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lkjka’k

lqijvy‚; dk mi;¨x mPp rkieku vkSj ncko ds egRoiw.kZ vuqç;¨x¨a ds fy, fd;k tkrk gSA
Ni&vk/kkfjr lqijvy‚; ;kuh Inconel 600 vkSj 625 vius la{kkj.k çfrj¨/k ds fy, tkus tkrs gSaA orZeku
v/;;u vkmViqV çfrfØ;k ds :i esa lrg dh [kqjnjkiu ds lkFk bUgsay 60 vkSj 625 feJ /kkrqvksa dh
e’khfuax esa 'kq"d e¨M+ ds çHkko¨a dk ewY;kadu djrk gSA bud‚uy 600 ds fy, vf/kdre lrg [kqjnjkiu
rc çkIr g¨rk gS tc Q+hM nj ¼,Qvkj½ 0.20 feeh@jso vkSj dkVus dh xfr ¼lh,l½ 75-90 ehVj@feuV
dh lhek esa g¨rh gS] tcfd bud‚uy 625 ds ekeys esa vf/kdre lrg [kqjnjkiu rc çkIr g¨rk gS tc
bud‚uy 600 ds fy, Q+hM nj ¼,Qvkj½ 0.14-0.16 feeh@jso gS vkSj dkVus dh xfr ¼lh,l½ 115

ehVj@feuV ls vf/kd gSA ;g u¨V fd;k x;k gS fd lrg [kqjnjkiu ¼,lvkj½ Q+hM nj esa o`f) ds lkFk
c<+rk gS vkSj bl çdkj bls lcls çeq[k çkpy ds :i esa lq>k;k x;k gSA ,d lkaf[;dh; midj.k çlj.k
fo’ys"k.k ¼,u¨ok½ ds lkFk ;g irk pyk fd lglaca/k xq.kkad ¼R2 rFkk R2 ¼adj½½ ds eku ;g fu/kkZfjr
djus ds fy, i;kZIr Fks fd fodflr e‚My i;kZIr FkkA

Abstract

Superalloys are used for critical applications of higher temperature and pressure. Ni-based
superalloys i.e. Inconel 600 and 625 are known for their corrosion resistance. The present study
evaluates the effects of dry turning in machining of Inconel 600 and 625 alloys with surface roughness
as the output response. It was noted that surface roughness (SR) improves with the increase of feed
rate and thus defining it as most dominant parameter. It was revealed with a statistical tool Analysis-
of-Variance (ANOVA), the values of correlation coefficient (R2 and R2 (adj)) were adequate to
determine that model developed was adequate.

eq[; 'kCn% budkWuy 600; budkWuy 625; lrg dk [kqjnjkiu; ,uksok; rkxqph fof/kA

Key words: Inconel 600; Inconel 625; Surface Roughness; ANOVA; Taguchi Method.

ifjp;

bud‚uy ¼bad½ feJ /kkrq Ni&vk/kkfjr lqij feJ /kkrq gSa ftuds dÃ çdkj ds vuqç;¨x gSa tSls foeku
Vjckbu] LVhe Vjckbu fctyh la;a=] ,;j¨Lisl vkSj jklk;fud m|¨xA os la{kkj.k] vkWDlhdj.k] jsaxuk vkSj
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mPp rkieku 'kfDr ds çfr vius vlk/kkj.k çfrj¨/k ds fy, tkus tkrs gSa [1]A bud‚uy 600 vkSj 625 ,sls
feJ /kkrq gSa ftuesa mPp 'kfDr xq.k vkSj Åaps rkieku ds çfr çfrj¨/k g¨rk gS [2]A pwafd ;g dkVus esa dfBu
feJ /kkrq gS] blfy, lrg [kqjnjkiu ¼,lvkj½] ,evkjvkj] fpi xBu vkSj dkVus okys cy tSls fofHkUu xq.k¨a
dh Hkfo";ok.kh vkSj fo’ys"k.k ds fy, fofHkUu v/;;u fd, tkrs gSaA ,d v/;;u esa e’khfuax ij ;g ns[kk
x;k fd fpIl dkQh yacs vkSj çÑfr esa fujarj gSa [3]A v/;;u¨a us ladsr fn;k fd ,eD;w,y us fofHkUu xq.k¨a
ds fy, loksZÙke ewY; fn, [4] ifj.kke¨a dh xq.koÙkk esa lq/kkj ds fy, ç;¨x¨a esa deh ds lkFk&lkFk çfrxeu]
,u¨ok tSlh lkaf[;dh; rduhd¨a dk Hkh mi;¨x fd;k tk jgk gS [7]A e’khfuax ekinaM ä vkSj midj.k
lkexzh ds chp laca/k LFkkfir djus ds fy, fudsy feJ /kkrqvksa ij CBN midj.k¨a dk mi;¨x djds MªkÃ
VfuZax dh xÃ [8-12]A lkfgR; loZs{k.k ls irk pyrk gS fd MªkÃ VfuZax ds fy, cgqr de dke fji¨VZ fd,
x, gSa vkSj og Hkh bud‚uy 600 vkSj 625 feJ /kkrqvksa dk rqyukRed v/;;uA orZeku v/;;u lw[kh
e’khfuax fLFkfr;¨a ds fy, dfVax LihM ¼lh,l½] QhM jsV ¼,Qvkj½ vkSj dV dh xgjkÃ ¼Mhvkslh½ tSls
vyx&vyx ekinaM¨a }kjk lrg [kqjnjkiu ¼,lvkj½ ds v/;;u ij dsafær gSA

dk;Zç.kkyh

ç;¨x dk fMt+kbu

ç;¨x¨a dh la[;k fu/kkZfjr djus ds fy,] MINITAB 21 esa iw.kZ QSDV¨fj;y d¨ iSjkehVj vkSj muds fu/
kkZfjr Lrj¨a dk mi;¨x djds fMt+kbu fd;k x;k Fkk tSlk fd rkfydk 1 [8] esa fn[kk;k x;k gSA ç;¨x¨a d¨
fMt+kbu djus ds fy, n¨ iSjkehVj vyx&vyx Lrj ä ij lsV fd, x, Fks vkSj ,d çkpy fLFkj ij lsV
fd;k x;k FkkA

rkfydk 1. izk;ksfxd tkap esa izkpy

dkjd buiqV iSjkehVj Lrj 1 Lrj 2 Lrj 3 
I dkVus dh xfr (CS) (m/min) 750 1000 1250 

II QhM nj (FR) (mm/rev) 0.1 0.15 0.20 

III dVkSrh dh xbjkbZ (DOC) (mm) 0.50 0.50 0.50 
 dk;Zç.kkyh ,oa çk;¨fxd lsVvi

fp= 1 esa of.kZr i)fr dk mi;¨x djds ç;¨x fd, x,A mi;¨x fd, x, lh,ulh e’khfuax dsaæ ds
fofunZs’k rkfydk 2 esa of.kZr gSaA ç;¨x ds ckn] 2.5 feeh dV vkWQ yackÃ ds lkFk eSfVªDl lQZVsLV 10 uked
lrg [kqjnjkiu ekius okys midj.k dk mi;¨x lrg [kqjnjkiu d¨ ekius ds fy, fd;k x;k Fkk tSlk fd
fp= 1[12] esa fn[kk;k x;k gSA

rkfydk 2. lh,ulh e’khu dh rduhdh fof’k"Vrk,¡

Description Remark 
e'khu esd LX20T L5 (LMW) 

daVªksyu Vkbi QSuqd fu;a=d ¼Jà[kyk vksvkbZ&Vh,Q½ 
fLoax vksoj csM 510 mm 

pd O;kl 210 mm 

fLiaMy LihM 3000 rpm 

X v{k 185 mm 
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Z v{k 560 mm 

e’khu dk vkdkj 225*1650*1920 mm 

e’khfuax dh fLFkfr ’kq"d fLFkfr 
e’khu dk otu 3300 kg 

 

fp= 1. iz;ksx i)fr

lrg [kqjnjkiu ds fy, ifj.kke

9 ç;¨x¨a d¨ rkfydk 3 esa lwphc) MhvksÃ dk mi;¨x djds fd;k x;k FkkA ifj.kke¨a dk fo’ys"k.k
fefuVSc 21 l‚¶Vos;j dk mi;¨x djds fd;k x;k FkkA blds vykok] fefuVSc 21 esa fodflr 95% ds
fo’oluh;rk Lrj dh lsfVax ds lkFk fo’ys"k.k&foekuu d¨ vkmViqV çfrfØ;k ds lkFk lcls vf/kd çHkkfor
çkpy dk fu/kkZj.k djus ds fy, mi;¨x fd;k x;k FkkA ;g fp= 2 ls Li"V gS fd lrg dk [kqjnjkiu 600

ds lkFk&lkFk 625 ds lkFk&lkFk Q+hM nj ds Åaps ewY; ds lkFk c<+rk gS vkSj dfVax xfr esa o`f) ds lkFk
de g¨ tkrk gSA

rkfydk 3. 600 vkSj 625 feJ /kkrq dh lrg [kqjnjkiu ¼,lvkj½ ds fy, ifj.kke

Øekad 
dkVus dh xfr 
(CS) (m/min) 

dVkSrh dh 
xbjkbZ 

(DOC) (mm) 

QhM nj 
(FR) 

(mm/rev) 

budkWuy 600 

ds fy, 
,lvkj (μm) 

budkWuy 625 

ds fy, 
,lvkj (μm) 

1 71 0.5 0.10 0.743 0.971 
2 71 0.5 0.15 0.763 1.018 
3 71 0.5 0.20 1.406 1.340 
4 95 0.5 0.10 0.682 1.255 
5 95 0.5 0.15 0.813 0.690 
6 95 0.5 0.20 1.342 0.623 
7 118 0.5 0.10 0.634 0.840 
8 118 0.5 0.15 0.736 1.460 
9 118 0.5 0.20 1.160 0.815 
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fp= 2. bud‚uy 600 vkSj 625 ds fy, eq[; çHkko Iy‚V

vof’k"V vkjs[k t¨ fp= 3 esa n’kkZ, x, gSa] n’kkZrs gSa fd jhfMax lkekU; laHkkouk ds djhc gSa] t¨ n’kkZrk
gS fd =qfV;k¡ lkekU; :i ls forfjr dh xÃ gSaA rkfydk 4 ls ;g ns[kk x;k gS fd vf/kdre f&eku QhM
nj dk gS] t¨ bls ;wtjQsl [kqjnjkiu d¨ izHkkfor djus okys lcls çeq[k iSjkehVj ds :i esa lq>krk gSA
blds vykok] R2 vkSj R2 (adj) eku 80-100% ds chp gSa] t¨ çkIr ifj.kke¨a ds vPNs egRo dk lq>ko nsrs
gSaA fp= 4 esa fn[kk, x, daVwj Iy‚V n’kkZrs gSa fd bud‚uy 600 ds fy, vf/kdre lrg [kqjnjkiu rc çkIr
g¨rk gS tc QhM nj (FR) 0.20 feeh@jso g¨rk gS vkSj dkVus dh xfr (CS) 75-90 ehVj@feuV dh lhek
esa g¨rh gS] tcfd bud‚uy 625 ds ekeys esa bud‚uy 600 ds fy, vf/kdre lrg [kqjnjkiu rc çkIr
g¨rk gS tc QhM nj (FR) 0.14-0.16 feeh@jso g¨rh gSA

fp= 3. bud‚uy 600 vkSj 625 dh lrg [kqjnjkiu ds fy, vof’k"V Iy‚V
rkfydk 4. bud‚uy 60 vkSj 625 dh lrg [kqjnjkiu ¼,lvkj½ ds fy, çlj.k fo’ys"k.k

¼,u¨ok½
budkWuy 600 ds fy, ,uksok 

lzksr DF Seq SS Adj SS Adj MS F P 

dkVus dh xfr (CS) 

(m/min) 

0.02731 18 0.02731 0.01366 3.82 0.118 

QhM nj (FR) (mm/rev) 2 0.67000 0.67000 0.33500 93.78 0.000 

xyrh 4 0.01429 0.01429 0.00357   

dqy 8 0.71160     

S = 0.592893 R2 = 97.99% R2(adj) = 95.98%   
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budkWuy 625 ds fy, ,uksok 
lzksr DF Seq SS Adj SS Adj MS F P 

dkVus dh xfr (CS) 

(m/min) 

2 0.05434 0.05434 0.02717 7.68 0.043 

QhM nj (FR) (mm/rev) 2 0.62293 0.62293 0.31147 88.05 0.000 

xyrh 4 0.01415 0.01415 0.00354   

dqy 8 0.69143     

S = 0.0594769 R2 = 97.95% R2(adj) = 95.91%   
 

fp= 4. bud‚uy 600 vkSj 625 dh lrg [kqjnjkiu ds fy, le¨Pp js[kkfp=

fu"d"kZ

orZeku dk;Z esa] bud‚uy 600 vkSj 625 feJ /kkrqvksa dh 'kq"d e’khfuax esa lrg [kqjnjkiu ij
e’khusfcfyVh ekinaM¨a ds çHkko dk v/;;u djus dk ç;kl fd;k x;k FkkA ,u¨ok ls ;g fu"d"kZ fudkyk
x;k fd QhM nj ¼,Qvkj½ mi;¨xdrkZ [kqjnjkiu ¼,lvkj½ ij lcls vf/kd çHkko Mkyus okyk çkpy FkkA
bud¨usy 600 ds fy, R2 vkSj R2 (adj) ds eku Øe’k% 97.99% vkSj 95.98% Fks] bud‚uy 625 ds fy,
97.95% vkSj 95.91% Fks] t¨ e‚My vkSj ç;¨x dh i;kZIrrk d¨ n’kkZrs gSaA
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