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Effect of Cold Rolling by Grooved Rolls upon the Formation of
Recrystallization Texture of 3% Silicon Steels

Masuji KuMazZAWA, Yasuhiro NAKAGAWA, Osamu Honyd, and Tomoo SEKINE

Synopsis:

In this experiment, effects of groove-rolling developed by the present authors on the mechanism of recrystal—
lization, on grain growth and on the formation of texture during annealing were studied. The experimental
results are as follows.

When the specimens groove-rolled under high rolling reduction were annealed, their (100)[011] texture
was fayorably maintained in the entire process of annealing, except that a temporary decrease in (100)
texturé was noted during primary recrystallization. At a 60% groove-rolling reduction or above, a grain
size reduction and increase in the fraction of (100) grains were noticed. The reduction by groove-rolling
applied during cold rolling is exceedingly effective in the development of amnealed texture. In fact, (110)
[001] texture was observed to develop at a grooved roll reduction of 40-509%,; (100)[hkl] texture at 50-60
% reduction; and (l00)[011] texture at 709 or above, each on annealing for twenty hours at 1 170°C.
The (100)[011] texture first formed during cold rolling was further developed on annealing into a higher

level of the same texture.
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Fig. 1. Effect of anealing temperature on the pole intensities in polycrystalline specimens
reduced to 0.35mm thick by succeeding groove rolling and smooth rolling.
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Fig. 2. Inverse pole figures of middle layer showing the effects of reduction by groove

rolling and annealing temperature.
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Photo. 1. Microstructure showing the development of (100) cubic grains at annealing process.
Specimens cold rolled by No. 3 grooved rolls and smooth rolls.

RO RBIC DS B EEPF LT, Ml
Ve LEERESHEGr oW TR s Tk ok,

Fig. 6 BHHELAEAHEMICEIET #Eo -0 Bk
BIXUOETROEELZRY. oL &, HEMCHLT
1170°C x20h ofiEgha s o7, BohifERy
ETHLRETRTERITHS.

(1) #Eo— Dy F56mm THEMAS VES
ik, MhoEsR(1)iemt X5, (112)[011]1%4R
RGO D iz 15° BliR X g2 R ERORLEH
D, XD a=0° OFLFEICEDITHEEL SR
%. (100) [hkll FRZyDdDiddizv, ETRE EFT
pHVELVWZELIIRD it hoi.

(2) Zmm v FOFe—EZERHLTETEDO/N
TWEEE, IFoRER(2)icmTise(l)cmz
T (110)[001] DGZEY LN E DR D X Stk 5.
ZHREESMOEEDR N & EXIE LT W5,

(3) (2)XVILFEe—VEERED, FTEY
60% &+ 35 L, MpoEER (3) KRTX 51 (100)

[hkl] & (112) [011] iR WAL b S,

(4) ()X bhxbiciEo—VEERMED 70% &
5L, MPOBEK(4IKTRT LS, SEBKEVH
(100)[011] MFEfkE b, FEEHME 45° FHRDOWHE

DMkt ERET 5.

(5) (100) [O1 NS oK LTk, Bho
MAK(5)E(6)eTFT o, MEX Ve — 1y
FRTSEEMRNELS.

UErRT IS, Py Fo/hIWVWEREe— LT
EAfE e — A OBRC X Y EETROWELTIRE T
{LEEER T 5 & &, Highic X oT (100) ko ERE
DEER LI T EMBPH LTI,

—fRIC DX S MESHEBSIET SO 2 KE
EROBBICXSBALERRNARICD 5558
D, BIEC LS 1~29% BEEOK L LD —RE
ZRELEL, ERESFMNOKREZIHT 572010 EY
TS EAEB SR L TWH T ERLELTS. ZhiT
MUT, #e—VEEEL X 388 ECR 5

— 74 —



«!

e

ke - ARV BELICE S 3%ERMOTRAEAMMOL(IC DT

2341

T.D.

Cold rolled 40 %
by No, 1 grooved
rolls and 756 % 1)
by smooth rolls

Cold rolled 60 %
by No. 3 grooved (200)
rolls and 62 % 3)
by smooth rolls

R.D.

C.D.
Cold rolled 70 3
by No. 5 grooved |
rolls and 47 %
by smooth rolls (200) 5%
(5)

Cold rolled 40 %
by No. 3 grooved 2)
rolls and 75 %

by smooth rolls

Cold rolled 70 %

by No, 3 grooved (200)
rolls and 49 % 4y
by smooth rolls

R.D.

Cold rolled 70% ro
by No, 6 grooved T
rolls and 47 % (200)

by smooth rolls #
(6)

T.D.

T.D.

Fig. 6. (200) pole figures of annealing texture of 39, Si-steels cold rolled by succeeding
groove rolling and smooth rolling, annealed for 20h at 1170°C.
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Fig. 8. Effect of groove rolling on the formation
of (100) cubic texture as compared with
that of smooth rolling. ¢, and ¢, present
initial thickness and reduced thickness.
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Recrysi. annealing temperature :
1w - 1170°C X 3hr
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Fig. 9. Effect of intermediate annealing on the
formation of (100) cubic grains.

(1) 70% by grooved rolls, annealed for 3
h at 1100°C and cold rolled by
smooth rolls to 0.35mm thick.

(2) 70% by grooved rolls, annealed for 3
min at 800°C and cold rolled by
smooth rolls to 0.35mm thick.

(3) 709 by grooved rolls and cold rojjed
by smooth rolls to 0.35mm thick.
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