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Abstract: The hot cracking occur easily in ZL205A alloy during solidification process. However, the lack of con-
stitutive model in the high temperature makes it considerably difficult to predict hot cracking. The linear elastic,
elasto-plastic and elasto-visco-plastic constitutive models which are suitable for the mushy alloy of ZL205A was e-
valuated by the simulation of ProCAST software, which was compared with the actual pouring test of hot crack
on this basis. The results indicate that the elasto-visco-plastic constitutive model is more suitable for the mushy
alloy of Z1.205A, and the stress is mainly concentrated at the intersection of the flange and the thin-wall of large-
sized thin-wall cylindrical component with the constitutive model. The deformation of cylindrical component is ef-
fectively improved when the height of tiepiece is increased from 19 mm to 48 mm.
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Tab.1 Chemical composition of ZL205A alloy %
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Fig.1 The tensile curves of Z1.205A alloy at

different temperatures
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Fig.2 Curve diagram of the stress-strain constitutive model
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Hot cracking specimens before and after modification

Mechanical property parameters of ZLL205A alloy
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Fig.5 Variation curves of calculated and actual stress of

three constitutive models with time
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Fig.6 The stress field distribution diagram of the
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Fig.7 Schematic diagram of sampling point in

cylindrical components

A Ok 22 0 RE 8 Al SN Y 1 2 HEAE A TR A e
N AB PSR AT 2 DLW AT 0 9 S A5 A X
IS 3 3 04 52 0 DI A 65 JE PF D 08 245 4 o 3B 9 I 9 119
A

Bl 8 AN Al A e B R B BE SRR 1F A LB W Ri 5%
R (A 2R AR B AT LU L5 22 SRS
SEPA AR AR Y PR A 1.5~2.5 mm Z [A], AT 5L
THRIE MR EART S 2L B AR Z A, H
BEA& A7 3G I R AE A LB P R R AR T R
% i 48 mm WF L fFE AR AE 8 000 s I A9 A2 TE &
B 19 mm B BEAR T2 1/4. 3 R W N 62 1F
f14 791 =1 » RE A5 A R W RE R AR 1928

250 -
G i 30 mm
2.0 1mm 36 mm 19 mm
25+
E 1.5 201
28 = L5F
% 1.0 48 mm % 48 mm
. “ 1ot
0.5
0.5F
0 ok
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
s s
(a) A & (b) B %

H8 FRAMGXEFEEGHNMH AB Seh1ithw &
Fig.8 Displacement curves of point A and B at the

different height of the tiepiece

3 R E

A3 B TP 9 A8 T[] L, AR Al R 93 28 4 A g A TR
RN 20 2R K BT TR PF 19 A5 s 781 5 31 48 mum s 1] LUAT 2K
B AR AL TE o RTIE A 52 B 2R 7 2 A v 4% R AL
AT DL W35 2. T AR i S bR Ay 5 R LI 9 T
VA i S Br gl R S AU E SRAE 1R 22 Fu v 19 B O PR A
— B R UDR R B P A R B Z1L205A & B 85 1F
T B8] 1o v Ty S 78 19 B0 B AT A i 4 AT {5 L
x2 IREFETEGERBR
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