r;rp kl;lk; 6'1 ( Nkhl;lhu; thfdnkhd;wpd; nraw;ghl;by; gq;fspf;Fk; $Wfs; / njhFjpfis
EZfpaha;thu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (  Nkhl;lhu; thfdnkhd;wpy; mlq;fpAs;s xt;nthU gpujhd $wpdJk;

mtrpaj;ij tptupg;ghu;.
² Nkhl;lhu; thfdnkhd;wpd; xt;nthU gpujhd $wpdJk; njhlu;ig

tpsf;fg;glq;fs; %yk; Kd;itg;ghu;.

² xt;nthU njhFjpapYk; mlq;fpAs;s gpujhd $Wfisf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu ; thfdk; xd;W ,aq;Ftjw;F Vw;w tifapy; rpy njhFjpfs;
cs;slf;fg;gl;Ls;sd. mj;njhFjpfspd; Njitfs;> njhFjpfspd; nraw;ghLfs;
mjw;fpilapyhd njhlu;G> mikf;fg;gl;Ls;s tpjk; gw;wpf; fw;gijNa ,q;F
vjpu;ghu;f;fg;gLfpd;wJ.

 clk;G mfw;wg;gl;l mbr;rl;lk; (Chassis) my;yJ Nkhl;lhu; thfdj;jpd; njhFjp

mlq;fpa tupg;glnkhd;iw tFg;giwapy; Kd;itj;J xt;nthU njhFjpiaAk;

,dq;fhz;gjw;Fr; re;ju;g;gj;ij toq;fTk;.

 Kjd;ik ,af;f (vd;[pd; / Nkhl;lhu;)

 vd;[pd; xd;wpd; nraw;ghl;bw;Fj; JizGupfpd;w Jizj; njhFjpfs;

- vupnghUs; njhFjp

- Fspu;j;jw; njhFjp

- krfpLk;

- vupgw;wy; njhFjp

 CLflj;Jk; njhFjp

 flTj; njhFjp (steering system)

 njhq;fw; njhFjp (suspension system)

 jLg;Gj; njhFjp (braking system)

 kpd; njhFjp (electrical system)

 njhlf;Fk; njhFjp (starting system)

 kpd; Vw;ww; njhFjp (charging system)

 kpd; tpsf;Fj; njhFjp (lighting system)

 mbr;rl;lk; ($lhuk;)  (chassis)

 clk;G(body)

 mj;njhFjpfs;; xd;Wlndhd;W my;yJ thfdj;jpd; mbr;rl;lj;Jld; ,izj;jpUf;Fk;

Kiwia ,dq;fz;L nfhs;tjw;F xj;Jiog;ig toq;fTk;.

 Kjd;ik ,af;fj;jpd; Kf;fpaj;Jtj;ij ,dq;fz;L mjpy; cs;slf;fg;gl;Ls;s

cg gFjpfs; fPNo fhl;lg;gl;Ls;sthW tpsf;fg;gLj;Jf.

 Kjd;ik ,af;fk; - Nkhl;lhu; thfdj;ij ,af;Ftjw;Fj; Njitahd rf;jpiag;

ngw;Wf; nfhLj;jy;.

 vupnghUs; njhFjp - vd;[pid ,af;Ftjw;Fj; Njitahd vupnghUis

toq;Fjy;
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 Fspu;j;jw; njhFjp (Cooling system) - vd;[pdpy; cUthFk; ntg;gk; fhuzkhf

vd;[pdpd; ghfq;fspd; ntg;gepiy mjpfupg;gijf; fl;Lg;gLj;jy;.

 krfpL njhFjp - ,aq;Fk; ghfq;fSf;fpilNa cuha;itAk; ntg;gj;ijAk;

fl;Lg;gLj;Jy;

 vupgw;ww; njhFjp (Ignition system) - epfu;khw;W tif ngw;Nwhy; Nkhl;lhu;

thfdq;fspd; vd;[pd;fspd; vupnghUs; jfdj;jpd; NghJ jPg;nghwpia toq;Fjy;.

 tY CLflj;jy; njhFjpapd; Kf;fpaj;Jtj;ijAk; mj;njhFjpfspy; cs;s fPo;f;

fhZk; $Wfis mwpKfQ; nra;f.

 tY CLflj;jw; njhFjp - vd;[pdpypUe;J nrYj;Jk; rpy;ypw;F rf;jpiar; rPuhf

,aq;Fk; rpy;YfSf;F toq;Fjy;. (,j;njhFjpf;fhd

Jizg; ghfq;fspd; mtrpaj;ijf; fye;JiuahlTk;)

 gpb (clutch)

 fpau;g;ngl;b (gear box)

 Xl;Lq; fUtpj; jz;L / ce;jpj;jz;L (propeller shaft)

 NtWgLj;Jk; njhFjp (differential)

 mr;Rj;jz;L (axles)>

 nrYj;jw;rpy;Y

 Nkw;$wpa gFjpfSf;F Nkyjpfkhff; fPo;f;fhZk; njhFjpfspd; mbg;gilj;

Njitfis mwpKfQ; nra;f.

 nrYj;jw; njhFjp - Nkhl;lhu; thfdk;; nrYj;jg;gLk; jpirfis khw;wk;

nra;tjw;F

 njhq;fy; njhFjp (Suspension system) - thfdj;jpy; gazk; nra;Ak; gazpfSf;Fk;

nghjpfSf;Fk; rpy;YfspypUe;J Vw;gLk; mjpu;T CLflj;Jtij ,opthf;Fjy;.

 jLg;Gj;njhFjp - Nkhl;lhu; thfdj;jpd; Ntfj;ijj; jpBu; vdf; Fiwg;gjw;Fk;

thfdj;ij epWj;Jtjw;Fk; epWj;jp itg;gjw;Fk;

 $lhuk; / mbr;rl;lk; (Chassis) vd;[pd; cl;gl Vida mjpfkhd njhFjpfs;

,jpy; nghUj;jg;gl;Ls;sJ.

 clk;G (Body) Nkhl;lhu; thfdj;jpDs; gazk; nra;Ak; gazpfs; nghUl;fs;

kw;Wk; #oy; Mfpatw;Wf;Fg; ghJfhg;ig toq;FjYk; moFk;

 kpd;njhFjpapy; mlq;fpAs;s Jizj; njhFjp

 njhlf;fw; njhFjp - vd;[pidj; njhlf;Ftjw;fhd jfdr; nraw;ghl;bid

epiwT nra;tjw;fhf vd;[pdpd; Row;rpj; jz;ilr;

Royr; nra;jy;.

 kpd; Vw;ww; njhFjp - kpd;dpwq;Ffpd;w (Charge) gw;wupia kpd;Ndw;wQ; nra;jy;

 kpd;tpsf;Fj; njhFjp - kpd;rkpf;iQ ,uT Ntisfspy; kpd;tpsf;Ffis

xspur;nra;jy; kw;Wk; NtWk; Jizg;ghfq;fisAk;

nraw;gLj;Jtjw;fhd Rw;W

 xt;nthU njhFjpapdJk; / $WfspdJk; njhopw;ghl;bw;F cjTfpd;w gpujhd

njhFjpfs; / Jizf; $Wfs; gw;wp khztu; ftdj;ij <u;f;fr; nra;aTk;.

 Nkhl;lhu; thfdnkhd;wpd; xt;nthU njhFjpAk; mikAk; tpjj;ijf; fhl;Lk;

tPbNahf; (fhnzhsp) fhl;rpnahd;iw tFg;gpy; fhz;gpf;fTk;.

 Nkhl;lhu; thfdj; njhFjp thfdr; rl;lj;jpd; $Wfs; xd;Wld; xd;W nghUe;Jk;

tpjj;jpid tupg;glq;fs; %yk; fhl;Ltjw;F khztu;fSf;Fr; re;ju;g;gj;ij toq;Ff.

 ngUk;ghyhd etPd Nkhl;lhu; thfdq;fspy; mlq;fpAs;s fyg;G vz;zf;fU

gw;wpa fye;Jiuahly; xd;iw Nkw;nfhs;f. (,q;F vd;[pndhd;Wk; kpd;Nkhl;lhu;

xd;Wk; gad;gLj;jg;gLfpd;wJ vd;gij cWjp nra;f.
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gpujhd nrhw;fs; / vz;zf;fU:

² Kjd;ik ,af;f vd;[pd; - primary motion engine

² CLflj;Jk; njhFjp - transmission system

² flTj; njhFjp - steering system

² njhlf;Fk; njhFjp - starting system

² kpd; Vw;wj; njhFjp - charging system

² kpd;tpsf;Fj; njhFjp - lighting system

² njhq;fw; njhFjp - suspension system

² vupnghUs; njhFjp - fuel system

² Fspu;;j;Jk; njhFjp - cooling system

² krfpLk; njhFjp - lubrication system

² vupA+l;ly; njhFjp - ignition system

² jLg;Gj; njhFjp - brake system

² mbr;rl;lk; - chasis

² $lhuk; / clk;G - body

² fyg;G ,dk; - hybrid

jutpUj;jp cs;sPLfs; #

 $lhuk; / clk;G mfw;wg;gl;l thfd mbr;rl;lk; /tupg;glk; /fhnzhsp

 xt;nthU njhFjpapdJk; nraw;ghl;il tpsf;Fk; ml;ltiz / fhnzhsp

 khjpupfs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Nkhl;lhu; thfdj;jpy; cs;s njhFjpfisg; ngauply;.

 xt;nthU njhFjpapdJk; nraw;ghl;il tpsf;Fjy;.

 njhFjpfSf;fpilapyhd njhlu;G Nkhl;lhu; thfdj;jpd; njhopw;ghl;by; nry;thf;Fr;

nrYj;Jk; tpjj;ij tupg;glk; %yk; tptupj;jy;.

 CLflj;Jk; njhFjpapd; Jizg;ghfq;fisg; ngauply;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if
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Nju;r;rpkl;lk; 6'2 ( epfu;khw;W tif vQ;rpndhd;wpd; nraw;-ghl;by; gq;fspf;Fk; gpujhd

$WfSk; Jizf;$WfSk; njhlu;Ggl;Ls;s tpjj;ij EZfpaha;thu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (  Nkhl;lhu; thfd vQ;rpndhd;wpd; gpujhd $Wfs; njhLf;fg;gl;Ls;s

tpjj;ij tptupg;ghu;.

 vQ;rpndhd;wpd; gpujhd $WfisAk; mtw;wpd; njhopw;ghLfisAk;

tpsf;Fthu;.

 Nkhl ;lhu ;  thfd vQ ;r pndhd ;w pd ; vQ ;r pd ; jiyiaAk ;

thq;Fnjhl;biaAk; fow;wp> $WfisAk; gFjpfisAk; rupahfg;

ngaupLthu;.

 Kryj;ijj; njhL jz;L Gaj;Jld; rupahf ,izg;ghu;..

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu; thfd vd;[pd;fspy; mNdfkhf gad;gLj;jg;gLtJ epfu;khw;W tif vd;[pd;
vd;gij ,j;Nju;r;rpapy; epfu;khw;W tif vd;[pd; gw;wp khj;jpuk; ftdj;jpw; nfhs;sg;gLfpwJ.

vupnghUspy; mlq;fpAs;s ,urhadr; rf;jp ntg;grf;jpahf khw;wg;gl;L mjd;%yk;
Vw;gLj;jg;gLfpd;w mKf;fj;jpdhy; Kryq;fspy; epfu;khw;W ,af;fj;ijr; Row;rp ,af;fkhf
khw;WtNj vd;[pdpd; nrayhFk;. ,r;nraw;ghl;bDs; epfu;khw;W tif vd;[pDld;
,ize;Js;s Jiz ghfq;fspd; ,izg;igAk; mtw;wpd; njhopw;ghLfisAk; ,dq;fz;L
epfu;khw;W tif vd;[pdpy; njupT nra;J guhkupg;G Ntiyfis epiwNtw;wpf;
nfhs;stjw;fhd Mw;wiyg; ngWtNj ,j;Nju;r;rp kl;lj;jpd; vjpu;ghu;g;ghFk;.

 epfu;khw;W tif Nkw;nwhq;F / NkYs;s thy;T vd;[pd; xd;wpd; cl; FWf;F

ntl;LKfj;ijf; fhl;lf;$ba tupg;glk; / khjpupAU/ Nkhl;lhu; thfd vd;[pndhd;iw
tFg;giwapy; Kd;itj;J mjd; ghfq;fis ,dq;fhz;gjw;F top nra;aTk;. (vd;[pdpd;

clk;G (Body) jiy thq;F njhl;b)

 njhopw;gLk; tifapy; vd;[pd; ghfq;fs; ,izf;fg;gl;Ls;s tpjk; gw;wp tprhupf;fTk;.

 vd;[pd; xd;wpy; mlq;fpAs;s gpujhd Jizg;ghfq;fisf; fow;wp Ntwhf;fg;gl;Ls;s

khjpupnahd;iw tFg;giwapy; Kd;itf;fTk;

 xt;nthU Jizg; ghfj;ijAk; ,izg;gjw;Fg; gad;gLj;jpAs;s Kiwfisf; Nfl;L

mwpe;J nfhs;tjw;Fr; re;ju;g;gk; toq;fTk;. MLjz;L tisak;;> (mKf;f kw;Wk;

vz;nza;) tisak;> MLjz;Lk; ,izf; NfhYk;> ,izf;NfhYk; Row;rpj;jz;Lk;>

gug;gpr; rpy;Yk; Row;rpj; jz;Lk;> Row;rpj; jz;Lk; ,af;f toq;fpj; jz;Lk;> ,af;f

toq;fpAk; thy;Tk;

 Jizg;ghfq;fisf; xd;W Nru;g;gjw;Fg; gad;gLj;jg;gl;Ls;s nghUj;Jk; Kiwfs;

gw;wpf; fye;JiuahlTk;.

cjhuzk;: Row;rpj;jz;L> cUisapd; clk;gpw;F ,izj;jy;> ,iz Nfhiy Row;rp

jz;L> ,izj;jy;> ,izg;Gf;Nfhiy MLjz;Lf;F ,izj;jy; thy;Tfis

nghUj;Jjy;.

 fow;wg;gl;l Jizg; ghfq;fspy; fhzf;$ba Fiwfis (Nja;tiljy;> tbtk;

khWjy;> epwk; khWjy;)  mtjhdpf;fr; nra;ar; nra;J fhuzq;fs; gw;wpf;

fye;JiuahLf.

 vd;[pdpd; ghfq;fisg; nghUj;Jk; NghJ NtWk; Jizg;ghfq;fisg; (Nghjpif)

gad;gLj;Jtjw;fhd fhuzq;fis ntspf; nfhz;LtUf. ,af;fg; gFjpfSf;fpilapy;

cuha;tJ Fiwg;gjd; %yk; Nja;itf; Fiwj;jy;.

 mg;ghfq;fis ,izg;gjw;Fj; Jizahd ghfk; (Nghjpif) gad;gLj;jg;gl;Ls;sij
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czu;j;jTk; gwg;Gr; rpy;Y (fly wheel)

 vd;[pdpndhd;wpd; jiyiaAk; thq;F njhl;biaAk; fow;wg;gl;l vd;[pdpd;

ghfq;fisr; rupahfg; ngaupl;L khztu;fSf;F ,itfisf; fhz;gjw;F top

tFf;fTk;.

 jug;gl;Ls;s MLjz;ilAk;> MLjz;L Gaj;ijAk; rupahfg; nghUj;Jtjw;F Mrpupau;

cjtpia toq;fTk;.

 vd;[pdpd; gpujhd ghfq;fs; ,ize;Js;s Kiwia tupg;glk; %yk; Kd;itg;gjw;F

khztu;fSf;Fr; re;ju;g;gk; toq;fTk;.

gpujhd nrhw;fs; / vz;zf;fU:

² epfu;khw;W - reciprocating

² ,ae;jpuj;jpd; FWf;F ntl;LKfj; Njhw;wk; - cross section view of engine

² MLjz;L/Kryk; - piston

² njhLjz;L/,izNfhy; - connecting rod

² MLjz;lhzp/fl;rd; Crp - piston pin / gudgeon pin

² ,izg;gpWf;fp - gascut

² thy;T ,ilntsp/,sf;fk; - valve clearance

² Nkw;wiy thy;T vd;[pd; - over head valve Engine

jutpUj;jp cs;sPLfs; #

 vd;[pdpy; ghfq;fs; njspthfj; njupaf;$ba FWf;Fntl;L

 Nkhl;lhu; thfd vd;[pd;

 ghfq;fisf; fow;wg;gl;l Kryj;jz;L> ,izNfhy; kw;Wk; MLjz;L Mzp

 vd;[pdpd; gpujhd ghfq;fs; ,izj;Js;s Kiw gw;wpa tupg;glk; $ fhnzhsp

 ,UKid Gupahzpr;rhtpj; njhFjp> nghJf; FwL> jpUfhzpKbf;fp czu;khzp>

ngl;b Gupahzpr; rhtpj; njhFjp> Nkhjpu Gupahzpr; rhtp

 tl;l ,Lf;fp (FwL) - (circlip plier)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Nkhl;lhu; thfdnkhd;wpd; xt;nthU gpujhd ghfj;jpdJk; nraw;ghLfis tptupj;jy;.

 xt;nthU gpujhd $wpdJk; ,izg;Gf;fis tupg;glk; %yk; Kd;itj;jy;.

 ghfq;fshff; fow;wg;gl;l Kryj; jz;L kw;Wk; ,izNfhy;> MLjz;lhzp vd;gtw;iwr;

rupahfg; nghUj;Jjy;

 jiy> thq;F njhl;b fow;wp mfw;wg;gl;l vd;[pd; $WfisAk; gFjpfisAk;

ngaupLf.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if
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Nju;r;rp kl;lk; 6'3 ( epfu;khw;W tif Nkhl;lhu;; thfd vd;[pd; tifg;gLj;jg;gl;Ls;s tpjj;ij

Muha;thu;.

ghlNtisfs; ( 04 ghlNtisfs;

fw;wy; NgWfs; (  vd;[pd;fis gy;NtW epajpfspd; fPo; tifg;gLj;Jthu;.

 vd;[pdpd; nraw;ghl;bw;F cjTk; Nfhl;ghLfis ehtbg;G> <ubg;G

vd;[pd;fspd; mbg;gilapy; tptupg;gu;.

 ehybg;G> <ubg;G vd;[pd;fspy; xw;Wikfs;> Ntw;Wikfis tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu; thfd vd;[pd;fs; jw;NghJ gy;NtWgl;l epu;khzpg;GuPjpahd gy;NtW
khw;wq;fSf;F cl;gl;Ls;sJ. ,t;thwhd vd;[pd;fspy; Mf;fG+u;tkhd khw;wq;fspYk;
Nkhl;lhu; nghwpKiwj; njhopDl;gj;jpy; gad;gLk; fiyr;nrhw;fis tptupg;gJ ,q;F
vjpu;ghu;f;fg;gLfpwJ.

 epfu;khw;W vd;[pd; tifg;gLj;jiyf; fhl;Lk; Fwpg;ig tFg;giwapy; Kd;itj;J

tifg;gLj;jypd; mbg;giliaf; fye;JiuahlTk;.

 epfu;khw;W vd;[pd; tifg;gLj;jy;

 njhopw;ghl;Lf; Nfhl;ghLfSf;fika(<ubg;G> ehybg;G)

 rpypz;lu; mikf;fg;gl;Ls;s tpjj;jpw;F mika

 rpypz;lupd; njhiff;F mika (xw;iw> gy)

 Fspu;j;jy; Kiwf;fika (thA> jputk;)

 jfdr; nraw;ghL / vupgw;wy; nraw;ghl;Lf;F Vw;g (jPg;nghwp vupgw;wy;> Ra
vupgw;wy;)

 Nkhl;lhu;g; nghwpKiwj; njhopDl;gj;jpy; gad;gLk; fPo;f;fhZk; fiyr; nrhw;fis

khjpupapd; JizAld; tptupf;Ff.

 Nky; epiw ikak; T.D.C -Top Dead Centre (cUisapDs; MLjz;L nry;Yk;

cr;rg; Gs;sp)

 fPo; epiw ikak; B.D.C - Bottom Dead Centre (cUisapDs; MLjz;L nry;Yk;

,opTg; Gs;sp)

 mbg;G - TDC, BDC Mfpatw;Wf;fpilapyhd J}uk;

 ehybg;G ngw;Nwhy; vd;[pd; / tupg;glj;ij gad;gLj;jp mjd; nraw;ghl;il

cWjpg;gLj;jTk;. (cwpQ;ry;> mKf;f> tY ntspNaw;wy; Nghd;w mbg;Gf;fspy; tPr;R

Kryk; nry;Yk; ghij thy;T jpwe;J> %Ljy; gw;wpf; fye;Jiuahb cWjpg;gLj;jTk;.

 ehybg;G ngw;Nwhy; vd;[pd; xd;wpdJk; ehybg;G Bry; vd;[pd; xd;wpdJk;>

mbg;Gf;fSf;fpilapyhd khw;wq;fisf; fUj;jpw; nfhz;L fye;Jiuahliy

Nkw;nfhs;f. (cwpQ;ry; mbg;gpd; NtWghL> mKf;f kw;Wk; tY mbg;Gf;fspd;

mKf;fj;ijAk;> ntg;gepiyiaAk; vupgw;wy; nraw;ghL)

 jfdr; nraw;ghl;L vd;[pd; RoYk; xt;nthU Rw;wpYk; vupgw;wy; epfOk; vd;[pd;

<ubg;G vd;[pd; vdg;gLk;.

 ,uz;lbg;G ngw;Nwhy; vd;[pd; xd;wpdJ nraw;;ghl;il tpsq;fpf; nfhs;tjw;F

khztu;fis topg;gLj;jTk;.

 vd;[pndhd;wpd; Row;rpj;jz;L RoYk; xt;nthU Row;rpapd; NghJk; jfdr; nraw;ghL

epfOk; vd;[pd; <ubg;G vd;[pd; vdg;gLfpd;wJ.

 fPo; kw;Wk; Nky; mbg;Gf;fspd; njhopw;ghl;bid ntt;Ntwhf cUtupg;glq;fs;>

khjpupfs; %yk; cWjp nra;f.
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 <ubg;G ngw;Nwhy; vd;[pd;fspd; thy;TfSf;Fg; gjpyhf cUisapy; Jisfs;

gad;gLj;jg;gl;Ls;sd. Jisfs; jpwgLtJk; %LtJk; NkYk; fPOk; nry;Yk; MLjz;L

%yk; epfOk; tpjj;jpid cWjp nra;f.

 ehybg;G> <ubg;G vd;[pd;fspd; gpujhd NtWghl;ilf; fye;JiuahlTk;

gpujhd nrhw;fs; / vz;zf;fU:

² ,ae;jpu tifg;gLj;jy; - classification of engine

² ehd;fbg;G ngw;Nwhy; vd;[pndhd;wpd; nraw;ghL - operation of four stroke petrol engine

² Nky; epiw ikak; - Top Dead Centre (T.D.C)

² fPo; epiw ikak; - Bottom Dead Centre (B.D.C)

² mbg;G - stroke

² thy;T - valve

² Eiothapy;/Jiw - port

² thy;T Nkw; gbif - valve over lap

² jPg;nghwp vupgw;wy; - spart ignition

² Ra vupgw;wy; / xLf;f> neUf;fy; vupgw;wy; - self/ignition/compression ignition

jutpUj;jp cs;sPLfs; #

 vd;[pd; tifg;gLj;jg;gLk; tpjk; gw;wpa Fwpg;G

 vd;[pdpd; gFjpfisj; jdpj;jdpNa tpsf;Fk; fhnzhsp / tupg;glk;

 cl;gf;f FWf;F ntl;L Kfj;ijf; fhl;Lk; Nkhl;lhu; thfd vd;[pd; xd;W

 Nkhl;lhu; thfd vd;[pd;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Nkhl;lhu; nghwpKiw tpQ;Qhdj;jpy; gad;gLj;jg;gLk; fiyr; nrhw;fis tpsf;Fjy;.

 ehybg;G njhopw;ghl;bid tpsf;Fjy;.

 <ubg;G ngw;Nwhy; vd;[pd; xd;wpd; nraw;ghl;il tpsf;fy;.

 ehybg;G kw;Wk; <ubg;G vd;[pd;fSf;fpilapyhd NtWghLfis tpgupj;jy;

 jPg;nghwp / RUs; vupgw;wpy; vd;[pDf;Fk; Ra vupgw;wy; vd;[pdpw;Fkpilapyhd

NtWghl;bid tpgupj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if
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Nju;r;rp kl;lk; 6'4 ( Nkhl;lhu; thfdq;fspy; gad;gLj;jg;gLfpd;w tY CLflj;jy;

Kiwapd; njhopw;ghl;bid mwpthu;.

ghlNtisfs; ( 06

fw;ww;; NgWfs; (  CLflj;jy; njhFjpapd;; gpujhd $Wfs; ,izj;jpUf;Fk; Kiwia

tpsf;Fthu;.

 CLflj;jy; njhFjpapy; cs;s gpujhd $Wfspy; cs;s xt;nthU

Jizg;ghfq;fspd; NjitfisAk; njhopw;ghLfisAk; tpsf;Ftu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

vd;[pdpy; ,Ue;J ngwg;gLfpd;w RoYk; tYtpid gbg;gbahfr; nrYj;Jk;

rf;fuq;fSf;Fg; ngw;Wf; ;nfhLg;gJk;> Njitf;Nfw;wthW Ntfk;> KWf;fk; kw;Wk;

tYtpd; jpiria mikj;Jf; nfhs;tJk; Nkhl;lhu;  thfdnkhd;wpd; tY CLflj;jy;

njhFjpapd; njhopw;ghlhFk;. mjw;fhf Nkhl;lhu; thfdnkhd;wpy; gad;gLj;jg;gl;Ls;s

gpujhd $WfisAk;> mtw;wpd;  njhopw;ghLfisAk; mwpe;Jnfhs;tijg; Nghd;Nw

gpujhd $Wfspy; cs;slq;fpAs;s Jizg;ghfq;fisAk;  ,dk; fz;L mtw;wpd;

mtrpaj;ij tpsf;ff; $ba Mw;wy; njhlu;ghd gpuNtrnkhd;iwg; ngw;Wf;

nfhLg;gijNa ,g;ghlj;jpd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

Nkhl;lhu; thfdnkhd;wpy; Jizg;nghwpapidg; gpuNahfpj;Js;s NghJ vd;[pidj;

njhlf;fpa re;ju;g;gnkhd;wpid Qhgfg;gLj;jp> mt;thwhd re;ju;g;gj;jpy; Vw;gLk;

mnrsfupf epiyikaf; fye;Jiuahbg; ghlj;jpDs;  gpuNtrpf;fTk;.

 me;epfo;tpidg; mbg;gilahff; nfhz;L rpy rkaq;fspy;> Njitf;Nfw;wthW

vd;[pidAk; CLflj;jy; njhFjpiaAk; gpupj;JtpLk;  Kiwik xd;wpd;

Kf;fpaj;Jtj;ij vLj;Jiuf;fTk;.

 ,jw;fhf Nkhl;lhu; thfdq;fspy; vd;[pDf;Fk; fpau; ngl;bf;Fkpilapy;   gpb(clutch)

vDk; $W xd;W cs;slf;fg;gl;bUg;gij cWjpg;gLj;jpf; nfhz;L> Nkhl;lhu;

thfdq;fspy; gad;gLj;Jfpd;w gpb tiffisg; gw;wpa fye;Jiuahly; xd;iw

Nkw;nfhs;f.

Nkhl;lhu; thfdq;fspy; gad;gLj;jg;gl;Ls;s cyu; jdpj; jl;L tifiar; Nru;e;j

gpb tifahd RUs; tpy; (coil sprin) tifiaAk; nkd;wfL/tpjhdk; (Diaphragm)tifg;

gpbapdJk; cUtg; glq;fs; kw;Wk; mtw;wpd; mry; ghfq;fis Kd;itj;J mtw;wpd;

njhopw;ghLfisf; fye;Jiuahly; %yk; cWjp nra;f.

 ,t;thwhd gpbapy; Vw;glf;$ba vspa FiwghLfs; gw;wpf; fye;JiuahlTk;.

 Jizg;nghwpg; ngl;bnahd;wpd; Kf;fpaj;Jtj;jpid tpsf;fp Nkhl;lhu; tz;bfspy;

gad;gLj;jg;gLfpd;w Jizg;nghwpg; ngl;b tiffs; gw;wpf; fye;JiuahlTk;.

 tOf;fy; %l;Lj; Jizg; nghwpg; ngl;b xd;wpd; nraw;ghl;il khjpupahff; nfhz;L

mjD}lhff; fye;JiuahLf.

 mtw;wpy; Kd; ehd;F Ntfq;fspd; epiyahd %l;L;f; fk;gp tiy  Jizg;nghwpg;

ngl;bnahd;wpd; (constant mesh gear box) (khwh %l;L fpau;ngl;b) njhopw;ghl;bid>

tupg;glk; xd;wpd; JizAld; fye;JiuahlTk;.

 rpq;FNuh (synchromesh) tiy Jizg; nghwpg; ngl;bapd; tpNrl jd;ikia

fye;JiahlTk;.
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 Jizg;nghwpg; ngl;;bapypUe;J Kbthd nrYj;Jif (,Wjp ,af;fp) (Final Drive)

tiuapy; tY CLflj;jYf;fhf Xl;Lk; fUtpj; jz;L(Propellor shaft)

gad;gLj;jg;gl;Ls;sjhfTk; fye;Jiuahb thfdj;ijr; nrYj;Jifapy; mjd;

ePsj;jpYk; Nfhzj;jpYk; khw;wj;ijAk; mk; khw;wj;Jf;fhfg; gad;gLj;jg;gl;Ls;s

El;g KiwiaAk; fye;JiuahlTk;.

 Kbthd nrYj;Jifapd; Kf;fpaj;Jtj;ij vLj;Jiuj;J> mjd; njhopw;ghl;bidr;

RUf;fkhf tpsf;fTk;.

 Ntw;Wikg;gLj;jpj; njhFjpapd; Kf;fpaj;Jtj;ij vLj;Jiuj;J> mjd;

njhopw;ghl;bidr; RUf;fkhf tpsf;fTk;.

 jg;gr;R (Stub axle)%ykhf Rtoy; rf;fuq;fSf;F tY CLflj;jg;gLk; tpjj;jpid

RUf;fkhf tpsf;Ff.

 CLflj;jy; njhFjpapy; $Wfs; ,ize;Js;s Kiw gw;wpa khjpup js tiuG

%yk; fhl;Ltjw;F khztu;fSf;F topfhl;lTk;.

gpujhd nrhw;fs; / vz;zf;fU:
² Jizg;nghwpg; ngl;b - gear box
² gpb - clutch
² Xl;Lq; fUtpj; jz;L - properller shaft
² ,Wjp/Kbthd; nrYj;jp - final-drive
² Ntw;Wikg;gLj;jp - differantial
² RUs; tpw;gpb - coil spring clutch
² nkd;wfl;Lg;gpb - diaprahm clutch
² jdpj;jl;Lg; gpb - single plate clutch
² tYf;fy; %l;L fk;gp tiy Jizg; nghwpg;ngl;b - sliding mesh gear box
² epiyahd fk;gptiyj; Jizg;nghwpg;ngl;b - constant mesh gear box
² rpq;FNuh tiyj;Jizg;nghwp - synchro mesh gear box
² gpw;gf;f (gpd;dr;R) mr;rhzp - rear axles
² tOf;fy; %l;L - sliding joint
² mfpy %l;L/ru;t %l;L - universal joint

jutpUj;jp cs;sPLfs; #

 RUs;vupgw;wy; njhFjpapd; $Wfisf; fhl;Lk; tupg;glk; / tPbNahf; fhl;rp

 xt;nthU gpujhd $Wfs; xt;nthd;wpYk; cs;slq;fpAs;s Jizg;ghfq;fSldhd

xspg; glq;fs;.

 jdpj; jl;Lg; gpb tifnahd;wpd; khjpup xd;W (RUs;/nkd;wfl;L)

 Jizg;nghwpg; ngl;bnahd;W / khjpup xd;W

 Ntw;Wikg; gLj;jpj; njhFjpnahd;W / khjpupnahd;W

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

tY CLflj;jy; njhFjpapd; gpujhd $Wfisg; ngaupLthu;.

 gpujhd $Wfs; xt;nthd;wpdJk; njhopw;ghLfis tpsf;Fthu;.

 jdpj;jl;L cyu; tifiar; Nru;e;j gpb tiffspd; njhopw;ghLfis vspa Kiwapy;

tpsf;Fthu;.

 Kd; ehd;F Ntfq;fspYk; epiyahd %l;Lf; fk;gp tiy Jizg;nghwpg; ngl;bapd;

njhopw;ghl;bid tpsf;Fthu;.

 rpq;FNuh myfpd; gpujhd Kf;fpaj;Jtj;ij tpgupg;ghu;.
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 Xl;Lk; fUtpj; jz;by; ,lg;gl;bUf;Fk; tOf;fs; %l;L kw;Wk; mfpy %l;Lf;fspd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

 Ntw;Wikg;gLj;jpj;  njhFjpapd; njhopw;ghl;bid tpsf;Fthu;.

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'5 ( ngw;Nwhy; vQ;rpndhd;wpd; gw;wupr;RUs; vupgw;wy; njhFjpapd; tOf;-

fSf;fhd jPu;Tfisj; jPu;khdpg;ghu;.

ghlNtisfs; ( 04 ghlNtisfs;

fw;ww;; NgWfs; ( ² vupgw;wy; njhFjpapd; gpujhd $Wfspd; njhopy;fis tptupg;ghu;.

² vupgw;wy; njhFjpapy; Vw;glj;jf;f tOf;fSf;fhd jPu;Tfisg; gpNuupg;ghu;.

² vd;[pdpypUe;J mfw;wpa gw;wup vupgw;wy; RUs; njhFjpapd; tpepNahfg;

gFjpfs; (gug;gp) njhLif Kid ,ilntspia rupahf rPu;nra;thu

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ngw;Nwhy; vd;[pd; xd;wpd; jfdr; nraw;ghl;bw;fhf mKf;f mbg;gpd; ,Wjpr; re;ju;g;gj;jpw;F
re;W Kd; jPg;nghwpiag; ngw;Wf;nfhLf;f Ntz;Lk;. ,jw;fhf cau; Nthy;w;wsT
cw;gj;jp nra;af;$ba KiwiaAk; mjw;fhfj; Jiz GupAk; gpujhd ghfq;fis
,dq;fz;L vupgw;wy; njhFjpapy; vspa Fiwfis eptu;;j;jp nra;tjw;fhf <LgLj;JtNj
,q;F vjpu;ghu;f;fg;gLfpd;wJ.
 kpd;fy - RUs; vupgw;ww; njhFjpapd; Njitia ntspg;gLj;jpf; fhl;Ltjw;Fg;

nghUj;jkhd mZFKiwiag; gad;gLj;jTk;.

 kpd;fy RUs; vupgw;wy; njhFjpapd; gpujhd ghfq;fis cs;slf;fpa

tupg;glnkhd;iwAk;> Rw;W tupg;glnkhd;iwAk; Kd;itj;JJizg;ghfq;fSk;

FwpaPLfSk; xd;Wlndhd;W nghUj;j Kbahjh vd;gijg; ghu;g;gjw;F khztu;fis

<LgLj;jTk;.

 Nkhl;lhu; thfdnkhd;wpd; kpd;fy RUs; vupgw;ww; njhFjpapd; gpujhd ghfq;fis

,dq;fhz;gjw;F khztu;fSf;F cjtp nra;aTk;.

 xt;nthU gFjpapdJk; njhopw;ghl;il tpgupf;fTk;.

 vupgw;wy; RUs; %yk; mjpf Nthy;w;wsit cw;gj;jp nra;jy;> gug;gp %yk;

vupgw;wy; xOq;F Kiwf;F Vw;g mjp$ba Nthy;w;wsit tpepNahfpj;jy;. jPg;nghwpr;

nrUfp %yk; mjpf Nthy;w;wsTila jPg;nghwpia toq;Fjy; Nghd;w tplaq;fis

ntspf;nfhzur; nra;f.

 xt;nthU gpujhd gFjpfspd; cl;ghfq;fis ,dq;fhz;gjw;Fk;> Rw;W

tupg;glj;jpw;fika mtw;iw FwpaPLfs; %yk; tiue;J fhl;Ltjw;Fk; Njitahd

#oiyf; fl;bnaOg;gTk;.

 vupgw;wy; njhFjpapy; Vw;glf;$ba tOf;fs; gw;wpf; fye;JiuahlTk;

 nfhs;sstpapd; njhopw;ghL gytPdkiljy;.

 jPg;nghwpr;nrUfpapy; fhgd; gbjy;

 nrUfpapd; ,ilntsp NtWgly;

 nrUfp njhopw;glhik

 njhLif Kid (contact points) apy; tO Vw;gly;.

 njhLif Kid ,ilntsp NtWgly;

 cau; Nthy;w; msT tlq;fspd; tOf;fy; epiyfs;

 khztu;fisf; FOf;fshfg; gpupj;J nraw;ghLfspy; <LgLj;jTk;.

 vupgw;wy; tOf;fisr; rPu;nra;Ak; Kiwia nrad;Kiwahfr; nra;J ghu;g;gjw;Fr;

re;ju;g;gj;ij toq;Ff.

 jPg;nghwpr; nrUfp rupahfr; nray;gLfpd;wjh vdg; guPl;rpj;J cWjpg;gLj;jpf; nfhs;tjw;F

mijr; Rj;jk; nra;J ,ilntspiar; rPu;nra;J kPz;Lk; nghUj;Jtjw;Fr; re;ju;g;gj;ij

toq;fTk;.

 ,ilntspiar; rPu;nra;Ak; NghJ cw;gj;jpahsupd; mwpTWj;jYf;F Vw;g ,ilntspiar;

rPu;nra;a Ntz;Lk; vd;gij cWjp nra;J nfhs;f.

 vd;[pdpy; ,Ue;J fow;wg;gl;l kpd;fy vupgw;ww; njhFjpf;Fupa gug;gpapd; njhLif

Kid ,ilntspiar; rPu;nra;af;$ba Kiwiag; gpd;gw;wp khztu;fSf;F cupa

nraw;ghl;bw;fhfr; re;ju;g;gj;ij toq;fTk;.
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 ,Ug;Gf; Nfhzj;jpd; (Dwell angle) Kf;fpaj;Jtj;ijf; fye;JiiuahLf.

 etPd ngw;Nwhy; vd;[pd;fspy; ,yj;jpudpay; vupgw;wy; njhFjp gad;gLj;jg;gLfpd;wij

cWjpg;gLj;jTk;.

gpujhd nrhw;fs; / vz;zf;fU:
² kpd;fy vupgw;ww; njhFjp - battery coil ignition system
² ,yj;jpudpay; vupgw;ww; njhFjp - electronic ignition system
² ,Ug;G Nfhzk; - dwell Angle
² jPg;nghwpr; nrUfp - spark plug
² nfhs;sstp - capacitor / condenser
² gq;fpLfUtp$gug;gp - distributor

jutpUj;jp cs;sPLfs; #

 vupgw;ww; njhFjpapd; Jizg;ghfq;fis cs;slf;fpa Fw;wptupg;glk; /
tPbNahf;fhl;rpfs;

 kpd;fy vupgw;wy; njhFjpapd; cUtupg;glk;

 gq;fpLfUtp / gug;gp

 Nkhl;lhu; thfdnkhd;W / vupgw;wy; njhFjp mlq;fpa Nkhl;lhu; thfd vd;[pd;

(nray;epiy)

 jpUfhzpKLf;fp / nrUfpg;ngl;b Gupahzpr;rhtp (plug box spanners)

 cgfuzj; njhFjp> czu;khdp (feeler - gauge)
 ,izaj;js trjp (Internet facilities)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 vupgw;ww; njhFjpapd; gpujhd Jizg;ghfq;fis ,dq;fz;L ngaupLjy;

 vupgw;ww; njhFjpapd; gpujhd Jizg;ghfq;fspd; nraw;ghl;il tpsf;Fjy;

 vupgw;ww; Rw;wpd; Fwpg;nghd;iw tiujYk; FwpaPLfisg; ngaupLjy;

 gug;gpapd; njhLif Kid ,ilntspfis rPu;nra;jy;

 jPg;nghwp nrUfpapd; ,ilntspfisr; rPu;nra;f.

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'6 ( Nkhl;lu; thfdq;fspd; vupnghUs; toq;fy; njhFjpapd; nraw;ghl;il
EZfpaha;thu;.

ghlNtisfs; ( 06

fw;ww;; NgWfs; (  njupTnra;j vupnghUs; toq;Fk; njhFjpnahd;wpd; $Wfs; njhLf;fg;-

gl;Ls;s tpjj;ij tpsf;fg;gl %yk; fhl;Lthu;.

 vupnghUs; tpepNahfj; njhFjpapd; xt;nthU gFjpapdJk; njhopiy

tptupg;ghu;.

 G+uz jfdj;jpd; Kf;fpaj;Jtj;ijf; fhuzj;Jld; tpsf;Fthu;.

 fhgd; Nru; fUtpapy; Vw;glj;jf;f vspa tOf;fSf;Fj; jPu;Tfis

Kd;itg;ghu;.

 Bry; vupnghUs; njhFjpia thAg;ngUf;Fjy; (bleeding) nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

etPd cl;jfd vd;[pd;fspy; tY cw;gj;jp nra;ag;gLtJ vupnghUspy; mlq;fpAs;s
,urhad rf;jp ntg;g rf;jpahf khw;wg;gLtjdhyhFk;. vd;[pd; njhlf;Fjy;> Nrhk;gp /
nrayw;w epiyr; re;ju;g;gj;jpy; ,aq;Fjy;> Jupj epiy Vw;gLtJ> ghupa Riknahd;iw
Vw;wpf; nfhz;L thfdk; nry;tJ> NkLfs; kPJ nry;tJ Nghd;w re;ju;g;gq;fspy;
vd;[pd; cw;gj;jp nra;af;$ba tY NtWgLfpd;wJ. mjw;F Vw;g thfdj;jpd; ,af;f
jd;ikf;F Vw;g vupnghUs; toq;fy; vupnghUs; tspAld; fye;J njhlu;r;rpahf
toq;fg;glNtz;Lk;. mj;Jld; vupnghUs; jhq;fpapDs; cs;s vupnghUs; ghJfhg;ghd
Kiwapy; fyQ;rpag;gLj;jp itj;Jf;nfhs;tJ Kf;fpakhdjhFk;. vupnghUs; toq;fy;
njhFjpapd; gpujhd $WfisAk; mtw;wpd; nraw;ghLfs; gw;wpAk; ,q;F
ftdj;jpw;nfhs;sg;gLfpd;wd.

 Nkhl;lhu; thfd (ngw;Nwhy;) vupnghUs; toq;fy; njhFjpapd; njhopw;ghLfs; mlq;fpa

tPbNahf; fhl;rp my;yJ NtW cU tupg;glnkhd;iw tFg;giwapy; Kd;itf;f.

 ngw;Nwhy; vupnghUs; njhFjpapy; gpujhd ghfq;fisg; ngaupl;L mtw;wpd;

nraw;ghLfspd; tPbNahf;fhl;rp / tupg;glk; %yk; tpsf;Ff.

 ngw;Nwhy; vupnghUspd;; ,ay;Gfs; (Mtpahjy; jd;ik> ntg;g nfhs;ssTg; ngWkhdk;

(Calorific value), jd;dPu;g;G nfhjpepiy> jd;dpaf;f vupgw;wy; ntg;gepiy Nghd;w

tplaq;fisf; fye;JiuahLf.

 ngw;Nwhy; Cl;lw; gk;gpapd; mfg;ghfq;fisf; fhl;Lk; tupg;glq;fspd; cjtpAld;

ghfq;fshf;fg;gl;l ngw;Nwhy; Cl;lw; gk;gpapid toq;fp xg;gpLtjw;Fr; re;ju;g;gj;ij

toq;Ff.

 Cl;ly; gk;gpapd; nraw;ghL gw;wpa tPbNahf; fhl;rp my;yJ tupg;glj;jpd; cjtpAld;

fye;Jiuahliy elhj;Jf.

 vspa fhgd; Nru;fUtp gpujhd ghfq;fisf; fhl;Lk; tupg;glq;fisr; rku;g;gpj;J

mjd; xt;nthU ghfq;fis ,dq;fz;L nraw;ghl;il tpsf;Ff. (jLf;fpf; Fohapd;

nraw;ghL> ngw;Nwhy; MtpahFk; tPjj;ijf; fl;Lg;gLj;jy;> KLf;fpg; gk;gp)

 vd;[pd; ,aq;Fk; Ntfj;Jf;fika tsp - vupnghUl; fyitapy; khWgLk; tpfpjk;

gw;wpf; fPo;f;Fwpg;gplg;gLk; re;ju;g;gj;ij kl;Lk; fye;JiuahLf.

njhlf;fr; re;ju;g;gk; - 7:1

Nrhk;gpr; re;ju;g;gk; - 11:1

Mu;KLFk; re;ju;;g;gk; - 9:1

 ngw;Nwhy; G+uz jfdk; milahikapdhy; Rw;whly; kw;Wk; nghUshjhu uPjpapy;

Vw;gLk; jhf;fq;fisf; fye;JiuahlTk;.
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 etPd ngw;Nwhy; Nkhl;lhu; thfd vd;[pd;fspy; vupnghUs; toq;fw; njhFjpapy;

fhzj;jf;f tpUj;jp Nehf;fpyhd khw;wq;fs; cWjpg;gLj;jg;gLk; tpjj;jpy;

fye;Jiuahliy elhj;Jf.

 Bry; vupnghUs; toq;Fk; njhFjpapy; $Wfs; ,izf;fg;gl;Ls;s Kiwiaf;

fhl;lf;$ba tPbNahf; fhl;rp / tupg;glq;fis tFg;giwapy; Kd;itf;fTk;.

 Bry; vupnghUs; toq;Fk; njhFjpapy; gpujhd Jizg; ghfq;fspd nraw;ghLfisf;

fhl;lf;$ba tPbNahf; fhl;rp tupg;glq;fs; %yk; tpsf;fTk;. vupnghUs; toq;Fk;

njhFjpapNy fPo;f;fhZk; ghfq;fspy; tpNrl ,ay;Gfis vLj;Jf; fhl;lTk;.

 Foha; ePsk; rkdhf ,Uj;jy;

 Bry; cl;gha;r;rp

 Bry; cl;gha;r;ry; gk;gpapd; fhyk; tpjpj;jy;

 Bry; kw;Wk; ngw;Nwhy; vupnghUs;fspd; fPo;f;fhZk; ,ay;Gfs; gw;wp tFg;giwapy;

ftdk; nrYj;jTk;.

 ntg;gf; nfhs;ssTg; ngWkhdk;

 jd;dPu;g;G

 nfhjpepiy

 jd;dpaf;f vupgw;wy; ntg;gepiy (Bry; 2100C  ngw;Nwhy; 2800 C)

 mt;tpay;Gfis mbg;gilahff; nfhz;L xU fdtstpd; %yk; cw;gj;jpahFk;

tY mjpfnkd;gjdhy; ghuk; $ba thfd vd;[pd;fSf;fhf Bry; vupnghUisj;

njupT nra;a Ntz;Lk; vd vLj;Jf; fhl;lTk;.

 Bry; vupnghUs; toq;Fk; njhFjpapNy fPo;f;fhZk; Fiwfis tpkuprpg;gpjw;F

khztu;fis topg;gLj;jTk;.

 fupa epwg; Gif ntspNaWk;.

 vupnghUs; $Ljyhf jfdkilAk;.

 capu;g;gpj;jYf;Fr;  rpukkhjy; (njhlf;fr; nraw;ghL)

 Bry; Ja;jhf;fp kw;Wk; tsp Ja;jhf;fp khw;wg;glNtz;bajd; Kf;fpaj;Jtj;ijAk;

khw;wNtz;ba fhyg;gFjp gw;wp tpkuprpg;gjw;Fr; re;ju;g;gk; toq;fTk;.

 Bry; toq;fy; njhFjpapy; thA ntspNaw;wg;gLtjd; Kf;fpaj;Jtj;ij

cWjpg;gLj;jTk;.

gpujhd nrhw;fs; / vz;zf;fU:

² tspJa;jhf;fp - air cleaners

² fhgd;Nru; fUtp - carburator

² cl;gha;r;rpg; gk;gp - injector pump

² cl;gha;r;rp - injector

² Cl;lg;gk;gp - feed pump

² vupnghUs; tb - fuel filter

² Nrhk;gp fjp - idle speed

² fNyhupg; ngWkhdk; - calorific value

² jd;dPu;g;G - specific gravity

² nfhjpepiy - boiling piont

² jd;dpaf;f vupgw;wy; ntg;gepiy - self ingnition temperature

² Neu;g;gLj;jy; / fhyk; - timing

² mKf;fk; - pressure
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² Fohapd; ePsk; - length of tube

jutpUj;jp cs;sPLfs; #

 ngw;Nwhy; kw;Wk; Bry; Nkhl;lhu; thfdq;fspd; vupnghUs; toq;fw; njhFjpapd;

gpujhd Jizg;ghfq;fs; mlq;fpa tupg;glk; / tPbNahf; fhl;rp

 vupnghUs; Cl;lw; gk;gp

 fhgd;Nru; fUtpfspd; ghfq;fisf; fhl;Lk; glk; / tPbNahf; fhl;rp

 fhgd;Nru; fUtp

 thA Ja;jhf;fp

 vupnghUs; Ja;jhf;fp

 Bry; Nkhl;lhu; vd;[pd; xd;wpd; (G+uzkhf vupnghUs; toq;fw; njhFjpapd; cs;slf;fk;)

 rhtpj; njhFjp mlq;fpa cgfuzj; njhFjp.

 ,iza trjpfs;. (youtube.com)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 ngw;Nwhy; Bry; vupnghUs; toq;fy; $Wfs; ,ize;Js;s tpjj;ijf; Fwpj;Jf;

fhl;Ljy;

 vupnghUs;fs; toq;Fk; njhFjpapy; xt;nthU ghfq;fspdJk; nraw;ghl;il tptupj;jy;.

 vupnghUs; Cl;ll; gk;gpapd; Kf;fpaj;Jtj;ijf; fhl;Lf

 fhgd; Nru; fUtpapy; Vw;glf;$ba tYf;fSf;fhd gupfhuq;fis Kd; itj;jy;

 G+uzj; jfdj;jpd; Kf;fpaj;Jtj;ij fhuzj;Jld; tpgupf;Ff.

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'7 ( Nkhl;lhu; thfd vd;[pd; xd;wpd; Fspu;j;jy; njhFjpapd; njhopw;ghl;il
tpsf;Fthu;.

ghlNtisfs; ( 04

fw;ww;; NgWfs; ( ² Fspu;j;jy; Kiwfspd; rpwg;gpay;Gfis ntt;Ntwhf;fpf; Fwpg;gpLthu;.

² Fspu;j;jy; tpis jpwd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis
tptupg;ghu;.

² Fspuj;jy; njhFjpapy; Vw;glj;jf;f tOf;fSf;Fj; jPu;Tfisg; gpNuupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

cs;jfd vd;[pdpDs; vupnghUs; jfdkiltjdhy; fpilf;Fk; ntg;gj;jpy; 25 rjtPjNk
tpidj;jpwd; kpf;f tpjj;jpy; gad;gLj;jg;gLfpwJ. kpFjp ntg;gk; tspkz;lyj;Jf;F
ntsptplg;gLk;. ,y;iyNay; mjpf ntg;gk; fhuzkhf vd;[pdpy; gad;gLj;jg;gLk;
cNyhff; $Wfs;> ,izg;gpWf;fp (Gasket) Mfpad gOjilayhk;. Fspu;j;jw; njhFjp
%ykhf 30% khd ntg;gk; mfw;wg;gLk;. ,j; njhopw;ghl;bid Nkw;nfhs;tjpy; gq;fspg;Gr;
nra;Ak; njhFjp mtw;wpd; njhopw;ghLfs; gw;wpAk; Fspu;;j;jw; njhFjpapd; FiwghLfs;
kw;Wk; mtw;iw eptu;j;jp nra;jy; Mfpad gw;wpAk; fw;gNj ,j;Nju;r;rpapd; vjpu;ghu;g;ghFk;.

 vd;[pd; mjpfk; #lhfpAs;s re;ju;g;gj;jpy; 'nghdw;W" jpwe;Js;s epiyapy; %b

%lg;gl;Ls;s re;ju;g;gj;jpNyNa fjpu;j;jpapD}lhf Mtp ntspNaWk; re;ju;g;gj;ijf;

fhl;Lk; glj;ijf; fhl;b my;yJ NtW nghUj;jkhd Kiwiag; gad;gLj;jp

ghlg;gpuNtrj;ij Nkw;nfhs;f.

 Nkhl;lhu ; thfdj;jpy; ntg;grf;jp gfpug ;gLk; tpjq;fis mz;zsthf

rjtPjg;ngWkhdj;ijf; fhl;Lk; gpd;tUk; tupg;glj;ij tFg;gpy; rku;g;gpf;fTk;.

25% gad;gLj;jg;gLk; tY

10% cuha;tpdhy; ,of;fg;gLk;

30% Fspu;j;jw; njhFjpapd; %yk;

35% ntspNaWk; thAf;fSld;

Nru;e;J mfw;wg;gly;

 ,e;jf; Fwpg;gpw;fika vd;[pdpy; cUthFk; ntg;gj;jpy; 30% Fspu;j;jw; njhFjpapdhy;

mfw;wg;gLk;. ,y;iynadpy; vd;[pd; kpifahfr; #lhfp (Engine Over heating) vd;[pdpd;
,izg;gpWf;fp kw;Wk; Vida ghfq;fSf;Fg; ghjpg;G Vw;gLk; vd typAWj;Jf.

(,aYkhapd; ,t;thwhd ghjpg;G Vw;gl;l vd;[pd; xd;wpd; tupg;glj;ij / fhndhsp
fhl;rpg;gLj;Jf). mjd;%yk; vd;[pd; xd;wpd; Fspu;j;jy; gFjpapd; rupahd nraw;ghl;bd;

Kf;fpaj;Jtj;ij vLj;Jf; fhl;Lf.

 tspf; Fspu;j;jpj; njhFjpapd; (Neubahf fhw;Nwhl;lj;jpdhy; Fspu;j;jg;gLk; Kiw)

njhopw;ghl;il tpsf;Ff. ,q;F Neubahf ntg;gk; maw;#oYf;F ntspg;gLj;jg;gLk;.

NkYk; Fspu;j;jypd; tpidj;jpwDf;fhd jhf;fj;jpid fPo;f;fhZk; tplaq;fs; %yk;

ntspf;fhl;Lf.

 vd;[pdpd; cUis> cUisj;jiy Nghd;w ghfq;fspy; ntg;gf; flj;jpfs;

mjpfkhftpUg;gJ fl;lhakhdjhFk;.

 tspAld; njhLifAWk; gug;gsit mjpfupg;gjw;fhfr; nrjpy;fs; (Fins),lg;gl;L
mikf;fg;gl;bUj;jypd; Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lf.

 ghukw;w cNyhfk;(fyg;GNyhfk;) gad;gLj;jg;gl;bUj;jy; kw;Wk; ntg;gf; flj;J

jpwd; $ba cNyhfj;jpd; gad;ghL

 Cjp (blower) %yk; Fspu;j;jg;gLk; vd;[pd;fspd; tupg;glj;ij / tPbNahf; fhl;rpapd;
Mf;fj;jpid tFg;gpy; fhl;rpg;gLj;jp mjd; rpwg;gpay;Gfs; gw;wpf; ftdk; nrYj;jr;

nra;f. ,jpy; Fspu;j;jy; tpidj;jpwid mjpfupg;gjw;fhf ntg;gf; fl;Lg;ghl;L ghfk;

xd;Wld; thA Fspu;j;jy; Kiw xd;iwg; gad;gLj;Jf/ Cjp gad;gLj;Jtij

cUthFk;

ntg;grf;jp



Mrpupau; topfhl;bjuk; - 12

91 ve;jputpay; njhopDl;gtpay;

fye;JiuahlTk;.

 jput Fspu;j;jw; Kiwapd; tupg;glq;fs; / khjpupfs; / tPbNahf; fhl;rp Mfpatw;iwr;

rku;g;gpj;J ntg;g Ez;Foha; Rw;Nwhl;l Kiw> tpirA+l;lw; Rw;Nwhl;l Kiw Mfpatw;iw

ntt;Ntwhf ,dq;fhzr; re;ju;g;gkspf;Ff.

 ntg;g Ez;Foha; Rw;Nwhl;l Kiw> tpirA+l;lw; Rw;Nwhl;l Kiwfspd; gpujhd

ghfq;fis ntt;Ntwhf ,dq;fhz khztUf;F topfhl;Lf. fjpu;j;jpapd; ghfq;fisg;

ngaupl;L ,dq;fhz;gjw;Fk; jputk; nry;tjw;fhd jputj; Jisfs; itf;fg;gl;Ls;sJ

vd;gijAk; vd;[pid tpiuthf fzpg;gpl;L ntg;gepiyia milar; nra;tjw;Fk;

ntg;gf;fl;Lg;ghl;L Foha; gad;gLj;jg;gl;Ls;sJ vd;gijAk; cWjp nra;J

nfhs;tjw;F topnra;f.)

 jput Fspu;j;jw; njhFjpapy; ePUf;F gjpyhf etPd fhyj;jpy; gad;gLj;jg;gLk;

Fspu;j;Jk; jputk; (Coolants) gad;gLj;jg;gLtjd; Kf;fpaj;Jtk; gw;wpf; fye;JiuahLf.

(jput topapy; gbTfs; gbtij Fiwj;jy; ntg;gf; nfhs;ssT mjpfupg;gjdhy;

jputj;jpd; ntg;gepiy mjpfupj;jy;> ciwepiy Fiwjy;)

 tpirA+l;ly; fhw;Nwhl;lKiw gk;gpapd; Kf;fpaj;Jtj;ijAk; nraw;ghl;ilAk; tpsf;Ff.

 jput Fspu;j;jw; njhFjpapy; mNdfkhf Vw;glf;$ba tOf;fisf; fye;JiuahLf.

 fjpu;j;jpapy; ePu; Fiwtiljy;.

 ntg;g gupghyd thy;T nraw;glhik

 ePu; frpjy; (fjpu;j;jp mfz; my;yJ ehrpf;Foha; %yk;)

 tprpwpg; gl;b mWe;J Nghjy; / ,sFjy;

 ePu; nry;Yk; top jilg;gly;

 ePu; gk;gpapy; ePu; milg;G (Water seel) gOjiljy;

 ePu;g;gk;gpapd; Nghjpif Nja;tiljy;

 js;spapy; cs;s FiwghL

 tprpwpapd; rpwFfs; ciljy;

 fjpu;j;jpapd; %bapYs;s FiwghL

 ,t;thwhd re;ju;g;gq;fspy; iff;nfhs;sNtz;ba tOf;fis mfw;Wk; eilKiwfs;

gw;wpf; fye;JiuahLf.

 gpd;tUk; vspa FiwghLfis ,dq;fhz;gjw;Fk; rPu;gLj;Jtjw;F FOf;fSf;Fr;

re;ju;g;gkspf;fTk;.

 tprpwpy; gl;biar; nrg;gQ;nra;jy;> ePu;kl;lj;ijg; NgZjy;

 fjpu;j;jp %biag; guPl;rpf;Fk; Kiwia khjpupahff; nfhz;L fjpu;j;jp %biag;

guPl;rpg;gjw;F khztu;fSf;Fr; re;ju;g;gk; toq;fTk;.

 thA Fspu;j;jy; KiwiaAk; jput Fspu;j;jy; KiwapdJk; rhjf ghjfq;fisf;

fye;JiuahlTk;.

gpujhd nrhw;fs; / vz;zf;fU:

² tspapdhy; Fspu;j;Jk; Kiw - Air cooling system

² ePu; Fspj;jw; Kiw - Water cooling system

² ntg;g Ez;Foha; fhw;Nwhl;lk; - thermorsyphon

² tpirA+l;ly; fhw;Nwhl;lk; - force feed circulation

² Fsp&l;b/Fspuhf;Fk; jputk; - coolant

² fjpu;j;jp mfzp - radiator core

² Fspuy; nrl;ilfs; - cooling fins

² fjpu;j;jp %b - radiator cap
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² ntg;g epiy epWj;jp thy;T - thermostat valve

² js;sp - impeller

² nesp/Jts; Foha; - hose pipes

² tprpwp thu; - fan belt

jutpUj;jp cs;sPLfs; #

 Fspu;j;jw; njhFjpapd; tupg;glk; kw;Wk; nraw;ghl;ilf; fhl;Lk; tPbNahf; fhl;rp

 Fspu;j;jw; njhFjpapd; mbg;gilg; ghfq;fisf; fhl;Lk; Fw;wp tupg;glk;

 tpirA+l;lw; Rw;Nwhl;l Kiw nfhz;l ePu;g;gk;gp

 fjpu;j;jp kw;Wk; Cjp

 Nkhl;lhu; thfd vd;[pd;

 Nkhl;lhu; irf;fps; vd;[pd;

 Fsp&l;bgw;wpa tpguj;jhs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Fspu;j;jy; Kiwfspd; tpNrlq;fis NtWgLj;jpf; fhl;Ljy;

 Fspu;j;jy; tpidj;jpwdpw;F ghjfkhd fhuzpfisg; ngauply;

 Fspu;j;jy; njhFjpapd; mbg;gilg; ghfq;fspd; njhopw;ghLfis tpsf;Fjy;

 Fspu;j;jy; njhFjpapd; mbg;gilg; guhkupg;Gr; nraw;ghLfis tpgupj;jy;

 Fspu;j;jy; njhFjpapYs;s vspa FiwghLfSf;fhd gupfhuq;fis Nkw;nfhs;sy;

 fjpu;j;jp %biag; guPl;rpj;J mjd; epiyg;ghl;ilj; jPu;khdpj;jy;

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany



Mrpupau; topfhl;bjuk; - 12

93 ve;jputpay; njhopDl;gtpay;

Nju;r;rp kl;lk; 6'8 ( Nkhl;lhu; thfd vd;[pdpd; krfpLk; njhFjpapd; njhopw;ghl;il

cupaKiwapy; Ngzptu eltbf;if vLg;ghu;.

ghlNtisfs; ( 4

fw;ww;; NgWfs; ( ² xt;nthU krfpLk; Kiwfisj; njupT nra;tjw;fhd fhuzq;fis

vLj;Jf;fhl;Lthu;.
² xt;nthU krfpLk; Kiwapd; mD$yq;fisAk; gpujp$yq;fisAk;

xg;gPl;LuPjpapy; vLj;Jf;fhl;Lthu;.

² vd;[pid krfpLk; njhFjpia mt;tg;NghJ guhkupg;Gf;fisr; nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nghwpfspy; nghJthf cNyhfj;jpdhy; jahupf;fg;gl;l Jizg; ghfq;fs; ,aq;Ffpd;wd.
,g;ghfq;fs; xd;wd;kPnjhd;W gLtjdhy; cuha;T fhuzkhf ntg;gkhfTk; xypahfTk;
tY tpuakhfpd;wJ. NkYk;> cUthFk; ntg;gk; fhuzkhf cNyhfg; ghfq;fs;
tpuptilAk;. ,jdhy; ,Wf;fk; Vw;gl;L ghfq;fspy; cilT Vw;gLk;. ,jdhy; ,aq;Fk;
gFjpfspw;fpilNa Vw;gLk; cuha;tpidf; Fiwg;gjw;F cuha;T ePf;fp gad;gLj;jg;gLk;.
vd;[pdpy; gad;gLj;jg;gLk; cuha;T ePf;fpfspd; ,ay;Gfs; kw;Wk; cuha;T ePf;fp
toq;fg;gLk; tpjk; kw;Wk; cuha;T ePf;fw; njhFjpapd; FiwghLfis eptu;j;jp nra;Ak;Kiw
Mfpatw;iw tpUj;jp nra;tNj ,j;Nju;r;rpapd; vjpu;ghu;g;ghFk;.

 ghuQ;; Rkf;Fk; fg;gpapdhy; ePu; cau;j;jg;gLk; re;ju;g;gk;> ghukupg;gw;w Jtpr;rf;fu

tz;bia kpjpj;Jr; nry;Yk; re;ju;g;gk; Nghd;wtw;iw Qhgfg;gLj;Jf.

 guhkupg;Gr; nra;ahky; <Uspia nrYj;Jk; NghJ Nfl;fpd;w> czu;fpd;w tplaq;fs;

gw;wp tFg;gpYs;s khztu;fsplk; fUj;Jf;fisf; Nfl;lwpf. (kpjpg;gjw;F fbdkhf

mikjy;> rj;jk; Nfl;ly; Nghd;w tplaq;fis Qhgf %l;Lf)

 mt;thwhd re;ju;g;gq;fspy; Nkw;nfhs;sg;gLk; gupfhuqfshf vz;nza; ,ly;> fpwp];

,ly;> Nghjpiffis kPz;Lk; ,Ljy; Nghd;w tplaq;fs; Nkw;nfhs;sg;gLtij

Qhgfg;gLj;Jf. (,q;F Nkw;wsk; vz;nza;j; jd;ikapy; ,Ug;gJ Kf;fpa mq;fkhFk;)

 cuha;T ePf;fpapd; fhzg;gLk; ,ay;Gfis vLj;Jf; fhl;Lf. ,q;F nfhjpepiyiaAk;

ciwepiy gw;wpAk; fye;JiuahLf.

 ,aq;Fk; ghfq;fspilNa cuha;tpdhy; Vw;gLk; rpukq;fs; (gpujp$ykhd epiyikfs;)

Fiwg;gjw;F cuha;T ePf;fpiag; gad;gLj;Jtjd; Kf;fpaj;Jtj;ijf; fye;Jiuahb

cWjpg;gLj;Jf.

 vd;[pdpy; cuha;T ePf;fpr; nra;a Ntz;ba ,lj;ijf; Nfl;lwpf. (cjh: cUisapd;

Rtu;> Row;rpj; jz;L N[u;dy; (Journal)> rPg;Gj;jz;L> Ml;bg;Gaj;jz;L Nghd;wd)

 cuha;T ePf;fy; (Nghjpif epiyia) tyak; gw;wpf; fye;JiuahlTk;.

 vy;iy krfply; (boundary lubrication)

 fyg;G krfply; (mixed lubrication)

 ePupaf;f tpir krfply; (hydrodynamic lubrication)

 cuha;tp ePf;fp vz;nza;fspd; ghFepiy / gpRFj; jd;ik ntg;g epiyf;F Vw;g
NtWgLk; tpjj;ijf; fye;JiuahlTk;.

 <ubg;G vd;[pdpy; cuha;TePf;fp ,lg;gLk; Kiwia tFg;gpy; tpdtp (ngw;nwhapy;

Kiw) ngw;NwhYld; 2T vz;nza; fyf;fg;gl;L vupnghUs; jhq;fpapy; ,lg;gLfpwJ

vd cWjpg;gLj;Jf. (ngw;Nwhy;: vz;nza; tpfpjk; 20:1)

 ,e;j Kiwf;fika ,aq;Fk; gFjpfspd; cuha;T ePf;fg;gLk; tpjj;ij tpsf;Ff.

,e;j Kiwiag; gad;gLj;Jtjhy; ntspNaWk; thAf;fyitapy; Vw;gLk;

gpur;rpidfisf; fye;JiuahLf.

 rpy re;ju;g;gq;fspy; ngw;Nwhy;> cuha;T ePf;fp Mfpad ntt;Ntwhfj; jhq;fpfspy;



Mrpupau; topfhl;bjuk; - 12

94 ve;jputpay; njhopDl;gtpay;

fsQ;rpag;gLj;jg;gl;L ,Ug;gpDk; cwpQ;rw; Fohapy; ngw;Nwhy; tspf;fyitapy; 2T
vz;nza; fyf;ff;$bathwhd Kiw gad;gLj;jg;gl;Ls;s tpjj;ij cWjpg;gLj;Jf.

 njwpg;G Kiw / Cl;ly; (Injecton) cuha;T ePf;fy; Kiwapd; njhopw;ghl;il khztuJ

fUj;Jf;fisg; ngw;W tpsf;Ff. mJ gad;gLj;jg;gLk; re;ju;g;gk; njhlu;ghf

cjhuzq;fSld; fye;JiuahLf.

 tpirA+l;ly; Rw;Nwhl;l cuha;T ePf;fy; Kiwapd; gUkl;lhd tupg;glj;ijg; gad;gLj;jp

mjd; njhopw;ghl;il tpsf;Ff.

 cuha;T ePf;fy; njhFjp gk;gpapd; %ykhf mKf;fg;gLk; vz;nza; %yk; vd;[pdpd;

cly; kw;Wk; jiy Mfpa gFjpfSf;F vz;nza; toq;Fk; Kiw gw;wpf;

fye;JiuahLf.  (,aq;Fk; gFjpfSf;fpilapy; fhzg;gLk; vz;nza; milg;G (oil
seal) Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lf.

 tpirA+l;ly; fhw;Nwhl;lk; Kiwapd; gpujhd $Wfspy; nraw;ghLfis tpgupf;f.

 vz;nza;g; gk;gpapy; cs;s tpLtpg;G thy;tpd; ,il thy;T ,d;wpaikahik>

mKf;f khdp Nghd;w ghfq;fspd; Njit gw;wp mjpYs;s FiwghLfs; fhuzkhf

Vw;glj;jf;f trjpaPdq;fs; Mfpad gw;wp typAWj;Jf.

 cuha;T ePf;fy; vz;nzia tifg;gLj;jy; (S.A.E/API gy; juk;) gw;wp fye;JiuahLf.

 cuha;it Fiwj;Jf; nfhs;tjw;F Nkyhf cuha;T ePf;fy; vz;nzapdhy; Mw;wg;gLk;

njhopw;ghLfs; Mfpad gw;wpf; fye;JiuahLf.

 cuha;T ePf;fy; vz;nzia khw;w Ntz;ba re;ju;g;gq;fs; (ghFepiy Fiwtiljy;)

vz;nza; Ja;jhf;fp khw;wNtz;ba re;ju;g;gk; Mfpatw;iw jPu;khdpg;gjpy; nry;thf;Fr;

nrYj;Jk; fhuzpfisf; fye;Jiuahly;%yk; tpsf;Ff.

 vz;nza; Ja;jhf;fpia cupa cgfuzj;ijg; gad;gLj;jp fow;Wtjw;Fk; xl;Ltjw;Fk;

topfhl;Lf.

 vz;nza; kl;lj;ij rPuhfg; Ngz Ntz;bajd; Kf;fpaj;Jtj;ij typAWj;Jf.

(kl;lj;ij guPl;rpg;gjw;fhd Kiwia mwpa khztu;fis topg;gLj;Jf.)

 cuha;T ePf;fy; vz;nza; mKf;fkhdpapd; mKf;fk; Fiwtiltjw;fhd fhuzq;fs;

gw;wpf; fye;JiuahLf.

 fow;wp mfw;wg;gl;l vz;nza;g; gk;gpapd; njhopw;ghl;il guPl;rpf;ff;$ba Kiwiar;

nra;J fhl;b vz;nza; gk;gpia guPl;rpg;gjw;F khztu;fSf;Fr; re;ju;g;gj;ij

toq;Ff.

gpujhd nrhw;fs; / vz;zf;fU:

² krfpLk; Kiw - lubrication system

² vz;nza;g; gk;gp - oil pump

² krfply; - lubricant

² njwpg;G - splash
² ghFepiy - viscosity
² tpLtpg;G thy;T - relief valve
² ngw;nwhy; - petrol
² krfpLk; ,lk; - lubricating points
² krfpLk; tyak; - lubricating zones
² vy;iy krfply; - boundary lubrication
² fyg;G krfply; - mixed lubrication
² ePupaf;f tpir krfply; - hydrodynamic lubrication
² gy; juk; - multi grade
² vz;nza; milg;G - oil seal
² J}z;ly; top thy;T - by pass valve
² mKf;f khdp - pressure gauge
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jutpUj;jp cs;sPLfs; :

 cuha;T ePf;fy; vz;nza;fspd; tifg;gLj;jy; mlq;fpa Fwpg;G

 cuha;T ePf;fy; njhFjpapd; gUkl;lhd tupg;glk;

 cuha;T ePf;fy; Vw;gLk; tpjj;ijj; njspthff; fhl;Lk; tPbNahf; fhl;rp/tupg;glk;

 cuha;T ePf;fy; gk;gp (gad;ghl;bypUe;J mfw;wg;gl;l)

 Nkhl;lhu; thfd vd;[pd; / Nkhl;lhu; tz;b

 cuha;T ePf;fy; Kiwfspd; tupg;glq;fs;

 Gupahzpr; rhtpj;njhFjp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 cuha;T ePf;fy; njhFjpapd; Kf;fpaj;Jtj;ij ntspg;gLj;jy;

 cuha;T ePf;fy; Kiwapd; gd;tifikiaAk; rhjf> ghjfq;fisAk; tpgupj;jy;

 cuha;T ePf;fw; gk;gpapd; nraw;ghl;il guPl;rpj;jy;

 cuha;T ePf;fy; vz;nzapd; ,ay;Gfis tpgupj;jy;

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'9( Nkhl;lhu; thfd jLg;Gj; njhFjpfspd; njhopw;ghL gw;wpf; Nfl;lwpthu;.

ghlNtisfs; ( 06

fw;ww;; NgWfs; ( ² nghwpKiw> jput mKf;fj; jLg;Gj; njhFjpapd; njhopw;ghl;il

tptupg;ghu;.

² nghwpKiw> jput mKf;fj; jLg;Gj; njhFjpapd; gpujhd $Wfspd;
njhopiy tpsf;Fthu;.

² nghwpKiw> jput mKf;fj; jLg;Gj; njhFjpiaf; mt;tg;NghJ
guhkupg;gjd; mtrpaj;ij tpsf;Fthu;.

² etPd Nkhl;lhu; thfdq;fspd; gad;gLj;Jk; jLg;Gj;njhFjpfspy;
tpNrl jd;ikia tpgupg;ghu;.

² gFjpfshf fow;wg;gl;l nld;lk; gpujhd cUisapd; gFjpfisr;

rupahf xUq;F Nru;g;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu; thfdk; gy;tifahd ghijfspd; jd;ikiag; nghUj;Jk; ghijiag;
gad;gLj;Jk; Vida egu;fspd; ghJfhg;ig cWjpg;gLj;Jk; tifapy; thfdj;ij
nrYj;JtJ Nghd;W Xl;bf; nfhz;bUf;Fk; Nkhl;lhu; thfdk; mtru re;ju;g;gj;jpy;
cldbahf epWj;j Ntz;b Vw;gLtjdhy; Ntfj;ijf; Fiwj;Jf; nfhs;tjw;F
Njitg;gLfpd;wJ. NkYk; epWj;jg;gl;bUf;Fk; Nkhl;lhu; thfdk; efu;tijj; jLg;gjw;F
rpy;Yj; jLg;Gfis ,lNtz;Lk;. ,jdhy; Nkhl;lu; thfdj;Jf;Fj; jLg;Gj; njhFjp
xd;W Kf;fpakhFk;. jLg;Gj; njhFjp nraw;ghl;bw;fhf gad;gLj;jg;gl;Ls;s Kiwfis
,dq;fhz;gJld; gy;NtW jLg;G Kiwfspd; NtWghl;il xg;gPL nra;J mtw;iwg;
guhkupg;gJ gw;wpa tpsf;fj;ijg; ngw;Wf; nfhs;tJ ,j;Nju;r;rp kl;lj;jpd; vjpu;ghu;g;ghFk;.

 Nkhl;lhu; thfdnkhd;W Xbf;nfhz;bUf;Fk;NghJ jpBnud ghijf;Ff;FWf;fhf xUtu;

Xl KidAk; fhl;rpiaf; fhl;b my;yJ mt;thwhd xU epfo;it Kd;itj;J

jLg;Gj; njhFjpapd; Kf;fpaj;Jtj;ij czu;j;Jq;fs;.

 ,q;F ,af;f rf;jp ntg;g rf;jpahf khw;wg;gLtjidj; jLg;Gj; jl;L my;yJ

jLg;Gf;  Flk; ntg;gNkw;gLtjdhy; mt;tplj;ij Fspu;j;Jtjd; Kf;fpaj;Jtj;ij

vLj;Jf; fhl;lTk;.

 nghwpKiwj; jLg;Gj; njhFjpiaf;nfhz;l Nkhl;lhu; irf;fps; / jputj;jLg;Gj;

njhFjpiaf; nfhz;l Nkhl;lhu; irf;fps; Mfpatw;iwf; fhl;rpg;gLj;jp

jLg;Gj;njhFjpapy; fhzg;gLk; Gwthupahd NtWghLfisf; Fwpg;gpLkhW khztiu

topg;gLj;Jq;fs;.

 nghwpKiw kw;Wk; ePupay; jLg;Gj; njhFjpapy; gpujhd $Wfs; mlq;fpa tupg;glk;

tPbNahf; fhl;rpfis Kd;itj;Jj; jLg;Gj; njhFjpfspd; gpujhd ghfq;fisAk;

njhFjpfs; nraw;ghl;ilAk; tpgupf;f.

 KoT tif / Fltif (drum & disc) kw;Wk; tl;lj;jl;L tif jLg;Gj;njhFjpAs;s
Nkhl;lhu; irf;fpnshd;iw my;yJ mjd; glj;ij my;yJ mjidf; fhl;Lk; tPbNahf;

fhl;rpnahd;wpid tFg;gpy; fhl;rpg;gLj;Jq;fs;.

 ePupay; jLg;Gj; njhFjpapy; gad;gLj;jg;gLfpd;w jLg;G vz;nza; (brea oil) fspd;
,ay;Gfis tpgupf;f.

 ePupay; jLg;Gj; njhFjp xd;wpd; frpT Vw;gLtjd; Kf;fpaj;Jtj;ij tpsf;Ff.

 gpujhd ePupay; cUisapw; nraw;ghl;L tupg;glj;ij / tPbNahf; fhl;rpiag; gad;gLj;jp
tpgupf;f.

 tupg;glk; / tPbNahf; fhl;rpia cgNahfpj;J nld;lk; jiyik> ePupay; cUisapd;

( tandam master cylinder) nraw;ghl;il tpgupf ;f.
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 nld;lk; gpujhd jput cUisapd; gFjpfisf; fow;wp xd;wpizf;;Fk; Kiwia

khjpupahff; fhl;LtNjhL khztu;fSf;Fk; mjw;fhfr; re;ju;g;gk; toq;fTk;.

 nghwpKiw kw;Wk; jputj; jLg;Gj; njhFjpfspd; fhyj;Jf;F Vw;g guhkupg;gjd;

Kf;fpaj;Jtj;ij tpsf;Fjy;.

- epWj;jg;gLk; NghJ jLg;igr; rPu; nra;jy;

- Nrit jLg;igr; rPu; nra;jy;

- jLg;G vz;nzia cupa kl;lj;jpy; NgZjy;

 Nkhl;lhu; thfdj;jpd; jLg;Gj; njhFjpf;fhd tY cjtpapd; (power assisted)
Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lf.

 Nkhl;lhu; thfdq;fspy; ePupay; jLg;Gj; njhFjpapy; Jizr; rf;jpahf ntw;wpl

vOg;gp (vaccum booster) kw;Wk; jput vOg;gp (air booster) gad;gLj;Jk; Kiwapidf;

fhl;Lk; tupg;glk; / tPbNahf; fhl;rp %yk; tpgupf;Ff.

 mKf;f thA jLg;Gj; njhFjpapd; rpwg;gpay;ig vLj;Jf; fhl;Lf.

 etPd Nkhl;lhu; thfdq;fspy; gad;gLj;jpAs;s G+l;nljpu; jLg;G (anti locking braking
system) Kiwapd; rpwg;gpay;Gfis khztu;fSld; fye;JiuahLf.

(,r;nraw;ghl;L Kiw eilngWtjw;fhd fhuzk; rpy;Yfspy; nghUj;jpAs;s czupfs;

%yk; ngw;Wf; nfhs;Sk; rkpf;iQ %yk;> ,yj;jpudpay; fl;Lg;ghl;L myF (E.C.U)
%yk; rpy;Yfspd; cuha;T rf;jpf;Fg; nghUj;jkhd tY rpy;Y tOf;fpr; nry;tijj;

jLg;gjw;fhf jLg;Gr; rf;jp toq;fg;gLtjid cWjpg;gLj;Jf.)

gpujhd nrhw;fs; / vz;zf;fU:

² nghwpKiw jLg;G Kiw - mechanical braking system

² jput mKf;fj; jLg;G Kiw - hydraulic breaking system

² Nritj; jLg;G - service brake
² epWj;Jk; epWj;jg;gl;Ls;s ifj;jLg;G - parking brake / hand brake
² tY cjtp - power assisted
² tOf;fpnajpupj; jLg;G - Anti locking Brake System (A.B.S)
² nld;lk; gpujhd cUis - tandem master cylinder
² ntw;wpl cjtp - vaccum assisted
² ,yj;jpudpay; fl;Lg;ghl;L myF - E.C.U (Electronic Control Unit)
² KoTj;jLg;G - drum brake
² jl;L jLg;G - disc brake
² mKf;f thA/neUf;fpa thA - compressed air

jutpUj;jp cs;sPLfs; :

 irf;fps; / <UUsp

 Fl tif> tl;lj;jl;L tif jLg;Gj; njhFjp nfhz;l Nkhl;lhu; irf;fps;fs;

 jputj; jLg;G njhFjpapd; $Wfs; mlq;fpAs;s glk; / tPbNahf; fhl;rp

 gpujhd jput cUis (cs;sfg; gFjpfs; mlq;fpa)

 ntw;wpl Jiz jputj; njhFjpapd; $Wfis cila tupg;glk; tPbNahf; fhl;rp

 jLg;Gj; njhFjpapd; $Wfs; mlq;fpAs;s glk; / tPbNahf; fhl;rp

 G+l;nljpu; jLg;G Kiw mlq;fpa (A.B.S) tupg;glk; / tPbNahf; fhl;rp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jLg;G Kiwfspd; mD$yq;fs;> gpujp$yq;fis tptupj;jy;.

 nghwpKiw kw;Wk; jput jLg;Gj; njhFjpapd; njhopw;ghl;il tpsf;Fjy;.
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 nghwpKiw kw;Wk; jput jLg;Gj; njhFjpf; $Wfspd; nraw;ghl;il tpsf;Ff.

 tY Jiz jLg;Gj; njhFjpapd; rpwg;gpay;Gfis tpsf;Ff.

 gFjpfshfhff; fow;wg;gl;Ls;s nld;lk; gpujhd cUisapd; gFjpfis cupa

Kiwapy; xd;W Nru;j;jy;

 nghwpKiw kw;Wk; jput mKf;f jLg;Gj; njhFjpfspd; fhyj;Jf;F Vw;g guhkupg;gjd;

Kf;fpaj;Jtj;ij tpsf;Ff.

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'10( Nkhl;lhu; thfdnkhd;wpd; njhlf;fpj; njhFjpapdJk; kpd;Ndw;wy; njhFjp-
apdJk; njhopw;ghL rhu;e;j guhkupg;G Ntiyfisr; nra;thu;.

ghlNtisfs; ( 04

fw;ww;; NgWfs; (  njhlf;fp myfpd; $WfSf;fpilapyhd njhlu;gpid cUtupg;glj;jpd;

JizAld; tpsf;Fthu;.

² njhlf;fp Nkhl;lupd; njhopw;ghl;il tptupg;ghu;.

² njhlf;fpj; njhFjpapd; tupr;RUs; Mspapd; Kf;fpaj;Jtj;ij tptupg;ghu;.

² kpd;Ndw;wy; njhFjpapd; njhopw;ghl;il tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu; thfdnkhd;wpd; vd;[pdpd; Muk;gr; Row;Wiff;F NeNuhl;l Nkhl;lNu
gad;gLj;jg;gLk;. mjw;fhf cau; Xl;lk; Njitahjyhy;> mt;Nthl;lj;ij MStjw;fhf
(fl;Lg;gLj;Jtjw;fhf) tupr;RUnshd;W (Solenoid) %yk; gad;gLj;jg;gLfpd;w  Msp
xd;W gad;gLj;jg;gLfpd;wJ. mt;Nthl;lk; kpd;fytLf;fpypUe;J ngwg;gLfpd;wikahy;>
kpd;fytLf;ifj; Jupjkhf ,ay;G epiyg;gLj;Jtjw;fhf Mlyhf;fp gad;gLj;jg;gLk;.

 Nkhl;lu; thfdnkhd;wpd; vd;[pidr; Row;Wtjw;fhf mjpf KWf;Fj; jpwd; Njit

vd;gijf; fye;Jiuahb tpsf;Fq;fs;.

 ,jw;fhf kpd;Nkhl;lnuhd;wpd; Njitia tpsf;fp> mk;Nkhl;lhu; nfhz;bUf;fNtz;ba

rpwg;gpay;Gfis tpsq;fpf;nfhs;sj; JizGupAq;fs;. (kpd;Nkhl;lhiu nraw;gLj;Jtjw;F

kpd;fyk; gad;gLj;Jtij cWjpg;gLj;Jf.)

 njhlf;f Nkhl;lnuhd;W kw;Wk; Rw;W tupg;glnkhd;iw fhl;b> mjd; Gyr;RUSk;

MNkr;ru; RUSk; ,ize;Js;s tpjj;ij tpsq;fpf; nfhs;sj; JizGupAq;fs;.

NeNuhl;l Nkhl;lhu; tiffs;

gf;fr;Rw;W njhlu; Rw;W ,ize;j Rw;W

    (f - Gyr;RUs; ^Field coil& A - MNkr;ru;&
 gf;fr;Rw;Wf;fs; nfhz;l Nkhl;lu;: Gyr; RUSk; MNkr;ru; RUSk; rkhe;jukhf

,ize;J fhzg;gLk;. ,jd; fjp khwhJ fhzg;gLtNjhL> cau; njhlf;f  KWf;fk;

ju khl;lhJ.

 njhlf;fr; Rw;Wfs; nfhz;l Nkhl;lhu;:- Gyr;Rw;W kw;Wk; MNkr;ru; Rw;Wk; njhluhf

,ize;J fhzg;gLk;. ,q;F cau; Muk;g mOj;jk; fhzg;gLk;.

 ,ize;j Rw;Wfs; nfhz;l Nkhl;lhu;:- njhlu; Rw;Wk; kw;Wk; gf;fr; Rw;Wk; RUSk;

ciltjhy; khwhj fjpiaAk; cau; njhlf;f mOj;jKk; nfhz;lJ.

 njhlf ; f p  Nkhl ; l u pd ;  Clhf cau ;  Xl ; lk ;  g ha ;f pd ; wikahy ;

Rw;Wf;fs;(windings)fzg;nghOjpy; ntg;gNkw ,lKz;lhifahy; kpfr; nrhw;g Neuj;Jf;F

khj;jpuNk njhlf;f Nkhl;lhiuj; njhopw;gLj;jy; Ntz;Lk; vd;gij tpsf;Fq;fs;.

 ,jw;fhf tupr;RUnshd;W gad;gLj;jg;gl;L> rpW gw;rpy;nyhd;iwg; gad;gLj;jp

jw;fhypfkhf Nkhl;lu; mr;R vd;[pDld; ,izAk; tpjj;ij tpsf;Fq;fs;.

A A A
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 njhlf;Fjy; njhFjpf;Fupa mbg;gilf; $WfSs; ,izf;fg;gl;Ls;s kpd; Rw;wpd;

tupg;glj;ij Kd;itj;J tpsf;Ff.

 Nkhl;lhUf;Fk;> Vida kpd;NjitfSf;Fk; njhlu;r;rpahf kpd; toq;Ftjw;F

kpd;fytLf;F Njitg;gLfpd;wikia tpsq;fpf;nfhs;sj; Jiz GupAq;fs;. (Vida

Njitfs;: Cjp> Kw;gf;fj; jupg;G tpsf;Ffs;> cl;Gw tpsf;Ffs;. ,yj;jpudpay;

Rw;Wf;fs;> thndhyp)

 gpujhd kpd; Njitahfpa> njhlf;fp Nkk;ghl;Lf;fhf ghupa tY Njitahjyhy;>

mt;tYitj; Jupjkhf> mk;kpd;fytLf;Ff;F toq;f Ntz;Lk; vd;gij tpsf;Fq;fs;.

 Mlyhf;fpapd; njhopw;ghl;il tpsq;fpf; nfhs;tjw;Fr; re;ju;g;gj;ij toq;Ff. Mlyhf;fp

vd;[pdpd; KWf;Fj;jz;L nghUj;jg;gl;Ls;s fk;gpAk; nrYj;jy; thu; %yk;

njhopw;gLfpd;wJ vd;gij cWjp nra;J nfhs;f.  (Mlyhf;fpapdhy; %mtj;ij

Mly; Nthy;w;wsT toq;fg;gLtNjhL> mjidr; rPuhf;fQ; nra;J NeNuhl;lkhf

khw;wpa gpd;du;> kpd;fytLf;if kpd;Ndw;Wtjw;fhfg; gad;gLj;jyhk;. NkYk; vd;[pd;

Nrhk;gp Ntfj;jpy; RoYk; NghJ Mlyhf;fpapd; %yk; kpd;fykhdJ Xustpw;F

kpd;Ndw;wg;gLfpd;wJ.

 MlNyhl;lj;jpw;Fk; kpd;fyj;jpw;Fk; ,ilapy; ,lg;gl;Ls;s Nthy;w;wsT xOq;fhf;fp

Kf;fpaj;Jtj;ij tpsf;Ff.

gpujhd nrhw;fs; / vz;zf;fU:

² ,ize;j RUs; Nkhl;lhu; - compound wound motor

² njhlf;f Nkhl;lhu; - starting motor

² Mlyhf;fp - alternator

² tupr;RUs; Msp - solonoid switch

² KWf;Fj; jpwd; - torque
² gf;fr; Rw;W RUs; Nkhl;lu; - shunt wound motor
² njhlu; Rw;W RUs; Nkhl;lu; - series wound motor
² Gyr;RUs; - field coil
² rpW gw;rpy; - pinion
² nrYj;Jk; thu; - drive belt

jutpUj;jp cs;sPLfs; :

 gFjpfshff; fow;wf;$ba njhlf;fp Nkhl;lu;> Mlyhf;fp

 njhlf;fr; Rw;iwAk; kw;Wk; kpd;fy kpd; Vw;wj; njhFjpapd; Rw;W tupg;glk; (njhlf;f

Nkhl;lUk;> Mlyhf;fpAk;)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Nkhl;lhu; thfdj;jpd; njhlf;f Nkhl;lupd; Kf;fpaj;Jtj;ij tpsf;;Fjy;

 Nkhl;lupd; gpujhd ghfq;;fisg; ngaupLjy;

 kpd;fy kpd; Vw;wj;jpd; Kf;fpaj;Jtj;ij tpgupj;jy;

 ,ize;j Rw;Wr; RUs; Nkhl;lupd; Rw;W tupg;glj;ij tiujy;

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'11( Nkhl;lhu; thfdnkhd;wpd; kpd; njhFjpia EZfpaha;thu;.

ghlNtisfs; ( 04

fw;ww;; NgWfs; ( ² Nkhl;lu; thfdnkhd;wpd; kpd;njhFjp mlq;fpAs;s Rw;Wtupg;glq;fis

thrpg;ghu;.

² Nkhl;lu; thfdnkhd;wpd; kpd;njhFjpapy; Vw;glf;$ba vspa
FiwghLfisg; gl;baw;gLj;Jthu;.

² khjpup gyif kPJ Cjpj; njhFjpnahd;wpd; Rw;iwj; jhgpg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu; thfd> irif tpsf;Ffs;> gf;f tpsf;Ffs;> jLg;G tpsf;Ffs;> Gwkhw;wy;
tpsf;Ffs; (Reverse lights) cl;gl tpsf;Fj;njhFjp> Cjpj;njhFjp Nghd;w
kpd;njhFjpfspd; fl;Lg;ghl;Lj;(MSif) Jizf;$Wfs; gw;wpAk;> mtw;wpy;
gad;gLj;jg;gl;Ls;s fl;Lg;ghl;L (MSif) Kiwfs; gw;wpAk; fw;gNjhL mt;thwhd
njhFjpfspd; vspikahd FiwghLfis eptu;j;jp nra;Ak; jpwidAk; toq;FtNj
,j;Nju;r;rp kl;lj;jpd; Nehf;fkhFk;.
 Nkhl;lhu; thfdnkhd;wpd; kpd;njhFjp mlq;fpAs;s Rw;Wg;gyif / tPbNahf; fhl;rpia

Kd;itj;J mr;Rw;iwj; njhopw;glr; nra;AkhW khztiu topg;gLj;Jq;fs;.

 kpd;njhFjpapd; kpd;Kjy;fs; kpd;fytLf;F vd;gij cWjpg;gLj;jpg; guhkupg;Gila

kpd; fytLf;F ghtidf;fhf kpd;fyj;jpd; cupa Kiwapy; guhkupg;gjd; Kf;fpaj;Jtk;

gw;wpf; fye;Jiuahlypd; %yk; cWjp nra;aTk;.

 jput kl;lj;ij cupa Kiwapy; NgZjy;.

 kpd;fytLf;F G+uz kpd; Vw;w epiyapy; cs;sdth vd guPl;rpf;Fk; Kiwiaf;

fye;Jiuahly; %yk; cWjp nra;aTk;.

 kpd; gF nghUspd; jd;dPu;g;G 1.25 kpd;fytLf;fpy; G+uzkhd kpd; Vw;wk; (jput

khdpapd; %yk; guPl;rpf;fg;gLk;)

 MW kpd; fyq;fs; vdpd; Nthy;w;wsT 13.6 Mf ,Ug;gpd; mJ G+uz kpd;Ndw;wkhFk;.

 etPd Nkhl;lu; thfdq;fspy; mNefkhfg; gad;gLj;JtJ ghukupg;gw;w kpd;fytLf;F

vd;gij fye;Jiuahly; %yk; cWjpg;gLj;jTk;.

 kpd;fytLf;fpd; kiw Kidf;F ,izf;fg;gl;Ls;s Kiwia mtjhdpf;fr; nra;J

kpd; Rw;Wf;fspy; kiw Kidf;F ,izf;fg;gl;Ls;s tpjk; gw;wp cWjp nra;aTk;.

 vspa kpd; tpsf;Fr; Rw;iw tupg;glj;jpd; %yk; Rw;wpd; ghfq;fis ,dq;fhzr;

nra;f.

 xt;nthU kpd; Rw;Wf;Fkhf gad;gLj;jg;gl;Ls;s ghfq;fshtd kpd; tpsf;F> cWjp>

tlk; gy;NtW Mspfs; kw;Wk; mQ;rypfs; (Relays) gad;gLj;Jtjw;fhd fhuzj;ijf;

fye;Jiuahb tpgupAq;fs;.

 Cjpj; njhFjp (horn)> gpujhd tpsf;Ffs; Nghd;wtw;wpw;F $ba kpd; Xl;lj;ijg;
ngw;Wf; nfhs;Sk; ghfq;fSf;F mQ;ryp Clhf kpd; Xl;lk; toq;Ftjd;

Kf;fpaj;Jtj;ij tpsf;Ff.

 tpsf;F> cWfp> mQ;ryp> Msp kw;Wk; gspr;rpLthd; (flasher) myF Nghd;wtw;wpy;

FwpaPLfSld; cz;ikahd cgfuzq;fisAk; xg;gpl;Lg; ghu;f;fTk;.

 mQ;ryp gad;gLj;Jtjd; mD$yq;fisf; fye;JiuahLf.

 rpwpa kpd; Xl;lj;jpd; %yk; ngupa kpd; Xl;lj;ijf; fl;Lg;gLj;jy;.

 Mspapy; ,Ue;J ,izf;fg;gl;Ls;s tlq;fspd; tpl;lq;fis Fiwj;Jf; nfhs;s

KbAkhjy;

 Mspapy; ,izf;fg;gl;Ls;s Kid (contact) vwptijj; jLj;jy;
 Cjp Rw;W xd;wpd; cU tupg;glj;ijj; Jizahff; nfhz;L (mQ;rypAld;) Rw;nwhd;iw

khjpupg; gyif kPJ mikg;gjw;Fr; re;ju;g;gj;ijg; ngw;Wf; nfhLf;fTk;.

 mt;thwhd re;ju;g;gj;jpy; Gtpj;njhLg;ig ,izf;Fk; Kiwia tpsf;Ff. mQ;rypapy;

Fwpg;gplg;gl;Ls;s njhopDl;g jfty;fis mbg;gilahff; nfhz;L mr;Rw;Wf;F
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,izf;Fk; Kiw gw;wp tpsf;fk; xd;iw ngw;Wf; nfhs;tjw;F <LgLj;jTk;.

gpujhd nrhw;fs; / vz;zf;fU:

² jd;dPu;g;G - specific gravity

² gspr;rpLthd; myF- flash unit

² mQ;ryp - relay

² cUfp - fuse

jutpUj;jp cs;sPLfs; :

 Nkhl;lhu; thfd kpd;njhFjpia cs;slf;fpa Rw;Wg;gyif / tpsf;fg;glq;fs; /
tPbNahf; fhl;rpfs;

 Nkhl;lhu; thfd kpd;Rw;Wf;fspy; gad;gLk; Jizf;$Wfs;

 Msp tiffs;

 mQ;rypfSk; mtw;wpd; mwpTWj;jw; gj;jpuq;fSk;

 Cjpfs;

 gy;NtW cUfpfs;

 ntt;NtW tY msTfisf; nfhz;l kpd;tpsf;Ffs;.

 xw;iwj;njhLif xw;iw ,io (S.C.S.F)

 ,ul;ilj;njhLif ,ul;il ,io (D.C.D.F)

 rhtpj;njhFjp (spanner set) (jpwe;j ,U Kisr;rhtp> Nkhjpu rhtp> rPu;nra;af;$ba

rhtp)

 jpUfhzp KLf;fp

 nghJf;FwL

 tlk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Nkhl;lhu; thfd kpd;njhFjp mlq;fpa Rw;W tupg;glj;ij thrpj;jy;

 Jizf;$WfSf;fhf (Components) FwpaPLfisg; gad;gLj;jYk; Rw;W tupg;glj;ij

tiujYk;

 kpd;njhFjpapd; vspa FiwghLfisg; gl;baw;gLj;Jjy;

 Rw;W tupg;glj;ij mtjhdpf;fr; nra;J khjpupf; fhl;rp gyif kPJ Cjpr; Rw;nwhd;iw

xUq;F nra;jy;

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'12( Nkhl;lhu; thfdnkhd;wpy; cWjpg;ghl;ilg; NgZk; Kiwfis tprhuiz

nra;thu;.

ghlNtisfs; ( 04

fw;ww;; NgWfs; (  gy;NtW Nkhl;lu; thfdq;spy; cWjpg;ghL tpUj;jp nra;ag;gl;Ls;s

Kiwfisj; Njbaha;thu;.

² Ve;jhdKk; rpW gw;rpy;Y tifAila Rf;fhd; njhFjpapy;
mlq;fpAs;s $Wfis/ gFjpfisg; ngaupLthu;.

² njhq;fy; njhFjpapd; $Wfisg; ngaupLthu;.

² njhq;fy; njhFjpapd; njhopw;ghl;il tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu; thfdnkhd;wpd; rkdpiyia Nkk;gLj;Jtjw;fhfg; gad;gLj;Jk; gpujhd
njhFjpfs; rpytw;iw kw;Wk; mj;njhFjpapd; xt;nthU gFjpapdhYk; Nkhl;lu; thfdj;jpd;
rkdpiyapy; ghy; Vw;gLk; nry;thf;Fj; njhlu;ghfTk; Njbawptjw;Fk; Njitahd
mbg;gil gw;wpf; ftdQ; nrYj;Jjiyf; fl;bnaOg;GtNj ,j; Nju;r;rp %yk;
vjpu;ghu;f;fg;gLfpd;wJ.
 rhjhud nghwpfspdhy; Nkhl;lhu; thfdnkhd;W NtWgLfpd;w mbg;gilia (Xl;br;

nry;tjw;F> nghUs;fisf; nfhz;L nry;yy;> Ml;fis Vw;wpr; nry;yy;) fye;Jiuahb

Nkhl;lhu; thfdj;ij ,yFthfj; jpUg;Gjy;> ,yFthfr; RikNaw;wpr; nry;yy;>

jhf;Fg;gpbj;jy;> kw;Wk; jlq;fspd;wp ,yFthf Xl;br;nry;yf;$bajhf ,Ug;gjd;

mtrpaj;ij vLj;Jf;fhl;Lq;fs;.

 Nkhl;lu; thfdnkhd;iw Xl;br; nry;ifapy; rkepiyj; jd;ikapy; Nkhl;lu; thfdk;

epUkhzpf;fg;gl;bUf;Fk; tpjk; nry;thf;Fr; nrYj;Jfpd;wJ vd;gijf; fye;JiuahLf.

(tbtk;> rf;fu ,ilntsp> <u;it ikaj;jpd; mikT cWjpahf;fp)

 NkNy fye;Jiuahba tplaq;fisf; ftdj;jpw;nfhz;L> Nkhl;lhu; thfdnkhd;wpy;

Vw;glf;$ba rkdpiyf; FiyTfSf;fhd cjhuzq;fis khztuplk; tpdtp

ntspf;nfhzUq;fs;. (,af;f kw;Wk; epiyj;jy;)

 tPjpapy; Xl;br; nry;Yk; NghJ Nkhl;lhu; thfdj;jpw;F mj;jpahtrpakhd njhFjp

flT (steering) njhFjpahFk; vd;gij vLj;Jf;fhl;Lq;fs;.
 nrYj;jy; njhFjpapy; fpau; ngl;bg; nghwpapd; tifahf tpOgGg;Gyk; xU rl;lKk;

/ Ve;jhdKk; rpW gw;rpy;Yk; kw;Wk; rpW gw;rpy;Y tiffisg; ngaupl;L Ve;jhdKk;

rpW gw;rpy;Yk; kw;Wk; rpW gw;rpy;Y tiffspy; ,Uf;f Ntz;ba $Wfis khztuplk;

tpdTq;fs;. mtw;wpypUe;J nrYj;jy; rpy;Y> nrYj;jy; Jizg;nghwpg; ngl;b>

mr;Rj;jz;LfSf;fpilapyhd njhlu;G> ,Otpirj;jz;Lfs; (Tie Rod) %yk; rpy;Yfspd;

,izg;G Mfpa $Wfs; njhlu;ghf ,dq;fhz khztiu topg;gLj;Jq;fs;.

 Nkhl;lhu; thfdnkhd;iw Neu;tupirahf Xl;br; nry;tjpy; Kf;fpakhd fhuzpfis

(cl;rha;T> Gwr;rha;T> njhlu; Nfhzk;> Kjd;ikA+rpr; rha;T> tisNfhzk;)

fye;JiuahLq;fs;. Neu;tupirahf Xl;br;nry;tjw;fhd Nkw;gb fhuzpfisr; rupahfg;

NgzptUtjd; Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lq;fs;.

 Nkhl;lhu; thfdnkhd;iw NkLgs;skhd ghijnahd;wpd; topNa Xl;br;nry;Yk;NghJ

tpw;fs;> mjpu;r;rpAwpQ;rpfspd; (Shock absorbers) elj;ijia MuhAkhW khztiu

topg;gLj;Jq;fs;.

 Nkw;Fwpj;j jftw;fika> tpw;fSk;> mjpu;r;rpAwpQ;rpfSk; Nkhl;lhu; thfdj;jpd;

rkdpiyiag; Ngz cjTk; tpjj;ijf; fye;JiuahLq;fs;.

 tpw;fspd; gy;tifikia MuhAkhW khztiu topg;gLj;Jq;fs;. (,iyAUtpy;

(leaf spring)> RUs; tpy; (coil spring)> KWf;Fj; jz;L (trosion bar)

rpy;ypd; ,izg;Gf;fs; (FW mr;Rj;jz;Lfs;) njhFjpAld; ,izAk; tpjj;ij

Muha topg;gLj;Jq;fs;.
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 epiyg;gLj;jpf; Nfhypd; Kf;fpaj;Jtj;ij ntspf;nfhzu;f.

 epiyg;gLj;jp njhlu;ghf rpy;Yfspd; fhw;wKf;f jhf;fk; gw;wpf; fye;JiuahLf.

gpujhd nrhw;fs; / vz;zf;fU:
² ,af;f cWjpg;ghL - dynamic stability
² epiyj;j cWjpg;ghL - static stability
² thfdj;jpd; rkdpiy - balance of vehicle
² mjpu;r;rpAwpQ;rp - shock absober
² ge;Jf;fpz;z %l;L /Fz;L %l;L - ball joint
² jzpfUtp - damper
² tpy; - spring
² nrYj;jw; njhFjp - steering system
² Ve;jhdKk; rpWgw;rpy;Yk; - rack and pinion
² mr;R - axle
² cl;rha;T - toe-In
² Gwr;rha;T - toe-out
² njhlu; Nfhzk; - caster angle
² Kjd;ik Crp - king pin
² KWf;fw; jz;L - torsion bar
² epiyg;gLj;jpf; Nfhy; - stabilizer bar
² rpy;Y tupirahf;fk; - wheel alignment
² tpw;rha;Tf; Nfhzk; - cambar angle

jutpUj;jp cs;sPLfs; :

 Nkhl;lhu; thfdnkhd;wpd; nrYj;jy; njhFjpapy; mlq;fpAs;s $Wfs; xUq;FNru;e;J

fhzg;gLk; tpjj;ijf; fhl;lj;jf;f tpsf;fg;glk; my;yJ njhopw;gLepiy khjpupnahd;W

(Model)

 Nkhl;lhu; thfdnkhd;wpd; njhq;fy; njhFjpapy; mlq;fpAs;s $Wfs; xUq;FNru;e;J

fhzg;gLk; tpjj;ijf; fhl;lj;jf;f tpsf;fg;glk; my;yJ njhopw;gLepiy khjpupnahd;W

(Model)

 Nkhl;lhu; thfdnkhd;wpd; epiyg;gLj;jp kPJ nrYj;jg;gLk; jhf;ff; fhuzpfisg;

ngaupLf.

 ntt;NtW thfdq;fspd; nrYj;jp Nfj;jpu fzpjj;Jf;F Vw;g rpy;Y nghUj;Jk;

NghJ gad;gLj;Jfpd;w rpy ml;ltizfs;

 njhq;fw; njhFjpapd; $Wfisj; njspthff; fhl;lf;$ba khjpupfs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gy;NtW Nkhl;lhu; thfdq;fspd; cWjpg;ghl;bd; tpUj;jpf;fhd Kiwfis Ma;T

nra;jy;.

 nrYj;jy; Nfj;jpufzpjj;jpy; mlq;fpAs;s rpy;Yfis tupirg;gLj;jy; njhlu;ghd

fhuzpfis tpsf;Fjy;.

 Nkhl;lhu; thfdnkhd;wpd; cWjpepiyiag; NgZtjw;fhf njhq;fy; njhFjp

fhzg;gLtij kjpg;gply;.

 njhq;fw; njhFjpapy; mlq;fpAs;s mbg;gilahd gFjpfisg; ngaupLjy;.

Nkyjpf thrpg;gpw;fhf :
 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f

njhopDl;gk;> ,yq;if
² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology

-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'13( Nkhl;lhu; thfdnkhd;wpy; ghJfhg;ig cWjp nra;Jnfhs;tjw;Fg;

gad;gLj;jpAs;s cj;jpfisr; re;ju;gj;Jf;F Vw;gg; gad;gLj;jpf; nfhs;thu;.

ghlNtis ( 02
fw;ww;; NgW (  gpuahzpfspd; ghJfhg;ig cWjpg;gLj;Jtjd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

² Nkhl;lu; thfdq;fspy; ghJfhg;Gf;fhf cs;slf;fg;gl;Ls;s cj;jpfisf;

Fwpg;gpLthu;.

² ghJfhg;Gf;fhf cs;slf;fg;gl;Ls;s cj;jpfisr; rkNahfpjkhfg;

gad;gLj;Jthu;

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Nkhl;lhu; thfdnkhd;wpy; gazQ; nra;Ak; gazpfSf;Nfh mjpy; nfhz;Lnry;Yk;
nghUs;fSf;Nfh Gwr;#oy; epge;jidfspd;fPo; Vw;gLk; Nrjq;fis ,opthf;Ftjw;fhfg;
gpuNahfpf;fg;gl;Ls;s ghJfhg;G cj;jpfis ,dq;fhzr; re;ju;g;gnkhd;iw toq;FjiyNa
,q;F vjpu;ghu;f;fg;gLfpd;wJ.
 clw;(Body) gFjp ,y;yhj thfdnkhd;wpy; gazQ; nra;fpd;w gazpfSf;F mjpy;

nfhz;L nry;Yk; nghUl;fSf;F Rw;whly; kw;Wk; fhyepiy khw;wq;fs; %yk;

Vw;glf;$ba jlq;fy;fs; / Nrjq;fs; gw;wpf; fye;Jiuahb Nkhl;lu; thfdj;jpw;F
clw;gFjpnahd;iwg; gad;gLj;Jtjd; %yk; mt;thwhd jlq;fy;fs; / Nrjq;fs;
Fiwtilfpd;wij cWjpnra;J nfhs;f.

 Nkhl;lhu; thfdj;jpy; gazQ; nra;Ak; gazpfspd; ghJfhg;ig cWjpg;gLj;Jtjw;fhf>

cs;slf;fg;gl;Ls;s fPNo Fwpg;gplg;gl;Ls;s cj;jpfs; (El;g Kiwfs;) gw;wpf;

fye;JiuahLq;fs;.

 tspj;jpiu (wind screen)
 tspj;jpiuj; Jilg;gk; (wiper)
 Mrd thu; (Seat belt)
 mtru ntspNaWk; fjT (Emergency exit)
 thA gY}d;fs; (Air bags)
 G+l;bL Kiwfs; (locking system)
 fhw;Wj; jLg;Gj; njhFjp (A.B.S)
 kpd; tpsf;Ffs;
 jPg;ghJfhg;G cj;jpfs;

gpujhd nrhw;fs; / vz;zf;fU:
 tspj;jpiu - windscreen
Mrd thu; - seat-belt
 thA gY}d;fs; - air-bags
 mtru ntspNaWk; fjT - emergency exit doors
tspj;jpiuj; Jilg;ghd; - windscreen wiper
 jPg;ghJfhg;G cgfuzk; - fire protection equipment

jutpUj;jp cs;sPLfs; :
 Nkhl;lhu; thfdnkhd;wpd; mlq;fpAs;s ghJfhg;G cj;jpfis cs;slf;fpa tPbNahf;

fhl;rpfs; / cU tupg;glq;fs;

 mtw;wpd; njhopy;fis tpsf;Fk; tPbNahf; fhl;rpfs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:
 Nkhl;lhu; thfdq;fspd; ghJfhg;ig cWjpg;gLj;Jtjd; Kf;fpaj;Jtj;ij tpsf;Fjy;.
 Nkhl;lhu; thfdj;jpy; mlq;fpAs;s ghJfhg;G cj;jpfisg; ngaupLjy;.

 xt;nthU cj;jpfspdhy; ghJfhg;ig cWjpg;gLj;jg;gLk; Kiwia tptupj;jy;.

Nkyjpf thrpg;gpw;fhf :
 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f

njhopDl;gk;> ,yq;if
² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technol-

ogy -1st Edition - Europa Lehrmitte, Germany
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Nju;r;rp kl;lk; 6'14 ( Nkhl;lhu; thfdq;fspy; gad;gLk; tpNrl cj;jpfis tprhuiz nra;thu;.

ghlNtis : 01

fw;ww;; NgWfs; (  etPd Nkhl;lhu; thfdq;fspy; tpidjpwd; Nkk;gLj;jy; El;gKiwfis

tpsf;Fthu;.

² thA ntspafw;Wk; njhFjpfspypUe;J #oypy; khrile;j thA

Nru;tijf; fl;Lg;gLj;Jk; Kiwfis tptupg;ghu;.

² #oy; khriljiy ,opthf;Ftjw;fhd ntspafw;wp fl;Lg;gLj;jpfspd;

gq;fspg;ig tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

etPd Nkhl;lhu; thfdq;fspd; tpidj;jpwid Nkk;gLj;Jtjw;fhfg; gy;NtW cj;jpfs;
gad;gLfpd;wd. mj;NjhL ntspNaWk; thAtpy; mlq;fpAs;s khrile;j thAf;fisr;
#oypw;F ntspNaw;Wk; NghJ mtw;iwf; fl;Lg;gLj;Jtjw;F gy;NtW Kiwfs;
gad;gLfpd;wd. Nkw;gb Njitfis epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jk;
cj;jpfs; / Kiwapay;fs; gw;wpa vspa tpsf;fj;ij toq;FtNj ,jd;%yk;
vjpu;ghu;g;ghf;fg;gLfpd;wJ.

 Royp kpd;Ndw;wp (Turbo Charger) njhlu;ghd khztuJ fUj;Jf;fis tpdtpg;

nghUj;jkhd gpuNtrnkhd;iwg; ngw;Wf; nfhs;f.

 Roy; kpd;Ndw;wpapdJ njhopw;ghl;il ,yFthd Kiwapy; tpsf;Fq;fs;.

 tY tpupayhf;fpfisg; gad;gLj;Jtjd; mD$yq;fisf; fye;JiuahLq;fs;.

 ntspafw;W thAtpy; cs;slq;ff;$ba er;RthAf;fisg; ngaupLf.

 ntspafw;W thAtpy; mlq;fpAs;s khrile;j thAf;fisr; #oypw;F tpLtpg;gjhy;

Vw;gLk; epiyikfs; Fwpj;J khztuplk; tpdtp> ntspafw;W njhFjpapy;

gad;gLj;jg;gl;Ls;s Cf;fp / J}z;b kw;Wk; khw;wp (thA) ntspg;gLj;jp kPz;Lk;

Rw;Nwhl;lk; miltjd; Kf;fpaj;Jtj;ijf; fye;JiuahLf.

gpujhd nrhw;fs; / vz;zf;fU:
² tY cau;j;jp / vOg;gp - power boosters
² fhyy; fl;Lg;gLj;jp / ntspafw;wpf; fl;Lg;gLj;jp - emission control
² ntspafw;W thA kPs;Row;rp - exhaust gas re-circulation
² kuf;fup fdp];lu; - charcoal canister
² Cf;fpkhw;wp/J}z;b khw;wp - catalatic converter

jutpUj;jp cs;sPLfs; :

 gioatif Nkhl;lhu; thfdnkhd;wpd; glk; / tPbNahf; fhl;rp

 Gjpa tif / etPd Nkhl;lhu; thfdnkhd;wpd; glk; / tPbNahf; fhl;rp

 #oypw;Fg; Gifia tpLtpj;jgb nrYj;jg;gLfpdw thfdnkhd;wpd; glk; / tPbNahf;
fhl;rp

 Roy; kpd;Ndw;wp xd;wpd; (Turbo Charger) cU tupg;glk;

 Cf;fp/J}z;b khw;wpapd; FWf;F ntl;LKfj;Jld; $ba glk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Nkhl;lhu; thfdnkhd;wpd; tpidj;jpwid Nkk;gLj;Jtjd; mtrpaj;ij ntspg;gLj;jp

mjw;fhfg; gad;gLj;jg;gLk; El;g Kiwfis / cj;jpfisg; ngaupLjy;

 ntspafw;wp thAtpy; mlq;fpAs;s khrile;j thAf;fs; #oypy; Nru;tjhy; Vw;gLk;

ghjfkhd epiyikfisf; Fwpg;gpLjy;
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 ntspafw;wp thAj; njhFjpapy; mlq;fpAs;s khrile;j thA fl;Lg;ghl;L

Jizg;ghfq;fisAk; mtw;wpd; gq;fspg;igAk; tpsf;Fjy;

Nkyjpf thrpg;gpw;fhf :

 fy;tp ntspaPl;Lj; jpizf;fsk; (2014)> ve;jputpay; njhopDl;gk; II gFjp> jd;dpaf;f
njhopDl;gk;> ,yq;if

² The Authers of Automotive Technology Team 2006- Summer -  Modern Automotive technology
-1st Edition Modern Automotive Technology- Europa Lehrmitte, Germany
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Nju;r;rp       7 ( ehshe;j NtiyfSf;fhf kpd;tYitg; gad;gLj;J-thu;.

Nju;r;rp kl;lk; 7'1 ( kpd; Rw;nwhd;Wf;Fj; Njitahd mbg;gilj; JizAWg;Gf;fis

EZfpaha;thu;.

ghlNtisfs; ( 04

fw;ww; NgWfs; (  NeNuhl;lj;Jf;Fk; MlNyhl;lj;Jf;Fk; ,ilapyhd NtWghl;il

tpsf;Fthu;.

² kpd; Rw;Wf;fspy; fl;lhakhff; fhzg;gl Ntz;ba kpd; Kjy;>

fl;Lg;ghl;L cj;jpfs;> gag;G cj;jpfs; mlq;fpa khjpupnahd;wpd;

juTg; ngWkhdq;fis thrpj;J mf;$Wfis Ntwhf;fpf; fhl;Lthu;.

² kpd; Rw;Wf;fspy; gad;gLk; capu;g;gpy;yhj $Wfis ,dq;fz;L

mtw;wpd; ngWkhdq;fis thrpg;ghu;.

² jilapfs;> nfhs;sstpfs;> J}z;bfs; Mfpatw;wpd; mikg;G

rhu;e;j gy;tifikia tpsf;Fthu;.

² nfhs;sstpnahd;W> jilapnahd;Wf;Ff; FWf;fhf> toq;fy;

Nthy;w;wsT tiu kpd;Ndw;wkiljy; kw;Wk;> kpd;Ndw;wkile;j

nfhs ;sst pnahd ;W jila pnahd ;Wf ;Ff ;  FWf ;fhf

kpd;dpwf;fkiljiy tiuG %yk; fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

cyu;fyq;fs;> MlNyhl;l tY toq;fy;fs; Nghd;w kpd; Kjy;fspYk; Msp> kpd;Fkpo;;
Nghd;w Jizg;ghfq;fs; / rhjdq;fs; vd;gtw;wpy; Fwpg;gplg;gl;Ls;s Nthy;w;wsT>
(kpd;Ndhl;lk;; kw;Wk; kpd;Ndhl;l tYg; (thw;wsT) ngWkhdq;fis mtjhdpg;gjd;
%yk; mt; tY toq;fy;fs; gad;gLj;Jk;NghJ ftdpf;f Ntz;ba tplaq;fis
mwpe;J nfhs;s KbAk;. mt;thNw jilapfs;> nfhs;sstpfs; kw;Wk; J}z;bfis
kpd;Rw;nwhd;Wld; njhlu;GgLj;Jtjd; %yk; ngw;Wf;nfhs;sf; $ba gad;fs; mtw;wpd;
nraw;ghLfis tpsq;fpf; nfhs;tjd;%yk;  jPu;khdpj;Jf;nfhs;s KbAk;.

 kpd;Rw;nwhd;wpy; mlq;fpAs;s gpujhd Jizg; ghfq;fs; / El;gKiwfspd;

(kpd;Kjy;fs;> fl;Lg;gLj;jpnahd;W kw;Wk; gag;G El;gKiwnahd;wpd;) Njitia

md;whl tho;tpy; gad;gLj;Jfpd;w kpd; cgfuzq;fspd; JizAld; Nfl;lwpe;J

ghlg; gpuNtrj;ij Nkw;nfhs;f)

 md;whl ghtidf;Fg; ngw;Wf;nfhs;sg;gLfpd;w kpd;Kjy;fs; gw;wpf; fye;Jiuahb

gl;banyhd;iwj; jahupf;f.

 gl;baw;gLj;jpa kpd;Kjy;fis NeNuhl;l kpd;Kjy; vdTk; MlNyhl;l kpd;Kjy;

vdTk; tifg;gLj;jr;nra;f.

 NeNuhl;lj;jpw;Fk; MlNyhl;lj;jpw;Fk; ,ilapyhd NtWghl;il> Nthy;w;wsT - Neu

tiugpd; %yKk; kpd;Ndhl;lk; gha;tij mbg;gilahff; nfhz;Lk; tpsf;Ff.

 ntt;NtW msTfspyhd kPz;Lk; kpd;Ndw;wf;$ba> kPz;Lk; kpd;Ndw;w Kbahj

cyu; kpd; fyq;fis khztu;fSf;F gfpu;e;jspj;J mtw;wpd; ngWkhdq;fis

thrpf;f ,lkspj;J mtw;wpy; Fwpg;gplg;gl;Ls;s ngWkhdq;fs; ngsjpf gUkd;

Nghd;wtw;wpd; Kf;fpaj;Jtj;ijf; fye;JiuahLf. (cyu; kpd;fyk; 1.5V
Nthy;w;wstpYk; kPz;Lk; kpd;Ndw;wf;$ba fyq;fs;  1.2 V, 2 V, 3.7 V Nthy;w;wsTfspYk;

cw;gj;jpnra;ag;gLk;. kPz;Lk; kPz;Lk; kpd;Ndw;wg;glf;$ba fyq;fspd; nfhs;ssT

kpy;yp mk;gpau; kzpj;jpahyk; (mAh) ,y; my;yJ mk;gpau; kzpj;jpahyk; (Ah) vd
Fwpg;gplg;gl;Ls;sd. AAA, AA, C, D Nghd;w msTfspYk; cyu; kpd; fyq;fs;

mjpfstpy; cw;gj;jpnra;ag;gLk;. (xNutifahd ,urhadg; gjhuj;jk; mlq;fpAs;s

cyu; kpd; fyq;fspd; gUkd; mjpfupf;Fk;NghJ cyu; kpd;fyj;jpd; nfhs;ssT
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mjpfupf;fg;gLk;. mNjNghd;W gy;NtW ,urhadg; gjhu;j;jq;fs; mlq;fpAs;s cyu;

kpd;fyq;fspd; gUkd; rkdhf ,Uf;fpd;w NghjpYk; mtw;wpd; nfhs;ssT NtWgLk;.

,t;Tyu; kpd;fyq;fis gy;NtW NjitfSf;fhfj; njhluhf ,izj;J  kpd;fyq;fs;

cw;gj;jp nra;ag;gLk;. (cjh. 9V kpd;fyk;) njhluhf ,izf;fg;gl;l

kpd;fyj;njhFjpiar; rkhe;jukhf ,izg;gjd; %yk; nfhs;ssit mjpfupj;J

fytLf;F (gw;wupg;nghjp battery pack) cw;gj;jp nra;ag;gLfpd;wJ.

 Nkhl;lhu; thfdq;fSf;Fg; gad;gLj;jg;gLk; ntt;NtW tif kpd;fyq;fspd; gad;fs;

gw;wpf; fye;JiuahLf (<a-mkpy:- Bry; kw;Wk; ngw;Nwhy; thfdq;fis capu;g;gpg;gjw;F>

epf;fy;-,Uk;G> epf;fy;-fl;kpak;> epf;fy;-cNyhf Ijiul;L> ypj;jpak;-,Uk;G> fyg;G

kw;Wk; kpd;dpay; thfdq;fSf;fhf)

 rpy tif Mspfis khztu;fsplk; gfpu;e;jspj;J mtw;wpYs;s tpguf;$w;iw

thrpg;gjw;Fr; re;ju;g;gj;ij Vw;gLj;jpf; nfhLf;f.

 me;j Mspfspd; nraw;ghl;ilg; gad;ghl;Lld; njspTgLj;Jf. (SPST, SPDT, DPST,
DPDT) Mspnahd;wpdhhy; RikkPJ kpd;Ndhl;l gha;r;riy epWtj;Jtjw;Nfh

kpd;Ndhl;lk; gha ,lkspf;fNth my;yJ ghijapy; khw;wj;ij Vw;gLj;jNth KbAk;)

 rpy kpd;Fkpo; tiffis khztu;fsplk; ifaspj;J mtw;wpYs;s ngWkhdq;fis

thrpf;fr; re;ju;g;gk; Vw;gLj;jpf; nfhLg;gJld; mg;ngWkhdq;fspd; Kf;fpaj;Jtj;ij

tpsq;fpf;nfhs;tjw;F cjTf. (kpd;Fkpo;fSf;Fg; gad;gLj;jf;$ba Nthy;w;wsTfs;

Fwpg;gplg;gl;Ls;sJld; mt;Nthy;w;wstpd; gb kpd;FkpOf;$lhfg; ghAk; kpd;Ndhl;lk;

my;yJ kpd;Fkpo; xspUk; NghJ tpuakhFk; tY thw;Wfspy; (W)  Fwpg;gplg;gl;Ls;sJ)

 jilfisj; njhluhf ,izg;gjhy; kpd; Rw;wpd; rktYj; jil vd;w nraw;ghlLj;

jil (,ilA+W) mjpfupg;gjdhy; kpd; Rw;nwhd;wpy; ghAk; kpd;Ndhl;lj;ij fl;Lg;gLj;j

KbAnkd;Wk; jilapf;F FWf;fhf mOj;jk; tPo;j;jg;gLk; vd;gij  njspTgLj;jp

rpytif jilapfspd; fl;likg;ig tpsq;fpf; nfhs;tjw;F cjTf. (mjpfkhf

gad;gLj;jg;gLk; epiyahd jilapahtJ fhgd; glyj;jilap> cNyhf glyj;jilap>

fk;gpr; RUs; jilap> cUfpj; jilap Nghd;w jilapfshFk;. jilapfspd;

jilg;ngWkhdk; Xk;> fpNyh Xk; my;yJ nkfh Xk;fspy; Fwpg;gplg;gl;Ls;sd.)

 jilnahd;wpd; kPJ nry;thf;Fr; nrYj;Jk; ngsjPf fhuzpfisj; njspTgLj;Jf.

l
R

A


 jilfspd; epwg;gupghil Fwpg;nghd;iw (4 epwtiyaq;fs;) khztu;fsplk; gfpu;e;jspj;J

rpy jilfsJ (mz;zsthf 5) ngWkhdq;fis epwg;gupghilapd; cjtpAld;

thrpj;J ml;ltizg;gLj;jr; nra;f.

 ngWkhdj;ij khw;wf;$ba jilapfis fz;lwpa cjtp nra;f.

 jw;fhypfkhf kpd;Ndhl;lj;ij Nrkpf;ff;$ba Jizg;ghfkhf nfhs;sstpia

mwpKfg;gLj;jp ntt;NtW tifahd nfhs;sstpfis ,dq;fhz;gjw;F cjtp

nra;f. (nfhs;sstpnahd;W ,U jfLfisAk;> mj;jfLfspuz;bw;fpilapy;  kpd;Dioa

gjhu;j;jnkhd;iwAk; nfhz;lJ.

 FwpaPl;L KiwapNyh my;yJ nghWkhdq;fisg; gad;gLj;jpNah Fwpg;gplg;gl;Ls;s

nfhs;ssT ngWkhdq;fisAk; Nthy;w;wsTfisAk; thrpf;f cjTf. (gpujhdkhf

khwhj / epiyahd nfhs;sstpfs; ,U tifg;gLk;. mit KidTs;s>

Kidtw;witahFk;. Kidtw;w nfhs;sstpfspy; kpd;Dioa gjhu;j;jkhf nrukpf;>

nghypjpd;> fljhrp> Nghd;wd gad;gLtJld; KidTs;s nfhs;sstpfspy; xU

jfL ,urhad gjhu;j;jkhtJld; kpd;Dioa gjhu;j;jkhapUg;gJ cNyhf xl;irl;Lg;

gilahFk;.  ,f; nfhs;sstpfspy; (+) Neu;> my;yJ (-) kiw FwpaPLfs;

Fwpf;fg;gl;bUf;Fk;. nfhs;sstpfspd; ngWkhdk; ikf;Nuh gul;> eNdh gul; my;yJ

gpf;Nfh gul;fspy; Fwpg;gplg;gl;Ls;sd. nfhs;sstpfSf;F ,UGwKk; gad;gLj;jf;$ba

Nthy;w;wstpd; cr;rg; ngWkhdKk; nfhs;sstpfspy; Fwpg;gplg;gl;Ls;sd.)
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 nfhs;sstpnahd;wpd; nfhs;ssT kPJ nry;thf;Fr; nrYj;Jk; ngsjPf fhuzpfisf;

fye;JiuahLf. 
A

C
d




 nfhs;sstpapd; kpd;Vw;w> ,wf;f tisapfis tiunghd;wpd; %yk; fye;JiuahLf.

 kpd; njhopDl;gtpaypy; jw;fhypfkhf fhe;j rf;jpiag; gad;gLj;Jk; Jizg;ghfkhf

fk;gpr; RUis mwpKfQ; nra;J> mt;thwhd RUs; tiffs; rpytw;iw

,dq;fhz;gjw;F topg;gLj;Jf. (Neupa fk;gpnahd;iw RUshf;Fk; NghJ mjw;Fj;

J}z;ly; vDk; ,ay;nghd;W fpilf;Fk;. cau; J}z;ly; jpwDila RUs;fspy;

fsQ;rpag;gLj;jf;$ba fhe;j rf;jp kpfg;ngupa ngWkhdnkhd;iw vLf;Fk; RUs;fspd;

J}z;ly;jpwd; n`d;wpfspy; mstpLtJld; mNefkhf RUs;fspy; J}z;lw;jpwd;

Fwpg;gplg;gltpy;iy. mr;RUs;fSf;Fg; gad;gLj;j Ntz;ba Nthy;w;wsTk;

kpd;Ndhl;lKk; ngUk;ghYk; Fwpg;gplg;gl;Ls;sd.)

gpujhd nrhw;fs; / vz;zf;fU:
² Kjy;fs; - source
² fl;Lg;ghl;L rhjdq;fs; - control devices
² tY - power
² Rik - load
² gag;G rhjdq;fs; - output devices
² NeNuhl;l kpd; - Direct Current (D.C)
² MlNyhl;l kpd; - Alternating Current (A.C)
² jil - resistance
² jilap - resistor
² KidTj;jd;ik - polarity
² nfhs;sstp - capacitor
² J}z;b - inductor
² njhlu; - series
² rkhe;ju - parallel
² capu;g;gw;w cgfuzk; - passive devices
² fk;gpr; RUs; - coils
² fhe;jr; rf;jp - magnetic energy
² jLg;G - choke coil
² nfhs;sstk; - capacitance
² J}z;ly; - inductance
² kpd; Vw;wk; - charge
² kpd;,wf;fk; - discharge
² tpguf;$w;W - specifications

jutpUj;jp cs;sPLfs; :

 AAA, AA, C, D Mfpa tiffSf;Fupa cyu;fyq;fs;> kPz;Lk; kpd;Ndw;wg;glf;$ba

cyu;fyq;fs; kpd;#s;fSf;F gad;gLj;jg;gLk; ,io kpd;Fkpo;> jiyik kpd;Dld;

gad;gLj;jg;gLk; ,iokpd;Fkpo;> GNshnuhspu;T tpsf;F> xspfhYk; ,Uthap tpsf;F

 Nthw ;wsTk; Xl;lKk; Fwpg ;g plg ;gl ;Ls;s ,yj;jpudpay; Rw;WfSf;Fg;

gad;gLj;jf;ff;$ba Mspfs;> jiyik kpd;Rw;Wf;fspy; gad;gLj;jj;jf;f Mspfs;>

mOj;Jk; Mspfs;.

 epwg;gupghilfisf; nfhz;l jilapfs;> cNyhfg; glyj; jilapfs;> fk;gpKWf;Fj;

jilapfs;> cUfpj; jilapfs;

 ntz;fsp (Ceramic) nfhs;sstpfs;> fljhrpf; nfhs;sstpfs;> nghypj;jPd;
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nfhs;sstpfs;> kpd;gFnghUl; nfhs;sstpfs;.

 gy;NtW tifahd J}z;bfs; (Gnshnshupu;Tf; Foha; tpsf;Ffs;> kpd;kzp> mQ;ryp)

 jilapfspd; epwg;gupghilfs; kw;Wk; ,yf;fg; gupghilfs; mlq;fpa ml;ilfs;

 thndhypf; fUtpfspy; xypf;fl;Lg;gLj;jp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 NeNuhl;l kpd;Ndhl;lKk;> MlNyhl;l kpd;Ndhl;lKk; Neuj;Jld; khWk; tpjj;ij

tiugpy; fhl;Ljy;

 vz;zpf;if my;yJ epwg;gupghil gad;gLj;jg;gl;Ls;s jilapfspd; ngWkhdj;ij

thrpj;J mstplg;gl;l ngWkhdq;fSld; xg;gpl;Lg; ghu;j;jy;.

 gy;NtW kpd;fy tiffspy; gy;NtW kpd;Fkpo; tiffspy; kw;Wk; ,aq;fhj kpd;

cgfuzq;fspd; nraw;ghl;il tptupj;jy;.

 gy;NtWgl;;l nraypoe;j kpd; cgfuzq;fspd; tpguf;$w;wpd; Kf;fpaj;Jtj;ij

tpsf;Fjy;.

 nfhs;sstpfis tifg;gLj;jy;

 nfhs;sstpfsJ kpd;Ndw;w kpd;dpwf;ff; Nfhyj;ij tiugpy; fhl;Ljy;.

 gy;NtW Msp tiffspd; gad;ghl;il tpgupj;jy;.

Nkyjpf thrpg;gpw;fhf

² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G

² MORLEY A, HUGHES. E, (1994), Principles of Electricity, fifth edition, UK, Addison Wesly

Longman Limited, Edinburgh Get Harlow.

² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd
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Nju;r;rp kl;lk; 7'2 ( njhluhfj; njhLf;fg;gl;l jilr; Rw;Wf;fspy; Nthy;w;;wstpw;Nfw;g

kpd;Ndhl;lj;jpd; elj;ijia EZfpaha;thu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; ( ² jilapnahd;Wf;Ff; FWf;fhf Nthy;w;wTf;Fk; kpd;Ndhl;lj;Jf;Fk;

,ilapyhd njhlu;ig tiugpy; / Nfhitahf Kd;itg;ghu;.

² njhluhd jilj; njhFjpnahd;wpd; me;je;jj; jilapf;Ff; FWf;fhd

Nthy;w;wsitf; fzpg;ghu;.

² njhluhd jilapj; njhFjpnahd;wpd; Nthy;w;wsitg; gy;khdpapdhy;

mse;J gOjile;Js;s jilapia ,dq;fhz;ghu;.

;

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

khwhj; jilap Clhf ghAk; kpd;Ndhl;lkhdJ> Nthw;wstpw;Nfw;g NtWgLk; vd;gJ
Xkpd; tpjpahff; $wg;gLfpd;wJ. jilapnahd;wpd; Clhf kpd;Ndhl;lk; ghAk; NghJ
Nthw;wsT tPo;;r;rp Vw;gLk; vd;gJ ,jd;%yk; ntspf;nfhzug;gLfpd;wJ. mjw;fika
njhluhd jilapj; njhFjpnahd;wpd; Clhfg; ghAk; kpd;Ndhl;lj;jpd;%yk; Vw;gLj;jg;gLk;
Nthw;wsT tPo;r;rpia msg;gjd;%yk; Rw;wpy; cs;s tOepiyikfisf; fz;Lgpbf;fyhk;.

 Xkpd; tpjpia kPz;Lk; epidT $u;e;J> Nthw;wsT> kw;Wk; kpd; Xl;lk;

Mfpatw;Wf;fpilapyhd njhlu;G gw;wp khztu; fUj;ijg; ngWq;fs;.

 ntt;NtW ngWkhdq;fisf;nfhz;l %d;W jilapfisj; jpl;lg; gyifapy; njhluhf

,izj;J mj;njhFjpA+lhf NeNuhl;l kpd;toq;fnyhd;iwj; njhLj;J> xt;nthU

jilapapdJk; ,U Gwq;fspYk; Nthw;wsit msg;gjw;fhf khztiu topg;gLj;Jq;fs;.

 jilap xd;wpd; ,Ugf;fq;fspd; Nthy;w;wsTfspd; $l;Lj;njhifia toq;fy;

Nthy;w;wsTf;Fr; rkkhf Ntz;Lk; vd;gij cWjpg;gLj;Jq;fs;.

 jil Rw;wpd; Clhfg; ghAk; kpd; Xl;lj;ij mse;jwpe;J jilapfspd;

jilg;ngWkhdq;fisg; gad;gLj;jp me;je;jj; jilapapd; Clhf ,Uf;fNtz;ba

Nthw;wsitf; fzpAq;fs;.

 mse;J ngw;w ngWkhdq;fSk;> fzpj;Jg; ngw;w ngWkhdq;fSk; rkkhdit vd;gi

cWjpg;gLj;jr; nra;Aq;fs;. (xg;gPL nra;jjd; gpd;du; khw;wk; fhzg;gl;lhy;

mk;khw;wj;Jf;Fupa fhuzk; jilapfspd; <T (,ilntsp Tolerance) ngWkhdk;

kw;Wk; mstpLtjw;Fj; njupT nra;ag;gl;l jil tPr;rpd; ngWkhdk; vd;gdthFk;.

 nghUj;jkhd ngWkhdj;ijf; nfhz;l jilapnahd;W njhluhf;fg;gLtjdhy; jilapy;

Nthy;w;wsT tPo;j;jg;gl;L Rikf;Fj; Njitahd Fiwe;j Nthy;w;wsitg;

ngw;Wf;nfhs;s ,aYk; vd;gij cWjpg;gLj;jr; nra;f.

cjhuzk;: xspfhYk; ,Uthapia xspur; nra;jy; (LED)

 Nthw;wsit msg;gjw;fhfg; gad;gLj;Jk; njhluhd jilapfspy; xd;wpd;

ngWkhdj;ijg; gpioahdjhf khw;wpj; njhFjpapd; xt;nthU jilapf;Ff; FWf;fhd

mOj;j tPo;r;rpia mstpLtjw;Fr; re;ju;;g;gj;ij Vw;gLj;jpf; nfhLf;f.

 ngWkhdk; khw;wg;gl;l jilapAld; njhFjpnahd;wpDs; ghAk; kpd;Ndhl;lj;ij

mse;J jilapfspy; Fwpg;gpl;Ls;s ngWkhdq;fis gad;gLj;jp xt;nthU jilapf;

$lhff; fhzg;gLk; Nthw;wsit fzpf;fr; nra;Aq;fs;.

 jilapfspd; ,UGwj;jpYk; mOj;j tPo;r;rpia mstpLjypd; kw;Wk; fzpj;jypd;

%yk; ngwf;$ba khw;wj;jpd; mbg;gilapy; njhLf;fg;gl;l jilapj; njhFjpapy;

tOTs;s jilapiaf; fz;lwpe;J nfhs;s KbAk; vd;gij cWjpg;gLj;jr; nra;f.

 njhluhf ,izf;fg;gl;l %d;W jilapfisf; nfhz;l njhFjpAld;> MlNyhl;l

kpd; toq;fnyhd;iwj; njhLj;J> xt;nthU jilapapd; ClhfTk; Nthw;wsit>

gy;khdpiag; gad;gLj;jp msf;f cjtpGupAq;fs;.
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 jilfs; njhluhd njhFjpnahd;Wf;F NeNuhl;l kpd; toq;fnyhd;iw toq;fpa

NghJ mjd; elj;ij khjpupNa MlNyhl;l kpd; toq;fnyhd;iw toq;fpa NghJk;

elj;ij fhzg;gLk; vd;gij cWjpg;gLj;jr; nra;f.

 njhLf;fg;gl;l jilap rpytw;wpd; rktY jilia R
T
=R

1
+R

2
+R

3
+......R

n
 vDk; rkd;ghL

%yk; njspTgLj;Jf.

gpujhd nrhw;fs; / vz;zf;fU:

² Xkpd; tpjp - Ohms Law

² njhlu; Rw;W - series circuite

² nraw;wpl;lg;gyif - project board

² rktYj;jilap - equivalant resistance

jutpUj;jp cs;sPLfs; :

 ntt;NtW ngWkhdq;fs; nfhz;l jilapfs; (680> 820> 1000> 1200 ;> 1500>
1800)

 kpd;-nghwpKiwg; gy;khdpfs;

 ,yf;fg; gy;khdpfs; (digital multimeters)

 nraw;wpl;lg; gyif (project board)

 NeNuhl;l> kw;Wk; MlNyhl;l tY toq;fy;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jilapnahd;wpd; Clhf kpd;Ndhl;lk; ghAk; NghJ epfOk; Nthy;w;wsT tPo;r;rpiaf;

fzpj;jy;.

 Nthy;w;wsit msg;gjw;Fg; gy;khdpiag; gad;gLj;jy;.

 njhluhfj; njhLf;fg;gl;l jilapj;njhFjpnahd;wpd; Clhfg; ghAk; kpd;Ndhl;lk;

fhuzkhf epfOk; Nthy;w;wsT tPo;r;rpf;Fk; toq;fy; Nthw;wsTf;Fk; ,ilapyhd

njhlu;igf; fzpg;gpl;L kw;Wk; mstpl;Lj; Njbawpjy;

 mjw;fika tOTs;s / gOjile;j jilapiaf; fz;lwptjw;F NkYs;s

vz;zf;fUitg; gad;gLj;jy;.

 jilapj; njhFjpnahd;wpd; tOtpidf;fz;lwptjw;F mstplg;gl;l Nthy;w;Wg;

ngWkhdk; kw;Wk; fzpf;fg;gl;l Nthw;Wg; ngWkhdq;fis xg;gPL nra;jy;.

Nkyjpf thrpg;gpw;fhf

² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G

² MORLEY A, HUGHES. E, (1994), Principles of Electricity, fifth edition, UK, Addison Wesly

Longman Limited, Edinburgh Get Harlow.

² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd
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Nju;r;rp kl;lk; 7'3 ( rkhe;jukhfj; njhLf;fg;gl;l jilr; Rw;Wf;fspd; Nthy;w;wstpw;Nfw;g>
Xl;lj;jpd; elj;ijia EZfp-aha;thu;.

ghlNtisfs; ( 04

fw;ww; NgWfs; (  rkhe;juj; jilj;njhFjpnahd;wpd; me;je;jj; jilf;F Clhfg; ghAk;

Xl;lj;ijf; fzpg;ghu;.

² rkhe;juj; jilr; Rw;nwhd;wpd; kpd;Ndhl;lj;ij  mstpLtjdhy; tO

cs;s jilia ,dq;fhz;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

rkhe;jukhd jilapj;njhFjpnahd;Wf;F NeNuhl;l kpd;toq;fiyj; njhLg;gjhy;>
jilapfspd; ngWkhdj;jpw;Nfw;g ,wq;Ftupirapy; jilapf;F Clhf kpd;Ndhl;lk;
ghAk;. ,e;j kpd;Ndhl;lj;ij msg;gjd; %yKk;> fzpg;gjd; %yKk;> tOTs;s /
gOjile;j jilapiaf; fz;lwpayhk;.

 rkhe;jukhd ntt;NtW ngWkhdq;fisf;nfhz;l %d;W jilapfisr; rkhe;jukhf

NeNuhl;l kpd; toq;fYf;F ,izj;J> xt;nthU jilapapd; Clhfg; ghAk;

kpd;Ndhl;lj;ij kw;Wk; Rw;nwhd;wpy; ghAk; nkhj;j kpd;Ndhl;lj;ij msf;FkhW

khztiu topg;gLj;Jq;fs;.

 Rw;Wf;F toq;fg;gl;Ls;s Nthw;wsT kw;Wk; jilapfspy; Fwpf;fg;gl;Ls;s

ngWkhdj;ijg; gad;gLj;jp me;je;jj; jilapapd; Clhfg; ghaNtz;ba

kpd;Ndhl;lj;ijf; fzpf;FkhW topg;gLj;Jq;fs;.

 mse;J ngw;w ngWkhdq;fSk; fzpj;Jg;ngw;w ngWkhdq;fSk; rkkhdJ vd;gij

cWjpg;gLj;Jq;fs;.

 Rw;wpy; ghAk; kpd;Ndhl;lj;ijAk; xt;nthU jilapD}lhfg; ghAk; kpd;Ndhl;lq;fspdJk;

$l;Lj;njhifia xg;gplr; nra;J jilapnahd;wpy; ghAk; kpd;Ndhl;lj;jpd; $l;Lj;njhif

nkhj;j kpd;Ndhl;lj;jpw;Fr; rkkhf Ntz;Lk; vd;gij cWjpg;gLj;Jf.

 rkhe;jukhfj; njhLf;fg;gl;l jilapfSs; xd;wpd; ngWkhdj;ij tOthdjhf

khw;wp Nthw;wsit toq;Fk; NghJ ghAk; kpd;Ndhl;lj;ij msj;jy; kw;Wk; fzpj;jy;

%yk; ngWkhdk; khw;wg;gl;l jilapnahd;wpd; (tOTs;s jilap) nra;Kiwapy;

mj;jilia ,dq;fhd cjtp GupAq;fs;.

 r py rkhe ;ju jilfsJ rktY jilia mw pe ;J nfhs ;tjw ;fhf

1 2 3

1 1 1 1 1
............

nR R R R R
     vDk; rkd;ghl ;ilg ; gpuNahfpf ;Fk ; Kiwiaj;

njspTgLj;Jf.

gpujhd nrhw;fs; / vz;zf;fU:
 rkhe;jpur; Rw;W - Parallel Circuite

jutpUj;jp cs;sPLfs; :

 ntt;NtW ngWkhdKila jilapfs;

 kpd;-nghwpKiwg; gd;khdpfs;

 ,yf;fg; gy;;khdpfs; (digital multimeters)

 NeNuhl;l kpd;tYtoq;fy;

 ,izg;Gf; fk;gpfs;

 nraw;wpl;lg; gyif (project board)
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fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 rkhe;juj; jilapj; njhFjpnahd;wpd; xt;nthU jilapf;F Clhfg; ghAk;

kpd;Ndhl;lq;fSf;Fk; kw;Wk; nkhj;j kpd;Ndhl;lj;Jf;Fk; ,ilapyhd njhlu;ig

njspTgLj;jy;.

 jilapg; ngWkhdk; khWk;NghJ khwh Nthy;w;wsT %yk; ghAk; kpd;Ndhl;lk;

khWtjw;fhd fhuzj;ijf; Fwpg;gply;

 jilapg; ngWkhdj;ij mwpe;J rkhe;juj; jilj; njhFjpnahd;wpd; tOitf;

fz;lwptjw;F me;je;jj; jilf;$lhfg; ghAk; kpd;Ndhl;lj;ij msj;jy; kw;Wk;

fzpj;jiyg; gad;gLj;jpf; nfhs;sy;.

Nkyjpf thrpg;gpw;fhf.

² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G

² MORLEY A, HUGHES. E, (1994), Principles of Electricity, fifth edition, UK, Addison Wesly

Longman Limited, Edinburgh Get Harlow.

² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd
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Nju;r;rp kl;lk; 7'4 ( mstPLfisg; ngWtjpy; gy;khdpapdJk; miyTfhl;bapdJk; gad;ghl;il

tprhuiz nra;thu

ghlNtisfs; ( 04

fw;ww; NgWfs; (  kpd;nghwpKiw> ,yj;jpudpay;> xg;Gsp> kw;Wk; ,yf;fg; gy;khdpfis

NtWgLj;jpg; gad;gLj;Jthu;.

² jug;gl;l jilapfspd; ngWkhdq;fis ntt;NtW Xk; tPr;Rf;fisg;

gad;gLj;jpg; gy;khdp nfhz;L msg;ghu;.

² ntt;NtW njhluhd jilapj; njhFjpfSf;Ff; FWf;fhf Nthy;w;wsT

tPo;r;rpia ntt;NtW gy;khdpfisg; gad;gLj;jp msg;ghu;.

² mfr; rkpf;iQiag; gad;gLj;jp miyTfhl;bapd; Neug;gpupg;G kw;Wk;

Nthy;w;wsTg; gpupg;G mr;Rf;fisg; gbtFf;if nra;thu;.

² miyTfhl;biag; gad;gLj;jp MlNyhl;l Nthy;w;wstpd; kPbwidAk;

cau; (peak) ngWkhdj;ijAk; msg;ghu;.

² MlNyhl;l Nthy;w;wsnthd;wpy;> gy;khdpahy; mse;J ngw;w

ngWkhdj;Jf;Fk; Kbg;Gg; ngWkhdj;Jf;Fk; ,ilapyhd njhlu;igj;

Jzpthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

kpd; kw;Wk; ,yj;jpudpay; njhopDl;gj;jpy; gad;gLj;jg;gLk; fzpaq;fs; Gyd;fSf;F
vl;lhjitahifahy; mf;fzpaq;fis msTuPjpapy; msg;gjw;Fk; gz;GuPjpapy;
mtjhdpg;gjw;Fk; cgfuzq;fs; gad;gLj;jg;gl Ntz;Lk;. mt;thNw ve;jNthu;
cgfuzj;ijAk; gad;gLj;jp mstPnlhd;iwg; ngw Kd;du; mstPl;L cgfuzj;ijr;
rupahf msTjpUj;JjYk;> mstPl;Lf;Fupa jdpg;Gs;spiaj; jPu;khdpg;gJk; Kf;fpakhdJ.
kpd; kw;Wk; ,yj;jpudpapy; njhopDl;gj;jpy;> ntt;NtW tifahd gy cgfuzq;fs;
gad;gLj;jg;gLtNjhL> ,e;j mj;jpahaj;jpy; gy;khdp kw;Wk; miyTfhl;b gw;wp
tptupf;fg;gl;Ls;sJ.

 epiyahd fhe;j mirAk; RUs; nfhz;l cgfuznkhd;wpd; (Permanent Magnet
Moving coil) tupg;glnkhd;wpidf; fhl;b> my;yJ mJ gw;wpa gpuRunkhd;wpd;%yk;

mjd; vspikahd mikg;ig tpsq;fpf; nfhs;tjw;Fk; kw;Wk; mjd; njhopw;ghl;ilAk;

tpsq;fpf; nfhs;sj; JizGupAq;fs;.

epiyahd fhe;jk;> RUs;> RUs; Rw;wg;gl;Ls;s nkd;dpUk;G cUis> kapu; ,io

tpw;fs; 2> Rl;b Mfpa cgfuzq;fs; mirAk; RUs; cgfuzj;jpy ;

cs;slq;fpapUf;Fk;.)

 kpd;nghwpKiwg; gy;khdp> ,yj;jpudpay; xg;Gspg; gy;khdp> kw;Wk; ,yf;fg; gy;khdp

Mfpatw;Wf;F ,ilapyhd NtWghLfis tpsf;fp> mg;gy;khdpfis ,dq;fhzr;

re;ju;g;gkspAq;fs;. (kpd;nghwpKiwg; gy;khdpnahd;wpd; ngWkhdk; my;yJ czu;jpwd;

2kv, 8kv, 10kv, 20kv, 30kv, 50kv  mjid ngWkhdq;fis khj;jpuk;

nfhz;ljhfTk; ,yj;jpudpay; xg;Gspg;gy;khdpnahd;wpd; czu;jpwd; 10Mv ,id
tpl Nkw;gl;l ngWkhdj;ijg; ngWk;.kpd;nghwpKiwg; gy;khdpnahd;wpd; Xk;

mstpilahdJ tyJGwkpUe;J ,lJGwk; tiu guk;gp ,Ug;gNjhL> ,yj;jpudpay;

xg;Gspg; gy;khdpapd; Xk; mstpilahdJ ,lg;GwkpUe;J tyg;Gwkhfg; guk;gpAs;sJ.

(kpd;nghwpKiwg; gy;khdpfSf;F ON/OFF Msp Njitg;gLtjpy;iy. (vdpDk; rpy

khdpfspy; Msp ,lg;gl;Ls;sJ) ,yj;jpudpay; xg;Gspg; gy;khdpfspy; cs;Ns

,yj;jpudpay; Rw;nwhd;W nraw;gLjy; mtrpakhifahy;> ON/OFF Msp ,Ug;gJ

mtrpakhFk;)

 kpfTk; rupahd thrpg;igg; ngw;Wf; nfhs;tjw;fhd (,yl;rpa epiy ,Ug;gjw;fhd)

mtrpaj;ij tpgupf;Ff. (gy;khdpnahd;iw kpd;Ndhl;lj;ij mstpLjYf;fhfg;

gad;gLj;jpa NghJ ,yl;rpa epiyapy; cl;jil G+r;rpakhf ,Ug;gJld;> Nthw;wsit
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mstpLtjw;Fg; gad;gLj;jpa NghJ tpisAs; epiyapy; cl;jil KbtpypahFk;)

 eilKiwapy; gad;gLj;jg;gLk; gy;khdpfs; ve;j msTf;Fr; rupahd thrpg;ig

cilaJ vd;gij mtw;wpd; czu;jpwidj; Jizahff; nfhz;L tpsq;fpf;nfhs;s

khztUf;Fj; JizGupAq;fs;. Nkw;$wg;gl;l jlq;fy; cila gy;khdpfshy; kpfTk;

rupahd thrpg;igg; ngwyhk;.

 cau; ngWkhdKila njhluhd jilj; njhFjpnahd;Wf;Fk; (100 k - 999 )
kw;Wk; jho; ngWkhdKila njhluhd jilj; njhFjpnahd;W (100-999)  Clhf

Nthw;wsTfis kpd; nghwpKiw xg;Gsp gy;khdpapd; %yKk; ,yf;fg; gy;khdpapd;

%yKk; msf;fr; nra;J> gy;khdpnahd;wpd; czu;jpwdpd; Kf;fpaj;Jtj;ij

tpsq;fpf;nfhs;sr; re;ju;g;gkspAq;fs;. (jho; ngWkhdKila jilapf;F Clhf

Nthw;wsit msf;Fk; NghJ kpd; nghwpKiwg; gy;khdp kw;Wk; ,yf;fg; gy;khdpapd;

thrpg;Gr; rkkhFk;. vdpDk; $ba ngWkhdKs;s jilapf;F Clhf Nthy;w;wsit

msf;Fk; NghJ kpfTk; rupahd ngWkhdj;ijg; ngw;Wf; nfhs;s KbAkhf ,Ug;gJ

,yf;fg; gy;khdpapdhyhFk;)

 Nkw;Fwpj;j juTfis mbg;gilahff; nfhz;L mstPLfisg; ngWk;NghJ mjw;fhfg;

gad;gLj;jg;gLk; gy;khdp ngWkhdj;jpd; Kf;fpaj;Jtj;ij tpsq;fpf;nfhs;s

topg;gLj;Jq;fs;.

 Rw;nwhd;wpd; xt;nthU Jizf;$WfSf;F ,ilapyhd Nthy;w;wsT tPo;r;rpia

mstpLk; NghJ gad;gLj;Jk; gy;khdpapd; czu;jpwDf;F Vw;g ngwg;gLk; msT

kpfr; rpwpa mstpy; khw;wkilaKbAk; vd;gij cWjp nra;f.

 miyTfhl;bia khztu; Kd; itj;J mJ njhlu;ghd rpwpa tpsf;fj;Jld;

Muk;gj;ijg; ngw;Wf; nfhs;f.

 mq;F mjd; fpil> epiyf;Fj;J mr;Rf;fis ,dq;fz;L mg;ngWkhdq;fisf;

fl;Lg;gLj;Jk; ,lq;fisf; fz;lwpar; re;ju;g;gNkw;gLj;Jf.

 cyu; kpd;fynkhd;wpd; kpd;dpaf;f tpiria (Nthy;w;wsT) miyTfhl;bapy; msg;gjd;

%yk; epiyf;Fj;J mr;rpd; ngWkhdq;fisg; ngWk; tpjj;ijf; fhl;Lf.

 mstPnlhd;iw vLg;gjw;F Kd; mjid nrk;ikahf;Fk; tpjj;ijf; fhl;Lf.

miyTfhl;bapd; jpiuapy; Njhd;Wk; miytbt gupkhzq;fspd; ngWkhdq;fis

,U mr;Rfs; %yk; ngw;Wf;nfhs;thu;. mt;thW ngWtjw;F Kd;du; ,U mr;RfSk;

nrk;ikahf;fg;gl (Calibration) Ntz;Lk;. gy;khdpnahd;wpdhy; msf;fg;gLk; MlNyhl;l

Nthy;w;wsT ngWkhd tiffs; ,iltu;f;f %yg; ngWkhdnkd miof;fg;gLtJld;

mg;ngWkhdk; MlNyhl;l rkpf;iQnahd;wpd; tYg; ngWkhdkhFk;. miyT fhl;bapy;

fpil kw;Wk;> epiyf;Fj;J miytupirfis nrk;ikahf;Ftjw;F mjw;Fs;NsNa

khwh cr;r ngWkhdnkhd;iwAk; kPbwidAk; nfhz;l rJutbt miynahd;W

Njhw;Wtpf;fg;gLk;.

 miyTfhl;bapd; %yk; mOj;j NtWghl;ilNa (Nthy;w;wsT) msf;fyhk;.

kpd;Ndhl;lj;ij msf;f Ntz;Lkhapd; mk;kpd;Ndhl;lj;ijj; jho; ngWkhdKila

jilnahd;wpDlhf mDg;gp mjd; ,U Kbtplq;fSf;Fkpilapyhd mOj;j

NtWghl;il (Nthy;w;wsit) miyTfhl;bf;F toq;f Ntz;Lk;.

 rkpf;iQ gpwg;ghf;fpiag; gad;gLj;jp  1000Hz ird; tbt MlNyhl;l rkpf;iQ

MlNyhl;lj;jpw;F toq;Ff.

 mjd; Neu Mapilia msg;gjd; %yk; kPbwidg; ngWtjw;F cjTf(f = 1 / T ).

 ,t;thwhf ntt;NtW kPbwd;fis MlNyhl;lj;jpw;F toq;fp Neu Mapilia msg;gjd;

%yk; kPbwidf; fz;lwpar; nra;f.

 rkpf;iQ gpwg;ghf;fpapd; gag;G kl;lj;ij khw;wp mjd; cr;rg; ngWkhdq;fis

miyTfhl;bapdhy; msg;gjw;F topnra;f.

 xt;nthU re;ju;g;gj;jpd; NghJk; msT fhl;bapdhy; ntspg;gLj;jg;gl;l rkpf;iQapd;
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%yk; mt;tOj;j tpj;jpahrq;fis (Nthy;w;wsTfs;) ,yf;fg; gy;khdpapd; %yk;

mse;J mg;ngWkhdj;jpdJk; miyTfhl;bapdhy; ngw;Wf;nfhz;l Fwpg;gpl;l

Nthy;w;wsT ngWkhdj;jpdJk; njhlu;ig rkd;ghl;bd; %yk; fz;lwpa cjTf.

 2M

rms

V

V


gpujhd nrhw;fs; / vz;zf;fU:
 gy;khdp - Multi-meter
² miyTfhl;b - oscilloscope
² rkpf;iQ gpwg;ghf;fp - signal generator
² epiyahd fhe;j mirAk; RUs; cgfuzk;- PMMC - Permanent Magnet Moving Coil
² xg;Gsp - analog
² kpd; ,ae;jputpay; - electromechanical
² ,yf;fKiw - digital
² ngWkhdq;fSk; tPr;RfSk; - values and rangers
² jlq;fy; - impedance
² ,iltu;f;f%yg; ngWkhdk; - Root Mean Square value (RMS)
² czu; jpwd; - sensitivity
² msTj;jpUj;jy; / msT Nfhbly; - calibration

jutpUj;jp cs;sPLfs; :

 kpd; nghwpKiwg;gy;khdp> ,yj;jpudpay; xg;Gspg; gy;khdp> ,yf;fg; gy;khdp

 100   - 999  ,110 k  - 999K  ngWkhdq;nfhz;l jilfs;

 Rw;Wg;gyif

 NeNuhl;l kpd; toq;fp

 miyTfhl;b> rkpf;iQ gpwg;ghf;fp> cyu; fyk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jug;gl;l jilapfspd; ngWkhdq;fisg; gy;khdpapdhy; msj;jy;

 gy;khdpapdJ czu;jpwdpd; Kf;fpaj;Jtj;ij tpgupj;jy;

 Nthy;w;wsit msg;gjd; %yk; Rw;wpd; tOf;fisf; fz;lwptjd; mD$yq;fisj;

njspTgLj;jy;

 NeNuhl;l Nthy;w;wsit miyTfhl;bapdhy; msj;jy;.

 miyT fhl;biag; gad;gLj;jp MlNyhl;l Nthy;w;wsnthd;wpd; Neu ,ilntspf;Nfw;g

kPbwidf; fz;lwptJk; Nthy;w;wsnthd;wpd; cr;rg; ngWkhdj;ijg; gad;gLj;jp

,iltu;f;f %y ngWkhdq;fisf; fz;lwptJk;.

 gy;khdpapdhy; fzpj;jYk; mstplg;gl;l ngWkhdk; kw;wk; miyTfhl;bapdhy;

mstplg;gl;l Nthy;w;wsTg; ngWkhdq;fSf;F ,ilapyhd njhlu;G gw;wpf; Nfl;lwpjy;.

Nkyjpf thrpg;gpw;fhf:
² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G
² MORLEY A, HUGHES. E, (1994), Principles of Electricity, fifth edition, UK, Addison Wesly

Longman Limited, Edinburgh Get Harlow.
² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd
² THERAJA B.L, THERAJA A.K,(1999),  A text book of Electrical Technology in SI units,

,Fifth edition,  New Delhi, S. Chand & company LTD.  Ramnazar.

miyTf;fhl;bapdhy; mstpLk; $ba ngWkhdk;

gy;khdpapdhy; mstpLk; ngWkhdk;
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0Nju;r;rp kl;lk; 7'5 ( MlNyhl;l Nthy;-w;wsnthd;iw> jilap> nfhs;sstp> J}z;b

Mfpatw;wpy; ntt;Ntwhfg; gpuNahfpf;Fk;NghJ ghAk; Xl;lj;jpd; elj;-

ijia EZfpaha;thu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; (  jilapnahd;W> nfhs;sstpnahd;W> J}z;bnahd;W Mfpatw;wpy; Mly;

Nthy;w;wsnthd;iwg; gpuNahfpj;Js;s NghJ Xl;lj;jpd; elj;ijia

mtjhdpj;J Nthy;w;wsT kw;Wk; Xl;l miytbtj;ij ntt;Ntwhf

msTj;jpl;lg;gb tiuthu;.

² xt;nthU Jizg;ghfq;fs; Clhf Nthy;w;wsT kw;Wk; Xl;l miy

tbtj;ij ml;ltiz %yk; fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

capu;g;gw;w Jizf;$Wfshd jilapfs;> nfhs;sstpfs; kw;Wk; J}z;bfSf;F Mly;
Nthy;w;wsT toq;fg;gl;Ls;sNghJ ghAk; kpd;Ndhl;lj;jpd; elj;ij gw;wp ,e;j myfpd;
%yk; Kd;itf;fg;gl;Ls;sJ.

 miyTfhl;bnahd;wpy; Nthy;w;wsT miytbtj;ij khj;jpuNk fhl;l KbAkhifahy;>

kpd;Ndhl;lnkhd;wpd; elj;ijia mtjhdpg;gjw;fhf> mt;Nthl;lj;ijj; jilapnahd;wpd;

Clhfr; nrYj;jp ,k;kpd;Ndhl;lj;jpw;Fr; rhu;ghff; fhzg;gLk; Nthy;w;wsT

gad;gLj;jg;gLfpd;wJ vd;gij Kd;dwpTld; njhlu;GgLj;jp tpsf;Fq;fs;.

(kpd;Ndhl;lj;ij Nthw;wsthf khw;Wtjw;fhfg; gad;gLj;Jk; jilapahdJ

xl;Lnkhj;jr; Rw;wpd; jil kPJ nry;thf;Fr; nrYj;Jtijj; jtpu;j;jy; Ntz;Lkhjyhy;>

rpwpa ngWkhdKila (Vwj;jho 10 Xk; mstpy;) jilapnahd;wpidNa ,Ljy;

Ntz;Lk;.)

 jilapapd; Clhfg; ghAk; MlNyhl;l kpd;Ndhl;lk;> jilapf;F Clhf Nthw;wsTld;

fhl;Lk; njhlu;ig> miyTfhl;bapd; %yk; ngw cjtp GupAq;fs;.

(,jw;fhfr; irifg;gpwg;ghf;fp%yk; 1000Hz kPbwd; nfhz;l ird;tbt miynahd;wpid

cr;r Nthy;w;wsT Vwj;jho 5V mstpy; gad;gLj;Jf.

 miyTfhl;bapd; xU miytupiria kpd;Ndhl;lj;ij mstpLtjw;Fk; kw;iwa

miytupiria Nthy;w;wsit msg;gjw;Fk; gad;gLj;jyhk;.

 ngw;w mstPLfspd;gb msTj;jpl;lnkhd;wpd;gb tiuGj; jhnshd;wpy;  miy tbtj;ij

tiutjw;F khztiu topg;gLj;Jq;fs;. mjpypUe;J mtj;ij tupg;glj;ij tiutjw;F

topg;gLj;Jf. jilapnahd;wpD}lhf MlNyhl;l Nthw;wsT mjpfupf;Fk; NghJ

mtw;Ws; ghAk; kpd;Ndhl;lKk; mjpfupj;Jf; fhzg;gLk;. ,e;j tifapy; ahjhapDk;

re;ju;g;gnkhd;iw mtjhdpj;J Nthy;w;wstpd; gUkd; kw;Wk; kpd;Ndhl;lj;jpd; gUkd;

xNu jpirapyhd NfhLfs; ,uz;bd; %yk; fhzyhk;. ,t;thwhd tupg;glnkhd;W

mtw;wpd; tupg;glkhff; fUjg;gLk;)

 jilapnahd;wpd; Clhf nfhs;sstpnahd;W Vw;wkilAk; Nfhyj;ijg;

gupNrhjiduPjpapy; ngw khztiu topg;gLj;jTk;.

(jilapnahd;Wf;F Clhf nfhs;sstpnahd;W Vw;wkilar; nrythFk; NeukhdJ>

mj;Jizr;rhjdq;fspuz;bdJk; ngWkhdq;fsJ ngUf;fj;Jf;F ,ilapy; njhlu;Gz;L.

,j;Jizr; rhjdq;fspd; ngWkhdq;fspd; ngUf;fkhdJ Neu xUik (Time con-
stant) vdg;gLk;. nfhs;sstpnahd;W G+uzkhf Vw;wkiltjw;F Vwj;jho 5 Neu

xUikfs; nrythFk;. Vw;wkile;j nfhs;sstp jilapf;$lhf ,wf;fkiltjw;Fk;

mNj Neuk; nrythFk;.)

 kpd;Ndw;w my;yJ kpd;dpwf;fr; nra;Kiwia> Neuj;ij Jzptjw;fhfTk;> ntt;NtW

tpjkhd miytbtq;fis cw;gj;jp nra;tjw;Fk; gad;gLj;j KbAk; vd;gijf;

fye;JiuahLf.
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 nfhs;sstpnahd;W Vw;wkilAk; Nfhyj;jpw;Nfw;g nfhs;stpnahd;wpd; kPJ NeNuhl;l

Nthy;w;wsit toq;Ffpd;w NghJ mjD}lhf Nthy;w;wsT cr;rj;ij miltjw;F

FWfpa Neuk; nry;Yk; vd;gijAk; mjw;F Kd;du; nfhs;sstpnahd;Wf;F Clhf

kpd;Ndhl;lk; ghAk; vd;gijAk; cWjpg;gLj;Jf.

 mt;thNw nfhs;sstpnahd;wpD}lhfg; ghAk; MlNyhl;lk; Nthy;w;wsTf;F Kd;du;

cr;rj;ijg; ngWk; miyTfhl;bapd; %yk; ngw;Wf; nfhz;l miytbtj;ijf;

fhz;gpf;Ff. (,jw;fhf 1000 Hz ird;tbt miytbtj;ijNa gad;gLj;Jf.)

 ngw;w mstPLfspd;gb msTj;jpl;lj;jpw;Nfw;g miytbtj;ij tiuGj; jhspy;

tiutjw;F khztiu topg;gLj;Jq;fs;. mjpypUe;J mtj;ij tupg;glj;ij tiutjw;F

topg;gLj;Jf. (nfhs;sstpnahd;wpw;F Clhf NeNuhl;l Nthw;wsT cr;rj;ijg;

ngWtjw;F Kd;du; mjw;$lhfg; ghAk; kpd;Ndhl;lk; mjpfupf;Fk;. mt;thNw MlNyhl;l

Nthw;wsT cr;rj;ijg; ngWtjw;F Kd;du; mjw;$lhfg; ghAk; kpd;Ndhl;lk; cr;rj;ijg;

ngWk; J}a nfhs;sstpnahd;wpy; ,g;ngWkhdk; 900 MFk;. mjdhy; ,k;kpd;Ndhl;lk;

kw;Wk; Nthy;w;wstpd; $ba ngWkhdj;jpw;F ,jidnahj;j NfhLfs; ,uz;Lk; 900

Mff; nfhz;l Nfhzkhf tiutjdhy; mtj;ij tupg;glj;ij tiue;J nfhs;syhk;)

 J}z;bnahd;wpD}lhfg; ghAk; kpd;Ndhl;lk;> Nthy;w;wsTld; nfhz;Ls;s njhlu;ig

miyTfhl;bapD}lhf ngw;Wf; nfhs;tjw;F cjTq;fs;. (J}z;bahf gbFiw

epiykhw;wpnahd;wpd; Jizr; RUisg; gad;gLj;Jf.)

 ngw;Wf;nfhz;l mstPLfspd;gb tiuGj;jhspy; msTj;jpl;lnkhd;wpd;gb

miytbtj;ij tiutjw;F khztiu topg;gLj;Jq;fs;. mjpypUe;J mtj;ij

tupg;glj;ij tiutjw;F topg;gLj;Jf. (J}z;bapy; RUs;fspd; jil> J}z;bAld;

njhLf;fg;gl;ljhfr; nray;gLk;. mt;thNw rhjfkhd ngWNgw;iwg; ngw;Wf;

nfhs;tjw;Ff; $ba tpl;lj;jpidAila fk;gpapdhy; Mf;fg;gl;l fk;gpr; RUis

gad;gLj;JtJ kpfTk; nghUj;jkhFk;) (J}z;bnahd;wpw;$lhf MlNyhl;l Nthy;w;wsT

mjpfupj;jjd; gpd;du; kpd;Ndhl;lKk; mjpfupf;;Fk;. J}a J}z;bnad;wpy; ,g;ngWkhdk;

900 ghifahFk;. mjdhy; kpd;Ndhl;lj;jpd; kw;Wk; Nthy;w;wstpd; mjpfupj;j

ngWkhdj;jpw;F mjidnahj;j NfhLfs; ,uz;L 900 if nfhz;l Nfhzkhf

tiutjdhy; mtj;ij tupg;glj;ij tiue;J nfhs;syhk;)

gpujhd nrhw;fs; / vz;zf;fU:

² mtj;ij tupg;glk; - phasor diagram

² gbFiw epiykhw;wp - step down transformer

jutpUj;jp cs;sPLfs; :

 NeNuhl;l toq;fp> rkpf;iQ gpwg;ghf;fp> miyTfhl;b

 jilapfs; - 150> 10 1 k 

I

V





I

V 


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 nfhs;sstpfs; 100  F, 0.1  F

 gbFiw epiykhw;wp 230/24V,2A
 nraw;wpl;lg; gyif

 ,izg;Gf; fk;gp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 nfhs;sstpnahd;W> jilapnahd;Wf;Ff; FWf;fhf Vw;wkilAk; kw;Wk; ,wf;fkilAk;

Nfhyj;ij Nthy;w;wsT - Neutiugpy; fhl;Ljy;.

 Jizf;$nwhd;Wf;F Clhf ghAk; kpd;Ndhl;lk;> Nthy;w;wsthf miyTfhl;bf;F

toq;Fk; Kiwia Kd;nkhopjy;.

 jilapnahd;wpd;ghy; Mly; Nthy;w;wsnthd;W gpuNahfpg;gl;Ls;sNghJ mjD}lhfg;

ghAk; kpd;Ndhl;lk; kw;Wk; jilapapd; ,U ghfq;fspy; Nthy;w;wstpd; elj;ijg;

gpuNahfj;jpdhy; ngw;Wf; nfhs;sg;gl;l juTfisg; nfhz;L tptupj;jy;.

 nfhs;sstpnahd;wpd;ghy; Mly; Nthy;w;wsnthd;W gpuNahfpf;fg;gl;Ls;sNghJ

mjD}lhfg; ghAk; kpd;Ndhl;lKk; Nthy;w;wstpd; elj;ijg; gpuNahfj;jpdhy; ngw;Wf;

nfhs;sg;gl;l juTfisf; nfhz;L tptupj;jy;.

 J}z;bnahd;wpd;ghy; Mly; Nthw;wsT gpuNahfpf;fg;gl;Ls;sNghJ mjD}lhfg; ghAk;

Xl;lKk; Nthw;wsTk; cr;rj;ij vl;Lk; re;ju;g;gk; gw;wp tptupj;jy;.

Nkyjpf thrpg;gpw;fhf:

² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G

² MORLEY A, HUGHES. E, (1994), Principles of Electricity, fifth edition, UK, Addison Wesly

Longman Limited, Edinburgh Get Harlow.

² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd
² EDWARD HUGHES, H.,0 (2009), Electrical and Electronic Technology - 10th Edition, In-

dia, Dorling Kindersley (India) Pvt Ltd.
² THERAJA B.L, THERAJA A.K,(1999),  A text book of Electrical Technology in SI units,

,Fifth edition,  New Delhi, S. Chand & company LTD.  Ramnazar.
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Nju;r;rp kl;lk; 7'6 ( jilapfs;> nfhs;-sstpfs;> J}z;bfs; njhluhfj; njhLf;-fg;gl;l

Rw;Wf;fs;> MlNyhl;l toq;fypd; NghJ njhopw;gLk; tpjj;ijAk;

gFj;jha;thu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; (  jug;gl;l jilap> nfhs;sstp> J}z;b Mfpatw;wpd; ngWkhdj;ij

LRC khdp %yk; msg;ghu;.

² nfhs;sstpfs;> J}z;bfs; Mfpatw;wpd; jhf;Fjpwid ntt;Ntwhff;

fzpg;ghu;.

² fzpf;fg;gl;l ngWkhdq;fisg; gad;gLj;jp> jilap - J}z;b> jilap

- nfhs;sstp> jilap - J}z;b - nfhs;sstpr; rkhe;juj;

njhFjpnahd;wpd; jlq;fiyf; fzpg;ghu;.

² capu;g;ghd tY (Active power)> Njhw;w tY  (apparent power)> jhf;f

tY  (reactive power) Mfpatw;iw tY Kf;Nfhzp %yk; fhl;Lthu;.

² tYf;fhuzpiaj; jpUj;jQ; nra;tjd; mtrpaj;ij kjpg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

J}z;lw;wpwidAk; nfhs;ssitAk; msg;gjd;%yk; ahNjDk; kPbwdpd;NghJ
mj;Jizf;$Wfs; fhl;Lk; kWjhf;Fjpwid(Reactance) fz;lwpayhk;. me;je;jj;
Jizf;$Wfisj; jilapnahd;Wld; njhluhf ,izg;gjhy; fpilf;Fk; tYtpd;
jilg;ngWkhdk; 'jlq;fy;" vdg;gLfpwJ. Nkhl;lu; RUs; Nghd;w J}z;b gad;gLj;jg;gLk;
gpuNahf re;ju;g;gq;fspd;NghJ ghAk; kpd;Ndhl;lj;ijf; fzpg;gjw;F 'jlq;fNy"
gad;gLfpwJ.

 jilg;ngWkhdq;fis LRC khdpapdhy; msg;gjw;F cjtpGupAq;fs;.

 nfhs;sstpnahd;wpd;> nfhs;ssTg; ngWkhdj;ij LRC khdpapdhy; msf;f

cjtpGupAq;fs;.

 J}z;bnahd;wpd;> J}z;lw;wpwd; ngWkhdj;ij  LRC khdpapdhy; msf;f cjtpGupAq;fs;.

 nfhs;sstp kw;Wk; J}z;b Mfpatw;wpy; 1000Hz kPbwd;nfhz;l Mly; Nthy;w;wsT

gpuNahfpf;fg;gl;Ls;sNghJ J}z;bj;jhf;FjpwidAk; nfhs;sstpj; jhf;FjpwidAk;

Fwpg;gpLtjd; %yk; fzpf;f topg;gLj;Jq;fs;.

J}z;bj; jhf;Fjpwd; 2LX fL nfhs;sstpj; jhf;Fjpwd; 1

2
CX

fC


f - kPbwd; - Hz fspy;
L - J}z;b - n`d;wp  (H) fspy;
C - nfhs;ssT - gul;  (F) fspy;

 Kd;ida nraw;ghl;bd;NghJ xt;nthU Jizf;$Wf;F Mly; Nthy;w;wsT

toq;fg;gl;Ls;sNghJ Xl;lk; cr;rj;ij milAk; re;ju;g;gk; njhlu;ghf toq;fg;gl;l

mwpitg; gad;gLj;jp njhluhf ,izf;fg;gl;l> nfhs;stp-jilap> J}z;b - jilapj;

njhFjpfspd; kpd;Ndhl;lj;jpw;F Nru;khdkhf xt;nthU Jizf;$Wfspd; Clhf

Nthy;w;wsT cr;rkilAk; Nfhyj;ijf; fye;JiuahLq;fs;.

 fye;Jiuahlg;gl;l tplaq;fis gpuNahfpj;J Nthy;w;wsTf;fhd mtj;ij tupg;glj;ij

tiuf. xt;nthU Jizg;ghfq;fSf;F Clhf Nthy;w;wsTfspd; tY toq;fspd;

Nthy;w;wsthFk; vd;gij tpsq;fg;gLj;Jf. njhluhd njhFjpnahd;wpd; toq;fy;

kpd;Ndhl;lk; nghJthdjhy; xt;nthU Jizg;ghfq;fs; Clhf Nthy;w;wsit

toq;fy; kpd;Ndhl;lj;jpdhy; gpupf;fpd;w NghJ jilg; ngWkhdk;> J}z;bj;jhf;FjpwdpYk;

jlq;fSk; fpilg;gjw;fhd fhuzj;ijf; Fwpg;gpLf.

 mjw;fika jilg; ngWkhdq;fSk; jhf;Fjpwd; ngWkhdq;fSk; cr;rkilAk;
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re;ju;g;gq;fisf; fye;Jiuahb> jlq;fiyf; fhz;gjw;fhf mg;ngWkhdq;fisf;

$l;l KbahJ vd;gijj; ju;f;fuPjpapy; tpsq;fpf;nfhs;s topNfhYq;fs;.

R-C njhFjpapd; jlq;fy; (Z) = 2 2
CR X

R-L njhFjpapd; jlq;fy;  (Z) = 2 2
LR X

 mt;thwhd njhFjpfspy; jlq;fiy fz;lwptjw;fhf gpd;tUk; rkd;ghLfs;

gad;gLj;jg;gLfpd;wJ vd;gij cWjpg;gLj;jr; nra;f.

 R-C-L njhFjpnahd;wpd; jlq;fy; (Z)
X

L
 > X

C
 vdpd;

2 2
L CZ= (X -X )  + R

X
C
 > X

L
 vdpd;

2 2
C LZ= (X -X )  + R

 ahNjDk; eilKiwj; J}z;bnahd;wpy; jil fhzg;gLfpwJ vdTk; mj;jil J}a

J}z;lw;jpwDld; njhluhf mikAnkd fUJtjhfTk; mt;tpU Jizg;ghfq;fSf;Fk;

Clhf cw;gj;jpahFk; tYf;fspd; tY tpisAs; tY vd fUJtjhfTk; tY

Kf;Nfhzpapd; cjtpAld; njspTgLj;Jf.

V
S
I

S
= 2

SI Z   = Njhw;wtY (tpisAs; tY)

V
R
I

S
= 2

SI R   = capu;g;G tY/cz;ik tY

V
L
I

S
= 2

S LI X   = vjpu;j;jhf;Fk; tY

 Njhw;w tYtpw;Fk; capu;g;G tYtpw;Fkpilapyhd tpfpjk; tYf;fhuzp vd

miof;fg;gLk;. mjid cos  vd fhl;lg;gLk; vd;gij njspTgLj;Jf.

2

2
cos s

s

I R R

I Z Z
   cos R S R

S S S

V I V

V I V
  

 tYf;fhuzpiaj; jpUj;Jtjd; Kf;fpaj;Jtj;ijf; fye;JiuahLf. ,q;F capu;g;G

tY vdg;gLtJ toq;fy; nraw;ghl;ilr; nra;Ak; NghJ Njitg;gLk; tYthFk;.

Nthy;w;Wkhdpapdhy; mstpLtJ ,t; tYitahFk;. Njhw;w tY vdg;gLtJ

mstplg;gl;l Nthy;w;wsT kw;Wk; mstplg;gl;l kpd;Ndhl;lj;jpd; ngUf;fkhFk;.

mt;thnwdpd; nrythFtJ Njhw;w tYthFk;.

 
capu; g; G tY

tYf; fhuzp  
Njhw; w tY

gpujhd nrhw;fs; / vz;zf;fU:
 L.R.C. khdp - LRC Meter
 nfhs;ssT jhf;Fjpwd; - capacitive reactance
 J}z;lw; jhf;Fjpwd; - inductive reactance
 jlq;fs; - inpedence
 tY Kf;Nfhzk; - power triangle
 tYf;fhuzp - power factor
 capu;g;G tY - active power
 Njhw;w tY - apparent power

2
SI Z

2
SI R

2
S LI X

Q

V
S
I
S

V
R
I
S

Q

V
L
I

S
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 vjpu;j;jhf;Fk; tY - reactive power
 cz;ik tY - true power

jutpUj;jp cs;sPLfs; :

 rkpf;iQg; gpwg;ghf;fp> miyTfhl;b> gy;khdp> LRC khdp
 jilapfs;> J}z;bfs;> nfhs;stpfs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jilapia> nfhs;ssit> J}z;bia LRC khdpapdhy; mstpLjy;.

 jug;gl;Ls;s kPbwdpd;NghJ> jug;gl;Ls;s nfhs;sstpapd; nfhs;ssTj; jhf;Fjpwidj;

Jzpjy;.

 jug;gl;Ls;s kPbwd;NghJ> jug;gl;Ls;s J}z;bapd; J}z;ly; jhf;Fjpwidj; Jzpjy;.

 J}z;b - jilap kw;Wk; nfhs;sstp - jilap njhluhd njhFjpfspd; jlq;fiyf;

fz;lwpjy;.

 J}z;b - nfhs;sstp - jilap njhluhd njhFjpfspd; jlq;fiy tpsf;Fjy;.

 tY Kf;Nfhzpia cUthf;fy;

 Njhw;wtY> capu;g;G tY> vjpu;j;jhf;Fk; tY> tYf;fhuzp Nghd;wtw;iw

tiutpyf;fzg;gLj;jy;.

 tYf;fhuzpapd; jhf;fj;ijAk; mijj; jpUj;jk; nra;tjd; NjitiaAk; tpsf;Fjy;

Nkyjpf thrpg;gpw;fhf:

² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G

² MORLEY A, HUGHES. E, (1994), Principles of Electricity, fifth edition, UK, Addison Wesly

Longman Limited, Edinburgh Get Harlow.

² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd
² EDWARD HUGHES, H.,0 (2009), Electrical and Electronic Technology - 10th Edition, In-

dia, Dorling Kindersley (India) Pvt Ltd.
² THERAJA B.L, THERAJA A.K,(1999),  A text book of Electrical Technology in SI units,

,Fifth edition,  New Delhi, S. Chand & company LTD.  Ramnazar.
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Nju;r;rp kl;lk; 7'7 ( tPl;L kpd;Rw;iw mikf;Fk; Rw;W tupg;glj;jpd;gb> cupa Jizf;$Wfisj;

njupT nra;thu;.

ghlNtisfs; ( 08

fw;ww; NgWfs; ( ² tPl;Lkpd;Rw;Wf;fspy; gad;gLk; $Wfis ,dq;fz;L ngaupLthu;.

² kpd; fk;gp ,izg;Gf;fhfg; gad;gLj;Jk; $Wfspd; epakf; FwpaPLfis

tiuthu;.

² kpd;fk;gp ,izg;Gr; Rw;W tupg;glq;fisr; rupahf thrpg;ghu;.

² kpd; fk;gp ,izg;Gr; Rw;nwhd;wpd; ghJfhg;G cj;jpfisAk; fl;Lg;ghl;L

cj;jpfisAk; Ntwhf;fpf; fhl;Lthu;

² Efu;Nthupd; Njitf;Nfw;g> tPl;Lj; jpl;lg;glnkhd;Wf;fhf> kpd;fk;gp

,izj;jy; tupg;glk; tiuthu;.

² jdpahf;fp> RCCB, MCB Mfpad mlq;fyhf> kpd; tpsf;nfhd;Wf;fhTk;>

Fij xd;Wf;fhfTk; fk;gp ,izj;jy; Rw;iw xUq;FNru;g;ghu;.

² fk;gpfspy; ghAk; kpd;Ndhl;lj;jpd;gb> FWf;F ntl;Lg;gug;gsitf;

fhl;Lk; epak Kiwiag; gad;gLj;jp> fk;gpfs; ngauplg;gl;Ls;s

tpjj;ijf; Fwpj;Jf; nfhs;thu;.

² jug;gl;Ls;s juTfisg; gad;gLj;jp tPl;L kpd;ghtidf;fhd

kpd;rpl;iliaj; jahupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

tPl;Lkpd; Rw;nwhd;iwj; jhgpf;ifapy;> ghJfhg;Gj; njhlu;ghff; ftdQ; nrYj;JtNjhL>
ghJfhg;G cWjpg;gLj;jg;gLk; tifapy; jahupf;fg;gl;Ls;s Jizf;$Wfisr; rupahfg;
gad;gLj;JjYk; mtrpakhFk;. mj;Jizf;$Wfis ,dq;fhzYk;> nghUj;jkhd
,lq;fspy; nghUj;jYk; mtw;wpd; epakg; ngWkhdq;fSf;Fk;> ru;tNjr kpd; ve;jpupar;
fl;lisg; gpukhzq;fSf;F kw;Wk;rl;ljpl;lq;fSf;Fk; mikthff; tlq;fisj; jhgpj;jYk;
mtrpakhFk;.

 tPl;L kpd;Rw;iwj; jhgpg;gjw;fhfg; gad;gLk; Jizf;$Wfis khztu;fs;

,dq;fhz;gjw;Fg; nghUj;jkhd gpuNtrnkhd;Wld; ghlj;ijj; njhlq;Fq;fs;.

 xt;nthU Jizf;$wpd; njhopiy tpsf;Fq;fs;.

 me;je;jj; Jizf;$Wf;fhfg; gad;gLj;Jk; FwpaPLfs; cs;sdthapd; mtw;iw

,dq;fhz;gjw;F cjTq;fs;.

 FwpaPLfs; ,lg;gl;l vspa tPl;L kpd;Rw;nwhd;iw Kd;itj;Jf; fhl;rpg;gLj;jp mjpy;

mlq;fpAs;s Jizf;$Wfis ,dq;fhz;gjw;F khztu;fSf;Fj; JizGupAq;fs;.

 tPl;L kpd;tlj; jhgpg;Gj; njhlu;ghd ru;tNjr kpd; ve;jpupau; rl;ljpl;lq;fs; rpytw;iwf;

nfhz;l Jz;Lg;gpuRunkhd;wpid khztupilNa gfpu;e;jspj;J mr;rl;ljpl;lq;fspd;

Kf;fpaj;Jtk; gw;wp tpsf;fkspAq;fs;.

 Rw;nwhd;wpYs;s tlq;fspy; ghAk; kpd;Ndhl;lj;jpw;F Vw;g tlq;fspd; FWf;F ntl;Lg;

gug;igj; juT ml;ltizapd; %yk; njupT nra;tjw;F khztu;fSf;Fr;

re;ju;g;gNkw;gLj;Jf.

 tPl;L kpd;Rw;nwhd;wpy; tlq;fisj; jhgpg;gjw;Fj; Njitahd fUtpfs; (tools) njhlu;ghd
fye;Jiuahliy Nkw;nfhs;f.

 ghtidahsu; trKs;s Jizr; rhjdq;fSs; gpd;tUk; ghJfhg;Gr; rhjdq;fs;

Fwpj;J mwpT+l;lk; nra;Aq;fs;.

 gpujhd Rw;Wilg;ghd; / Ntwhf;fp

 kpFjp kpd;Ndhl;l Rw;Wilg;ghd; (RCCB)

 Ez; Rw;Wilg;ghd; (MCB)

 cUfpfs;
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 Nkw;gb rhjdq;fSs; Ml;fspd; ghJfhg;Gj; njhlu;ghd rhjdq;fisAk; Rw;wpd;

ghJfhg;Gf;Fupa rhjdq;fisAk; NtWgLj;JkhW topg;gLj;Jq;fs;.

 Ntwhf;fp> kpFjp kpd;Ndhl;lr; Rw;Wilg;ghd; kw;Wk; Ez; Rw;Wilg;ghd; ,lg;gl;l

vspikahd Rw;nwhd;iw xUq;F Nru;f;Fk; epak Kiw kw;Wk; ftdj;jpw; nfhs;s

Ntz;ba gpujhd fhuzpfisf; fye;JiuahLf.

 fye;Jiuahlg;gl;l tplaq;fs; %ykhf kpd; tpsf;nfhd;W kw;Wk; FsR/Fij
ntsptopf;fhf tlq;fis ,izf;Fk; Rw;nwhd;iw xUq;F Nru;f;f itf;Ff.

 Rw;nwhd;iw GtpAld; njhLg;gjd; Kf;fpaj;Jtj;ij tpsf;Fq;fs;.

 khjnkhd;wpw;fhd kpd;Efu;Tf;Nfw;w juTfis toq;fp kpd; rpl;iliaj; jahupf;fr;

nra;f.

gpujhd nrhw;fs; / vz;zf;fU:

² gpujhd Rw;Wilg;ghd; / Ntwhf;fp - main circuit breaker  / isolator

² kpFjp/vr;r kpd;Ndhl;lr; Rw;Wilg;ghd; - Residual Current Circuit Breaker (RCCB)

² Ez; Rw;Wilg;ghd; - Miniature Circuit Breaker (MCB)

² cUfp - fuse

² Efu;T - consumption

² Gtpj;njhLg;G tlk;/fk;gp - earth wire

² Fij/FsR ntsptop - socket outlet

² fUtp - tools

² cUtupg;glk; - lay out diagram

² fk;gp ,izg;G tiuglk; - wiring diagram

jutpUj;jp cs;sPLfs; :

 600mm x 900mm mupkug;gyif> 1/1.13 fgpyepwf; fk;gp> ePyepwf; fk;gp> Gtpj;njhLg;Gf;
fk;gp

 Ntwhf;fp> RCCB (32A), MCB(6A)

 100fpuhk; Rj;jpay;> ntl;Lk; ,Lf;fp> gy;njhopypLf;fp> jpUfhzp nrYj;jp> rpw;whzpfs;>

wiring clips (kpd;fk;gp epiyg;gLj;jp)> bd;lf;]; Mzp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 tPl;L kpd;Rw;nwhd;wpy; tpsf;Ffs; ,izf;fg;gLk; tpjj;jpid cUtupg;glk; kw;Wk;

fk;gp ,izg;G tiuglk; %yKk; fhl;Ljy;.

 kpif Xl;lg; ghJfhg;Gr; rhjdq;fisg; ngauply;

 kpd; jhf;Fjypd;NghJ njhopw;gLk; rhjdq;fisg; ngauply;

 FsRntsp topAld; Gtpf;flj;jpnahd;wpidj; njhLg;gjd; mtrpaj;ij tpsf;Fjy;

 Ntwhf;fpapd; gad;fis tpgupj;jy;

 tlq;fis tiutjw;fhd Rw;nwhd;wpy; fhl;lg;gl;Ls;s kpd; $Wfis ,dq;fhzy;.

 jug;gl;l Rw;W tupg;glj;jpw;F Vw;g tPl;L kpd;Rw;nwhd;wpd; gFjpia mikj;jy;
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 gad;gLj;jpa myFfspd; vz;zpf;iff;Nfw;g khjhe;j kpd;rpl;iliaj; jahupj;jy;

Nkyjpf thrpg;gpw;fhf:

² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G

² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd

² THOMPSON.F.G (1992), Electrical Installation Technology, Third Edition, Eddison Wesly

Longman Ltd.

² www.ceb.lk
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Nju;r;rp kl;lk; 7'8 ( Njitf;Nfw;g> Xu; mtj;ij> %ttj;ijj; njhFjpfisg; gad;gLj;Jthu;.

ghlNtisfs; (  08

fw;ww; NgWfs; ( ² %ttj;ijj; njhFjpnahd;wpd; Nthy;w;wsTfSf;F ,ilapyhd

mtj;ij NtWghl;il tpsf;Fthu;.

² jiyik kpd;tYit tpepNahfpf;Fk; kpd;khw;wpnahd;wpd; Kjw;RUSk;

Jizr; RUSk; njhLf;fg;gl;Ls;s tpjj;ij tpsf;ff;glk; %yk;

fhl;Lthu;.

² cLj;njhLg;Gf;fisAk; nly;uhj; njhLg;Gf;fisAk; fhl;Lk;

%ttj;ijr; Rw;nwhd;wpd; top Nthy;w;wsT> top Xl;lk;> mtj;ij

Nthy;w;wsT> mtj;ij Xl;lk; Mfpatw;iw milahskpLthu;.

² njhopw;rhiyfspy; gad;gLk; kpd; cgfuzq;fspy; cLj;njhLg;Gk;>

nly;uhj; njhLg;Gk; fhl;lg;gLk; re;ju;g;gq;fisf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

kpd; gpwg;ghf;fj;jpd; NghJk; tpepNahfk; nra;Ak; NghJk; % mtj;ijj; njhFjpfisg;
gad;gLj;JtJ tpidj;jpwdhdjhFk;. 120 ghiff;F xU jlit cr;rj;ij milAk;
%d;W Nthy;w;wsTfshfg; gpwg;gpf;fg;gLjy;> %d;W flj;jpfspd; Clhf CL flj;j
Kbjy;> eLepiyg;Gs;spnahd;wpid cUthf;fpf;nfhs;s Kbjy;> vd;gd %mtj;ijj;
njhFjpnahd;wpd; rpwg;gpay;GfshFk;. mj;NjhL %d;W mtj;ijfisg; gad;gLj;jp
Nkhl;lnuhd;wpy; Row;rp KWf;fj;ijj; Jupjkhf Vw;gLj;j Kbfpd;wikapdhy; Nkhl;lhu;;
gUkdpy; rpwpaitahf ,Uj;jNyhL ,yFthf Row;rpj; jpir khw;wj;jf;fjhf ,Uj;jy;
Mfpad % mtj;ij Nkhl;lhu;fspd; rpwg;gpay;GfshFk;.

 Neu mr;Rf;Fr; rhu;ghf Xutj;ij kw;Wk; %tmj;ij Nthw;wsTfspd; elj;ij

khjpupiaf; fhl;Lk; miy tupg;glq;fis tiua topg;gLj;Jq;fs;.

 ,jd;gb % mtj;ijj; njhFjpnahd;wpy; eLepiyg; Gs;spf;Fr; Nru;khdkhf ,uz;L

mtj;ij xNu re;ju;g;gj;jpy; cr;rk; mila khl;lhJ vdTk; mtj;ij ,uz;bdJk;

tpj;jpahrk; 1800 Mf ,Uf;fkhl;lhJ vd;gijAk; tpsq;fpf; nfhs;tjw;F cjTf.

 ,jd;gb ,uz;L mtj;ij ,uz;bw;Fkpilapyhd Nthy;w;wsT Xutj;ij

Nthy;w;wstpYk; ,U klq;fhf ,Uf;fkhl;lhJ vdTk; mg;ngWkhdk; Xutj;ij

Nthy;w;wstpYk; ghu;f;f  3  klq;fhFk; vd;gij tpsq;fpf; nfhs;tjw;F cjTf.

 kpd;tYit tpepNahfpf;Fk; epiykhw;wpia mwpKfg;gLj;Jq;fs;.

 K mtj;ijj; njhFjpia ,izf;Fk; Kiwia fhl;Ltjw;F epiykhw;wpr; Rw;WfSf;F

xt;nthU mtj;ijfSk; njhlu;Gfpd;w Kiwia tiue;J nfhs;tjw;F cjtp

GupAq;fs;.

 % mtj;ij njhFjpnahd;wpy; mtj;ij Nthy;w;wsT ( pV )> top Nthy;w;wsT ( LV )>

mtj;ij kpd;Ndhl;lk; ( PI )> top kpd;Ndhl;lk; ( LI ) Nghd;w ngWkhdq;fis tpsf;Ff.

 % mtj;ij njhFjp ,izf;fg;gLk; cL> tiy njhlu;G Kiwfis tupg;glk;

%yk; njspTgLj;Jf.

 tiyj; njhlu;gpy; V
L 
=V

P
 vdTk;  I

L 
= 3 I

P
 vdTk; Fwpg;gpLf.

 cL njhlu;gpy; I
L 
=I

P
 vdTk; V

L 
= 3 V

P
 vdTk; Fwpg;gpLf.

 % mtj;ij Njhw;w tY

tiyj;njhLg;G(  ) cLj;njhLg;G (  )

V
L 

I
L
=V

P 
. 3 I

P
V

L 
I

L
=. 3 V

P
.I

P

V
L 

I
L
=

 3 V
P
I

P
V

L 
I

L
= 3 V

P
.I

P

V
L
 - top Nthy;w;wsT V

P
 - mtj;ij Nthy;w;wsT
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I
L
 - top kpd;Ndhl;lk; I

P
 - mtj;ij kpd;Ndhl;lk;

 ,jd;gb cL my;yJ tiyj; njhLg;gpd; nghOJ % mtj;ij Njhw;wtY

S = 3 V
P 
I

P
 vd;gij tpsf;Ff.

 cU kw;Wk; tiyj; njhLg;gpw;Nfw;g Rw;iw ,izg;gjd; mtrpaj;ij kpd;

Nkhl;lnuhd;wpd; ,af;fj;jpw;F nry;thf;Fr; nrYj;Jk; Kiwiaf; fye;JiuahLf.

% mtj;ij Nkhl;lnuhd;Wf;F kpd; tYit ,izj;j nghOJ mq;F Rw;Wf;$lhf

njhlf;f epiyapy; mjpf kpd;Ndhl;lk; ghAk; vdTk;> njhlf;fk; cLj; njhLg;G

%yk; Nkw;nfhs;sg;gl;L Fwpj;j Ntfj;jpw;F te;jjd; gpd;du; tiyj;njhLg;Gf;F

khw;wg;gLk; % mtj;ij Nkhl;lnuhd;iw ,t;thwhf cL-tiyj; (Star -Delta)
njhlf;fj;Jf;F Clhfj; njhlq;Ftjd;%yk; Rw;Wf;fs; (windings) ghJfhf;fg;gLk;.
NkYk; % mtj;ij Nkhl;lnuhd;wpd; Rw;Wf;fSf;fhfg; gad;gLk; toq;fy;fspy;

,uz;il khw;Wtjd;%yk; Row;rpj; jpiria khw;wyhk;)

 ghlrhiyr; Rw;Wg;Gwj;jpy; mike;Js;s miuf;Fk; Miy (grinding mill) xd;iwg;
ghu;itapLtjw;Ff; fsg;gpuahznkhd;iw> xOq;F nra;J> mq;F njhopw;gLk;

Nkhl;lhu;fs; njhlu;ghf Muhar; re;ju;g;gkspAq;fs;.

 tpepNahf epiykhw;wpnahd;wpd; mUNf nrd;W> nga;g;G> gag;G> flj;jpfspd;

vz;zpf;ifiaAk;> Rw;Wj; (windings) njhLg;Gf;fisf; fhl;Lk; gyifnahd;W

cs;sjhapd; mjidAk; mtjhdpf;f topg;gLj;Jq;fs;.

gpujhd nrhw;fs; / vz;zf;fU:
² Xutj;ij kpd; - single phase current
² % mtj;ij kpd; - three phase current
² cL njhLg;G - star connection
² tiy njhLg;G - delta connection
² tY khw;wp - power conversion

² top kpd;Ndhl;lk; -  line current

² top Nthy;w;wsT -  line voltage

² mtj;ij kpd;Ndhl;lk; -  phase current

² mtj;ij Nthy;w;wsT -  phase voltage

² eLepiyg;Gs;sp -  neutral point

² KWf;F jpwd; -  torque

jutpUj;jp cs;sPLfs; :

 % mtj;ijj; njhFjpfs; njhLf;fg;gl;Ls;s tpjj;ijf; fhl;Lk; tupg;glq;fs;

 Nkhl;lu;fspd; juTfs; Fwpf;fg;gl;Ls;s gj;jpuq;fs;

 Nkhl;lhu;j; njhlf;fpfspd; tpsf;fg;glq;fSk; Rw;Wtupg;glq;fSk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 % mtj;ijj; njhFjpnahd;wpd; xt;nthU flj;jpapd; Nthy;w;wsT eLepiyg; Gs;spf;Fr;

Nru;khdkhf cr;rkhFk; tpjj;ij tupg;glk; %yk; tpsf;Fjy;.

 tpepNahf epiykhw;wpfspy; Rw;Wf;fs; (windings) ,lg;gl;Ls;s tpjj;ij tupg;glk;
%yk; tptupj;jy;.

 cLj;njhLg;G> tiyj;njhLg;Gfspy; fhl;lg;gl;Ls;s Rw;Wtupg;glnkhd;wpd; top

Nthy;w;wsT> top kpd;Ndhl;lk;> mtj;ij Nthy;w;wsT kw;Wk; mtj;ij

kpd;Ndhl;lj;ijf; Fwpj;jy;. Nthy;w;wsTf;Fk; kpd; Xl;lj;Jf;Fk; ,ilapyhd njhlu;ig

tpsf;Fjy;.
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 %ttj;ij kpd; cgfuzq;fspy; cL my;yJ kw;Wk; tiyj; njhLg;igg; gad;gLj;Jk;

re;ju;g;gq;fisg; ngaupLjy; kw;Wk; mD$yq;fisf; Fwpg;gply;.

Nkyjpf thrpg;gpw;fhf:

² fy;tp ntspaPl;Lj; jpizf;fsk; ^2014&" ve;jputpay; njhopDl;gk; gFjp I> Kjw;

gjpg;G

² HUBSHER. H, KLAUE, J, PSLUGER. W, APPELT. S,(1982)  Electrical Engineering Basic

Technology, 3rd Edition, New Delhi, Wiley Eastern Ltd

² THOMPSON.F.G (1992), Electrical Installation Technology, Third Edition, Eddison Wesly

Longman Ltd.
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Nju;r;rp 8 : cw;gj;jp eltbf;iffspd; NghJ njhopDl;gtpaYld; nghUe;JkhW

nghUs;fisAk; El;gKiwfisAk; njupT nra;J nfhs;thu;

Nju;r;rp kl;lk; 8.1: cw;gj;jpnahd;wpd; juj;ijg; NgZtjw;Fj; Njitahd fhuzpfis

EZfpaha;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : ² cw;gj;jpnahd;wpdJ juj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisg;

ngaupLthu;.

² xt;nthU fhuzpAk; cw;gj;jpapd; juj;jpd; kPJ nry;thf;Fr; nrYj;Jk;

tpjj;ij tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

cw;gj;jpj; Jiwapy; KbTg;nghUnshd;wpd; cau; juj;jpidg; NgZtJ mj;jpahtrpakhFk;.
,e;jj; juj;ij cau; kl;lj;jpy; Ngz Ntz;bajd; Kf;fpaj;Jtj;ijAk; ,e;jj; juj;jpid
cau; kl;lj;jpy; NgzNtz;bajw;Fj; Njitahd mbg;gil tplaq;fs; rpytw;iwAk;;
gw;wp ,j;Njur;rpkl;lj;jpd;NghJ ftdj;jpw;nfhs;sg;gLk;.
 tFg;giwr; #oy; kw;Wk; maw;#oypy; fhzj;jf;f cw;gj;jpg; nghUl;fis ed;F

guPl;rpg;gJk; xNutifiar; Nru;e;j nghUl;fis xg;gpl;L juq; Fiwe;j nghUl;fisAk;

jukhd nghUl;fisAk; ,dq;fhz;gjw;Fr; re;ju;g;gk; toq;Ff.

cjhuzk;  tFg;gpYs;s rkdpiyaw;w> gyiffspy; ,ilntsp fhzg;gLk;

fjpiufs; kw;Wk;> mj;jifa Fiwfsw;w fjpiufs;

 eypthd fha;r;rpapizj;jiy cila rl;lfk; tise;j fjpiufs;

tFg;giwapd; Rtu; ,ilntspfSf;Fg; gad;gLj;jg;gLk;; tiyj;jl;b

(grill) Nghd;wd.
 re;ijapy; ngw;Wf;nfhs;sf;$ba rpy ,ae;jpu tiffspd; Nkhl;lu; Nghd;w

cgfuzq;fs; kpf tpiuthf gOjilAnkdTk; cau; juk;kpf;f ,ae;jpuq;fs; $ba

fhyj;jpw;F gad;gLj;j KbAkhtjw;fhd (nghUnshd;wpd; ePbj;j ghtid)

fhuzq;fisf; fye;JiuahLf.

 xNuasT kpd;idg; gad;gLj;jf; Fiwthd xspiaj; jUk; ,io kpd;Fkpo;fs;>

mNjasT kpd; tpuaj;jpy; $ba xspr;rf;jpiag; gpwg;gpf;Fk; GNshnuhspu;T kpd;Fkpo;

(CFL)> xspfhYk; ,Uthap (LED)  Nghd;wtw;iw xg;gpl;L tpidj;jpwd; $ba

cgfuzq;fs; cau; juKilait vd;gij njspTgLj;Jf.

 re;ijapYs;s nghUl;fspy; xNu tifahdit kw;Wk; njhopy;El;gj;ijg; gad;gLj;jpj;

jahupf;fg;gl;Ls;s ntt;NtW nghUl;fs; cs;sJ vdpDk;; mtw;wpw;fpilNa

ntspj;Njhw;wk; (KOikg;gLj;jg;gl;l myq;fhuk;> tbtk;) Nghd;w kdijf; ftUk;

Njhw;wKila nghUl;fs; kPJ Efu;NthUf;Ff; ftu;r;rp Vw;gLtij cjhuzq;fs;

%yk; fhl;Lf.

 NkYs;s cjhuzq;fisg; Nghd;w NtW nghUj;jkhd cjhuzq;fisg; gad;gLj;jp

juk; Fiwe;j cw;gj;jpfis mjw;Fg; gjpyhfg; gad;gLj;jg;gLfpd;w juk; $ba

cw;gj;jpfSld; xg;gpl;L mtw;wpd; juk; NtWgLtjpy; jhf;fk; nrYj;Jk; fhuzpfs;

gw;wpf; fye;JiuahLf.

 mjw;Nfw;g juk; Fiwe;j gjhu;j;jq;fisg; gad;gLj;jpg; nghUl;fs; cw;gj;jp

nra;tjd;%yk; mjd; ghtidf;fhyk; FiwtiltJld; Neu;j;jpahd Kbg;igAk;

ghjpf;Fnkdj; njspTgLj;Jf.

 mt;thNw rupahd kw;Wk; cau; El;g Kiwfisg; gad;gLj;Jtjd; fhuzkhf

nghUl;fspd; nraw;wpwNdhL Vida mjd; gz;GfSk; tpUj;jpAWk; Kiwiaj;

njspTgLj;Jf. (cjhuzk;: ,iokpd; FkpOf;Fk; xspfhYk; ,Uthap (LED ) f;Fk;
,ilapyhd NtWghLfs;> fNjhl;Lf; fjpu;f;Foha; nghUj;jg;gl;l njhiyf;fhl;rpg;
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ngl;b kw;Wk; LCD, LED  njhiyf;fhl;rpg; ngl;bf;Fk; ,ilapyhd NtWghL)
 nghUnshd;wpid cw;gj;jp  nra;Ak; NghJ mjd; juk; caupajhff; fhzg;glhjtplj;J

mjw;fhfg; gad;gLj;jg;gLk; nghUs;fs; rpukk;> nryT vd;gtw;wpdhy; vt;tpjg;

gaDk; fpilg;gjpy;iy vdTk;  mg;gz;lq;fspd; kPJ Efu;Nthiuf; ftUk; jd;ik

Fiwtilfpd;wJ. vd;gijj; njspTgLj;Jf.

 cw;gj;jpnahd;wpd; juj;jpidg; NgZtjw;Fr; rupahfj; jpl;lkply;> rupahd cw;gj;jpr;

nray;Kiwiag; gpd;gw;WtJk; njhopDl;gtpayhsu; rupahd ,ae;jpuhjpfisg;

gad;gLj;jpg; nghUs; cw;gj;jpf;Fg; gq;fspg;Gr; nra;jy; kpfTk; Kf;fpakhdJ

vd;gijj; njspTgLj;Jf.

 mt;thNw Fiwe;j tpiyf;F Fiwthd njupT trjpAila ifalf;fj; njhiyNgrp

kw;Wk; $ba njupT trjpAila ifalf;fj; njhiyNgrp Nghd;wtw;wpid cjhuzkhff;

Fwpg;gpl;L nghUnshd;wpid Efu;NthUf;F toq;Fk; trjpfSk; Efu;Nthiuf; ftUtjpy;;

ghjpg;Gr; nrYj;JfpwJ vd;gijj; njspTgLj;Jf.

 mtrpag;gLk;nghOJ gOJghu;j;J ePz;lfhyk; ghtpf;ff;$ba iff;fbfhuk; kw;Wk;

nraw;wpwd; Fiwe;jjd; gpd;du; mfw;wg;gLfpd;w> Fiwe;j tpiyAs;s iff;fbfhuk;;

Nghd;w cjhuzq;fSld;  nghUnshd;wpidg; gOJghu;j;jypYs;s Kf;fpaj;Jtj;jpidj;

njspT gLj;Jf.

 mNjNghd;W cw;gj;jpg; nghUnshd;wpidg; gOJghu;f;Fk; nghOJ> nghUj;jkhd

Jizg;ghfq;fisj; Njbf; nfhs;tJk; Kf;fpakhFk; vd;gJgw;wp khztUf;F

mwpTWj;jTk;.

 mj;Jld; nghUj;jkhd cjhuzq;fisg; gad;gLj;jp> nghUnshd;wpidg;

gad;gLj;Jifapy; Mgj;Jf;fs; Vw;glhjthW mJ gad;gLj;jf;$ba epiyapy;

,Ug;gJ kpf Kf;fpak; vd;gijj; njspTgLj;Jf.

 vj;jifa nghUnshd;whapDk; mjd; jahupg;gpd;NghJk; gad;gLj;jpagpd;

mg;Gw;gLj;Jk;NghJk; #oy;Neak; nfhz;ljhf ,Uf;f Ntz;Lk; vd;gij

mwpe;Jnfhs;sr; nra;f.

 mjd;gb nghUnshd;wpd; gz;G vdg;gLtJ mg;nghUspd; my;yJ cgfuzj;jpd;

caupa tpidjpwd;> ePz;l ghtid> mofpa Neu;j;jpahf;fy;> mtw;iwg;

ghtidahsUf;F toq;Fk; trjpfs;> gOJghu;f ;Fk; Mw;wy;> mjidg;

gad;gLj;Jk;NghJ ghJfhg;G> kw;Wk; mtjhdk;> #oy; Neakhd jd;ik Nghd;w

tplaq;fis caupa kl;lj;jpy; NgZjyhFk; vd;gij mwpe;Jnfhs;sr; nra;f.

 MfNt gz;lnkhd;wpd; juk; vd;gjd; %yk; gz;lj;jpd; my;yJ cgfuzj;jpd;

cau; tpidj;jpwd;> ePz;lfhyg; ghtid> KOikgLj;jg;gl;l myq;fhuk;> Efu;NthUf;F

toq;Fk; trjpfs;> gOJghu;f;Fk; jd;ik> mjidg; gad;gLj;Jifapy; fhzg;gLk;

ghJfhg;G kw;Wk; ftdk; vd;gdtw;wpid cau; kl;lj;jpy; NgZtjhFk; vd;gijj;

njspTgLj;Jf.

 ,d;Dk; rpy nghUl;fs;; my;yJ cgfuzq;fs; kPJ Nkw;$wg;gl;l rpy fhuzpfSs;

nghUe;jhj re;ju;g;gq;fSk; cs;sd vd;gijj; njspTgLj;Jf.  cjhuzkhf gp];fl;

nghjp nra;jy; njhlu;ghf mofpa Neu;j;jpahf;fy; kpfTk; Kf;fpakhdjhfpDk;

ePz;l ghtidNah my;yJ gOJ ghu;j;jNyh Kf;fpaky;y vd;gijf; fhl;bf;

nfhLf;fTk;.

 cau; El;g Kiwfisg; gad;gLj;jp Nkw;nfhs;sg;gl;l jpl;lnkhd;whfTk;

cw;gj;jpahsdhy;

 jpl;lg;gbtj;jpYs;s jfty;fis gpd;gw;whik

 rupahd tpguf;$w;Wf;F mika mit cw;gj;jp nra;ag;gl;buhik.

 mq;fPfupf;fg;gl;l nghUl;fisg; gad;gLj;jhik Nghd;w fhuzpfshy; cw;gj;jpAk;

Fd;wpf; fhzg;gLk; vd;gijj; njspTgLj;Jf.

 cw;gj;jpahsd; rupahd cw;gj;jpEl;g Kiwfisg; gpd;gw;whik>

 njhopDl;gtpayhsu; nghUj;jkhd Kiwapy; cgfuzq;fisg; gad;gLj;jhik

Nghd;w fhuzpfspdhYk; cw;gj;jpapd; juk; Fd;Wk; vd;gij cjhuzj;Jld;
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njspTgLj;Jf.

 MfNt ahNjDk; cw;gj;jpnahd;wpid Nkw;nfhs;ifapy; mjd; juj;ijg; NgZtjw;F

Nkw;$wg;gl;l FiwghLfisj; jtpu;j;Jf; nfhs;s Ntz;Lk; vd;gijj; njspTgLj;Jf.

 ,d;Dk; nghUnshd;wpd;; juk; cau;tilAk; nghOJ mg;nghUspd;; tpiyapy; khw;wk;;

Vw;gLk; tpjj;jpidj; njspTgLj;Jf. (cw;gj;jpr; nryT)

gpujhd nrhw;fs; / vz;zf;fU:
 tpguf;$w;W - specifications
² tpidj;jpwd; - efficiency
² Njhw;wk; - appearance
² trjpfs; - facilities
² NgZjYf;fhd ,aYik - maintanability
² ghJfhg;Gg;ghtid - safety use
² cw;gj;jpr; nryT - production cost

² ePbj;j ciog;G - durability

² #oy; Neak; - environmental friendly

jutpUj;jp cs;sPLfs; :

 tFg;giwapy; ghlrhiy cgfuzq;fs;> E}y;fs;

 tPL kw;Wk; maw;#oypypUe;J Njbg; ngwg;gl;l jsghlq;fs;> ePu;f;Foha;j; jpUFgpb

kpd;Jizr;rhjdq;fs;> cilfs; Nghd;wtw;wpd; khjpupfs;.

 nghUnshd;iw cw;gj;jp nra;tjw;nfdj; jahupf;fg;gl;bUe;j jpl;lg;glk;

 xNu Njitf;nfdg; gad;gLj;jf;$ba gy;NtW ,ay;Gfslq;fpa khjpupg; nghUl;fs;

rpy

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Fwpj;jnthU KbTg;nghUspy; FiwghLfs; Vw;gLtjpy; nry;thf;Fr; nrYj;Jk;

tplaq;fisr; rku;g;gpj;jy;.

 cw;gj;jpg; nghUnshd;wpd; juk; njhlu;ghff; fzpg;gpLtjw;fhd mbg;gil tplaq;fisr;

rku;g;gpj;jy;.

 Fwpj;j nghUnshd;iw cw;gj;jp nra;Ak; re;ju;g;gj;jpy; ,dq;fhzg;glhjJk;

fhyg;Nghf;fpy; mjpy; njd;glf;$baJkhd FiwghLfisf; Fwpg;gpLjy;.

 KbTg;nghUnshd;iwj; jahupf;Fk;NghJ mjd; juj;ijg; NgZtjd; Njit>

Kf;fpaj;Jtk; Mfpatw;iw typAWj;jy;.

Nkyjpf thrpg;gpw;fhf (

² DAVIC GIBBS, An Introduction to CNC Machining, London, Cassell publishers Limited

² DR. W.A.J. CHAPMAN, Work shop technology, New Delhi, C.B.S. Publisheß & Distributers

Pvt, Ltd.

² LEN GOURD, Welding, Teach yourself books, Hodder & stoughton

² OSWALD A LUDWIA, WILLARD J MC CARTHY, Metal work Technology & Practice,

Mc Knight & Mc Knight Publishing company
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Nju;r;rp kl;lk; 8.2: cw;gj;jpnahd;Wf;fhfg; nghUj;jkhd nghUs;fisj; njupTnra;Ak;NghJ

ftdQ;nrYj;j Ntz;ba tplaq;fis EZfpaha;thu;.

ghlNtisfs; : 06 ghlNtisfs;

fw;ww; NgWfs; : ² ntt;NtW epakq;fspd;gb ve;jputpay; nghUs;fis tifg;gLj;Jthu;.

² me;je;jg; nghUSf;Fupa ,ay;Gfis tpsf;Fthu;.

² vspa cw;gj;jpnahd;iwr; nra;Ak;NghJ nghUj;jkhd nghUs;fisj;

njupT nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

cw;gj;jp Ntiyfis Nkw;nfhsSk;NghJ %yg;nghUl;fs; kpf mtrpakhFk;. #oypy;
fhzg;gLk; mg;nghUl;fis ,dq;fz;L tifg;gLj;jpf; fhl;Ljy; mtw;wpw;Fupa jdpj;Jtj;
jd;ikfis mwpe;J nfhs;sy;> mtw;wpd; rpy nghUl;fspd; jd;ikfspy; khw;wq;fisr;
nra;tjd; mtrpak;> cw;gj;jp eltbf;fiffSf;fhfg; nghUl;fisg; gad;gLj;Jjy;>
nghUj;jkhd nghUl;fisj; njupT nra;Ak; Mw;wiy tsu;j;Jf; nfhs;sy;
Nghd;wtw;Wf;fhd re;ju;g;gj;ij toq;Fjy; vd;gd ,g;ghlj;jpD}lhf vjpu;ghu;f;fg;gLfpd;wJ.
 ghlrhiyr; #oypy; cs;s nghUl;fs;> cgfuzq;fs; rpytw;iw khztu;fs; guprPyid

nra;tjw;Fr; re;ju;g;gj;ij toq;fp mt;Tgfuzq;fis my;yJ nghUl;fisj;

jahupg;gjw;Fg; gad;gLj;jg;gl;Ls;s %yg;nghUl;fis ,dq;fhzr; re;ju;g;gkspf;Ff.

 nghUl;fis tifg;gLj;jy;gw;wp Kd;du; fw;w tplaq;fis epidtpw;nfhz;L

mjw;fika #oypy; fhzg;gLk; nghUl;fis cNyhfk;> my;YNyhfk; vd gpupj;jwpayhk;

vd;Wk;> mt;thW gpupj;jwptjw;F VJthd fhuzpfisf; fye;JiuahLf.

 cNyhf tifia> ,Uk;G rhu;e;j cNyhfk;> ,Uk;G rhuhj cNyhfk; vd;W

tifg;gLj;jyhk; vd;Wk; mtw;iw tifg;gLj;jp mwpe;J nfhs;tjw;F cupa

cjhuzq;fSld; njspTgLj;Jf.

 cw;gj;jp eltbf;iffspd; nghOJ J}a cNyhfj;ijg; gad;gLj;jy; kpff; Fiwthf

,Ug;gjhfTk;> mjpfkhfg; gad;gLj;jg;gLtJ fyg;GNyhfk; vd;gij vLj;Jf;$Wf.

J}a cNyhfq;fspy; fhzg;gLk; gy;NtW FiwghLfis ePf;fpf; nfhs;tjw;fhf

mtw;Wf;F NtW cNyhf tiffs; Nru;f;fg;gl;L cau;jukhd cNyhf cw;gj;jp

Nkw;nfhs;sg;gLfpd;wJ vd;gij vLj;Jf; fhl;Lf. (cUf;F tif> gpj;jis fyg;G

cNyhfk;> mYkpdpak; fyg;G cNyhf tif)

 cNyhfq;fspd; tpNrl jd;ikia tpUj;jp nra;tjw;fhff; fl;kpak; FNuhkpak;>

jq;Fjd; Nghd;w cNyhf tiffs; Nru;f;fg;gl;L cau; juj;jpyhd fyg;GNyhfk;

cw;gj;jp nra;ag;gLfpd;wJ vd;gijj; njspTgLj;Jf.

 ,jdbg;gilapy; J}a cNyhfk;> fyg;GNyhfk; vd cNyhf tiffis

tifg;gLj;jyhk; vd;gij vLj;Jf; $Wf.

 Muk;g fhyq;fspy; cw;gj;jpj;Jiw rhu;e;jtw;wpf;F mjpfstpy; cNyhf tiffs;

gad;gLj;jg;gl;lJ vdpDk; jw;nghOJ ghupastpy; my;YNyhfq;fNs khw;wPl;Lg;

nghUshfg; gad;gLj;jg;gl;Ls;s re;ju;g;gq;fis cjhuzq;fSld; vLj;Jf; fhl;Lf.

 jw;fhyj;jpy; ,jdbg;gilapy; gy;NtW gd;DU (Polymer) nghUl;fs; mNefkhd

nghwpapay; cw;gj;jpfSf;fhfg; gad;gLj;jg;gLfpd;wd vd;gij vLj;Jf;$Wf. (PVC,
UPVC, Fiber Nghd ;w )

 ,jw;F Nkyjpfkhf cw;gj;jpfspd; nghOJ gad;gLj;jg;gLfpd;w mupkuk;> ,wg;gu;>

ntz;fsp (Ceramic)> fw;ghiw Nghd;w my;YNyhfg; nghUl;fs; gad;ghL gw;wpf;

fye;JiuahLf.

 cw;gj;jpr; nrad;Kiwf;fhf nghUl;fisj; Nju;e;njLf;Fk; nghOJ mtw;wpw;fhd

,ay;Gfis mwpe;jpUj;jypd; Kf;fpaj;Jtk;; gw;wpj; njspTgLj;Jf.

 mt;tpay;Gfisg; ngsjpf ,ay;Gfs;> ,urhad ,ay;Gfs;> kpd; kw;Wk; fhe;j,y;Gfs;
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nghwpKiw> ,ay;Gfs; vd;wthW tifg;gLj;jp Kd;itf;Ff.

- nghUl;fspd; ,ay;Gfs; (properties of materials)
- ngsjPf ,ay;Gfs; (Physical properties)
- mlu;j;jp (Density)
- ghFepiy (Vicosity)
- nfhjpepiy (Boiling Point)
- ntg;g flj;Jjpwd; (Thermal conductivity)
- Nkw;gug;gpOtpir (Surface tension)
- cUFepiy (Melting Point)
- tbtk; (Shape)

 ,urhadtpay;Gfs; (Chemical properties)
- JUg;gpbj;jYf;fhd jilj;jd;ik (Corrision Resistance)
- ,urhad rlj;Jtj; jd;ik (Chemical Inertness)

 kpd;dpay; kw;Wk; fhe;jtpay;Gfs; (Electrical & Magnetic properties)
- jiljpwd; jw;wil (resistivity)
- kpd;flj;Jjpwd; (Electrical conductivity)
- fhe;jg; gha mlu;j;jp (Magnetic Flux Density)

 ,ae;jputpay; ,ay;Gfs; (Mechanical properties)
 ePl;lj;jFkpay;G (Ductility)
 thl;lj;jLkpay;G (Malleability)
 td;ik (Hardness)
 cWjp (Toughness)
 nehUq;F jd;ik (Britleness)
 kPs;jd;ik (Elasticity)
 nefpo;jd;ik (Plasticity)
 typik ( strength)

 cw;gj;jp eltbf;iffspd; nghOJ nghUl;fspy; mlq;fpAs;s ,t;tpay;Gfspd;

Kf;fpaj;Jtk; gw;wp ntt;NtW cjhuzq;fis Kd;itj;Jj; njspTgLj;Jf.

 td;ikg;gLj;jg;gl;l cNyhfj; Jz;nlhd;iw ntl;Ltjw;F my;yJ muj;jhy;

jPl;Ltjw;F Kaw;rpj;jy;> thu;g;G ,Uk;G (rPdr;rl;b) kw;Wk; mYkpdpa cNyhf

Jz;Lfs; ,uz;il tisf;f Kay;ifapy; Vw;glf;$ba tpj;jpahrj;ij mwpe;J

nfhs;sy;> jiwjy; Mzpiag; gad;gLj;jp jiwjy; nra;tjw;F kw;Wk; nghUj;jkhd

NtW nraw;ghLfspD}lhf Nkw;Fwpg;gpl;l ,ay;Gfis ,dq;fhz;gjw;Fr;

re;ju;;g;gkspf;Ff.

 cau;jukhd cw;gj;jpr; nrad;Kiwf;fhfg; gad;gLj;jg;gl;l nghUl;fspy; fhzg;gLk;

mjw;fhd ,ay;Gfs; Nghjpajhf ,y;yhj re;ju;g;gj;jpy;> mt;tpay;Gfspy; khw;wq;fis

Vw;gLj;jpj; Njitahd ,ay;Gfisj; jutpUj;jp nra;J cw;gj;jp nra;ag;gl;l

nghUl;fisNa> cw;gj;jp eltbf;iffSf;Fg; gad;gLj;jg;gLfpd;wJ vd;gij

cjhuzq;fSld; njspTgLj;Jf.

 nghUl;fspd; ,ay;Gfspy; khw;wk; nfhz;LtUtjw;Fg; gad;gLj;Jk;> fPo;f; Fwpg;gplg;gLk;

cj;jpfis cjhuzq;fSld; njspTgLj;Jf.

1. fyg;GNyhfj;ijj; jahupj;Jf; nfhs;sy;.

2. ntg;gg; gupfhuk; Nkw;nfhs;sy;

 ,aw;ifr; #oypd; jd;ikf; Nfw;gTk; nghUl;fspd; ,ay;Gfs; khw;wkilayhk;

vd;gij cjhuzq;fSld; vLj;Jf; $Wf. (cjhuzk;: ePz;l fhykhf #upa ntg;gj;jpd;

jhf;fj;jpw;Fl;gl;l gpshj;jpf; Foha;)

 gpj;jisg; nghUl;fs; epwkhw;wkiltjw;Fk;> ,Uk;G JUg;gpbj;jYf;Fkhd

fhuzq;fisf; fye;JiuahLf.

 xt;nthU khztu; FOTf;Fk; toq;fg ;gl ;l xd;Wf;nfhd;W NtWgLk;
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KOikg;gLj;jYf;Fg; nghUj;jkhd nghUl;fisj; njupTnra;tjw;F khztu;fis

topg;gLj;jp> mg;nghUl;fisg; gad;gLj;Jtjw;F VJthd nghUl;fspd; ,ay;Gfs;

ahit vd;gijj; Njbawptjw;F khztu;fis topg;gLj;Jf.

gpujhd nrhw;fs; / vz;zf;fU:

    ²  fyg;G cNyhfk; - alloy

² gd;DU - polymer

² ntg;gg; gupfhuk; - heat treatment

² jiwjy; - riverting

jutpUj;jp cs;sPLfs; :

 maw;#oypypUe;J ngw;Wf;nfhs;sj;jf;f gy;NtW nghUl;fspdhyhf;fg;gl;l nghUl;fs;

(,wg;gu;> kuk;> nrk;G> gpj;jis> nkd;DUf;F> mYkpdpak; Nghd;w) rpy>

 nghUl;fspd; ,ay;Gfis Nrhjpg;gjw;fhd cgfuzq;fs; / fUtpfs;

 nghUl;;fs; kw;Wk; mtw;wpd; ,ay;Gfs; gw;wpa jfty;fs; mlq;fpa E}y;fs;> Fwpg;Gfs;>

mwpf;iffs;

 cw;gj;jpf;Fg; nghUj;jkhd nghUl;fs; gad;gLj;jg;glhik fhuzkhfg; ghjpf;fg;gl;Ls;s

cgfuz tiffs; rpy khjpupfs; (<uypg;Gf; fhuzkhfj; JUg;gpbj;jYf;Fs;shd

gFjpfs;> mupkuj;jpdhy; jahupf;fg;gl;l Fspayiwf; fjT Nghd;wd)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jug;gl;l nghUl;fis epajpf;fika tifg;gLj;jy;.

 jug;gl;l nghUl;fis ,dq;fz;L mtw;wpd; jdpj;Jtkhd ,ay;Gfisf; Fwpg;gpLjy;.

 jpl;lj;Jf;fika Nkw;nfhs;sNtz;ba KbTg;nghUSf;Fg; nghUj;jkhd nghUl;fisj;

njupT nra;jy;.

 nghUl;fspd; ,ay;Gfis khw;Wk; re;ju;g ;gq;fisr; rku;g;gpj;J mjid

Nkw;nfhs;sj;jf;f tpjj;ij tpsf;Fjy;.

 nghUj;jkw;w nghUl;fisg; gad;gLj;Jtjd; fhuzkhf mJ KbTg;nghUspd; juj;jpy;

nry;thf;Fr; nrYj;Jk; tpjj;ij tpsf;Fjy;.

Nkyjpf thrpg;gpw;fhf (

² DAVIC GIBBS, An Introduction to CNC Machining, London, Cassell publishers Limited

² DR. W.A.J. CHAPMAN, Work shop technology, New Delhi, C.B.S. Publisheß & Distributers

Pvt, Ltd.

² LEN GOURD, Welding, Teach yourself books, Hodder & stoughton

² OSWALD A LUDWIA, WILLARD J MC CARTHY, Metal work Technology & Practice,

Mc Knight & Mc Knight Publishing company
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Nju;r;rpkl;lk; 8.3 :cw;gj;jpfs; nra;Ak; NghJ> nghUj;jkhd fUtpfisAk;> cgfuzq;fisAk;

rupahd El;gKiwfSf;Nfw;gg; gad;gLj;Jthu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :  cw;gj;jpr; nrad;Kiwapd;NghJ gad;gLj;jj;jf;f fUtpfisAk;

cgfuzq;fisAk; tifg;gLj;jpf; fhl;Lthu;.

² cw;gj;jpr; nraYf;Fg; nghUj;jkhd tYf; fUtpfisAk; iff;

fUtpfisAk; njupTnra;J nfhs;thu;.

² mt;tg;NghJ cgfuzq;fisAk; fUtpfisAk; guhkupg;gjpy; ftdQ;

nrYj;Jthu;.

² nghwpfisAk; cgfuzq;fisAk; gad;gLj;Jk;NghJ mtw;Wf;Fupa

ghJfhg;G topKiwfisg; gpd;gw;Wthu;.

² jpl;lg;glnkhd;wpd;gb> nky;ypa cNyhfj; jfl;ilf; nfhz;L>

cw;gj;jpnahd;wpidr; nra;thu;.

² jpl;lg;glnkhd;wpd;gb> cNyhf Ntiyg; gFjpnahd;iw Mf;Fk;NghJ

nra;aNtz;ba nghwpf ;fUkq;fisAk; > nghUj ;jkhd tY

cgfuzq;fisAk; Fwpg;gpLthu;.u;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nghUl;fisg; gad;gLj;jp Mf;fq;fisr; nra;Ak;NghJ mg;nghUl;fisj; Njitf;Nfw;g
ghfq;fshf;fp nghUj;jkhdthW jahu;nra;jy;> kw;Wk; cw;gj;jp nra;Jnfhs;sy;. cupa
tbtk; fpilf;FkhWk; mg;ghfq;fis xd;whf epue;jukhf nghUj;Jjy;> xUq;F Nru;j;jy;
Nghd;w nraw;ghLfis Nkw;nfhs;s NeupLk;. ,jw;nfdg; gad;gLj;jg;gLfpd;w fUtpfs;
cgfuzq;fisg; nghUj;jkhdthW njupTnra;a Ntz;baJld; cupa nraw;ghl;bw;Nfh>
nghUl;fSf;Nfh> cgfuzq;fSf;Nfh my;yJ gad;gLj;JNthUf;Nfh ghjpg;G Vw;glhjthW
mr;nraw;ghLfis Nkw;nfhs;s Ntz;Lk;. ,J gw;wpa fw;wypy; <LgLtjw;F
,g;ghlj;jpD}lhfr; re;ju;g;gk; toq;fg;gl;Ls;sJ. mt;thNw fUtp kw;Wk; cgfuzq;fis
cupafhyq;fspy; guhkupg;ig Nkw;nfhs;tjd;%yk; mtw;wpd; tpidj;jpwid cau;thfg;
NgzKbAk;. mj;Jld; mtw;iw ePz;lfhyk; gad;gLj;jyhk; vd;gij cWjp nra;Jnfhs;s
KbAk;.
 cw;gj;jpfis Nkw;nfhs;Sk;NghJ jpl;lj;Jf;fSf;fikthd mstPLfspy; tiue;J

nfhs;sy;> mjw;fikag; ghfq;fis Ntwhf;fpf; nfhs;sy;> cupathW tbtq;fspy;

jahu;nra;J nfhs;sy;> nghUj;jkhd Kiwfspw;fika ,izj;jy; Mfpa

Nkw;nfhs;sg;gLk;.  nghUj;jkhdthW Kbg;Gk; Nkw;nfhs;sg;gLfpd;wJ vd;gij

ntspg;gLj;jf; $bathwhd fye;Jiuahlnyhd;iw Nkw;nfhs;f.vspikahd

cjhuznkhd;whf Milnahd;wpidj; ijf;Fk; gbKiwfs;> fjpiunahd;iwj;

jahupf;Fk;; gbKiwfs; vd;gtw;iwf; fye;JiuahLf.

 jpl;lj;Jf;fika Ntiynahd;iw Nkw;nfhs;Sk;NghJ xOq;FKiwnahd;W cs;sjhy;

mjw;fika njhFjpfshf;fg;gl;l cgfuzq;fs; fUtpfs; MfpadTk; cs;snjdf;

fhl;Lf. ,j;njhFjpfspd; fPo;

 msj;jy;> Fwpaply;> cgfuzq;fs;

 ntl;Ljy; cgfuzq;fs;;

 Jisj;jy; cgfuzq;fs;

 rPTk; kw;Wk; Nja;j;jy; cgfuzq;fs;

 Kbg;Gr; nra;Ak; cgfuzq;fs; - fk;gpj; J}upif> Nja;f;Fk; cgfuzq;fs;

 Nkw;$wg;gl;ltw;iw tpsf;fp khztuJ MNyhrid kw;Wk; Kd;dwpitAk; tpdtp

tplaq;fis cWjpg;gLj;Jf.

 NtiyAyfpy; gad;gLj;jg;gLk; fUtpfs; kw;Wk; cgfuzq;fs;  Mfpatw;iw ,af;Fk;

Kiwf;Nfw;g ifahy; ,af;fg;gLk; cgfuzq;fs; (manual tools)> tYthy; ,af;fg;gLk;
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cgfuzq;fs; (power tools) vd ,uz;L tifg;gLk; vd tpsf;fp cjhuzq;fs;

rku;g;gpf;f.

 etPd Ntiy cyfpy; cw;gj;jp eltbf;iffs; kpf ,yFthf cs;sJld;; mjw;fhd

fhuzk; ifahy; ,af;fg;gLk; cgfuzq;fSf;Fg; gjpyhf mjpf mstpy; Ntiyfs;

tYthy; ,aq;Fk; cgfuzq;fspd; gad;gLj;jg;gLtjhFk; vd;gij cWjpg;gLj;Jf.

 mtw;wpy; Jisj;jy; nraw;ghL> filry; nraw;ghL> tbtikj;jy;> ntl;Ljy; kw;Wk;

Kbg;Gr; nra;jy; Mfpa nraw;ghLfSf;Fg; gpujhd ,lk; cz;L vd;gij vLj;Jf;$Wf.

 Nkw;$wg;gl;l xt;nthU nraw;ghLfSf;Fkhd gpuj;jpNafkhd cgfuzq;f;s cz;L

vd;gij cWjpg;gLj;Jk; Kfkhff; fPo;f; Fwpg;gplg;gLk; cgfuzq;fs;> mjd; ,af;fk;

kw;Wk; nraw;ghLfis ntt;Ntwhf tpgupf;Ff.

 Jwg;gzg;nghwp ̂  drilling machine&  filry; ,ae;jpuk; ̂ lathe machine&
 jpup nghwp ̂  milling machine&  tbtikj;jy; ,ae;jpuk; ̂ shaping machine&
 Jisf;Fk; nghwp ̂  boring machine& tYths; ^ power saw&
 miuf;Fk; (rhizgpbf;Fk;) ,ae;jpuk; ̂grinding machine&

 ,ae;jpuk; my;yJ cgfuzq;fisj; jpl;lkpLk; nghOJ mjw;nfd;w jdpj;Jtkhd

t pg uf ;$w ;Wj ;  njhlu ; g hfTk ;  ftdQ ; nrYj ;j p  mt ;Tgfuzq ;fs ;

epUkhzpf;fg;gl;bUg;gpDk; rpy cgfuzq;fspd; ghfq;fisf; fow;wp Ntwhf;fp my;yJ

ghfq;fis xd;W Nru;j;J  tpguf;$wiw mjd; mikg;gpypUe;J NtWgLj;j KbAk;

vd;gijf; fye;Jiuahbj; njspTgLj;Jf.

 Fwpj;jnthU nraw;ghl;ilr; nra;Ak;NghJ kpfr; rupahd kw;Wk;> nghUj;jkhd

cgfuzq;fisj; njupTnra;tjd; %yk; mr;nraw;ghl;ilr; nrk;ikahfr; nra;a

Kbtjdhy; mJ njhlu;ghff; ftdQ; nrYj;JtJ mtrpankd mwpTWj;Jf.

cgfuzq;fspidj; njupTnra;Ak;NghJ me;j cgfuzj;jpd; tptuf;$w;wpd; msT>

tbtk;> Mfpad gw;wpAk; mt; cgfuzj;jpd; %yk; Mw;wg;gLk; nraw;ghLfs;

njhlu;ghfTk; mtjhdk; nrYj;j Ntz;Lk; vd;gijj; njspTgLj;Jf.

 ,ae;jpuhjpfisg; gad;gLj;jp epiwT nra;ag;gLk; nghUl;fspd; jutpUj;jpj;jd;ikia

tpUj;jp nra;tjw;fhd nraw;ghLfspd; NghJ mjw;nfdj; jahupf;fg;gl;l Fwpg;gpl;l

cgfuzq;fs; gad;gLj;jg;gLtjhfTk; Kbg;Gr; nraw;ghl;bd; nghOJ mtrpakw;w

gFjpfis ePf;Ftjw;fhf Nkw;$wg;gl;l caupa ntl;Lk; Ntfk; gpuNahfpf;fg;gLfpwJ

vd;Wk;> ,t; cgfuzj;jpd; %yk; td;ikahd nghUl;fisAk; ntl;lyhk; vd;gij

vLj;Jf; $Wf.

 ,ae;jpuhjpfspd; guhkupg;G nraw;ghLfs; gpujhdkhf ,uz;L $Wfshfg; gpupf;fg;gLk;

vd;gijAk; mit Kd;$l;ba guhkupg;G (preventive maintanance) kw;Wk; rPu; nra;Ak;

guhkupg;G (corrective maintanance) vdTk; gpupf;fg;gLk; vd;gij cjhuzq;fs; %yk;

ntt;Ntwhf njspTgLj;Jf.

 cgfuzg; gad;ghl;bd; nghOJ mjd; ghfq;fs; Nja;tiljy;> fhuzkhf mjd;

milahs ,lq;fs; NtWgLjy;> ghfq;fspw;fpilapy; NkhJif mjpfupj;jy; Nghd;w

FiwghLfs; Vw;gLkhifahy; cupa fhyj;jpy; cupa Kiwapy; guhkupg;ig

Nkw;nfhz;lhy; mt; cgfuzq;fs; cupathW nraw;gLtJld; mtw;wpypUe;J

ePz;lfhyg; gaidAk; ngwyhk; vdf; fye;JiuahLf.

,jd; fPo;>

 krfply;  cuha;TePf;fy;

 nghwpfis ,af;Fk; nghUj;jkhd Ntfk;

 Nja;e;j ghfq;fis mfw;wy;

 Fspu;j;Jjy;

 rPu;nra;jy;

 gpioaw;w jd;ikiag; guPl;rpj;jy;

Nghd;w topKiwfisg; Ngz Ntz;Lk; vd;gij vLj;Jf; fhl;Lf.

 NkYs;s El;gKiwfis cWjp nra;J nfhs;sf;$ba tpjj;jpy; jbg;ghd cNyhfj;
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jfLfspdhy; nra;af;$ba Kbg;nghd;wpw;fhd jpl;lnkhd;iw toq;fp cw;gj;jpr;

nraw;ghl;by; <Lglr;nra;f.

gpujhd nrhw;fs; / vz;zf;fU:
² msf;Fk; fUtpfs; - measuring tools
² milahskpLk; fUtpfs; - marking tools
² ntl;Lk; cgfuzq;fs; - cutting tools
² Jisf;Fk; nghwp kw;Wk; cgfuzq;fs; - drilling machine & equipments
² Ruz;Ljy; (topj;jy;) / nrJf;Fjy; fUtpfs; - scraping / chipping tools
² miuf;Fk; / rhizgpbf;Fk; ,ae;jpuk; - grinding machine
² tbthf;Fk; ,ae;jpuk; - shaping machine
² filr;ry; ,ae;jpuk; - lathe machine
² jpupnghwp - milling machine

jutpUj;jp cs;sPLfs; :

 nghUSf;nfdj; jahu;nra;ag;gl;l jpl;lg; gj;jpuk;

 nghUisj; jahupg;gjw;nfd ,dq;fhzg;gl;l nghUl;fs; jpl;lg;gj;jpuj;jpw;F Vw;g

 nghUisj; jahupf;fj; Njitahd fUtpfSk; cgfuzq;fSk;

 Kbg;Gr; nra;jYf;Fj; Njitahd muj;jhs; kw;Wk; epwg;G+r;R Mfpad kf;Fg;gir(potty)>
Mfpad

 guhkupg;Gr; nraw;ghl;bw;fhd cuha;T ePf;fpfs;

 ifahy; ,af;Fk; fUtpfs; kw;Wk; tY ,ae;jpuq;fspd; tPbNahf; fhl;rp my;yJ

fl;Gy rhjdq;fs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jug;gl;Ls;s vspikahd nghUnshd;wpd; cw;gj;jp tptuf;$w;wpidg; ngauply;.

 me;jg; gbKiwfSf;Fj; Njitahd fUtpfs;> cgfuzq;fisg; gl;baw;gLj;jy;.

 Kd;itf;fg;gl;Ls;s fUtpfs;> cgfuzq;fisj; njhFjpfshf NtWgLj;jpf; fhl;Ljy;.

 Ntiyf;Fg; gad;gLj;Jk; cgfuzq;fisg; guhkupf;Fk;NghJ ftdj;jpw;nfhs;s

Ntz;ba tplaq;fis tpsf;Fjy;.

 Kd;itf;Fk; nraw;ghl;bw;Fj; Njitahd cgfuzq;fs;> fUtpfs;> rupahd

El;gKiwfisg; gpd;gw;wp Kbg;Gr; nra;jy;.

Nkyjpf thrpg;gpw;fhf:

² DAVIC GIBBS, An Introduction to CNC Machining, London, Cassell publishers Limited

² DR. W.A.J. CHAPMAN, Work shop technology, New Delhi, C.B.S. Publisheß & Distributers

Pvt, Ltd.

² LEN GOURD, Welding, Teach yourself books, Hodder & stoughton

² OSWALD A LUDWIA, WILLARD J MC CARTHY, Metal work Technology & Practice,

Mc Knight & Mc Knight Publishing company
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Nju;r;rp kl;lk; 8.4: cw;gj;jpnahd;iwr; nra;Ak; NghJ cupa gFjpfis tbtkhf;Fk;

Kiwfisg; gad;gLj;Jthu;.

ghlNtisfs; : 06 ghlNtisfs;

fw;ww; NgWfs; :  tbtkhf;Fk; mbg;gilahd Kiwfis tptupg;ghu;.

² jug;gl;l nghUnshd;wpd; / jpl;lg;glnkhd;wpy; mlq;fpAs;s tbtkhf;fy;

El;gKiwfisf; Fwpg;gpLth;.

² nghUs;fspd; ,ay;Gfisg; nghWj;J> tbtkhf;Fk; Kiwfisj; njupT

nra;Jnfhs;thu;

² tbtkhf;fy; El;gKiwf;Fg; nghUj;jkhd nghUs;fspd; ,ay;GfisAk;

epiyikfisAk; Fwpg;gpLthu;.

² gy;NtW tbtq;fslq;fpa tbtkhf;fy;fs; nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

cw;gj;jpg; nghUl;;fisg; guprPypf;Fk;NghJ mtw;wpYs;s ghfq;fs; xd;Nwh gyNth
my;yJ KOikahfNth Neu;Nfhl;L tpspk;igAila tbtj;ijf; nfhz;bUg;gjpy;iy.
vd;gijj; njupe;J nfhs;syhk; Neu;Nfhl;L tbtq;fs;> Neu;Nfhlw;w tbtq;fs;
Mfpatw;iwj; jahupg;gjw;Fg; nghUj;jkhd El;gKiw / Kiwik njupTnra;jy;
cw;gj;jpapd;; juj;jpidg; ghJfhg;gjw;F cjtpahf mikAk;. ,e;jj; Nju;r;rp kl;lj;jpd;fPo;
mwpTiu kw;Wk; nrad;Kiwfisg; gad;gLj;jp cw;gj;jpf;Fupa ghfq;fis tbtikg;Gr;
nra;ag; gad;gLj;jg;gLk; Kiwfis mwpe;Jnfhs;s KbAkhapDk;> Njitg;gLk;
re;ju;g;gj;jpy; mtw;wpy; kpfg; nghUj;jkhd Kiwiaj; Nju;e;njLf;Fk; Mw;wy; fpilf;fpwJ.
 ngw;Wf;nfhz;l gy;NtW tbtikg;Gfs; nfhz;l nghUl;fs; my;yJ mt;thwhd

tbtikg;Gfspd; ghfq;fs; rpytw;iw khztiu mtjhdpf;fr; nra;J mtw;wpy;

mlq;fpAs;s Nfj;jpufzpj tbtq;fs;> Nfj;jpufzpjky;yhj tbtq;fs; gw;wp tpdTf.

,e;j tbtikg;Gfs; vt;tifapy; Nkw;nfhs;sg;gl;Ls;snjdf; fUj;Jf;fs; $wr;

re;ju;g;gkspf;fTk;. khztuJ MNyhridfs;> gpNuuidfs; Mfpad gw;wpf;

ftdj;jpw;nfhz;L tbtikg;Gr; nra;jy; gw;wp mwpTWj;jy; toq;Ff.

 nghUl;fspy;  fhzg;gLk; ,ay;GfSf;fika kw;Wk;> tbtq;fSf;fika  Kjypy;

mtw;wpd; ngsjpf epiyikia khw;whJ rhjhuz ntg;gepiyapy; cupa tbtq;fisr;

nra;a KbAnkdpDk;> rpy  nghUl;fspy; fhzg;gLk; jd;ikf;Nfw;g> gFjpfSf;F

toq;f Ntz;ba tbtikg;igf; Fspuhd epiyapy; mt;tbtikg;igr; nra;a

tbtikf;f Kbahjjhifahy; mit #lhf;fg;gl;L tbtikf;fg;gLtjhy; mjd;

,ay;Gfis khw;wp tbtikf;f Ntz;b Vw;gLfpwJ vd;gijg; nghUj;jkhd

cjhuzq;fis toq;fpj; njspTgLj;Jf.(cjhuzk; : kd;dhf;fj;jp)

 cupa ghfj;Jf;Fj; Njitahd epak tbtk; gw;wpa tpsf;fj;ij ngw;Wf;nfhs;tJld;

mjw;fhd epak tbtikg;G Kiwfisf; ifahz;L rupahfTk; ,yFthfTk; mtw;iw

tbtikg;Gr; nra;a KbAkhf ,Ug;gJld; ,jw;Fr; rupahd El;gKiwfisj;

njupTnra;ahJtpbd; cw;gj;jpapd; tpidj;jpwd;> kw;Wk; Kbg;G Mfpatw;Wf;Fg;

ghjpg;G Vw;gLfpwJ vd;w fUj;Jf;fisg; ngw;W tplaq;fisf; Nfhitg;gLj;jr;

nra;f.

 cw;gj;jp nra;ag;gLk; nghUl;fSf;fhf mtw;Wf;F cupa ghfq;fis tbtikf;Fk;

El;g Kiwfs; kw;Wk; mjd; nraw;ghl;L Kiwfisj; njspTgLJ;Jf.

 tisj;jy; - folding / bending
 KWf;Fjy; - twisting
 fha;r;rpabj;jy; - forging
 cUl;Ljy; - rolling
 ntspj;js;sy; - extrusion
 ghfq;fis ntl;b mfw;Wjy; - cutting
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 Ntiyg; ghfj;ij tbtikg;gjw;Fg; nghUl;fs; nfhz;Ls;s rpwg;gpay;Gfs;

Kf;fpakhdJ vd;gij typAWj;jp nghUl;fspd; rpwg;gpay;Gfs; kw;Wk; mtw;iw

tbtikg;G nra;tjw;fhd rpwg;gpay;Gfs;; gw;wpj; njspTgLj;Jf. (nefpOik Plastic-
ity)> nkd;jflhf;fg;gLk; jd;ik / thl;lj;jfT (Melleability)> Ez;fk;gpahf;fg;gLk;

jd;ik (ductility) Nghd;w mg;nghUl;fspd; ,ay;GfSf;Fg; nghUe;Jk; tz;zk;

nghUj;jkhd tbtikg;Gr; nra;tjw;fhd Kiwfisj; njupT nra;tjd;

Kf;fpaj;Jtj;ijj; njspTgLj;Jf. jfty;fisj; Njbaha;tjw;Fr; re;ju;g;gk; mspf;Ff.

vdpDk; #lhf;fp jputkhf;fp mr;Rf;fspy; thu;j;J tbtq;fisg; ngWtjw;F

cUFjd;ik (Fusibility) vDk; ,ay;G gad;gLk; vd tpsf;Ff.

 tbtikj;jiy Nkw;nfhs;Sk;NghJ> nghUl;fs; nfhz;Ls;s ngsjpf ,ay;Gfs;

kw;Wk; ,ae;jpu ,ay;Gfs; ,tw;wpy; nry;thf;Fr; nrYj;Jtjhy; Ntiyg; ghfj;jpd;

kPJ tpir gpuNahfpf;fg;gl Ntz;Lkh> tpiriag; gpuNahfpf;f KbAkh> mjd;

gpufhuk; neUf;fYf;Nfh my;yJ mKf;fj;Jf;Nfh cl;gLj;j KbAkh> ntg;gepiy

ve;j mstpy; Ngzg;gl Ntz;Lk;. Njitahd ntg;gj; jd;ikiag; NgzhJ tpl;lhy;

Fwpj;jthW nraiy Nkw;nfhs;s KbAkh? mjd; fhuzkhf tpupT my;yJ RUf;fk;

Vw;gl;L KbTg; nghUspy; VNjDk; khw;wq;fis Vw;gLj;Jkh> ntg;gj;ij cau;tilar;

nra;jjd; gpd;du; Fspu;r;rpaila vt;tsT fhyk; nry;Yk;> Nghd;w tplaq;fs;

gw;wpAk; mt;tg; nghUl;fSf;Fupa tplaq;fis mwpe;J nraiy Nkw;nfhs;tJ

mtrpakhFk; vd;gij tpsf;fp mit njhlu;ghd Nkyjpf jfty;fis Ma;e;jwpar;

nra;f.

 Kbg;Gr; nra;ag;gl;l Kbg;Gf;Fupa xUq;FNru;j ;jjd; gpd;du; mjidr;

nraw;gLj;Jk;NghJ mq;F xd;wd;kPJ xd;W Nja;tjdhy; Vw;gLk; cuha;T fhuzkhf

cUthFk; ntg;gk; fhuzkhf Vw;gLk; tpupT mjd; tpidj;jpwDf;Fj; jilaw;wthW

ghfq;fSf;fpilapy; tpupT ,ilntspapd; Kbg;ig Nkw;nfhs;sg;; gad;gLj;Jk;

KiwfSf;Nfw;g kw;Wk; Kbg;Gf;fhfg; gad;gLj;jg;gLk; gjhu;j;jq;fSf;fika Kbg;G

,ilntsp Ntz;Lk; vd;gijf; ftdj;jpw;nfhs;s Ntz;Lk; vd;gjw;fhd fhuzj;ij

Kd;itf;Ff.

 Mf;fnkhd;iw Nkw;nfhs;Sk;NghJ ,Uf;f Ntz;ba tbtikg;Gf;Fupa ,ay;Gfs;

kw;Wk; nghUj;Jjy; njhlu;ghff; ftdQ; nrYj;jp Ntiyia Nkw;nfhs;shtpl;lhy;

jpl;lj;jpw;F Vw;g Kbg;ig Nkw;nfhs;tJ rpukkhFk; vd;gij typAWj;Jf.

 tbtikg;ig Nkw;nfhs;Sk;NghJ ftdj;jpw;nfhs;s Ntz;ba tplaq;fs;

cWjpg;gLj;jg;gLk; tifapy; nrad;Kiwnahd;iwj; jpl;lkpl;L mjw;fika

nraw;ghl ;by; <LgLj ;j p mDgtj;ijg ; ngw ;Wf; nfhz;L jfty;fis

cWjpg;gLj;jpf;nfhs;s Vw;w re;ju;g;gj;ij khztUf;F Vw;gLj;jpf; nfhLf;f. (cjhuzk;:

jpUfhzp KLf;fp xd;iwj; jahupj;jy; 6mm X 12mm gl;lnkhd;iwr; RUs; tbtpy;
KWf;fp tYT+l;ly; nra;jy;)

 tbtikg;Gr; nra;Ak; KiwA+lhf tbtikf;fg;gLfpd;w Ntiyg; ghfnkhd;wpd;

typikahdJ ntl;Ljy; %yk; jahupf;fg;gLfpd;w Ntiyg; ghfnkhd;wpd;

typikiatplf; $baJ vd;gij cWjp nra;f.

gpujhd nrhw;fs; / vz;zf;fU:

² tisj;jy; - bending

² cUl;Ljy;/KWf;Fjy; - rolling/twisting

² fha;r;rpabj;jy; - forging

² tpupT miljy; - expanding

² neUf;Fjy; - compression

² cijg;G - thrust

² ghsq;fs; - blocks

² mr;rpy; thu;j;jy; - moulding
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jutpUj;jp cs;sPLfs; :

 gy;NtW tbtq;fs; nfhz;l gy;NtW nghUl;fshy; Kbg;Gr; nra;ag;gl;l nghUl;fs;

kw;Wk; cgfuzq;fs; rpy.

 tbtikg;Gf;nfdg; gad;gLj;jj;jf;f cgfuzq;fs; (rl;lk;> Rj;jpay;> gl;lil my;yJ

mjw;Fr; rkdhd cNyhfg; ghfk;> jl;Lg;nghy;Y> ghsk;> mr;R) Nghd;wd

 khztu;fSf;F Kd;itf;fntdj; jahupf;fg;gl;l jpl;lg;gbtk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Mf;fj;ij Nkw;nfhs;Sk;NghJ mjd; ghfq;fis tbtikf;f Ntz;bajd;

,d;wpaikahikia tpsf;Fjy;.

 Ntiyg; ghfq;fis tbtikf;Fk; Kiwfisg; ngaupl;L tpsf;Fjy;.

 tbtikg;Gr; nra;Ak; ghfq;fspy; / nghUl;fspy; fhzg;glNtz;ba mj;jpahtrpa

,ay;Gfs; gw;wp tptupj;jy;.

 jug;gl;l jpl;lj;Jf;F mikthf KbTg;nghUSf;fhd ghfq;fis tbtikj;jy;.

 jahupj;j tbtikg;gpYs;s FiwghLfs; my;yJ nghUj;jg;ghbd;ikfs; Vw;gl;lhy;

mjpy; nry;thf;Fr; nrYj;Jk; tplaq;fisr; rku;g;gpj;jy;.

Nkyjpf thrpg;gpw;fhf:

² DAVIC GIBBS, An Introduction to CNC Machining, London, Cassell publishers Limited

² DR. W.A.J. CHAPMAN,  Work shop technology, New Delhi, C.B.S. Publisher & Distributers

Pvt, Ltd.
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Nju;r;rp kl;lk; 8.5: gFjpfis xUq;F Nru;f;Fk; El;g Kiw-fisg; gad;gLj;jp cw;gj;jpapy;

<LgLthu;.

ghlNtisfs; : 06;

fw;ww; NgWfs; :  KbTg; nghUnshd;Wf;Fupa gFjpfis xUq;F Nru;f;Fk; gy;NtW

Kiwfis tptupg;ghu;.

² nghUs;fs;> ,lk;> juj;jpw;F Vw;gg; gFjpfis xUq;F Nru;g;gjw;Fg;

nghUj;jkhd Kiwiaj; njupT nra;J nfhs;thu;.

² rupahd El;gKiwfisf; ifahz;L jw;fhypf xUq;F Nru;j;jiyr;

nra;thu;.

² miu - epue;ju %l;L Kiwfisf; Fwpg;gpLthu;.

² jiwjy; %l;Lfisg; gad;gLj;jp Ntiyg; gFjpfis xUq;F Nru;g;ghu;.

² ntt;NtW fha;r;rpapizj;jy; KiwfSf;F ,ilapyhd NtWghLfis

xg;gpLthu;.

² kpd;tpy; fha;r;rpizj;jy; Kiwiaf; ifahz;L epue;jukhd

xUq;FNru;j;jiyr; nra;thu;.

² fha;r;rpizj;jy; nraw;ghLfspd; NghJ ghJfhg;Gf; Fwpj;Jf; ftdQ;

nrYj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

jputpa tsq;fisg; gad;gLj;jp ahNjDnkhU jpl;lj;Jf;F mikthf cw;gj;jpg;
nghUnshd;wpid Mf;Fk;NghJ mjd; gFjpfis xd;Wlndhd;W ,izj;J
KbTg;nghUisf; fl;bnaOg;Gtjw;fhf mg;gFjpfisr; rupahd tifapy; ,izf;f
Ntz;btUk;. mjw;fhfg; ghuk;gupakhd Kiwfisg; Nghd;W njhopDl;g cj;jpfspd;
Kd;Ndw;wk; fhuzkhf fz;Lgpbf;fg;gl;l ,yFthd> ek;gfkhd KiwfSk; ,d;W
cw;gj;jpj;Jiwapy; gad;ghl;by; cs;sd. mk;Kiwfs; njhlu;ghf mwpT+l;lk;
ngWtjd;%yk; jkf;Fj; NjitahdNghJ ,k;Kiwfisg; gad;gLj;jpf; nfhs;tjw;Fr;
re;ju;g;gk; toq;fg;gLfpd;wJ.
 xl;Ljy;> Gupahzp ,Wf;Fjy; (Screwing)> jiwjy;> fha;r;rpapizj;jy; (welding)>

%l;Lf;fs; ,ly; Nghd;w gy;NtW El;g Kiwfisg; gad;gLj;jp gFjpfis

xUq;FNru;j;J Mf;fg;gl;Ls;s rpy cw;gj;jpg;nghUs;fs; kw;Wk; cgfuzq;fisNah

mt;thwhf El;gKiwfisr; nra;if%yk; fhl;lj;jf;f Ntiyg;gFjpfs; rpytw;iwNah

Njbg;ngw;W mtw;iw khztu;fSf;F mtjhdpf;fr; re;ju;g;gkspj;J mitgw;wpa

jfty;fisr; Nrfupf;f ,lkspj;Jg; ghlj;ij Muk;gpf;Ff.

 jpl;lj;Jf;F mika cw;gj;jpg;nghUis Mf;Fk;NghJ mjd; gFjpfis> xd;Wlndhd;W

cupa Kiwapy; nghUj;j Ntz;ba Njitgw;wp cWjpahf ,Uf;FkhW ,izg;gjd;

mtrpak; gw;wp khztu;fSld; fye;JiuahLf.

 gFjpfis xUq;FNru;f;Fk; rpy Kiwfs; gw;wp tpsf;fkspAq;fs;:

 xl;Ljy;( Gluing - tr;rpukpl;L)
 jpUfply; (Screwing)
 %l;Ljy; (Joint)
 jiwjy; (Riveting)
 fha;r;rpapizj;jy; (Welding)
 gw;whR gpbj;jy; (Soldering)
 jho; ntg;gepiyapd; fPo;> cau; ntg;gepiyapYk;> kpf cau; ntg;gepiyapYk;

nra;ag;gLk; fha;r;rpizj;jy; Kiwfs; rpy cs;sd. - nkd; fha;r;rpapizj;jy;>

td;fha;r;rpapizj;jy;> gl;lilf; fha;r;rpapizj;jy; Nghd;wtw;iwf; $Wf.

 kpd;tpw; fha;r;rpapizj;jy; (ElectricArc Welding) nray;Kiwia xl;rpmrw;wyPd;
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fha;r;rpapizj;jy; (Oxyacetylene Welding) vd;gd njhlu;ghf tptupj;jYk;> kpd;tpd;

Xuplj;jpy; fha;r;rpapizj;jy;> kpd;nghwpg; nghl;Lf;fha;r;rpizj;jy; (Arc-spot
Welding)> jq;fpjd; rlj;Jt thAf; fha;r;rpapizj;jy;(TIG Welding)> cNyhf

rlj;Jt thAf; fha;r;rpapizj;jy; (MIG Welding) njhlu;ghf mwpKfQ; nra;Aq;fs;.

 nkd; fha;r;rpapizj;jy; kw;Wk; td;fha;r;rpapizj;jYk;> gl;lilf;

fha;r;rpapizj;jy;> kpd;tpy; fha;r;rpapizj;jy; MfpadTk; gad;gLj;jg;gLk;

ngUk;ghyhd re;ju;g;gq;fs; fhzg;gLfpd;wikahy;> ,r;nraw;ghLfspd;NghJ

Njitg;gLk; cgfuzq;fs;> fha;r;rpizj;jy; nghUs;fs;> fha;r;rpapizf;Fk;NghJ

gpd;gw;w Ntz;ba El;gKiwfs; kw;Wk;> ghJfhg;G xOq;Ftpjpfs; gw;wpAk;

me;El;g Kiwfisf; ifahSk; NghJ Vw;glj;jf;f gytPdq;fs; gw;wpAk;>

cjhuzq;fhl;b> mwpT+l;lk; nra;Aq;fs;

 nkd;nghb> td;nghb> ghak;> fha;;r;rpizf;Fq; Nfhy; (Welding rod) Mfpad

njhlu;ghff; ftdj;jpw;nfhs;s Ntz;ba tplaq;fis Kd;itj;J mwpT+l;lk;

nra;f.

 cWjpaw;w xUq;F Nru;f;Fk; Kiw> gFjpastpy; epiyahd xUq;F Nru;f;Fk;

Kiwfis tifg;gLj;jpf; fhl;Lq;fs;

 njhFjpfSf;F ghjpg;G Vw;glhjthW fow;wp> kPz;Lk; mt;Tgfuzj;ijNa gad;gLj;jp

Riu Mzp jpUfhzp> ,UKid Gupahzp> Crp> ft;tp Nghd;wtw;iwg; gad;gLj;jp

Nkw;nfhs;sg;gLfpd;w nghUj;jf;$ba xUq;F Nru;j;jiy epiyaw;w xUq;FNru;j;jy;

vdTk; Fiwe;jstpyhd ghjpg;Gld; fow;wp> kPz;Lk; rpwpa mstpy; mjid

gOJghu;j;jypd; gpd;du; xUq;F Nru;f;ff;$ba nkd;fha;r;rpapizj;jy;> jiwjy;>

gpj;jisf; fha;r;rpapizj;jy; Nghd;wd gFjpastpy; epiyahd xUq;F Nru;j;jy;

vd;Wk;> ntl;Lfspd;wpj; jpUk;gTk; fow;w ,ayhj fha;r;rpapizj;jy; Kiwia

epiyahd xUq;F Nru;j;jy; vd;Wk; mwpKfk; nra;Aq;fs;.

 cw;gj;jpnahd;iwr; nra;Ak;NghJ  mjd; ghfq;fis xUq;F Nru;f;Fk; El;g Kiwf;Nfw;g

ifapdhy; mf;fhupaq;fis nra;jYld; ,ae;jpuhjpfisg; gad;gLj;Jk; re;ju;g;gq;fSk;

cz;L vd;gijj; njspTgLj;jp> mjw;fhd re;jug;gq;fis cjhuzq;fSld;

Kd;itf;fTk;; (cjhuzk;. gl;lil fha;r;rpapizj;jy;> jiwjy; nra;jy;> kpd;tpw;

fha;;r;rpapizj;jy;) Nghd;wd

 gFjpfis xUq;FNru;f;Fk;NghJ mg;gFjpfspy; fhzg;glNtz;ba ju epiyikgw;wpf;

fye;JiuahLf.

 cupa gFjpfs; xd;Wlndhd;W nghUj;jkhaikjy;.

 ghfq;fSld; ed;F nghUe;jpapUf;ff; $bajhapUj;jy;.

 ,izf;Fk; Kiwiag; gpd;gw;Wk;NghJ mt;Ntiyg;gFjpfs; ntbj;Jg;NghfNth

my;yJ> cUfpg;NghfNth my;yJ tise;Njh NtW topfspy; rpijtiljYk;

Vw;glhky; ,Uj;jy;.

 Njbg;ngw;w khjpupAUf;fs;> khjpupfs; Nghd;wtw;iwg; guprPypg;gjd;%yKk; ,J

njhlu;ghd ghltplaq;fisf; fye;JiuahLtjd; %yKk; ngWk; jfty;fisf;

nfhz;L> gFjpfis ,izf;Fk; Kiwfs; kw;Wk; mjw;fhfg; gad;gLj;jg;gLk;

nghUs;fs;> cgfuzq;f;s> Jizf;$Wfs; kw;Wk; El;gKiwfs; njhlu;ghd

jfty;fis Jizahff; nfhz;L rpWE}nyhd;iw Mf;Ftjw;F khztiu topg;gLj;Jf.

(xg;gilg; gapw;rp)

 vspa nraw;ghnlhd;wpD}lhf xUq;F Nru;f;Fk; Kiw gw;wp khztu;fSf;F

mDgtq;fisg; ngwj; jf;f nrad;Kiwr; nraw;ghLfspy; <LgLj;Jf.

 fha;r;rpapizf;Fk; nrad;Kiwapd; nghOJ ntg;gk; kw;Wk; kpd;rhuk; njhlu;ghd

cgfuzq;fs; gad;gLj;jg;gLfpd;wikahy; jdpg;gl;l ghJfhg;Gj; njhlu;ghf mjpf

ftdQ; nrYj;jpg; ghJfhg;G cgfuzq;fs; kw;Wk; Jizr;rhjdq;fisg; gad;gLj;Jjy;>

xOf;f tpjpfisg; gpd;gw;Wjypd; Njit gw;wp cWjpnra;f.

 Nkw;Fwpg;gpl;l El;g Kiwfs; gw;wpa nra;Kiwg; gapw;rpnahd;iwg; ngw;Wf;;nfhLg;gjw;F
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Kd;$l;bNa Kiwikahd njhopDl;gj;jpl;lnkhd;iwj; jahupj;Jj; Njitahd

nghUl;fs; cgfuzq;fs; mwpTWj;jy;fis toq;fp> nraw;ghLfspy; <LgLj;Jq;fs;.

Ntiynra;Ak; xOq;F> vOjpf; nfhs;tjd; Kf;fpaj;Jtk; gw;wpj; njspTgLj;Jf.

mj;NjhL nraw;ghl;bd;NghJ khztiu Nkw;ghu;it nra;J Njitahd mwpTWj;jy;

kw;Wk; MNyhrid toq;fp topfhl;Lq;fs;. (cjhuzk; Nfhz ,Uk;ig; gad;gLj;jp

jahupf;fg;gl;l> Rtupy; nghUj;Jfpd;w rikayiw ,uhf;if Nghd;wd.)

gpujhd nrhw;fs; / vz;zf;fU:

² Ntiyj;Jz;lq;fis ,izf;Fk; Kiw - method of assembling of the work pieces

² xl;Ljy; - gluing

² jiwjy; - reveting

² %l;bly; - jointing

² fha;r;rp ,izj;jy; Kiw - welding methods

² jpUfhzply; - screwing.

² fha;r;rpizf;Fk; Nfhy; - welding rods

² gw;whR gpbj;jy; - soldering

² fha;r;rpabj;J ,izj;jy; - forged welding

jutpUj;jp cs;sPLfs;:

 gf;fq;fis ,izg;gjw;F khjpupfshff; nfhs;sf;$ba KbTg;nghUs;fs; my;yJ

nghUj;jkhd Ntiyg; ghfq;fs;.

 ghfq;fis ,izf;Fk; Kiwfs; njhlu;ghf mwpT+l;lk; ngWtjw;Fg; nghUj;jkhd

E}y;fs;> rQ;rpiffs;> xspg;gjpTf; fhl;rpfs;> glq;fs;

 jpl;lkplg;gLk;; nra;Kiwr; nraw;ghLfSf;Fj; Njitahd nghUs;fs;> cgfuzq;fs;>

Jizf;$Wfs; Nghd;wit

 fw;wy; rhjdq;fshfg; gad;gLj;Jtjw;fhf cupa tpsf;fg;glq;fs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Kd;itf;fg;gLfpd;w KbTg;nghUs; my;yJ mtw;wpd; ghfq;fis mtjhdpj;J

mg;gFjpfis xUq;FNru;g;gjw;Fg; gad;gLj;jpAs;s El;g Kiwia tpsf;Fjy;.

 epUkhznkhd;wpw;fhd ghfq;fis> gFjpfis xUq;FNru;f;Fk; Kiw> kw;Wk;

mtw;Wf;Fg; nghUj;jkhd re;ju;g;gq;fis Kd;itj;jy;.

 gFjpfis ,izf;Fk; nghOJ me;je;j KiwapYs;s mD$yq;fs; kw;Wk;

gpujp$yq;fisAk; ntt;Ntwhf tpsf;Fjy;.

 Kd;itf;fg;gl;l gFjpfis ,izf;fpd;w nghOJ El;g Kiwnahd;wpidg; gpd;gw;wpg;

ghfq;fis xUq;F Nru;j;jy;.

 jug;gl;Ls;s vspa jpl;lnkhd;wpw;F Vw;g gbKiwfisg; gpd;gw;wp nky;ypa

jfnlhd;wpdhy; KbTg;nghUnshd;iwj; jahupj;jy;.

Nkyjpf thrpg;gpwfhf:

² DAVIC GIBBS, An Introduction to CNC Machining, London, Cassell publishers Limited

² DR. W.A.J. CHAPMAN, Work shop technology, New Delhi, C.B.S. Publisheß & Distributers

Pvt, Ltd.

² LEN GOURD, Welding, Teach yourself books, Hodder & stoughton

   ² OSWALD A LUDWIA, WILLARD J MC CARTHY, Metal work Technology & Practice,

Mc Knight & Mc Knight Publishing company
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Nju;r;rp kl;lk; 8.6: cw;gj;jp Jiwapy; fzpdptopNa nghwpfisj; njhopw;glr; nra;Ak;

Kiwfs; gw;wpa jfty;fisj; Njbaha;thu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  cw;gj;jpr;  nrad;Kiwapd; NghJ fzpdp topj; njhopw;ghLfspd;

mtrpak;> nrk;ik> Kf;fpaj;Jtk; Mfpatw;iw kjpg;ghu;.

² Kiwahfj; jfty;fis mwpf;ifg;gLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

njhopDl;g Mf;fG+u;tkhd nraw;ghL / cw;gj;jpr; nray;Kiw Muk;gkhfpa fhye;
njhlf;fk; ,Ugjhk; E}w;whz;bd; kj;jpa fhyk; tiuapy;> mJ njhlu;ghd rfy
nray;fisAk;> nra;tjw;F fzprkhd msT fhyj;ij tpuaQ;nra;J xd;Wf;nfhd;W
ntt;Ntwhfg; gapw;rp ngw;w ngUe;njhifahd El;gtpayhsu;fis <LgLj;jpr;
nra;ag;glNtz;ba epiy fhzg;gl;lJ vdpDk; fzpdpAk; mJ rhu;e;j nraw;ghLfSk;
tpUj;jpaile;J fzpdpAk; tpQ;Qhd vz;rhu; KiwfSk; cUthfpajd; tpisthf>
fzpdp top vz; fl;Lg;ghl;L ,ae;jpuk; (CNC - Machines -Computer Aided Numerical
Control Machine) Njhw;wk; ngw;wd.  fzpdpapd; JizAld; tFf;fg;gLk; jpl;lq;fisg;
gad;gLj;jpNa ,g;nghwpfs; ,af;fg;gLtNjhL ,g;nghwpfs; Fiwe;j clYiog;Gld;
FWfpa fhyj;jpDs; kpf cau;e;j nrk;ikAld; cw;gj;jpfis Nkw;nfhs;tjw;fhd
ty;yik fpilj;Js;sJ. ,J njhlu;ghd RUf;fkhd mwpKfnkhd;iw ,g;ghlj;jpd;%yk;
Kd;itf;fg;gLfpwJ. njhopw;rhiyfisg; ghu;itaply;> Fwpj;jE}y;fs; - rQ;rpiffisg;
guprPypj;jy;> ,izaj;jpypUe;J jfty;fisg; ngWjy; Nghd;w topfs; %yk; ,J
njhlu;ghf NkYk; mwpT+l;lk; ngwyhk;.
 gy;NtW cw;gj;jpfis Nkw;nfhs;fpd;w njhopw;rhiyfisg; ghu;itapLtjw;F my;yJ

mw pe ;J CNC nghw p fs ;  njhlu ; g hf mw pe ;J nfhs ;s KbAkhd

njhopDl;gf;fy;Y}upnahd;Wf;F my;yJ fsg;gpuahznkhd;wpy; <LgLj;Jf.

 CNC nghwpfisf;nfhz;L cw;gj;jp eltbf;iffs; Nkw;nfhs;sg;gLfpd;w

njhopw;rhiyfs; njhlu;ghd mwpf;iffis cs;slf;fpa xspg;gjpTf; fhl;rpfs;

%ykhf my;yJ ,izaj;jpypUe;J ngw;w jfty;fs; / fhl;rpfisg; ghu;itaplr;
re;ju;g;gkspj;J ghlg; gpuNtrj;ij Nkw;nfhs;Sq;fs;.

 CNC nghwpfspd; njhopw;ghl;il Nkw;gb fhl;rpfis my;yJ Vw;fdNt ngw;Ws;s

mDgtq;fis mbg;gilahff; nfhz;L mg;nghwpfs; njhopw;gLk; tpjk; gw;wpAk;

cw;gj;jpf; fUkq;fs; epfOk; tpjk; njhlu;ghfTk; nghJthf tpsf;fkspAq;fs;.

 CNC vd;gJ fzpdp top vz;Kiwf; fl;Lg;ghl;Lg; nghwpahFk;(Computer Aided
Numerical Control Machine). vd;gij cWjpg;gLj;Jq;fs;. ,jw;fhf cUg;ngUf;fQ;

nra;J tiuag;gl;l gpd;tUk; ml;ltiziaAk; gad;;gLj;jp tpsf;fkspAq;fs;.
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 CNC nghwp ,af;fg;gLtJ jahupf;fg;gl;l fhupaj;jpl;l (Programme) j;jpd; gpufhukhFk;
vd;gij vLj;Jf; $Wf.

 fhupaj;jpl;lk; nghwpf;F toq;Fjiy ,ae;jpuj;jpd; fzpdp tpirg;gyif %ykhf

my;yJ nkd;nghUisg; gad;gLj;jp Mf;fg;gl;l fhupaj;jpl;lk;> (Memory card, CD,
DVD) %ykhf my;yJ CAD nkd;nghUs; %ykhf tiuag;gLk; njhopDl;gg; glk;>

CAM nkd;nghUs; %yk; fhupaj;jpl;lj;ijj; jahupj;J mf;fhupaj;jpl;lj;ijg; nghwpf;Fg;

ngw;Wf; nfhLj;jy; Nghd;w nrad;KiwfspdhyhFk; vd;gij cWjpg;gLj;Jf.

 CNC fhupaj;jpl;lk; jahupg;gjw;F tpNrl gapw;rp ngw;wpUj;jy; mtrpak; vd;gijj;

njspTgLj;Jf.

 Neu;Nfhl;bd; JizAld; Ms;$w;Wj; jsnkhd;wpd; vspa nghwpapay; tiunghd;iw

tiuAk;NghJ xy Ms;$w;iwg; ngw;Wf; nfhLf;Fk; tpjj;jpidj; njspthf

Fwpg;gpLtjw;fhd xg;gilnahd;iw toq;Ff.

 fhupaj; jpl;lj;ijj; jahupg;gJ gw;wpa mbg;gil tpsf;fj;ijg; ngw;Wf; nfhs;tjw;F

tiuGj; jhnshd;iw my;yJ rJuf; Nfhl;Lj; jhnshd;iwg; gad;gLj;jp Ms;$w;Wj;

jsnkhd;wpy; tiuag;gl;l vspa cUtnkhd;iw tpspk;G kw;Wk; jpUk;gw; Gs;spA+lhf

ntl;Lk; fUtpnahd;W (cutting tool) gazpf;Fk; tpjj;jpidr; nra;J fhl;Lf

 Drawing 

Machining Plan 

Manual Programming 

fzpdp rhtpg;gyifahy; 

Automatic Programming 

CAD, CAM nkd;nghUshy; 

Numerical  

Controller 

Machine Tool 

work zero point

-340

40 -20

+ X
-Y

+ Z

work piece

machine X=0, Y=0 point
(machine table level)

machine Z=0 point



Mrpupau; topfhl;bjuk; - 12

148 ve;jputpay; njhopDl;gtpay;

 ve;jnthU CNC ,ae;jpuj;jpd; nghwpg;gPlk; my;yJ ntl;Lk; gpujhd Gs;spfs;

ahjhapDk; ,uz;L X kw;Wk; Y my;yJ gytw;wpd; Clhf mirAk; (Jyq;Fk;)

vd;gij xspg;gjpTf; fhl;rp %yk; fhz;gpf;Ff.

 ,uz;L mr;RfSf;F Clhf ,af;ff;$ba ,ae;jpuq;fs; (CNC, wire cut, CNC lather,
CNC punching machine) cz;nld;Wk; kw;Wk; Ngur;R cila ,ae;jpuq;fshf (CNC
milling, CNC mechining center) Mfpa ,ae;jpuq;fs; cz;L vd;gij xspg;glk; /
Gifg;glq;fs; kw;Wk; glq;fs; %yk; cWjpg;gLj;Jf.

 ifapdhy; ,af;ff;$ba ,ae;jpuq;fs; %yk; nra;af;$ba nraw;ghLfis CNC
,ae;jpuj;jpidg; gad;gLj;jp> cw;gj;jpr; nryit Fiwj;Jf; nfhs;s KbAnkd;Wk;>

msTfis kpfr; rupahdthW> FWfpa fhyj;jpy; cau; juj;jpyhd Nkw;gug;G

Kbg;ig cila Ntiyg;ghfq;fis cw;gj;jp nra;J nfhs;s KbAk; vd;gijAk;

vLj;Jf; $Wf.

 CNC ,ae;jpug; gad;ghl;bd; nghOJ ghJfhg;G kw;Wk; mtjhdkhfr; nraw;gLjypy;

ftdk; nrYj;JtJ kpf Kf;fpak; vd;gij typAWj;Jf.

 CNC ,ae;jpuk; kw;Wk; mjd; nraw;ghLfs; njhlu;ghf Gj;jfq;fs;> rQ;rpiffs;>

,izaj;jsk; thapyhfj; jfty;fisg; ngw;Wf; nfhs;syhk; vd;gijf; Fwpg;gpl;L

mjw;fhf khztu;fis <LgLj;jTk;

 CNC  nghwpfisg; gad;gLj;Jtjd; mD$yk; gpujp$yq;fs;gw;wpf; fye;JiuahLf.

mD$yq;fs;

 xNu msthd Ntiyg;ghfq;fisg; (master production) ghupastpy; cw;gj;jp nra;a

KbAkhf ,Uj;jy;.

 cw;gj;jp Ntfk; mjpfupj;jy;

 Copau;fs; mjpf mstpy; Njitg;gLtjpy;iyahjyhy; ciog;Gf;fhd nryT

Fiwtiljy;.

 cw;gj;jpr; nryT Fiwtiljy;

 jahupf;fg;gl;l fhupaj;jpl;lj;ij kPz;Lk; kPz;Lk; gad;gLj;j KbAkhf ,Uj;jy;.

 fhupaj;jpl;lk; Programme gjpg;gpL (edit) jy; nra;tjw;F KbAkhf ,Uj;jy; kw;Wk;

Ntiyg;ghfj;ij ,ae;jpukag; gLj;Jtjw;FKjy; ntl;Lk; ghijia guPl;rpg;gjw;Fupa

NghypAU mikj;jy; (simulation )

 jahupf;fg;gl;l fhupaj;; jpl;lj;ij ntspapypUe;Jk; ngw;W nfhs;s KbAkhf ,Uj;jy;.

(import of programmes)
gpujp$yq;fs;

 fhupaj;jpl;lj;ijj; jahupg;gjw;F (Programming) mjw;fhf rpwg;Gj;Nju;r;rpAila xUtu;

Njitg;gLjy;

 fhupaj;jpl;lk; (Programme) jahupg;gjw;Ff; fzprkhd fhyk; nrythjy;

 %yjdr; nryT cau;thf ,Uj;jy; (nkd;nghUs; cjpupg;ghfq;fs;  guhkupg;G
,ae;jpu nryT)

 nkd;nghUs; jhuhskhf ,y;yhik

 fhupaj;jpl;lk; (Programme) itu]; jhf;fj;jpw;Fl;gLtjhy; mope;J tply; my;yJ

tpfhukiljy;

gpujhd nrhw;fs; / vz;zf;fU:

² fzpdp rhue;j vz;fs; fl;Lg;ghl;Lg; nghwpfs; - computer aided numarical control

    machine

² G+r;rpa epiy - zero point

 fhupaj;jpl;lk; -  programme
 Ms;$w;Wj; jsk; -  coordinate
 mr;R -  mould
 nghwpg;gPlk; -  machine bed
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 ntl;Lk; fUtp -  cutter
 nkd;nghUs; -  software

jutpUj;jp cs;sPLfs;:

 CNC nghwp> rk;ge;jg;gl;l mwpf;if nfhz;l ,Wtl;L CD my;yJ DVD tl;L

 CNC nghwp rk;ge;jkhf vOjg;gl;l Gj;jfq;fs;> mwpf;iffs;

 CNC nghwp rhu;ghf cUthf;fg;gl;l glq;fs;> Gifg;glq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 CNC nghwpnahd;wpd; %yk; nra;af;$ba tplaq;fisg; ngauply;

 xt;nthU nraw;ghl;bw;Fg; gad;gLj;Jk; CNC nghwpfisg; ngaupLjy;

 CNC nghwpapidg; nghUs; cw;gj ;j pj ; Jiwapy ; njhopw ;rhiyfspy ;

gad;gLj;jg;gLtjhy; fpilf;Fk; mD$yq;fis tpsf;Fjy;

 CNC nghwp nghUs; cw;gj;jpj; Jiwapy; gad;gLj;Jtjhy; cs;s gpujp$yq;fis

vLj;Jf;$wy;.

Nkyjpf thrpg;gpw;fhf:

² DAVIC GIBBS, An Introduction to CNC Machining, London, Cassell publishers Limited

² DR. W.A.J. CHAPMAN, Work shop technology, New Delhi, C.B.S. Publisheß & Distributers

Pvt, Ltd.

² LEN GOURD, Welding, Teach yourself books, Hodder & stoughton

² OSWALD A LUDWIA, WILLARD J MC CARTHY, Metal work Technology & Practice,

Mc Knight & Mc Knight Publishing company.
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Nju;r;rp       9 ( njhopDl;gtpaypy; gad;gLj;Jfpd;w epak msTfs; mstPl;L

cgfuzq;fs; gw;wpj; Njbaha;thu;.

Nju;r;rp kl;lk; 9'1 ( gy;NtW msTfSf;F epak ru;tNjr myFfis ,dq;fz;L nfhs;thu;.

ghlNtisfs; ( 04

fw;ww; NgWfs; (  ru;tNjr myfpidr; rupahfg; ngaupLthu;.

 jug;gl;Ls;s mstPl;L myif epakf; FwpaPL %yk; Fwpg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

md;whlk; ehk; thOk; #oypy; ngw;Wf;nfhs;Sk; gy;NtW mstPLfisj; njhlu;GgLj;Jk;
nghOJ mq;F njhlu;ghsDf;Fk; njhlu;G nfhs;NthDf;Fk; ,ilapyhd
,zf;fg;ghl;bw;Nfw;g njupe;Jnfhz;l mstPLfis ntspg;gLj;Jk;NghJ mstPLfs;
njhlu;ghd njhlu;ghly; gpur;rpidfs; Njhd;whJ. mt;tifahd ,zf;fg;ghl;bd;
mbg;gilapy; cUthf;fg;gLk; myFfs; epak myFfshFk; kpf tpUj;jpaile;Js;s
,t;thwhd epak myF Kiwfshd ru;tNjr myF kw;Wk; mtw;iwr; rupahfg;gad;gLj;Jk;
Kiwgw;wp ,q;F fye;Jiuahlg;gLfpwJ.

 gy;NtW nraw;ghLfSf;Fg; nghUj;jkhdthW gy;NtW mstPl;L cgfuzq;fspd;

gad;ghl;il tpdtp mstPLfisg; ngwy;> mstPLfis vLj;Jiuj;jy;> kw;Wk;

mwpf;ifg;gLj;jy; Mfpatw;wpd; Kf;fpaj;Jtj;ij ntspf;nfhzu;tjw;Fg; nghUj;jkhd

ghlg; gpuNtrj;ij Nkw;nfhs;f.

 gy;NtW ngsjpf ,ay;Gfspd; gUkidf; Fwpg;gpl;Lf; fhl;Lfpd;w mwpf;iffis

Muhar; re;ju;g;gk; toq;fpg; gUkd;gw;wpa ngWkhdq;fis vLj;Jiuf;Fk;NghJ

myFfSld; $WtJ mtrpankd ,dq;fhz topfhl;Lf.

 md;whl tho;tpy; gy;NtW mstPl;L cgfuzq;fspy; Fwpf;fg;gl;Ls;s myFfis

,dq;fhd topfhl;LtNjhL mstPlL cgfuzq;fspy; ed;F Gyg;gLkhW myFf;F

FwpaPLfs; ,lg;gl Ntz;bajd; Kf;fpaj;jtj;ij khztuplk; tprhupj;jwpf.

 NkNy Fwpg;gpl;l gbKiwapy; ,dq;fz;l gy;NtW mstPl;L cgfuzq;fspy;

Fwpg;gplg;gl;Ls;s myF kw;Wk; mt;Tgfuzj;jpd; %yk; mstplg;gLk; ngsjpf

,ay;gpid mwpf;ifg;gLj;jp Kd;itg;gjw;F khztUf;F topfhl;Lf.

 fhyj;Jf;fika myF Kiwikapy; Vw;gLk; khw;wq;fis tpsq;fpf; nfhs;s Vw;wthwhd

nraw;ghLfspy; khztu;fis <LgLj;Jf.

 xNu tpjkhd ngsjpf ,ay;ig mstpLtjw;F> gy;NtW myFfs; gad;gLj;jg;gLfpwJ

vdf; fhl;Ltjw;Fg; gy;NtW cjhuzq;fs; mlq;fpa ml;ltizia my;yJ

Nfhitiaj; jahupf;f khztu;fis topg;gLj;Jf.

 Nkw;$wg;gl;l gbKiwapy; khztuJ fz;lwpjy;fis mbg;gilahff; nfhz;L

myFfspd; tpUj;jpf;F VJthf mike;j fhuzpfshf:

 epakkw;w myFfspd; gUkdpd; epr;rakw;w jd;ik.

 xNutpjkhd ngsjpf ,ay;gpid mstpLtjw;F xNu myF KiwikapDs;

gy;NtW gUkd;fs; nfhz;l myFfs; fhzg;gLfpd;wikAk;. mtw;Wf;fpilapyhd

vspa njhlu;G fhzg;glhikAk;

(cjhuzk;: gpupj;jhdpa myF Kiwapy; fdtsit msg;gjw;F fyd;> fdmb>

myFg; gad;ghL)

 Gjpjhf  ,dq;fhzg;gl;l ngsjpf ,ay;Gfspd; gUkid VyNt cs;s

myFf@lhff; Fwpg;gpl Kbahik Nghd;w tplaq;fisf; fz;Lnfhs;s KbAk;

vd;gij cWjp  nra;f.

 ru;tNjr epak myFfspid mwpKfQ; nra;tjd; Kf;fpaj;Jtk; khztu;fSf;F
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tpsq;fj;jf;f Kiwapyhd nraw;ghl;by; khztiu <LgLj;Jf.

 njhopDl;gr; nraw;ghLfspd;NghJ ru;tNjr myFfisg; gad;gLj;JtJ kpfTk;

nghUj;jkhdJ vd;gij cjhuzq;fSld; cWjp nra;f.

 ngUkstpy; gad;gLj;jg;gLk; Jiwrhu;e;j gy ngsjpf ,ay;GfSf;fhf

Kd;itf;fg;gl;bUf;Fk;  ru;tNjr epak myFfis ^SI& ,dq;fhz mtrpakhdthW

topg;gLj;jp> gy;NtW ru;tNjr epak myFfs; kw;Wk; mtw;wpd; gad;ghLfs; Mfpatw;iwf;

fz;lwpa topg;gLj;Jf.

 myFf;nfd gad;gLj;jg;gLk; FwpaPLfisr; rupahf fhl;Ltjd; Kf;fpaj;Jtk;>

Njit Mfpatw;iw typAWj;Jf.

 ngsjpf ,ay;gpd; gUkd;> ru;tNjr epak myFf;Fr; rhu;ghf kpfr; rpwpajhfNth>

my;yJ ngupajhfNth mikAkplj;J gpw;Nru;f;ifapd; cjtpAld; vLj;Jf; fhl;Ltjid

tpsf;Ff.

 þ, n, µ, m, k, M, G, T Mfpa gpw;Nru;f;iffspd; ngWkjpia ve;jputpay; njhopDl;gk;

rhu ;e ;j md;whlg ; gad;ghl ;bYs;s cjhuzq;fSld; tpsf ;Ftjw ;F

eltbf;ifnaLf;fTk;.

  gy;NtW njhopDl;gr; rhjdq;fs;> nghUl;fs; Mfpatw;wpd; nghjpfspy; (nfhs;sstp>

kpd;fyk;> krfpL vz;nza;f; nfhs;fyd;> rPnke;Jg; nghjp) Fwpf;fg;gl;Ls;s

gUkDf;Nfw;g  kw;Wk; mtw;wpy; Fwpg;gplg;gl;Ls;s myFfs; kw;Wk; gpw;Nru;f;iff;

FwpaPLfs; Mfpatw;wpd; %yk; ntspg;gLj;jg;gLk; ngsjpf ,ay;Gfis ,dq;fhz

cjTf.

  mstPLfis Nkw;nfhs;Sk; gy;NtW gpuNahfq;fs;> kw;Wk; nraw;ghLfs;; Mfpatw;wpy;

khztu;fis <LgLj;jp mtu;fshy; ngwg;gLk; mstPLfisf; Fwpj;Jf; nfhs;sr;

nra;J nghUj;jkhd topfhl;ly;fis Nkw;nfhs;f.

 ru;tNjr epak mstPlL myFfs; my;yhj myFfs; %ykhf vLj;Jiuf;fg;gLk;

ngWkhdq;fisr; ru;tNjr epak mstPl;L myFfspy; vLj;Jiuf;Fk; NghJ

mtw;Wf;Fupa njhlu;igf; fhl;Lk; ml;ltiziag; gad;gLj;Jtjd; Njitia

ntspf;fhl;b vspa khw;wq;fisr; nra;tjw;F topfhl;Lf.

cjhuzk ; 1kg = 2.2.lb        1m3 = 33ft3

gpujhd nrhw;fs; / vz;zf;fU:
 mstPl;Lf; fUtpfspd; myF - units
 ru;tNjr epak myFfs; - international standard units
 gy;tifik myFfspd; ngWkhdk; - value of multiple units
 epakkw;w myF -  non standard units

jutpUj;jp cs;sPLfs; :

 kpd; / ,yj;jpudpay;> rptpy; kw;Wk;> nghwpKiwj; njhopDl;gtpaYld; njhlu;ghd

Jizf;$Wfs; nghUl;fs;. my;yJ (vz;zpf;ifg; ngWkhdj;ij myFfs; %yk;

fhl;lg;gl;Ls;s) Nfhitnahd;W.

 gy;NtW ngsjpf ,ay;Gfis mstplg; gad;gLj;jg;gLk; mstPl;L cgfuzq;fs;

mlq;fpa Nfhit

 xt;nthU cgfuzj;jpd; %ykhfTk; mstplg;gLk; my;yJ mstplf;$ba nghUl;fSk;

Jizr; rhjdq;fSk;

 gpw;Nru;f;if Fwpg;gplg;gl;l ml;ltiz

 ru;tNjr epak myF> ru;tNjr epak myF my;yhj myF Mfpatw;Wf;fpilapyhd

gupkhw;w ml;ltiz
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fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gy;NtW ngsjpf ,ay;Gfis mstplg; nghUj;jkhd ru;tNjr epak myFfisj;

njupT nra;jy;

 mstPl;bd; NghJ ngw;Wf;nfhz;l ngWkhdq;fis cupa gpw;Nru;f;ifAld; rupahf

$Wjy;.

 rupahf ru;tNjr epak myif> FwpaPl;bd; %yk; fhl;Ljy;.

 mwpf;ifg;gLj;jg;gl;l mstPnlhd;iw thrpj;J mjw;fika ngsjpf ,ay;ig

,dq;fz;L $Wjy;

 ru;tNjr epak myF my;yhj> myF %ykhf vLj;Jf;fhl;lg;gl;l ngWkhdnkhd;iwr;

ru;tNjr epak myfpy; Fwpg;gpLtjw;F cupa njhlu;Gnfhz;l ml;ltiziag;

gad;gLj;jy;.
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Nju;r;rp kl;lk; 9'2 ( mstPl;L cgfuzq;fspd; njhopw;ghl;bd; jd;ikia tprhupj;jwpthu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; (  ² mstPl;L cgfuzq;fspd; gy;tifikia tptupg;ghu;.

 ² njhopw;ghl;bd; gy;tifikf;F Vw;g mstPl;L cgfuzq;fis

NtWgLj;jpf; fhl;Lthu;.

 ² czupfisAk; khW flj;jpfisAk; gad;gLj;jp mstPl;L cgfuzq;fs;

gw;wpf; Nfl;lwpe;J mtw;wpd; ,aYikia xg;gPl;LuPjpahf tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

mstPl;L cgfuzq;fspd; gy;tifikapy; nry;thf;Fr; nrYj;Jk; gy;NtW fhuzpfspd;;
gad;ghl;Lld; njhlu;ghd ntspg;Gwj;jpy; fhzg;gLfpd;w njhopw;ghl;bd; mbg;gil
NtWghLfisAk;> czup kw;Wk; khWflj;jpf;Fg; gad;gLj;Jk; mstPl;L cgfuzq;fspy;
fhzg;gLfpd;w rpwg;gk;rq;fSk; ftdj;jpw; nfhs;sg;gLfpd;wJ.

 ngw;Wf;nfhz;Ls;s xt;nthU gad;ghl;Lf;fhfTk;; gad;gLj;jg;gLk; xd;Wf;nfhd;W

NtWgl;l mstPl;L cgfuzq;fs; rpytw;iw tFg;gpy; fhl;rpg;gLj;Jf. ,tw;iwg;

gy;NtW epajpfspd; fPo; tifg;gLj;j KbAk; vd;gjid ntspf;nfhzuf;$bathwhd

nghUj;jkhd ghlg; gpuNtrjij Nkw;nfhs;f.

 tFg;gpYs;s khztu;fisg; nghUj;jkhff; FOf;fshf;fp gpd;tUk; gbKiwfspy;

mtu;fis <LgLj;Jf.

 xNu msthd mstPLfisg; ngw;Wf; nfhs;tjw;fhfg; gy;NtW Kiwfspy;

mstplg;gLk; gbghu;j;jy; nra;ag;gl;Ls;s (calibration) mstPLfisg; gad;gLj;jp

mtw;wpd; NtWghLfis xg;gpl;Lg; ghu;g;gjw;Fr; re;ju;g;gk; toq;fTk;. (cjhuzkhf

Neu;Nfhl;L mstPl;L cgfuzk; / Nfhz mstPl;L cgfuzk;;.)

 kpy;ypkPw;wu; mstPL> Ntdpau; mstPL> ikf;Nuh kPw;wu; mstPL Mfpait Neu;Nfhl;L

kw;Wk; Nfhz msTfisg; ngw;Wf; nfhs;tjw;Fj; jahupf;fg;gl;Ls;s mstPl;L

cgfuzq;fspd; NtWghLfisAk;> rupahd jd;ikiaAk; ,dq; fhz;gjw;Fr;

nraw;ghLfspy; <LgLj;jTk;.

 xNu mstPl;ilg;ngw;Wf; nfhs;tjw;F cw;gj;jp nra;ag;gl;Ls;s nghwpKiw mstPl;L

cgfuzq;fisAk;> ,yf;f mstPl;L cgfuzq;fisg; gad;gLj;jp mtw;wpd;

NtWghLfis tpsq;fpf; nfhs;sTk; toptFf;fTk;.

 mstPl;L cgfuzq;fspy; cs;s nghJ/ tpNrl Neu;Nfhl;L mstPLk; Nfhz mstPl;L

cgfuzq;fspd; rupahd jd;ikiaAk; njhiytpYs;s mstPLfisg; ngw;Wf;

nfhs;Sk; jd;ikf;F Vw;g tifg;gLj;Jtjw;Fr; re;ju;g;gk; toq;fTk;.

 czup kw;Wk; khWflj;jp vd;gJ vd;d vd;gij cjhuzq;fSld; tpsf;fpf; $Wf.

 czupiaAk; khWflj;j piaAk; gad;gLj ;j p mstPl ;L cgfuzq;fs;

gad;gLj;jg;gLfpd;wd vd;gij cWjpg;gLj;Jk; tifapy; cjhuzq;fis Kd;itf;Ff.

 Nkw;$wg;gl;l NfhLfs; kw;Wk; Nfhzq;fspd; mstPLfisg; ngw;Wf; nfhs;tjw;F

czup kw;Wk; khWflj;jp gad;gLj;jg;gl;l mstPl;L cgfuzq;fs;> mjidg;

gad;gLj;Jk; Kiwfisf; fye;JiuahLf.

 mstPLfisg; ngw;Wf; nfhs;fpd;wnghOJ> Ntiy ,yF> rupahd mstPL Nghd;w

fhuzpfspD}lhf xt;nthU tifahd mstPl;L cgfuzq;fspd; jd;ikfisf;

Nfl;lwpe;J mjw;Nfw;g kpfTk; nghUj;jkhd cgfuzq;fisj; njupT nra;J

nfhs;tjw;Fk; khztu;fis topg;gLj;Jf.

 ngw;Wf; nfhz;Ls;s jutpUj;jp cs;sPLfs; (njhiytpYs;s msTfisg; ngw;Wf;

nfhs;Sk; cgfuzq;fs;> czup kw;Wk; khWflj;jp gad;gLj;Jk; cgfuzk; my;yJ

mjd; gad;ghl;ilf; fhl;rpg;gLj;jf;$ba glq;fs; my;yJ fhnzhspf; fhl;rp %ykhf

cgfuzq;fspd; gy;tifikapd; nry;thf;fpw;F VJthd fhuzpfis khztu;fSf;F

cWjpg;gLj;jpf; fhl;Lf.
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gpujhd nrhw;fs; / vz;zf;fU:
 epakg;gLj;jg;gl;l mstPLfs; - standarized measurments
 czupfs; - sensors
 khWflj;jpfs; - transducers
 njhiy mstPl;L khdp - telemetre

jutpUj;jp cs;sPLfs; :

 gad;ghLfs; rpytw;iwj; njupTnra;J mt;ntht;nthU gad;ghl;Lf;Fnkd

gad;gLj;jg;gLk; cgfuzq;fspd; njhFjp

cjhuzk; - ePsj;ij msj;jy; - %iykl;lk; / msT ehlh

- Nfhzq;fis msj;jy; - ghifkhdp /lk;gp kl;lk;-Dumpy level

- msTj;jpl;lk; - msTr;rhb / Njf;fuz;b

- fjp - thfd fjpkhdp / njhiy Ntfq;fhl;b

- kpd;Ndhl;lk; - mk;gpau;khdp

- El;gkhd mstPL - Ntdpau; ,Lf;Fkhzp> Ez;khdp

 (Gwj;ij>cs;Ns/Moj;jpy;)

 czupfs; / khWflj;jpfs; mlq;fpa mstPl;L cgfuzq;fs; rpytw;iw (fpspNghd;khdp

/ EZf;Fg;gd;dp / fNjhl;Lf; fjpu; miyT fhl;b / vz;Kiw ntg;gkhdp kPbwd;

gy;khdp ,yf;ff;fhl;b> juhR mtw;wpd; gad;ghLfisf;fhl;Lk; tup;g;glk; my;yJ

tPbNah

 mstPl;L cgfuzq;fspy; gad;gLj;jg;gLk; vspa czupfs; / khWflj;jpfs; rpytw;wpd;
tupg;glq;fs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 md;whlk; mjpfstpy; gad;gLj;jg;gLk; mstPl;L cgfuzq;fisg; ngauply;.

 mstPl;L cgfuzq;fisg; gad;ghl;bw;fika tifg;gLj;jy;.

 mstPl;L cgfuzq;fspd; njhopw;ghl;Lf;fika mtw;iw tifg;gLj;jy;

 czupfs; / khWflj;jpfspd; gad;ghl;bd; mtrpaj;ij tpsf;Fjy;

 czupfs; / khWflj;jpfs; gad;gLj;jg;gLk; cgfuzq;fis NtWgLj;jpf; fhl;Ljy;
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Nju;r;rp kl;lk; 9'3 ( mstPLfisr; rupahf vLf;Fk; Nju;r;rpia ntspf;fhl;Lthu;.

ghlNtisfs; ( 08

fw;ww; NgWfs; (  mstPL xd;wpid mbg;gilahff; nfhz;L msg;gjw;Fg; nghUj;jkhd

msf;Fk; cgfuzq;fisj; njupT nra;thu;.

 msTfspd; tOf;fisf; Fiwj;Jf; nfhs;Sk; Kiwfisg; gad;gLj;jp

mstPLfis vLg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nraw;ghLfis ntw;wpfukhdjhf;Ftjpy; mstPl;bd; nrk;ik ntspg;gLj;jg;gLk;. mjpf
re;ju;g;gq;fisf; fhzyhk;. mstPLfisr; nrk;ikahf Nkw;nfhs;sy;> mstPLfis
vLj;Jiuj;jy;> gjpT nra;jy; Mfpad njhlu;ghd mbg;gil El;gKiwfis mwpKfQ;
nra;jYk; mJ njhlu;ghd Mw;wy;fisg; ngw;Wf;nfhLj;jy; Mfpad ,q;F
vjpu;ghu;f;fg;gLfpd;wJ.

 rupahf mstPLfisg; ngwhik fhuzkhf Vw;glj;jf;f gpur;rpidf;Fupa

re;ju;g;gnkhd;iw khztUf;F vLj;Jf; fhl;Lk; tifapy; ghlg; gpuNtrj;ij

Nkw;nfhs;f. (kpfr; rpwpa mstPLfis cau; ngWkhdk; nfhz;l mstPl;Lf;

fUtpfspdhy; msj;jy;> G+r;rpa tOTld; mstPLfisg; ngWjy; Nghd;wtw;why;

Vw;glj;jf;f rpf;fyhd re;ju;g;gq;fisj; njupTnra;f.)

 mstPLfisj; Jy;ypakhfg; ngWtjd; Kf;fpaj;Jtj;ij tpsf;Fk; tifapy;

fye;Jiuahliy Nkw;nfhs;f.

 tFg;G khztu;fisg; nghUj;jkhff; FOf;fshf;Ff.

 jug;gl;Ls;s G+r;rpa tO nfhz;l mstPl;L cgfuzk; kw;Wk; mstPl;Lf;Fj; Njitahd

nghUl;fs; Mfpatw;iwf; FOf;fsplj;Nj gfpu;e;jspj;J mtw;wpypUe;J mstPLfisg;

ngw khzu;fis topg;gLj;Jf.  mstPLfisg; ngWk; NghJ Vw;gLk; rpf;fy;fs;

kw;Wk; mit Vw;gl;likf;fhd fhuzq;fs; Nghd;wtw;iw tpdTf. mt;thwhd

re;ju;g;gq;fspy; rpf;fy;fisj; jPu;j;Jf; nfhs;tjw;Fg; nghUj;jkhd gpNuuizfs;

gw;wp tpdTf.

 NkNy ngw;Wf; nfhz;l khztuJ gpNuuizfspd;; mbg;gilapy; ngw;Wf;nfhz;l

mstPl;Lf;Fk; G+r;rpatOtpw;Fk; kw;Wk; cz;ik mstPl;bw;Fk; ,ilNaahd njhlu;ig

ntspf;nfhzu;f (cz;ik msT - ngw;Wf;nfhz;l msT - G+r;rpa tO).

 kpfr;rpwpa mstpyhd mstPLfs; njhlu;ghf mtjhdkhf mstPLfs; ngwg;glNtz;ba

re;ju;g;gk; (nky;ypa cNyhfj; jfl;bd; jbg;G> rpwpa tpl;lj;ijAila Rw;Wf; fk;gp

rpwpa Nfhz msTfisAila epyj;ij msf;Fk; re;ju;g;gq;fs;) ftdj;jpw; nfhz;L>

nghUj;jkhd mstPl;L cgfuzq;fis (EZf;fkhd mstPl;L cgfuzq;fshd

Ntzpau; ,Lf;fpkhdp> Ez;khdp (micro metre screw gauge) czu;khdp> jpNahliyl;

Nghd;w) khztu; FOf;fSf;F toq;fp mstPLfis Nkw;nfhs;sr; re;ju;g;gk; toq;Ff.

mstPl;ilg; ngWtjw;fhd Nfhl;ghLfis tpsf;fp khztu;fSf;F topfhl;Lf.

 cgfuznkhd;wpd; rpwpa mstPl;il mwpe;Jnfhs;Sk;Kiw (Ntzpau; khdpAld;

nraw;ghl;Lld; kw;Wk; Neu;Nfhl;L kw;Wk; tl;lg; gupkhzk; cila) cupa

Nfhl;ghLfis vLj;Jf; fhl;Lf.

 cgfuzj;jpd; czu;jpwd;  mstPl;by; nry;thf;Fr; nrYj;Jk; re;ju;g;gq;fs; (kpd;Rw;wpd;

,U Gs;spfSf;fpilapyhd kpd;dOj;j NtWghL> Rw;wpD}lhfg; ghAk; kpd;Ndhl;lk;)

cjtpAld; cgfuzq;fspd; czu;jpwd; ntspg;gLj;Jk; tpjj;ij mwpe;J nfhs;sTk;

mjd; nry;thf;fpid mwpe;J nfhs;sTk; khztu;fSf;F topfhl;Lf.

 cgfuzq;fspy; cs;s mstPLfs; njhlu;ghd tptuf;$Wfis ,dq;fhzTk; mtw;iwf;

Fwpj;Jf; nfhs;sTk; khztu;fSf;F topfhl;Lf.
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 mstPLfis vLf;Fk; NghJ khdpthrpg;G tOf;fs; njhlu;ghff; ftdj;jpw; nfhs;tjw;F

kw;Wk; khdp thrpg;Gf;fisr; rupahf thrpf;Fk; tpjj;ij khztUf;F tpsf;Ftjw;F>

ngw;Wf; nfhs;s Ntz;ba jutpUj;jp cs;sPLfs; (ePu;g; gpiwAUtpd; mikT>

thrpg;G> Nthy;w; khdpapd; %yk;> khdp thrpg;G) Mfpatw;iw ,iaghf;f khztu;fSf;F

topfhl;Lf.

 mstPl;bYs;s Fiwisf; ftdj;jpw;nfhz;L mjd;> nrk;ik kw;Wk; Ragilg;G

Mfpatw;iwg; Ngzj;jf;f cj;jpfs; gw;wpf; fye;Jiuahlypy; <Lgl;L> nghUj;jkhd

msf;Fk; cgfuznkhd;iwj; njupTnra;jy;; kw;Wk; mstPl;bidr; rupahfg; ngw;Wg;

gpioapd;wp ntspapLjy; Mfpatw;wpd; Kf;fpaj;Jtk; kw;Wk; Njitia typAWj;Jf.

gpujhd nrhw;fs; / vz;zf;fU:
 G+r;rpa tO - zero error
 Ntdpau; ,Lf;fpkhdp - verneer caliper
 Ez;khdp / ikf;Nuh khdp - micro meter
 czu;khdp - feeler gauge
 mOj;j NtWghL - potential difference

² gpiwAU - meniscus

² nrk;ik - precision

jutpUj;jp cs;sPLfs; :

 5mm my;yJ 1cm gpupTfs; nfhz;l msT ehlh my;yJ %iykl;lk;.

 G+r;rpa tOTila msTehlh> %iykl;lk; my;yJ mt;thwhd cgfuzq;fs;

rpy.

 100 ml fspy; gpupf;fg;gl;l ePu; msTj;jpl;lk; my;yJ msTr;rhb.

 1V mstpilfs; gpupf;fg;gl;l Nthy;w;Wkhdp

 100g mstPLfs; nfhz;l tpw;wuhR

 Ntzpau; ,Lf;fpkhdp> Ez;khdp> czu;khdp> gy;khdp

 fz;zhbf; Foha;> ePu; PVC Foha;g; gFjpnahd;W

 Rw;Wf; fk;gp> nky;ypa fljhrp

 jg;ngj;J ,ilntspia itf;ff;$ba vd;[pd; xd;wpd; ghfq;fs; my;yJ fhl;rpg;

nghUs;.

 Nthy;w; khdpnahd;wpd; %yk; ngw;Wf;nfhz;l mstPl;by; Nthy;w; khdpapd; czu;jpwd;

mstPLfspy; nry;thf;Fr; nrYj;Jk; tpjj;jpidf; fhl;lf;$ba nghUj;jkhd vspa

khjpupnahd;W.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 mstPl;by; tOf;fs; Vw;glj;jf;f tpjq;fis vLj;Jf; $wy;

 mstPl;L tOf;fis jpUj;jj;jf;f cgha Kiwfis tpsf;Fjy;.

 EZf;fkhd mstPl;L cgfuzq;fisg; gad;gLj;jp mstPLfisg; ngWjy;.

 mstPl;L cgfuzq;fspy; Fwpg;gplg;gl;Ls;s mstPL njhlu;ghd tpguf;$w;Wf;fs;

%yk; nghUj;jkhd  mstPl;L cgfuzq;fisj; njupT nra;jy;.

 mstPl;L cgfuzq;fisg; gad;gLj;jp mstPl;ilr; rupahf vLj;Jf; $wy;.
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ve;jputpay; njhopDl;gtpay; - juk; 12ve;jputpay; njhopDl;gtpay; - juk; 12ve;jputpay; njhopDl;gtpay; - juk; 12ve;jputpay; njhopDl;gtpay; - juk; 12ve;jputpay; njhopDl;gtpay; - juk; 12

nrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghL

² kzy; khjpupnahd;wpd; nghypu;itg; guPl;rpj;jy;

² kzy; khjpupapYs;s fspapd; tPjj;ijg; guPl;rpj;jy;

² Rtu; %iy fl;Ljy; - Mq;fpyf; fl;Lkhdk;

²  tYT+l;lg;gl;l nfhq;fpwPw;W %bfis gy;NtW tbtq;fspy; jahupj;jy;

²  nfhq;fpwPw;Wj; rJu tbt J}z; xd;Wf;fhd Ve;jpfis tisj;jy; (stirrups)

²  nfhq;fpwPw;W fdr; Nrhjid nra;jy; (cube test)

²  nfhq;fpwPw;W Nrhu;T tPo;r;rp gupNrhjid nra;jy; (slump test)

²  $iunahd;wpd; miu%l;L my;yJ ryhif %l;L xd;wpd; khjpupiaj; jahu;

  nra;jy;

²  kl;lg;gLj;jpa epyj;jsk; xd;Wf;F jiu XL gjpj;jy; (Tile)

² Kryj;ij ,izf;Fk; NfhYld; Kry Mzpia (Connecting Rod) rupahfg;

 nghUj;Jjy;

² vupgw;wy; njhFjpapd; vspa tOf;fis eptu;j;jp nra;jy;

² njhLifKid ,ilntspia rPu;nra;jy;

² jP;g;nghwpr; nrUfpia Rj;jk; nra;J KidfSf;F ,ilapyhd

,ilntspiar; rPu;nra;jy;

² tprpwp thupidr; (Fan Belt) rupahd ,Otpirf;Fr; rPu;nra;jy;.

² fjpu;j;jp %bia guprPyid nra;jy;

04

01

04

02

02

01

02

01
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4'1 epu;khzf; fUkq;fspy; gad;gLk;

nghUs;fis tifg;gLj;-Jthu;.

4'2 epu;khzpg;Gf; fUkq;fspy;> gad;gLk;

nrq;fw; fl;Lf;fisf; fl;Lthu;.

4'3 e p u ; k hz NtiyfSf ;f hff ;

nfhq;fpwPw;iwg; gad;gLj;Jthu;.

4'5  vspa $iunahd;wpd; fl;likg;ig

tptupg;ghu;.

4'8  fl;ll Kbg;G Kiwfis tptupg;ghu;.

6'2 vQ;rpndhd;wpd; nraw;ghl;by;

gq;fspf ;Fk; gpujhd $Wfs;

njhlu ; G gl ; Ls ;s t pjj ;ij

EZfpaha;thu;.

6'5 ngw ; Nw hy ;  vQ ; r p ndhd ; w pd ;
gw;wupr;RUs; vupgw;wy; njhFjpapd;
tOf; -fSf;fhd j Pu ;Tfisj;
jPu;khdpg;ghu;.

6'7 Nkhl;lhu; thfdk; xd;wpd; Fspuy;

njhFj pa pd ;  tOf ;fisr ;

rPu;nra;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis

01

02

03

04

05

06

07

08
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² vQ;rpdpypUe;J fow;wpa krfpL vz;nza;g; gk;gpapd; njhopw;ghl;ilg; guPl;rpj;jy;

² nld;lk; gpujhd cUisapd; gFjpfis xd;wpizj;jy;

² khjpupg; gyif kPJ xyp Rw;Wf;F mQ;rypiag; (Relays) nghUj;Jjy;

² nghUj;jkhd Msp xd;iwg; gad;gLj;jp NeNuhl;l kpd;Nkhl;lu; xd;wpd; Roy; jpiria

khw;Wtj;wfhd Rw;nwhd;iwj; jahupj;jy;

² toq;fg;gl;Ls;s rpy jilapfspd; jilg;ngWkhdj;ij kpd;nghwpKiwkhdpiag;

gad;gLj;jpj; Jzpjy;

² jil xd;iwg; gad;gLj;jp toq;fg;gl;Ls;s NeNuhl;l kpd; mOj;j NtWghnlhd;wpdhy;

Fiwe;j kpd;mOj;j NtWghl;by; ,aq;Ffpd;w gag;G El;gKiwf;fhd Rw;nwhd;iwj;

jahu;nra;jy;.

cjhuzk; (- 12V kpd;fyj;jpypUe;J 3V ngWkhdKs;s 20mA cila xspfhYk;

,Uthap ehd;if ghJfhg;ghf xspu;tjw;fhd Rw;wpidj; jahu; nra;jy;

² njhlu; jilr;Rw;wpYs;s gOjile;j jilia ,dq;fhzy;

² rkdhd NeNuhl;l mOj;j NtWghL nfhz;l kw;Wk; tYg; ngWkhdk; ghupa msT

NtWgLfpd;wJk;> toq;fy; Nthy;w;wstpYk; miuthrp Nthy;w;wsT nfhz;l ,U

tpsf;Ffisf; Fwpj;j xspu;ngWkhdj;Jld; ghJfhg;ghf xspur; nra;tjw;fhf

Rw;nwhd;iw mikj;jy;

² jug;gl;l Mly; Xl;lj;jpd; kPbwidAk;> tPr;rj;ijAk; miyTfhl;biag; gad;gLj;jp

Jzpjy;

² Mly; Xl;l mOj;j NtWghl;bd; ,il tu;f;f%yk; ngWkhdj;ijg; gy;khdpiag;

gad;gLj;jp ngwg;gLk; vd;gijf; fhl;Lf.

njh.,y.njh.,y.njh.,y.njh.,y.njh.,y. Nju;r;rpkl;lk;Nju;r;rpkl;lk;Nju;r;rpkl;lk;Nju;r;rpkl;lk;Nju;r;rpkl;lk; nrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghLnrad;Kiwr; nraw;ghL                                         ghlNtisghlNtisghlNtisghlNtisghlNtis

6'8 Nkhl;lhu; thfd vd;[pdpd; krfpLk;

njhFj pa pd ;  njho p w ; g hl ;il

tprhupj;jwpthu;.

6'9 Nkhl;lhu; thfd jLg;Gj; njhFjpapy;

guhkupg;Gr; nra;thu;.

6'11 Nkhl;lhu ; thfdnkhd;wpd; kpd;

t psf ;F njhFj pfs pd ; vs pa

tOf;fis rPu;nra;thu;.

7'1 kpd; Rw;nwhd;Wf;Fj; Njitahd

mbg;gilj; JizAWg;Gf;fis

EZfpaha;thu;.

7'2 njhluhfj; njhLf;fg;gl;l jilr;

Rw;Wf;fspy; Nthy;w;wstpw; Nfw;g

Xl ; lj ; j pd ;  elj ;ijia

EZfpaha;thu;.

7'3 rkhe;jukhfj; njhLf;fg;gl;l jil

Rw;Wf;fspd; Nthy;w;wstpw;Nfw;g>

Xl;lj;jpd; elj;ijia EZfp-

aha;thu;.

7'4 mstPLfisg; ngWtjpy; gd;khdp-

a pdJk ; miyTfhl ;ba pdJk ;

gad;ghl;il tprhuiz nra;thu;.

09

10

11

12

13

14

15

01

01

02

01

01

01

01

01

01

01
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² jil xd;Wf;F MlNyhl;lj;jpid toq;Fk; NghJ gha;fpd;w kpd;Ndhl;lj;jpdJk;

mOj;jj;jpdJk; miytbtj;jpd; Xl;l miyfspdJk; fiyf;Nfhzk; / mtj;ijf;

Nfhzk; NtWghl;il miyTfhl;biag; gad;gLj;jp fz;lwpjy;.

² nfhs;sstp xd;Wf;F MlNyhl;lj;jpid toq;Fk; NghJ gha;fpd;w kpd;Ndhl;lj;jpdJk;

mOj;jj;jpdJk; miytbtj;jpd; Xl;l miyfspdJk; fiyf;Nfhzk; / mtj;ijf;

Nfhzk; NtWghl;il miyTfhl;biag; gad;gLj;jp fz;lwpjy;.

² J}z;b xd;Wf;F MlNyhl;lj;jpid toq;Fk; NghJ gha;fpd;w kpd;Ndhl;lj;jpdJk;

mOj;jj;jpdJk; miytbtj;jpd; Xl;l miyfspdJk; fiyf;Nfhzk; / mtj;ijf;

Nfhzk; NtWghl;il miyTfhl;biag; gad;gLj;jp fz;lwpjy;.

² jilapfspd; nfhs;sstpfspd;> J}z;bfspd; ngWkhdq;fis LRC khdpapdhy;

msj;jYk;> jug;gl;Ls;s kPbwd; xd;wpw;fhd nfhs;sstpfspdJk;> J}z;bfspdJk;

mstplg;gl;l ngWkhdq;fisg; gad;gLj;jp> vjpu;j;jhf;fq;fisf; fhzy;.

² nfhs;sstp / jilap rkhe;jukhd njhFjpnahd;iw MlNyhl;l toq;fnyhd;Wf;F

njhLj;J 1000 Hz nfhz;l nfhs;sstpapdJk;> jilapfspd; ,Ugf;fKk; MlNyhl;l

Nthy;w;wsit ntt;Ntwhf msj;jy; %yk; mj;Jizg; ghfq;fSf;Ff; FWf;Fk;

Nthy;w;wstpd; $l;Lj;njhif toq;fy; Nthy;w;wsTf;Fr; rkdhtjpy;iy vd;gijf;

fhl;Ljy;.

² ,U miwfSf;fhd kpd;tpsf;Ffs; ,uz;il ntt;Ntwhff; fl;Lg;gLj;jf;$baJk;

1000W kpdNfj;jnyhd;iwg; gad;gLj;Jtjw;fhd %T+rp nrUfpj;jsnkhd;iwAk;

nfhz;l kpd; Rw;nwhd;iw khjpup fhl;rpg;gyifnahd;wpd; kPJ mikj;jy;.

² xNu kpd;tpsf;if ,U ,lq;fspypUe;J fl;Lg;gLj;jf;$ba Rw;nwhd;iw khjpup

fhl;rpg;gyifnahd;wpd; kPJ mikj;jy;.

² NkYs;s kpd; Rw;iwg; ghtidahsu; myFld; ,izj;jy;

² jug;gl;l jpl;;lnkhd;wpw;F mikag; nghUj;jkhd fUtpfisg; gad;gLj;jp (1.5mm)

jbg;Gila jfl;bdhy; Nghj;jy; %b jpwg;ghd; (bottle operner) xd;wpd; khjpupiaj;

jahupj;jy;

² 6 mm jbg;Gila nkd;DUf;F fk;gpnahd;iw kbj;J tbtKk; KidAk; nfhz;l

jpUfhzp Kbf;fpnahd;iwj; jahupj;J Kidia td;ikahf;fy;.

² Nfhz ,Uk;igg; (L bar) gad;gLj;jp Rtupy; nghUj;jf;$ba rikayiw

,whf;ifnahd;wpd; khjpupiaj; jpl;lkpl;Lj; jahupj;jy;.

² ,izf;Fk; Kiwnahd;iwg; gad;gLj;jp nky;ypa jfLfspdhy; vspa Mf;fnkhd;iw

xUq;F Nru;j;jy;.
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7'5 MlNyhl;l Nthy;w;wsnthd;iw>

jilap > nfhs ;sstp > J}z;b

Mf patw ; w py ;  ntt ; Ntwhfg ;

gpuNahfpf;Fk;NghJ ghAk; Xl;lj;jpd;

elj;ijia EZfpaha;thu;.

7'6 jila pfs ; >  nfhs ;sst pfs ; >

J}z;bfs; njhluhfj; njhLf;fg;gl;l

Rw;Wf;fs;> MlNyhl;l toq;fypd;

NghJ njhopw;gLk; tpjj;ijAk;

gFj;jha;thu;.

7'7 Njitf;Nfw;g tPl;L kpd;Rw;iw

mikf;Fk; Rw;W tupg;glj;jpd; gb

cupa Jizf;$Wfisj; njupT

nra;thu;.

8'4 cw;gj;jpnahd;iwr; nra;Ak; NghJ

cupa gFjpfis tbtikf;Fk;

Kiwfisg; gad;gLj;Jthu;.

8'5 gFj pfis xUq ;F Nru ;f ;Fk ;

El ;gKiwfisg ; gad ;gLj ;j p

cw;gj;jpapy; <LgLthu;.
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