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Key Process Parameters Affecting Internal Quality of Heavy Die Castings

Hou Libin, Wang Jian, Qu Taixu
(School of Mechanical Engineering, Dalian University of Science and Technology)
Abstract: The casting structure and developing difficulties of automobile engine CAP-CSHFT BRG were analyzed.
Through the analysis of liquid metal filling theory and solidification shrinkage theory in the process of die casting,
the key factors affecting the internal quality of castings are determined as casting pressure, injection speed and
pouring temperature. Through orthogonal test to optimize the key die-casting parameters, the optimized die-cast-
ing parameters are presented as follows: Casting pressure of 100 MPa, injection speed of 3.5 m/s and pouring
temperatureof 655 ‘C.Through inspection by density value, X-ray and section cutting, the internal quality of the
casting is desirable.
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Fig.2 Casting scheme Fig.3 Simulated solidification analysis

2 B ARG AR I LA E

TEEFH SR SRRy 3 B, 5 1B
B4 @ WGm o e 1 LS RERVE AR P A O
T TR T 1) 45 T R L B A e A WE A R . 2R 2
B B o W S50 T O A5 1) 2l B U8 5 o T S AR S HE B & R W
Ak 2 FE AN, A A AR X A R Y AR N R T
55 3 By B Ry 4 T SR B B B R R I 2 A R R
T 1 R B [T 1 43 Je A% 33, X B 8 R AT I RS Kb 4 )
BN B U . R RR G i B e A K
L AZHCH P 1 s ) R 5 3, HLX JEEBE T 8% 1 9
i JTT Y 52 W) B Ry B

3 A A 1 WA 3 SRy RS WA i Y B B [ A 4 By
B AR BB . B 1 B Bl AR O R TR E
Ty R BWAHLIRE ToxX — I BRI . RS E
F (evy) MITHEIT .

v =av (T — T1) X 100% )
K av HRBUWA RZE. HRDOATLEL, &4
G ARG DL S WA AR e K R 2 & R
W BE IR B .

5 1 WA 4 B B WS i 2 2 TR Ry 46 TR VRS [ [ 2
AR R AE IR AR L . & B W T T JS L SR
U5 [T P9 2 5 A L4 Sl 1) B R 2R U2 T P S ) 4 J YRS T

CBEI R )2 )8 N BEIE . T R ol RS e A D [
A JERTRAG /N 5 BE I A 37 5t 2 IR R AR BR A6 /N i 7 A
AL AR RS A5 S e B o TR RE T B O SR A AR UK W
SREG S HWIAR o DI AR R S ARSI L T A
RAGE 114 <2 Jes 2 128 LATH BR sl 4 FL A% ™ A o B DLAE
5 11 WA 246 i B » 3 s 17 2 52 WD s 8 7 R i T 1 O

I 25 WAL R [ B A <5 Jm A [ A 2R 3 v 0 8 53R
AR RS o XA B B WA — R BT s 1F R
B8 /71N + [R] I F 55 1 B9 B ) AR T 458 7 A B TR AN 23 52 T
PP 1 PN

A L b T P o i TS SRR (8] 3 A R F S L 46
R BR A 4 TR 1 10 O St 20 » i R 5 ) T il R i
SRR TR P T i T A S B DR 2R O B 3 TR ) L T A
JE R A R S A i T R R I R A AR
168 L3l B R B 25 A A ) o T e R R L A T R
F0 L 3 4 ) A (180 +20) C Y [ N BEAT JK 85 , P
i TE SR AR B a s Ay L T S 3 R R 0 T I e A
LS8,

3 A AERRLATRELTLLAK

31 MM 5E&

Fhh R #E S HEM B ADCL2 8 A 4. AT IS
H5302 brif , L H A AT 5 PERE A1 ) 2 PERE  1E &
JEBG A TR Sre i SCER A 7 . AT AR s H AR
T AR ST L e R AE 9 000 kKN L B AR,
Pt R B WS R, AR 10~20 kPa,

3.2 EXRWiEIT

W 5 ) SR 55 SRR N ER A BT R OCHE LA SR
TRy RS M AR R R AR
WA A IR AR B 35 7 SR ERAT 43 B 125 6] 2
sl 119 68 36 A0 o A e TR R BB T . SR N R
Jo P 25 AR VA 8 % B (A IR AR . B
R E LKL 1,

1 EXREERRE
Tab.1 Orthogonal test factor

FSES
KR i R (A / JE S (B) / G C)/
MPa (mes 1) C
1 80 2.5 640
2 90 3.0 655
3 100 3.9 665
it 110 4.0 675
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Fig.4 Sampling position
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Tab.2 Orthogonal test result
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Tab.4 Die casting process parameters

FEEE K ESEE/ BANE R RN SRR RER
#/mm Jj/MPa (m-+s ') JF/mm [8]/s ®/mm JF/C JF/C

100 100 3.5 30 12 600 160~200 655

5 A B C WE/ (g em )
1 1 1 1 2.576
2 1 2 2 2.633
3 1 3 3 2.619
4 1 4 4 2.548
5 2 1 2 2.691
6 2 2 3 2.645
7 2 3 4 2.632
8 2 4 1 2.618
9 3 1 3 2.645
10 3 2 4 2.642
11 3 3 1 2.669
12 3 4 2 2.682
13 4 1 4 2.634
14 4 2 1 2.656
15 4 3 2 2.706
16 4 4 3 2.668
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Tab.3 Range value analysis

i A B c
ki 2.594 2.637 2.630
k 2.647 2.644 2.678
ks 2.660 2.657 2.644
ks 2.666 2.629 2.614

£ mas 2.666 2.657 2.678
& i 2.647 2.629 2.614
R 0.020 0.028 0.064
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