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Table 1 The J-C model parameters

parameter A B n m C

value 800 1 600 0.45 2.7 0.005
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(a) The 0.1 s7! strain rate
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Fig. 1 Comparison between the J-C model prediction results and the experimental results
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Fig. 2 Comparison between the J-C model Fig. 3 Comparison between the J-C/modified J-C model
and the modified J-C model prediction and the experimental results
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Table 2 The modified J-C model parameters
parameter A B n m D Tp d C, C, Cs
value 800 1 500 0.4 1.4 0.3 1 050 160 0.000 2 0.03 11
dotted lines: experimental results
—— prediction results
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(a) 0.1 s AR
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dotted lines: experimental results
—— prediction results

dotted lines: experimental results
—— prediction results
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Fig. 4 Comparison between the modified J-C model prediction and the experimental results
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Table 3 Variation of the failure strain with the stress triaxiality

notched specimen smooth specimen
sample type
R=1,a =2 R =2a=2 R =4a=2 compression tension
a” 1.026 0.734 0.556 0.333 -0.333
& 0.283 0.336 0.374 0.401 0.456
0.50 0.41 -
GH4133B, £=0.001s"" o experimental data
T=298K 0.40 - fitting curve
0.45
- - 0.391
@ @
= =
5 040 ‘E 0381
w 17
o o
Z 035 E 0.371
< <
= = 0.36 .
0,30 » experimental data 0.351
— fitting curve GH4133B, £=0.001s""!
0.25 ‘ ‘ ‘ - - 0.34 . ; : :
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Fig. 5 Comparison between the failure strain-triaxial ~ Fig. 6 Comparison between the failure strain-temperature
degree of stress and the experimental results and the experimental results
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Table 4  Variation of the failure strain with the temperature

temperature 7' /K 298 473 673 873 1073
& 0.40 0.395 0.39 0.38 0.36

PUEHESE D =- 0.15, BIEAE 20 #h 4 S5 ECE0 50 X e an &l 6 s,
MRIEE () 1073 K B T m 25 3 h By R R0 A48, 113 m =- 0.032 1. 28 LTk,
GH4133B 1 J-C JREHHE S 500 2 Nk 5 Piw.
£5 JCRUBAESHK

Table 5 The J-C failure model parameters

parameter A B Cc D m
value 0.529 2 -0.097 1 0.897 9 -0.15 -0.032 1
:l__: N
4 44 e

F IR 4 GHA133B WY T8N I 77 Bl i B AN AR SR AR AR, X J-C AR A AL v (1 38
JE IR AR A FRIAHAT TIEIE 321 TIEIE R J-C AR BB IE J-C BRI TR GH4133B &
S e AN )RR R AR A T B F1 25 AT R B R B I J-C BB RS B A B IEHT Y J-C
RRTR A Ay R AR B 42 5 [R) I 5 B AR T ) = b BB 45 50 RS T2 T J-C R i) —
AR5 T (14 SRR,

Bt ASSOHEE RO B R EA S BT B A 2 Bl ik 4 (KYHT150182) XA SCAY 5T ).
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Research on Dynamic Behavior and a Failure
Model for GH4133B Superalloy

MENG Weihua', WANG Jianjun®, LI Jian', GUO Xiaojun', GUO Weiguo’
(1. AECC Hunan Aviation Powerplant Research Institute,
Zhuzhou, Hunan 412002, P.R.China;
2. School of Astronautics, Northwestern Polytechnical University,
Xi’an 710072, P.R.China;
3. School of Aeronautics, Northwestern Polytechnical University,
Xi’an 710072, P.R.China)

Abstract: According to the experimental results of dynamic properties of typical aero-engine
casing material GH4133B at different temperatures (298~1 073 K) and strain rates (10™' ~5x10°
s'), and in view of intrinsic defects of the J-C model used in the analysis of casing acceptance
in engineering applications, a more accurate revised J-C model was proposed to describe the
mechanical behavior of GH4133B superalloy. In the meantime, an empirical failure model based
on the J-C model was obtained based on test results of material stress triaxiality. Comparison
between the model predictions and the experimental results shows that, the established consti-
tutive model and the failure model well predict the plastic flow stress and the failure behavior of
GH4133B.

Key words: aero-engine; GH4133B; dynamic; mechanical behavior
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