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Effect of tensile rate on the high-temperature tensile properties of

GHA41609 alloys
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Abstract: In order to accurately obtain the high-temperature tensile properties of GH4169 alloy,
the effects of different sizes of tensile rates and different tensile rate parameter configurations
before and after yield were studied on their high-temperature tensile properties. The results show
that when the tensile rate increases, the yield strength and tensile strength of the material increase.
When the tensile rate after yield is significantly bigger than before yielding, the high-temperature
tensile curve of the material appears as described in the GB/T 228.1 that “stress-strain behavior
when the strain rate increases suddenly”, and a runout step is formed on the stress-strain curve,
and the tensile strength value at this time is a non-true value, which affects the accuracy of the
results. When a uniform tensile rate is applied before and after yielding, there is no such
phenomenon, and accurate strength values can be obtained.
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Tablel High temperature tensile test parameters of GH4169 alloy

WS IR B iE A/ (mm/min) JE R R R/ Cmm/min)

1 0.126 0.126
2 0.45 0.45
3 0.126 2.52
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Fig.1 Stress-strain curves of high temperature tensile tests at different tensile test rate: High
temperature tensile curve of sample 1; (b) High temperature tensile curve of sample 2
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Table2 High temperature tensile test results of GH4169 alloy

WEE 5 FAE# R/ (mm/min) Ji AR Rpo.2/MPa Pihi st Rm IMPa

1 0.126 456 458

2 0.45 551 552
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Fig.2 Stress-strain curves of high temperature tensile tests at different tensile test parameters: (a) High
temperature tensile curve of sample 1; (b) High temperature tensile curve of sample 3
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Table3 GHA4169 alloy high temperature tensile test characteristic parameters

A RIS, Cmm/min) e i P
TR JoE e s R B B JiE Reo.2/MPa Rm/MPa
1 0.126 0.126 456 458
3 0.126 2.52 487 628
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