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Variation of Tensile Adhesive Strength Prescribed by JIS Depending on the Adhesive Geometries

Nao-Aki Noda Rei Takaki Kazuhiro Oda Yasuaki Suzuki

JIS

The Japanese Industrial Standards (JIS) specify the adhesive strength g~ (h) as an average ultimate tensile stress by

using a small specimen without considering the adhesive thickness /. In this paper, the validity of O'CI S(h) is investigated

Is
when O'C]

(h) is used to evaluate the strength for larger adhesive area oV (h) from the ISSF (Intensity of the Singular
Stress Field). Then, it is found that when / in the JIS test specimen is equal to / in actual products, UC] Is (h) can be used

since oV (h) = O'C] Is (h). This is because the ISSF of actual product is controlled by the adhesive thickness / independent

20244064

of the adhesive area.

KEY WORDS: Materials, Adhesive, Debonding strength, Size effect, Intensity of Singular Stress Field (ISSF), Elastic modulus (D3)
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Fig. 1 Illustration of tensile strength oz and tensile
adhesive strength o, for the similarity ratio v2
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Fig. 2 Butt joint adhesive strength expressed as o,
P/A, P =ultimate tensile load, A = W? =fixed adhesive
area with W = 12.7mm (JIS)@.®
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Fig. 3 Lap joint adhesive strength expressed as 7, =
P/A, P =ultimate tensile load, A =adhesive area under
fixed A =1, x 25mm when Aluminium is bonded by
brittle epoxy resin). (r, =24.8~14.6MPa )

Table 1 Material properties for Adhesive/Adherend

Young’s Dundurs
modulus ~ Poisson’s  Bulk parameter
Material EResin [GPa] ratio  strength a B
y a . .
ESteel [GPa] v op [MPal  Singularity
y a .
index A
(D Resin A/ 3.14 0.37 65.5 0.969 0.199
S35C 205.9 0.30 570 1 =0.685
@ Resin B/ 2.16 0.38 46.8 0.978 0.188
S35C 205.9 0.30 570 A =0.674
@ Araldite/ 2.1 0.36 14.8 0.941 0.205
Al 70 0.35 260 1=0.714
@ Solder/ 6.4 0.39 60 0.862  0.151
Brass 90 0.34 205 1=0.745
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Fig. 4 Prismatic butt joint strength for @ in Table 1 can be

expresses as a ISSF=const. obtained by the two-dimensional
FEM analysis

X 52f & LTD Resin A / S35C, @ Resin B/ 835C, ®
Araldite / Al, @ Solder / Brass @ 4 FEfE DO A& E BT
5 REERF OO ISSF Zo~1. X5 O—EHZFH
To5L, K2 dt, #i#HEDOo, =2.70/h"*([Resin A /
S35C), @ o, =3.18/h'* (Resin B / S35C), @ o, =
1.57/h'~*(Araldite / Aluminum), @o, = 12.0/h*~*(Solder
[ Brass) D& 5N 5. X 2 (R TEREDEHKTFD
7o = 4.99/1, " DR b ISSF=—TEM HAEHND.

PEAETREE N JIS THUE SN D RIS TIiEe <, KIS
LOMS ISSF=—ETHRIND Z &1, EZHDOEHERN
— AT 5 LISHEF O EERBRA O X HICRX D DT,
HENEHE LWL LR, UL, RO &%, @@
DBIET)FBHOMATHRRL TETND. T74hbb,

& R D REVESETREE AN S N PERGFEK (X% ISSF ITHH
B) TRUTEHZLIE, AHTEHLI<MLATWS. K

V2l & % B3 2 AR DB ) 0,3 K ORI 018 7)
JERGREK, & FART & AR Sa/WOBRE RT@. RiIEW
W2 L TERHESad KRE LR D LMW o 3K T 20
Wt LT, IS HERREK,  (Ta/W IR T —ETh 5.
X 5 DYEATHFICB T HHEBRE Sh e ISSF ORI
X 6 D xR Tééﬂﬁéaazﬁ#k%ﬁx@%ﬁk
I BTWS ., HEISHNE L HRETIE, BEStEE
B 572012, FEEISHTIERL, ISIEREEE RS
OBNEHATHD. LnL, ISHIERREKA M ST

HBERTS

@K, =4.80[MPa- m®255]
[ ' 1
- ¥
~ 5| o J '
! — R
B [ Jller=e
p"‘i @K, =1 ZO[MPa m0326) !
St | @Ky =0.609[MPa- m® 286] :
T | DK, =1.04MPa-m®315] /1 h
xb 2 L ac o [ ] 1 —— - x
\ | ° / 1
b Fﬁ#. 1
—o oS 1z
0.01 0.1 1 10 l l W
h[mm)] w

Fig. 5 Butt joint strength in Fig. 2 can be expresses as
constant ISSF for O~@ in Fig. 2.
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