HE D 2 =)L AR BT 2 MR 2 22

501

UDC 621.771.261-423.1
621.771.261-115
669.14-423.1: 539.37

P55 tiF 4

A Study of Metal Deformation in Universal Rolling of H-beam
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Metal deformation in universal rolling is investigated to improve accuracy of H-beam dimensions. Plasticine

and lead are used for experiments as model materials of steel in hot rolling.

The amount of metal flow between web and flange has a proportional relation with the difference between

web reduction ¢, and flange reduction s¢. Spread of flange width can be predicted as functions of r,,, r¢ and

H-beam dimensions. The variation of web thickness takes place just after rolling, resulting in difference between

rell gap and web thickness of product. The variation is caused mainly by unbalance of r,, and rr, and can be

evaluated from r,, r¢ and H-beam dimensions. Axial stress at web and flange, which causes web buckling, can

be estimated not only from r,,,#y and H-beam dimensions but also from separating forces of horizontal and

vertical rolis,

Flange width and unsymmetricity of H-beam section can be controlled by misalignment of horizontal and

vertical roll center,
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Table 1 Experimental cendition
Dimensions of H-beams
Test No. (mm) 7, | Materials Rolling condition
b hat W,
1 26.5 10.0 56.0
2 18.0 6.8 56.0 | 0.23
 =0.1, 0.2, 0.3
3 18.0 10.0 | 820 "
r, =0.1, 0.2, 0.3
4 18.0 10.0 56.0 | 0.34
Rolling temperature: 19°C
1 . 6. ici
5 14 10.0 56.0 Plasticine Lubricant: CaCO;
6 18.0 12,7 56.0 | 0.43
7 18.0 10.0 44.0
8 18.0 10.0 56.0 V.Roll misalignment
.34
g 18.0 10.0 56.0 H.Rell misalignment
10 4.0~801] 3.0~4.0 | 30.0 | 0.45 | Lead i, 1 = 0.00~0.1
100¢
_ n Material :Plasticine
230 ag Test speed: 20mm/min
2001
x
= 1561
A’
= 100t
Q
A
50r
A i i A
[y 0.05 0.10 Q.15 0.20
Strain

Photo. 1

Model universal mill

Table 2 Specification of model universal mill

Roll Horizontal Vertical

Spec.

Radius Ry=165mm Ry =125mm
Width 69mm 130mm
Perlp.hera] L8m/min

velocity

Drive motor 075k W

Roll material Steel

Mz CaCOy 2 DT u=04" & L 72,
(15) X & O FEBOH LT on/0,=1L14T L2 D,

IO LD,

T BREICT - T ABIRE R,

2T 4 DR MENEIE

ARG

Fig.7 Load-strain curve in compression test of
white plasticine
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=0.014kg/mm? E=0.93kg/mm? D=0.04kg/mm?
b i A

4. EREBERCER

4ol 775 EOASLOEER

2.2 BT B{l—r) B ry—r, ETEHBRIC
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Fig. 812 T EMROGEE (4,), Yh (4,), K
Mo (A") & ABFEN T3 (Test No.) 31z
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Table 3

Gradient and intersection of r, by
regression line and calculated line

Test No.-mr;l A, ' Az A, by eq. (3) at ,@%0
- 1 0.675 0.001 -

2 0.23 | 0.699 | 0.602 0.813

3" 0.744 1 0.002

4 0.34 ] 0.601 0.005 0.745
s 0.518 1 0.0021

i} 0.43,0.537 " G.000 0.699

7 0.471 | - 0.005
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Table 4 CGradient and intersection of 3 hy
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B,
0.170

Test No. 7 B H

B,

1 0.172 | —0.002 —0.001

0.141 | —0.003 | 0.140

0.085

—0.002
0.080
0.196
$.258

—0.002
-0.087
0.003
—0.007
3.007

—0.002

0.34 0.195 | —0.007

$.259 | —0.003
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0.43
7 0.321
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