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Strength Evaluation of Adhesive Bonded Joint
for Light Weight Structure by Single-Lab Joint Test
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ABSTRACT

The bonding strength evaluation of light weight materials for electrical vehicle applications has

been performed through single lap joint tests in which the design parameters such as fillet, joint

style, adherend, bonding overlap length, bonding thickness, and envirenmental condition(soaking

time in 25°C water) are considered. It is experimentally oberved that lap shear strength of joint in-

creases for higher fillet height, longer overlap length, and thinner bonding layer thicknes. Al-Al
adherend combination shows much higher lap shear strength than Al-FRP and FRP-FRP
adherend combinations. Riveting at adhesive bonded joint of Al-Al adherend combination makes

lap shear strength decrease. Effect of soaking time on lap shear strength is negligible.
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Table 1 Material specifications of adherends
and adhesive

Young's modulus . T1GPa
ALBOGL-T6 Poisson’s ralio {.33
Material reinforcemeni | Waven glass cloth reinforced
Nominal resin content 45% by weight
Standard thickness per ply 0.1143 m
DMS 2288 Tensile modulus 19.3 GPa(at 55C)
Tensile strength 3034 MPa(al 25C)
Compressive strength 413.7 MPa(al 25C)
Poisson’s ratio 0.25(at 25¢C)
Weight 0.060:0.005 Ths/It?
Curing Lemperalure 120¢
ONE 2163 Young's modulus 115 GPa(at 25)
Paisson's ratio 0.37 (al 25C)
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Fig.6 Effect of soaking time on lap shear
strength according to type of adherend
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Fig.12 Effect of riveting on FRP-FR single-
lap joint in lap shear strength vs.
bonding thickness

AR ST 2l HAEe] 22 HAPUPEE B

& Zolu}. AW H=Er HE Ho|vt FrHe
wet F7skda, FE FAC Sl wet
A3ttt Fr=1, 2¢/t=12.7, h/t=0.0127<] 4]
Ao A= T go] Loyt UE AHEL
A4 A& BEn gl o] P dojkt
v} dFulE-BgA ¥ A$ Fig.9¢ Fig.
10& B9 gloz RS *13401 AdAo =
A ZAxrt o A vergE € 7 Uk
A Ar= FJF Aolr} Frigel wet Fv1E)
A, FE FACE AR ek Zdastdh
Fr=1, 2¢/t=12.7, h/t=0.012721 A|He] AL
L oBa) Tella] dgto] dojyth 2¢/t=3.81,
h/t=0.0127¢1 28 B3 A8E-& Fr=03 3%
ot Fr=1%1 2% 25 F33 aEn A spgd
% BgAe A sete] PA dojtonv o
€ ABEY Aee FE: aET gl vl
7 dolwtch, BEA-EJA A8 A4 Fig.
117} Fig.128 nd ooz R7HE AJHe] A
Bt og Ad ZE7t o A vEES ¢
oo Aw Axe 3 Zolrl FrMge o
2t 71l n, AE 57 Fokge] w3
st Fr=1, 2¢/t=12.7, h/t=0.01272] A|H
o] A4 # ol dolxdrl. 2¢/t=3.81, h/t

hatd



@ BA7) olg AEd AP AFTEEE AR A=Y A 93

=0.01271 =¥ BA AlRE Fr=09 7-$¢)
Fr=19 A% =% H33 dén 9 a5 9
& EEA e A o] A Yotz e A
HE] AT BEAS deal gyl sk=e] g4
ojite}.

4. 2 £

3% A A ol e W ZE HIE T3}
o o e A28 A

1) 252 YA 3 2= 43 Fo
Ayu7h Fohge) wheb Hade) WeR
57} F7vedh

2) A3 Aoyt A2, HI TA T H
3 A2t Frtetn, HEAAe @FuE
-¢FulEd B4t dFulE-SEA, 2
FA-EEgA e B B A
-k

3) gMlez B3 HE A|HY 3§, &7
F-4FuE AELe FEr} dastn, o
Fulg-58A, HEA-SgH AHe 7
=7} Fvheh

4) a8 Azt we H3 4w A
= A 5= ol

s

* 7|
Aol g QRE FHNAE GT )
(A AEA 716) AL Ales s
ovf old] 2% =gy

I

]

&

g ]

1.

of

LE, 489, A2A, “2AFA A BB
8 Y 2 AuE", A28 7otng
7HZ AHgA LH3 -CAE A¥AE,
pp. 68~74, 1992
2. A7, {88, o|NFE, “AgR} A 2F Y
W, ZA7|dAR, A2HA, A4E, pp. 51~
59, 1994.

3. AAR, vhEsg], "N ede] 23 WH
7 359 B9, 7lobu, A7, pp.l70

to,

10.

11.

12.

13.
14.

~180, 1992..

. C. C. Chan, “An OQverview of Electric Ve-

hicle Technology”, Proceedings of the
IEEE, Vol. 81, No. 9, pp. 1202~1213,
1993.

. T. J. Reinhart, “Composite”, ASTM Inter-

national, pp. 479~~495, 1987,

. Toshiaki Sakurai and Yoshinobu Kamada,

“Structural Joint Stiffness of Automotive
Body”, SAE paper 880550, 1988.

. M. Y. Tsal and J. Morton, “Experimental

and numerical studies of a laminated com-
posite single-lap adhesive joint” Journal
of Composite Materials, Vol. 29, No. 9, pp.
1254~-1275, 1995,

. M. Y. Tsai and J. Morton, “Effect of a

spew fillet on adhesive stress distribution
in laminated composite single-lap joints”,
Composite Structures, Vol. 32, No. 1~4,
pp. 123~131, 1995,

. Takao Mori and Masaki Shiratori, “Stress

Analysis and Design of a Metal-FRP

Bonded Joints(lst report, single lap

joints)”, HAMMRE |HITE(A), Vol 54,

No. 498, pp. 251~258, 1988.

o]7g, AEA, AN, $YRE, 2N HY
7 BAHF FY A= WY, = AgA 7
a3 4 e dla =83, A1 pp. 189
~194, 1996

ASTM D 1002-72(Reapproved 1983), “Stan-
dard Test Method for Strength Properties
of Adhesives in Shear by Tension Load-
ing(Metal-to Metal).”

ASTM D 3165-73(Reapproved 1979),
“Standard Test Method for Strength
Properties of Adhesives in Shear by Ten-
ston Loading of Laminated Assemblies.”
JIS B 4627, “Hand riveter”, 1994. .

JIS H 4000, “Aluminum and Aluminum
Alloy sheets and Plates, Strips and Coiled
Sheets”, 1988.



