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Numerical Simulation and Verification of Bimetal Compound Casting Process Based on

ANSYS
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(Western Metal Materials Co., Ltd., Xi'an 710076)
Abstract: The residual stress of ductile iron-cemented carbide compound roller ring produced by compound casting
was simulated by ANSYS. According to the numerical simulation results, the process parameters were determined as
follows: the coating area ratio of ductile iron to hard alloy of 0.344:1, the cross-sectional area ratio is 0.4:1, the cast-
ing temperature of ductile iron of 1 320 "C, and the hard alloy preheating temperature of 800 °C. The compound roller
with diffusion zone width of 6 mm without macro and micro defects was successfully prepared.
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Fig.1 3D model of compound roll and 1/8 grid division model
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Tab.l Thermophysical parameters of cast iron and cemented carbide
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25 16Z.29 LZ.9 0.278 31.:19 491.63 { 316
200 194,31 3.5 (.283 30.27 539.74 7 264
400 142.70 14.29 ().289 29.97 612.82 7 200
600 126.43 19.14 0.295 28.87 912.30 7 130
800 109.16 19.08 315 20.80 07332 7 060
£K 5% 55 | 000 99.17 18.68 ().328 28.71 tol.21 6 9ol 415
1 100 91.24 18.54 ().343 30.13 864.20 6 920
] 180 0.15 17.01 0.495 29.67 2024.40 6 925
] 280 R 280 W4 31.36 763.8 6 840
1 300 — 19.51] 31 .71 T10.2 6 824
| 520 - 19.84 : 22,05 776.6 6 809
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400 329.71 7.85 (0.289 24.62 307.50 13 188 B
fifi Jifi 23 4 | ) | 1 500
600 323.44 8.13 .296 27.40 FLA <D [3 121
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Fig.2 Equiva]cm stress distribution of compound roller ring at

room temperaturc
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Path 1 and equivalent residual stress along path 1
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Fig.4 Path 2 and equivalent residual stress along path 2
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Fig.5 (‘()aling area ratio of ductile cast iron to hard alloy
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Fig.6  Equivalent residual stress of compound roller along the

path with different coating area ratios

2 2 0N BR A P BREL B A B S B A I'rf] i B LE Vi Jreh frf‘
(1 fre KA 808k A AR, T EL . ol LA M Bl A7 40 B 1
L i 348 O, N T dne KR 8 T e e fﬂi A K ‘*x
PEER Y2 0 290 mm , BVER A5 ¥ Bk 4 B 0 7 5 ifn AR
A 0.344 1 8 BAEM AL AL il BLULE
631



AP oG A A5 &

2024 55 44 55

d57
U

X2 ARAEEERILLNEARRGERENFIHRREIE

Tab.2 Equivalent residual stress values of compound rolls along

Y

the path with different coating area ratios

fu df AR e X AR 1 RN S BRAR 2 TR RN ) B

WEERE  pmsi2/mm A/ MPa  {/MPa
0.344 - 1 290 994.75 1 083.3
0.467 - 1 300 1 051.60 1 122.7
0.594 - ] 310 1 110.30 1 162.0
W.rgas 1 320 1 270.50 L 313.7
0.861:1 330 L 213,70 1 209.9
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Fig.7 Cross-sectional area ratio of cast iron/hard alloy
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Fig.8 Equivalent residual stress of compound roller ring along

the path with different cross-sectional area ratios
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Tab.3 Maximum value of equivalent residual stress along the

path with different cross-sectional area ratios

il 4 1 1 o AL EE XN PR 1 SFERLN BRAE 2 SN )
P Bt BEREEAR/mm JEK{E/MPa & K{H/MPa
0.575:1 200 1 156.30 1 285.30
0.490- 1 210 1 080.20 1 200.70
0.344:1 0.400-. 1 220 994.75 1 083.30
0.306 - 1 230 915.86 996.69
0.208: 1 240 964.72 912.88
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Fig.9 Compound roller ring

(D FEEK S8 85 8k /08 T 4 & & 51 26 59 ZU(E A 48 /Y
of B2, oA G0 B AR L R T AR L, BB R A I S RN
1B RAEBLERE B A& 4 — M, X 5 5L P L AH AT 1
(2) P 25 BR 25 o5 B 00 81 Al o & 4 i AR R, S5 &0
T K GEHZEEREG SN EEREBHFHRNAB R
ﬁ.L*#f*%%%i@aﬁfmA/‘ AR A 0.344: 1.
(3)Fifi 35 BR 28 85 Bk /0l 5T 45 4 A 1 AR b B9 B /)N | 1 )
S MEBE G H BN RN, @ﬁfﬁﬁuﬁﬁw&
SR EBREREBHEL NS 220 mm, BRERSS 5Bk Y
Jii A 4 B AR EE o 0.400: 1.

Z £ X W

(1] XU ¥ R, KK A B G G AL AR MR I B S
k., 2009,24(1):33-35.

RS RN ek

2] #E TR Gz, HEGE/MNUEEBESMENHL 5TE
RERFZT[J]. B & 4. 2008,25(4):203-207.
3] M k,BdE, S E-RESHER/ N RE S MR

M ﬁ}fh_lJ EEEH AR L2022,43(3):176-179.
(4] mEhER BEKHE, AWM. HE MRS SR SRAMHLT] B
4 .,1996,13(4):213-215.
MJ%MWFﬁﬁﬂm$%hwwﬂﬁ%%ﬁ%ﬂ%ﬁﬁﬁﬁﬂmm%
PERET] FERh s A (05 4 ,2022,42(6) :681-687.
61 XNIHLE . ﬂ%ﬁﬁ—m&;4ﬂbwmwn1¢m,ﬁMk%2mL
71 Bl XFERT . & FE R, F. },ij JMatPro 5 ANSYSE& ffj'ﬁ;L'Ff{J"'-"
2% AT FE Sl A AT AR AL B T 2 st T LR 58557, 2020,
36(5):84-88.

(%45 . 521F)



