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Tensile Properties and Creep Rupture Characteristics of Cu-1Cr-0.5Zr/
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Abstract : In this paper, the elevated temperature tensile properties and short—time creep
rupture characteristics were investigated for the friction welded joints of dissimilar materials,
Cu—1%Cr—0.5%Zr and 5TS316L. The joining tests on Cu—1%Cr—0.5%Zr/5TS5316L by
friction welding were performed, and optimum joining conditions of the friction welded joints
were determined. The characteristics of the elevated temperature tensile strength, hardness,
fractographs were examined, and the creep rupture characteristics for the optimum welded
joints were investigated under uniaxal static load at 300, 400 and 5007T.
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Table 1 Chemical composition of materials used
(wt. %)

Comp.
Mils.

CullrlBir| - = - |ooe| - = | 082] - | Fem |0d5| 0.011

C 3| Mo| F 3 it | Mo | Cu | Zr| Pb

STS316L | 0019 | 049 (146 1 0023 ) 0020 ) 1213 |62 Q212010 - -

Table 2 Mechanical properties of base mat—

erials
Prop. Tenzle Yield Blongation Reduction Hardness
strength strength (%) of area ()
Mtls. aMPa) | g P | ° U(%)
CulCrisZr 430 240 24,1 3 160
STS3LEL BT5 344 49.0 73 230
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(b) Tensile and creep test specimen at
elevated temperature

Fig. 1 Shape and dimension of test specimens
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Table 3 Friction welding conditions for Cul—
Cr0.5Zr/STS316L joints

Tenszile strengU}(MF‘a)

PiMPa) 20 30 40 50 60 70 80 90
P(MPa) 30 40 60 80 100 120 140 160

Fig. 2 Relationship between tensile strength
and  temperature  for  CulCr0.57r.
ST3316L and welded joint at 207,

Table 4 Results of tensile tests 300T, 4007, 500T and 600TC

Specimen (A, Po) Tensile Strength (MPa)

A(20, 30) 350 Erp e /f
B(30, 40) 330 b

C(40, 60) 352 s \/”\_/\f\
D(50, 80) 375 e § | Vs

E(60, 100 400 o PPN &i SO P
R(70, 120) 498

G(80. 140) 168 Fig. 3 Hardness change of FW joints
H(90, 160) 420
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Fig. 5 Typical creep curves for the welded joint

Table 5 Test conditions and the results

Materials CulCrn.52r/STS316L da
14
Temperatur Stress | Initial stram Ruptur 100 | Fracture
€ ( & time position
ME
o |° N ol IS s | ()
Cu alloy
140 0.587 1.3 40 HAT
300 120 0,285 8.2 34.5 #
(@:=3500 [0 0.208 214 | 28.6 »
an 0,155 72.2 25.7 o
Cu alloy
a0 0. 468 1.7 28.7 HAZ
400 &0 0,324 5.1 20 ”
(=300
a0 0.245 16.5 16.7 #
40 0.174 47.8 15.3 #
Cu alloy
40 0.803 1.8 16.7 HAZ
00 a0 0.545 4.9 125 #
{=240)
20 0,281 18.1 8.3 #
15 0.184 4an.1 4.5 #

(a) 300T, ¢=100MPa, (d/6=28.6%)

e=3%, £=21.4h, 2=0205%

(b) 4007, oc=60MFa, (d/a=20%)

£=T7.6%, £=5.1h, &=0.324%

(c) 500T, o=30MPa, (d=12.5%)
&~16.8%, £,—=4.9h, &=0.545%
Fiz. 6 Typical creep fracture properties
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