BBEYF AR B1E F4M pp40—48 1997 11

®

X

ISMell )3t PE s (SUH3-SUHS5) <]
i 22l Z Faptiillell ek A+

©

——

A

7

o]

[}

_d /‘_‘!**

High Temperature Creep Life Prediction of Friction Welded
Joints by Initial Strain Method and the AE Evaluation
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Abstract

There are many research results as

individual uni-axial tension creep test of

heat-resisting materials. However, there are very few about the study on the high
temperature creep test for the Initial Strain Method, and especially any study on it about
the friction welded joints of SUH3 to SUH35.
One of the important concerns is a reliable method of evaluating static creep properties.
No reliable method seems available at present to evaluate or predict static creep properties. So,
the reliable method to evaluate and predict them by the ISM and AE techniques was made.
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Table 1 Chemical composition of materials(wt. %)

Materials| C | Si {(Mn| P S | Ni| Cr | Mo
SUH3 (0.42]2.00]0.23(0.026(0.010/0.25]|10.34|0.75
SUH35 |057]0.13]9.26|0.036{0.007|3.38 {40.3410.15

Table 2 Mechanical properties of materials

Tensile Yield Elongation Reduction
Materials strength | strength g of area
0.(MPa)} 0,(MPa)| &(%) | ¥(%)
SUH3 741 512 23 48
SUH35 1020 660 12 11
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(a) Workpieces for friction welding

weld interface
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(c) Specimen for creep test

Fig. 1 Shape and dimension of test specimens
(mm)
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Fg. 2 o vs. t; for friction welding of SUH3 to SUH35
Welding cond. : n=2000rpm, P1=160MPa,
P»=230MPa, t1=3~12sec,
t2=3sec

Table 3 Optimum friction welding condition for
SUH3~SUH35(p16)

ERVJ Rotating | Heating | Forging | Heating |Forging| Remarks
Nachi N1 speed | pressure | pressure | timelOyZ) | time
BN | atrpm) [PuMPa) | PAMPa) | tisee) | elsee)
st | | .
CSUNS 2000 160 230 o~ T 3
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Fig. 3 Creep curve of SUH3-SUH35 weld at 500C
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Fig. 4 Creep curve of SUH3-SUH35 weld at 600C

Table 4 Data by creep test of
SUH3-SUH35 weld under uni-axial tension

SUH3  and

Temp. | Stress Imng] Steady state Rup. Total creep
strain| creep rate | time rate
T o : Tr :
£ . ET .
© |ovpay| 8 | eeoki0 | an | esS0
380 | 1230 130 145 350
50 a0 | 0480 0.20 7 052
(base)
330 (0345  0.0%6 300 042
380 | 1.250 130 145 350
500 | 360 | 073 1.40 1441 3.40
(weld)| 350 |0.480 0.20 7 052
330 10345 0086 300 0.42
200 | 0314 5.32 285 19.8
60 770 o212 182 97 700
(base)
150 |01451 0601 |23.83 329
200 ]0314 5.32 285 198
60 | 170 | 0212 182 97 7.00
(weld) | 150 |0.145 0601  |2383 329
134 10110 0275 532 158
100 | 0489 246 0867, 096,
0 g o206 417 3 192
(base)
60 |0180| 0842 0 237
100 | 0489 246 0867| 096
700 | 80 1029 417 45 19.2
(weld)| 60 | 0.180 0.842 ) 237
5 10135 0228 572|090
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Fig. 5 Creep curve of SUH3-SUH35 weld at 700C

500T : log ¢ =2.57+0.10log &, (R*=0.97) (3)
600C : log 0 =2.49+0.37log &, (R*=1.00) 4
700°C : log 6 =2.16+0.51log &, (R*=0.99) (5)
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Fig. 6 Relationship of creep stress versus initial
strain of SUH3-SUH35 weld

iz

>

35 X7IHE(H
2y

A

—

JEX 12 32|z Y2 o

0

o

A
Oz

Fig. 7ol 271¥M8§ (¢, %)7 28X 3
A7} (Tr, hn)ae] ki 2 J A4 AFAHQ 2}
AGL BoFa o} &, 259 Frlo wet &
sl gol Zoislx, 49 1/20149 L4
Aol g aAdHYe] AXA o] 2rHYHEo]
438 F71sA 2& & 5 sl

2 AYAE Az AN, (8), (9% 2t

500°C : logTr= 056-4.38log &, (R=1.00) (7
600C : logTr=-091-2.75log &, (R°=0.99) (8)
700C : logTr=-1.06-3.24log &, (R?=1.00) (9

AUD), 8), 9ellA =7THYHE( g)2 2B E 3
DAHTNH A 4Bl EAFEE & &

3, 2 U 10T o] vhehd F gle
o o] Al(2)¢} =zl
Tr = Ael (10)

3714, A, BE A5 X9 o))

1000

100

v

= o
£ oo
=
¢
0k
£ 50070 NN \\
@ ) AN
e N
2 mge0°c “
3
4 1 \\\

02 04 06

Initial strain, z.n(%)

Fig. 7 Relationship of rupture time versus initial
strain of SUH3-SUH35 weld
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