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Preparation and wear resistance of ZrO, toughened Al,0O; ceramic particles reinforced

high chromium cast iron matrix composites by powder sintering and casting

GAO Yingchao?, SUN Shugang®, QIAN Bing®, WANG Xingxing', LV Shuaishuai', ZHU Yu™ , NI Hongjun"
(1. School of Mechanical Engineering, Nantong University, Nantong 226019, China; 2. Nantong Gaoxin Antiwear
Technology CO. LTD., Nantong 226011, China; 3. School of Mechanical Engineering,
Nantong Institute of Technology, Nantong 226002, China)

Abstract: The honeycomb preforms were prepared by vacuum sintering the mixture of ZrO, toughened Al,O;
ceramic particles (ZTA,) of 1-2 mm, high chromium alloy powder and binder. ZTA, reinforced high chromium cast
iron composites were then prepared by pouring high chromium cast iron. The interface microstructure and phase
composition of the composites were analyzed by SEM, EDS and XRD. The wear resistance of the composite was eval-
uated by three-body abrasive wear test. The results show that the matrix of sintered high chromium cast iron is
remelted in the process of casting and is metallurgical bonded with cast high chromium cast iron matrix. The inter-
face between ZTA,, and metal matrix is compact, and there are no defects such as cracks and pores. The three-body
abrasive wear resistance of the composites is more than 3 times of that of high chromium cast iron. The composites
are applied to the preparation of grinding roller parts. After 5 000 h of service, the wear loss of the columnar zone

and composite zone in the direction of grinding roller radius are 8.2 mm and 5.9 mm, respectively, and the expected
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service life can be more than twice that of the high chromium cast iron grinding roller.

Keywords: ZrO, toughened Al,O3; high chromium cast iron; composites; powder sintering; casting; three-body

abrasive wear
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Table 1 Physical and mechanical properties of ZrO, toughened Al,0; ceramic particles (ZTA,,)

Material Density/ Vickers Coefficient of thermal Fracture toughness/ Flexural strength/
(g-cm™) hardness expansion/107¢°C ™! (MPa-m'?) MPa
ZTA, 4.6 1800-2 100 7.5-9.0 6.5-9.0 350-550
x2 BEEESHRLERS
Table 2 Chemical compositions of high chromium cast iron alloy powder
wt%

Element C Cr Si Mn Ni \Y% Mo Fe

Content 3.2-3.5 26-28 0.7-1.0 1.1-14 2.3-2.5 0.2-0.3 0.4-0.6 Bal.
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Table 3 Chemical compositions of cast high chromium cast iron (HCCI)
wt%

Element C Cr Si Mn Ni Mo Cu Fe

Content 3.0-3.3 24-26 0.5-0.8 0.6-1.0 0.3-0.5 0.4-0.6 0.2-0.3 Bal.
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Fig.1 Diagram of three-body abrasive wear test and sample
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(c) Partially enlarged views of composite zone
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Fig.2 Macroscopic morphologies of prefabrications and ZTA,/HCCI composites
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Fig.3 Metallographic structure of ZTA,/HCCI composites (a), interface between cast and sintered
HCCI matrix (b) and interface between ZTA,, and sintered HCCI matrix (c)
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Fig.4 XRD pattern of ZTA,/HCCI composites
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Fig.5 Element distribution at the interface of ZTA,/HCCI composites
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Fig. 6 Image processing of wear ZTA,/HCCI composite samples
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Fig.7 Volume loss of ZTA,/HCCI composites and HCCI
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Fig.8 Micro morphologies of worn ZTA,/HCCI composite samples
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Fig.9 Wear morphology of ZTA,/HCCI composite grinding roller
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Fig. 10 Wear morphology of HCCI grinding roller
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