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ABSTRACT

The dry sliding wear behavior of graphite that is used as the sealing material to cut off hot gas
was evaluated as a function of applied load, sliding speed and temperature. The reciprocating wear
tests were carried out at room temperature and elevated temperatures. An attempt has been made to
develop a mathematical model by response surface methodology and an analysis of variance technique
was applied to confirm the validity of the developed model. Also, the wear mechanism was compared

through the observation of the worn surface by SEM analysis.
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Fig. 1 The gas control valve system.
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Fig. 2 Schematic diagram of test and process of wear
test.
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Fig. 3 Reciprocating friction wear tester, RFW-160
(Neoplus co. Ltd., Korea).
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Table 1. Mechanical properties of HK-6[4].

Flexural

Table 3. Important factors and their levels for
reciprocating wear tests.

Density strenoth Grain size Shore Levels
(8/ cm3) (MPi) (um) hardness Factor Notation Unit 1 0 1
1.86 85 3 68 Temp. T T 25 255 485
Applied
Table 2. Mechanical properties of W-25Re[5]. load P N S0 125200
Density enstie Poission car Shore speed N Hz 1 55 10
(g/cm) strength ratio odulus hardness P
8 (MPa) (MPa)
19.7 1370 0.29 159 43 tH11]. 714 X= 23 Y 98-S vA = W

2. A o1 A

21 2] 2 AlE
B =59 mr A5 5L Tokai carbon
Co. Ltd.ollA A3}
W outE FAEAN TES aA
AFREFATE W-25ReE B2EIS
¥ e g7 5o st 12 FxE
| o] &= St} Table 13 2& 249 4
gk 71AA 545 JEPAT9,10]. Fig. 2= Al
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Table 4. Matrix of experiments with the specific wear
rate results for the central composite design.

Specific Wear

Expt Noo. T P V rate
(x10* mm®/Nm)

1 0 -1 5.68

2 -1 0 0.41

3 0 o0 0 6.31

4 1 -1 6.87

5 -1 0 -1 1.06

6 1 0 1.53

7 0 1 3.68

8 1001 0 0.73

9 -1 0 -1 1.16

10 1 1 1.62

11 1 1 1.46

12 1 0 1.79

13 0 o0 0 6.42

14 1 0 - 411

15 0 0 0 6.21
714, W (mm’/Nm)& HIPFE&0]3, Am (g)
e vhE £8%, A (9E A A7, v (m/s)
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Fig. 4 The correlation graph between experimental
and predicted data.
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Table 5. Analysis of variance (ANOVA) test resullts.

Factors SeqSS AgSS AgMs F P
T 19.184 19.184 19.184 47.42 0.000
P 14.516 14.516 14.516 35.88 0.000
A% 28.143 28.143 28.143 69.57 0.000
T? 130.728 130.433 130.433 32243 0.000
P2 0.136 0.085 0.085 0.21 0.000
V2 0.986 0.985 0.985 243 0.652
TP 4.307 4.307 4.307 10.65 0.004
TV 1.304 1.304 1.304 3.22 0.088
PV 0.726 0.726 0.726 1.79 0.195
Error 8.091

SegSS: Sequential sums of squares, AgSS: Adjusted sums of squares, AgMs: Adjusted mean square,

F : F-value, P : P-value

SW. = [1.91002 4 0.0519466( 7) — 0.0117437(P)

—0.110387( V) —0.0000794( 7°) ®)
+0.0000191 (P?) —0.00004254( 7P)]

TS ARME HWlEE oo F38HA mdo
) &ted A A7 4= (determination coefficient) R*E
ALt AE®=E Hrbstdnh 2AASF RPE 1
o)A square of sum& Fol I errord
square ofsumE W kol oS Eq. (6)F 2t
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Fig. 5 SEM images of worn surface of graphite
tested at 55 Hz and 125 N.
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