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A Study on the Mechanical Press Joining of Double Sheet Metals
Using Physical Modeling
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Abstract
In this study, the mechanical Joining process for double sheet metals was investigated by using physical modeling
method. Process parameters of mechanical Joining such as friction coefficient, drawing depth, punch radius, die radius and
material thickness are preliminarily analyzed by finite element method. Referring to the finite element analysis results,
mechanical joining system is designed on the basis of physical similarities. From the physical modeling test, the effect of

process parameters on the deformation for the mechanical Joining are experimentally investigated and optimized joining

shape that can provide strong joining strength is obtained.
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Fig. 1 Process sequence of the form-joining process
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Table 1 Parameters for the form-joining process

Parameter Values
Material AISI-1060, 1650°F(900C)
Friction Coefficient () 0.08 0.24 0.70
Drawing Depth (h) 6 mm 10 mm 14 mm
Roundness of Punch (r) 3 6 9
Roundness of Die (R) 3 6 9
Thickness (t) 1.8 mm 2.2 mm 4.0 mm

PunCh

Die

—

Fig. 2 Die design for the form-joining process
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Fig. 3 Process sequence for the form-joining process
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Fig. 4 Variation of the maximum effective strain with
friction coefficient
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Fig. 5 Variation of the maximum effective strain with
drawing depth
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Fig. 6 Variation of the maximum effective strain with
punch radius
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Fig. 7 Variation of the maximum effective strain

y
0.10

0.05 0.25

with die corner radius

AL Bgfd 4+ Jo. IHEE SE8#AE
ol &3] mkF AL A HAY IYR
UA & A4 3mm, F 5mm o HE HA3G .

EZER)O TE I

=EH Wé o] %7}?%01] uE Hos
W7o s
He| stdele i?ﬂ JJrOEl?SVl ‘”Xl"h ool
el ARFE BAY FERH T
S R AT B 4&7}%1_% E on
(roll-over) F7o] AXA =Hel HF HFF 2
g Fgol vk, AFS] FHe| wHIA &
A He 23E JtA A HiH

g% 4719 ‘ﬁ—’Fé" S

>,
o

= 3

Eom k. 242

4, FEM Of|lH] sido] 2AHE =8 44
FEM olH] 34 AAE 323t
AFsgtt 53 HFE JFEFY FE2& EoldA
g 4 JEE Jlojl= AL uwg J4 FHo| FH
-2 olFo] /MEIEF s, F& A U A
g Rol F¥Fe Mol dAUA ¥EF AA
391 tH(Fig. 8, Fig. 9). °oF&3 =2 Zolg 9
2 WAL £ JEE UJAHE thol(insert die)7t
28 g UFo g3l eI EE AT
Fig. 10 A" 582 Z&AZ Solenoid Press

vl sk ArgE vERdTh

THE 2A,

=z 0

110/81=2 471288 X/ 163 2%, 20074

m
N

i
of
¢!

=

* Bottomn Die

@
Fig. 8 (a) Die setting, (b) Sheet positioning, (c) Joining
of sheet metal pairs, (d) Ejecting
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Fig. 9 Tool-setup for form-joining process

maximum press stroke : 30mm
maximum press pressure : 5000kg;
maximum velocity : 30mm/sec
Fig.10 Solenoid Press for the form-joining press
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Fig.11 Drawing depth h = 6mm
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