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Knife Press Forming
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Estimation on Formability of Knife Press Forming Process
for the Thick Pipes

J. W. Park, H. G. Noh, T. W, Ku, B. S. Kang

Abstract
Roll bending process has been used for manufacturing the pipes. However, it is not suitable process for the thick pipes.
Knife press forming is acceptable process for the thick pipes. Recently, the knife press forming process using brake
bending press have been performed. In this study, the estimation on formability of knife press forming process for the
thick pipes is carried out. From the results, it is ensured that the thick pipes could be obtained by the knife press forming

process.
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Fig. 1 Roll bending process for thick pipe forming
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B Ao AE 6,200 Ton Brake Bending Press&
o] &3 Knife Press 4% A g {243
A (finite element analysis)S 43 5ttt

Fig. 2 Conceptual design of press knife forming

{a) Assembly model

Fig. 3 Brake Bending Press for thick pipe forming
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£ dFelA 1E 6,200 Ton Brake Bending
Presse AAHOE o] ¢ 15m, Yy ¢ 14mm,
Z oF 28m9 FAVIZ HAHIJOH, o]& Fig 40|
vepddth. ¢4 AT A= Brake Bending Press
AA ol Hd 3159< 6,200 Tonol 31F5E& Fo] F
Z AR g H7E AAsgT 2 g ¢
A QY A A §F S FUAL B dEME
T2 AR B HME AAsGen, AA
ALgol QlojA 2 EA7E glE Aole #ud
314t} [6~8].

B Ao M Brake Bending PressE ©] 48 ¥
23 48339 484G A5E AN Y
Fo] HolE 938 Fig. 59 #o| Knife Press, ¥,
t}o], FHL 043 231 RYE ALEE
Table 13} Zo] 5 749 ALE o] 43 34
S FPag e, a0 4 FHFY FAAHE 4
23ttt 27) IS API 5L X65 PSL1 AR E
AbgEtgen Zdole 12mE AT ¥ AS
EF Knife Press®] °]4 Zol: 30mmE 3o,
¥ 73 (punching interval)}< F712] 1.58) HH o
2 AAs4ATt. ABAQUS/CAE &1 Dynamic,
Explicit REE o]&39 HFeit 2d H4L
AA BT

Table 1 Analysis case

Thickness Distance

of initial blank of two rollers
Case 1 28mm 155mm
Case 2 50mm 165mm
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Fig. 5 2D modeling of knife press forming
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(a) Forming analysis in case 1
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(b) External diameter and reaction force in case 1
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Fig. 6 Analyzed results of knife press forming
process by finite element analysis in case 1
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(b) External diameter and reaction force in case 2

Fig. 7 Analyzed results of knife press forming
process by finite element analysis in case 2



3.1 Case 1
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3.2 Case 2

5919] WHE ¥ E FYsiglen, 1 AH4E
Fig. 79} YERAQT). Case 29 A% A7 1,220mm
o FEEL Y ¥ 7 Y& ALE dFHY,
Knife Press®} o} w382 3,800 Tong YEFRATE

4. 48

2 dToAE Brake Bending Press® ©] &% ¥
& 39T 494 AdFE& A8 Kaife
Press 3% FAE o)839 F5T 43 7154
< gQsigiern, o o a3 H sFEx 95
3t AR Press AHlE HY 3T 70-80%
9 3FoE AYL g £ AFA A5 &
Hu 3% oz nFo] £ u, FKF Y A
Brake Bending Press 4] AMg-o 34 A7} &
Aoz wadrh

ol A AHNE wl'F L= Brake Bending Press
£ ol4% F58 A¥e uig AAHJA FF7L
87 g} Press Knife9] o] do], &8 Alolg A
g, F¥ FA Fo W& FEE H4YAY BUt
4 383 AU dF & Yo & RO

aga ol Wge=E 8@ AYd u@

Database T3] o]Fojz o} ),
z 7

o] =82 2008 UE H8r|&he Yoz &
FHGAE] Qg Lo} FYPF AFYYY

- 322 -

(No. ROA-2008-000-20017-0). E§, 387y /3
FastAg FAANATAEALIY (No. R15-2006-
022-02002-0)¢] R-¥& 4o st FPHJL
o olo} FAA AHEEA FA=YH Y

a1 gd

[1] M. Hua, K. Baines, I. M. Cole, 1999, Continuous
four-roll plate bending: a production process for the
manufacture of single seamed tubes of large and
medium diameters, Int. J. Mach. Tools Manuf., Vol.
39, pp. 905~935.

[2] M. Hua, Y. H. Lin, 1999, Large deflection analysis of
elastoplastic plate in steady continuous four-roll
bending process, Int. J. Mech. Sci., Vol. 41, pp. 1461
~1483.

[31 Y. H. Lin, M. Hua, 2000, Influence of strain
hardening on continuous plate roll-bending process,
Int. J. Non Linear Mech., Vol. 35, pp. 883~896.

[4] P. G Coelho, L. O. Faria, J. B. Cardoso, 2005,
Structural analysis and optimization of press brake,
Int. J. Mach. Tools Manuf,, Vol. 35, pp. 1451 ~1460.

[51 U. P. Singh, S. K. Maiti, P. P. Date, K. Narashimhan,
2004, Numerical simulation of the influence of air
bending tool geometry on product quality, J. Mater.
Process. Technol., Vol. 145, pp. 269~275.

[6] J. W. Park, H. M. Lee, S. M. Kim, T. W. Ku, B. S.
Kang, 2008, A study on structural integrity of brake
bending press, Proc. Kor. Soc. Tech. Plast. Conf., pp.
190 ~ 193.

[7] J. W. Park, H. M. Lee, T. W. Ku, J. Kim, B. S. Kang,
2008, Structural integrity evaluation of 10,000 ton
brake bending press, Trans. Kor. Soc. Mech. Eng.
Conf,, pp. 529 ~ 533.

[8] J. W. Park, S. M. Kim, T. W. Ku, B. S. Kang, 2008, A
study on structural integrity of large size brake
bending press, Trans. Kor. Soc. Precis. Eng. Conf.,
pp. 43 ~ 44.



