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Affecting Life Time of Cutting Edge and Surface Roughness

Banyat Panprasitvech iy Patipat Hongsuwan ” and Wichai Chantharaksa >

120 aaAmnssumaasuazinalulagaaaunssy wmingasdathng sunadiae Smiauasugn 73000
1,2,3

Faculty of Engineering and Industrial Technology, Silpakorn University, Muang Nakhonpathom, Thailand 73000

" Corresponding author. E-mail address: otanil443@yahoo.co.th

unAnga

maAnmasiliiagusrasdiadnmniadelumsdaiunudeiiofio APMT1604 PDER-2M fifiHadanigmsldnuuas
audauazanuideuin Tashmamesaumsdadeuiaamanndmivau(ssc) tadiinadaagmslinuuasiianadiaday
foanuisau sanmatlauazanudnmsilou vananillaisiifinadeaudaduionniismmamugy ssazlumsilauda
ounuduing uazmavdaiiiu duluniideatuizahmanassslasmuauanuiiseu sanmstlou enudnmstlouuas
lammuatadelums@nmnaasilasivuatade 3 Ussinndessaznsilou(Overlap) fiAn19mIuaunsna (Cut Direction)
wazthnaadu (Coolant) dauils@aanuiSauiIzasny %qagﬂuwaummﬁﬁmumlummgmmuﬁ'mmmL%‘ﬂurfh (Ra) < 1.6
Talasins Wemuhsauasii 960 sou/and Tasiimsmwuassdutade 2 seAUABIrazMIUaU(Overlap) it 2 fedmasuas
4 i9d0s AAMIMsIAaauiide Eauuuu(Climb Milling)LLaxﬂWiLﬂgauﬁﬁ’ﬂLaauLLUU(ConventionaI Milling) Mstlauazie
ihwdauu nmsanmnwuhiadsiinadaasnsldnuwasanuEsuinnudossazmstiou(Overlap) fidmsmugumsia
(Cut Direction) wazmstadlahnaatiu ﬁNae’iamﬂqmﬂ%muwamﬁmﬁmaﬂwﬁﬂ'ﬂéwﬁiﬁizé’u 0.05 seurasadefitmnzan
figadafismimaiadauiimsdaidaunsliuuu(Climb Milling) arsilathuaaifiuuasszazmatlou(Overlap) 7l 2 fnduuas
ilingmslinudafiommnsalinuldemaudulsansmmiaaumwenuGsuinuiiduasiogmslinunuiu

Mdan: swazmsileu Hamemsauqumsia thuaadiu msnezunudedaiio manuEeuin egmsldnuzasaudo

Abstract

This study aimed to identify factors in the milling inserts APMT1604 PDER-2M affecting to the utilization duration of
cutting by considering the test machining carbon steel (S45C) Factors affecting the utilization duration of cutting are wind speed,
feed rate and feed depth .In addition, factors that affect the cutting are also occurring from direction, overlap and coolant.
Therefore, this research is conducted by controlled experiments the cutting speed, feed rate, feed depth and determining three
factors include overlap, cut direction and coolant. The smooth surface variable could define the standard of milling surface
roughness (Ra) <1.6 micrometers which uses constant speed at 960 r/min by setting 2 level include overlap at 2 mm. and
4 mm. Moreover, setting climb milling, conventional milling, and coolant by controlling as closed and reopened are important to
the utilization duration. The study found that the significant of cut direction, Overlap, and coolant on life time of cutting edge is

0.05. The best outcome can be achieved by using two millimeters overlap, climb milling and closed coolant.

Keywords: Overlap, Cut direction, Coolant, Milling tool inserts, Surface roughness, Lifetime of the cutting edge.
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P R
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Regression Analysis: Y versus X1, X2, X3

The regression equation is

Time = 6.47 - 1.21 X1 - 4.29 X, - 0.596 Xs
Predictor Coef SE Coef T P
Constant 6.4725 0.2322 27.88 0.000

Cut Direction -1.2092 0.2322 -5.21 0.000
Coolant -4.2908 0.2322 -18.48 0.000
Overlab -0.5958 0.2322 -2.57 0.018

S = 0.568730 R-Sq = 94.9% R-Sg(adj) = 94.2%
Analysis of Variance

Source DF SS MS 5y P
Regression 3 121.370 40.457 125.08 0.000
Residual Error 20 6.469 0.323

Total 3 g gl BSIC
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X 1 2.130

Uil 7 usasnaansmsilnzimsnanasaumsnsdllifinansznuin

1n5U7 7 n153aeilaaldlusunsy Minitab

Version 14 wuilaan R=94.9% uazen R, =94.2%

= J L4 = A( v o d’d '
%ﬂﬂuﬂ?ﬁuﬂi%ﬂﬂﬁﬂﬂﬁﬂﬂﬂulﬂ%ﬂﬂ?ﬂﬂﬁP—Vdue

284 Regression #A1L111AU 0.000< A (f1vua A

=0.05) (SIINFINIT0FINFTNNTON008 LS el
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3.2 NNMS0RNDYNTUNNNINTENUIIN
é’Qﬁu GT’JLLUU E (Y) = B0+ B1 X1+ B2 X2+ B3 X3+ B4X'\ X2+ B5 X1 X3+ BSXZ X3

Y=7.02-221X1-510X2-0.986 X3 +1.41 X1 X2+ 0.585 X1 X3 +0.195 X2 X3

Regression Analysis: Time versus X1, X2, X3, X1*X2, X1*X3, X2*X3
The regression equation is
Time = 7.02 - 2.21 X1 - 5.10 X2 - 0.986 X3 + 1.41 X1*X2 +
0.585 X1*X3
+ 0.195 X2*X3
Predictor Coef SECoef T P
Constant 7.0213 0.2229 31.50 0.000
X1 -2.2092 0.2918 -7.57 0.000
X2 -5.0958 0.2918 -17.46 0.000
X3 -0.9858 0.2918 -3.38 0.004
X1*X2 1.4150 0.3370 4.20 0.001
X1*X3 0.5850 0.3370 1.74 0.101
X2*X3 0.1950 0.3370 0.58 0.570
S = 0.412694 R-Sg = 97.7% R-Sg(adj) = 96.9%
Analysis of Variance
Source DF SS MS o P
Regression 6 124.944 20.824 122.27 0.000
Residual Error 17 2.895 0.170
Total 23 127.839
Source DFSeqg SS
X1 1 8.773
X2 1 110.468
X3 1 2.130
X1*X2 1 3.003
X1*X3 1 0.513
X2*X3 ik 0.057

3‘1]"7! 8 LEMNEAANENITIATILVMIDADBEFNMSASAUNN KN IENUTIY

Touaansiiumse ANOVA uasnadauA1 #9310 A1 P-Value 284 Regression § A 1111110 U

duszdns Brs Minguin 8 wuhlde R°=97.7%  0.000<0 (fvuad =0.05) 151398 1815085719

o W

=< 4 L a A( vV Ul o v
wazA R’,=96.9% Juiludrdudszdndnis  aumsanossldadiiidhany

godula
4. MIBUTUNANINADDY ). i)
U 7 azldszavassmnniieasivili X2 =0
ngrndianaNInigadsidanldiamemuanmsne X3=0

LUUIUNA AN (climb) Uarhvdaifiuuazszazns
toun 2 Jadwas aaiuazla

WHUA X1=0,X2=0,X3=0 Tusumsnnnasnsaifidinansznusn
Y=702-221X1-510X2-0.9806 X3+ 1.41 X1 X2+ 0.585 X1 X3 +0.195 X2 X3
Y =7.02-2.21(0) - 5.10 (0) - 0.986 (0) + 1.41 (0*0) + 0.585 (0*0) + 0.195 (0*0)

Y = 7.02 $2las
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