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A Study on the Working Pressure of TBP Used in High Pressure
Department of Fire Protection Engineering, Gimcheon University, Gimcheon, 740-704, Korea

and forming analysis on TBPs made from Carbon steel pipes for pressure service(KS D 3562 Sch40)
Forming and forming analysis objects are 32Ax25A, 40Ax25A, 40Ax32A, 50Ax25A, 50Ax32A, 50A

been introduced, and much attention has been paid to TBPs which can replace Tee—joint. Forming
x40A TBPs.

ABSTRACT: To improve the efficiency of piping, recently the pre-fabrication piping system has
and Stainless steel pipes(KS D 3576 20S) have been conducted to determine working pressure.
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Branched with TBP
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Cross pipe Q 1 welded point /

Branched with T-joint
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Cross pipe Q 3 welded point /

Fig. 1 Welded point comparison TBP with
T-joint.
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Fig. 3 Forming process of TBP.
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Table 1 Material properties of TBP

Standards
Material of pipes | g5 p 3562 | KS D 3576
properties of pipes
Yield strength 358.8 N/mrf | 363.6 N/mr
Tensile strength 4275 N/mrt 739 N/mr
Breaking strength 389.7 N/mnf -
Elongation percentage 20.6 50
Modulus of elasticity | 179,400 N/mr' | 90,900 N/mnf
Poisson’s ratio 0.29 0.29

Table 2 Dimensions of TBP for forming
analyses[unit : mm]

KS D 3562 Sch40 | KS D 3576 205

Main Main
Main direction Main direction
direction | thickness | direction | thickness
out- |(minimum| out- |(minimum
diameter | allowable | diameter | allowable
thickness) thickness)

32Ax25 A| 42.7£0.5 3.6 42.7+0.5 3.0
40Ax25 A| 48.6+0.5 3.7 48.6+0.5 3.0
40Ax32 A| 48.6+0.5 3.7 48.6+0.5 3.0
50Ax25 A| 60.5£0.8 3.9 60.5+0.8 3.5
50Ax32 A| 60.5£0.8 3.9 60.5+0.8 3.5
50Ax40 A] 60.5£0.8 3.9 60.5+0.8 3.5

Sizes
(mainx
branching
pipes)

Table 8 Constraint conditions of full model
in forming analyses

Clamping part
Displacement(T1) Restriction
Displacement(T?2) Restriction
Displacement(T3) Restriction
Rotation(R1) -
Rotation(R2) -
Rotation(R3) -

Fig. 4 Boundary conditions of clamping in
forming analyses.
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Fig. 5 Inside and outside diameters of TBP
(32Ax25A)[unit : mml.
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Fig. 6 Inside and outside diameters of TBP
(40Ax25A)[unit : mm].
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Fig. 7 Inside and outside diameters of TBP
(40Ax32A)[unit : mml].

71 ko] Ade] e Al A Ftell w
= Fig. 545-¥ Fig. 10 e}
P75 Fedstrl fste L7é7<}
o agh HAadrzole} FU)H

ole] M, Hagte T

o =
isz
© _EL

g o
1o,
Bl ox X

D
—— KS D 3576-50Ax25A-Inside dia.

-20.0 16.0 -10.0 -5.0 ’ 0. 5.0 100 18. 200

Radial
direction

<€ 2
Main
direction
100

Fig. 8 Inside and outside diameters of TBP
(50Ax25A)[unit : mml].
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Fig. 9 Inside and outside diameters of TBP
(50Ax32A)[unit : mm].
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Fig. 10 Inside and outside diameters of TBP
(50Ax40A)[unit : mml.
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Table 4 Thickness, height in T-branched

part and minimum cutting

Thickness in| Height in o
Values | T-pranched | T-branched |Minimum

[mm] part part cutting
Pipes height
Min. | Max. | Min. | Max.
32x25 | 151 | 267 | 1.37 | 390 | 253
40x25 | 1.87 | 2.75 | 1.30 | 3.80 25
1%6;3 40x32 | 1.96 | 2.85 | 256 | 5.86 3.3
Sehdo| 50%25 | 179 | 265 | 2.24 | 4.94 2.7
50x32 | 2.03 | 3.04 | 351 | 629 | 278
50x40 | 1.93 | 317 | 2.72 | 555 | 2.83
32x25 | 150 | 227 | 172 | 429 | 257
40x25 | 1.36 | 235 | 1.83 | 407 | 224
KS D| 40x32 | 1.69 | 226 | 2776 | 583 | 3.07
32%756 50x25 | 1.77 | 255 | 2.60 | 506 | 246
50x32 | 192 | 270 | 414 | 705 | 291

50x40 | 194 | 274 | 3.16 | 599 2.83
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Fig. 11 Specimen of TBP(32Ax25A).

Fig. 12 Specimens of TBP(40Ax25A,
40Ax32A).

Fig. 13 Specimens of TBP(50Ax25A,
50Ax32A, 50Ax32A).
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Table 5 Maximum allowable pressure of TBP
Size(mainx
Allowable branched) | 32Ax25A | 40Ax25A | 40Ax32A | 50Ax25A | 50Ax32A | 50Ax40A
of pipes
Dm[mm] 42.7 48.6 48.6 60.5 60.5 60.5
Db[mm] 34 34 42.7 34 42.7 48.6
Tmlmm] 3.6 3.7 3.7 39 39 39
KS D 3562 Tolmm] 24(min) | 26(min) | 26(min) | 2.6(min) | 2.6(min) | 2.6(min)
Sch40 Pi[kPa] 3558.1 3248.5 31159 2765.5 2654.6 2602.0
P2[kPal 6050.0 5463.2 5463.2 4625.9 4625.9 4625.9
Ps[kPal 5065.4 5487.5 4369.5 5487.5 4369.5 3839.0
h[mm] 1.0(min) | 1.2(min) | 1.2(min) | 1.2(min) | 1.5(min) | 2.0(min)
Dm[mm] 42.7 48.6 48.6 60.5 60.5 60.5
Db[mm] 34.0 34.0 42.7 34.0 42.7 48.6
Tmlmm] 3.0 3.0 3.0 35 35 35
KS D 3576 To[mm] 2.3(min) | 23(min) | 23(min) | 24(min) | 2.4(min) | 2.4(min)
205 Pi[kPa] 3040.3 2689.2 2576.2 2520.8 2418.7 2370.3
P2[kPal 5109.1 4488.9 44889 4206.9 4206.9 4206.9
Ps[kPal 4919.3 4919.3 3917.0 5133.2 4087.3 3591.1
h[mm] 1.0(min) | 1.2(min) | 1.2(min) | 1.5(min) | 1.5(min) | 2.0(min)
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