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Fig. 1 Casting structure of the machine tool base
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Table 1 The main chemical components of the HT300 wg /%

C S Mn P Si

2.8~3.4 <0.12 0.8~1.2 <0.5
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Fig. 2 Parting surface schemes
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Fig. 3 Comparison of residual melt modulus of two gating systems



20224 F1HIET1E

PE2%090.008 1, MR RTEFAIBMKRRIESH
730.004 5, AR/, HUERERINREIRS.

SFEFLFERF R, mOMRITAREE
O, BEEHEBEMR, JURFESBEENS
8. BITE, RNiREHmAN18.92 cm’, RIEZwE
[6], BEREHER : #xEEHER : WREEETRA
14:12:1, HERBEHEIR 26488 cm’, HEREE
E3922.704 cm?, HEHREATENT0 s, WIREIR
TR, REBIRENEEER, MEREIER
=<8 E&;Lix%?jlﬁﬁ/o RETERBEISPNER
T MNEER, LUXEIHEEIER.

3 WEIZkit
3.1 ®iEugit

BURRE. FLLUREEIMNEH IR, £B
FZEQEI, ZHUREESERIARIMNEZEBEL
%, MEREIRRTZTENWNES, —HFZHRY
o, WE4EFEE . PSS, BFREARE
EETRER R AL SMmEBE MY, BBk, 2WitH
F R AR RETRER E N aSp XI5 . 3 RS AR AALARIE
FEETREUmE M X, ATREIEEHE, @Y
sk, 4. 6"RIEHAECER, RUEAURERE TR ELE
ZEBAL . SBISRIL U STIERIMIFEER . 77, 8%, 9°
WEATRERERS, TESERE. #rEs
WiRE, ORI REE LI,

3.2 WS
B R

SREREHTESRMUTERES

TRk JOIS

R, RERHTRENRBETE, KHE

ERIXLSR

HFB@ AWERENR B ES, T‘mmﬂ’ﬁ%—l—, BL
F/E‘*fi%le%, A LUERIENHESE, fEpcE
SEFLEHERE, 9IS EHRE IQEHF’:H‘LO
4 BHEITZEUDHT
41 1=2HETatE
BIEINX12.0827 %4 RE. AiROMROME
B, SRSHRigHETl, RS AProCASTHUAITEE

RFTELID . FFRERAL 380 C, FiEATE
70 s, TESERNRERE 030.81 kg/s. FHHAOR
TJEK, SEER[81IEFRHTI0087 B HIARTR U AE R A
0.9%, BIIDITERSENHFHTRERE .

4.2 ENRBEIEST
E5 R FEENITRE, FREUEIIATENT0 s,
IR R EFEAYE) (18.77 s. 43.955s, 63.225. 705)
MERAFTEER . ATLAER: FTEATE)EIIX18.77 s
Ej‘ ERBREEFHRIEFTHLRIEEAI TSRz iR X i,
BHRRES, ERKNBESW, ZELEI K. &
SEME; FTEETERKX43.95 sBS, EERIFBESR
MUREESEXE, WAEEETHERESTL, =
M TR X sEm T IREZE S RARTRIE
1, ERER. BFLERG; 7ERS(ER63.22s, &
BRELFIRERNAKEENNNZER, —BEE
70 s, TEATEFRHBIEE, SRR, TEMRR
i,

=4

L]

Fig. 4 Closed box diagram

PEENNSEREEBEG

(b) 43.95s

E5 FEY
Fig. 5 Temperature fields of the mold filling process

(a) 18.77s

-
-
ny
-y
=
'

(d) 70s

(c) 63.22s
ERER



Vol.71 No.1 2022

TAHHE o
Z" T2

4.3 EEERESHT

Ele NiEHBEIIIEEIER, B7hEGERETE
BEH. TLVET: E6a. E7aiEIRE. Wi,
BEiRERNARRERNS ZRTERE, JIREERN
MU ERERE—, BERERR, BEXEMNTE
BER, EARRFERTE, FARARTE,
ZXIE A sE LI gEta . HEFLGRG; El6b. El7bch, %
TR . TREP = Bz I FF R e B, #EE D5 LR IME
B, XEFERANESR, BHEEARY, HEERE
BIK; Eléc. ElTchBMmERENKE, JLKEE
B EMTA=GREXE, BESBIBEIMEE, BR
RERES, RAMEERE, FARKATXIE, 7
BELLINGETA . FRFLEGRRE; 1£14 703 sBY, Tt
B, Bk BETREIUFREL, RIRERT A
EE. RABIEARE, EMHH R

PREEIREdRENEE

PiGREERLREEIERG:

(a) 103.33s (b) 233335

EEERIEREEREqLG

5 HEIZMK
51 $HETZMK
S5ERETIFR IR EHRIEGS DT,
1B13ProCASTHMicrostructure model activationf& N
FHEORREHTIELL, B6. Toth s tRiaaae
SIS, E8HHBRMEEN, FEHNFEKX
HANKREER LM N ESHRXIGOEMED & O3
ER ., TUEEREE NSE SR XS X gt T
#E, BREEEEI . BEM FEHRKENE
MEBD A THEEHRE, MEREEO, HUEEERI
RERL0M . MEMIDREANE D, TFHEE,
PREZER. RENEORENEI. BDIISEAN
ProCASTH 41704, BEIEILOLIEHEHIER
BIRES, BPBEEIMERDRE, MXREESHA
J55kA590.004 535/90.002 7,

iiEi

-

FHREREERRERE

(c)2973.01s (d) 14703s

Ee EENLIREHEZE
Fig. 6 Solid rate of the solidification process

(a) 103.33s

(b) 233.33s

|

L{ER
if

]

pegdling

PIYNIEERRE

TEENERLER

(c)2973.01s (d) 14703s

E7 BRESREED
Fig. 7 Temperature fields of the solidification process

BECPEECREEEEERELE

[El8  FHEAIER
Fig. 8 Dispersed shrinkage of the cast iron parts

B9 RUNEOKE
Fig. 9 Chill and riser settings



Jo'5is
20206 SBIHYBTI% TR Z"

5.2 HBEIZMUDIT ATFEORRERNEREK, NEGRIEER, F
ELAHEHINENTESRZEEY, FTEEH mEDDHIES, NMBRURDHEHSTIZRITRE

BFEA70 s, EEFEARFEEATE (18.77 s, 43.95 s, BB S Defoct Parameter=74 42 e LS Defect potential=0.0027

63.22's. 70 s) MERAFTERER. AJLUBE: TEE 0.99998

Rk, BEHE, SEREERMERIRESR, BREDE 0.89998

Wiy, REIZERAFR, RalRExeRIE %7998

S, KEFNR .. BINURFEFEEENREFEEER i

BEHTL, WELR. BIFR, SHHE, % -

HRHREINFREW, BEEERBRE, BELH 0:39999

BN SIER, RESEHETRED, ST IRk 0.29999

E., AiEoTAMHEGFEINEHENXIEAEE EMmT 0.20000

THRXIFOEM D KU NZER, BItE, W 0.10000

El12cFi~, HHEE LM TITSHRXIGNEMEBo AT 9:00000

PRRYREER, MRZE D IRAD, BDERRAE, & E10 S B SR

EoHNS, ATEINBEENE. SHEHERNINNSZER Fig. 10 Residual melt modulus of the casting after optimized

.y
sy

tma} e s =
T 1

-

-

o

s

s

.y

e

w

it

ne

(a) 18.77s (b) 43.95s (c) 63.22s (d) 70s
Bl A IZREIREER
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Design and Optimization of Casting Process for Large Machine Tool Base

TANG Fang-yan, MEI Yi, XUE Mao-yuan, LI Guo—-qi, GAN Sheng-lin
(College of Mechanical Engineering, Guizhou University, Guiyang 550025, Guizhou, China)

Abstract:

The structural characteristics of a large machine tool base casting were analyzed. It is found that the casting
has large size, complex internal structure and many cavities. The internal structure and flow channel system
of the casting were formed by block sand core. At the same time, in order to limit the freedom of the sand
core, the core head and positioning device were set to effectively avoid the dislocation of the mold. The
defect formation of bottom pouring system and top pouring system was simulated and analyzed by ProCAST
software, and the sand casting process of the bottom pouring system was finally selected. In view of the
defects of the bottom casting gating system, the chill and riser were designed at the corresponding position.
Through the feeding effect of the chills and risers, the defects of the casting are reduced to a great extent,
which provides a certain reference value for the later production of high-precision and high-quality castings.
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