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Abstract

The effects of the shape and dimension of adhesive bonded part on the bond durability in
humidity exposure were investigated for the purpose of obtaining the information on the most
reliable design of bonded part. The tensile butt joints that had three kinds of shape of bonded part
and several different dimensions of bonded part for each shape were used as test specimens. The bond
durability was evaluated by humidity exposure for 5 days in 90% relative humidity at 80°C.

The results obtained are as follows:

(1) The bond durability depends on the shape and dimension of adhesive bonded part.

(2) The bond durability depends on both bonded area § and contour line length L of adhesive
bonded part. When the values of e (=S/L) are identical, the bond durability is not concerned
with the shape and dimension of adhesive bonded part.

(3) The smaller the value of & is, the more inferior the bond durability is. This seems to be con-
cerned with the decrease of cohesive failure mode after humidity exposure.

(4) The larger the value of S/L? (characteristic constant for bonded part shape) is, the more superior
the bond durability is. The circular adhesive bonded part is the most reliable shape on bonded
durability.

(Received January 19, 1980)
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Table 1

#D: #12.0 ~#30.0
(A) CIRCULAR SPECIMEN

25.0

A:80~300
(B) SQUARE SPECIMEN

L12

250

A:208~433
(C) TRIANGULAR SPECIMEN

Fig. 1 Shapes of test specimens.

S: Bonded area, L: Contour
line length, ¢ =S/L.

(A) Circular specimen

Specimen 9D éd S L
No. (mm) (mm) (mm?) (mm)
Al $12.0 ?60 113 38
A2 ¢ 16.0 $90 201 50
A3 ¢ 181 $90 256 57
A4 $204 @110 327 64
AS $220 $110 380 69
A6 $250 @110 491 79
AT $300 #110 707 94
(B) Square specimen
Specimen A bd S L
No. (mm) (mm) (mm?®) (mm)
Bl 80 $55 64 32
B2 120 $60 144 48
B3 16.0 $90 256 64
B4 200 ¢110 400 80
B5 250 é11.0 625 100
B6 300 #6110 900 120
(C) Regular triangular specimen
Specimen A ¢D S L
No. (mm) (mm) (mm?) (@mm)
Cl 208  $120 187 62
C?2 277 @160 333 83
C3 433 ¢ 250 812 130

Dimensions of test specimens.
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Fig. 2 Bonded area vs. breaking load (kg) and

tensile strength (kg/cm?) before humidity

exposure.
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Table 2 Tensile strength retention P (%) after

humidity exposure for 5 days in
90%RH at 80°C.

Specimen
No.

Tensile strength
retention P (%)
76
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Fig. 3 Bonded area S vs. tensile strength
retention P (%).
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Fig. 4 Contour line length L vs. tensile strength
retention P (%).
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Fig. 5 Contour line length L vs. tensile strength
retention P(%) at constant bonded area S.
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Fig. 6 Bonded area S vs. tensile strength retention
P (%) at constant contour line length L.
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Fig. 7 ¢ vs. tensile strength retention P (%).

{ € is the ratio of bonded area to contour

line length.)
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Fig. 8 Characteristic constant for bonded part
shape (S/L?)x10? vs. tensile strength re-
tention P (%).
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Fig. 9 The fracture surfaces before and after
humidity exposure for 5 days in 90%RH
at 80°C.
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Table 3 Comparison between tensile strength retention and
cohesive failure ratio.
Tensile strength retention Cohesive failure ratio
Specimen (%) (%)
No. Humidity Drying after Humidity Drying after
exposure humiditv exposure exposure humidity exposure
Bl 1.8 6.5 0 5
B2 10.7 510 0 48
B3 26.5 687 19 67
B4 30.0 (% 23 67
B5 346 770 28 T4
B6 46.1 863 44 83
(3) emAE A1 Lttt
%o
(4) S/L? MREWIBIRIEZ & bt &
hTi s, FaREOEEDEN, S/L
B2 B4 BAFBICE O TERE 1257 IEETT

EXPOSURE in 90°%RH at 80°C

B2 B4 B6

DRYING at 80°C after HUMIDITY EXPOSURE
Fig. 10 The change in the fracture surfaces by drying

after humidity exposure.

1518 T3 T EAEEZ D ERMTORESRE OO
OFVEENOEIES b -kfch s Bbiid, #1iT
E 9 ETREHRERIC K O IRA L 1K ES R QAR D'
EHABET IHLLEICRETOHESIEED B HICK
A B L TR ENDHTELTEL ). HIREBOEKL
BRERER LGRS ORIFREA KT 5 LK 3T
RUI LR —HK LTz, DT &L DHREBICE
NTCHREAEEE R L TCTO BT REm T OESERER
BEAEXDIEWEEZ LT EWTE, BRI
£ BKDDEADEEIC L ) FE T OREES DTS Il
ENBHBHBREEZI LT LD ENTELD,

4. %

PLEOsBRAEZEDBERDE ST EMEZ b
(1) WEMEESTOIK - JHECIORKEER
50

(2) WEERESBOESHES LEEBABOES
LoWHIKEHRLTEY, e (=S/L) 5—ER O3 H#EE
OFAR - TR EHR L < ZIZRS oM EMA R T,

ol

SR ICEN IR TH 5,

(5) PHEIREER A THERETH b
DOHHHEYERERIC & » BB MO ML 5
M Z(L L oo EEZBAE L O iR
i) - TR ZE AL U o Bl S &
DR « THEIKBEFHRIECIEEAE—ETH
710

(6) e pWNIWFETRHBHEICS 5 DIEFEER
GRERERBET T o cn s Ex o5,
AR 54 426 B 20 0 Y 17 [l
EWRRESIKBNTRELIODTH S,

X 73

1) R. A. Gledhill and A. J. Kinloch: J. Adhesion,
6, 315 (1974).

2) R.A. Gledhill and A.J. Kinloch: Int. Symp.
Weathering Plast Rubber, D12:1 ('nd) (1976).

3) W. Brockmann: Natl. SAMPE Symp. Exhib.,
19, 198 (1974).

4) J. D. Minford: Adhesives Age, 17, (7) 24
(1974).

5) J. D. Minford: Adhesives Age, 21, (3) 17
(1978).

6) oad M, MprELHE: axEERa, 4, (4
192 (1968)

7) FEAEES: £EMK. 12, (8) 50 (1972)-

8) B =, W #H=:BaAEEHasE 13, (5
167 (1977).
9) EEERN BAEERSE, 15, (12)568(1979)



