BEIEROR

*1076- FOUNDRY TECHNOLOGY

D01 10.16410/j.issnl000-8365.2019.10.013

BR 2255 T 0 T B A5t fea UL S 381k

BTSRRI 2, N
(ESERER RIS TR b 35200240 2. Fi 288 sis AR F3§201805)

Frg 22 SR EKK CAPCAST ## iSRRI BR 22 S5 ek th Fl 9 15 AR » P00 647 28 7o 000 5 B 1 A AR o a] e AR R
PRI AL BN N FHES & A IR I3 1T X BRI IE - BHLLEE SRR A A L2504 TR B i e Rk 4E
IR PSR B R S ] AR 55 A 3 il T L BRSO LI M X e g (B ey 7= AR B R U N T IR AL 257 A2 2496 mmi
R/NHYULAEZAGETRE - BEDITTUMSE SRAE S50 S BN S AE 55 VU T Rl 25PN A& B ER G P o FFmeiE AR A dh | T 2458
BLRAVAETAS TG TP B DS AR E [F] —E 2 - ARSI AR R B G NS MA LU RE B A [F) 25
[ Hsf (B [R5 Tk

SRAETA] BRERBEEA iRl BRI SR RIG

FE 5SS TG245 SCERFRIEES A X 4'5:1000-8365(2019)10-1076-05

Prediction and Verification of Casting Defects of Ductile Iron Crankshaft

HU Bo', YU NingL, LI Dejiangl, TIAN Yingxin2, ZENG Xiaogin!

(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai
Sandmann Foundry Co., Ltd., Shanghai 201805, China)

Abstract. The casting process of nodular cast iron crankshaft was simulated by EKK CAPCAST casting simulation
software, and the types, locations and sizes of possible defects during mold filling and solidification were predicted, and
combined with the production test for verification. The simulation results show that the filling process of molten iron is
stable and no turbulence occurs under the existing production conditions. However, during the solidification process, a large
isolated molten pool area appeared in the fourth spindle neck, which had a relatively late solidification time and produced a
large shrinkage stress. Shrinkage crack defects of about 6 mm3 were easy to occur here. The simulated prediction results
are confirmed in the experiment, and the fracture defect is found in the neck of the fourth spindle. The cast crankshaft is
cut open and the volume of the fracture envelope is on the same order of magnitude as the volume of the predicted defect
formation area. Metallographic observation and hardness characterization show that there are obvious differences in
microstructure properties inside and outside the fracture, which are caused by the unsynchronization of solidification time.
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C S Si- Mn P Cr Sn Ti Cu Mg Fe
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Fig.! Pre processing settings for the gating system of crankshaft
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Tab.2 Volumes of isolated molten pools and defects
forming areas in the fourth main journals
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Fig.4 Crack defects in the fourth main journals
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