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Effect of Cold Silicon by Grooved Rolls on Internal Strain of

3 % Silicon Steels

Masuji Kumazawa, Kenzo Iwavama, and Yézs Suca

Synopsis:

Generally, the higher the residual strain which is introduced by rolling, the more effective the develop—

ment of (100) recrystallization in 3% silicon steels.

of deformation involved, an experiment was condu

rolls.
The experimeatal results are as follows.

In order to confirm this effect and to clarify the mode
cted on work hardening by rolling between grooved

(1) As compared to ordinarily cold rolling, internal strains of about 1.3—1.5 times were obtained by

groove rolling and succeeding smooth rolling.

(2) Grooved rolled specimens generally exhibit far greater hardness in their center than on the surfaces,
This is due to irregular deformation. from groove rolling which induces extensive internal structural change.
(3) As compared to ordinarily cold rolled steels, cold groove—rolled specimens exhibit considerable work

hardening by the following rolling on the flattener of a smoothing roll.

This is due to grooved-roll pro—

trusions wedged into the matrix under flattener pressure by that is termed the wedging action.
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Fig. 1. Hardness distribution curves on the surface of specimens cold rolled by grooved rolls.
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Photo. 1. Microstructures on the surface of specimen cold rolled by grooved rolls.
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Fig. 3. Effect of rolling reduction by grooved
rolls on Vickers microhardness.
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Photo. 2. Microstructures on the sections of speimens cold rolled by 709,

reduction of grooved rolls.
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Photo. 3. Change in microstructure for rolling direction of specimens cold rolled by 709,
reduction of L-type grooved rolls. Photos. (2) and (3) show the microstructure
of surface eliminated about 1.5 and 3.0mm on the section of (1) respectively.
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Table 1. Values of residual strain obtained.

E(222) €(400)
Specimens No.,
Reduction (% ) : €400y € (222)
€ |&%€'sr1| Emiddie’ Egurface € &€ sr1 € Middle! € Surface
SR-1 Surface| 0.96 | 1.00 191| 1.00 1.99

GR-0% 1.38 1.06
SR-86 Middle [1.32 | 1.00 2.02] 1.00 1.53
GR-1 Surface|1.30 | 1.35 251 1.31 1.93
GR-75 1.22 1.07
SR-75 Middle |1.58 | 1.20 2.69| 1.33 1.70
GR-2 Surface|1.35 | 1.41 2.73'f 1.43 2.02
GR-60 1.60 1.18
SR-62 Middle |2.16 | 1.64 3.21| 1.59 1.49
GR-3 Surface|1.30 | 1.35 271 1.41 2.08
GR-70 1.32 0.90
SR-49 Middle {1.72 | 1.30 243 1,20 1.41

GR : grooved roll
SR : smooth roll
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