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Abstract

The bonding strength of adhesive joints is influenced by the surface roughness of the joining parts.
However, the magnitude of the influence has not yet been clarified because of the complexity of the
phenomena. In this study, it is shown that surface treatment affects adhesive strength and durability of
aluminum/polycarbonate single-lap joints, and loading speed affects tensile-shear strength of adhesive
joints. To evaluate effect of surface treatments on the adhesive strength, several surface treatment
methods are used, that is, cleaning, grinding, SiC polishing and sand blasting. It is shown that an
optimum value of the surface roughness exists with respect to the tensile-shear strength of adhesive
joints. The adhesive strength shows linear relationship with the surface roughness and loading speed.
And the mechanical removal of disturbing films of lubricants, impurities and oxides make adhesive

strength increase significantly.
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Fig. 2 Schematic diagram of the curing jig

Table 1 Properties of adhesive bond

Product data

Description technicoll 8266 comp. A technicoll 8267 comp. B
Density 1.3020.05 g/em’ 1.10£0.05 g/em’
Viscosity 496160 Pas (257C) 400£96 Pas (257C)

Properties of the reaction product

Hardness
Weight/Volume
Peeling strength
Bonding strength

70+5 Shore D(set 30 min at 120C)
1.200.05 g/em’

ca. 4.5 N/mm(setting 1d/RT and 2h/1007TC)

ca. 20-22 N/mm’ after 7d/22°C
ca. 30-32 N/mm? after 30min/125°C
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Table 2 Roughness according to various surface

treatments
Aluminum  Polycarbonate
Ry (ym) Ry (ym)
Degreasing 1.48 3.09
Grinding 5.10 5.58
SiC #800 8.48 " 590
Sand blasting 16.12 14.21
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Fig. 3 Load-displacement curves of Al/PC joints at CHS=5mm/min according to various surface

treatments



AI/PC AgA e HRZEEHH nA: FEAAY 9 843

Yeld a35-389 @AM & £ dRo] RE
7399 FEAANAN HAAAAY HFL Bolm ¢
o, 8457 CHS=Smm/minZ FL& 7 9o
FdA Wd uwel degreasing, grinding, SiC
#800 v}, sand blasting =202 HZ=o Hust
A3 F(Pma)©l & A2 e o)A ¥H
Ao wet EHZERy)7F SUtsln E=3
AdgyazE F7/HEL AS5S RoFn Yo
Al pco] AR 7 FHAAWES A}
43t = B2 AA9 Holgd EAHoz A 7
Zto) zx = M ThETH(Table 2).

Fig. 4= EW AWy uE APPxe B
€ IUxEY §FE5E d9o2 BHao Ug
W ol Ald PCo EWEREE WA
Wlol  wal  degreasing®] A$E 1.5-3.5um,
grinding 3.5~7/m, SiC #800 dvw}lE 7~10um, sand
blasting2 9~17/m H4$lol X3 sand blasting
Aele e =X EXHYs) g Ay
of Bja] YAt} o] sand blastingd] EAA 1
FARY] FEo] B HHor] WES AeE B
o7} olg Bgdgdoer sl Alg pc BF
AqA Jidezs & zEZo YR 1
X #xx 3A debgoh F3A Ao @
e F2 B2AY AH@A 7AHA A
719817 wEd, EHRES 242 A

BC Al
O @ degreasing =
W grinding £ &
~ © e SiC#800 EE ¢
& 8l & A sand blasting g EE
p> £ 2§
~— L© T @
S N £ 3
o - - lsl1
) At A -7 2
g 6 e.-"2 -7 A L0
@ i ™. * -
7 2 . .-
o - . APPSO
2 ® O PE 2
Lo o
2 af BT
degreasing  grinding SiC#800  sand blasting
2 ) 1 1 1 J
0 5 10 15 20

Surface roughness (um)
Fig. 4 Adhesive strengths of AIPC joints
according to various surface treatments
and loading speeds

HE5EHH o] F713tAIE o] sand blasting AlEHHo
A AdAer 2 Fxgho] £FHE 3oE HY
A, & Wyoz RHHIZ AlFPHAgMR
EdAzze AFYATY #A= vHHA EXE
BogFn vt =g 59 ZAAT 2AdAE
sFESE7l 525 E Axst Fotete BEgE
BAaFn 9o ole iR i FRANA £
A #EHE A= ¥wygE £ 9 dFE=
otol vdd AAE RFa ot

AVPC Aol diFEEE PC ZA} AHiA
Alolel Ao A sy} Folo &, pco
Ao HAMTA wE FAAE o] W=
A &4 73 (adhesive-failure)7} F= o] 2o}

312 stE&5L9 Hgt

Fig. 5T Z1zte] A/PC A A visl dFE5=
of We FIAE B¥XE gdxm uhgd we
BE3 a9 Zolt) dF4£%E 27Q CHS=0.05,
0.5, 5, 50mm/min°]™, CHS=Smm/min ©]3}2] &
ZoAME ZE ZuAE 230N &FEEt F
bl Wt AFA =S} Folstes AFS RAF
2 ek 28y, CHS=50mm/min%l 7Sl A &
EE BUAL 26 FAleHA A= 7
a8, ol AdHoz wME FFHEEE

Adsf =t HAAze] 71AAH Aol AAZE

—®— degreasing
—— grinding

T —e—siC#s00
——#&—— sand blasting

Adhesive strength (MPa)

5k
4r static loading  impact loading
e
1 ! . L ! J
0.01 0.1 1 10 100

Loading speed, CHS (mm/min)

Fig. 5 Adhesive strengths of AI/PC joints as a
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