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Numerical Simulation and Optimization of Process Parameters in

Process of Motor Flange Insert Casting

LIU Kunfeng, XU Xincheng, YANG Chaofan,SUN Dan

( Engineering Practice and Training Center,Shanghai University of Engineering Science,Shanghai 201620, China)

Abstract; According to the phenomenon that large shrinkage and loose appear on the Aluminum alloy Flange insert

casting, ProCast software was used to carry out a numerical simulation. The pouring system of the Inlay casting

technology was redesigned and ProCAST was used again, at this point, shrinkage and porosity significantly reduced.

According to the orthogonal test method, the insert Cast process parameters were optimized, when the casting

temperature is 660 °C , cate speed is 35 m/s and die preheating temperature is 180 °C | the phenomenon of shrinkage

and porosity in flange are the least, and the quality of the work piece is best. The actual production shows that under the

condition of the new pouring system and process parameters, the product quality is improved obviously and in good

agreement with the simulation results.
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Figure 2 Model of casting and insert for flange

1.2 IESH

R EHEN R E RN REARERR GEHRE .
HAHE B IHGRESE, RERFERITIRRE
PR A 52 8RR EE RO RN O AR IR ASLAUL 1) 5
REVTHE Bk 2 S BGE  —v, HoRAH D BEIE .
IR LU s A 4 WA 26 R =5 50 ~ 100 °C, 5
PAGEFHR L 700 C , SRl FE BRGS0 A 24kt
R RE IR R G X TR A ek, i
MR — R 20 ~ 30 m/s, i T A 1F iy BE AR, ()5
AbEIE 22 mm, B E G DAL R 30 m/s, BEE
) LB IR X s 7 A5 1) ol FH i S 5 1 ) IR e 2
RHGEHHEFRESFEAEEE N THEEEME
B, BEJE R T 3 mm Y fa] ER A5 AL, T HRGEL BE — il 150
~180 °C, P URABIFUAS AL 75 B2 XA P 4, A8 X H (1]
PRV o (AR A T A, B A ) o AR R — A 200 ~
250 °C 5 HUREELFVEE S5 1 1 T PR BE 49 ) 1€ Ry 150 °C
1200 °C, FRFHMMEC G 4, EE SR A356,
BEEA R HI3  EEEEM RHERE CK4S, BIH 5 R
S A 2 1) B S T AR R R B30 ok 1500
W/ (m® « K)H11800 W/(m® - K)', R¥H =
WE N BALEAE A 3 000 25, HZ RiRE

Defects in actual production

30 C,
1.3 HEIERST

WIS R 25 S an 1] 3 FTw , 5 40 38 78 58 B AY I
[a]°4 0.033 1 s, EE[E AN 18.463 1 s, HBE I B 3
HIAL B A S EPRAE VA o KE R4 L siis &
T I AE TR RE f B X I, HLB IR R R e, b
B A 22 ST b BRI S i LR
P 228 BB R RIE, R Y, H%dE R
SRR BB SR R S T , D8 5 WA AE B J5 v HIR
8 [T, DRI FR B 1 R PRI 4 AN ) JELRE Ak o
BT B L AN IR G s HL R 5 oK 50 4 A iR
B TEAS A DR 3 AR T SR 4 A Al ] Y B B
[F A

AR R SLER /%
00

10.
9.33
8.67
8.00
7.33
6.67
6.00
533
4.67
4.00
3.33

% N—

2.67
2.00
1.33
0.67
0.00

A3 mEkEMER

Figure 3 Results of initial simulation
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Figure 4 Model and simulation results
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Table 1  Factor form of Orthogonal test
= FEHGHBE A/ Rt T EL T
o (ms™) I B/C W C/C
1 25 620 160
2 30 660 180
3 35 700 200

%2 ERRBFTE
Table 2 Orthogonal test scheme

¥ A/(m-s™h)  B/C ¢/ BADEE R  8
LI 25 620 160 75
12 30 620 180 85
L3 35 620 200 85
14 25 660 200 90
LS 30 660 160 85
L6 35 660 180 95
L7 25 700 180 80
L3 30 700 200 85
L9 35 700 160 75
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Figure 5 Results of simulation
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Figure 6 Products under new process parameters
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