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Effect of Carbide Properties on Lubrication Characteristics of Roll in Cold Sheet Rolling

Akira Azuvsema and Yasuhiro Jmeo

Synopsis :

The effect of rolls made of iron-chromium-carbon alloys and high speed steels on the lubrication characteristics are
examined by rolling annealed low carbon steel sheets.

Coefficients of friction for reduction in thickness and limit

reductions of friction pick up are measured using the simulation testing machine of sliding-rolling type. The relation
between the experimental results on the limit reductions on the one hand and carbide type, carbide area and carbide

morphology of roll materials on the other is discussed. The conclusion obtained are as follows ;

(1) The difference of

coefficient of friction among roll materials is small in case that surface roughness of roll is constant. (2) The limit
reduction of friction pick up has a strong correlation with the carbide mean spacing of roll materials. (3) Controlling the
carbide spacing small is effective for prevention of friction pick up.
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Fig. 1. Side view of the simulation testing machine.
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Table 1. Chemical composition of evaluated rolls.

Chemical composition (wt%)
Mn P S Cr Mo Vv

0.34 0.002 0.002 7.86 0.89 0.45
0.34 0.002 0.002 892 0.88 0.45
0.37 0.007 0.006 10.06 0.97 0.48
0.35 0.002 0.002 12.46 0.88 0.46
0.38 0.011 0.006 14.90 0.95 0.48
0.39 0.012 0.006 17.15 0.95 0.48
0.40 0.015 0.007 19.73 0.98 0.48
0.49 0.011 0.003 5.30 3.10 1.15
0.30 0.010 0.005 3.75 9.50 1.15
0.32 0.010 0.011 3.96 0.66 2.00 18.30
0.42 0.013 0.009 456 056 4.97 510 13.32
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Table 2. Hardness and surface roughness of evalu-

ated rolls.
Symbol | Hardness | Surface roughness Ra
(HRC) Len (zm)
DS-A 64.3 : 100xa ) 0. 045
DS-B 64.4 0. 054‘
DS-C | 65.0 0.050
DS-D 64.8 0.052
DS-E 65.0 0.058
DS-F 64.9 0.055
DS-G 64.4 0.050
HS-A 65.1 0.043
HS-B 65.8 0.053
Hs-C 64.4 0.053
HS-D 66.0 0.048
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