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ABSTRACT: In this pdper, the real-time prediction of high temperature creep life was carried out for the
friction welded joints of dissimilar heat resisting steels (Cul Cr0.5Zr-STS316L). 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 300, 400 and 500T,
and the relationship between these two methods was investigated. A real-time creep life (t, hr) prediction

equation by initial strain ( &y, %) under any creep stress ( 6, MPa) at any high temperature (T, K) was

developed.
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Table 2 Mechanical properties of base materials

Tensile Yield
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Prop. strength Elongation Reduction Hardness
strength of area
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CulCr052Zr 430 240 24.1 35 160
STS316L 675 34 49.0 73 230
Cu1Cr0.5Zr Alloy STS316L
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(b) High temperature tensile and creep test specimen
Fig. 1 Shape and dimension of test specimens
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Fig. 2 Relationship of tensile strength vs. temperature for
CulCr0.57Zr, STS316L and welded joint (CulCrO5Zr-STS316L)
at 20C, 3007C, 400T, 500C and 600C

3.2 3|z 54

AP 2:=(300, 400, 500T)3tol A &HE HINAL o
HAEH o2 F¢ CulCr05Zr-STS316L mr&&- Ao Ag
F4& Fig. 39 dEH ez Jehlidvh. 2@IA &
IR0l AR AL UYL AL LYo FFE F7}
¢+ 03, FHZ WYPAFT L NERA, &, &,
ol me MEte 2e ¢ 5 A 2z 5y
gl A o] Frhgel whet 2V|ANEL BR F
= 2 5 UAh

Table 32 300C, 400C, 500Tol A Ze X AJgL AA
& A HoleE FHdte] §3(o, MPa), 27|98 &
(e, %), BAIZY t(h)E “epdTh

—259—



& W0
o atfc
S00°C, 30MPe, (=490 o 5fc
5 0459%, =16.8%
%5+
&
@
£ 1ot
g 400°C, 60MPa, (=517
§- £ =00, &7.6%
S St
20C, 100MPe, {=21.47
5 “0.205%, =3%
1] 1 i i 1
0 10 20 30 40 50
Time, ¢ (h)

Fig. 3 Typical creep curves for friction welded joint
(CulCr0.5Zr-STS316L) at 300, 400 and 500°C under various

creep stress

Table 3 Data of creep test of friction welded joint
CulCr0.5Zr-STS316L under uni-axial tension

Materials CulCr05Zr-STS316L o/
t
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Temperature| Stress | Initial strain u.pture %100 Fracture
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20 0.281 18.1 83 "
15 0.184 40.1 6.3 u
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Fig. 4 Creep stress vs. creep life (rupture time) for friction
welded joints (CulCr0.5Zr-STS316L) at 300, 400 and 500TC
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Fig. 5 Creep stress vs. initial strain for friction welded
joint (CulCr0.5Zr-STS316L) at 300, 400 and 500T
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Fig. 6 Relationship of rupture time vs. initial strain for
friction welded joint (CulCr0.5Zr-STS316L) at 300, 400
and 500T
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Fig. 7 Comparison of creep design curves for friction welded
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