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Influence of Microstructure on Erosion Behavior
of 3Cr13 Stainless Steel

Wang Haishuai, Wang Shuqi, Zhu Tao, Mao Yishu, Yu Jianping
( School of Material Science and Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract: The liquid/solid erosion wear tests were conducted for 3Crl3 steel which had been tempered at
different temperatures on the self-made jet-type erosion wear tester. The effects of microstructure on ero—
sion behavior of 3Crl3 steel were investigated, and erosion mechanisms were also discussed. Results
showed that for all the three tempered microstructures of 3Crl3 steel, maximum erosion rates were found
at 45 degree angle of attack. The erosion resistance of specimens tempered at 200 C and 500 °C exhibi—
ted no obvious difference, showing better erosion resistance than the specimen tempered at 750 °C which
reached stable erosion stage earlier. The main erosion mechanism was characterized by micro-eutting at
low angle of attack and by brittle spalling and fatigue damage at high angle of attack.
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Table 1 Main chemical compositions of the tested steel %
C Si Mn S P Cr
0.25~0.34 <0.6 <0.6 <0.03 <0.035
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Fig. 1  Configuration of the spray head
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Fig. 2 Microstructures of 3Crl3 steel tempered at different temperatures
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Fig. 3 Erosion rate of 3Crl3 steel changing with
time at an attacking speed of 9.7 m/s
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Fig. 4  Erosion rate of 3Crl3 steel at 45 and 90 degree angles of attack
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Fig. 5 Erosion rate of 3Crl3 steel changing with
time at an attacking angle of 60 degree and
attacking speed of 9.7 m/s
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Fig. 6 Typical morphologies of the worn surfaces of 3Cr13 steel subject to 30 min of erosion
at various attacking angles at attacking speed of 9.7 m/s
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