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Abstract
The aim of this research was to compare the worth between PVD-coated carbide

and cermet cutting tools in turning process of AISI/SUS 304 stainless steel. The optimum
turning conditions for the surface roughness between 0.2 and 1.0 micron were statistically
experimented by Central Composite Design (CCD) and regression analysis. The observed factors
are cutting speed, feed rate, and depth of cut. The results showed that the factors affecting
the surface roughness in turning process using PVD-coated carbide cutting tool were feed rate
and feed rate squared, while the factors of using cermet cutting tool were feed rate, feed rate
squared, and depth of cut squared. Furthermore, PVD-coated carbide cutting tool was worth
more than cermet cutting tool because of its longer turning length of 2,686 millimeter and its

lower tooling cost of 19.62%.

Keyword: PVD-coated carbide cutting tool, Cermet cutting tool, Turning, Worth comparison,

Stainless steel.
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V*F 0.0005 0.002 0.876
V*D 0.0041 0.019 0.647
F*D 0.0181 0.086 0.341
R-Sq = 97.95%

e V Ao AuEEn (wasseunil)
F Ais ensnUeu (adlunsdeseou)

D Ao srarantau (Haduns)

164



Veridian E-Journal, Science and Technology Silpakorn University

Volume 4 Number 3 May - June 2017

ISSN 2408 - 1248

@vInemansuaznalulad

U1 4 atull 3 inounguniAu-Tguieu 2560

ci a ¢ ' a & = = s
15199 3(7V) HANTFAATINANULUTUTIUVBIANAMUNYIUNT (LUANANFILYDILUN)

Factors Adj MS % P-

Contribution | value

v 0.0000 0.000 0.992

F 237539 | 94.379 0.000

D 0.0321 0.128 0.230
v 0.0758 0.301 0.070
F 1.0732 4.264 0.000
D’ 0.1335 0.530 0.019
*F 0.0019 0.008 0.769
v 0.0868 0.345 0.054
F* 0.0115 0.046 0.469
R-Sq = 98.01 %

n3AATIEnInsEateAavasdaya 9nFUN 5(n) uay 5(1) wuddiunnAsesteyainig

AszANELULUNG wazdaududasyeanu

Residual Plots for Ra

Normal Probabdlity Plot

Versus Fits

e Vakoe

Versus Order

JUT 5(n) nsmldumndsresinAuvieuin (ialiandsmsludindeuiianuy PVD)

165



a s a
Anvninenmansuasmalulad

UM 4 adun 3 Wwou NounAN-TquIey 2560

Veridian E-Journal, Science and Technology Silpakorn University

Volume 4 Number 3 May - June 2017 ISSN 2408 - 1248

Nosmal Probability Plot

N\

Histogram

224 012 «

Rarsehid

Residual Plots for Ra

Iih.

| .
Lo—85—a." L -
G 83 .
v
=

s Vi

Versus Order

2| ' .
[e\ 2 .
itV ¥e I8, o O V3 A
. .‘ . e .
L 2 . .
.
sl 4
1

C s » s
Olwervation Order

JUT 5(2) naldunnAveAIAueIuis (dedandayesium)

A153ATIZINTAN0NDY

a [ ¥ aa U o o = |3 A a
NNIATIZINTONDBLAE75N1T CCD VmanIsnassiuLllniinndsmsiuniandeuRuiuy

PVD warininndawasun laaunisi 2 wag 3 a1uaisu

Ra = 0.239 -1.69*F +89.6*F (R-Sq = 97.54%)

Tagdn

Ra = 1.158 -17.72*F +153.0°F" (R-Sq = 96.85%)
120« V<200;009 <F<020;05<D<15

1aadn

ANTIVANNZANVDIAIAINNYTUR?

AUNSN 2

100 £V <220;0.06 <F<020;02<D<0.6

AUNNSN 3

31NN1TIATIER Optimization plot WudAMaNgauivinliAIANUneURIAgalun1g

nAamediniinndanslusaaauiawuu PVD Ao auisidn 199 wasaoundl snsitau 0.06 Daduwuns

foseu wavszuzandou 0.60 Nadluns aglirmAnuneuinegi 0.3986 lumsou dqulunisndaseisin

Tasiun A AMULSIAR 156 WwasHau? 8mns1Uau 0.09 Tadlunsnasou kas seazantau 1.00

fiafuns agldrnnune1uiiaegi 0.7439 luaseu

166



Veridian E-Journal, Science and Technology Silpakorn University ganingrmansiazmalulad

Volume 4 Number 3 May - June 2017 ISSN 2408 - 1248 Uit 4 atuil 3 WeunquanAu-Tiguisy 2560

ASINLEAIANNFUNUSVRIUIY LATHANTZNUVBIUAENAN
91ngUN 6(n), 6(1), 7(n), waz7(v) Wunisuansliiiiuin dnsrdouanasaziinliladianu
PYIURIANAINIY

Surface Plot of Ra vs Feed, Speed

Hod Vakes
Cepth 02

150
Speed

200 0cs
U7 6(n) nsmiinuinresnameuiy (Hinfiandsasludindieuiiauuy PVD)

Surface Plot of Ra vs Feed, Speed

Hod Vakes
Depty &

@30

" Feed
50 016

33 m

Soved a0

a-l' & a a < A =2 ;‘
UM 6() NTIUNUAIVBIANUNYTURNT (LHIANANAILLDILUY)

Main Effects Plot for Ra
Deta Means
Ywwel (-
.
.
el ey ——— -
-
£ v L
1 L (e o0 13 e L) 11 ol X
Degth
14
]
e g
.
4
ox o LR /) "Nl s

U7 7(n) nsmuansznuvesiadendndeninumeuin (dedendsnisludindauiiauuy PVD)

167



aninermansuazinalulad Veridian E-Journal, Science and Technology Silpakorn University
Uil 4 avuil 3 1oy wounAu-Siquieu 2560 Volume 4 Number 3 May - June 2017 ISSN 2408 - 1248

Main Effects Plot for Ra

Oata Means

Mean
4
>

U7 7(2) nakansevvresdadendnsennuvenuity (fafiandusesiun)

N15EUSUNANISNAADY
1NANSIN 4N) WAz 4(Q) WANINANISNAABUANUBLUGIVDIEUN15aNABY HUAINLAANN

aunisonney lneaAanainilaian %diusnegsening -2.46 3 2.46 dwmsunandaiieidaiinnds

asludiadouRianuy PVD dunisndwiedalinnduensiun %aiusnsegsening -3.15 84 3.15

d' ) & = = s A a
$19799 4(N) NANITNAFBUAMULUULIIBIAUNITNANDEY (LmﬂuﬂﬂaﬂﬂqﬂUﬂLﬂaaUN’JLLUU PVD)

Uady ANAUNYTURNT
ass | Anuidadn ans1Uou Seezan Adw | % dau
i (Lun36iD (Hadunseo Uou 2:2;:1 ANTNAADI #19 A9
u1l) u1i) (Radwuns)
1 0.06 0.460 0.455 0.005 1.08
2 0.09 0.812 0.798 0.014 1.78
3 0.12 1.326 1.317 0.009 0.69
199 0.60
4 0.15 2.001 1.979 0.023 1.13
5 0.18 2.838 2.862 -0.024 -0.84
6 0.20 3.485 3.522 -0.037 -1.06
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3 0.15 1.943 1.935 0.008 0.39
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5 0.21 4.184 4.108 0.076 1.81
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