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Abstract

This study aimed to identify factors in the Soloid Carbide Finishing End Mill (TiAIN) affecting to
the utilization duration of cutting by considering the test machining medium carbon steel (S45C) Factors
affecting the utilization duration of cutting are spindle speed, feed rate and depth of cut. 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, depth of cut and determining three
factors include overlap, cut direction and coolant. The surface roughness variable could define the standard of
milling surface roughness (Ra) <1.6 micrometers which uses constant speed at 1500 rpm. by setting 2 level
include overlap at 2 mm and 4 mm. Moreover, setting climb milling, conventional milling, and coolant by con-
trolling 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 .05. The best outcome can be achieved by
using two millimeters overlap, climb milling and open coolant. The factory cost reduced when selecting an

appropriate factor.

Keywords: Overlap, Cut Direction, Coolant, Surface Roughness, Lifetime of the Cutting Edge

Please cite this article in press as: P. Hongsuwan and B. Panprasitvech, “Factors of machining with milling tool TiAIN coated solid
carbide finishing end mill affecting life time of cutting edge and surface roughness,” The Journal of KMUTNB., vol. 27, no. 2, pp.
303-313, Apr.—Jun. 2017 (in Thai).
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Pure Error 16 2 2 0
Total 23 | 475040
5 =0.320624 R-Sq = 100.00%

e e

R-Sg(ad]) = 100.00%

lagfmnuald P-Value > .05 3z8a850 H, °7i 95%
wazen P—Value <.05 azUf)ia5 H, Uamu H, 7 95%
maaﬂmwanmﬂﬂmammumsﬂﬂ iwseLdu uaz
sezmyton (Mnua a =.05) FEINIIAATEA LGN
fensnILgUNIINg mydleTaimaatdn wazszos
miilou finadearumslinurasianaatsliivdamy

@1 P—Value °uaai’]a%’miam:mﬂaﬁﬂmammu
msfatumsdedatimsatdn Senviiu 0.000 <o
(FAua o = .05) Jexnsadenehlainiladosiy
izwmﬁc?wmmuqumiﬁ'ﬂﬁumu%ﬂ@ﬁmdaLﬁu
finadaangnislinurasiianaatisfidodidny

@1 P—Value °11aaﬂa%’ai’smzijﬁﬂmamuqu
mananuszezmIdan Jduvinny 0.00 < o (Mnua
a = .05) J9xNTaATEALeInTadusaNTEning
an1saruaunisnanuszeznisian ﬁwa@iamq
mylnuvaslanaadedvoddn

309

P o o ¢ a a o o
E‘JJ‘YI 3 ANURUNWDIIINANIWAWANIN 3 1938

@1 P—Value 28413383203z 9n19 el a
dnsatduiuszeznisilon SavaAy 0.000 > o
(Mwua o = .05) J9FNTaAeTzR e niladesw
swimadallatiwsaiuiuszoznisilon Snade
ounsldnuveslanaetsfinodAry

\ornmsfasananuiuiutuasBnswanan
210 3 133y é’dgﬂﬁ 3 WuIdaduanHmen1ILan
AEUI T AN B AN TINFURS RUNBANNIIMNT
\@unanin (Climb) (Type of Cutting 1) ¥inl#any
msknuvesiianaunnimsauiaau (Conventional)
(Type of Cutting 2) adpzuuumyzngaNuian
fianwoensaiudu wingenuimsdasin (Type
of Cooling 2) iliergmislinuaasdanauinnii
miﬂ@m’l (Type of Coollng 1) Jadsszas miﬂau
fanumsdundduin wueanuinfissoeny
flow 2 fiafwas (Overlap 2) lwaymisldnuvas
fanaunninszuzmailan 4 Ta8luas (Overlap 1)

mngﬂﬁ 4 WU BNTWRIINITERINT AU N WU
MILEnAaTwIBAUTz o5 8% inadaangyda
mslfnuvesdatnadafiteidny Sensuzmaan
AABUITHLULI UAANIBUaE T Te 8z 5o wiin Ty
2 fiafiuey azviliangmilinuaasfiataunnndy
é’ﬂwm:muauﬁﬂémmuazszyzmsﬂammué"u6]

Sninarinszninetladodnuoemaauiasunm
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Interaction Plot for tool life(minute)
Data Means

L 10 typecf
cuting
/ — 1
type of cutting L 1sg |- z
R M .
L Overiap
—— 1
e — ]
Overlap il I 150
——"
b
]
type of waling

31U 4 anuFuRusaBNnIWaTn 2 Jady

ﬁugﬂLLUUﬂ’]ﬁzmﬂmmﬁ’auﬁwa@iamuqmﬂ%mu
vaaflannatefiieidy SaEnuuzmMIARTaTwINY
WULHIAMIULALIULUUNTIZUN AN TO UL
Wah azthlangmilfnuvesfianaannnidnsmie
mﬂﬁuﬁ'@%mmuazgﬂLLuumiszmﬂmmi”aul,mu
5uq

andwaitnszniniveszoznadauiugUuny
mIvziganNiauiinadeaignislinusesdiana
agaltpdATY %ﬁ:mmsﬂauﬁzﬁaammﬁugmmu
myszunsanufauuunaii azvhldegmialiam
vasfanaunnitszazmsiewiuzluunisszung
anudouuULEng

3. msmaaamam’;:ﬁmmzamﬁaiﬂﬁmq
M3l auﬁ@ﬁ@ﬁmnﬁq@l@ o/li11/51n 38 Minitab
\8anlTWerTw Response Optimizer wnsAaTeh
Toya TasuilaRarsandsznaudioszoznisilon
fenamugunIng LLazﬁmﬁaLﬁuﬁdgﬂﬁ 5

myllanzinmInanas@ing ndayalunis
nanesnseil daudsdaslilsdudsdaiasudii
Frudsnies (Indicator Variables) ymuiuds 39l
A5msudasdr@antls (Coded Data) auaT199 6
Tagnisadsdndsdaszlniduurunuiilasls
ﬂ’ﬁLLﬂadﬂ"ﬂuEﬂ 0 uaz 1 lapdwiudiulsdas:
Aaeduazdiunriiuiwiusauindgy 1 ds
fiananiugunInadl 2 anwue lEduysdase

=2
SENE

opEmal o

044654 |y

QDQD
=°0)
Tl
=kl
fo

=
— g
g I
S5t

2l

Composi®e
Desirzbility
0.44654

ool lif
Maximum
¥ = 447.0967
d = 0.44654

Ellﬁ 5 nMNLEAINANaUELaIILa TR

M13199 6 a9l aIaN@ LS

X1 X2 X3 Y X1 X2 X3 Y
minute minute

0 0 0 158.74 1 0 0 39.01
0 0 0 158.42 1 0 0 38.26
0 0 0 158.01 1 0 0 39.08
0 0 1 237.82 1 0 1 20.79
0 0 1 238.32 1 0 1 20.41
0 0 1 238.1 1 0 1 20.22
0 1 0 97.88 1 1 0 16.19
0 1 0 97.67 1 1 0 16.72
0 1 0 98.11 1 1 0 16.61
0 1 1 447.29 1 1 1 25.09
0 1 1 447.28 1 1 1 24.65
0 1 1 446.72 1 1 1 24.47

WA sunwlaninde

1

seoznsUond 2 srur ladiwdsdasziies

0 UNWITBAIY (Cimb)
1 UNWIWIANIH (Conventional)

AT lenude

<

?; 1 ~ a s Y a =
UINRBLYUY 2 ANWIUE EL“H@]’JLLII‘EE]Q‘SZLWU{]

0 N 4 YanLNe s
1 Unw 2 UaRLUAT

s ldnuae
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Regression Analysis: Y versus X1, X2, X3

The regression eguation is
¥ = 167 - 210 ¥1 + 32.6 X2 + 105 X3

Predictor Coef SE Coef T P
Constant 166.70 33.87 4.92 0.000

X1l -210.24 33.87 -6.21 0.000

X2 32.63 33.87 0.96 0.347

®3 104.70 33.87 3.09 0.006

S = 82.9680 R-Sg = 71.0% R-Sg(adj) = 66.7%
mnalysis of Variance

Source DF 55 MS F P
Regression 3 337366 112455 1le.34 0.000
Residual Error 20 137674 6864

Total 23 475040

Source DF Seqg 55

¥l 1 265201

X2 1 6386

X3 1 €3779

3UN 6 WadwimleTzRnInanayaNINT
laifiwansznusaw

lagl#lsunsa Minitab 1Renl5#sri5u Response
Optimizer ANIATIZANANINARBIAITNLALLDLAN
aoluit

3.1 sumsaanasnsaluinansznuIn Geiin
MUY E (Y) = BB, X +B,X+B:X

Y =167-210 X1+32.6 X2+105 X3

lenaansidnansns ANOVA waznagauen
Fulszans B’s ﬁag'ﬂﬁ 6

f

1n3Uf 6 hmyaneilaslslsunsy Minitab

Wulaen R?=71.0% uazein Ry = 66.7% 3910w
. o £ e oda

fAFulszansnIdaanlandandl P—value 189

0 wnudarinnastin
1 wnudlasinnaadn

Regression AALyinAY 0.00 < o (wua o = .05)
Fmansassunmsnanasldadalinuian

3.2 JUNNIDANBUNSHATNANTINUIIN Goiin
GRYISTRY)

Regression Analysis: Y versus X1, X2, X3, X1X2, X1X3, X2X3

The regression eguation is
¥ = 128 - 58.9 X1 + 0.2 X2 + 140 X3 - 83.3 X1XZ - 219 X1X3 + 148 X2X3

Predictor Coef SE Coef T P
Constant lz2g.02 19.49 6.57 ooo
X1 -58.86 25.52 -2.31 034
X2 0.24 25.52 0.01 . 993
X3 140.44 25.352 5.50 ooo
X1x2 -83.26 29.47 -2.83 01z
X1X3 -219.49 29.47 -7.45 . 000
K2X3 148.03 29.47 5.02 . 000

cooococoo

s = 36.0802 R-Sq = 95.3% R®-Sg(adj) = 93.7%

Analysis of Variance

Source DF 55 Ms F P
Regression & 452898 75483 57.96 0.000
Residual Error 17 22141 1302

Total 23 475040

Source DF Seg S5
X1 1 265201
x2 1 6386
x3 1 85778
x1x2 1 10388
X1X3 1 72264
X2X3 1 32868

3UN 7 waawimienzinInanasaunINTii

A

UNANITNUIIN

E(Y) =BotBy Xy B, XotBs X5t X X5 1B5 X
XiHPs X, X,
Y =128-58.9 X1+0.2 X2+140 X3-83.3
X1X2-219 X1X3+148 X2X3

lanaawsidua1319 ANOVA uaznagauen
fudssang B’s é’ogﬂﬁ 7

mng‘ﬂﬁ' 7 ¥m ez wuinlaen R2=95.3%
uazein R%,g=93.7% 39sTudn fudsyanimasasula
fida1ne1 P-Value 189 Regression v 0.000<a
(fnua o = .05) IsaansaaneaunInanasle
HENFUIERLLT
MIBRIUNANIINARDY

@hwws’lﬁmas‘ﬁﬁﬂﬁmqmaoﬁ@ﬁ'@mnﬁq@ﬁa
enldfaneaiugunsnauuuuiaay Dah
waoldn uazsrazmstlondt 2 Sadwes doiwerld

X1=0X2=1 X3=1

WNUA1 X1=0,X2 =1, X3 =1 lugunmsnanas
NIMNNNANTZNUTIN
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Y = 128-58.9 X1+0.2 X2+140 X3-83.3 X1X2—
219 X1X3+148 X2X3

Y =128-58.9(0)+0.2 (1)+140(1)-83.3(0%1)-219
(0%1)+148(1*1)

Y=416.2

INANTNN 4 @m’mLLamwamqmﬂ%\ﬂ']umaa
ﬁ@ﬁﬂﬁs:é’umaawwmﬁma’?ﬁﬁﬂmamuqumiﬁ'@
LULWAANIK L naaL s wazszaemsiloui 2
a a A ' Qs a v A >
FaALNGT DArinnu 416.2 w1 Inatfssiunimasad
WalSounaunuaseh 7

A135190 7 Naa'mqﬂ'lﬂﬂﬁmumaaﬁ@ﬁﬂ

Aeng wInae RETIE a8 a1 an
& & 4 & 4 & 4
aILAN 3217 N3 asvn 1l | asen2 | asen 3
nMsna flaw (w11) (w1f) (#11)
(3031.)
NUNAAY e 2 44729 | 447.28 | 446.72
Climb
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=1 Qs s t;/ U a Qs =3 a 6
msansnadsluminadunumeianaduias
a Gnlld A Aa Aa a Aa A
lofaafludnfinafevfazfialninilonazafiion
lulasdfifinadeargnsldinusatanda lanvinis
'ﬂ(ﬂaaumié’@Lﬁ,aui'a@lmﬁnnﬁ’mﬁuauﬂmnmo
(S45C) Nflenanuuds 210 HB ¥msianziaiv
AT IAHAILATIZAFNEIUANANS lauRNI1SHaINLa9
LUUUNG Fagruanerddalnutdudaszdany
(Independent) Ltaz“ﬁagaﬁmmLaﬁm“uadmml,l,ﬂiﬂ‘nu
(Variance Stability)
A o 2 2 ac o X A o
WariIAIAN 93T NNINa TR lasiana
BUIAA IauRTMINAANIINSaRTavIlany
FUIU TIFINADINNNRLILVDIRIINUN AU
lavin 1.6 lulanwas uazfiongnisldnuvasfianafigs
figa Savzrilddunundaiionludiuasdlding
lssnudunmissnuaissladumiliufiaaas laovi
msﬁﬂmﬁmimﬁmugﬁﬁumﬂ%ﬁwdaLﬁuLLazﬂ'w
eaensdouaalian
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Farnlwaunsaasauninanay laesit

Y = 128-58.9X1+0.2X2+140X3-83.3X1X2—
219X1X3+148X2X3

5. na@nysnszne
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