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Table 1 Chemical composition of nodular cast iron
crankshaft wg/%

C Si Mn Cu Mg P S

3.7 2.0 0.4 0.6 0.05 0.05 0.02

F2 BEELESH
Table 2 Ultrasonic processing parameters

TS BAEEAKHZ  HRRA RN R /min
1 19.59 05 3
2 20.12 15 3
3 20.3 25 3

E1l CYCS-1000T) £INEERI B AR IER SR
Fig. 1 CYCS-1000TJ Full function adjustable digital ultrasonic processing system
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Fig. 2 Sampling positions in crankshaft for measuring tensile strength and impact toughness
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Table 3 Mechanical properties of nodular cast iron
crankshaft samples

Ji's BLhRE/MPa K R% wialEEl (Jem?)  BEEFHBS

0 787 4.7 34 267
1 869 55 41 259
2 878 5.8 36 278
3 892 6.6 46 281
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Fig. 3 Microstructures of specimens under different ultrasonic output currents
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Table 4 Effect of ultrasonic output current on graphite
balls in microstructure
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Fig. 4 Influences of the number of graphite balls and maximum sphere area on strength of nodular cast iron
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Fig. 5 Effect of ultrasonic treatment of melt on lamellae spacing of pearlite in ductile iron
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Fig. 6 Fracture morphology of tensile specimen without ultrasonic treatment
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Fig. 7 Fracture morphology of tensile specimen with ultrasonic treatment
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Effect of Ultrasonic Treatment on Solidification Structure and Mechnical
Properties of Nodular Cast Iron Crankshaft

YA Bin', CAl Yong®, MENG Ling—gang’, LIU Heng-le®, ZHOU Bing-wen', MENG Xian-jun?®, ZHANG
Xing-guo', ZHANG Guo-hui®

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China; 2. Liaoning
Huayue Precision Processing Co., Ltd., Benxi 117100, Liaoning, China)

Abstract:

The crankshaft castings were produced by nodular iron melts with and without ultrasonic treatment to
investigate the effect of ultrasonic treatment on the microstructure and mechanical properties of nodular cast
iron crankshaft. The results showed that ultrasonic treatment increased pearlite content in microstructure; and
with enhancing the ultrasonic output current, the strength and elongation of nodular cast iron specimens also
increased, up to 892 MPa and 6.6%, with an increase of 13.3% and 40.4%, respectively, as compared with
those of nodular cast iron specimens without ultrasonic treatment. In addition, ultrasonic treatment decreased
the size of graphite balls, reduced the phenomenon of stress concentration caused by graphite balls, shorten
the lamellar spacings of pearlite, and therefore, improved the mechanical properties of nodular cast iron
crankshaft.
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