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Thin Steel Sheet Roll Forming and Load Analysis

J.H. Suh

Abstract

In this paper, the stress and strain behavior in near homogeneous isotropic matrix of metal like steel
was studied during roll forming of thin steel sheet for cylindrical pipe. Analytical result reveals a body
which is on the area of square thickness along and perpendicular to the width of thin steel sheet is in
the state of plane strain during roll forming. As a result, construction of analytical method for calculat-
ing deformation load and stably deformed length along the width of strained steel sheet was established.
Also, loads applied during roll forming were analyzed using two typical thin steel sheets, 12.3mn thick
steel sheet with 42.5ke/mr’ yield strength of pipe and 5.3mm thick steel sheet with 32.5kg/mr yield
strength of pipe. Through this analysis, applicability of the analytical method for deformation load dur-
ing roll forming of cylindrical thin steel pipe was evaluated with a study of necessary production tech-
nology for roll forming and design technology for roll forming machine.
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Fig. 1 Deformed mesh shape of thin steel sheet during roll
forming
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Fig. 2 Schematic drawing of stress strain state along the
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Fig. 3 3-dimensional analysis of stress strain state with
lattice rotation within the near homogeneous
isotropic matrix along the width of thin steel sheet

during roll forming
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Table 1 Mechanical properties of steel sheet
Yield Tensile .
E
Specimen | strength | strength lonfatlon
(ke/mr) (kg /mm?) (%)
Steel sheet
5.3mn thick 25~30 32~38 42~49
Pipe
5.3m thick | ©°1 34 39~41 38~42
Steel sheet
12.3mmthick 33~37 43~50 33~43
iy 40~ 48~55 30~4
12.3mmthick 0~45 0

Table 2 Analytical deformation load(ton)

ass| #1 #2 #3 #4 #1 #2 #3
Break |Break |Break |[Break | Fin | Fin | Fin

Steel\| d0Wwn [down | down | down | pass | pass | pass
1Z3m] 108 64 |64 | - | 128128128
55}?121 18 |09 |09 | - | 18] 18| 18

deformation load = t* X yield strength of deformed steel
sheet (pipe) X number of forming point along the width of
circular steel sheet

Table 3 Measured rolling weight(ton)

#1 #2 #3 #4 #1 #2 #3

Pass | Break | Break | Break | Break| Fin | Fin | Fin
down | down | down | down | pass | pass | pass

Weight| 6.7 | 7.3 | 7.1 21| 38 | 40 | 38
agla Zole) ANAQ Qolwe AEAR 24 )
o A 9 Azl w2} ezke] 2|7} Yout Yk
02 5~10 kg/me A =2] HalE HoFE= iy 3 2|4
M deifle mAIA £ 2 3 wike] FEAAE H

1~2 ke/ne =2 WAL A2] §1%Th
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Table4 Analytical load

(a) Analytical load for 12.3 mm thick

(b) Analytical load for 5.3 mm thick

ass| #1 #2 #3 #4 #1 #2 #3
Break | Break| Break | Break| Fin | Fin | Fin
down | down | down | down | pass | pass | pass

load

Motor

power | 33.0 | 21.5| 19.3 - 78.0 | 70.0 | 62.0
(kw)

Roll

forming _

load 123 | 80 | 7.2 29.2 1 26.2 | 23.2
(ton)

Rolliﬂg

weight _

load 1.5 16 | 1.6 08 1 09 0.8
{ton)

Friction -

Joad{ton) 1.0 32| 24 17.2 |1 143 | 11.2
Deforma-

ton | 128 | 64 | 6.4 - 128 | 128 | 12.8
load (ton)

Tension

(load) 266 | 1601 152 - 428 | 39.9 | 36.8

ton

ass| #1 #2 #3 #4 #1 #2 #3
Break | Break| Break | Break| Fin | Fin | Fin
load \ | down | down | down down | pass | pass | pass
Motor
power | 253 | 86 | 6.4 - 39 | 7.8 | 11.7
(kw)
Roll
forming _
load 4.4 1.5 | 1.1 06 | 1.3 2.0
(ton)
Rollirﬁg
weight _
load 3.2 35| 34 1.8 | 1.9 1.8
(ton)
Friction _
Joad ton) 58 | 41| 3.6 06 | 14 2.0
Deformar
tion | 1.8 09 09 - 18 | 1.8 1.8
load(ton)
Tension
load | 9.4 59 1 54 - 42 | 5.0 5.6
(ton)

1. Roll Forming Speed for 12.3 mn thick steel sheet=16 m/min.
Roll Forming Speed for 5.3 mm thick steel sheet=34 m/min.
2. Roll Forming Load=0.1 X Motor Power(kw) X &0

Roll Forming Speed(m/min.)

3. Rolling Weight Load =Roll Forming Speed(m/min.)

60(m/min.)

XRolling Weight X 0.85

4. Friction Load= Roll Forming Load + Rolling Weight Load - Deformation Load
5. Tension Load= Roll Forming Load + Rolling Weight Load + Deformation Load
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