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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, cold roll forming process of a high strength steel pipe using four types of flower pattern
Received 20 May 2017 including circular, edge, double radius and reverse bending is simulated with finite element method in
Accepted 28 August 2017 MSC Marc Mentat software. Due to importance of quality of final pipe and in order to achieve the

Available Online 27 October 2017 desired geometry in high strength steel pipes, selecting the appropriate flower pattern to design the pipe

roll forming production line is considered. Using finite element simulation results, deformation of sheet

Ki ds: . A . . . L

CmN ?{O,T Forming Process of Pipe in this process is s_tudled qnd effect of fIO\_Ner pattefn t_ype_on geometry of fma! product, which includes
Flower Pattern Design curvature distribution, spring back and thickness distribution of pipe, is investigated. Results show that
Curvature and Thickness Distribution implementing reverse bending flower pattern, leads to reduction in deviation from mean curvature at
Spring Back edge of the sheet up to about 65 percent. Thickness distribution analysis shows that circular and edge

Finite Element Method flower patterns cause upsetting and thinning of edge of the sheet up to 0.2 millimeters, respectively.

But, use of double radius and reverse bending patterns cause average thickness of edge to be well
adjusted to reach 2.8 millimeters. Also, circular flower pattern has the lowest value of spring back in
terms of variation of mean relative curvature of 0.69 percent and edge deviation of 0.15 millimeters. To
validate the finite element simulation, experimental tests were designed and conducted using one
forming stand. By comparing resultant data of experimental tests with simulation results, validity of
finite element simulation confirmed.
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Fig. 1 Schematic of pipe production line
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Table 1 Fin angle and circumferential compression in fin pass section

%) ) uw.&slf )l..\i.n (4?)..\) Sele oy 4.5515 L5l°)'34 oli';....g'l o)l.o,i)

08 20 s
05 10 oo
03 5 -

I
I
I
|
I
I I
I
ok - — -‘r— = ¥Y(mm)
I
I
|
I
I
I
I
[

Y=AX4BYHCX+D

N

X(mm)
Fig. 2 Three degree polynomial passing through the sheet edge position
in each stand [6]

6] ol ;2 50 55 4 Condge 1 (5 50 A dx 0 gimie 2 JSCB

261

389 P e &S Sl odd o gz )0 0diS p (Spae oole
97 5 PSS it glaite @l alg) 5w (SEE (20 S5 anl b
o IS e ales A B 5 L L a5 0,5 8
5 oad Jleel e ialS oliw csloy slolling! ;o oo Jlesl
(s Al ye 0 (Bras ole (o) i 5 ) 050 o o3l 4y al> s
b dlne o e 115 355 adsl 252

Oygo 45 ol 55 o glad o ALl nl o Gy JKE ks
SLl s976 4 b ol 93 G abold (plpliy 09 oo planl (om0
alols wils 5aS 5,9 o] UK s lp oY alol JBlas 516 oo )8
Ot JS8 i3 Jsb pl 4 bl 4 az g b o] o cenlie
o5 0gd g0 4 (39 (Job sl ) (slalold 4y JSS 5is Jsb 09 o0
@ Oy dwaid Sl 093 S0 i 59 23 S o] ol iy
Sl gy [12] Sy slabe aws o plosl ol o] Sale Ly
@@Ss anld e USE s Jsb ol gt e 1 s s
Ol 5o USs ass anais a5 ool 1l cols plodl ddod 8 Sle
Slddsn op SHE (oSs wnlp gl gesszmn e wnlp
Jsb ol (cgie lp e 5 e dal, Sl SIS JUS
2 S G095 5wl OF anlne sl 5 el s @y R8s
53 99 oalitul sguze izl Silwared By b g e wile 6138l
sl oad plxl logiludnd 4 4 b olSiws] (ro alols allis oy
400 loy 5 o,les ooyl sl 5 e oo 300 (6 LS sloolSiny]
s Sl e oo

7S St @ arg b (St slaolliwl shasi s 6l
an g ool o] aw s lad ol oo [6] ol Sen o Uyl 5 [5]
5 4 cloile glgl 5l los 1SS as 48,8 L s (gloy ol
Loye Goosle aas oo plas | dlgl o s (TS oo JSa an] 3 o a8,
Slom sy b o a5 algd 09,01 )5 ojlail ay 9 )5 Shs> sleolinsl &
g sai Ll S gsSI m Ll 15 w58 oo 418 oS lolSiny]
O o] o 50 (2 JSE ke wib LaolCiw] Slas (a5l ey
o dolas 4y 4z g b oKl o 50 20 S Jlade csd (gl 00,8
35 akid a0 5y ad Coadse (6] e 5 Ugl bawgs soloing
St 2 S s 08 gyl du A0 (St D yge 4 gl e olaial
3 A wad e pLa Ty ol o 53 (3)9 4 CuaBge (5 500 aw Az o
V5T 0ai g olfisl 5l 285 s sliwl,y 3 Jsb slael X ]
O H9me B 39 ad alold Vi (3,9 ahafie gelaw slinly o (oo e sladl
5 Uyl 2l s R Gy (2SS gl; 6: 359 sl gl pi ot
Sl @5 adsl (2,6 W

Gy ez o sl oaoSE slaolSingl s Sl & ax5 L
W8 bl oyl 10 slaws 4y 5 LSy b a4 8 oK 2l
P Lo salss (Lo by, Ll & Gle sl o)Lal aw az s S
9 sl 50 (e b o9 e Juld (pwiin (550 Ilpd prdle L
bgye dolas cgo9as j920 jl (gonie Sleil g Tl aladi alold 5 g Ll
A a0 gz ldos alolae (1) alal,y ol Cewd 4y A az 0 e 4
b Bys sl 1) podSe glasile U5 658 (b (sl onal cos &
Ao oo Lis oBusl 10 oy e 115 adsl o 5e

Y = 0.0864 x X3 — 142562 x X% + 57.5 )

10 opleids 17 095 1396 (s (w30 Suilso i


https://dorl.net/dor/20.1001.1.10275940.1396.17.10.15.3
https://mme.modares.ac.ir/article-15-1707-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-15 ]

[ DOR: 20.1001.1.10275940.1396.17.10.15.3 ]

Vbl 9 Slaigrad 0205 s 4e

Y plsian] by (5 5V9d alg) S SSUE (S0 JSub AiT53 53 JS o8l ALb LsLhUh,))..njtS ST 98I )

Edge Bend
Forming
(EB)

(b)

Reverse Bend
Forming
(RB)

(d)
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Table 9 Mean thickness of edge portion of the sheet
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