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Process Design and Optimization of Lost Foam Casting for
Machine Tool Crossbeam

Lei Yu Dashun Feng Xianzhu Wang
Wuhu Honghu Materials Technology Co., Ltd., Wuhu, Anhui, 241009, China

Abstract

Large machine tool crossbeam castings (made of HT300 gray iron, dimensions: 7500 x 2000 x 1350 mm, weight: 24 t) are prone
to defects such as uneven mold filling, large thermal gradients, and severe distortion during lost foam casting (LFC). In this study,
the initial step-gate pouring system was analyzed using Huazhu CAE simulation software, revealing issues including low utilization
of ingates, excessive molten iron impact, and significantly lower temperatures in the central region. To address these problems,
an optimized gating system was developed: a composite paper-plastic pouring channel was adopted, featuring a two-tier layout
with 24 ingates, and the cross-sectional area ratio of sprue to ingates was adjusted to XA sprue : XA ingate ~ 1 : 1.02. Simulation
results showed that the optimized design achieved smooth mold filling, uniform temperature distribution, and significantly improved
solidification synchronicity. Production trials confirmed that the casting met all quality requirements: the guide rail surface hardness
reached 200 HB (exceeding the minimum requirement of 180 HB), maximum deformation was only 5.7 mm, and no shrinkage
porosity, cold shuts, or surface defects were observed—demonstrating successful first-time casting. This work provides an efficient
and reliable process design methodology for large, complex gray iron castings produced via lost foam casting.
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SRV AR TG R AL

gs R ERGK

=g
TERIELES AR AT BR AT, i

i E

43¢ K AV AL R AR E A5 (HT3004 8, RH7500 X 2000 X 1350 mm, 24 t) £ %444 (2845 ) 32 F S HILAR
R, BEK, EHEEEFHBOEM, AL TEAECAERMB AN LN X R ZAARTHN, ZALAELEA R
B FAK, SRR ERR AP R EARIKE A, BB R E . RARBFAERE, EMARN24LN R D
H By, AR ERDARS ESALSANS1.02, EMEREN, KILBEAR TR, BEPHL, BRERTHEER
I, EFRAFBIER T, S FHEAEEA200HB, RAEHES5.7 mm, L4, ARaFers, SH—RERARE, K
BFRA KRG T RAE A0 R A T Sk, TR T LR %AZ,

KA
FAGrE; WURME; Ik RRMAL; £4CAE; BAY; THIEH

- LR TE 241009

BIZRH . 12 T 2R AR A AR SR
K, ERETRBIER, BEREERSSE, REEHE
RESRERRIEA N OEE, SRRETERZS AR
. HEGAF AR, A/ A, alfliEE IR
THERENS . M, ST RRSIHURBREET (ApFH
FHRE 7500mm, EiE 24 W) |, SERSRETIHIGTE 2
ARtk Rl RS p AN S, KB ek
CAE HIFHURE R FE T2 T 0B, Ao RES:
P —URMERR D AP R BN T B

1 5]

EMREIEA R RS, PUREARZOIN TR, HiE
FERSTEME ERERSE T 4 i I L SRS, PUR
RERAEANURF SRIEARBI, NMUFARZE RO
W SEAER, BRI R P RS A L
PRSRE . T ANURIN S, MRS SEEEHEK,
XS T ZRYRTEEE . FaE i T arssk., sSeilghd
VEA—FhSEE NBREROR , IR A e 1R

I

(EEEAN] Mg (1985—) , 55, PEREITWA, 15
G, MRTEN, MBREPERELEBE. YK
HEVTZ8t SCR, SERERISE L2

2 RN SN R RRARERSH

WURME R = AinE 1 ok, HEBER A
7500mm X 2000mm X 1350mm, #h %S Ef B2 & 40mm, St



TIRERARSEE - $10% - 504 - 2026 &£ 02 A

HEFEEZ) 80mm, PNHEBINAE A BEE 20mm, PEE A H 45 44
Tl 2 FroRe SRR HT300 JREEEk, SEAMER LR
>HB180, HSENmFE#THLI0 T, Ha&m AIEhn T,
HFERSR, KERSK, ifiERastlss gz
AT, SERE B A P BRI O e 1

B 2 ASH ST EE

3HEL 2T
BIHEIZAHRE

HEHIRE, MERSATRA 750, A
L1 EPS 1R HIVESE R SE T SRR HAFIE, BE
KAMEEETZ, WERED I EEHRET AN
B, REETT TS AT ENGE L, SIS mii i PR e il

3.2 RiFRGZILIT

RIS ER SRS, PG T 2ZNEER%E
KRR BEESEEERATEN, WENRERS RS
FIE 3) o TS HIT: WEEEED 140mm, 5
TERST 100mm x 100mm, %8 32 M E % S0mm HNEEH,
GREE ARy SAH SARGSAN=1: 13: 1.8,
BRI E R K M M A 5 TRl R AR, PRIIESE
B EE TS AR B3 5), G it i AR o DR RS R
KPR JJAETE

e [
,.[7'71/”[’ T I [ I —I “'! ~- ;:\

T

e ,7-;7‘::;,/’,:::;; T
\ﬂéﬁ?ﬂﬂ?fﬂﬁzi«ig‘jﬂif

3 MmiRERGRERE

4 Mgt A RENS 5

FaehE T 2755 A8 CAE JF, WeKsesl
T B E I R TR E R T . BSOS BTN RAY
SISy, RS 13mm, SR EIGEZY 900 o5 Bt
FHEA HT300, GRS 1400°C, BRRIRIIGIRETZ) 20°C,
KA E DB, B 72em/s,

4 Alha T2 B BRI R . MIRIIEE ] I,
PoKZHEBGE ., MraEls, (GRd RS ERERITN 3 NN
et AR, H B TFHEMrEeO ER R, HamRosr
POKFA, FEEARBFINEAEERST. hoh, Bk
FEROEEE A, SRErhRR, B Rk
JeI B, FAERIG, i EIAE RS A
%, PEXKIEREIR. P, AT 2000, X
a2 2 SEvP R g A A e b T, s | & s
RIKH NIV, RS A, e nlRE R S Tk
TR P,

B 4 Ma TZ R BT RRIUER



TIREFAREEE - £10% - £ 044 - 2026 £ 02 A

5 RAIZIT A RIER S SR
51 IZMUBEEAR

B as T 2R b, AR AEE R kL Ok
Fea: (1) BYREERERS T AR GESLEL, SR EEEN N
SN TR R ek, SR KRR, 55 &ML
Jedifklea;  (2) BEdREFE 12 REORS 576,
SEEHR T AR RS, AR T, T
5% M EA T P,

Ak LR A, X RE ARSI Tam i b, BEa
TR G E NP OSSO AR E AP E RS (L5
REEES) o BEIeEsEun R EE 124 $70 B
H, BPNEREET 70 5 50 IIRAEERZNA ¢ 50
EpNER O, it 24 NGO R RER AL E =
SABE:SAN=1: 1.02; FE—FrNEe s AR 2y
280mm, FAYTNEE AR 500mm, 55 By BE O R Bk
A _EERMEZ) 520mm; B REA G A RAH T A A E .

AU Bl A BN E (R : (B REETTA L, &
—BhNER AR, AR N IR SRR 1
AL, YA BRI O e R, MEE R E EF
EETHNROEER, PWNERORNES, "R
PROKIR PR, 80 B T D g KR R i SR
R. AT,

B 5 it ERERE TEE

5.2 i BT ZARMEMS 2

G T 2725 A48 CAE BTk i 76 7Y
A E AR T, Koy RS . M . BREIRE
Bad . WA WIGIR S S T 2SS WG T =
—5, DB a Rt

& 6 A b/a ok e B RIS SR . MIEIFR AT I,
FREYHEOK S B REFREASE -MNED, T
EFRaE R, BXoln T oA SRR . S,
WgokgE EAES TN EES, BTN R
B, BRI TYAGREIS, AIMIRE e ST <A
R. AT,

E 7 A G s S PR SR, B
BRI R T AR BSR4 %.L&aﬁ%lﬁ%ﬁ%ﬂ’]ﬂ
B, BRI REEASCI R AR, AR IR TEEE LR
HRPEAE N T, MRS 92 T e A

i
i
i
i

E 6 it ETZFRBETEERER



