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Fig.2 Allowable defective ratio of bonded parts F(z),
lowest strength p and dispersion coefficient D
in normal distribution.
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Fig.3 Schematic diagram of fracture strength and
inception strength of internal failure in stress—
strain curve and internal failure factor A.
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Table1 Evaluation results of internal failure by
acoustic emission.

Fracture mode Sample No. | Internal failure factor #
1 0.51
Cohesive 2 0.76
failure 3 i 1.00
Average 0.76
1 0.07
Interfacial 2 [ 0.08
failure 3 f 0.31
Average 0.15
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Fig.4 Result of fatigue test.
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Table2 Dispersion coefficient after deterioration D, obtained from coefficient of variance after deterioration CV,

and allowahble defective ratio F(z).

Allowable Coefficient of variance after deterioration C'V,
defective (The lower : Coefficient of variance before deterioration € V)
ratio 008 ] 009] 010] 011 ] 012 013 | 014 015 018] o020] 030
Fx) 0.05 | 0.06| 007 | 007 | 008} 0.00| 009] 0.10] 02| o013] o020
/1B 073 | 067 | o063 | o059 |os5 o052 [o4s | 044 |oar | o033 | 028 011
1/107 066 | 062 |057 |053 |040 |045 |040 |036 | 032 | 023 | 015 |-028
1/10075 062 |057 |052 |048 |043 038 |0.33 |o0.29 024— 014 [ 005 |-043
1/1000%5 058 | 053 | 048 | 043 | 037 | o032 | o027 | 022 |o017 |006 | o004 |-056
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Table3 Specified design strength factor 7 and allowable design strength factor P/S
(Ratio to the lowest average strength in application temperature range)
Specified design Allowable design
Internal After deterioration strength factor strength factor
failure P P/S
factor Strength Dispersion Safety factor Safety factor Safety factor
retention coefficient S=1.0 S=1.5 S5=2.0
h 74 D, P=h-D, 74 P/15 P/20

0.7 02625 (1/ 4 L o0.1750 (14 6) | 0.1313 1/ 8)
R 0.6 102250 (174 101500 (1/ 7 0.1125 (1/.9)
[ 075 05 -0.1875 (1/.5) 0.1250 (1/ 8) 0.0938 1/11)
04 01500 (/D 0. 1000 (1/10) 0.0750 (1/13)
Static load 03 01126 (1/.9) 0.0750 (1/13) 0.0563 (1/18)
A ;=050 0.7 0.1750 (1/ 6) 0.1167 (1/ 9 0.0875 (1/11)
0.6 0.1500 1/ 1 0.1000 (1/10) 0.0750 (1/13)
£ 0.50 0.5 0.1250 1/ 8) 0.0833 (1/12) 0.0625 (1/16)
0.4 0.1000 (1/10) 0.0667 (1/15) 0. 0500 (1/20)
0.3 0.0750 (1/13) 0. 0500 (1/20) 0.0375 (1/27)
0.7 0.2363 1/ 4) 1 01575 (1/ 6 ] 0.1182 (1/ 8)
06 02095 (1/5) | 0.1850 1/ h 10,1013 (1/10)
[ 0.75 05 0.1688 (1/ 6) | 0 1125 (1/ 9) | 0.0844 (1/12)
! 04 0.1350 (/. 1 ] 0.0800 (1/11) 0.0675 (1/15)
Low cycle fatigue 03 01013 (1/10) | 0.0675 (1/15) 0.0507 (1/20)
h3=0.45 0.7 0.1575 (1/ 6) 0.1050 (1/10) 0.0788 (1/13)
0.6 0.1350 (1/. 7) 0.0900 (1/11) 0.0675 (1/15)
[ 0.50 0.5 0.1125 (1/ 9 0.0750 (1/13) 0.0563 (1/18)
04 0.0900 (1/11) 0.0600 (1/17) 0.0450 (1/22)
0.3 0.0675 (1/15) 0.0450 (1/22) 0.0338 (1/30)
" 07 o313 d/8 Joosrs (1/11) | 0.0657 (1/15)
0.6 0.1126 (1/.9) '] 0.0750 (1/13) 0.0563 (1/18)
0.75 0.5 00938 (1/1D 0.0625 (1/16) 0.0469 (1/21)
04 ] 00750 .(1/13) | 0.0500 (1/20) 0.0375 (1/27)
High cycle fatigue 0.3 0.0563 (1/18) 0.0375 (1/2D 0.0282 (1/35)
h,=0.25 0.7 0.0875 (1/11) 0.0583 (1/17) 0.0438 (1/23)
0.6 0.0750 (1/13) 0.0500 -(1/20) 0.0375 (1/27)
0.50 0.5 0.0625 (1/16) 0.0417 (1/24) 0.0312 (1/32)
0.4 0. 0500 (1/20) 0.0333 (1/30) 0.0250 (1/40)
0.3 0.0375 (1/21 0.0250 (1/40) 0.0188 (1/53)
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A Concept of Specified Design Strength and Allowable Design Strength
in the Strength Design of Adhesively Bonded Joints.
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Abstract

Tt is necessary to establish the design standard of adhesively bonded joints because adhesion is not
recognized as a general joining method. Therefore, a method for obtaining the specified design strength
and allowable design strength of a joint is proposed.

In this proposal, (1) temperature dependency of strength, (2) strength dispersion, (3) internal fail-
ure and (4) deterioration are considered as a decrease factor of strength for adhesive bonding.

Specified design strength is calculated by the proposal method. As a result, specified design strength
is estimated as 1/13-1/27 of the initial lowest average strength in the application temperature range.
When the safety factor is 1.5 times, allowable design strength is 1/20—1/40.

Key words : Specified design strength, Allowable design strength, Strength dispersion, Internal fail-
ure, Deterioration
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