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Effect of Cold Rolling Process Parameters on the Thickness
Deviation of SUS301L Stainless Steel Plate
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(1 Tron and Steel Research Institute, Jiuquan Iron and Steel Group Co., Ltd., Jiayuguan 735100, China;
2 School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 71005, China)

Abstract : To investigate the effect of cold rolling process parameters on the thickness deviation of SUS301L stainless
steel plate, a quarter-symmetry model of a 20-high cold rolling mill was established using ABAQUS finite element soft-
ware. The control variable method was employed to analyze the effects of front tension, back tension, and rolling speed on
the thickness uniformity of the steel plate. The standard deviation of the thickness deviation was used to quantify the thick-
ness fluctuation. The results show that as the front tension increases from 130 MPa to 160 MPa, the standard deviation de-
creases from 6.46x107° to 6. 19x107°; when the front tension is further raised to 190 MPa, the standard deviation in-
creases to 7. 22X107°. A minimum standard deviation of 5. 75%107* is obtained at a back tension of 85 MPa, and the flat-
ness deteriorates when the back tension exceeds 115 MPa. The thickness distribution is most uniform when the rolling
speed is in the range of 6-7 m/s, with a standard deviation of 5. 75%X107* at 6 m/s. When the speed increases to 8 m/s, the
standard deviation rises to 8. 06x107°. Comprehensive analysis indicates that the optimal combination of process param-
eters for achieving the most uniform thickness distribution of the SUS301L stainless steel plate is a front tension of 160
MPa, a back tension of 85 MPa, and a rolling speed of 6-7 m/s. This study provides a theoretical basis for improving thick-
ness uniformity and reducing waviness and other shape defects in actual production.

Key Words : SUS301L Stainless Steel; Cold Rolling; Thickness Deviation; Finite Element Modeling; Process Parameter
Optimization
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Fig. 1 Finite element model of cold rolling process :

cold rolling mill
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Table 1 Model parameters of rolling mill and SUS301L stainless steel plate

B K /mm B JE fmm JELJEE /mm H A% /mm FMERT /G Pa HEL/N 4
SUS301L4N#HR 300 1250 3 - 200 0.3
TAER 1404 - - 63.5 220 0.3
5 —ral g 1580 - - 102 220 0.3
55 a4 1 444 - - 173 220 0.3
KRR 1280 - - 300 236 0.3
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Fig. 2 True stress—strain curve of SUS301L stainless steel
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Fig. 3 Cold rolling mill assembly model
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Fig. 4 Loading of steel plate: (a) application of front and back tensions, (h) setting of the initial speed of the steel plate
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Fig. 5 Assembly model of 20-high mill and SUS301L steel
plate
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Fig. 6 Extraction path of steel plate thickness deviation
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Fig. 7 Effect of front tension on thickness deviation distribution of steel plate :
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Fig. 8 Effect of back tension on thickness deviation distribution of steel plate :
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