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Investigation of Cooling Capacity and Temperature Field Simulation in
Mold during LPDC of Magnesium Wheel
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Abstract; The hot spots are easy to form at the rim/spokes junctions during the magnesium alloy wheel low
pressure die casting, which have detrimental effect on the products. In the paper, the cooling performance at
these key areas of mold was investigated using PAM-CAST™ in the casting process. Through analyzing the
shrinkage defects generated in various cooling modes, it was found the cooling pip system set in the side mold
alone was a valid way to enhance the cooling capacity at the rim/spoke junctions. The mode not only lowered
obviously the volumes of hot spots at the areas, but also transferred the positions of the hot spots towards the
center of wheel. Considering the great effect of temperature field in the mold to the quality of the casts, the
simulation of the temperature distribution in the mold was implemented at last to ascertain the number of the
cycles before the steady production.
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Fig. 1 Geometry of the magnesium alloy wheel
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Fig. 2 Mold of magnesium alloy wheel
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Tab.1 Physical property data of materials

"BE o/(kg/m*)  C/(k]/kg+ K) A/(W/m + K)
/C A S A S A S
20 — 7840 1030 470 — 52
100 1802 7830 1066 495 58.5 50
200 1787 7795 1111 525 68.4 48
300 1772 7770 1156 570 75.8 45
400 1775 7730 1225 610 81.2 42
500 1680 7700 1300 —  90.0 38.5
600 — 7660 1300 — —  34.5
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Tab. 2 Parameters setting of cooling pip system

oKX PHFE EEILA/(mm) BHKWE/ (m/s)

. 1 15 10
$m&§ 2 15 0.7
nHREE 3 20 10
4 15 10
BB 5 15 5
082 E 6 15 0.7
7 20 10

g ik 15 M 10

He®E T4 15 THAE 10

Bl g {4 15 KL 10

T 15 Ti# 0.7
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Fig. 3 The initial generation of liquid island in various

modes
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Fig.4 Temperature curve during the filling process

TEFR 8L 9o, R F T T A0 U AL R B i & ¥
HEEMESRA T, RRERSIEBREMNSHE
AN KRBT (B AR AT T K& 9 s, MBI K/DE 45
NEFENIBREAKXNENIIBEARBHE, L
B 3R,

g ERTIR @ B HOR & e A AR AR X
RBHREEERLONAELRBORER. XEFEE
Prifotng, RHBEEMORHARGEE—TRE LE/ L
R MO S, EERARMEREREH
FEAINNBEEVENESR, SMEMNEILERY
EEPBCREP R EH/DMREI S Rt g
EEZ, RARMTEEENE A RE REFRS
T& BT 5k Y Bt E] SR AT, M R ERE KK



http://www.cqvip.com

{ERIEBIAR)4/2005

D000 http://iwww.cqvip.com|

# HE BASRBEESERRANSREFAIRN .+ 299 -

I,
3 BAREHER
EREETAT LA ETHBER, HHHEREN
REHABRALIRERS, EREFIMERRMERE
50 A B SHAR K X R R A= 5 B AR KB R, BT
DEZIBRE - ERENRBZIEIREERADN
BEAEINREETHRES. AXNERSEREMK
EHELBE#ET TRARL, BRA EILD R
ER AL AR o 15 BE W iR AR E R TN P ISR
TR, NESEH . BE FHAHBRE—-BH,
ZBAMMAEREAREFREE N WASBEES L
BEP . HoR R RS A R R R
EHAR . BEZHFARINPEMLE., GLBHE
PR MEGSH AR G HEE®R,
AL o 48 HOR B 7 56 — KB ¥ 5 A BT 1K T 21 3k
., NE 6 HELSE | KEFRARRNYBES =
A MEBANKEFRARKE LB ERH PR
N, EEREAFFAERERE, RE 7, U B A LU R
BEHET,

6901 / --~- ERLE M)A
HUR - TR HIRHE

1

0 420 840 1260
ial/s

B 5 JESFELE R B A T i A O B AR

Fig.5 Temperature curve during the cycle simulation
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Fig. 6 Temperature distribution of mold during the first

cycle
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Fig.7 Temperature distribution of mold during the sixth

cycle
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