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ABSTRACT Commercial grain oriented silicon steel was cold rolled by cross shear rolling
(CSR) with different mismatch speed ratios (MSR), followed by industry annealing. The effects
of MSR on the texture development were analyzed. Experimental Results show that the MSR
exerts little effect on the surface layers and the area near the higher speed roll, but more influence
on the middle section. With increasing the MSR, the texture configuration at the subsurface and
the middle section can be improved significantly. In this process the texture development exhibits
the “inherence ”, but does not influence the final results. The effect of secondary recrystallization
annealing in a CSR process is similar to that in conventional rolling process, i.e. Goss texture
grows abnormally, and form the only texture component. Under different MSR being used, the
final texture and the magnetic properties of samples are resemble, so the MSR can be selected
within a certain range.
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Fig.1 Texture distribution through the thickness of original sheet (a), cross shear rolled
sheet at MSR=1.1 (b) and MSR=1.3 (c)
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Fig.2 ODFs for constant ¥ sections after the CSR (Levels at 1, 3, 5, ...)
(a) MSR=1.1  (b) MSR=1.3 -
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Fig.3 Texture distribution through the thickness of decarbonation annealing sheets
(a) MSR=1.1 (b) MSR=1.3
O n-fiber @ ~-fiber (& a-fiber

3 it w

3.1 FIEXMTEFEREMNOBLABMHIE

BESLEINEE TR (LR 1.0) SEBRE TR, LERNRMEERFHE T —1#
X . FEHRAEA SRR T R Z 5 5E 0 AR E T X BRA AR R h4h, M T —
AF/MEE. R BIR . X R A AR IER E T R 5.4 5 % AL S B A H
Przat, XAE—EHZES. WA 1b, c AT, BEIBP=4 TERN v 414, EHRE5LF
T, Y EMBRERENRLAM & ERGMERE, SWASSHMILEER C, HETEE
BT, FfEESaER {1111(112) 84, REHREREX B8 508 LT A UK. EER
MWL RZZ [, SHMHMIAT AT LR85 f k.

JREEmpM R, 0.75 #71 0.5 Bf » SHHHES THEAS, H 05 EBAT 0.75 E (B
la). (HEXRFLE, 05 MHERE LM +v M + KB NEHHLEYS); MET EL, + 4
HEEBRSBBRREAERES, HaTFEILEFE2EPE (111}112) BH, SEER TR
{111}(112) 4y, vk, {111}(112) EUEEERE (B 2). XfrE5%E, 0.75 ELH
BB AWMU E TAALEMRMILE LV EFESY. FRINEKRAR, MELEES



404 & &’ ¥ #H 34%:

WEAASRBRIE A T A X, B ELSMEEI A I 10 hn Tk @S5 211 v LA A LB
5, MERAMITELR, & v KNSR E & TEPSH. RO REH, 075 B Layin
THEATERTEEE. B4, dilERe & B Eiiastrarm U fibthy 0.75 BIEAF
P, BEEXMZFRAL, TRERAAARTFRERHEE K.

AR OB AT E T —E0Rm, R L1, B U0s EF4ET
BERAY {001}(110) M@ EE {112}(110)(E 2a), BRLZ M EERE L, o KA
e HILHE 1.3 0), RE EMBTYIN K, &2 E o S AE L EEEL (B 2b). %
PAELHT, BmaEmasr i O EZAHRIEA {001}(110) A1 {112}(110) HIHA R, {001}(110)
A RIEFREMNINAS, TERRREMERRKA B EBSES, THRT Goss AHHA
B 1238 sRiig, fERFSHET, WHACHEEERBRE {001}(110) 44, HEEE® LY
B, o FMEoAEMEH. XFHOMAFIERA: B2 EH THBTYIN A8 A Bt H A
FIEMA TR, SERA O EMAS, ELRKREH.

3.2 ARFETH “&EFE”

EARFEL T, BEERARELRR AR R ES MR LR, SlMeAET — RN
. HBEEME, FMEREIHBR XS, NFOCERSREBEREMM TRE, SN
15 SLETAYR AR AL ( 1a, B 3a, b), ST RERMAG AT A 5L T
R B DY WA —MERA. B, REERERMAZ DR TS L H
fl, HRBERNNTERZFEBEBMWTRZHT, T2 LM LwZESMN. EEARME
T, “BIE% " MFATEIRAM B &S S MR AR
3.3 Goss IETHIE

WERE EHRFHRAIET A4 THENR LI, L3 BmE KE, ERHEERGRR
n 4 (& 3a, b). ELREHXFEHASH Goss BRI RHEKKXMBAFR, FHW KES S
BESEMELBAL, Goss LI B R HE & PRy ME—H 4

it R B RIR KT, PRI T BRI EE Goss M, MEAEBAMERE, JFEM
R EELE, RHRA R B AR EN, UM BARERAEEAK, E—ENE
HREE REZKESN, AHFTEEFIRPHE PR

4 25 w

(1) 3 HEXHP2 SLEE G R R AT PR AR M KB /D, (EXHOa k. & e
BA R T RGN ERE R OTAWESHEE.

(2) R RERMPLMFEEHRT BEHE ", KRR LT ICNE L EE /D, ®
&t " AR M RA RSB RA K.

(3) R ELH M KB RBE XS BREHMALBMEE,  Goss Ml R EKAFBNR
B R R PE— 27

(4) ARBE LT, HmeahRF, R4, B R A0 L i i b w] 7 —
2 B B I



4 M x| WIS R ALEE X 3% RESISUH R Y M 405

10
11

12
13
14

2 £ X K

Liu G, Wang F, Zuo L, Qi K M, Liang Z D. Scr Mater(in print)

Liu G, Wang F, Qi K M, Liang Z D Proc 11th Int Conf on Teztures of Materials, Xi’an, China, 1996: 315
xR, E W, FrEE nEX REM SREM. 1997; 33: 364

(Liu G, Wang F, Qi K M, Liu G L, Llang Z D. Acta Metall Sin, 1997; 33: 364)

Liang Z D, Xu J Z, Wang F. Proc. 6th Int Conf on Teztures of Materials. Tokyo: ISIJ, 1981: 1259
BEE, BN, £ B SHHHN=fEIESHR— ODF 4. LF: KIELFdiRM, 1986: 151
(Liang Z D, Xu J I, Wang F. Three Dimension Orientation Distribution Function of Terture Materials —
ODF Analysis, Shenyang: Northeastern University Publisher, 1986; 151)

XORL E M O OH., S8MEL RIEKFFM 1997; 16: 614

{Liu G, Wang F, Su L, Wei X Q, J Northeastern Uni, 1997; 16: 614)

% B, @K BEHRSHWERSER. KA AETFERGRE, 1984 29

(Zhu Q, Wei D W. Cross Shear Rolling Theory and Practice of Sheets. Shenyang: Northeastern University
Publisher, 1984; 29)

Cui D L, Shi J, Wang X J. Proc 11th Int Conf on Teztures of Materials, Xi’an, China, 1996: 717

Mishra S, Darmann C, Lii cke K. Acta Metall, 1984; 32(12): 2185

Té th L 8. Proc 11th Int Conf on Textures of Materials, Xi'an, China, 1996: 347

TER. SRBENLTE. AR BwE&Il kK, 1988: 6

(Wang T F. Plastic Forming of Metals. Beijing: The Metallurgical Industry Preas, 1988: 6)

Koh P K, Dunn C G. Trans AIME, 1955; 203: 401

Hu H. In: Himmel L ed. Recovery and Recrystallization of Metals. New York: Interscience, 1964: 311
Bottcher A, Hastenrath M, Liicke K. Teztures Microstruct, 1991; 14-18: 799



