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Evolution of strain states during Cross-roll rolling in AA 5052
sheet for varying cross-roll angle using FEM

S. H. Kim, H. G. Kang, D. G. Kim, J. S. Lee, M. Y. Huh

Abstract
In the present work, cross-roll rolling was carried out using a rolling mill in which the roll axes are tilted by 5°, 7.5°,
10° towards the transverse direction of the rolled sample. The evolution of strain states during cross-roll rolling was
investigated by three-dimensional finite element method (FEM) simulation. Parallel to cross-roll rolling, normal-rolling
using a conventional rolling mill was also carried out in the same rolling condition for clarifying the effect of cross-roll
rolling. It turned out that three shear rate components were all introduced to the rolled sample by the cross-roll rolling
process, while only one shear rate component operated during normal-rolling.
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2. 7EteA M HY Table 1. Process parameters for the rolling

2 Aol M Cross-roll 4 34 Al HE &4 Rolling speed 2rad/sec
o] ¥stE olxry] #3ld FAaAM AL Reduction ratio, r 40%
€ 7|H¥to 2 3= 4] DEFORM-3IDE ©]§-35}9 Initial thickness of sample | 6mm
a4 st Rt Diameter of work roll, D 160mm
cAzE EFVE T A AAS052E At Cross-roll angle 5°,7.5°,10°
& Cross-roll ¥ ATAI v 9 dHALA Friction coefficient, g 0.3
sAE @A AEHCIA A Rolling temperature, T Room temperature

Fig 12 Cross-roll ¢¥<19] g8 93 7}1““:

The number of Elements 10000
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Figure 1. Schematic diagram of the cross-rolling mill.

AlEHolde] AHEE FAMSFE
E A% Cross-roll A AL Ae
S FYsith ¢ *f?_‘i% 2rad/sec, 3}
40% = B 27] FAE 6mmol A 3.6mm7}A]
UASATE  Crossroll ¥A¥ diAGA =F
160mm 73 F& AHE3%h #Ae} E39
vt HYQz 7] 9 F&E ¢dxAE 4
getq vtd AgE ZF vHEEAYN = 0302
sHAth ¢d &= =WL Lo sgon, &
Aol e AE HEg HAAE 22ste 1000074 Fig 2. Finite element modeling of Cross-roll rolling
2 At tiAgATdE th=2A Cross-roll ¢ mill (a) normal rolling (b} cross angle 5°, (c) 7.5° and

2

Al DEFORM 3D oA RAder 1% = 738 @ @ 10°.
7] @7 WEo B9 A% 5 F HREE A
7] H8l HyperMesh 7.05 A&sted & 33 A 3. S35t94 sA A
vibrationS A A5} o}
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Figure 3. Variations of shear strain components &, &,, &, along the stream lines s = 0.9 (a)normal rolling (b)
cross angle 5°, (¢)7.5° and (d)10°.
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Figure 4. Variations of shear strain components &,, £,, &

Cross

angle 5° (¢)7.5° and (d)10°.
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