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Effect of Roll Diameter on Cross-Sectional Corner Shape of Square Steel Pipe

Daisuke Nakamura, Takefumi Nakako ,Takuo Nagamachi

Synopsis :

Square steel pipes formed by roll forming are used in various structure and building components. When welding these structural parts,
corner shapes are important to guarantee the quality of welding. Therefore, high dimensional accuracy is required for the corner shapes
of square steel pipes.

In order to improve the accuracy of corner shapes, we examined the effect of the diameter and position of forming rolls on the dimen-
sional accuracy.

This report presents our verification both with experiment and FEM analysis.

The summary of this report is as follows;

1) Corner shapes are out of balance, because the contact start sections are different on the top and side face in longitudinal direction, in
case that the diameters of top rolls and side rolls are different.

2) With increasing the ratio of diameter of top rolls and side rolls, the balance of the corner shapes gets worse.

3) The inequality of the corner shapes is improved by offsetting the small diameter side rolls to the upstream side of the forming line

when the diameters of top rolls and side rolls are different.
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Fig. 2 Schematic illustration of forming processes.
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Table 1 Mechanical properties of round pipe

Young’s modulus/GPa 207
Yield strength/MPa 388
Tensile strength/MPa 447
Elongation/% 59

MBS Y WL 723 BR R o5 [BRIRER D 5 3R & 72 Bk
HEE %2R,

Table 2 125 EB L OFEMMTICH W/ L To—ud
O A Fu—vo~tiks s Il AE%/RT . Table
2@IFET I E TFTE—VidEE (g— VREp g
HICBIHEE, DTHAE) 2%160mm (Roll-A),
A4 FE—VIZEEDF160mm (Roll-A) BX U 105mm
(Roll-B), 54mm (Roll-C) ® b D% L7z, Table 2 (b)
Ca—n7a7 4 =B L OHE?» S OIS B
& rvarrn=(de2H)/dy) 2R"Fo No.3AFY U F

Table2 Forming roll conditions of the experiment and simulation

(a) Diameters of forming rolls

Roll diameter /mm
Process T R0EA | RolB | Roll-C
Nol | 1615 | 1019 | 540
No2 | 1615 | 1045 | 540
No3 | 1621 | 1069 | 540

(b) Dimensions of rolls and reduction schedule in forming process

Process R/mm W/mm H/mm Reduction/%
No.1 97.50 40.70 23.70 122
No.2 236.86 40.98 22.38 171
No.3 —531.46 41.02 21.72 19.6

(c) Sets of side rolls

Case Side Rolls
No.l No.2 No.3
1 Roll-A
2 Roll-B.C Roll-A Roll-A
3 Roll-B,C
4 Roll-A Roll-A
Roll-B,C

5 Roll-B,C Roll-B,C

Top rolls: A (in all cases)
Ttalic shows small diameter rolls

W

Top roll

Side roll
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Fig. 3 Curvature of square pipe cross-section.
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Fig.14 Effect of side roll offset on S value of square pipe cross-

H 37 34 80 £ it No.91(2010)

section by No.2 process (simulation).

Fig.15 Effect of side roll offset on S,/S; ratio of square pipe
cross-section by No.l process (simulation).
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Fig.16 Effect of side roll offset on S,/S; ratio of square pipe
cross-section by No.2 process (simulation).
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Fig.17 Combination of the best offset of side rolls for S;=S,
(simulation).
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