2025 SHHA/IETAE

0T

mee
SimAE Founore [{7] [

st BRRINSEEE

HRH RO

ofEs 2, 2= (B, AT, BNEX® °, SBRRES, B, #REE
(1. R HEFERAFRIEIRAT, [ 5RY 518045; 2. AiASHF AT, MK 410083;

EEEN:

OfEH (1955-) , B, %
%, Bt FENESE
BEHIARIIE. E-mail:
madexin@csu.edu.cn

FhEDES: TG132.372
NEFRIRIE: A

N ESHS : 1001-4977 (2025)
09-1193-06

BEemB:

RYITBRHSZ TR SR B IE
(J5GG20220831092800

001) .

WisHER:

2025-03-13 W RI#7S

2025-04-09 WEEITHS .

3. ®HHFN=RHRBIREERS, T FAYl 518122)

WE: BAYERIMNBESHREN SRS SCMSX-47EE R FHIE [ E IS 21T 7 i
R, ERERTEBRRIVBRBERZRENTIN . ERER, ARRRSETTSEMN
T, BitalRERMI mmig 1 mmiy, BRINEN—RRREEEMMEN. MEERER
IS MERIBERSERL7 mmigina32 mmid, ERERBINTENE, RME—RREHY
REABRE, DMEMES, ERRESESHIERMINENEFRNRRERE.

Kiggia): PR, kiR, IR, MIREE

=EAL.
=2meE;

M= P REBEZARIREMEZ —ESREG S HESIRTNRE F . BT
ERNZREM R, BRMHFETERTRA, E8EFM TRAETREROGEMT
g, BRI, HRERAHNEAINEEBELETREREMH A, Flt, R&ER
EHAFNREEM AN RDISHEENEESS .. BESRSEASNERN
mOMBERE, HENEMEESHENSRRE, KRERONRESTEZ MRS
HESEREE . T EBEHFEEaEnRE L ZHEsRaSRa Y
B, RYEERSR, BeSMESHE, TERERNRAERTE™, LIk
SREHFERE.

FEIAEF S, BiekiRT IZ2ERMAANRE, RAflERRtHRiE
EH . BREBATEEIRERFHN RGO, EEEEKE—XBERER
FIE—EBEM .. kEI[NBEAREEE D A TR R AR ISIKIESR
BRES . fElRin RN EELMENEREBRIBISTIAZAR LR FER, #1558
L [ 001 ]| RANOEAEERSHFHEERNFTRORIRSERSEINEERFHAN
IZ2heRR . EEHAVRIERA, RNUZIVIERRIREITHRKEL, RERIRT—
PEIENFHREREER, REMARRFET. BRR—RREARE, 2R
FRO—XREMED [001 ] RESH UM RSB ENNBIE15°, SUFEAREIR
ZBinkE . STREEEZERMH, Y—XEOREXREN™E, EXRORE
BNTL0°, EEEN, LIBEXSMRERNTHRER.

TR RSRRIERIIIECEHT T REBWFR . SeoF NRIAISTRISARE
R EFIZRE L R 2 LI S HT IR R E EEMNEm™ . KkinE BTtk
NIBHAELER, NEMAHA N BEITIE T ERBET RSN TFENTH,
5 T IR AR TS R R E RN EES BRI—RE RGN k&EIIIZRIE
B, FERESIT T RIEBEFNRNSEEERKR, AN TIZIEEE AU
EERBNEEBMENS, Bl HIRIERRAYY SKERSE, BT RRREAE
QU WangSIEHERIFE R T REREANARE, BRETZEREF. JUFL%R
BRI F VA S N X IZNE |BRLERN, IANRINERBENAAENTiIRSIE
EEE . ZhangSHAR T HENRIARIER, NI BRI FEIEBEF N RNTS




F

Vol.74 No.9 2025

mE

.
{EE FOUNDRY =)

R,

A TIERBHBEIIMFS LIS 17T
5T IRMSBRIOR IERERNTN, B2
B AR AR EF SR A S PR

=]
—/ANE8l%,

1 HARBE
K%%_fﬁ g%aa%—fﬁé
B, 8o WERLFI.
*®l BREECMSX-AMEERIR

Tab. 1 Nominal composition of CMSX-4 superalloy
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Fig. 1 Dimension diagram of three kinds of starter below the grain
selector
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Fig. 2 The wax assembles with different selector starters
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Fig. 5 Simulation results of primary crystal orientation deviation angle 8 with selector A (a) , B (b) andC (c)
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Tab. 2 Some important data in the simulation result shown in Fig. 5 W /%
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B 8.19 5.05 2/16=12.5 3/16=18.8
C 571 2.99 0/28=0 2/28=7.14
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Fig. 8 Experimental results of primary crystal orientation deviation angle 8 with selector A (a) , B (b) andC (¢)
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Effects of Selector Starter Dimension on the Crystal Orientation of Single
Crystal Superalloy Castings

MA De-xin"?, LI Li°, SUN Hong-yuan®®, ZHAO Yun-xing®*, DENG Yang-pi®, CHENG Bo-wen®, XU Fu-ze®

(1. Shenzhen Wedge Central South Research Institute Co., Ltd., Shenzhen 518045, Guangdong, China; 2. Powder Metallurgy Research
Institute, Central South University, Changsha 410083, Hunan, China; 3. Shenzhen Wedge Aviation Technology Co., Ltd., Shenzhen 518122,
Guangdong, China)

Abstract:

The directional solidification process of superalloy CMSX-4 in a single crystal selector was conducted and the
impact of the starter dimensions on the quality of single crystal selection was investigated. The results from
numerical simulations and experimental measurements were similar. With the increase in the starter diameter
from 9 mm to 15 mm the quality of the primary crystal orientation was slightly reduced. By increasing the
starter height from 17 mm to 32 mm, however, the selection quality of primary orientation was significantly
improved. As a result, the single crystal castings with smaller deviation of the primary crystal orientation
could be produced and the reject rate of the product was noticeably reduced.
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superalloy; single crystal castings; selector; starter; crystal orientation
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