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ABSTRACT: The short-term high temperature creep rupture behavior of Ni-based Alloy718 steel was investigated at the elevated
temperatures range of 550 to 700 U under constant stress conditions. The creep rupture characteristics such as creep stress, ruptur
time, steady state creep rate, and initial strain were evaluated. Creep stress has a quantitative correlation between creep rupture tine
and steady state creep rate. The stress exponents (n, m) of the experimental data at 550, 600, 650 and 700 U were derived as 335,
-24.9, 261, -21.2, 16.8, -12.8 and 10, -8.2, respectively. The stress exponent decreased with increasing creep temperature. The creep lif
prediction was derived by the Larson-Miller parameter (LMP) method and the resultant equation was obtained as follows

T(logt, +20)=-0.00252 ¢#-1.377 +22718.
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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.

Z g 54 53
Table 2 Mechanical properties of Alloy718
Temp. Tensile Yield Flongation Reduction
() strength strength e (%) of azea
o (MPa) oy (MPa) y (%)
R T 1355 1042 24 28
550 1281 1137 284 4
600 1277 1112 30.8 50
630 1171 1054 254 27
700 1045 994 249 2
Table 3 Heat treatment conditions of Alloy718
Heat treatment Temperature x Time Cooling
Solution treatment 1000°C x 2h Water Q.
Aging treatment-1 718 x &h
Aging treatment-2 621C x 8h Air Cooling
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Fig. 1 Shape and dimension of test specimen (unit: mm)
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Fig. 2 Tensile test results for Alloy718
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Fig. 6 Rupture time vs. total strain
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