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Abstract The creep performance of a domestic high-temperature incoloy 800HT alloy was tested using the small punch

HAIRIE  Larson-miller 7% Wilshire 773%

creep test technique. The CWA small punch creep test conversion method, and the EFS and MCH conversion methods were used
respectively. The results of the uniaxial creep tests were compared with the small punch creep test results. The results show that,
for small punch creep test data of 800HT alloy, the CWA method outperforms the EFS and MCH conversion methods. When
fitting the uniaxial creep data, the Wilshire founction, which takes into account the creep activation energy in the yield state,
correlates well with the 800HT creep data. With the small punch creep test technique, the requirements for determining the high
temperature creep properties of the domestic 800HT alloy can be met.
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Tab.1 Analysis result of chemical composition for domestic and imported 800HT wt%
C S Si Mn P Ni Cu Ti Al Al+Ti
ASTM rif <0.10 <0.015 <I1.0 <I1.5 <0.040 19.0~23.0 30.0~35.0 <0.75 0.15~0.60 0.15~0.60 0.85~1.20
ASTM standard
[EF:.SOOHI 0.073 <0.005 0.48 0.58 0.012 19.97 30. 88 <0. 005 0.44 0.42 0. 86
Domestic 800HT
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Fig. 1  Metallographic photograph of domestic 800HT
1R FER
Lower mold

2 RIEER

2.1 MR TRIG SR

/NPT B A A FRATH P B8 B — s [i) £ R 5 3k
AN 3 B, AR 3 PR R AL A,
ANIFFFIE S T LA R 4 A B B O7E g0 411k
RESEBATVE T A B 22 i B AR A0 0 U B2
JE d,; QWAL TE J5 58 B 4B W T B, 5 B dh i
PPEE 1 BB O PR R R/ MEEHE R 4,

Connecting rod with a sensor

B2 /T S AR 2 s R

Fig.2 Diagram of small punch creep test
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Typical curves of small punch creep test
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Fig.4  Curves of small punch creep test under different loads
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Tab.2 Results of high temperature tensile test

IR HELE Test temperature/ °C

Ji I3 BE Yield strength R, ,/MPa

PUPISEE Tensile strength R, /MPa

700 132 359.5

850 102.5 165

950 76 109

#3 BARBRER
Tab.3 Results of stress-rupture test
JNZ )% 77 Loading stress/MPa 177 137 90 8 70 65 60 51 48 43 34 22 17
W24} [E] Rupture time( 700 °C) /h 32 152 —_- = = — — — — — — — —
WiZdat ] Rupture time (850 °C) /h — — 4 20 22 156 68 293 1 054 3 246 — — —
Py 2L ] Rupture time (950 °C) /h — — — — — — — — — 241 2 864 3021
X HL 435 % B Wilshire F1 Larson-Miller pR %G HE L = T[1g10(z,) + C'] (2)
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“ (1)
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B3R, N3 2 TR, CEDRO V 455150 B Se Al 1
DRI A2 BIME 2 51 25T H AR [ A BER 22 i 57 i e it
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Fig. 5 Time-stress correlation curve of uniaxial creep test
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Fig. 6 Diagram of Chakrabarty’s membrane stretching model
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Fig. 7 Curve of small punch creep and uniaxial creep tests
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