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Table 1
alloy (mass fraction, %)

Si Mg Fe Ti Sr Others Al
6.5-7.5 02-04 <0.12 <0.2 <0.005 <0.05 Bal

Chemical compositions of A356.2 aluminum

Medium entrance of
wind pressure :

»4—~ 2 Upper die
Mechanical L L Side die

pressure feeder| ¥ )\ 3/

Cooling water pipe
1 Ja B b s i A — e R
Fig. 1 Two-dimensional diagram of local pressurization

casting mould (Unit: mm)
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X 2 FroR, 4R AR SR 229741,
AR SR 1785596,
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Fig.2 Generation of mesh
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700+ 705 F1 710 CPYANIK-5 BEEIRFE tioua 126 HX
A (tupper ie=360 C+ tiige 6ic=380 C tiower aic=420 C)~
B (tupper dic=340 C Liige die=360 C tiower aic=400 C)+
C (tupper die=330 C Lige die=350 T tiower ie=390 C)-
D (tupper dic=320 C toige 6ic=340 C+ tiower aic=380 C)
PUASIKF5 MU 77 py & 0 MPa F1 1.4 MPa 4>
K AN t, B 65, 8s. 10s A1 12 s PIA4
K KUE p, % E 0 MPa. 0.2 MPa. 0.3 MPa #1 0.4
MPa PUANKF, RUEANB TR BEE A 15 s, RREERS
5] 30 s

®2 REREAEE R S

Table 2 Orthogonal test parameters of local pressurization

casting

Number tyouing C tmoud/’C  Pi/MPa  p/MPa t/s
1 695 A 0 0 6
2 695 B 0 0.2 8
3 695 C 14 0.3 10
4 695 D 1.4 0.4 12
5 700 A 0.3 12
6 700 B 0 0.4 10
7 700 C 1.4 0 8
8 700 D 1.4 0.2 6
9 705 A 14 0.4 8
10 705 B 1.4 0.3 6
11 705 C 0.2 12
12 705 D 0 10
13 710 A 1.4 0.2 10
14 710 B 14 0 12
15 710 C 0.4 6
16 710 D 0.3

734k, 1E ProCAST B, Jhn+s e p
K, @B SEAEME VRS, HEMHMA R
hitlie. 4EHENT 0.1~190 MPa i, HEERA
A RS K ME R LR R, RO SE ST
T A R B B RO R ()Y
h=1990.5+94.8p (1)

1.4 HHERAIIgE
AT BB R W vk i 1E A IR 5 R AT
A, FZNBANUAN ) FVEREEAT IR IE
BB N . AN RN

B S AKX, fEERFT A AL, EERERE PR RN )
AFEARE, o RITEIX 5 ANXIRSIE 1AM EEA
FRAE AL, W0 3(a) 3 s TR BT R B AN R
R I 5 R 25 SRR, DRI 9 B G Al i — N e 3
MgEEvERe, AHEFH LTI B R E 2 A
PP, ARHEALEL 1 SRR, NERZALEL 3
AFHAHEE, AMECZRACEL 1 A RARRE, R B
1 AN, 350t 8 AN ARG IME, HURE
A B E 3(a) B SR, hRiEu &l 30)Ar
7, H Instron5569 HLF 5 BERIEHLEEAT MK
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Fig. 3 Figure points of hub and sampling locations of

tensile samples(a) and size of tensile samples(b)
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Fig. 4 Thermal field simulation of No.14 casting during filling process: (a) 1.1's; (b) 8.5s; (¢) 13.6 s; (d) 16.8 s
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Temperature/'C
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664.0 Hot spot
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480.0
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342.0
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Fig. 5 Temperature distribution(a) and cross section(b) of No.14 casting solidifying at 45 s
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E
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E
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0
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Time/s
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Fig. 6 Temperature variation of No.14 casting in different

regions during filling and solidification process
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B 7 FiRA 1. 4. 14, 16 S BG4 8
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Fig. 7 Defects figures of partial hub castings: (a) No.1; (b) No.4; (c) No.14; (d) No.16
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Fig. 8
No.14(b) castings

Effective stress distributions of No.l(a) and
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Fig. 9 Effective stress variation curves of No.14 casting in

different regions

2.4 RXIGTEIE

X IR IEAR ARG AT L bR IS, 15211 16 A
BESRBYIMIEERE, WARBAEA R, R
OB . B 10 FoRN 7 5 RS R AG S
B ERBARR M E WIS .

X3 FRA 1SR 14 ST REAE T )
2ERE. 51 SIS, 14 SR56E ) E R GE
fE(Yield strength)$2/ I 16.5 MPa, #&Ft%HA
17.2%; Pihoss & (Maximum tensile strength)$& & 1

B 10 7 5RBRR T
Fig. 10 Morphology of No.7 hub test sample
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&3 1 SH 14 SR AR I E X E
Table 3 Comparison of mechanical properties between

No.I and No.14 test samples

Yield Maximum Eloneation/
Sample No. strength/ tensile strength/ f/
MPa MPa °
1 96.1 173.2 6.7
14 112.6 215.5 12.9

42.3 MPa, $2F+F N 24.4%; 1K (Elongation)$
BT 6.2%, $RTFFEIX 92.5%. XU IE IR
BE DM 14 SRIGPFMERE EA T S E
1 SR

3 #ZEig

1) EVAE R B FE O AR, A TR T B
P A ZWMIM G, B AR 2 A, 7R
R i AR 1B AT LR B . A4, B BUE I KUY
o= I STV NP £ £ Boavd 1) 05 2 TP EP ¥ S =i AP
BOHIL T AT SR ITR A RA AR L R B AR P AE
SRR AL RS R AT SR DL AR
(R o X e B id MR B VR IR 5 DL gt
JREBHLIE J1 R A R D . A 14 5
BT AEA AR LD, FORER SR thouing=710 C,
tmoue=B (tupper 6ic=340 C+ tgdge 4ie=360 T tiower die=
400 'C), WL 0MPa, HLW)E ) 1.4 MPa.

2) SN BUE SR ZA 0%, RAEBK,
FHE A L PR ™ 5 . [ T IR ZE PR AR AN
DAGh, REFENG . ST DA K Jm 0 e B AR
FRIATUARERE gt 2 52 B ) R/ o U B RS L i R A5
HHEESG, PTUMEACH . F0fE. Hh A1 S N /)
BEAR, WD RE A

3) &RIIE, P OV AR e, KR
. SHNURE TG E )1 HIE I 1 S5
Eb, JREBHULBEIE IR R 14 5854 (0 i IR B 32
16.5 MPa, IRIFENY 17.2%; HIimmERS 1 42.3
MPa, $2FH3K 24.4%; MHKERE T 6.2%, £
REIE 92.5%.

BUS -
BT 75 75 & A F A TR 8] 3¢ A5 LR A
5B 3 A Ae BABAL DAY o
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Numerical simulation of local pressurization casting process of
A356.2 aluminum alloy wheel hub

JIANG Ju-fu', KUANG Jun', ZHANG Ying', WANG Ying®, XIAO Guan-fei', LIU Ying-ze'

(1. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China;
2. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: ProCAST software was used to simulate the filling and solidification process of A356.2 aluminum alloy
automobile hub through local pressurization casting technology, and temperature field, defects distribution and
stress field were investigated. The results show that the solidification is basically in sequence, but thermal centers
appear at some regions. Shrinkage porosities defects are mainly distributed in the spoke/rim junction, spoke/center
hub junction, and the partial region of rim. Proper pouring temperature, moulding temperature and local
mechanical pressurization can eliminate the defects effectively. The effective stress is codetermined by the thermal
stress and mechanical stress. The die-casting parameters optimized after the orthogonal test are as follows: pouring
temperature of 710 C, upper die temperature of 340 °C, side die temperature of 360 “C, lower die temperature of
400 °C, wind pressure of 0 MPa, and mechanical pressure of 1.4 MPa. Under the optimized conditions, the hub
obtained from the test has the least defects and the best mechanical properties.
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