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Study on the Tensile Properties of GH4169 Alloy Sheet at High Temperature

WANG Mengzhen', LIN Jian', HU Xiao?, WANG Dagang”, WEI Qiang’

(1. Faculty of Materials and Manufacturing, Beijing University of Technology, Beijing 100124, China; 2. Capital Aerospace
Machinery Corporation Limited, Beijing 100076, China; 3. Beijing Aerospace Systems Engineering Institute, Beijing 100076,
China)

Abstract: GH4169 nickel-based alloy material with a plate thickness of 5 mm was subjected to high-temperature tensile
experiments at seven test temperatures (450~1 050 C) and strain rates of 0.01 and 0.001 s’, respectively, using
high-temperature tensile equipment in a furnace. The elongation, yield strength and tensile strength of the material at
different temperatures were obtained, and the high-temperature tensile deformation behavior was analysed, which provided
data support for the preparation of high-temperature tensile forming and service performance evaluation of the alloy sheet.
The results show that when the strain rate is 0.001 s* and the temperature is higher than 850 “C, the elongation of the
GH4169 nickel-based alloy plate continues to increase with increasing temperature and reaches up to 112% at 1 050 C.
The tensile strength decreases to 66 MPa with increasing temperature, which is only 7.1% at room temperature. When the
strain rate is 0.01 s”, the elongation and tensile strength changes of the GH4169 nickel-based alloy sheet have similar
trends. When the temperature is lower than 800 C, the elongation and tensile strength do not change much with
temperature, and a high strength is maintained. However, when the temperature increases to 850 ‘C, the material has an
obvious softening phenomenon, the strain hardening index n value decreases with increasing temperature, and the plastic
deformation increases significantly.
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Tab.1 Chemical composition of GH4169
(mass fraction/%)

Element Ni Cr Nb+Ta Mo Ti Al Fe
GH4169  54.10 1939  5.50 305 1.02 053 Bal

1 GH4169 & 4 4 AH IR Y JURE 7 20
Fig.1 Sampling method for metallographic samples of GH4169
alloys
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Fig.2 Microstructure of the GH4169 alloy metallographic sample: (a) rolling direction, (b) transverse direction
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Fig.3 Dimensions of tensile specimens: (a) high temperature,
(b) room temperature
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Fig.4 Stress-strain curve of tensile test at room temperature
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Tab.2 Mechanical properties of the GH4169 nickel-based
alloy at room temperature

) Elastic modulus Yield strength Tensile strength Elongation
Materials
/GPa /MPa /MPa /%

GH4169 172.2 444.5 935.0 46.2
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Fig.6 High temperature tensile true stress-strain curve of the
GH4169 nickel-based alloy in a furnace (strain rate 0.001 s™)
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Fig.7 Influence of temperature on elongation, yield strength and tensile strength (strain rate 0.001 s™): (a) elongation, (b) yield strength
and tensile strength
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Fig.8 GH4169 nickel-based alloy specimen photo of the high temperature tensile test in a furnace (strain rate 0.001 s™): (a) 650 C,
(b) 950 C
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Fig.9 High temperature tensile true stress-strain curve of the
GH4169 nickel-based alloy in a furnace (strain rate 0.01 s™)
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Fig.10 Effect of strain rate and temperature on elongation, yield strength and tensile strength of materials: (a) elongation, (b) yield
strength and tensile strength
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Fig.11 Fitting results of true stress-strain curves during uniform plastic deformation at room temperature (obtaining strain hardening
index n): (a) room temperature, (b) 850 ‘C(strain 0.001 s™)
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