FguIdgatuanysal

1As9nNIS
= ei = a a a o [
ANSANWIENIIZNUIZEUVDINSLARDUR INAUAUNATS LUA

A28N32UUNTaUALND S
A study the Optimization of Molybdenum Carbide Coating
by Sputtering

lng
HY28AaR319158 Ta3e ualang
w1y Yseuaun Asdnena

INTIUYASIMNT  AZIANTIUAENT
UM INYIFUNALULAETIBUIAANTINN

QUUSEUIULHULY &



~ I A R Ax o w v A a A Aaov 4 4 A

annzimunzauiudamilinianudiagasnuado i TauaTumS lua (MoC) #

=) = 9 a J A a [ ] a 4

tauam aeldninmsaruguinnimesnunio v Tasmslsulgeiuszuumsinsgd

ANUYNABINGINUBNTNAVDINTZUIUNITIAADUAI MoC aa835msatlanesilaonis

: a s & a J a 1

PONUUVNITNAADY FINITINADINI 3 WI51A0S 1UNTZUIUNITIAABURD MoC Tdun
9 (3 1% J 1 2] 4 [ aa o

nzua Wi, 1590 Y 1azeRIIAIUTTHINMFBITNOUNUNIFOLIEAAY V211N

) 4 { U 1< [ o A Aa

MNSANY AN AN 1IZAMLIZANYDIAIANNITIGIFA NIIHAINITAUTUNITNAADIF

ana 1 a 2'_, a Aa A 1 1 < Aa v {

ada nu Msnesne 3 mMiiwes Honinadeninuuie unaglauite Ae a1z

A a Y ax A A o 9N ¢ &

MU ANVOINTEVIUMSAABUAI MoC aesmsatiamesana sl laumnaeainiiy
< ' { o { [ 1

udegaga 1dun nszualiin (DC) 71 0.4 A, 596U (Pressure) 1 0.0040 mbar 1Az dATIAIU

Voo s o o an =~
FENINMEDTINOUNUMFDELFNAY (Ar/C,H,) N 0.50

o o v a a a a o o J a
ATy : INITNAQ, Tuamuums”lm (MoQ), nszuIuMsadanesy



Abstract

Optimized condition, an important quality molybdenum nitride (MoC) coating controlled
from coating parameters, was improved by systematically investigating the influence of MoC
sputtering coating using experimental design. Three parameters of MoC coating including DC,
pressure, and Ar/N, were studied and optimized for maximum hardness. After conducting
statistical experiment, it was found that the three coating parameters influenced the hardness. In
conclusion, the optimal operating condition for MoC sputtering coating that produced the
maximum hardness was obtained at DC of 0.4 A, pressure of 0.0040 mbar, and Ar/N, ratio of

0.50.

Keyword : Influence, Molybdenum Carbide (MoC), Sputtering
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Run DC Pressure | Ar/C,H, | Hardness
1 0.35 0.004 0.5 13.3068
2 0.45 0.004 0.5 26.3961
3 0.35 0.010 0.5 22.9943
4 0.45 0.010 0.5 13.1853
5 0.35 0.004 1.5 14.9593
6 0.45 0.004 1.5 19.0255
7 0.35 0.010 1.5 20.6545
8 0.45 0.010 1.5 11.4923
9 0.40 0.007 1.0 28.3840
10 0.40 0.007 1.0 29.4868
11 0.40 0.007 1.0 26.3961
12 0.40 0.007 1.0 28.0258

v
aad v
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NﬁﬁW‘ﬁ%Tﬂfﬂiﬂﬁgu'}ﬁNﬁﬁ}’lﬂiﬂﬁLlﬂﬁMlsﬁﬂﬁﬂ@ﬂﬁgﬂﬂﬂﬁ'llll%’ﬂuu 95% N1

.

JAAa

WSS NUBNTWanan (Main Effect) wu wsiimosnszua i (DC) 1agisIau
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P-Value Y9415 1111910 5374 2 A108n 9191819899949 0L = 0.05 1fUAD 0.001 1AL 0.004
ANEIRY dIUNIT RS EATIEIUTEH Mo noUR UM IRAY (Ar/C,H,) 131
SnEnadeaIn LT (Hardness) Andoy fiszdunnu¥oii 95% 1Ho191na1 P-Value a1
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$ a Jd a aa A @ J < a
M3199 3.4 HANMIUATICHIFIFOANSINVAINNULAG (Hardness) HAAADI

Response Surface Regression: Hardness versus DC, Pressure, Ar/C2H2

Term Coef SE Coef T P
Constant -726.7 81.27 -8.942 0.001
DC 3550.9 401.88 8.836 0.001
Pressure 11678.4 1994.15 5.856 0.004
Ar/C2H2 13.3 12.09 1.103 0.332
DC*DC -4128.6 498.97 -8.274 0.001
DC*Pressure -30105.6 4801.35 -6.270 0.003
DC*Ar/C2H2 -41.9 28.81 -1.454 0.220
Pressure*Ar/C2H2 140.4 480.14 0.293 0.784

Main Effects Plot for Hardness
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Interaction Plot for Hardness
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Surface Plot of Hardness vs Pressure, DC
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