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The Evaluation of Tensile-shear Strength
on the Al-Alloy Single-lap Adhesive Joints
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Abstract

Recently, automobile industry has led to increasing use of aluminum alloy for weight reduction.

Automobile made of aluminum alloy can be given lighter, stronger and a harder surface by anodizing

than one made of steel-alloy.

In this paper, we investigate the influence of lap length, adherend thickness and adhesive thickness on
adhesive strength of single-lap adhesive joints by conducting tensile-shear tests. Single-lap adhesive joints
of aluminum was calculated using joint factor by using adhesive length, adherend thickness of specimen.
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Fig. 1 Dimension of Tensile specimen

Table 1. Mechanical properties of adherends and

adhesive
o ies Young’s Poission’s Yield Tensile
M il modules atio strength | strength
aterials (GPa) ) (MPa) | (MPa)
Al 5052 66.47 0.34 168.9 224.8
Al 6061 67.29 0.37 2382 288.0
Cemedine 1500 1.16 0.39 185 376
Epoxy 2.07 0.37 29.0 46.3
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L]
= Adherend thickness (mm)
ta = Adhesive thickness (mm)

L = Adhesive length (mm)

Fig. 2 Dimension of single-lap adhesive specimen
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Table. 2 Experimental results for parameter of
adherends and adhesive(Al 6061/Epoxy)

Adhesive | Adhesive | Adherend | Tensile Joint
Adhesive | thickness | length thickness | strength factor
(mm) (mm) (mm) (MPa) (VL)

3 10.58 0.139

125 5 16.77 0.179

10 19.10 0.253

3 6.10 0.069

Epoxy 01 25.0 5 820 0.089
10 10.39 0.126

3 410 0.035

50.0 5 4.23 0.045

10 6.10 0.063
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Table. 3 Experimental results for parameter of
adherends and adhesive(Al 5052/Cemedine 1500)

Adhesive | Adhesive | Adherend | Tensile | Breaking | Joint
Adhesive | length | thickness | thickness | strength | strength | factor
(mm) (mm) (mm) (MPa) | (MPa) | (/v/L)

! 93! 765 0.080

0.1 2 960 9.09 0.113

3 1354 12.26 0139

1 1L15 10.14 0080

125 02 2 1358 1220 0.113

3 17.34 1546 0.139

1 909 5% 0.080

05 2 12.13 816 0113

3 1542 1199 0139

1 6.16 530 0.040

01 2 78 59 0.057

3 309 6.8 0.069

Cemedine 1 838 622 0.040

150 %50 02 2 1176 4 0057

3 1268 859 0.069

1 835 563 0040

05 2 9.17 691 0057

3 1033 711 0.069

i 413 334 0020

0l 2 578 364 002

3 642 47 0035

1 1% 349 0020

500 02 2 658 506 0028

3 768 743 003

1 4% 346 0020

05 2 777 498 0.028

3 843 698 0,035

Table. 4 Experimental results

for parameter of

adherends and adhesive(Al 5052/Epoxy)
Adhesive | Adhesive | Adherend | Tensile | Breaking | Joint
Adhesive | length | thickness | thickness | strength | strength | factor
(mm) {mm) (mm) (MPa) (MPa) |(yt/L)
1 436 416 0.080

01 2 497 480 0.113

3 5.79 5.76 0.139

1 5.22 480 0.080

125 02 2 5.60 5.60 0.113
3 6.37 6.24 0.139

1 416 410 0.080

05 2 550 474 0.113

3 582 5.50 0.139

1 352 323 0.040

01 2 379 3.4 0057

3 384 3% 0.069

1 544 451 0.040

Epoxy 250 02 2 6.37 182 0.067
3 7.06 5.1 0069

1 450 347 0.040

05 2 5.62 464 0.057

3 5.84 5.12 0.069

1 318 2.46 0.020

0.1 2 338 2.98 0.028

3 358 317 0085

1 405 3.21 0020

300 02 2 418 374 0.028
3 494 437 0.035

1 310 2.63 0.020

05 2 338 313 0028

3 374 356 0.035
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Fig. 3 Effect of lap length on the breaking
strength of Al 5052/Cemedine 1500
adhesive lap-joint
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Fig. 4 Effect of lap length on the breaking
strength of Al 5052/Epoxy adhesive
lap-joint
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Fig. 5 Effect of adherend thickness on the
breaking strength
(adhesive length : 12.5mm, Cemedine 1500)
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Fig. 6 Effect of adherend thickness on the
breaking strength
(adhesive length : 12.5mm, Epoxy)
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Fig. 7 Effect of adhesive thickness on the breaking
strength
(adherend thickness : 2mm, Cemedine 1500)
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Fig. 8 Effect of adhesive thickness on the
breaking strength
(adherend thickness : 2mm, Epoxy)
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Fig. 9 Relationship between joint factor and tensile
strength of adhesive joint according to the
kind of Al adherend

(adhesive thickness : 0.lmm, Epoxy)
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Fig. 10 Relationship between joint factor and
breaking strength of adhesive joint
according to the kind of adhesive
(adhesive thickness : 0.Imm, Al 5052)
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