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Mechanism of Web Thickening in Roughing Rolling of H-Beam and Its Pass
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Abstract: The uneven deformation during the rolling of H-beam is primarily concentrated in the roughing stage of
shaped pass rolling. The dimensional precision control in shaped pass rolling has a significant impact on the
subsequent universal rolling process. To this end, the finite element analysis software MARC/SuperForm was
utilized to simulate the opening rolling process of a shaped billet with dimensions of 900 mm x 510 mm x 130 mm.
The key factors and influencing mechanisms of web thickness variation were analyzed. Based on the simulation
results, the roughing rolling schedule for H-beam was optimized by adjusting the reduction distribution, specifically

reducing the reduction in the web during the final pass, and minimizing the elongation difference between the web
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and flange,thereby reducing the degree of web thickening. The results indicate that the web thickness significantly
increases near the exit of the deformation zone, with the web thickness at the end of roughing being 8.4 mm greater
than the set thickness. This is primarily due to the difference in elongation between the web and flange. In the
deformation zone, the web metal is subjected to triaxial compressive stress. When the workpiece exits the
deformation zone, the pressure and transverse resistance from the rolls gradually disappear, but the rolling-direction
pressure exerted by the flange on the web does not disappear immediately. The web continues to experience
compressive stress in the rolling direction, leading to further thickening of the web. The elongation of the web is
typically greater than that of the flange, especially under conditions of large reductions, resulting in significant
elongation differences and substantial thickening of the web after exiting the deformation zone. By adopting the
optimized roughing schedule for H-beam, the thickening of the web at the end of roughing rolling is reduced from

the original 8.4 mm to 3.7 mm, effectively improving the dimensional accuracy of the web section.

Keywords: H-beam steel; roughing rolling; universal rolling; irregular-shaped hole; web; roll gap; schedule

optimization; finite element simulation
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Tab.2 Heat transfer coefficient at different temperatures
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Tab.1 Roughing rolling schedule
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1 B 500 840 510 3
2 B 440 780 510 3
3 B 370 710 510 3
4 B 340 680 510 3
5 A 110 474 694 4
6 A 95 459 694 4
7 B 335 675 554 3
8 A 86 450 694 4
9 A 80 444 694 4

R/ PR B/ (Wem ™0™
1200 155.51
1100 131.71
1000 110.91
900 92.90
800 77.49
700 64.47

M T LR FRAY, o A5, HOCRLIE Y 172
PEATRAN . BRI A AR Y C22 R R 45

2 BRUERSSH
21 REFLELHIER K H O BIREES

o R AT TSR AL LR TR 2L,
K UL ISR A ) R K T A B PO LT,
EURAAEASIE X 9 4 11 <
211 BB RN LASE

Vel 4 I HURR BT AT U SR AL AL AR P A



552 3] Vi A, S5 H RUNITEREL G AR SR LB AR AL 139

() o7 Ei ) JEE AR A O . DAL 4 R0 %ﬂqﬁ)\ﬂiﬁ
B XTI, AR 3G IR 5/ N el R AN AR s i AR TR IX

TEELARAE T B BB W/, 727428 ﬂ/I:Hj Dhﬁr
Bk /N B, TEASTE X B AR S s (BT PN, R A 25
IJJFJ%J“H’JiEJ; FEERELT e f5 — 1R (3 9 JEIR)
JIE AR BE A 1 R 1A E) 8.4 mm, B FEREL I 5 At T

AEA L B0y o ) 0 R A5 2 it R JEE i K 8.4 mm,
35¢

30} —— 3 5K
s —— 55 6 IR
£25 —— 5 8 JHIR
i —— 55 9 JHIK
520-
£
ﬁ( 15
m}

10
X
= 5

0_

72 7.4 7.6 7.8 8.0 8.2
FsJ ) /s

E4 HEFLELSIREFERNEEEZL
Fig. 4 The variation of web thickness during the rolling

process of profiled holes
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Fig. 6 The selected nodes and the variation of their Z-

directional stress
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Tab.3 Pass deformation parameters for shaped grooves
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Fig.7 Schematic diagram of elongation coefficient

calculation
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Tab.S5 Optimized roughing rolling schedule
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3 B 370 710 510 3
4 B 340 680 510 3
5 A 96 460 694 4
6 A 86 450 694 4
7 B 335 675 454 3
8 A 82 446 694 4
9 A 80 444 694 4
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Tab. 6 Deformation parameters of the optimized 9-pass schedule
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3 B 710 705.8 510 531.8 130 136.2
4 B 680 679.1 510 532.3 130 136.5
5 A 680 690.7 460 456.4 96 109.3
6 A 680 695.4 450 450.0 86 96.0
7 B 670 673.0 450 451.6 86 96.4
8 A 680 680.4 446 445.8 82 88.7
9 A 680 681.2 444 444.0 80 83.7
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