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Structural Integrity Evaluation of 10,000 Ton Brake Bending Press
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Abstract

Thick pipes have been used in fields of ocean and industrial plants, and pipe arrangement of oil and water
pipelines. Mostly, roll bending process has been used in manufacture of the pipes. Recently, however, studies
on the pipe forming processes using brake press have been performed. Normally, the brake press has high
aspect ratio, so structural integrity evaluation should be conducted. In this study, finite element analysis of
structural integrity for the brake bending press was carried out for thick pipe forming process.
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10,000 Ton Brake Bending Press &= A4 o2 =
o] °F 15000mm, YH] °F 14,000mm, =% ©<f
3,500mm ¢ A= AAHJAY. FE5E
3 Press Knife A% 71dS Fig. 3 3 ). #+3F
24 R o3 gE mEl2 FA Crown,
Bed, Column 2.2 o] Fo]% wely} press Knife &
92 UyojAH, Fig. 4o FE 223} of A&
Rels yeh Sl

Tumina Foller

Steet Flate(Stip)
Edge hbld

Fig. 3 Schemetic diagram of press knife forming

(b) Part of knife press
Fig. 4 10,000 ton brake bending press modeling
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Table 1 Analysis Case
Case 1 Analysis without steel plate
Case 2 Analysis with steel plate

Table 2 Material properties of brake bending press

Density 7.8E-9 tonne/mm3
Young’s modulus 200 GPa
Poisson’s ratio 0.28
P
. m Load
~._ Condition
Boundary
Condition

Fig. 5 Boundary condition and load condition
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+1.892e+02
+1.734e+02
+1.577e+02
+1.419e+02
+1.261le+02
+1.104e+02
+9.460e+01
+7.884e+01
+6.307e+01
+4.730e+01
+3.154e+01
+1.577e+01
+6.4732-03

U, Magnitude

+3.9%0e+00
+3.6572+00
+— +3.3252+00
+2.992e+00
+2.660e+00
+2.3272+00
+1.995e+00
+ +1.662e+00
+1.330e+00
+— +9.974e-01
+6.645%2-01
+3.325e-01
+0.000e+00

(b) Distribution of displacement

531



EE, Max. Principal

[Avg: T5%)
+8.882e-04
+8.089%e-04
+7.296e-04
+6.,503e-04
+5.710e-04
+4,917e-04
+4,123e-04
+3,330e-04
+2.537e-04
+1.744e-04
+5,508e-05
+1.577e-05
-6.3552-05

(c) Distribution of principal elastic strain
Fig. 6 Results of analysis case 1
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5, Mises

(Avg: 75%)
+5.633e+02
+1.800e+02
+1.650e+02
+1.500e+02
+1.350e+02
+1.200e+02
+1.050e+02
+9.000e+01
+7.500e+01
+5.000e+01
+4.500e+01
+3.000e+01
+1.500e+01
+5.215e-03

(a) Distribution of equivalent stress

EE, Max. Principal

(Avg: 75%)
+2.832e-03
+9.000e-04
+2.104e-04
+7.208e-04
+6.312e-04
+5.416e-04
+4.520e-04
+3.625e-04
+2.72%9e-04
+1.833e-04
+9.368e-05
+4,090e-06
-8.550e-05
-1.751e-04

(b) Distribution of principal elastic strain
Fig. 7 Results of analysis case 2
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