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Research on the Casting Process of Large—scale Support
Plate Titanium Alloy Casting
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Abstract: A large-scale titanium alloy supporting plate, with many bosses on it and many ribbed panels of length and
breadth, is a large thin-wall complex plate frame structure. Owing to its large scale, the interior quality cannot be assured
by conventional means such as hot isostatic pressing, which can be guaranteed only by analysing and optimizing the casting
process. After the structure was analysed, different casting processes were designed. Graphite mould casting was simulated
with different pouring processes on the basis of Huazhu CAE software. The forming process of the casting was then
analysed and predicted. The simulation results indicate that the distribution of defects in the casting is significantly affected
by different pouring processes. On the basis of the CAE simulation results, the casting was poured via the optimized casting
process and then inspected via X-ray. The results show that the casting is completely formed without obvious surface
defects. Moreover, the X-ray inspection results reveal that the distribution of interior defects in the casting is basically
consistent with the casting simulation results.

Key words: titanium alloy; casting; graphite mould casting; casting simulation

KA A R % N A R 7Rk
T as UK A RS T N, 5
BB A L, R FH 3 H AR AN T DA S 2540 52 4 3 15
AR G o T E R s 2 e = AN e i i T
LW H B R AR G 0, 2022 4F TR B A 1 R Gk
1000 t12, Bl & 2SO0 K &0 30 55 X % % 27 | o

JEE R IR P 25 Y S SRR B ), BRI B R
WHEE 2 2% RS R B R, SiEgn 2
RN LR AR e O SU A vk CONCTIE T 3
LR I T AR AR, HC R T S AOR Tz B
IR, T 2 A M PR A1 B RS R VBE S (25 40 &
2% CRST R B BEOR LA 5 T2 e R AR R

Y75 H #8: 2024-03-29

fEZ B £ M, 1988 4R 4 Wi+, AR, 3 2 A FEER R Bk A 4 05 1 12005 O 1 1) TAF . Email: wangchaol988@baoti.com

BWAEE D ROIC, 1974 454 T 0F w5 S LR IW . 3222 MR B BK & & A4 RHBIE K R0 4 T 4 ek 2 T o5 1 o i 900 1 F 5 O 1T 1 A
Email: fengqiuyuan2003@163.com

1AM Bl Ao, B R IT A SRR . RN SORMUBR & & 86 R 35 31 T Z0F5E[T]. #5358 52K 2024, 45(10): 959-966.
WANG C, FENG Q Y, WANG L H, ZHAO F L, ZHANG Y Q, YUE L. Research on the casting process of large-scale support plate
titanium alloy casting[J]. Foundry Technology, 2024, 45(10): 959-966.

SRl ESpRI ]

https://www.cnki.net



+960 - FOUNDRY TECHNOLOGY

Vol.45 No.10
Oct.2024

SRl ESpRI ]

ARk TR A 0 BRBE 1 R R K, 2 L7
S VR AT B S BORWTR 1 52 s R 1 450 mmix
835 mmx772.2 mm, ARy 121.8 kg #Y R A
BEST ZAE SSRGS 8510 . BRIk FIALIN
A B AL HORSE A 1008 mmx730 mmx]1 295 mm
MR RERR A & 28 T B R . R E BH AR
BUINAG A8 A3 T 20 A th o R4S B RT 810 mmix
720 mmx 605 mm ., J5i ) 340 kg 1 KRS 4
WK, 2205 SFMER A A S AL R s TR R R
31721 mmx805 mmx380 mm, FALEFiHE N 300 kg
B RBI M R R 1 . R AL RE 5T R Bk 5 4 5 1 i it
H AR A ROCT RS BE G B4 18 BB 2 bk AR e
AN 25 5 T A B AR 3

WHE RS SR E A WA T2 AU
A1 SR TG 1 T ARG BN % ¥ 18 T A0, IS BIRG %
B 3 AR 7 R 5 A 3 T O T A AR AR L (HL
RA S AR R R TR NS R
YRR G @ T F 47 R TS BKG %5 ¥5 4 , hl 5¢
ME K, R B RE 75 10 11 B W B AN R 2 R BO™ A
AERRAZIE o PR ARG %% 55 1 AN 38 T 2R 77 /it
i KA AR AR B F, ML s A0 52 ;R
/N, ARG B A il AR B R RS B
FaE , B H A RV v 85 RS A R B S T U)HI
I T AR A T N TR 4R A s
BRG]

Xf TR AU RE AT e e AR BR 5 B W5 1, 2 5 1 T
ZEZMIR R W R RN T
PR EIERT , 5 R e R il dims 3
SUAEHR AN B M B R S T, R SR T R G
BT IR 8 1 P9 A0 0 JoT A R PE R R AR Y G
AR B TR LB ELEOR B &
FH 25 BN B4 18 U0 ELHOR B Bl ] T 5 T
2wt TR E RS i TS
(ISR 7 80 o PR U 00 75 24 1) &4 s 0 400 L SR s ol 3
HFL T, B R N O X R AT R T

A BN R BRI B ZTC4 Sk & &85 1F, FiF4
JBERSE A 2 810 mmx2 110 mmx163 mm, e /NEEJS
S5mm, BHRFEL 1000 kg, 5[0 SCHE KA k50
FALE, ROT TR i o, A5 Rt B
ARG KR LL R BT TR 2 IR 58 45 1
AN, JE SR ) R K TR BE AT 4% T HHE ZR 25
4, 1,

B X iZRE K R R A % o1 AR SR 45 R B A AR
SCXE LA ME S AT 0T, R TSR BB R
g0, R e CAE B XF AN R Be i & 45t 46 L 46

https://www.cnki.net

Bl 1 ZTCA Bk & 4 B 45 s i 18
Fig.1 Structure schematic of ZTC4 titanium alloy casting
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Fig.2 Schematic diagram of the top pouring system
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Tab.1 Initial conditions of the numerical simulation

Initial temperature of Initial temperature of o
Filling time/s

liquid metal /C casting mould /C

Heat transfer coefficient of Heat transfer coefficient of

casting mould/(cal -cm™-s"- ‘C™) interface/(cal-cm?-s™- ‘C™)

1750 100 10

0.025 0.04

B3 TEXREERE AN RIREY . (a)2s;(b) 5 s
Fig.3 Changes in the temperature field during the filling process of the top pouring system: (a) 2 s; (b) 5 s
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Fig.4 Simulation of shrinkage and porosity defects in the top
pouring system
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Fig.6 Changes in the temperature field during the filling process of the shower gating system: (a) 2 s; (b) 5 s
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Fig.7 Simulation of shrinkage and porosity defects in a shower
gating system
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Fig.8 Shower gating system after optimization
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Fig.9 Changes in the temperature field during the filling process of the shower gating system after optimization: (a) 2 s; (b) 5 s
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Fig.10 Simulation of shrinkage and porosity defects in the
shower gating system after optimization
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Fig.11 Changes in the temperature field during the filling process of the shower gating system after optimization with a 10° incline:
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Fig.12 Simulation of shrinkage and porosity defects in the shower gating system after optimization with a 10° incline
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Tab.2 Chemical composition of the casting

(mass fraction/%)

Element Al \% Fe Si C N H (6]
Measured value 6.3 4.0 0.07 <0.02 0.01 <0.01 <0.001 0.13
Standard value 5.5~6.8 3.5~4.5 <03 <0.15 <0.1 <0.05 =<0.015 <0.2

R IFBHEEBNFMERE
Tab.3 Mechanical properties of the casting at room temperature
Sample R./MPa Ry,/MPa A% Z1% E/GPa
T1 925 827 15.5 33 118
T2 922 825 12 36 115
Standard value =835 =765 =5 =12 =114
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