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Evolution of Strain States and Textures
During Symmetrical/Asymmetrical Cold Rolling

Moo-Young Huh, Jae-Pil Lee, Jae-Hyup Lee
Div. of MSE, Korea University

Abstract

Symmetrical and asymmetrical rolling was performed in AA 1050 sheets. Asymmetrical rolling was carried
out by using different roll velocities of upper and lower rolls. The effect of the reduction per rolling pass on the
formation of textures and microstructures during symmetrical and asymmetrical rolling was studied. In order to
intensify the shear deformation, symmetrical and asymmetrical rolling was carried out without lubrication. The
strain states associated with rolling were investigated by simulations with the finite element method (FEM). A
fairly homogeneous residual shear strain throughout the sheet thickness was observed after asymmetrical rolling.

Symmetrical rolling with a high friction ga\}e rise to a strong net shear strain gradient in the sheet thickness.
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ARy AE2AE ZEY @ u iR AFfole dFE ZA Yo HAdAFEE dux v}
At 2dyg v} 2y o] AEHoA AL ddEHE BAY FY¢ Fol ofd HE 7
FolA dojutes AGRAE FAIT Aoz hdAe vy oo Futsls JFPxAE AlEd
A FAAZRA dAHo B2 FAREE X¥stE Aotk & A & AboldlA WHHFHF 7138
g g 2 Agdde W3t gdAe dAEFHY HEWAA v F, GTUA A dAAY F
A Fol g xFH Fo] HUWYP YJEHERE Bovs 4ol He Aolv [1-5] ol¢t A
dABA FA Fol wHME EFFAET HFE AEHIT Qo E3 dAAeke] npEo] A3t
H Y FolMe Aagdge] A HASA HAT T ST od WE HIHFe gFHe=
Stk (6], ¥ =EoMe 3T AMAA dd A GAHFEE FHE FTLAHSE o]’ F
Ao, AA A¥E Bk ¥z diA/mgE 4a A JFRAY PHE FHEA FHaa
oA dEFE APNHZEZ Rd¥Yd IFEA 7 vttt B strain marking AEE F3H4
A/ A gl A AR FFAIHEH Z(net shear strain)E S FFHIAHA AL
Hi d4e) W vudty gl Al FAXE AARAE e BHEE AASATH
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(a) s=0.9 (b) s=0.5 (c) s=0.0
Fig 1. {111} pole figure of the hot band

(a) s=0.9 (b) s=0.5 (c) s=0.0
Fig 2. {111} pole figure of the initial sample (annealed at 260C for 1lh)
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(d) s=-0.5 (e) s=-1.0
Fig 3. {111}pole figure showing through-thickness after asymmetrical rolling in route 1

Fig. 4= 72 22 v
b wE A% g9 FET X
gaadn, add F2 38 539 F 3929
BeolE BE T FoAM @ Z

9 W gd Adle BE A2
vt W4 4 Alele @ d2a 3 ek 255, U Tk FolA Ad JAFzF
el £ £57 WE 23 JES AHY ZEFAA S0 =- EF HES AHY
FEAZo vsle] Adk FJgzFe] A ZF S £ APE T 0 & AU

HelFd, A APRAL $E
A ZolNE 49 AgEFol

ol



RO

R

10

MAX:5.31

MAX:3.46

(a) s=0.9 (b) s=0.0 (c) s=-0.9
Fig 4. {111}pole figure showing through-thickness after asymmetrical rolling in route 2
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(c) route 3

(d) route 1 (e) route 2 [&d route 3
Fig 5. Change in the strain marking after symmetrical rolling: (a), (b), (c),

after asymmetrical rolling: (d), (e), ()
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(a) route 1 (b) route 3
Fig 6. Changes in FEM mesh during the symmetrical rolling pass in route 1

and route 3
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(a) route 1 (b) route 3
Fig 7. Changes in FEM mesh during the asymmetrical rolling pass in route 1

and route 3
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