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Fig. 1 Original casting process of crash bar
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Fig. 2 Original casting process of adapter

L8 206080 358 4.5 N
E3 SuHRHE I ZE
Fig. 3 Improved casting process with crash bar and adapter in a mold
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Fig. 4 Casting process flow chart

Eb5 REHE
Fig. 5 Temperature field simulation

E6 ZEFLAEtR D RIS
Fig. 6 Simulation results of shrinkage and dispersed shrinkage distribution
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Table 1 Melting process parameters

WoRRERE ERENEUE O WRERTE myphiEEE MR
Ic Ic /min I Ikg
1430~1490 1535~1545 3~5 1510~1530 595~ 605
R2 RERULETZSH

Table 2 Spheroidizing process parameters

MRECKE MUY WREGTRE RN REUSIRE

/m / (m -+ min®) /°C /s /G
14+ 0.15 20+0.2. 1460~1480 40~60 1425~1445
Tl R R

WEE: 800°C £10°C

FHE
800°C/3h

E7 BAQHETZ
Fig. 7 Annealing heat treatment process

E8 il NSRRI F HERMRIEFIIE
Fig. 8 Locations of castings placed in heat treatment box
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Table 3 Chemical composition analysis results Wg /%
A2 o] Si Mn Cu P S Cr Ni Ti \% Al Mgy,
1 3.883 2.462 0.381 0.572 0.034 0.015 0.023 0.016 0.022 0.014 0.011 0.038
2 3.885 2.470 0.404 0.538 0.037 0.016 0.022 0.017 0.025 0.011 0.012 0.036
3 3.880 2.541 0.341 0.627 0.039 0.019 0.027 0.016 0.028 0.010 0.010 0.039
4 3.890 2.520 0.403 0.609 0.038 0.014 0.026 0.018 0.027 0.017 0.012 0.034
5 3.872 2.518 0.408 0.602 0.036 0.018 0.025 0.019 0.026 0.013 0.013 0.035
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NATARIBE RO AT N AR, RIS "o 800" o9'el B2
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E9 EKLEIAEX/N (KEM)
Fig. 9 Nodularity and graphite size ( unetched )
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BORSE, T AR S SRR OB R | (e '

PR AR N e T A R E M 2R, YRR 1E) L
B BT B0 PO B4R 2 B T R - L
BTSN EH SRS, itk Ry

Q

EXtEotT, RRKERETEEHE: 5510~ - T 3 p z
5700 m/s, WHAIFIREEXSEERN, BIFRBHEHRY s
TR AERIAS) T 85%LLE . Tseon

(3) XEIEHEN . REBIXXGENLE, Las
FIXIH AT EMIA T BRIR D, NEREKBRE )
I EREREII T S ASTM-E6891R P < 2RI EK, E11 SRR R
SCRR S P SRR YA A B AR E IR B sk . XET4E Fig. 11 Dimensions of tensile and impact specimens

R4 NFERERNER
Table 4 Mechanical properties of heat treated specimens

i P ER/MPa S IR ER o, IMPa A% I A /) FMfEIHB DIFEIHB

1 498 343 20 15 160 146
2 511 339 21 16 165 153
3 492 330 22 17 168 162
4 502 345 20 16 165 152
5 489 360 19 15 158 149

TE: LR AR R s 2. 0bib B = MR
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Table 5 Prohibited materials Wg /%
TiH it ki) K Nk
AR E <0.10 <0.01 <0.10 <0.10
S 0.010 0.004 <0.010 <0.021

MIFHRNEND . SRARMDFMEELR I
NHBRESF, IFeEFAREGRTEENERE
KAERPRERIT IR EEK

12 BHIPHFXEERIG LS

Fig. 12 X-ray inspection result of crash bar

E13 EECEXSI LGN
Fig. 13 X-ray inspection result of adapter

E14 [IPiTEmia SR
Fig. 14 MPI result of crash bar

4 £ERiE
ERFNRITHIEIE T 2P E AP T IS EC RS
MM EHNF MR RERNFIIFEE AR
BEBRMMEIRERK . BIEX S HEGRIRRIERX
QIGIIEFRN I SO, LANRBEEZFXIPPAPEFHA]
i, ZITZBEREBIRANEEF
NBARERRE, BASTISHRYREERE

El15 EResEHmiNER
Fig. 15 MPI result of adapter

K, ERZHEHRKRALEE 9489 ~511 MPa.
[ERR3BE 7330~ 360 MPa, ®RAMIEIT TinEEK
#9=400 MPa#]=240 MPa, AMEKERNPRME, B
19% ~22% ., ~—2, BNHEHENZEEERISEPRE R
BAREFm AL A, BAEBRNCZR D FIHGIET
2, EERERAERENREREE, BSHEKEE
RRMETDE. BDERBERT, MH—SRTtE
R OZKMESLREEREH R getE .
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Design and Practice of Casting Process for Two Different Castings in One
Mold

REN Xian-wei
( Luoyang Gucheng Machinery Co., Ltd., Luoyang 471023, Henan, China)

Abstract:

The paper presents the casting process of the crash bar and the adapter in one mold, in which two different
castings were arranged on a set of mold when the molding was conducted on the DISA230B vertical parting
flaskless molding machine. Through simulation analysis and trial production verification, the castings
produced can meet customer requirements. It is feasible for mass production.
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crash bar; adapter; casting; heat treatment
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