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1 lllustration of tensile strength o and tensile adhesive
strength o for the similarity ratio 2
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2 Butt joint adhesive strength expressed as a®=PIA, P=
ultimate tensile load A=W?= fixed adhesive area with
W=12.7mm (JIS)*®
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3 Lap joint adhesive strength expressed as 1.=PIA,
P=ultimate tensile load A=adhesive area under fixed
A=/,x25mm when Aluminium is bonded by brittle epoxy
resin™. (1.=24.8 ~ 14.6MPa )

%1 Material properties for Adhesive/Adherend

Young's modulus

Dundurs parameter

Material E*" [GPa] Poisson's ratio Bulk strength > 8
: E‘\:mz [GPa] v o [MPa] o i
: ingularity index A
(® Resin A/ 3.14 0.37 65.5 0.969 0.199
S35C 205.9 0.30 570 2 =0.685
(@ Resin B/ 2.16 0.38 46.8 0.978 0.188
S35C 205.9 0.30 570 2 =0.674
(3 Araldite/ 2.1 0.36 14.8 0.941 0.205
Al 70 0.35 260 A=0.714
@ Solder/ 6.4 0.39 60 0.862 0.151
Brass 90 0.34 205 2 =0.745
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4 Prismatic butt joint strength for @ in Table 1 can
be expresses as a ISSF=const. obtained by the
two-dimensional FEM analysis
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5 Butt joint strength in Fig.2 can be expresses as constant
ISSF for O~® in Fig.2

51fil& LT@ Resin A / S35C, @ Resin B / S35C,
@ Araldite / Al, @ Solder / Brass ® 4 D Ml » &
bRICBIT BEEEHTF OREMIRFD ISSF 2717,
50— EEEFMATSE, K2IKRY, #HKRODo,.=
2.70/h** (Resin A / S35C), @ o.= 3.18/h'* (Resin
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1.20/h'* (Solder / Brass) DHiI#RME 5N %, K3
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6 Fracture strength of an edge cracked acrylic resin plate can be expresses as a constant stress intensity factor®
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Do £2T, hAVNEWVEZDFYHIC K o T ISSF A
PIBZDT, M6DERMICBIZEHEEa L,
S5 DRGEMTFICHBIT S hNEHEE a LELDOET)
ZRT, TDXIIC, BEBEE hZ, EHESa L
ERED, BEMBLT 2 @RORRSFOTFHHRIC
BRI 2ETHE7D, /W=l TETEBIEIEZD
TISSFIE—EICE %, DX D, ISSFIcHT 2EEBE
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KEODEMFOHBBEBRE L TSN =P/ 4
THMMT 25, L, BEBES ADTIREL
(h/W=>1) 725X, HERADTHEL %5 DT ISSF
3 hICKERT—E L %D o CHMARETH S, L
AL, BEITIE £=0.05~1.0mm HEH LOEEBES
DHFHTHADTISSFIC K BFHENNETH S, X7z,
h/W>1 ZR LT L BEERE A=) HELTBL

ISSF 32t d 5D To” =P/ A3ZILT %,

4 EEEMFOFEER T DRMAANTE
fREMH
AETIR, & (1) TESINSFEEREC (h)
DEEMRITIC D Z5(b R, D ISSF =—E T
FEBTLEAVTERT S, PHEEREC] (h) &,
® (2 DE3ITKDBT LN TES,
K 1 C

o, (h)= F: Pl

)
C= %(C : Constant depending ona, 8),

o

For Resin/Metal,
F, =F (a,B,h/ W)= F, (a,)~0.3~0.6
when 0<Ah/W <0.1.
K, =0.609 ~2.24MPa -m"™, 1 =0.5946 ~ 0.9348
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Resin B/Steel Araldite/Aluminum

(a) o vs. W under fixed h/W (Average adhesive strength " decreases with increasing the adhesive dimension proportionally.)
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100 [y ¥ € 90 eExperimental result | ! .
w: selshisel- it B I I I 80 basedon JISo!" | t I l I
80 | :

g o g
60 -
2 a 2
T 40 =
g ==
S ©
20
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0 P S R
001 001 0 ) 10
h[mm]
_ Resin B/Steel ) Araldite/Aluminum
(b) o vs. hunder fixed W (Average adhesive strength o increasing with decreasing the adhesive layer thickness
h independent of W.)
L - 50 e e @ _ W
%! 00 i O, =a! 45 eExperimental result Gy T
e =00mm ¥ 1ot 40 basedonJISc” N
= 0 h=01mm L £ o =
£ g S % "
= h st ]
< |y 2 i - —
S o hzdomm - S TS N -
© 30 h=1.0mm i 10°
20 . | h=1.0mm
o eExperimental result 5 i [
1 IS < e s DU S
i« based on JIS o 1 l 1 % o 00 1000
10 100 1000 10000 W[mm]
Wmm]
Resin B/Steel Araldite/Aluminum
(c) o vs. W under fixed h (Average adhesive strength . does not change under fixed /.)
o =" 0% =c"
t1rrt
% - e
hy
eExperimental result "Ej.“
s 50 — -

based on JIS o e e
errrreri— | eExperimental result

100 SR, I
o0 h=01mm/ | ereor | basedontiso
_ W \_\ 1o ! - I W =0.5/10
£ - LT T a=001-10mm £ |
Z . > :
= 2y Tow =
< 50! { = z <
=c § b =5
G 0 ! 5
o Ww=oar e b
20 ~27 Rl 5 t —
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10 100 1000 10000 . Adhesive area A[mm’] -
Adhesive area A[mm’] TT1 frri
Resin B/Steel Araldite/Aluminum
(d) o' vs. adhesive area A=W* (Average adhesive strength o decreases with increasing adhesive area 4 except under fixed h.)
eExperimental result
based on JIS o7
100 e S 50 E ,ml,. . |'|‘ -
| y 45 ®Experimental resul
= ZgL h=°-1mm//. = 4 basedonJiSc”
& ol ! S s k=01
S ] i S 5} 8 n(m |
T oeo! = T = 30 C [ h=001~10mm
= ' =0. -
E o w0zl e S 3 W=05/10| / |~ o
= 40! i = = 20" 1 = i
§€ O <L s \ . ““' |
6 20 i or=c” =g 10} r =o'
} 3 i { h=0.01~10ms
| W=137mm 3~ ELLls-oor-tomn S it LT
10 100 1000 10000 i 10 00 1000 10000 E‘Y
Volume of adhesive V[mm3] ot Volume of adhesive V[mml] hﬁ
Resin B/Steel Araldite/Aluminum
(e) o vs. volume of adhesive ¥ (Average adhesive gth o d with i ing volume of adhesive ¥ except under fixed /.)

7 Adhesive strength o, defined as an average stress o = PIA estimated from ISSF=const. in three models for
Resin B/S35C and Araldite / Aluminum. The solid circle denotes experimental results based on JIS UCJ'S
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