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Evaluation of Lubrication Characteristics of Cemented Carbide Rolls for
Improved Productivity in Cold Sheet Rolling

Akira Azusumma and Yasuhiro Jmso

(1) The coefficient of friction is influenced more considerably by the surface
(2) The cemented carbide rolls have good anti-seizure property due
) If the cemented carbide roll should be applied to the actual mill, the maximum
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Synopsis : The effect of roll material on lubrication characteristics is examined by using cemented carbide rolls with different
carbide contents for the purpose of improving productivity in cold sheet rolling. Coefficients of friction for reduction
in thickness and limit reductions of friction pick up are measured by means of the simulation testing machine of sliding
—rolling type. The effects of roll material and surface roughness on the coefficients of friction are quantitatively
evaluated. On the other hand, the limit reductions are evaluated by both carbide area and carbide mean spacing. The
results obtained are as follows;
topography of the roll than by the roll material.
to their carbide mean spacing. (3
rolling speed would probably be two times faster than that of a 5%Cr-steel roll.

Key words : cold sheet rolling ; lubrication ; roll material ; cemented carbide roll ; productivity ; coefficient of friction ; friction pick
up.
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Table 1. Chemical composition of WC-4Co roll,
WC-10Co roll and WC-20Co roll.

Chemical composition (wt%)
Symbol
¥ C Co
WC-4Co 89.9 5.9 4.2
¥C-10Co 84.8 5.5 9.7
¥C-20Co 75.5 4.9 19.6

(a)¥C-4Co

L+ 10uxm

(b)¥C-10Co

L 3 10um

(cHWC-20Co

Fig. 1. Microstructures of WC-4Co roll, WC-10Co
roll and WC-20Co roll.

L 1 10um

Table 2. Carbide properties of WC-4Co roll, WC-
10Co roll and WC-20Co roll.

Carbide Carbide
Symbol content mean spacing

(area%) Cpem)
¥C-4Co 87 0.3
¥C-10Co T4 0.4
¥C-20Co 95 0.7
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Table 3. Hardness and surface roughness of WC-
480 rollll, WC-10Co roll, WC-20Co roll and
5Cr roll.

llllll Ra
Cum

Surface roughness

Synbol Cut off length:(.8mm

Hardness

200um
0.010

¥C-4Co HRA92 0. 040

0.123

0.010

WC-10Co HRA89 0. 050

0. 100

0. 020

WC-20Co HRA8S 0. 033

0.113

0. 030

5Cr HRCES 0. 055

0. 090
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Fig. 2. Relationship between coefficient of friction
and reduction in thickness of WC-4Co roll.
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Fig. 3. Relationship between coefficient of friction
and reduction in thickness of WC-10Co roll.
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Fig. 4. Relationship between coefficient of {riction

and reduction in thickness of WC-20Co roll.
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. 5. Relationship between coefficient of friction
and reduction in thickness of 5Cr roll.



M 362 # & $HVol. 83(1997)No. 6

= 0.12 ¥C_4Co ¥C-10Co ¥C-20C0  5Cr
S - 8- ——
'g 0.10 |
o 4_9
< 0.08F
ks
° o}
5
g oo
£
§ 0.02 Roll speed:143m/min
0 a L 1 -
0 0.05 0.10 0.15

Surface roughness (umRa)

Fig. 6. Relationship between coefficient of friction
and surface roughness of roll.
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Fig. 7. Limit reductions of friction pick up for car-
bide content of WC-4Co roll, WC-10Co roll
and WC-20Co roll.
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Table 4. Waviness of WC-10Co roll and 5Cr roll.

lem Wea

Cum)

Vaviness

Symbol
Cut off:fn=0. 08mm, f1=0. 8mm

20040

Smooth 0. 003

Medium
rough

¥C-10Co 0. 011

Rough 0.019

Smooth 0. 030

Medium

rough 0- 054

5Cr

Rough 0. 087
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Table 5. Surface roughness of WC-10Co roll and
5Cr roll measured by a cut off length of
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Surface roughness of WC-10Co roll and
5Cr roll finished by other working proces-
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Fig. 8. Coefficient of friction for surface roughness
of WC-10Co roll and 5Cr roll measured by a
cut off length of 0.08mm.
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O®:--Cemented carbide rolls
A A--Test rolls in Ref. (2)
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Fig. 9. Limit reductions for carbide mean spacing of
cemented carbide rolls and test rolls in Ref.

(2).
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