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Abstract : In this paper, the real-time prediction of high temperature creep life was carried out for
the friction welded joints of dissimilar heat resisting steels(SUH3-SUH35). Various life prediction
methods such as LMP(Larson-Miller Parameter) and ISM(initial strain method) were applied : The
creep behaviors of those steels and the welds under static load were examined by ISM combined
with LMP at 500, 600 and 700 T, and the relationship between these two methods was investigated.

A real-time creep life(t, hr) prediction equation by initial strain( €,, %) under any creep stress

(0, MPa) at any high temperature(T, K) was developed as follows

where,
q =10 51412 01047 5375X10 T
$16 < 83089+ 0.180T-9.957% 10 *T*
=10 69910 0.146717.744 %10 *17
#=20 : G

B=-51.442+0.105T-5595x 10 *T*

1
t,-:ﬂ E()ﬁ(J

for SUH3-SUH35 friction weld of #=16mm and #=20mm, respectively.
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Table 1 Chemical composition of materials used(wt.%)

Jomp.
Mils.

SUIH3 042 | 2.00 | 023
SUI3S 057 | 013 | 926

C Si Mn P S Cr Ni Mo

0.026 | 0.010 (1034 | 0.25 | 0.75
0.036 | 0.007 { 4034 | 338 | 0.15

Table 2 Mechanical properties of base materials

Tensile . .
Prop. Yicld . |Reduction
strength Elongation Hardness
strength o of arca
Mils oy & (%) o (Ilv)
8. oy (MPa) (%)
(MPa)
SUII3 941 512 23.4 48.0 411
SULI3B 1082 796 20.8 284 4834
Fig. 1(b)& LI SUH3Z} Megsinizss SUH3-

SUH35( 416, 620, ¢24dmm)e] 5R(500T, 600°C.

700C) FlkAEE)YH creepill)iel KR R X+E
PR a=d
$12:4 $160
/#2006 6240
UL SUMAS
3 5

(a) Friction welding and AE test specimens
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(b) High temperature tensile and creep test specimens
Fig. 1 Shape and dimension of test specimens
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Table 3(a) Results by creep test of SUH3 under

uni-axial tension

. X . . i Steady state | Rupture t Total creep
Femperature| Stress | Initial strain N
creep rate time rale
U a (MPa) € utV0) EL/s) tAhr) & rl/8)
420 1871 RII~10" 4.0 2335 10"
400 1,548 488N 10 ' 7.05 1.09x10°
00 ¥ 1.150 215N 10" 1608 539%10 "
200 - - (150.4) -
200 - - (1032.8) -
250 1.283 202~10 " 0.32 472x10
200 0.666 254~ 10" 1.72 B82x10"
00 120 0.160 203%10" 75.0 44310
% - - (262.8) -
65 - (1001.4) -
100 0.561 390x10° 1167 136%10 "
30 0.285 786%10 " 5.167 367x10°
700 60 0.175 1765107 2128 10810
3 - - (176.9) -
20 - - (597.4)
( ) from Reference (15)

Table 3(b) Results by creep test of SUH3-SUH

35 weld( ¢ 16) under uni-axial tension

. R - X Steady Rupture | Total creep
Temperature | Stress | Initial strain | state creep .
time rate
L rale

(A a (NP € (%) é(”-/_\.) tthr) 8.'|~(“"/s>
330 1.250 1.30% 10" 1.45 350 =10
350 0.480 0.20x10 ' 7 520>10 "

300 330 0.345 056> 10" 300 42010 "
300 - - (550) -
250 - - (1568.7) -
200 0.314 532x10 ' 2.85 1.98% 10"
170 0.212 18210 ' 5.7 7.00%10 "

600 150 0.145 6.01<10" 2383 3.20%10 "
100 - - (226.4) -
70 - - (1126.3) -
100 0.480 246107 | 0867 | 966=10"
80 0.206 417x10 " 45 192~10"

700 60 0.180 842x10" 22 23710 '
35 - - (164.4) -
15 - - (700)

( )} from Reference (15)
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Fig. 4 Master creep curve of SUH3(¢16) and
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