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Research on Control Technology for Short Scratch Defects
on the Surface of Cold Rolling Rolls
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Abstract: An analysis was conducted on the mechanisms and influencing factors of short scratch
defects on the surface of cold rolling strip steel rolls during the grinding process. It was found that the
short scratches on the roll surfaces, characterized as fine, intermittent linear marks, were closely
related to grinding wheel vibration, improper characteristic matching and inadequate settings of
grinding fluid parameters. Effective reduction of short scratches during the grinding process can be
achieved through adjustments to grinding wheel, grinding fluid and grinding process parameters. These
improvements not only enhanced the surface quality of the rolls but also increased grinding efficiency
and the surface quality of downstream cold-rolled products. The short surfcace scratches were
significantly reduced after implementing optimizations in the grinding process of rolls at a certain cold
rolling mill demonstrated over a year and a half of practice, thereby substantially improving the quality
of the steel plate surface.
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Fig. 1 Characterization of Short Scratch Defects on Roll Surface
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Fig. 2 Schematic Diagram of Grinding Wheel Vibration
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Fig. 3 Grinding Wheel Abrasive Material
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Table 1 Grinding Wheel Grit Size and Roughness

FRUERL TR (#) Vortex ZHEAIE (#)  REHLEEE Ra

46 46 1~0.7

60 60 0.7~0.5

80 0.5~0.3
80

90 0.25~0.4

100 0.2~0.3
100

120 0.2

150~180 120 0.15
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Table 2 Matching of Cold Mill Roll Hardness
and Grinding Wheel
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B R FIK BRI SEAFIHM AR
MR MERE REEE i Vortex B12/24/

(HRC) (HV)  (HB) (B491) BQN24
56 640 601 77
57 660 620 79
59 680 638 80 E H/I
59 700 81
60 720 83
61 740 84
62 760 86
63 780 87 D G/MH
64 800 88
64 820 90
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Fig. 4 Variation of Scratch Quantity Distribution
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Fig. 5 Static and Dynamic Balance Adjustment for
Grinding Wheel
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Fig. 6 Variation of Scratch and Wear Conditions
with Grinding Wheel Parameters
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Fig. 7 Variation of Scratch Conditions with

Grinding Fluid Concentration
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Table 3 Technical Scheme for Roll Grinding Process to
Suppress Short Scratch Defects on Roll Surface

TF TZ54H Hfl TJF TZ54H Hfl
G I /(m/s) 25~30 G I /(m/s) 15~20
HLAR S /(r/min) 30~35 BLIR S /(v/min) 35~40
-1 B R 3 B/ (mm/min) 2 000~2 500 = B R 3 BE/(mm/min) 1 000~1 500
L4 1/ (mm/min) 0.005~0.020 B4 E/(mm) 0.003~0.010
I/ (mm) 0.10~0.20 Wh 46 H B /(m/s) 15~20
WP 46 HE /(m/s) 20~25 FLHRHE /(v/min) 40~45
_— FLARHEE /(r/min) 35~40 i RS/ (mm/min) 1 000~1 500
= FER U/ (mm/min) 1 500~2 000 H 25 95/ (mm) 0.003~0.010
LY #E/ (mm/min) 0.005~0.020 G A (m/s) 15~20
PHE L ((m/s) 20~25 We-1 FLHRE FE A(r/min) 40~45
HLHR I /(r/min) 35~40 B/ (mm/min) 500~1 000
HLEE-3 B R 3 B/ (mm/min) 1 000~1 500 WP 46 HE /(m/s) 10~15
#2245 3E/ (mm/min) 0.003~0.010 -2 FLARH R /(r/min) 45~50
FER 3 E/(mm/min) 500~1 000
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