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ABSTRACT

Failure strengths of composite single-lap adhesive joints were investigated with various
parameters such as manufacturing method, overlap length and adherend thickness. A total
of 335 single-lap joint specimens were tested under tension. Specimens were fabricated
with 4 different manufacturing processes; cocuring without and with adhesive, secondary
bonding and co-bonding. Each manufacturing process has 5 different overlap lengths and 4
different thicknesses, respectively. As expected, failure strength is higher in thicker
adherend joints and lower in larger overlap length specimens. Interesting result is that the
secondary bonded joints show the higher strength than the cobonded and cocured joints
with adhesive, and give close or even higher strength compared with non-adhesive

cocured case.

B R $37] TE2E Bh BEA UG AF AR, SEsFel 9T
2 AL FodAEY B A9on A7adt 49 s AFER 1A, A7
Aol 571, BA| F7 4744 U@ AW F BAE AS AUz 412007}
FaB5R, BATAL NG5S EFEst FobAE A4S FAsGh e AT
B9 SRAAS, AR 9= ALY AL AAAE AR B SAAH I
AHAE ST ALY AR AN e HEFEES Holt FURE ANS A
Atk 3] ol AhF AW Fusk AAHY AW FEsh fAAL O R dge
PASRE, ot AAA] FEst wAe] FNRERT BAY Hod WxE F29
2 ogvse oz B 4 Ao

Key Words : Single-lap bonded joint(2¥d %3 2 A2%F), Manufacturing process(# 2t
374), Overlap length(7 3 2 o]), Adherend thickness(E A7)

*k

T 2009 4€ 209 FHE ~ 20099 7€ 7Y AASEE | M =
439, Ayt FEFFLS deke : =
43, BEdgn FerREredT e
W A1A A}, E-mail : jhkweon@gnu.ac.kr 1990t o] F =W E3HA Fxsi4 %
e AFA 7HE 9001 A AA ) I 7]ee N&E&Hom WAH
A3, t=Zgd Fus FAn| T} [1-6]. a8 AAZE AN T35}
B9, FHFTSTUAAF) Aelse] BFIA B B T2

KhkK

A
sk
L
-
=
=

[e)

:Lr&—ﬁn?h



752

ofy

- 928 - HAE - 4

gk 71220 A58 2] (design allowable) H©]
EjHo] o] o] o] FolA YA 3 FEfel”]
w ol 2l=o] wolEHo]AE aE =Yt
ARESta Sl ARl o= loE o] 29
A5 d3F S SdMe #YsiAn,
7b Al A dHoleel A4 wids &
glong 5249 S FaeF A A
AdellM 28 F gle EAEES 7HA gl

B3 PRE UANN FF BAV B
Re RER HES QASE ADY A&l A
AR AEE 3 o, 2AY FF, 3, A
AP, $E L LE9 gL S B2 5 0

2|

2 &
AAEY G W) HEe] gk 27 AT
o £42 Ea 24 AnD AAHe THa

toleju| o] 23}sh= A o] FR3ITh
EFA REF] 2HF} A2 PHoe 7144
CE R

AR QA Adel A,
Me AFAE 9% PUL H¢ Wart 91,
AR ARPHel Wste] we

BEAA Had FLH S

of glemg 1 Agol

R R e

Eaflok 2ol oy, 2%, §% T ¥44 8
Rlell oste] AdZo] fatd = U= 7hsAol
AT =9, HFS AT 2WAY 5 Tl
saetal, HAGEHES A4S AddE 93 ol
Atk wEbA A de HEA AEFe HAAE
ek g elska

faiME, g 2 BT 546
AAAQ] AF7F B2 F3olnt.
A FAE HZ QAR e AFE 4
B, B8A @dH A (single-lap) A AR &3
Ag 2 v AP35, FEHE-FE GIEA A
Ao B3 v& AF[6], GLAH AARY} o
SARA AAR #AT o] E Y A7, &
FA GdFHE AZAF R o vE AT
of #3k AE AF[8], °]5H 3 (double-lap) A2
o 3k o] 22 AF[9], dlolBY= o]FHA
ANAR o B AF AT[10], EFA}
GdZujFe oFAE ddA AFRY FAd
# o]2 @ AY A11,12], BEFA dd A
A AFo| A 2F(spew) Bl T A L
£ AF13], BFA-EFuF dLdHdH slolB
= AEARE A= 54 AY AT [14], BFA =
%9 o|FARE olFFMY AZAF I=EH gt
s el B AP 9 o]& AF[15], ¢E A
AR olFHA AAFe Em AY 54 AF
[16] S°] olFx it vt H3E A F Ko
#3 71E9 AFoME AZFTAHo] FRGE
v X 4% B3 AAH d7e AFHozwr

£
S

o]Fo]Z o]t

B2 AMe AFTHEEHF - JAFA /e
AR, ZFAA7 e ALY AEE,
ojXFHF AAR, FARFF AAH)E 2E 5F
A A AR el FHAGER), BA FA
@F7)t 22 AAEC] A= % 54 ofd o
Fe PASAE AAHer AFsdn ATE
A3 AHES TV FE2E EFAFEE Cytecrhd]
CYCOM 5276-1/G40-600-24K (g2 /ol ZA] 2]
g2)olar, A= BE Fehe] A8 HE
Al CytecA] FM 300Ke]th.

e

% g

. Al &

2.1 Al® H =}

B AgelA 12 AT F 47HA =R Fig.
19] SeAFE HEAAZ e dA8E WY
(cocuring without adhesive; CCN), H2ZHA17F =
A48 W (cocuring with adhesive; CCA), ©]
21742 W (secondary bonding; SEB), &A% 2}
1 (co-bonding; COB)©]tt.

H2AZE gle dA8E Wy
A @3l == a9 FATE

HHAE AHE
ol &3] s}
=g HPste Wt A
ol gt HIEAl A =]y
F Folxl Mol2el uet AT
T AR e ez g
@ Atolel] M=) HAAES At
st oltt. o] WY& AMESHA 2 A
=27k 7R A ol WEe] HFA
A "ok BAAE e wA 88 HS
B3 HEHA e Zzda 5 Abolel] HAA
s F7hetd Adste Welth oA A
Zhzte] A9d HSwE HAAE ol8st] HF
sh= otk oA A= AHAA 7
3t Mol 2& ARSI

ol
X o

- 01)14 1|‘I [0

-

0, m | rfr
Do ok
2,

N
X0 ro il U

fE ot [K ox
o,
<
ol
=

ot
oz
' -

ofNe
o .

il

“ CCN : Cocuring without adhesive
» Prepreg + Prepreg

Frepreg
Prepreg

% CCA : Cocuring with adhesive L]

¥ Prepreg + Adhesive + Prepreg =———rrepeg
% SEB : Secondary bonding = = [
dhesive
» Laminate + Adhesive + Laminate [ [
+ COB: Co-bonding B 1ominate

Adhesive

# Prepreg + Adhesive + Laminate e Prapren

Fig. 1. The schematic of various
manufacturing processes
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Fig. 2. Configuration of a typical bonded joint

Fig. 3. Microscopic view of secondary
bonded joint
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Fig. 5. Failure loads and strengths of joints
with various overlap lengths
(Cocuring without adhesive)
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Fig. 8. Failure loads and strengths of joints

with various overlap lengths
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Fig. 9. Von—-Mises stresses at the mid-plane
of adhesive
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Fig. 17. Von—-Mises stresses at the mid-plane
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