T B] Founore TERA

S SR S TS

OB, R RV, BREE?, SKHSEE,

Vol.69 No.12 2020

it

=N
= S =)

BT®, BRI, RER

(1. ILPRBESHRAIRAE, ITTILE 110022; 2. SinkER a2 HohRERERLRE, TFILHE 110022;
3. tENEEERENRFHRIRBIRAT], L= 100083; 4. fBMNEBKEIMRNERAS), T75M 121116)

(E=AEDE
Fho Eh(1964-) , BB,
KRR, NEHEIZMR
T/F. E-mail: sx@foundryn
ations.com

FEDES: TG24
NEtFRAE: A

W EHHS : 1001-4977 (2020)
12-1348-08

BEamB:
HHE R 2R AR A
BEES (211810Q) .
WimEER

2020-08-25 R #FS,
2020-09-24 WEEITHS .

WE: Ry FRFERHDEFHEURE- IR FERNER T FEEE Y, &
SHNFINEHSHRIEG, FRTHEVEFEIZMR . BERALRIQNE AN 7
OMEF-HRFHRE, P TRESIZHRFENER, ARNEHITIZHH, H
SRAIProCASTEANS Z MRIT B BT T HERIIILLIAR, it T &EHD R, T2LHkE
RER, RBFASEEFIEHRESHOMEMN, JLUBERISIEFHRAFHER.
Kiggia): B, Hloha; PEHBSETZ,; HEERIL

FIIRRRRSRINELZSNXE R —, HIBERRHshahre g HiE
WRREER AR SP, EISRES, SIZiEMR . SRR eEmEBIA.
EFSHANRIEE, FNHEROMESAIRNRES, HFESESRIELS
BTN A, NEEICES®EYIZE. PECRH2EFICRHIELEEI50 km/hiSiES 41
BTHNFIzE. Bal, RESEYEHINGIZIREERED . BXHREER,
350~400 km/hSEVEHIFN AR FHNEH R R BRESMEHNBZSHT, FES
FFRAEREHMBENEBRRTY, HIHBRNER T EERENSTRSHME
RIRITIEMIENE; THEALBINTIAEBTITI L HERIIEFTEN IR, T
(&) GRIEER TS HMNES R AR ES . XEERESHETEHYEX,
EHNEINERTTRERE, BEFIN RS AES,

350 km/h=iR% | E R B SHZEHIIR ( LUNEFREIENE ) S BN EE(R
WM, ®ERR @655 mm x 124 mm, FEHFEN TIEEEEASENS MEZETR
HARE, WELR, BEEATIREOHIEISE, FIOEEEL7-33 mm, XS
FE50 mmZif . fERIERAELIFE A INEIENEEHEEGEIA . 22y, BN ER
TEEEEAISINM, Eoth 7 HERMNRERNERMNEHETZHEZE,
INNBERTRATIINER AR T AR BEET A B URETENEEFEE . 1A%
TZHoHFtsiefs, HFst TIEmEESS . WIMNEEIAZITICL 310-2014 (51ZE4A
FINEEITRAREZM ) NEEFEE.

1 BERIINEFEREN LS

HXZESHEENES R (E2a) IERERIAEE (E2b) Sal#T
TEREEN, ERANT.

HOSIEERIEREEMIRBIILHEET, XFEBRBENEERERTHRED
TotRbE, WEBPTR; i TIEmAvf RiEERR2 ™= IHB 279, HB 31524, %
FMFEETEHB 350~401, IEFEHEFMIFEEEHB 351~403, NMYENTIEEHNREE DT
w195, MEBEN TEEEEEED BHIXITRIERT .

ERERWASINSIEFGEREMDIRGE, FEEON (F: HHNR

PN ITFEREEMNES AT EH EOMFAM RN ) MNATIFE 2B GREE



20204 51281/5%569%

7, BRELEKMINAY T/EmE EMiROXER R E
AL M sURERRE, GNE4FRR; XEI&RBERES
ERTTREHNEFESRTL. BN RN EERRE,
WESHTR; FlaiE TFANS A REED B BEER
X, BEOMFEEHB 200~327, 2SEMIFEREHB 192~284,
SRR, BN TIEmAIEREAR/N.
DIISERIFRIEIEA Kt O HIEEAYER .
HXEFSDEAF IR MO EHRED
B, WREHFISTE (WE6FR) , INARUTERER
B O RESREEERSINEEHERRVED
FEFBNTHEEREL, ERHEE2 T ARONID

TERA rounore

7, BEEIFEHINEAS, JYRIROMEREEE
st B R R E R RN ERNNN TR, 5I%1H
R E PR ; @FBH LB PEOTX, AR
IENRFEEREl, FHEENRE T IR, ERM T EERL
FESRESEANREZE R, XN AIHEHERN (L & 5
EEQMEESHERAER; QORBRBEIERXAT
REREMZIE T EARMEELSFE, DJeERE N
FERFNEERR; @HEHFRANTIIEORIEIR
RRIBRK, EBEREFHRDLIFEZ BB EEE
RIwuhBEmEE, 58 EOHSKIERTEND
BT R, SR LAEIATRIGRI £ .

(a) 4 rER

(b) —HedsfA

Ell HIsnR%EHE
Fig. 1 Casting drawing of brake disc
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Fig. 2 Imported brake disc and domestic trial-produced brake disc
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Fig. 3 Result of X-Ray radiographic inspection for imported brake disc
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Fig. 4 Magnetic particle inspection results of trial-produced brake disc surfaces
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Fig. 5 Results of X-ray radiographic inspection for trial-produced brake disc
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Fig. 7 Three kinds of improved casting process drawings for brake discs
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Fig. 9 Prediction results of mold filling & solidification processes and shrinkage porosity defect for scheme A in Fig.7
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Fig. 10 Prediction results of mold filling & solidification processes and shrinkage porosity defect for scheme B in Fig.7



» [)
2020%F $1283/569% TR rounore
12 R “ E T
s "3 Py

(a) SRR

(b) BEEIIS R

roCAST ProCAST

(c) gRmaTi

Bl E7RBECHRISEITEMNBINGRETUNIZER
Fig. 11 Prediction results of mold filling & solidification processes and shrinkage porosity defect for scheme C in Fig.7
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Fig. 12 Temperature variation curves of 6 characteristic points on two
working surfaces for scheme C
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Fig. 13 Part of sand cores prepared by using 3D ink-jet printing method
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Fig. 14 Mold preparation through cores assembling
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Study on Casting Process of Cast Steel Brake Discs for High Speed Train
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Abstract:

The study on the casting process of cast steel brake discs was carried out to eliminate or reduce the casting
defects, such as uneven friction working surface hardness, cracks, shrinkage porosities and so on, which
occurred in the trial production of cast steel brake disc castings for high-speed trains in China. Firstly, the
casting quality of the imported and domestic trial-produced brake discs was compared by NDT and other
methods, and the problems existed in the original casting process for trial-produced brake discs were analyzed.
Then, the casting process improvements were made, and the numerical simulation and comparative study of
several design schemes were carried out by using the ProCAST software. Finally, the optimal scheme was
determined. The production verification results show that the casting quality obtained by the new scheme is
equivalent to that of the imported parts, and can meet the technical requirements of brake disc castings.
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cast steel; brake disc; sand casting process; numerical simulation
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