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Abstract

Adhesive-bonded joints are widely used in the industry. Recently, applications of adhesive bonding
joints have been increased extensively in automobile and aircraft industry. The strength of adhesive
joints is influenced by the surface roughness, adhesive shape, stress distribution, and etc. However, the
magnitude of the influence has not yet been clarified because of the complexity of the phenomena. In
this study, as the fundamental research of adhesive bonding joints, the effects of adhesive shape and
loading speed on bonding strength properties and durability of aluminum to polycarbonate single-lap
joints were studied. To evaluate the effect of adhesive shape, several modified shapes were used, and
loading speeds were varied from 0.05 to 5 mm/min. As a result, the load-displacement distribution was
shown a brittle fracture tendency. The trigonal edged single lap and bevelled lap joints showed the
higher strength than the plain single lap, trigonal single lap, joggle lap and double lap joints in same
adhesive area. The fractures of trigonal single lap and trigonal edged single lap joints that had the
higher strength level were shown as the mixture type of the cohesive and interfacial-failure, mostly
joggle lap joints that had the lower strength level were shown as the adhesive-failure.

.M E

A&A A (adhesive bonding method)S &
TP AFA 4] 2 7l AU Aol ¢
g d45H1n god, AzxYY gE HoldAx

ANl ¥ %2 A% W97t FoHw
e 71&elth® AatAe] AHe ®elel Rzt

of s} A BAYE AL 7 AT B
Moz §%o weh 2 FRILH )7

BN o

P AYAA, B4, ASdsa V) AFTAN =BG
F, 394 Td FHVIEATAH
E-mail : jklim@chonbuk.ac.kr
TEL : (063)270-2321  FAX : (063)270-2460

* Asdista gatdie )AL A

Aoz BFATY ZzAFA ARA= A
o BAY FEANA BiH= FEE YLEE
7w, FZ2EY FQF dFL #7 ol
@ FHIoe B Eod ¢ drian A E
gy, A71A 9 F2H Ay, iR, 52, o
Yy g%, gYd 5F4A 5o EobolA FHaA

Ho] 5531 JIRY 2F WHe=z 7@ya
AT HZele HEA Aol FzH LX)
a Ner,  4FY(sealing), HH
(insulation), % 73l(damping) T3 #& 53
g HF2E $EME de Alggn Joh®
avt FERE HAA JE wale 2R A
&2 &Aool Z1AA Aggyed nle) oAt
#Ha, 7245 2 T dg Hohol 843 A



784 A=gd -

¥HA 2 gelold], BAFE L WFA] @
@ Q75 @A ge Adolth WA YL
OE IAHQ Al £3 FAel v msho]
$8¢ un FUs EINAE BF ol
B o AAAL AGRY o= @ AFRe
7 oohd gRd A 2o 3AYL
7 wWEolth £ oJRE AME FEE 4
FHsdA gk F, BEA BEL

[o
N
i)
o 2L
ol
>
x,
o
N
N
>
fa
9,

$8g BAAA BT A
A M2 MAo OE o FAz, AR 8F
HE F2E 34 71&9 4328 We o
Aste 71e2 HE=n Yoo

AR AR AAdE A AFA A
, BAle] EHAeE Uy, AFF ¥, Z2A
3 So] nydy, FHAE £ 2L 72
AZgH S v} da=y, Azge
Ao s ARAGD wakd FAAS da
FEEY dAE T2 AR 34, A
g gxad AZP E3 BE 2T
Aupd dd H3PA ZAsingle-lap joint), %
A3 A (double-lap joint), THr] A (buit
joint) $°] 9o, 71 F @A A H FAo)
744 RRAHor AMEHI Y @Y A A%
o AAGAE HA Hol, AAAY FA, A
A (adherend)e] THA 2| Fo] AR ok 3§}
o, ol#F 2458 Zx 2 Ty BAE
TEsE AL AHA AFRY QA oA
9% BRI AR HAV|TE FE
7NAA, ety ao| zg3lH, THAeE A
A F, g@dAgolA SHstE owg FRA4e ¥

Yy

(oo Y i X g o g
2 4 3

¢

s, geie] ws 2 HopA WaE 2F AW
Sol FFe uA & AR anme Fay
J BRELSH BEL oo pAS A9
Table 1 Mechanical properties of adherends
Description PC  AA6061
Ultimate tensile strength (MPa)  54-72 241
Elongation to break (%) 8-135 25
Modulus of Elasticity (GPa) 1.6-24 689
Poisson's ratio - 0.33
Shear strength (MPa) - 165
CTE, linear (zm/m°C) 65 25.2
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Table 2 Properties of adhesive bond

Product data

Eescr‘p“o Technicoll 8266 A Technicoll 8267 B
Density 1.30£0.05 g/em’  1.10£0.05 g/cm’

Viscosity 496+160 Pas(25C) 400+96 Pas(25C)

Properties of the reaction product

70+5 Shore D

(set 30min at 1207C)
1.20+0.05 g/em’

4.5 N/mm*

(setting 1d/RT and 2h/1007C)

20-22 N/mm’ after 7d/22°C
30-32 N/mm’ after 30min/125C

Hardness
Weight/Volume
Peeling strength

Bonding strength
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Table 3 Average values of surface roughness

Adhesive shape type  Aluminum Polycarbonate

Ry (um) Ry (um)

Plain Single Lap(PSL) 21.56 17.21
Trigonal Single 21.33 16.79
Lap(TSL)

Trigonal Edged Single 21.00 16.80
Lap(TESL)

Bevelled Lap(BL) 19.74 16.11
Joggle Lap(JL) 19.70 15.29
Double Lap(DL) 22.21 14.88
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Fig. 1 Schematic diagram of various lap joint specimens
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