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Casting Process Optimization of ZL.205A Alloy Projectile Transmission Parts

Based on ProCAST Software

Dang Yunpeng, Cao Yan

(School of Mechanical and Electrical Engineering, Xi’an Polytechnic University)
Abstract ; In order to solve the problem of immature metal mold casting process of a ZI.205A alloy projectile trans-
mission part, ProCAST software was adopted to simulate the filling and solidification process of the casting in the
stepped gating system. Through analyzing the simulation results of temperature field and solid ratio, the casting
process parameters were optimized to shorten the research and development cycle, reducing the up-front cost of
the optimized process. Finally, according to the optimized results, the casting trial production was carried out,
and castings with complete filling and excellent quality was obtained, verifying the rationality of the optimization
scheme.
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Tab.1 Chemical composition of ZL.205A alloy %
wp
Cu Mn Ti B Cd Zr \% Al
5.2 0.35 0.25 0.05 0.15 0.75 0.15 A
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Fig.1 Schematic diagram of 3D profile and internal view
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Fig.2 Geometric model of gating system
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Fig.5 Simulation results of temperature field during filling solidification
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Fig.6 Simulation results of solid fraction during solidification
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Fig.7 Prediction results of shrinkage porosity and cavity
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Tab.2 Factor level table of orthogonal experiment
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Tab.3 Orthogonal experimental scheme and simulation results
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Fig.8 Prediction results of shrinkage cavity and

porosity in A; B;C; scheme

165



PR BT A a4 2022 AR5 42 B4 2 1)

NG T ES A T G0 g R, m
Niyama H 4 o] 51, fUIf ZL205A KR BAL S P (4 b 4
FLIAI L 25 0% L JLF- O 0 B AN 8 1 28 6 110 % 1 B B
FEENTES O A IE BB A R AL 3 1 1) 5 3 RAOR
S/

6 A 7 IR ROME AR ] 9K

IR D R G A ML R 1 T E S Bk dr 7
AP RIE AR B B BE O WL I 90 AR DT ELAE R A 5
AL A B R A BE R SR T XXQL605 B F £ B
bt H¢ i

T XN OR I CHL I 10D R BLAE 1 5 1
(R AL IR R BEA A BUAL e A A L 4 L 45 o
R . R DK 7750 LV EIHLAE G £ T di 115 AL B
FeL A VHX-600E 4 AH {2 S5 % R 12 4T o 3 4 AL
AR AR B A UL 11, S WE A
W ARLON AT I 5T L B R AU B T
REEOR,

k7] 99.5% L) I,

120 5 ,

B9 B4R Sh e
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Fig.11 Metallographic structure of the sampling castings

T % #®

(DA LR LWL ZL205A R BUAL S #5 (R 7E 2
GEIE B - B X 08 T AR 48 T 4 R TS B AR B
58 [5] 3o R T 2% SN2 A7 A G B8 T R T 3 58 B 5

) Beit 3 E 3 AP 1Y 1E 51 5 » B 1 H e 1 58
HE LSRG R E N 710 CL 85 T HUEAE
260 CL RN 2 keg/s. £ ZE Mt KB /MEKIK

166

SRy GE L B B T TR B B v R
(3R A 77 45 30 1 5 1R R AT X iR 1 DL e 4

AHALGOUEE 55 1 AR A W1 SR 4R L 4 LSRG L 350

RIFFFGEK,

5 £ X

(1] v R R e B o s BUIR D 1R % TR, 202011 -
11-12.

(2] CiER R, %, 5. 2L205A B4 S L% 0 %E T LU
[J].4%5%%, 2014, 63(9): 938-941.

[3] LIM,CAILR,LIU P X. Study on the microstructure and proper-
ties of ZL205A alloy under partial remelting treatment[]]. Ad-
vanced Materials Research, 2012, 1 897; 1 183-1 186.

(4] ¥, EARY EEEBESRBFESEE LZ SRl %
AR, 2020, 41(12);: 1 160-1 164.

(5] VLA, BF. 3 F ProCAST 1y 3 filt 4 7 1 1. 20 H0MH B0 K% AR 1k
[J].453% T8, 2020, 44(5): 40-43.

(6] FFE. K, 822 2T ProCAST 1y I #4144 1 %5 (0 452 400 4 20 M
Pl 30m T T %, 2021, 50(11); 71-75.

L7 RN R A & VR 50 B 44 2 B 9 B A 0 B T2 Ak LD .
YLIRMEHTL VL5 K2, 2008,

(8] Rl SA B IESE TZMBMEBMID] K HF & kR,
2009.

(9]  THE.ZL205A f4 716 HE 5 1 22 W04 A 7 AL i B b 46 45 LD,
W JRIE R IE Tolk K2, 2015,

[10] #4300 A W % 3 T ProCAST [ i BE I F 1 B0KS 25 5 72

R ) 5 b 5 3 B A &4 2018, 38(11): 1 226-1 229,
(11T X, sk F B/AMEE 8 6 &% 0% T2 M 5800,
YR, 2020, 41(3): 243-247.
(4B EFTH)

r“z-’r‘\;"ﬂ%lél#ﬁ 6800T — {1k &5+ 14
T4 12000T BB TS AN

2022 4F 11 22 H LT 4R 1 B BB 03 A7 BR2S 7 (4
fhV§MQNWMT@E—WQ%WW?%§momT}
R HE R PE A R AR R I I
b PR I e T +

T ARME 6 800T I4FHont Tk H (1 A 17 H) ) +
+ﬁ& LU A N £ — (R AL 45 ﬁﬁ?%i%u%%ﬁki+

F%%mﬁﬁ&? ﬁ@ﬂ%ﬁ%ﬂ%&ﬁ%%lF%Q
+ﬁﬁﬂ%%&#mﬁﬂmﬂmﬁﬁﬁrﬁ$mﬂkﬁﬁ+
PR T AL, $ﬂ@¢L¢ﬁTﬁ%AW%tﬂw®i
DA R E S DRI T 8 A (B 12 |
Hunmum@rWMk@r¢%xwmu f

3T TR R — ww@m#ﬁm*m+

b A S 4 A B AR A e bR B R Kb
1 700 mm X1 500 mm X700 mm, FEHEEFim 2 100 kg, & i
b K A R PR 3

(ﬁﬁ&%ﬂw)*

+++++++++++++++++++++++‘

X

S U N

—e

T



