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Experimental research of vibratory cast-rolling strips for
20CrMn alloy steel

WEI Jie-ping, XU Zhi-qiang, SUN Ming-han, ZHU Zhi-wang,
WANG Hai-jun, DU Feng-shan
(National Engineering Research Center for Equipment and Technology of Cold Strip Rolling, Yanshan University,
Qinhuangdao 066004, Hebei, China)

Abstract: In order to investigate the influence of the mechanical vibration applied in the technology of twin-roll strip
cast-rolling on the microstructure and mechanical properties of the cast-rolling strip, a ¢500 mm X 350 mm micro-ampli-
tude twin-roll strip cast-rolling mill was designed and manufactured. The casting mill was used as an experimental plat-
form for a number of process exploration experiments, and the reasonable process parameters that could achieve stable
production of twin-roll vibratory cast-rolling strips were finally determined. Then the microstructure and mechanical
properties of the 20CrMn alloy steel cast-rolling strip obtained under vibratory and vibrationless conditions were tested
and analyzed. The microstructure observation result shown that the average grain size of the normal surface of the vibra-
tory cast-rolling strip reduced from 70 to 35 pm compared with the vibrationless one, and the grains on the vibratory and
the vibrationless side of the longitudinal section of the vibratory cast-rolling strip were also refined to different degrees.
The tensile test result shown that the yield strength, tensile strength and elongation of the vibratory cast-rolling strip in
the vertical-rolling direction were respectively 21.36%,27.35%,42.86% higher than those of the conventional vibration-
less cast-rolling strip. The above research results prove that mechanical vibration can effectively improve the microstruc-
ture, refine the grains, and improve the mechanical properties of the strip.
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Fig. 1 Twin roll strip casting mill
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Table 1 Technological parameters of twin roll strip casting
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Fig. 2 Principle of vibration casting and rolling of two-roll strip
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Fig. 3 Casting strip obtained at 1 580 C casting
temperature and 22 m/min casting speed
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Table 2 Chemical composition of 20CrMn %
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Fig. 4 Molten pool formed by broken rolling
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Fig. 5 Longitudinal section of strip obtained with

reasonable parameters
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Fig. 6 Overall view of strip
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Fig. 7 Surface comparison between non-vibrating cast strip and vibrating cast strip
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Fig. 8 Metallographic comparison of normal surface of strip
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Table 3 Result of extension test
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