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A Parametric Study on the Strength of Single-Lap Bonded Joints
of Carbon Composite and Aluminum

Tae-Hwan Kim’, Myeong-Su Seong’, Jin-Hwe Kweon ", Jin-Ho Choi

ABSTRACT

Strength and failure of adhesively bonded carbon composite-to-aluminum single-lap joints were studied by
experiment. The main objective of this study is to investigate the effect of various parameters such as curing
pressure for bonding, overlap lengths, and adherend thickness on the failure loads and modes of the bonded
joints with dissimilar materials. Experimental results show that the bonding pressure for composite-to-aluminum
dissimilar materials should be 4 atm at the lowest. Failure load of the joints increases as the overlap length
increases, but the strength (failure load divided by bonded area) decreases rapidly after the overlap
width-to-length ratio is greater than 1. When the adherend thickness increase to double, bonding strength
increase 12~55%. Major failure mode of the joints is the delamination in the composite laminate and the
location of delamination goes deeper into the laminates as the bonding pressure and overlap length increase.
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Fig. 1 Configuration of a Typical Single-lap Bonded Joint.
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Fig. 2 A Typical Single-lap Bonded Joint Specimen.
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Fig. 3 A Typical View of Specimen After Water-jet Fabrication.
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g. 5 Failure Loads and Strengths of Bonded Joints with Different
Bonding Pressure (Overlap Length = 25 mm).
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Fig. 6 Failure Modes of Bonded Joints with Different Bonding Pressure.
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Fig. 7 Schematic Diagram for Failure Mode Definition of Bonded Joint.
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Fig. 8 Load-displacement Curves of Bonded Joints in Different overlap
length (bonding pressure = 4 atm).
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Table 2 Maximum Tensile Stress in Aluminum Part of Bonded Joints
35 35
Specimen 1D omax (MPa) oy (MPa) 1 Joint strength
30F Togs B2 Failure load 30
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215 e
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£ 10H] ' &
FM-2S-4-40 415 <
|
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S2(omax), HFRAoI7F 7HY B2 FM-2S-4-158 A|LJekale Overlap length [mm]
nE AR0Ee] FPEFYL ol Qlty ulEhA 4%—4’7‘: Fig. 9 Failure Loads and Strength of Bonded Joints in Different Overlap
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Fig. 10 Failure Modes of Bonded Joints with Different Overlap Lengths.

Pl Ay

Fe AEel 5t
JA’:

e FAYD A B
6 MPalRth= 9% 7|2 =t} o]ajdt 7
Felel TRl ot Aow e Haas dwel 3
PIO) MRS 1006 o8 4 Sl v
AR R A9, BAAL s Ao B34 B4
2ol ofs] TeEolch B ATolx A8E olFAR

no] A$ Rudomit ¥AAe mhio] WA

el

o ° ]

)
i
Hn

N
w

S
%

i)
Y

ol

XH

ri OIﬂ
) HE

2
ok
2



LB R R

=]

4 & gk

Atollde Aol BFEACIAE FAste] Wt
A MPEE FAsIGih a2y sie-R3E A ot
-9 ST EYF urt SdstER 2 =EeAe
whE Holz| ¢fgkem, F& siAAitete] Hlm uels W
FE HRE AE T Aol

Fig. 102 X2k A@Ue 471004 "3 2ol(b) 15 mmof
A 40 mm7EA] oAl 7HA| ] T2 AlE Zpzpe] it g &
o o] gk Al dehgleh AlEe] HFuheS A
oA & 4= Qo] Fig. 6olAe 22 B mAjol 3t
el mio]l 25 o8tk HA AARY EW RS B
o Fo% AL B Aol o] SR ARl Hel
oAk WAYFE AL ofEle ARHolTh AR E B
A @At AARE OB FolA SR WY A9t
wol low, SRS A mAe] dRIF BEEo] AR
o} ape-ddo] dAsHA] Y= A= Y

Fig. 10(a)oll 22l HHZo] 15 mmY wWje] F7hEe] vhé
& TR AFI 4505 AfoloflA @A BESHE AL £ &
Ak FEHOoR GRulE WAL HAAS Atolo| AwmiE,
90°F% 0°FollA 7R Tk yebylth Fig. 10(b)= A
Aol 20 mmel B2 HEA} HIA BA ApoloA A
Fluho]l HRAoR Uehyow, FE IEREE HY
15 mmY Wi} upITA| R 45053 4505 Afolollx FHEE]
o FEE At REAoR 9005 0°F9 F3HEE
ThEE Ho|i glrh

Hydol7k 25, 30 mmz FUHEE AP F HARRY F
o Zolof u7} 1% ol Aol [$45/90/0]s #5-#2
Fe#Fol ofd WREFA 90°FH 059 FED T
Hol Wolxu gl AL WET & Uk Fig. 10(e)l
Hol uiel Zo] HAolrk 35 mmE AH H$ 45°F3
-45°% Apol9] FHEEWARECL WfRFed 90°5T 0°F9
S22 o] o WA SRt E HEol Ze
Mol uwheh EIA mAel Brolx FhEewwt opde)
A AFFE geo] WA A& & & k. oA
< RSt dRvlE 2A Aele HEACIAE Fhee]
sk e S0tk Fig. 10(He] FZol7k 40 mm
d A5 BY Hido] 35 mmd uwj EA EdolA A

A5 gRuy mAeh AR Awsiio] A AT
AS Y 4 vk AL HETEwRe 24
ol 90°FT 0°% Abole] FxHelsh Mol w4

= A
A Ao ST F1el7h WAt

3.3 A S Wl me 2Tyt

2 AoAe dRule 2Ae B3 = FAS Z7}

28

15 25 35
Overlap length [mm]
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Table 3 Maximum tensile stress in aluminum part of bonded joints

Specimen 1D omax (MPa) oy (MPa)
FM-4S-4-15 158
FM-45-4-25 240 289
FM-45-4-35 286
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