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Study of compression characteristics for hydroformed
tubes( 1)

S. S. Park, H. S. Son, Y. S. Lee, W. S. Lee and Y. S. Kim

Abstract
Recently tube hydroforming technology has been one of the most important technology in automotive
industry in the point of saving weight and high quality for collision accidents. In this paper, experimental
studies for axial compression tests of hydroformed tubes are performed to investigate the collapse
absorption characteristics. The collapse absorption abilities are discussed and compared for as-received,

hydroformed, and press formed tubes.
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Table 1 Mechanical properties of the as-received and
hydroformed tubes, STKMI11A and HF370,

with various bulging strains

. t | vys| 1s |El| n | R-

Material [mm] | [MPa} | [MPa] | [%] | value | value

A/R Dy 60.5 { 1.80 {406.1 {455.5 (29.3{0.154} 1.20
633*

_O 1.65 | 550.4 | 587.5 [11.2]0.125] -
% e=0.10**

H

67.0*

ﬁ/ _O 1.57 | 602.3 | 640.4 [10.1{0.106| -
11| |e=0.14%
A *

_O 72 1.53 |622.3|657.2 [ 8.4 |0.086| -
e=0.19**

SM 1.80 | 391.4 | 450.7 [31.8]0.152] 1.23

A/R Do 54.0 |2.60 {379.5]391.6 [35.2(0.096] 1.01
*

H _O 610 240 |517.1 5423 (6.4 - .
g e=0.15**
7 65.0*

0 _O 2.31[571.4|605.1 53| - -
e=0,19**

SM 2.60 | 291.5 | 282.0 [36.8]0.203| 1.13

t : Thickness, YS : Yield strength, TS : Tensile strength,

El : Elongation, A/R : As-received tube, HF : Hydroformed tube,
P/F : Press formed tube, S/M : Sheet material

*: length of square section, **: amount of prestrains
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Table 2 Schematic view of tube specimen and the

collapsed shapes after compression tests

STKMI1A HF370
Material original | collapse | original | collapse
shape shape shape shape
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Table 3 Experimental result of collapse absorption
energies for different type of tubes

. Lo | Loem E
Materia (N | O] | Do
A/R Dy 605 11517 | 62.33 293
*
_O 633 18718 | 7458 | 364
£=0.10**
O 67.0¢
HF | _ 2307 | 868 | 409
STKM11A T=0.14**
*
..O 712 21386 | 86.22 415
e=0.19**
P/F 0 712 131.755 | 90.77 2.81
A/R Iy 540 17886 | 111.00 | 508
*
_O 610 27048 | 13206 | 6.13
HF e=0.15**
*
HE370 0650 | et | 1387 | 625
£=0.19*
610 20090 | 97.30 462
PF
0 650 196500 | 10694 | 484
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Fig. 2 Non-dimensional average collapse load Lyc./M,

(b)
Fig. 1 Collapse load/Energy-Displacement curves for
different type of tubes:(a)STKM11A (b)HF370
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