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Process and Performance Enhancement of Gravity Casting Aluminum Alloy Junction
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Abstract: The gravity casting process was modeled using UG-NX software and simulated via AnyCasting software to
analyze the defect distribution of shrinkage porosities and gas holes. Schemes of adding gating channels and combined
use of grain refiners were proposed, and non-destructive testing, microstructure analysis, and mechanical performance
evaluations were conducted on the castings before and after process optimization. The results indicate that the introduc-
tion of gating channels and the combined use of grain refiners can effectively eliminate shrinkage porosity and gas holes,
significantly improving mechanical properties, where the elongation reaches up to 5.2%. The segregation of eutectic
silicon is eliminated, and a-Al grains are further refined.
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Tab.1 Chemical composition of A356 aluminum alloy %

Si Mg Ti Sr - Fe Cu Zn  Mn Al
6.5~ 0.35~ 0.16~ 0.035~ < < < <
7.0 0.45 0.2 0.045 0.15 0.1 0.1 0.1
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Fig.1 Structure of junction box
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Fig.2 Combined models of primary gravity casting process
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Fig.3 Filling velocity of castings in primary process
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Fig.4 Solidification sequence and defect simulation of castings in
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Fig.5 Combined models of modified gravity casting process
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Fig.6 Filling velocity of castings in modified process
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Fig.7 Solidification sequence and defect simulation of castings in

modified process
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Fig.8 Non-destructive testing of castings
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Tab.2 Mechanical properties of castings

e DURISRIE/ JERSRIE/ 22 /o S K R
T2 %% MPa MPa KR/ % (HBW)
VR TZ 281 259 1.6 88.6
kT2 304 263 5.2 96.2

B9k WG Fl T2 A5 7= 5 1 1 SO AL 2L, g 1] 9a mf
W, O 2 BB S ¥ A ki STTE B 5 IR L A
b AR — E AT LR R R R RN —
O AL, RS R 12~25 pm, #8843 FL IR 43 76 78 i A
Qb | A AE IR T b R AR B 3% 2, 445 G G ARG I &5
J BT S ALBREE . I Ob AT LR S T2
AL, 55 1 A 209 oK K B AL 406 08 55 B IO e
FUB RS 5] e AR AL-Ti-B-1G 1t TiR &
WA X w1 i T2 0 a- AL Rz B 5 40
b, fi STTE 35 52 At /)N (% J0REIR sl 8% Otk . X2 i T
WONEHE Tigndk 5 , 3 m T TiB, . TiAlL TiC 45 kL

Bk, TiC 25 WORL R B A3 AR S0 HOAR & R AR e
TE 56 14 BE 1 5 72 vh AT N a- AL ORL S BUE B L,
P R A Al . KR a- AL AN AR S | ff 5 i B AR
R, i SR ORE N 0T B 04 BT LA T4 a5, 5 4 BEL 1
T s Esh, w1 SRR

s (b) B T2
B9 MAr T L A6 UL R
Fig.9 Microstructure of castings produced by different methods
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