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Fig. 1 Effect of Sn on the phase diagram of the Fe-C alloy
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Table 1 Chemical composition of the gray cast iron wg/%
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Fig. 2 X-ray diffraction analysis of the gray cast iron castings with two
kinds of Sn contents
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Fig. 3 OM images of the graphite structure of the gray cast irons with different Sn contents
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Fig. 4 OM images of the matrix structure of the gray cast irons with different Sn contents
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(d) 0.06wt%; (e) 0.08wt%; (f) 0.10wt.%
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Fig. 5 SEM images of the pearlite structure of the gray cast iron castings with different Sn contents
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Fig. 6 Relationship between Sn content and mechanical properties of the gray cast iron
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Effect of Sn on Microstructure and Mechanical Properties of Gray Cast
Iron for Super Large Cylinder

CHEN Rui-run’, LI Yi-Ii¥, WANG Qi*, WANG Shu?, WANG Xin—xiu?, XIA Yuan®, ZHOU Guo-ping®

(1. School of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266590,
Shandong, China; 2. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, Heilongjiang,
China; 3. Yangzhou Wutinggiao Cylinder Liner Co., Ltd., Yangzhou 225008, Jiangsu, China)

Abstract:

Super large cylinder liner is an important part of large diesel engine, in order to improve the microstructure
and mechanical properties of gray cast iron for super large cylinder liner, different contents of Sn were added
for alloying treatment. Effects of Sn and its content on the microstructure and mechanical properties of gray
cast iron were studied. The results showed that with the increase of the Sn content, the internal graphite
structure of the gray cast iron was gradually refined, the amount increased, the pearlite content in the matrix
increased, and the mechanical properties were obviously improved. When the Sn content was 0.08 wt.%,
the comprehensive mechanical properties of the gray iron castings were the best. The Brinell hardness,
compressive strength and tensile strength were HB 355, 1 341 MPa and 464 MPa, respectively, which were
50.4%, 23.1% and 54.3% higher than those of the materials without Sn. When the Sn content continued to
increase, the Brinell hardness and compressive strength were deteriorated. The mechanism of Sn improving
mechanical properties is to refine graphite structure and stabilize pearlite structure.
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