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Abstract
In this study, we have investigated bonding of metal and plastic parts with single planar interface. This is facilitated by

surface processing of aluminum sheet, which consists of slitting and punching, followed by insert-molding of

polybuthylelne terephthalate(PBT). An injection mold has been built to fabricate specimen. After processing of the

specimen, tensile and bending shear adhesion tests have been fulfilled according to KS M3734 and KS M3723,

respectively. We also have conducted simulation of tensile and bending shear adhesion tests. Based on the tests results, the

proposed bonding method outperforms existing methods based on adhesion.

Key Words : Insert Molding, Bonding Strength, Dissimilar Material Bonding, Slitting, Punching
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Fig. 9 Slitting by milling cuter

(a) side view (b) front view
Fig.10 Slitting shape by milling cuter
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(a) side view (b) front view
Fig.12 Slitting shape by end mill

(a) Punch for undercut (b) bottom dead point
Fig.13 Punch for undercut

Fig.14 Undercut shape (depth 0.5mm)

Fig.15 Undercut shape (depth 0.8mm)
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(b) on the interface(longitudinal)

Fig.16 Fracture type during tensile test
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Fig.17 Load-distance curves of tensile test
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Table 1 Result of tensile test (unit : MPa)

specimen

number fracture
metho ! 2 3 4 o location
0.5mm

) 144 | 145 | 148 | 135 | 13.6 | polymer
width

0.8mm
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0.8mm )
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(b) on the interface (transverse groove, 0.8mm)

(c) in the polymer body(longitudinal)
Fig.18 Fracture type during flexural test

Table 2 Result of bending test (unit : kgf)

specimen
number
1 9 3 4 5 fractgre
location
method
0.5mm .
) 72 74 79 65 70 | interface
width
0.8mm _
) 79 80 81 83 92 | interface
width
0.8mm
110 | 107 | 112 | 108 | 109 | polymer
length
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metal part

plastic part

fixed area

(a) tensile model

load

plastic part

metal part

fixed area

(b) flexural model
Fig.19 Mesh and boundary condition
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(a) Von Mises stress of tensile model

plastic part metal part

0 1 2 3 4 5 6 7 8 9
unit : MPa

(b) detail view of bonding area
Fig.20 Result of tensile simulation

B}

=2 o
EO{N

SR
2 o

e
2
o
dlo
o
</
b
32
v
o, 3! [>
03

fo dMr 1
it
1
il
oo

o8 g

&3
aa

[\S]
=
&
o
iy
591_5
i
fo
iy
e
4z

7WhE FEe &4
91T} Fig. 21(b)= HEH-¢
FHET Aol A 2
M B S8l

o
>
o

© 4

o o
ol
38
oo
o
x e

£ K
ofl
oy
o
o

[
B
[o 4
fru
2
u9)
bl

i)
o
ES

huj
o, 3L
S _ﬂ,r
L,
>
({2
ox oX rE X 2

2
il
oo
o
T
ool -
1% 1o,
i o oft rf X o 4y 1o O g’

4,
ue 1B oy
Py o i o YE
o > 4z
fU o e

£

| I I
0 03 06 09 12 15 18 21 24
unit : MPa

(a) Von Mises stress of flexural model

metal part

plastic part

— E— —
0 03 06 09 12 15 18 21 24
unit : MPa

(b) detail view of bonding area
Fig.21 Result of flexural simulation
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