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Design on composite mold for coiled JCOE forming welded pipe

Liu Qingcai'"?
(1. College of Electromechanical Engineering, Guangzhou Railway Polytechnic, Guangzhou 511400, China;
2. R&D Center, Panyu Chu Kong Steel Pipe Group Co. , Lid. , Guangzhou 511400, China)

Abstract: For the process problems of steel plate sliding, without pre-bending of plate edge, difficulty in entering the jaws due to steel
plate deformation and unreasonable dimensions of forming core shaft in the forming process of coiled JCOE forming welded pipes, a com-
posite mold of pre-bending and forming for plate edge was studied and designed, and using the elastic-plastic deformation theory of steel
plate bending, a calculation method for pre-bending force and composite mold parameters was proposed. Then, the influence of work hard-
ening on the steel pipe forming process was further considered, and combined with the hardening index provided in relevant literature, the
performance parameter B value of pipeline steel grades from X42 to X70 was calculated, and the mold parameter calculation method con-
sidering work hardening was obtained. Furthermore, the pre-bending force and mold parameters of steel pipes with different yield strength
grades and specifications were obtained by two kinds of methods, and compared with the mold parameters of actual process. The results in-
dicate that without considering work hardening, the maximum deviation between the calculated results and the actual mold sizes is 1. 1%.
Under the condition of considering work hardening, the maximum deviation between the calculation results and the actual mold sizes is —
0.9%, and all calculated results are slightly smaller than the mold parameters of actual process. Thus, considering the actual production
situation, the calculation results of mold parameters considering work hardening are more accurate.
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Fig. 1 Schematic diagram of J-shaped forming for steel pipe
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Fig. 2 Schematic diagram of J-shaped forming for composite mold
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Fig. 3 Schematic diagram of slope matching between pull rod and

pressing plate

TS e, A ik UK sl A LI A e R, o8
B TERUE . JIEBUESE G, B 3 i hikr 4%,
P 2 i HARTE SR TIE T R 1] Lig g, BRAER
BEEUARE , BRI B 2 v A2 O 58 B 0TS A A
. A TETREVIR, B 2 PR R 2Pk F
ARAT, HMARFF 5T 50 T 8 208 o 88 4 %
He, BREENHIFT, FSEAERATAATT I T Hap
2.2 WMEAE

st (1) A,

bi’
M= R, (1)

A MOAMBURIE S, (N - mm); b R RIHIE
B, BARTHE R AT DUBURAE KB, mm; ¢ HEIARA
FRIZEE, mm; R, ANARJEIRIREE, MPa,

Ziaa (1) RSy, X (2) PR,

M bt?
Foo= = R, (2)
®  1000L,,  4000L,,

K Fo BT Ty, kN; L, R d/N 23l iR B
R0 25 B ) 4 it 0 ABE R SO DR KB, R
20 mm,
FIFFFI AR LA A TE AR EEEC T < 20, WIHLAT
e P (3) Ps.
Fﬁ:];j(lJfM):(;O(;)ngi:' oL (3)
X Fp WIRIESTIRBERIRL ), kN p o 5 EEHESE
FAB R R A M R, 0.2,
2.3 HOEWMMEBEXZRE
A TUER IR I (4) FoR'
Et(D -1t t
”“zmn+§&4;—z)+2 4
K r AR RS AR b AL B R
mm; E AR R, B 2. 0% 10° MPa;
D HEWIME, mm,
Hrp, SHAMEN .
Dout
- 1 +k
K. D, WHENFRIME, mm; kP ER,
2.4 BEEEREHHMELZRE
RO AR i R B (6) 4,
Et(D -1t t
rﬁ:m&+§&g;—z)_z (6)
K rg WBIERBLEARR IR, mm,
SEBRAE P T A A T, B BLE A
RS~ ERR Dy =2ry R, B (6) 7]
DI (7).
Et(D -1t)

Dy = 2r = -1 7
BT T B Y 15R (D - 1) (7)

3 FREABMENHEELRTHES N A
Xt H

-1

+1 (5)

PLAFRINME D457, 4 mm, AFREER 10.3 mm,
W X60 HYE B, ¥ 183 kM 0.8%, %R
(5) HHEARBNELRIME D Jy P453.9 mm,

AR 1) e /)N i RS B8R 415 MPa, S
R 2.0x10° MPa, %M (4) THEHEH =
200.7 mm, MK (6) HHEEH ry =190.4 mm,
e (7) 1HEARE] Dy = 0380. 8 mm,

Foe U RTRE 5 1T B30 9 B0 T JLAR AN [R] B A 9 7
SRR S, sk 1 i, Hoh D S SEPrpi
ARGF,



4510 14

XIRA: il JCOE sUERE RSB AT 187

F1 TEABAENTESERELR T

Table 1 Comparison of calculated and practical mold dimensions for different specifications of steel pipes
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Table 2 Hardening indexes and parameter B values for

different grades of steel pipes
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