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High Temperature Creep Rupture Characteristics of Ni-Based
Alloy718 Jointed by Friction Welding
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ABSTRACT: The short-term high temperature creep rupture behavior of Ni-based Alloy718 steels jointed by friction welding
wasinvestigated at the elevated temperatures of 550 to 700 T under constant stress conditions. The creep rupture characteristics
such as creep stress, rupture time, steady state creep rate, and initial strain were evaluated. Creep stress has a quantitativ
correlation between creep rupture time and steady state creep rate. The stress expomnents (n, m) of the experimental data
550, 600, 650 and 700 T were derived as 26.1, -22.4, 22.5, -18.5, 17.4, -14.3 and 6.9, -8.1, respectively. The stress exponernts
decreased with increasing creep temperature. The creep life prediction was derived by the Larson-Miller parameter (LMP)

method and the vesult equation obtained is as follows:
compared with those of the base metal for Alloy718.
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Finally, the results were
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Table 1 Chemical compositions of Alloy718 (wt. %)

Al Si Mn Cr Ti Fe Mo Ni
0.62 0.1 006 192 11 17.7 28 Bal.

Table 2 Mechanical properties of Alloy718

Tem Tensile Yield Floneation Reduction
(oc)p © strength strength . g((y) of area
o (MPa) oy (MPa) SR w (%)
R T 1355 1042 24 28
550 1281 1137 284 44
600 1277 1112 30.8 50
650 1171 1054 254 27
700 1045 994 249 2
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Table 3 Heat treatment conditions of friction welded Alloy718

Heat treatment Temperature x Time Cooling
Solution treatment 1000°C x 2h Water Q.
Aging treatment-1 718C x &h
Aging treatment-2 621C x 8h Air Cooling




60

15
T o(MPa)  4,(%)
R —A— 1250 13.111
i —o— 1150  4.037
S —o— 1050  2.222
S
s R
= S
-
£ |
2
g 5
5 o
_o-n-o-0-0-0-
gDD-DD/DDD-D-DDDD/D-DD o-0-0
0 . ) ) ‘
0 50 100 150 200 250
Time, # (hr)
(a) 550°C
15
o(MPa)  £(%)
FA— 1150 4.815
o— 1050  3.667
S Fo— 900  1.852
I 10f
%
s
‘g
£
2
g sp
5 ko
E
poo8
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0 ; ‘ ‘
0 50 100 150 200
Time, # (hr)
(b) 600°C
15
o (MPa)  £(%)
A— 980 4370 ]
o— 850  4.741
o Fo— 700 12.074
g o1
a
w
£ D/
: /
G y
?f 5 o r
SR W) P
Q kg r
¥ P
k N
g DDDDDDDDDDDDDDDDDD
0 oooooooo T ’ ‘
0 50 100 150 200
Time, # (hr)
() 650°TC
15
o (MPa)  £(%)
—A— 700 8.963
—o— 550  7.778
9 lo— 450  5.926
g o
e N
£ (e}
2
!
sl S
2 (o]
= ¢ DID
o g y
i S DD.D'DD
A DDDDDDDD
OH DDDDDDD?DDDD ‘ ‘
0 50 100 150 200

Fig. 1 Creep curves of Alloy718 steels jointed by friction welding
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Fig. 11 Macrostructure of creep rupture specimen

Fig. 12 Microstructure of creep rupture specimen (SEM)
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