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Effects of Process Parameters on the Tube
Hydroformability

B. J. Kim, J. W. Kim and Y. H. Moon

Abstract

The purpose of the present paper is to investigate the effect of process parameters such as internal

pressure, amount of axial feeding, and frictional condition between the die and the material on the tube
hydro formability. For carbon steel tubes(STKM 12A, STBH 410 and SPS 290), simple bulging, circular
bulging and Tee fitting tests are performed to evaluate the hydro—formability of these materials which is

determined by deformation characteristics such as thickness distribution, forming height and branch dome

shape. The formabilities obtained from these tests are analysed and compared with the results of the

numerical simulation.
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Table 1 Typical deformation aspect under circular die

forming
. amount
time .| Pressure | Diameter
(sec) of feeding (MPa) () Remarks
(mm)
the diameter of unformed tube is
20.8mm
A| 59 95 68.9 540 free
forming
B| 82 16.7 781 55
C| 103 24.2 854 53.3
Di 128 314 9.2 799 | varation of
E 131 340 914 g | [ntemal
pressure is
F| 158 380 9.8 80.0 reduced
G| 191 380 150.8 80.0 calibration
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Fig. 6 (a) Sequential view of T-fitting forming with
increasing internal pressures
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Fig. 7 (a) Sequential view of T-fitting forming with
increasing axial feeding amount
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Table 2 Dimensional difference at various internal press

-ures
maximum | forming| circumferential | longitudinal
] width . .
pressure | height () radius radius
NP | D | (Ro) (R
30 145 |41.10 36.9 4795
30 189 146.76 3575 1225
120 2145 | 4856 34.15 111.35
150 D4 4965 33.25 52.3

Table 3 Dimensional difference at various feeding amo

-unts
axial | forming | . circumferential |longitudinal
feeding | height widd radius radius
wm | ap | (Ro) (R)
22 89 436 34.75 1325
37 1945 | 44.8 34.35 130.95
52 249 | 4.1 326 1305
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Table 4 Properties of the low carbon steel tubing
(W: weld line, B: base metal)

. TS | YS K
material ) I n-value
(key'mm) | (kgy/m) | (kgy/rm)
STKM 12A (W)] 3332 . 4609 | 70.30 0.09
STKM 12A (B) | 9659 = 4627 | 6989 0.14
STBH 410 (W) | 5842 3335 | 8283 0.23
STBH 410 (B) | 5833 3337 | 85 0.23

{Friction coefficient: 0.08] [Characteristic stress distribution]

[Friction coefficient: 0.15] {Friction coefficient: 0.22]

Fig. 12 Thickness distribution when expanding under
the various coulomb friction coefficients
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