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Table 1 Chemical composition of ZG35CrMnSi Wg /%
c Si Mn P S Cr Ni Cu Mo Vv
0.4 0.75 1.2 0.03 0.03 0.8 0.3 0.25 0.15 0.05
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Fig. 4 ZG35CrMnSi Hot Physical Property Parameters
3.3 ZERpF =4.8 sBYZl, B—ETHFEERNTY¥, MrllxEeh
HEHEVB T 2R ERARNZNFTIDRE, a0 1=6.2 sAYZl . BRI geE A0S EH IR T 5T

E5FTR. t=1.8 siHZIEBREEHNEREAN, FF
wE MmN TET, RERIBRAYE, 8L
TEHN KIS, REHIAHRRENIISR ., T

Temperature[C]
EEE/C
1580.0

476,0Tliq 1 479.0
13720
1268.0

1164.0
T T060.0Tsol 1118.8
956.0
852.0
748.0
644.0
540.0
436.0
3320
2280
124.0

20.0 t=11s

El5 A B=HFRFTELRE
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Fig. 6 Solidification rate of the initial scheme casting
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Fig. 7 Distribution of shrinkage porosity
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Fig. 8 Improve the process scheme of rear wheel castings
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Fig.9 Shrinkage porosity distribution diagram of improved process
scheme aand b
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Table 2 Orthogonal test factor level

NG lﬂ%
IKF- — - .
ABTIREC BIREIBE/ (mm-st)  CRIGEHHRE/C
1 1530 270 750
2 1555 280 900
3 1580 290 1 000
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Table 3 Orthogonal test protocol and results

K- HEA K%B H#EC  HfLE%
L1 1 1 1 3.10
L2 1 2 2 3.00
L3 1 3 3 2.97
L4 2 1 2 3.03
L5 2 2 3 3.08
L6 2 3 1 3.13
L7 3 1 3 3.04
L8 3 2 2 3.08
L9 3 3 1 3.30
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Table 4 Results of three-way ANOVA

KW ERA AmE ¥y F P
KHZA  0.036 2 0.018 32860  0.030°
H%B  0.019 2 0.010  17.256  0.055
[H&C  0.058 2 0.029 52228  0.019
R 0.001 2 0.001

1 *p<0.05.
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Fig. 10 Distribution of shrinkage porosity in castings with optimal
process combinations
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Fig. 11 Diagram of qualified products

SEXM:

[11 =#pze, RER, \@LT, % REHSEESRER T ZSEIRHEFLRIERIRNE [J]. HSAR, 2024, 45 (2) :163-172.

21 @5, AER, Bk & iﬂlaﬁj@; BERHBNEFSHENSN [J]. $51&, 2023, 72 (10) : 1336-1344.

[8] H&Efh. B, Tvﬁﬁ% L ETE6FUNKEESNREAXNMRFES I ZHR [J]. FHHEREEEaS, 2023, 43 (9) :
1275-1278.

[4] #f5, KB, 3, & BREFGET IWWMERSERERRIRA D). TAE%, 2022, 42 (5) : 1-4

[5] BEEERl. SSEHIEEMRISNZE S U], #6514, 2023, 72 (11) : 1441-1446.

[6] HODGIRR, MITTALY G, KAMBLE P, etal. Comparative study of rapid ice investment casting Vs rapid casting processes of aluminium
alloy [J]. International Journal of Precision Engineering and Manufacturing. 2023, 24: 853-866.

[71 X KSHRNAEEETAREGHHE T ZHEREIS W [D]. A% LT IVKSE, 2023,

[8] SKER, EE, skR=. EFIEMHISNHEIBEFEN T ZMER (] HHEEhBEEa%, 2023, 43 (2) : 277-80.

01 &R, BEE, =¥, & ‘%9@%)]1‘%15}?%%%Hem%#ﬁ’]ﬁﬁ [J]. $5i&, 2023, 72 (11) : 1493-6.

[10] £X7&, R, A=, & BEEREST ZABHISITMER [ HERE5TZ, 2023 (6) : 24-5

[11] 5Ki%, == B ITIFREE T ZHERULIL [J].?MDIIZ, 2022, 51 (13) : 64-70.

[12] ZF%, SR IBEEEHSHRARDE M]. b5 AF T HMRE, 2012 22-23.

[13] &R HETEF [M]. db=: HU Tl iR+, 2018: 132-140.

[14] =30 $HEFH: HETE [M]. 3hR. db5: YU T kR4, 2011: 529-538.

[15] E3&, ki, BE=. EFProCASTRIMEIRREHESHERIMPER MUK D] BIITITZ, 2021, 50 (11) : 71-75.

oL
;ﬂ &

Optimization of Investment Casting Process for Wheel Castings of Mining
Flatbed Trucks

WANG Cheng-jun, LI Huan-yu
(School of Artificial Intelligence, Anhui University of Science and Technology, Huainan 232001, Anhui, China)

Abstract:

The structure of mining flatbed wheel castings is complex, and defects such as shrinkage and shrinkage
holes often occur in the process of investment casting. The pouring process of the casting was analyzed by
numerical simulation software, and the results showed that there were many shrinkage holes at the bottom
of the wheel rim, which seriously affected the quality of the casting. In order to reduce the porosity of the
casting, the process scheme was improved, and the three process parameters of pouring temperature, pouring
speed and shell preheating temperature were optimized. The influence of each process parameter on the
porosity is mutual, and the optimal process combination is obtained through orthogonal tests. The optimized
process parameters improve the process quality and production efficiency of wheel castings.
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investment casting; wheel castings; process optimization; numerical simulation; orthogonal test
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