o ssuIAna
117619798 W( nsJinw

a = a = ap ¢ = 3
Wﬂﬂﬂiiﬂﬂqiﬁﬂﬂia%a\‘m?LﬂaanaﬂJU’N'l‘Vl wiiaululnsa
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Abstract

This project aims to study the wear behavior of the titanium nitride thin (TiN) film
coatings under the circumstance of the dry condition wear test. This work applies the wear
test following ASTM G133-05 in the reciprocating wear resistance and the layer is a flat-on-flat
type using the pin with a 10 millimeters diameter to press. At the end of the pin is attached
with the wear flat made of silicon carbide abrasive paper Grit 1000. The speeds in this project

are 200 and 300 rpm and the loads are 5 and 10 N. This study uses a central composite
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design and a response surface methodology to find the optimization. The result shows that

the main effect from the two factors (the speed and the load) indicates the statistically

significant effects on the weight loss and the interaction between these two factors effects on

the weight loss by statistically significant at the .05 level. The response surface methodology

with the desirability function gives the optimization at 282.07 rpm with 8.32 N and the weight

loss is 0.0144 grams.

The study of the microstructural analysis suggested that the wear

behavior of a coating material has an adhesive wear mechanism.

Keywords : Titanium coating, Reciprocating wear resistance, Central composite design,

Response surface methodology
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Level
Factor
Star Low Center High Star
Coding -1.414 -1 0 +1 +1.414
Speed 180 200 250 300 320
Load q 5 7.5 10 11
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Factor
No. Run Weight loss (g)
Speed (rpm) Load (N)
1 7 50 4 0.0078
2 10 250 7.5 0.0080
3 9 250 7.5 0.0087
4 3 200 10 0.0151
5 13 250 7.5 0.0099
6 2 300 5 0.0087
7 4 300 10 0.0255
8 12 250 7.5 0.0090
9 1 200 5 0.0064
10 5 180 7.5 0.0078
11 8 250 11 0.0200
12 11 250 7.5 0.0092
13 6 320 7.5 0.0180
Normal Plot of Residuals Residuals vs. Run
N o
? 90 o g 1.50 —
3 80 - o ox
g 70 - O g
o o N
é-c: 50 EPE % 0.00 o=
ER & / v %
2 10 - =] E

T I I I
-0.14 0.90

Internally Studentized Residuals

1.93

Run Number

JUN 3 MInageuALiisaYIFULUUNETRYEUK NN SIRaesd N Ivng LU

Vol.12 No.1 January - June 2018

75 44



oo sSEuIna
17819798 W( nsJinw

ﬂ. a '3 1 901 % r-NI
AN5199 3 NNFIATIZRAULUSUTIUVBIA U TN Avne LU

Source Sum of Squares df Mean Square F-value p-value
Model 4.059 x 10" 5 8.118 x 10~ 50.04 < 0.0001
A-speed 9.197 x 10~ 1 9.197 x 10~ 56.69 0.0001
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AB 1.660 x 10~ 1 1.660 x 10~ 10.11 0.0155
A 3071 x 10” 1 3071x 10" 18.93 0.0033
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Residual 1136 x 10° 7 1.622 x 10°
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