=
FOUNDRY

IN=E

Vol.69 No.5 2020

1FEIE

(1. dt=p=s

E&EEN:

MG (1988-) , B, T
Bl mt, TEHR
FRaAREEHELZS
& # & & #l. E-mail:
cuixinpeng123@126.com

FEDZES: TG249

WEMFAEE: A
WV ERE - 1001-4977 (2020)
05-0506-04

WIS HER:
2019-10-17 W RI¥7s,
2020-02-26 IEIEITHS

B Ha R N F S SN IE

EWS, N, £ a0, B OE, kKER
PPRBATIR, AEmset A SR E A TRZEARFIZEF0, JE5T 100095;
2 ILREEMMSRIEERAS), 1t 100094)

WE: NEF LS SERERRRAMIARMAYERR, e Lt-EaRETHNERERE
LK RS T TE, FHETProCASTURE S BIRHT T RHEN . SIHFERED
FLBRERAIZIE, BIEREBRNEBERERERKA, MARKEHZUSME/N . BTN T %
EIEARNT], FRREFGINERE THSER . WEERWIE T RIURYERE .

KRR ARES; RS, NFESH MR

B=IU;

BEHSENBERVHH SIS EMRERE, BRREIRSEREITMIA
FiEY . BSEREAENREHZEKSE, SEHHRINSEINAHEERTE

o, BEFRERENRA, TEARNERR BRETHHIR TR T
Y BEETENPIEHIET, BUERIBAREFE T HNE, RATSHN
MBMT A, A, EERNEREEESEIRSE, ROBENRTIHSE
REF—NEEFFE" ., HRERETTHNENTIRFHELVERE. ReHFHRY
BESEEEENY., BRiXTETRE. 5. BEMESHENNIERS, iz
NFSHAVELIET, IEEFBIEN SRR RISRIES .

RIAREENERANERRYE, WE T RN T-HARER
MRENAWKEY, ET LIRSESKEE B

[EISEN=ES
imlJO

1 HRAZE
11 HIERS

AEREIRE RIS
HIEIIIERIN DRI HIT T TR

EFESIOFRESEU30%. p =1.2 g/cm’UFEAR, SIENTHEERS SRR
K, MR EIEEIE6~8 s, BhREARIL . HIREERIEERE T, BiYm
SRERENREHTHER-M-TIRRE, SR—TCEENES, BEUSRE. SRk
JRTeRLHIE o
1.2 bk

FBHIEMEERFTIN T H10MRIHAE, R 95 mmx6 mm x50 mm. FI/A

DMA 242EBIZZSHWIM DT CNEE MRS, NEBRXHA=mZH, ISEETEE
7925~600 °C, FHEIEREI10 C/min, MHZE5E . FIFADIL 402PCEUAFFBK S HTIX
MEFIEMIKRY, NERETEN25~850 €, FHEEE 10 C/min, EEEE
7925 C, MidF=54R .

2 EileiakiE
RVEHRIEHEHA LS
50 mm, L T i#E A3 EAIR RN

ZREME, HEAERAIECERR /91 172 mm x 400 mm x

L %

8. RIRGRAKIN, HEXE. &




20204 55H3/5569%

SEM 6N ROER, MBI,

FEProCASTERF ¥ 73 TUEA M, RIS R TR
H4 mm, ARNNEBREBITEFIRE, BREEREN
15 mm, RISEIERSEEEARMISEELLI845 ., &EM
KIEATIBAIMVE SR, MRIBMERENREN, Rl2E
&L, BRI 91 380 U/ (kg - K) , S
REHHL06 W/ (m - K) , BEEENSERTEEF
AREZEUMTR, BEMREBEMRRE NS, KET
22 EhBmAEERAOOT, ®EEELT20 C,
BUETHUEEZ150 °C, iRERTE5 s, HFEHRFRSAD
100 min, BRFEEHELSEI20 min,

3 HZHREDR
31 mERMHEE

B2 7SI RSN ER . TR
FHEME, BEHEREEE TR, SERERKHIEL0~
200 CZa), ¥YEZ9793 900~4 900 MPa, WEEREF
5, WHESEEEEEK LT, 600 CHIKEIHEX
8, RA{ETE4 600~6 000 MPa 8], AEHFEHITEMEE
EHEERRK, THEEIRE AL 500 MPa, REEZ
BUSSHERRANIE R AEmBIE R, FRIAHAIUIRRERR
K, ENP- ¢ Mikihse . HESEIRFENEE SR
EENTIYE, E2+ “Te” MiLkiir, BE555 M
FAERIRYRMREE, HEUETT4 490~5 223 MPaZ (8],

4%*41%% FOUNDRY

El HKEeBRMFIRFEE
Fig. 1 Model of titanium alloy skeleton and pouring system
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Table 1 Properties of Ti6Al4V alloy
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Fig. 2 Measurement curves of elastic modulus
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Fig. 3 Measurement curves of CTE
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Fig. 4 Equivalent stress distribution at the end of cooling in the shell
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Fig. 5 Equivalent stress distribution after shell removal
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Fig. 6 Displacement distribution after shell removal
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Fig. 7 Real casting and its dimension scan results
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Shell Mechanical Parameters and Stress Simulation of Titanium Alloy

Investment Casting

CUI Xin-peng', LIU Jian-wei?, WANG Hong?, NAN Hai', ZHANG Ai-bin'
(1. Beijing Institute of Aeronautical Materials, Beijing Engineering Research Center of Advanced Precise Forming of Titanium
Alloys, Beijing 100095, China; 2. Baimtec Material Co., Ltd., Beijing 100094, China )

Abstract:

To improve the accuracy of the cooling forming simulation of titanium alloy in the shell, the flexural elastic
modulus and average linear expansion coefficient of the bauxite-silica sol shell were measured, and the stress
simulation of the titanium alloy skeleton was performed based on ProCAST. Affected by the internal porosity
of the sample, the measurement results of the elastic modulus are quite different, and the thermal expansion
coefficient is less affected by this. The simulation predicted the casting residual stress and showed that
casting deformation occurred at the periphery of the casting. The experimental measurement results verify the

accuracy of the simulation.
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