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Abstract

This paper is designed to estimate the adhesion strength of coating layer on galvannealed steel sheet using

lap shear test. The single lap shear test is the most commonly used standard test for determining the strength
of medium-strength and high strength bonds. The bond strength of bonded single lap joints on subjecting the

substrates to loads is determined by lap shear forces in the direction of the bonded joint. In this study,
specimen for adhesion strength test was made to attach coated sheet to cold rolled sheet and were heated in

temperature of 180 for 20minutes. After test, detached parts of coatings on coated sheet were observed using
SEM and EDX to identify substrate and complete detachment. The tested results showed that adhesive
strength of coating is unrelated to anisotropy of sheet and is difficult to be extracted using conventional theory

because of fine cracks of coating layers which were created during annealing process.
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Fig. 1 Schematic representation of a single lap-shear
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Fig. 2 Volkersen’s schematic representation of a single
lap-shear joint
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(b) Deformed free-body dlagrams
Fig. 3 Golland-Reissner’s schematic representation of a
single lap-shear joint

Volkersen®

TFy=HATE I+ Fig. 2 9F #

A9 as Zo02 AN 13
2 Al el S Al ot
8

[e}
T -1
A s we Aow 7HAsiqlth
ojul AojARer e AFARSA B
gol glom A= FddT
nc(max) = e (l)

oA71H 5t SURFwel L Tﬁ 4 a5
= B

(2)°ltt.

239



_ ®)
0

7. =(A/2)" coth(A/2)" 3)

o714 Ae FA AR H@)st 2k

Gl
e @

E.th
G E AFA daedAgela E = AA9
BAAS, = AAFA he Z&ZAY FA o).
Volkersen®2] 3ol A A &A|e] A& HA
2 Zolst BAAL BAASA BETSE 7h
st HZAA A, AAFA, AJHe e AL}

Fhess pad

2.2 Golland-Reissner 2| 35l 44
Golland-Reissner®+= <)
o] Wigel avE syl &l Al
Abolell A (5)e] WY RAE AF(k)E A
t}. Fig. 3 2 Golland-Reissner®oll o]l Ab-g-% A
Zlol A 2 AlEWse Hdd AREAE

YERA Flojt},
cosh (&)

3F
k = s = — (5)
cosh (&c)+ 2/2 sinh (&) ¢ \j 2FF

o174
E=E/(1-v). t & Ame Aot meby A
49 aFe FrEM mAE(M,)% FHE

(V)2 267 2tk

M, =Lk, v, =kF 3L ©)
2 tE

F v w939 2893,

,. sinh(2yc)—sin(2yc)

Tmax =7 o sinh (2yc)+sin(2yc)
cosh (2yc) +cos (2yc) o
0 sinh(2yc)+sin(2yc)
1 8G E

7]}\ 2 == = ofaL ¢ = < s
e T T

Ef
- — O

B =2

[e]
|
T&otd s 7 H(Galvanized steel: GI)2]
SR =S BEsy] fd ofd=
&3l A el 460~540Ce] 7t RS S
10% oo H-o}d(Fe-Zn) Fu5S B4
Aotk ¥ Ao ALEE GA H#e AS, g
3 Ael 2= oF 520C dFolw, mAjete] 7
Hol A ¢F 0.5 im FTAL I'do] #&AHUT ¥A

Me s4o] AEA BEEFoIrh B o)A
499 ZEFTY A ZAS 'Yy 2EE
ojulsie olE ERlsly] s AFF =gEhio|
SEM ¥} EDX ##S Fask3ith

AR 710l AlHe] P4 9 XF¢E Fig. 5o v
ik AldS 53 ZHTe 2EEs WEs
sk7] 918l Aol A A Al agdEo® &
R, s AlAS ZRARY sds VAAH A
AL 7H7 Yagmoz A3

Cross-section

Gamma (I'1) Gam¥ Gl

phase phase
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Fig. 5 Dimensions and geometry of single lap joint
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Fig. 6 Separated specimens after tensile test (lap joint
length: Smm)

(b) SEM 1mage(X 3000)

Spectrum 2
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(c) EDX observation
Fig. 7 SEM image and EDX observation of detached
part of coatings on coated sheet after single lap-
shear test
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(c) Lap joint length 15mm
Fig. 8 Average shear stress of sing lap-shear joint by
overlap lengths and anisotropy of sheet
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Table 1 Mechanical properties of adherent and adhesive

Materials | E(GPa) |G(GPa) | v(%) | thickness
Sheet 210 - 0.3 0.7
Adhesive 3 1.15 0.32 0.125

Table 2 The results of lap-shear joint analysis and test

Overlap
length (c)
2.25 mm

Test ( 7,:MPa) o T

31.30
14.17
7.25 mm 9.62
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