Mar. 2023
Vol. 43 No. 3

R S O &
SPECIAL CASTING & NONFERROUS ALLOYS

& T Flow-3D [E353# & SR IPWARELEEREM

BRRH $hE BREET OLREE B OB BRKE K OB
(LFORFIRIAAZR; 22 2FEAFBEROGHA) ZLFALARAG ]

B OE AR R U S AR A RCERAR L B B2 E S5 )L R T Flow-3D CAST AT 5T T #A I 18 8 11 AR S8 01 i 0 1 o2 1 XF
TR AR MR L O BEAT T IR E B AR A 70 . S5 R SR WYL BT AR G Hh T A A4 00 6 TR B 0 o RS IR RO . o R A A 4
A~ B TRy X 5 P S AROR T R P B I R AR ST A R R R HGRIE R GBS MR A TR RS T
25.07 % . [a] B 5 4 R 85 PR N 9 5 LR D T 10.23 % iR 25 SR A0 07 L5 R — B

KGR BRSO RPN PTRE 5 U R s B A
hESES TG146.1713;TG249.2; TG245; TP311
DOI:10.15980/j.t222.2023.03.019

cH5&IE

b

it

NEIRE®B A
FFRR S (FIRAR S )RR S (OSID)

Numerical Simulation of Hot Runner of Zinc Alloy Wheel Guard Based on

the Flow-3D Software
Shi Xinlin', Zhong Wenzhen', Guan Xuxin®, Chai Yinfu', Yang Chao', Zhao Qingxin', Chen Chao'
[1.School of Mechanical Engineering, University of Jinan;
2.ASSA ABLOY Guogiang(Shandong) Hardware Technology Co., Ltd.]

Abstract : Aiming at the problems of low efficiency and unstable quality during the die-casting process of zinc alloy
wheel guard, the influence of hot runner gating system and overflow groove position on the die-casting process
was investigated by the Flow-3D software, and the producing test of hot runner technology was carried out. The
results indicate that overflow groove position in the gating system has a great influence on the product quality. By
comparing typical positions of overflow groove on the castings, the optimal position of overflow groove in the hot
runner system during wheel guard die casting was explored. The utilization rate of zinc alloy is increased by
25.07% , and the gas entrainment volume in zinc alloy die castings is reduced by 10.23% through hot runner tech-
nology, which is consistent with the simulation ones.
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Fig.1 Two-dimensional diagram of zinc alloy wheel

guard die casting
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Tab.2 Mechanical properties of ZZnAl4Y alloys
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Fig.2 3D model layout of die casting process of four-cavity

cold runner and hot runner
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Tab.3 Structural parameters of casting system
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Fig.3 Filling simulation of metal liquid in conventional conical cold runner gating system
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Fig.4 Filling simulation of metal liquid in hot runner gating system
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Fig.5 Distribution nephogram of gas entrainment
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Fig.6 Overflow groove location of wheel guard
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Fig.7 Filling simulation of metal liquid reaching the overflow groove
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Fig.8 Distribution nephogram of gas entrainment volume

after die casting filling
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Fig.9 Limit value of gas entrainment volume in wheel

guard parts after die casting filling
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Fig.10 Nephogram of surface quality of castings
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Microstructure of 6063 Semi-solid Aluminum Alloy Fabricated by Pulsed Magnetic

Field-inclined Pipe Compound Process
Li Wei, Long Wenyuan
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)
Abstract ;6063 semi-solid aluminum alloy slurry was fabricated by pulsed magnetic field-inclined pipe casting com-
pound method, and effects of different pouring temperatures and pulse voltages on the semi-solid microstructure
of alloys were investigated. The results indicate that the spheridization effect of the semi-solid alloy melt is slight
with the increase of temperature without applying pulsed magnetic field. In contrast, the primary phase grains are
significantly refined and spheridized after pulse voltage applying, where desirable semi-solid microstructure is a-
chieved with the pulse voltage of 200 V and pouring temperature of 670 ‘C. With the increase of pulse voltage,the
tensile strength and elongation of semi-solid aluminum alloy are improved, while the enhancement of mechanical
properties is attributed to the solidification morphologies and grain size modified by pulsed magnetic field.

Key Words: 6063 Aluminum Alloy, Semi-solid, Pulsed Magnetic Field, Pouring Temperature, Mechanical Properties
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