20234 E108/8E 725

TZHEAR Founore

HTF ProCAST HIEIEEZMEEHSE

BEW, MR, MR, Sz

EEEN:

8 Z W (19%-) , %4,
Mt4, MREEAAS
B &R & B #. E-mail:
21126059@bjtu. edu. cn
BifEE:

8155, 5B, IR JE-mail
pwbao@bjtu. edu. cn

FEDZES: TG292
NS A

WERS : 1001-4977(2023)
10-1329-07

WS HER:
2023-02-22 WZI¥FE,
2023-04-27 WEREITS .

BEDhSMT

mNEE, EREREE, E=N
(1. EEETBARYIN SR F A TR, Jt5 100044;
2. ERYUETINERRHBIRAT), HHTIAM 317600)

HEE: KA ProCAST B EIEERREHSIRATHERI . BEAREERTIY
BEHCRSESNR, RESENREIANGENR . SXBURBIEREH-ENERE
Z, DISIEERRIZHRRITNSIENE . P MEEREPERBPRITFSER, BF
SWEET. BPERRIBAFIR, HRTZEENK/N, IREFEERM T K
&2, NRRXLEEEEEN . TZ22HSHET UL EFBRRTHE, WHSER
WMEERFR: AWCHIEEMNES . Bril—. ZMERINEDRRE3~4 kPass, BER/\TE
Wi, FEENESE.

XEEE: ERER,; REHE, MEEW, ®E; 5E, B8, MHE=E

BEREFRIFAEFNBR, EEEEHRS. BHRE. BIER
FEREMABRREH, DNEEEBIEE, WRTSERE" . FRERLREF,
NAFRKNZEEE, MOTNRESREFEMATS, HLERVERSR
BYTEEMSEXER.

BRIRESEE S MBS SHH ZRBREHFETIZ. MREHSTANE
HEDMRESTZSH, RIFIETIRILERE, RIESBRFRTEY, 57
TR D GERR . KBRIERL, RSHHRE, MOEHRE, RSB RANAR. &
FTULEER, REFEERESHBTEREROMTE I ZEE. ATERERR
HHREWHHAEH S, ERFABBIK. £l AsFiRs, HETENEERY
ARG P T A

FRDEIRAERERIG . FERAER, NCRBEREFE—AHRTZLIZ, B
ISR ProCAST MEREEHERMIBHTRIUMNE, RIBRUERLN
MEBEITHREE, FWMEEREM T H—LSHRIUDHT, EEBMREHNERR
b, LRIt IESSCRER, RSESFE.

1 HEMEREE
1.1 ERDHFRHETZRIT

EllaNEIEEZRAI=4EE, BARYT: <1190 mm. Z5520 mm. =546 mm,
H@gBEommERA. BE/N, FIEREE/NTFS mm, AFHHFEASEELE
15, EHEIRFEZREDTE . EEERERANSGESMHNZLI0OIALRES, %
SEBRIFNtEE . SAMUNREERRE, TZATMEMEX. XEEH. &2
R, BHBESEMSIIEETHE,

SRR BHERDNT, EERANIRED, WMAFTEILI—FSLEE, IS
BHUTER 8. 7E ProE IGFFEVEERTIRARUIbAR, BEFEEEES: 1

BNHEZR,




counore TEIEA

Vol.72 No.10 2023

(a) HHL=LERTRE

(b) FEBLHGERS

BT GRARE = HERite B RGE R S

Fig. 1 Three—dimensional model of the frame and its mold gating system
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Fig. 2 Pressure—time process curve
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Fig. 3 Simulation results of the filling process
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Fig. 4 The phenomenon of the air entrapment and confluence
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Fig. 5 Distributions of the oxidizing slag and shrinkage porosity

FAEDHT . e EaNEaETRIZEWESD, £
R4, HEPIGRIKESHEIRK, HES, 78
B, PTUARRERBR. DTERREZE/LR:
BoMEACRNE, ESFERSEaNY; DT
—iEREEEE, FENERNDTERESIE;
W ERUES, BRI ERTimRaNES, JM6
TR, N ESER®, FERRNES R
TEERXRE, EREEE, SUDIBETE. #XI
e, THRESEIERNER, FBEREIMN
WEHDSH, WEBRIDRBRUE , E5cHFEIAFTEE
FEERIERZ, BLEEBAZANINERAN B RE BB AT
W, FEERKEAISDEMIINES, FEEIRAIRIEE
X, MERIBRA, YRV ERRBRER,
EEANEX LB AOR B RIS

2.3 MNHONZESHT
SHEMRE—ENERSH, o VEFIRE
MU, BUETA=THER: FRBIAINE .
FREBNNT,. FEEQMIREENNE., E—
e FHER1, HTRENARIIEENTRE, 2K
TR ABRES . BTEMENTRIER, BERNS
EFRNENDEEIRER . FMR: FRIFELDR
HANNDE—EXTRE, AFRMN. F=MK: FF
RENDMEEE FEEHIEN, o NORKZERS
FFEBETEMETANDEEIER . BTEREF

i, MRABWEEBUEAREFE, MOBDBARARK,
BERE TEMALEIEIN. BeahFBHRITNEE
%, HEAM, FHEHEHFRERZSE3S0 CLLE, 44
SE6bEEN I, 350 CULBHIMEHE IRIRE
80 MPa, BNLLATHHFEEIRE ARSBE K T80 MPa, FHE
&, ERMNIPREWNE6CH=. BEMNVES AN
EPNE, RN DEFRRMAK, VEIHTHIE
SHEZERIFRIS, MAORK. MEL. 205, N
NEK, 1KF100 MPalAl L, AN NEES. G818
EXHA, RAMinEERANEMTE, LtHA
Uy, NOERFIEMHTERATFE, & Bz
BERABTE (BEELZL) , B/\NHOEF., HEESE
RE, 20T, BERESIEINANRETE .
EUHTERFEFTEWREZRUE, EHOEMT
CO IR RN DIBEIER . FENNEAXZEERE
IS ERERINVE . ELIIENHT, T
ARG K, REAERIRN, HERERADETF.
BASEXHARTFINETafR, &5%215: Fi&
BEMZHAR, GUERAFERE-1.8 mmiEn
F)-2.8 mm, XHETFEE=2.8 mm+0. 5 mm=3.3 mm,
BARFE/H ST NETT IR, STHEISHEL, B
BRE, alZHRK. &E/BBTEEZE=1.2 mm+
1.5 mm=2.7 mm, RZEKEYS BT HANE7cEhR,
THEFRSHRKESE—H. GUERSHFERE
£, RBAXREWN, MAEMEZEKT0.4 mm, ZAYE



20234 S10H/ET2E TITZHEAR rFounory

L}

BLE
i
t 1

PERRRRRERELE

[ 200 00 -
Tomparahas C )

(a) JPHLBHIR S (b) RNk
_ n— .

(o) TFREIR R0 I (d) B sl TR
Ko RS A

Fig. 6 Temperature and stress diagrams
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Fig. 7 Deformation component and total deformation
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Fig. 8 Adjusted pressure—time process curve
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Fig. 9 Distributions of the shrinkage porosity and oxidizing slag
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Analysis and Optimization of Low Pressure Casting Scheme for

Motorcycle Frame Based on ProCAST
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Abstract:

In this study, ProCAST software was used to simulate the low-pressure casting process of a motorcycle frame.
The rationality of the frame forming scheme design was verified by studying the phenomenon of confluence
and air entrapment during the filling process of molten metal, the possible shrinkage porosity, oxidizing slag,
and the deformation of the casting during the solidification process. The preliminary simulation results showed
that the overall design of the frame meets the requirements, but there were problems such as the concentration
of the oxidizing slag and large partial shrinkage, and the size of the deformation was predicted, which
provided a basis for anti-deformation measures. For the purpose of solving these problems, an optimization
scheme was made about the die structure and process parameters, and the improved plan was simulated
again. The simulation results of the improved scheme showed that adding two dross traps near the sand core
and reducing the pressure of the first and second filling stages by 3-4 kPa can reduce the shrinkage porosity

probability, and lower the oxidizing slag content.
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