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Fig. 1 Sketch of K403 supperalloy thin wall casting
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Table 1 Chemical composition of K403 superalloy W /%
Cr Co w Mo Al Ti Fe Ni
10.0~12.0 4.5~6.0 4.8~5.5 3.8~4.5 5.3~5.9 2.3~2.9 <20 N




20214 SE8HAIET0E

(2) FAETEPRENIDE . EWNTES
NENZ AN FE RO @BEIISFIE, RREDH
T, —FESERRED Y, B2 SR
g, S—rHHEEDERRAERK, SBIRERKER
%, HERENEMUB S BIRAERE,

Hit, EHERISEFIIREREBRRIR
Rt R EIZHHEIS T ZRITHIKEE

2
21 BHETEHMHE
AT, RIER, FELKIIHES

TEEIZ2ER, BRETBEBEHELZHT
FHHE, BEXE=0.1Pa, ETEEK. X T8

ERIYN e sur sl N et

2.2 mERZRIT

RITRERFA NAREHFHRSET R RS
. GEME, BERIRRENERI. BEERER
SINUE. HEH#ERIE . RERFRITNIEERY
EVUL NN

(1) sISEBRFR. &
BEURERS;

(2) RESRRFEBRATS EFIERED LS
B, RIEHHRCENSMT. 7o,

(3) 7_ ﬁE’JETIEﬂP\BE,ﬁ Pz, BERFZPERD
SN 7 EHRPE

(4) ﬂw%*”P\JE’JmF >, BT RAEN
EE, ROHFIERST, BELEH IR . R
bz . FELLERTIUERMIURERS, RWRETDH

Leithzeny, LGRS

ERMEREGHLE, FREDSHHEY, BiNRE
Fiz.
Bﬁu|LE*DS@$E?ETTL+HF[G] :
G
Spe=— 9
= put J2gH , (1)

Hh: WIREBRH, HAFHFHEL (em) , GhZ

BRAENREBHANEENZDES (kg) , pHIEER
BE (kg/cm’) , (REAIE (S)
TEBRSE=2 826 mm’ BEHE 431,

WD mEEMLE, ,mliltlzjszE S Y F Y F
=1:0.95: 121, EREAN (1550+10) C,

ok, #IFEEREBALO  +EEAR, BSRER
1050 C, BIFEEH20~25 mm,

2.3 HHIER
I NERR R, BIRFEHLEEFEERRRNE
REE, RBARIMEBER. NREEIMATZEFTEE

TZHEAR Founore

k&, RighERERERRFTEEBM .. FILLFEH
WEAFAENRENTERESEEREDEFY,
DEBRIEFHLETEERIR, RaMERE, N
MS T XL HINRTE -

3 IJ'UIEIZJﬁE{’t&H_Ll‘IE
3.1 ITGIEEIZJ{jE'{’Z

NTEFRAF G RIARABEHRE, FEXRT
TZ2HThM . BiCRITSHEEIIERSE S 2
FHEETIZRITNERERY, RibASI A%
FERURTIIE . ¥MEBEUHFTEIENREZE X
FRE. BREEMNRAL, ATEEEEXERR
ST EH RN, BT T — N =EFI=KFEMIE
i, FERHFISHERFISCASTIELL T FIEM
R (WEANE, NS H2575) , FROFE?2
Fi7R o

BII X ELA A RIRED T, SET(IXNFE
EXWHIFEARTRE>RIRFG>BETRE . /LA
FEBESF (E3) , ARTIRRYF, FHAFTENE
=2, FERESEFNRESR&IYS, EIEE
F5 ZTHATIRFRIIE

3.2 HIWER

FRBRTHIT T IRERIUE. HHERWE4RT
™, ARBHREHIRNERE, IMNIERERYT,
KR T IRERE R

3.3 HFidie

NIERZRBEAITEE T RERE . RERFE
FimEXN RN ANRERE>FR IR TR
BE. FERIIIARTNENEN TR LEREIIEH
BEASRRIMMMERTHR, BNEERTHS
SERORDE. RIBATSENECY, ERENH

E2 HIEH R R
Fig. 2 Trial-produced casting and misrun defects
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Table 2 Comparison of mold filling effects under different casting processes

S B DETEIREE/C RISEIR B C FEHIF [ /s FERBUR (TR DA LR FET0 )
1 1:0.95:2 (1) 1550 (1) 1050 (1) 4,634 2
2 1:0.95:2 (1) 1450 (2) 900 (3) 4,593 2
3 1:0.95:2 (1) 1400 (3) 950 (2) 5.694 2
4 1:0.95:1.34 (2) 1550 (1) 900 (3) 4,578 2
5 1:0.95:1.34 (2) 1450 (2) 950 (2) 5.966 2
6 1:0.95:1.34 (2) 1400 (3) 1050 (1) 5.966 2
7 1:0.95:1.21 (3) 1550 (1) 950 (2) 4.44 2
8 1:0.95:1.21 (3) 1450 (2) 1050 (1) 5.107 2
9 1:0.95:1.21 (3) 1400 (3) 900 (3) 7.95 1

&= 0.265 0.826 0.069
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Fig. 3 Mold filling simulation results under different casting processes with three gating ratios
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Study on Casting Process of K403 Complex Thin Wall Parts

CEN Meng-jiang', CHEN Xiao-giang', CHEN Chao-ying', WANG Da-wei', LI Kai', CUI Xiao-miao®
(1. Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610091, Sichuan, China; 2. Dalian Yuandong Meilian Seiko Co., Ltd.,
Dalian 116000, Liaoning, China)

Abstract:

The casting process of K403 complex thin wall parts was studied, including casting structure analysis,
pouring system design, technological parameters determination, etc. The misrun defects appeared in the trial
production process of parts, so the orthogonal experiment was carried out to optimize the pouring system. The
numerial simulation and range analysis results show that the sequence affecting the mold filling is pouring
temperature>pouring system>shell mold temperature, and the mold filling effect under different casting
processes has great difference. The castings produced using the optimized pouring system had complete mold
filling and good surface quality.
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