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Apparent bending

h i b l P Bending moment :
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1.30 2,52 3.50 55.3 194 274
1.00 2,52 3.50 47 .2 165 396
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BELOBBENEL LD, CO200RTRBEFECH L CALIEOEEYBIIES, Lk
20T, Fig. 70X S BERMAE L R 2 LA Wil BERESME TS 201k, # 1 0KRF
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Fig. 8. Supposed diagram of stress dispersion in
rubbery adhesive or adhesive of fluidity.
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T, BERBCE~0BEORBMEIEST, FIHRRETRY P AB8I X LEDH
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Photo. 1. Isochromatic fringe photograph of the
isotropic specimen (Epoxy model).
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Fig. 15. Stress distribution on the line (x=0) obtained from photoelastic
test on Epoxy model.

Summary

In almost of glue joint of wooden imaterials tensile stress perpendicular to the glue
joint is often observed in hygroscopic range. For the purpose of evaluating the joint
strength in materials subjected to such stress, a new type of glue joint test specimen
as shown in Fig. 1 and 3 was devised and influences of the shape and size of the
specimen and stress distribution in the specimen were discussed with some experimental
results.

The results obtained are summarized as follows :

(1) The glue joint strength of specimen increases with increasing of the thickness
of the specimen as shown in Fig. 4. The maximum tensile stress in the specimen
can be expressed as an equation (1),” and the calculated values of glue joint strength
from the equation are not influenced by the thickness of specimen with the exception of
too thin specimen. The occurrence of the exception is considered as a result of using
inadequate boundary conditions in the solution, which is confirmed by the result of
photoelastic test (Photo. 1 and Fig. 15).

(2) The glue joint strength of specimen increases also with increasing of the length
of the specimen, and it seems to reach a constant value at the specimen over Lg/h=5
(Fig. 2). In this case, Okohira’s solution for limited length of specimen is difficult to
be applied.

(3) In the case of flexible adhesive the glue joint strength is higher at high speed
test (100 mm/min) than at low speed test (1 mm/min), but, on the contrary, for the
somewhat less flexible adhesive the joint strength is higher at low speed test. These



2 e WA BIE X AEEE N O

facts may be illustrated by the stress dispersion in the glue layer (Fig. 8).
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Supplemental table 3. The joint strengths of

A # B % FATE (1969)

Polyvinyl acetate adhesive in various press
time (Cross head speed 1 mm/min)

Supplemental table 4. The joint strengths of

Polyvinyl acetate adhesive in various press
time (Cross head speed 100 mm/min)

) ' Wood failure ) _ Wood failure
by | hress Maximum in total [on the line SPSCh | Press Maximum i yorarion ihe Tine
No br: minl P (kg) bonded | of stress No hr: min| P (kg) bonded | of stress

! ’ g area cqncentra- : : g area concentra-

! (%) tion (%) \ (%) |tion (%)
PVAc22| 0:30 43,0 0 0 PVAc2l| 0:30 57.2 0 0
LT 1:00 42,9 0 0 56 #  » 79,7} g’g-7 0 a(‘)" 0] a(‘)’-
8 1:30 54.0 0 0 57| » » 60.3) 0 0
2 4:0063.4 0 0 231 1:00 [79.6 10 0
. = av. av. av.
31 8:00165.9 0 0 540 v » 72.1} %53 15} T 0} 17
28 10 : 00 66.2 10 0 550 » o (741 10 5
17 1 12: 00 68.3 70 0 9 1:30175.0 65 15
. av. av. av. -
5(14:00 (74,0 30 0 1007 » 84.3} 79 4 ol 7 0‘ 83
7116:00 177.1 55 0 48 » » [79.0 60 10
av. av. av. .
2 » 58,3} 67'g 101 5 0} 0 3:30 163.8 65 10
27 »  » 68.0 40 0 4:00 64,3 95 15
. av. av. av.

11 24 H OO 67.4} av. 30] av. O} av. 51 V4 V4 725} 73.2 90] 91.7 10} 18,3

34, » » 78.8) 3.1 85) 57.5 o] 0 52| » » 82.9 90 30

13136:00 [72.0 10 5 41| 6:00 [78.5 | 50 0

20| 46 : 00 81.4 95 0} a§-3 42| » » 80.0|av.| 70| av. | 30| av.

38 » » 184.0 213 20 %'o 5 49| » » 76.5]75.2/ 100{ 78.7/ 90| 40.0

40 » » 8740 ] 95} | 0 500 » » 165.7 95 40

30 (168 : 00 182.3 90 0 18| 6:30182.6 45 5

av. av. av. .
20 » » 94.3} 863 95} 03 3 3} ) 15| 8:00 76.8 N, 70 . 5 .
35, ~» » 183.8 95 0 43| » » 55,7 66,.3 95 60,‘0 30 13"3
*L Dimension of joint section : width 2.5cm, 46| » » 66.3 15 5
length 10.0cm, thickness 1.9cm 16 | 12: 00 60.0 80 95
*2 i H H av. av. av.
g;iiinfse é‘rgcr:ln loading point to bottom of 251 » » 63.0 65.3 20 533 5 300
. a7 s o 72,8 60 30
6116:00(76.1 90 40

12| 24 : 00 80,0} av. 75] av. 10} av.

33| » » [78.0) 79.00 70) 72.5] 30] 20.0
14| 36 : 00 167.3 70 15

av. av. av.

44 V4 V4 60,6] 71.8 20} 63,3 20} 41‘7
45| » » 87.4 100 90
19| 45 59.0 0 0

av. av. av.

S 69-1} 68.4 55} 50,00 40 3070
39! # 77.2 95 50
29 168 664 95 40

av. av. av.

31 » 64.5} 68 0 95} 633 50 517
36| » 73.0 90 5

*1

*2

Dimension of joint section : width 2.5cm,
length 10.0cm, thickness 1.9cm
Distance from loading point to bottom of
noth is 3.5cm
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