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Effect of Back Tension on the Lubricating Condition in the Cold Rolling
of the Thin Sheet Metals
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The effects of back tension on the rolling conditions are investigated on a laboratory
rolling mill for three nonferrous sheet meatls. Back tension lowers the inlet pressure and
promotes the lubricant to enter the roll bite, thus brightness of the rolled surface and in
most cases coefficient of friction are decreased by increasing back tension. The variation in
oil quantity dragged in the interfaces of rolls and sheet may be estimated by a proposed
parameter: t;=7» (Uy+U,) / {« (2k;—01)} where » is viscosity of lubricant, U, peripheral speed
of roll, U, entrance speed of sheet, @ angle of bite, 2k; yield stress and ¢; back tension.
Coefficient of friction, however, depends on not only t, but also reduction and material rolled.

Some of the reasons are also suggested.
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Table 1 Lubricants and their viscosities

Luricant Vis;gsiztzsg C(CSt)
Spindle oil #60 19
Spindle oil $#150 l 44
Turbine oil 90 | 76
Turbine oil #180 | 190
Rapeseed oil | 70
Castor oil , 900
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Table 2 Calculated values of the ratio of the reduction
in mean roll pressure Jp, to the applied
back tension 6, 4pm/o; at o;=0, 1Pyo. (Bland-
Ford’s theory was applied for h;=0.3mm
R’=75mm. pyo means the mean roll pressure

at 6;=0.)

. # ] o2 | o3 | os0
0.03 | osez | o087 | 095
0.05 | 0.87 | o086 | 0921
0.08 | o821 | vor | 120
.12 | Lot | 145 | L8

Fr5ic, AERICKTS #p=0.03~0.08 (Hh) xt
LTid 4po/oy 3007 b BRGHEE 0.85~1.20 BT
BT ER, LB, 4pn/ciDFEBRIEIL 0:=0. 1P
(Pmo - 1=0 DL D p,) DOF Table 3 DL 5 Thik

Table 3 Experimental values of 4p,/oat 6;=0. 1 Pmo

Reduction
Material Lubricant _——————0. ” | e } o
ALO50P0 Spindle ol #60 | 105|120 1.8
Spindle oil #150 | L. 00*| 0.95 | 110
Spindle oil #150 | 1.1 | 170 | 2.5
TCUPIL Turbine oil #90 | 0.85% 1.60 | 2.70
Rapeseed oil l 0.90% 1.40 ’ 2. 60
Spindle oil %150 | 1.25 | 1.90 l
BSPI-1/4H | Turbine oil #180 | 1.00 | 170 |
Rapeseed oil l 0.92% 1.70 J
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Fig. 13 Surface texture of the rolled sheets (TCuPl-1/4H- Turbine oil % 90)
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Fig. 22 Coefficient of friction versus ty (1—2r/3) (With back tension)
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