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ABSTRACT The surface roughness rolling-transfer and change law of high strength steel strips and the surface roughness change law
of working rolls are studied through a batch of field experiments and analyzed by a statistical method to find out a control method of pro—
ducing high strength steel strips with especially required roughness. Experimental results show that the surface morphology of high
strength steel strips is determined by the end of the continuous rolling mill. A surface roughness prediction model and a rolling-transfer
rate model of high strength steel strips and a surface roughness prediction model of working rolls are established in this paper. The roll-
ing-transfer behaviors of high strength steel strips are compared with those of normal strength steel strips. These models can be used to
predict the surface roughness of high strength steel strips during industrial production help to order the cold rolling sequence and make
a rolling plan more efficiently and determine the roll replacing time.
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Fig.1 Stamping galling of RP153-980B cold—rolled high-strength
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Fig.2 3D surface micro-morphologies of steel strips made with the electro-discharge textured work roll ( a) and the grinding work roll ( b)
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3 (a) (b)

Fig.3 2D surface profiles of steel strips made with the electro-discharge textured work roll ('a) and the grinding work roll ( b)
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Fig.4 Frequency-domain characteristics of steel strips made with the electro-discharge textured work roll ('a) and the grinding work roll ( b)
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Fig. 5 Variation of high-strength steel surface roughness with rolling process parameters: ( a) exit thickness; ('b) strip width; ( ¢) rolling reduction;

(d) strip rolling length; (e) rolling force
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Table 1 Model predicted and measured roughness and the correspond—
ing error rate
/pm /pm /%
1 0. 921 0. 908 -1.43
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Fig.6 Relations of surface roughness with exit thickness for high strength steel ( a) and normal strength steel ( b)
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Fig.7 Relations of surface roughness with strip rolling length for high strength steel ( a) and normal strength steel ( b)

8 (a) (h)
Fig.8 Relations of surface roughness with the ratio of rolling force per width to deforming resistance for high strength steel ( a) and normal strength

steel ('b)
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9 (a) (b)

Fig.9 Relations of rolling — transfer rate with rolling reduction for high strength steel ( a) and normal strength steel ( b)

10 (a) (b)
Fig.10 Relations of rolling — transfer rate with the ratio of rolling force per width to deforming resistance for high strength steel (a) and normal

strength steel ( b)
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