5 47 B 12 W) Lo T B % R Vol.47 No.12
2011 % 6 H JOURNAL OF MECHANICAL ENGINEERING Jun. 2011

DOI: 10.3901/JME.2011.12.062

RO BEIIRE XS TR B BB

Bl&7 Fursw Biolé

(1. Rl KRR S TR Bilg 2002405
2. AR Bl O HIE SR ASERR = B 200240)
WE: RGN IHUEFS R AR RN AR VS AR, A TR 5 18 T A AR I, T RE B,
AR P N KN AR M A VR o ST AR, SR AT FRICIEST GCr1S R4 1 fh Co 53 B Frg e ok R AT B AL . &5
SR, O R PR EERE i 1 SRR K 6 s I ZRSETTIRTE IS I A4, JEERENG O f LRV K 25 s JG A TFURTE LS TG, I It
BB 2507 B I B IO AR L BEARTE e o B P 8537 4 T A0 5 DO IR BT 1) 22 e B 2, (R AR B A A A iE T —
B, AR 89% M Ty FARF 1%k 4% BB o ¥ Gl R ek i [l PR E e BE 7 ) /D S A, ) e Py Mt AR T B I, 9 L
AT A S RO BRI Y SR B Do 2 St 2k . BT B B34 5 R B 45 R —50 (ARTE R LLIE /.
KEEIR: K BUEERL RO EER
FESES: TG162.83

Numerical Simulation of Eccentric Cylinder Quenching Process

ZHOU Zhifang WANG Xiaoyan GU Jianfeng
(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240;
2. Shanghai Key Laboratory of Materials Laser Processing and Modification,
Shanghai Jiao Tong University, Shanghai 200240)

Abstract: The heat transfer, phase transformation and quenching strain models for simulating quenching heat treatment process are
introduced, the effect of latent heat on temperature, as well as the effect of thermal strain et al. on quenching strain are all considered
in this model. Then the oil quenching process of eccentric cylinder made of GCr15 is simulated on the basis of these models by using
finite element method (FEM). The results show that the martensite transformation start times at different parts of the cylinder are quite
different, but they all get the similar phase proportion: 89% martensite and 11% residual austenite. Quenching process makes the
height, inner and outer diameters of the cylinder, finally both circles change into two ellipses with their long axes along with the line
through the two circle centers. The deformation tendency obtained by simulation calculation agrees well with the test result, but the
deformation amount is smaller than the measured one.
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