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Abstract

The band steel rolling process was simulated with ANSYS finite element simulation method. The
rolling force working conditions were obtained and the hemispherical structure and the compo-
site coating material deformation on the surface of rolling were evaluated. Further, the influence
of band steel drawing velocity on the formation of the band steel surface morphology and forming
quality was analyzed. The influences of transition story thickness and rolling surface morphology
on the texturing ball stress were analyzed. Research results would provide theoretical basis for
studying the characteristics of the textured rolls surface.
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Figure 1. FEA model of band steel rolling
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Figure 2. Displacement boundary conditions of band steel
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Figure 3. Plastic strain distribution of band steel rolling
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Figure 4. The equivalent stress distribution in the process of
rolling
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Figure 5. The deformation configuration when the drawing
speed is consistent with the rolling speed
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Figure 6. The surface appearance after band steel rolling
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Table 1. The influence of different coating thickness on texturing ball stress

i 1 FRIEREEXE TR HHIFE

4 2 J5FE (um) 15 30 45
KBV /1 (Mpa) 204 165 253

U, BAER AT 1SRN A ATIARTE 500 Mpa BL b, T H B KB YI R 165 Mpa: H AR
XHELHE T 32 BY VR 7 (P VR WIS, A0S BALERAE I S Tn R 2 i AR I S 70, FeRii o3 Bl 32 v 7
RN, PrE SR BT SR BIYIR oA MR IR 45 um i, BIEEJZR R R T B E R
i, TR BAERM R, N 3 B BAER L, BRI V)N B AR Iy 253
MPa, BIYIR /) A BRI e 5o S92 1A .



3.3. RLIRFEMHX MK SR

K7 REBMIKREAE N 50 um. FEEJESE 50 um B, AR LATRIE . BT BAGERRGE RN, 7R N
RIIE R F TG N, 7 ZERINFLAR A s, 35 WA AN R T A BHE B AR ] S T
TR EHRSE, sy R E . FFERARTEAM T, WK R8I B R i, S YIR M
AR /N, B KAEACA 145 Mpa, e K &80 71185 4 403 Mpa.

< 8 ABMWERT A 21504, TEEAR 50 um FIRER Z A& 4 /N RSBk . 78 [FRE 0048 T 2644
T, BB EORSERNY JE S N E] 500 Mpa DA b, B KBTYIR I %] 160 Mpa L E, B KR )
FEBARTBAEREI ., R, BAIRD A A SIS RBAERFTSZ N 538600 .

Inc: 157

Inc: 157
ime: 1.570e-001 Time: 1.570e-001
1.454e+002 4.03364002
1.309e+002 3.629e+002
1.163e+002 3.226e+002
1.018e+002 2.823e+002
8.724e+001 . 2.420e+002
7.270e+001 2.017e+002
5.816e+001 1.614e+002
4.362e+001 4.092e+001
2.908e+001 4.065e+001
1.454e+001 4.038e+001
0.000e+000 4.256€-002
(a) ®)

Figure 7. The stress distribution when the diameter of texturing ball is 50 um. (a) Shear stress; (b) Equivalent stress
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Figure 8. The stress distribution when the dimension of texturing ball is non-uniform distributed. (a) Equivalent stress; (b)
Shear stress
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