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Fig.2 Temperature fields of ZL205A aluminum alloy large complicated workpiece during
quenching process
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Fig.6 Maximum residual stresses of six
component stresses of ZL205A aluminum
alloy large complicated workpiece
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with different heat transfer coefficients
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Quenching Process Simulation and Deformation Prediction of ZL205A Aluminum
Alloy Large Complicated Cylinder Workpiece

LU Chen', ZHANG Chengsong’, FU Hongya', YAN Mufu’
(1. School of Mechatronics and Engineering, Harbin Institute of Technology, Harbin 150001, China;

2. School of Materials Science and Engineering, Southwest Jiaotong University, Chengdu 611756, China;

3. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

[ABSTRACT]

The temperature field and stress field of quenching processes of ZL205A aluminum alloy large complicat-

ed workpiece are simulated by finite element method based on ABAQUS software. The temperature field distribution of the

workpiece at different times is analyzed. Four key points based on the structure characteristic of the workpiece are chosen

for the cooling curves. The cooling curves of the thick-wall, strengthening rib and thin-wall of workpiece are investigated.
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The maximum deformation and residual stress after quenching are predicted by finite element simulation. The maximum of
quenching deformation at radial direction of ZL205A aluminum alloy large complicated workpiece. The six components of
quenching residual stress are compared, the normal stress is greater than the shear stress. The quenching processes of thick-
wall workpiece with different heat transfer coefficients are investigated. The cooling rate of thick-wall workpiece increase

with the increase of the heat transfer coefficient, but the amplitude isn’t obvious.

Keywords: ZL205A aluminum alloy; Large complicated workpiece; Finite element simulation; Deformation prediction

(vt % A#)

(EBEF 35 1)

Metallurgical Industry Press, 2007.

[21] 4843, MERH. BhARSEA
G R 5T HE R 5 R (1], TS AR AR
2006,26(3):244-250.

70U Jinwen, WANG Wuxiang. Development
and application of P/M superalloy[J]. Journal of
Aeronautical Materials, 2006,26(3):244-250.

[22] SR, B4 3C. kX, 5.
FGHO6 By A o i & 4 I 48 4 ¥ K il
S e A R B AT ST D] WS R s A
2010,30(1):26-29.

ZHANG Jiafeng, ZOU Jinwen, KANG Jinwu,
et al. Study on surface heat transfer coefficients
of FGH96 P/M superalloy disk during heat—
treatment process[J]. Journal of Aeronautical
Materials, 2010,30(1):26-29.

[23] AR 3C. XA, #hAk, 4. i
A AR i BB RIS 0], A4 TR
2009(10):7-10.

70U Jinwen, LIU Dong, LIU Baicheng, et
al. Simulation of wind chill process for turbine

disk[J]. Journal of Materials Engineering,

2009(10):7-10.

[24] FEAE, ABGOC, B, %L —Fb
MR 4 LG 4 R SEHAE BB ARV ) 43
Br[C17 2 — T b A AR il Sk
Jent iR Tk R | 2007.

WANG Yu, ZOU Jinwen, WANG Renzhi,
et al. Analysis of residual stress caused by heat
treatment for a P/M superalloy turbine disk[C]/
China Eleventh Annual Meeting of Superalloy.
Beijing: Metallurgical Industry Press, 2007.

[25] kK, DL, £ A, .
Fe-Co 8l G 4 B AR BLT. 2015 ()],
M MR L 2003,23(S):58-65.

ZHANG Shanqing, MO Weihong, WANG
Guangsheng, et al. Study on Fe—Co magnetically
soft alloy vacuum magnetic heat treatment
process|J]. Journal of Aeronautical Materials,
2003,23(S):58-65.

[26] #heh, i, M.
Fe—Co $XTlh A & AUEHEL T 20058 [1]. &)@ ik
B, 2015,40(3):126-128.

HAN Jin, NI Zhiming, YAN Shaojiu.

Heat treatment of high strength Fe-Co soft
magnetic alloy[J]. Heat Treatment of Metals,
2015,40(3):126-128.

[27] &%, A&, R w5
R Fe-Co Rk & 4 BEH [J]. D0 BE 41 KL,
2015,46(21):21076-21080.

HAN Jin, NI Zhiming, YANG Genlin. Study
on soft magnetic Fe—Co alloys with high strength
and high temperature resistant[J]. Journal of
Functional Materials, 2015,46(21):21076-21080.

28] whzh, &8, mARMK. &
JZ Fe-Co #TEA G [1]. 58 IR KL,
2010,17(1):13-16.

HAN Jin, NI Zhiming, YANG Genlin.
Study on Fe—Co soft magnetic alloys with high
strength[J]. Metallic Functional Materials,
2010,17(1):13-16.

[29] SU Y F, SU H, ZHU Y J. Effects of
magnetic field heat treatment on Sm-Co/ a —-Fe
nanocomposite permanent magnetic materials
prepared by high energy ball milling[J]. Journal of
Alloys and Compounds, 2015,647:375-379.

Development of Advanced Heat Treatment Technology for Aero-Engine

Components

SUN Feng, HE Ruijun, JIANG Zhihua, WANG Lin, TONG Xiaojun, HAN Jin, ZHOU Ge
(AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

[ABSTRACT]

Heat treatment, as the basis and generic technology in the research of advanced aero-engine, is a critical

factor in the serviceability of the aero-engine components. Based on the researches and practices of heat treatment in the
field in recent years, this paper first gives a general review of the status of advanced heat treatment, and then puts empha-
sis on the analysis and discussion of the appliance of vacuum heat-treatment, chemical heat-treatment and special heat-
treatment on the manufacturing of key components on blade, disk, gear, bearing and rotor. At the end of the paper, it looks
forward into the future research and development of heat treatment in the field of acro-engine in our country.
Keywords: Aero-engine components; Vacuum heat treatment; Chemical heat treatment; Special heat treatment
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