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Finite element study on the hydro-embedding process

D.K Kim, K.S Park, D.H Kim and Y.S Moon

Abstract

In the hydroforming process the number of process can be reduced by combining pre-forming process and post-forming
process such as the bending, piercing and the embedding process. Integrated studies on the embedding manufacturing
technology have been performed by analyzing the deformed mode of the tubes and the optimal process parameters. In this
study, a simulation model that can prove clamping force between the claming element and tube has been investigated by
FEM. The characteristics of the embedded parts, such as the shape of the screw tip, screw thread and shape of thread were

investigated at various clamping element conditions
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Fig. 1 Schematic drawing of hydro-embedding process
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Fig. 2 Shape of clamping elements
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Fig. 4 View of clamping element obtained by FEM
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Table 1 Flange depth and load for various clamp-

ing elements
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clamping Flange Load(KN)
element Depth(mm)
No.1 4.1 2.5
No.2 3.4 2.0
No.3 4.6 4.0
No.4 2.8 0.2

Table 2 Analysis conditions

Punch velocity

50mm/sec

Material 0.12 Carbon steel
Elements size 0.02mm
Nodes 15736
Punch displacement 15mm

Iteration method

Newton—raphson

Table 3 Flange depth for various clamping eleme-nts

clamping No.l1 | No.2 | No.3 | No.4
Element
Flange 521 | 3.75 6.23 2.63

Depth(mm)
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Fig. 6 Clamped element of the hydro-embedding test
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Fig. 7 Shape of pierced hole during hydro-embedd
ing simulation
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Fig. 8 Flange shape at an hydro-embedding process
experiment

- 209 -

4. 2 B

AT E FTFassHY
of Hg3tdq EA4 B ohg
pei=3

(1) MEL849 EY 4L 3o
flange & Zlol7} 71 AA 43| 3
o] 7}¢ &gttt

(2) Flange ¢} Zol= Ao} njdsiAh

(3) FEaLs oA ANFBLAY G WE fla-
nge 9] Zolo} AAFo YALH YAFo] Aol7t &
A .

4 rEsssiy Ax 3

Rk

L.

L

gl

W Hye ARas

A 7V FRE YA 4ol Yehgrl
(5) Frreasid A3t flange o 2ol x7] &

Q)
H

Foll 2 FF%E =k

#aE#

(1) Bruggemann B., 1997, “Hydroformed Bo by Side
Structure in Buick Park Avenue: Introducing New
Technology to Current Production in a Complex
product environment”, pp.1~5, IBEC

Van Schaik M., 1997, “The Use of Hydroforming in

the ULSAB Project”, IBEC

@

G) AP, EFE Y, HESHAL 1993
@ AEE, AL, '5’:°§§~, “#2 2] hydro-forming

A AR 031‘*5 of gk Ay, g
2A7HE%S 2000 FATE YIS ppao~53
AAE, g, olFdE, o=z FH
o] G A3 3 BgAdy AEXY =
3, pp31~42,0ct,2000

AEF, S, WLy, 2000, “5 7]
A g wXE o] FAjQ) g
g FRrass|ar, TR, A 9
A2 %, pp.152-158

®

=}
i

©

) r:i_%



