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Synopsis :

To improve mechanical properties of the fillet portion known for the lowest performance
in all cross-sections of H-shapes, experiment was conducted to increase compression
stain and shear strain at low temperatures, and relationships between strain and
improved mechanical properties have been studied. Rolling techniques thus found have
been applied to actual mills to see wide improvements in mechanical properties of the

fillet portion, and the improvements can be attributable to equivalent plastic strain.
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To improve mechanical properties of the fillet portion known for the lowest performance in all cross-sections

of H-shapes, experiment was conducted to increase compression strain and shear strain at low temperatures,

and relationships between strain and improved mechanical properties have been studied. Rolling techniques

thus found have been applied to actual mills te see wide improvements in mechanical properties of the fillet

portion, and the improvements can be attributable to equivalent plastic strain.
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Fig. 2 Material profile of plasticine model in the case of using ¢ne roughing universal mill
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(b) Two Ug mill

Rolling method for improving the mechanical properties of fillet part in H shapes
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Table 1 Chemical composition of steels tested 10
(%)

Size C | 81| Mn P 5 Al

300X 30031015 0.16| 0.16( 0.76| 0.020 | 0.011 | 0.028 El

294 200 8 X121 0.13] 0.19| 0.74 0.653——6.008 0.024 Fig. 7 Experimental Ug vertical roll profile for
[ S 300 % 300 material

Table 2 Roiling conditions at actual mill

Reduction (flange/fillet} Temperature
Size | No. Ug rell Ur_pass Holding T]‘IleI’IESS (mm) Reduction {%] Finishin
number — Heating . B
After BD|Befor CR| P | Up | SR, at fillet
1 { Conventionral 11 After Bpasses 90/110 27.9/27.9 | 15/15|69/75{46/46
L S - 960
300>300| 2 | Experimental 11 After 8passes 90/110 27.9/37.9 | 15/15 |69/66|46/60| 12350 i
- 770
3 | Experimental 11 Befor Ug 90”]0 16.4/26.4 | 15/15(82/76| 9/43
4 | Conventional 3 After 2passes| 56/64 23.0/23.0 | 12/12|59/64| 48/48
e ] 95¢
294x 206 | 5 | Experimental 3 After 2passes| 56/64 23.0/31.0 | 12/12|59/52| 48/61| 1250 §
o — 780
6 | Experimental 5 After 2passes| 56/64 23.0/31.0 | 12/12|59/52|48/61
5
BD: Break down mill
Uy Univeral rougher mill {high temperature)
CR: Controlied rolling
P: Product
’*]L*u a: Thickness of fillet
— b: Thickness of flange
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{a) Horizental roll profile of U, mill
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