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Thin Steel Sheet Roll Forming
and Load Analysis

JH.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 calculating 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 sheet, 12.3mn thick steel sheet with =42.5kg
/mr yield strength of pipe and 53mm thick steel sheet with =325kg/mr' yield strength of pipe.
Through this analysis, applicability of the analytical method for deformation load during roll
forming of cylindrical thin steel pipe was evaluated with a study of necessary production
technology for roll forming and design technology for roll forming machine.

Key Words : Thin Steel Sheet, Roll Forming, Isotropic, Plane strain, deformation
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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 width of thin steel
sheet during roll forming
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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 [ from above Fig. 3(a), (b) in
the state of plain strain, -}y = -, and
Hy=+, = (-H)y = (-H), ]
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Fig. 4 Curvature distribution along the width
of thin steel sheet during roll forming

M WFFEL T =AU 0T T
4o 2% NEHE WM o 4
g Ao o8 x-4F 2EHAFY y-



3 D -y AEe Hdigte] ®lEstn
vy e ~EHQ Arizl ZopA
e AHAA 2@ Fue FA F3TH
dA 9& Zugg e PAHE AFY
(A FHodABdFe 2x3AFAEHY
of wlals] Ziel HUA F FAGHEAYY
FHAHA HAF LG G = EE
o Ailde] mElxn Zd FA FHPNA
2 Zurgks me) gAsE S50 2
QG 2EHl vl Fo=E EF A
Zde] A4 w3l ute} vdd 532 o=
E Ao® wddc wd 433 Zo| 4
oz 7N g8 os HAHY do] ¥
g gHL JhE3 AR F(tension load)el
H& Zie guAol wo Zule d48y
Ax 9g¢E Ao vlxx K3 1~5ke/mr
Arz Jeh 2312l AR & E
Al A E BEe uet vEAe de 9%
2 g L2 FupAstm gk oo
wet 2#E FH4A FddA HyHE 9y
L Zutgo] £ A H& 7 Zudke)
Ao Bge A gL Ho| FAAF B
oA SAHE Wy Y ¢+ e 232
EfUAY d4E BAFE Roz Budr),

3. BNE =a=

Hae ZdE F WFAA FEA 57
fEdeoz YA Ao FAG) W
A FAHE g9 arls 3x=E 2H
T Y 24 Ao dad xHLE YA
He £490 #4999 gde AdAFHA o
A FAL A=E2 2 Ha9 24
%, d&F9eld. wA Fig. 59M RAAE
SN FhE oA AT FFol
© FA B FAR2AA AFez Ha
Ao 2/544 Ho FAQ 2/3 ARAA=
d Bdg a8 orAFes FA9 26
A 23 ARAANE 45 849 agx 1 9
d FELS 2490 HEE 247HF0] 99
Y 238 g4 @vx dddn. ol
et RelX FHgo] &ol, i duY
FA BFgAA detvde 24 39 H9
ARGAA o] Z wag we e @
Adele ¥4 2EE w2t FHYHE Hd
Aol Aol eddadd HdagoMe 244

2 2 4t g

2 2A47A9 ZHol /244 Hd A &4
7AX9 Aol HA t/5(t/2 x 2/5)94 A
t/3(t/2 x 2/3)8 AYT 24 AFGe ZHol
Q1 Hd 3t/10t/2 - /2 x 2/)0A Ha
t/6(t/2 - t/2 x 2/3)9] ¥F4 Zold HU 6
7 t/10(3t/10 x 2x) A HA xt/3(6t x 27)9]
o a2ln g@AHAAL AUJQFEHExIF
Zojuh, Aoz AN gFo jle T

tension region
along X-axis

plastic
region

elastic
region

Fig. 5 Schematic drawing of elastic and
plastic region formed along thickness
of thin steel sheet during roll forming
[outer circle length of stably roll formed
pipe before weldng = 27R + Min 0337t
~ Max 06xt + 272R x % of elongation
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Table 1. Mechanical properties of steel sheet

Spec Yield strength Tensile strength Elongation
Specimen (ki ) (ka/nar) (5
el sheet 2%-30 2-38 a2-a9
33 thick
Pipe N - N
53m thick S o-4a 8-
Steel sheet
123sm thick 8% a-%0 B-8
Pipe :
1235 thick 0% 8-% -
o oy A p =
ol HEF LAFHE Fudo] WA
5 C
5 F7he 3~8kg/mr XYW FHAHL

2 752 Ardgrst ANEY Fgo) sl
agln ZFoe] AAH] Helwd FEHA
QA Zie AA L AzFHA mel 3o
kol 7b e} dwrH oz 5~10kg/mt FE 9
AxE HoFE vE & AHAM YERE
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Table 2. Analyzed deformation load(ton)
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deformed steel sheet (pipe) x mumber of forming
point along the width of circular steel sheet
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Table 3. Measured rolling weight(ton)
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Table 4 Analyzed load

(a) Analyzed load for 12.3mm thick

43 Break  |#4 Break  |¥) Fin w2 Fin 43 Iin

down down pass Days pass

Pass ) Break  (#2 Break
Load down down

powertkw!

Motor 0 25 193 - 780 700 620

Robl
forming 123 80 72 - 29.2 26.2 2
liadttont
Hofling

B3 16 16 - 0y 09 k.3

10 3z 24 - 172 143 12

12X 64 64 . 2% 128 125

266 1680 152 - 428 399 368

(b) Analyzed load for 5.3mm thick

ass (9] Breuk  #2 Breuk |83 Break  [#4 Break [#] Fin 42 Fin #3 Fin
down duwn down down pass pass pass

253 86 64 38 78 117

4 15 1l . 06 13 20

looditony

[toling
32 45 34 1.8 19 I8

58 41 36 - 06 14 20

ation 18 09 09 - 18 18 18

94 59 54 - 42 50 a6

1. Roll Forming Speed for 12.3mn thick steel sheet
= 16mymin.
Roll Forming Speed for 5.3mm thick steel sheet
= HAmy/min.

2. Roll Forming Load=

0.1xMotor Power(kw) %60
Roll Forming Speed(m/ min. )

3. Rolling Weight Load=

Roll Forming Speed(m/min.)
60(m/min.)

x Rolling 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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