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Figure 1: Schematic illustration of single lap bonded joint (case I). (Dimensions are in mm)
.
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Figure 2: Schematic illustration of single lap joint with removal materiel at free edge of the
adherend.
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Figure 3: Global view of the structure and detail view of adhesive fillet. (Dimensions are in mm).
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Figure 4: Tensile stress–strain curve of adhesive and Aluminum plate respectively. [16]
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Figure 5: Detail of boundary condition of the single-lap-joint.
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Figure 6: Detail of the mesh for numerical models of the various configurations.



Figure 7: Variation of Von mises stress in the single joint assembly as a function of mesh density.

· Adherends thickness 2mm
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              a) Adhesive length 12.5mm             b) Adhesive length 50mm                    

· Adherends thickness 3mm
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                 a) Adhesive length 12.5mm               b) Adhesive length 50mm                    

Figure 8: Level of the maximal Von mises stresses in the assembly as a function of overlap length and thickness of adherends. (Adhesive thickness 0.2mm), applied stress σ =15MPa.



· Adherends thickness 2mm
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              a)  Adhesive length 12.5mm            b) Adhesive length 50mm                    

· Adherends thickness 3mm
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                 a)  Adhesive length 12.5mm                b) Adhesive length 50mm                    

Figure 9: Level of peel stress in the assembly as a function of overlap length and thickness of adherends. (Adhesive thickness 0.2mm), applied stress σ =15MPa.


- Adherends thikness 2mm
    a)                                             b)                                         c)
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a)                                             b)                                         c)
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Figure 10: Level of the Von mises and the peel stresses in the different assemblies (adherends thickness 2mm and applied stress σ=15MPa).


-  Adherends thikness 3mm
        a)                                     b)                                       c)
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         a)                                       b)                                       c)
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Figure 11: Level of the Von mises and the peel stresses in the different assemblies (adherends thickness 3mm and applied stress σ=15MPa).



                     a)                                                   b)
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Figure 12: Von mises stress level in the assembly, overlap length Lad = 12.5mm, thickness plate tp =1.5mm, a) σ= 10MPa, b) σ= 15MPa.



Figure 13: Variation of the maximum stress of Von mises in the assembly for different overlap length and thickness of adherends.




                                     a)                                                        b)
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Figure 14: Von mises stress level in the assembly, overlap length Lad = 12.5mm, thickness adhesive tp=2mm, tad = 0.3mm, a) σ= 10MPa, b) σ= 15MPa).



Figure 15: Von mises stress variation in the assembly as function as a thickness adhesive. 
       a)                                                        b)
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Figure 16: Maximal Von mises stress level assembly with removal of material at the edge of the plate, overlap length Lad = 12.5mm, tp =2mm and d=1mm, a) σ= 10MPa, b) σ= 15MPa.



Figure 17: Variation of the maximal Von mises stress in the assembly of removal material model.


a)                                               b)
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Figure 18: Maximal Von mises stress level assembly with material removal at the edge of the plate, overlap length Lad = 12.5mm, tp =2mm and d=1.5mm, a) σ= 10MPa, b) σ= 15MPa.





Figure 19: Variation of the maximal Von mises stress in the assembly of material removal model.

            a)                                                            b)
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Figure 20: Maximal Von mises stress level in the assembly with adhesive fillet, overlap length Lad = 12.5mm, tp =2mm and a=2mm-d=2.2mm, a) σ= 10MPa, b) σ= 15MPa).





Figure 21: Variation of the maximal Von mises stress in the assembly of the adhesive fillet.


Adhesive thickness of 0.1mm
a)                                                                           b)
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- Adhesive thickness of 0.2mm
a)                                                                           b)
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Figure 22: Contour of the maximal Von mises stress along of overlap, Lad = 12.5mm, thickness adhesive. a) σ=10MPa, b) σ =15MPa.





· Adhesive thickness of 0.1mm
         a)                                                                       b)
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· Adhesive thickness of 0.2mm
           a)                                                                        b)
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Figure 23: Contour of the shear stress along of overlap, Lad = 12.5mm, thickness adhesive a) σ=10MPa, b) σ =15MPa.







Figure 24: Variation of the maximal Von mises and the shear stresses in the adhesive layer along the adhesive thickness.









Figure 25: Variation of the maximal Von mises and shear stresses in the adhesive layer as a function of adherend thickness and overlap length.



· Case of the removal surface a=3mm, d=1mm
                                   a)                                                    c)
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                   b)                                                    d)
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Figure 26: Level of the Von mises, the shear stresses in case of the removal material model and in the adhesive, Lad =12.5mm, tp=2mm. a,b) σ=10MPa, c,d) σ =15MPa.








Figure 27: Variation of the Von mises stress, the shear stress in the adhesive layer along the adhesive length and removal material length.

-     Case of the removal surface a=3mm, d=1.5mm
                               a)                                                         c)
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                             b)                                                                 d)           
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Figure 28: Contour of the Von mises, the shear stresses in case of removal material model and in adhesive layer, Lad =12.5mm, tp=2mm a,b) σ=10MPa, c,d) σ =15MPa.







Figure 29: Variation of the Von mises, the shear stresses in the adhesive layer along the overlap length.








Figure 30: Variation of the Von mises and shear stresses in the adhesive layer as function of the adhesive length and for different values of the adhesive fillet length. 














· Overlap length 12.5mm
        a)                                               b)                                                 c)
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· Overlap length 50mm
       a)                                               b)                                                 c)
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Figure 31: Contour of the Von mises stress for three models, Lad =12.5mm and 50mm respectively, tp=2mm, tad=0.2mm, σ=15MPa.



· Overlap length 12.5mm
a)                                          b)                                                  c)
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· Overlap length 50mm







             a)                                          b)                                                  c)
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Figure 32: Contour of the Von mises stress for three models, Lad =12.5mm and 50mm respectively, tp=3mm, tad=0.2mm, σ=15MPa.
· Thickness plate 2mm






Figure 33: Level of the Von mises stress for overlap length 12.5 and 50mm, tp=2mm, tad=0.2mm, applied load 15MPa.

· Thickness plate 3mm





[bookmark: _GoBack]Figure 34: Level of the Von mises stress for overlap length 12.5 and 50mm, tp=3mm, tad=0.2mm, applied load 15MPa.






Figure 35: Level of Von mises stress along the center of overlap length in the adhesive for simple assembly, a) 12.5mm, b) 50mm, tp=2mm, removing model (a=3mm, d=1mm), and spew fillet model (a=2.2mm, d=2.2mm). 


image6.png




image73.png
S, Mises

(Ava: 75%)
+3.017e+01
$2i780e101
I2ise1et01
Y233ze101
pEtratn
pEy it
Fileazerol
idiserol v

I1lsierol
Y5l6z3e100 X
173350100
I5inseet00

12735e400 Z




image74.png
5, 512

(Ava: 75%)
411620401
Fiinesetol
$5.744e100
Yala0aeton
$7iaeaston
Yeisz3er0n
I5isa3e100
Feinazeron
$a.103e100 v
F3i1ezet00

Y2222e100
Iizazeron X
Falrseor

z




image75.png
S, 812

(Ava: 75%)
416190401
FTasoetol
Fi3eter01
Hizazeron
FTingerol
157450100
Yaiasseron
i7gget00 v

I5ia77e100
Ya'saaero0 X
F3iz98e100
F2i09e 00

15198001




image76.wmf
10

15

20

25

30

35

40

45

50

55

14

16

18

20

22

24

26

0,5

1,0

1,5

2,0

2,5

3,0

a)

10MPa

Von mises stress (MPa)

Adhesive length (mm)

Removal length (mm)


oleObject24.bin

image77.wmf
10

15

20

25

30

35

40

45

50

55

20

22

24

26

28

30

32

0,5

1,0

1,5

2,0

2,5

3,0

c)

15 MPa

Adhesive length (mm)

Removal lehgth (mm)

Von mises stress (MPa)


oleObject25.bin

image78.wmf
10

15

20

25

30

35

40

45

50

55

8

9

10

11

12

13

14

0,5

1,0

1,5

2,0

2,5

3,0

b)

10MPa

Shear stress (MPa)

Adhesive length (mm)

Removal length (mm)


oleObject26.bin

image79.wmf
10

15

20

25

30

35

40

45

50

55

10

11

12

13

14

15

16

17

0,5

1,0

1,5

2,0

2,5

3,0

d)

15 MPa

Removal length (mm)

Adhesive length (mm)

Shear stress (MPa)


image7.wmf
0

10000

20000

30000

40000

50000

60000

70000

80000

74,5

75,0

75,5

76,0

76,5

 

 

Number of element

Von mises stress (MPa)


oleObject27.bin

image80.wmf
10

15

20

25

30

35

40

45

50

55

10

12

14

16

18

2,0

2,5

3,0

3,5

a)

Von mises stress (MPa)

Adhesive length (mm)

Adhesive fillet length (mm)

10 MPa


oleObject28.bin

image81.wmf
10

15

20

25

30

35

40

45

50

55

14

16

18

20

22

24

2,0

2,5

3,0

3,5

c)

15 MPa

Adhesive fillet length (mm)

Adhesive length (mm)

Von mises stress (MPa)


oleObject29.bin

image82.wmf
10

15

20

25

30

35

40

45

50

55

6

7

8

9

10

2,0

2,5

3,0

3,5

b)

Adhesive fillet length (mm)

Adhesive length (mm)

10 MPa

Shear stress (MPa)


oleObject30.bin

image83.wmf
10

15

20

25

30

35

40

45

50

55

8

9

10

11

12

13

2,0

2,5

3,0

3,5

Shear stress (MPa)

Adhesive length (mm)

Adhesive fillet length (mm)

d)

15 MPa


oleObject31.bin

image84.png
S, Mises.

(Ava: 75%)
+3.141e+01
$2is03e101
Yzleeserol
Yzazaetol
$250e101
Iiisszetol
Fi7idero1
Irarrerol
F1230e101
Filonietol
17le3zet00
52550100
F2iE77e400




oleObject1.bin

image85.png
S, Mises

(Avg: 75%)
+3.017e+01
$2i780e101
I2ise1et01
Y233ze101
pEtratn
pEy it
Fileazerol
idiseror Y

I1lsierol
Y5l6z3e100
173350100 X
I5inseet00

137756400




image86.png
5, Mises

(Avg: 75%)
+2.1080+01
F1iss0eto1
F17szer01
Frle3serol
Frarserol
pEnciviatn
pERCi
Frlonoerol
Yaazieron
Yela3set00
Isi256et00
F3lEraeton
12.0916400




image87.png
S, Mises.

(Ava: 75%)
+2.651e+01
Yzazgetol
Y2l225et01
Yziizetol
I1795e101
Filsaeerol
IE7ser0l v
pEptiiatn

Y5i470e100
753408100 M
52098100

4307954002
Tolaste o1




image88.png
S, Mises.

(Ava: 75%)
+2.2290+01
Yzis1et01
Filardetol
Folesgerol
Fisisetol
Fi3a0et01
HTezerol
Y5iEareton Y
Talngseron
Yezsieron
$4513e100
F27355400
15570601




image89.png
S, Mises

(Ava: 75%)
+1d6de+01
F1380et01
Hiz36er01
pEpiiat
Frinoretol
P
177870100
Yeleaseron
I5i503et00 X
43616100
+32155400
$2i77ero0
15355001




image90.png
S, Mises

(Ava: 75%)
+3.141e+01
Izisztetol
Y2i700e101
Yziagoetol
Y2l259e101
Y2i30et01
Filalaetol
FIlssaetol
F378et01
Irs7erol
153880100
$7i1eaeto0
43606100




image91.png
S, Mises.

(Ava: 75%)
+3.141e+01
I2is14et01
Yzlearerol
Yzagnetol
Y2233e101
Yzi07erol
Fi780et01
Filss3et0l v
Fi3zeer0l
F1insserol
Ya7z1et00
Yeaszeron
141330400 7




image92.png
5, Mises

(Ava: 75%)
+2.6150+01
Yzazietol
Y22z7et01
Yziazetol
Fila3getol
Fileaderol
FTdaserol
Fizsseron
Fringnerol
Yalee0et00
Ye7i7et00
47730100
12.6250400




image93.png
5, Mises

(Ava: 75%)
+3.054e+01
$2iEazetol
Izisozetol
Y23azet01
Fzinstetol,
Filzaneror
FIisaoetol
Fi33get01 Y

Filnarerol
Yai3saet00
+5.849€+00 X
133300100

18300001




image94.png
S, Mises

(Ava: 75%)
+2.8820+01
Yzleagetol
Yzaiserol
Y2lazetol
Fiisaserol
FI7iseron
Yiaszetol
12490101 Y

Fibigetol
17iaz3et00
I5ias1et00 X
$3lsaero0

18236001 Z




image8.png
S, Mises

(Ava: 75%)
411520402
Iilnseeroz

$5l600e 101,
Yaleanetol

$7ies0et01,

Ye7z0etol

iSrEnetol v

+4 3000401

13iaanetol
T2lag0et01
Filsz0etol X
+9.603e+00

13e0%e+ 0l




image95.png
S, Mises

(Ava: 75%)
+2.781e401
Y2i550e101
$2318et01
Yzingeetol
Filasaetol
Hrlezserol
FI3sTet01
iisserol Y

Y5.z720100
Yels5aet00
Fale36er00 X
$2i315e100
+0.000e4+00 Z




image96.emf
0,0 0,2 0,4 0,6 0,8 1,0

0

5

10

15

20

25

30

35

 

 

 

Von mises stress (MPa)

 L

ad

=12.5mm

 L

ad

=50mm

Normalized distance (mm)


oleObject32.bin

image97.emf
0,0 0,2 0,4 0,6 0,8 1,0

-10

0

10

20

30

 

 

 

 L

ad

=12.5mm

 L

ad

=50mm

Peel stress (MPa)

Normalized distance (mm)


oleObject33.bin

image98.emf
0,0 0,2 0,4 0,6 0,8 1,0

0

2

4

6

8

10

12

14

16

18

 

 

 

 L

ad

=12.5mm

 L

ad

=50mm

Shear stress (MPa)

Normalized distance (mm)


oleObject34.bin

image99.emf
0,0 0,2 0,4 0,6 0,8 1,0

0

5

10

15

20

25

30

35

 

 

 

 L

ad

=12.5mm

 L

ad

=50mm

Normalized distance (mm)

Von mises stress (MPa)


oleObject35.bin

image100.emf
0,0 0,2 0,4 0,6 0,8 1,0

-10

0

10

20

30

40

 

 

 

 L

ad

=12.5mm

 L

ad

=50mm

Peel stress (MPa)

Normalized distance (mm)


image9.png
S, Mises

(Ava: 75%)
+8.575e+01
i7iE6let01
i71148e 101
Yedstetol
I8717er0n
isonzeiol
Ya.z8ger01

438730401
12isseion
Y2i1daet01 M
Fidzserol

47,1480 +00
Fiaasety




oleObject36.bin

image101.emf
0,0 0,2 0,4 0,6 0,8 1,0

0

2

4

6

8

10

12

14

16

18

 

 

 

 L

ad

=12.5mm

 L

ad

=50mm

Shear stress (MPa)

Normalized distance (mm)


oleObject37.bin

image102.wmf
0,0

0,2

0,4

0,6

0,8

1,0

-5

0

5

10

15

20

25

30

35

a)

 

 

 

Von mises stress (MPa)

 15MPa

 simple assembly

 adherend removing

 adhesive fillet 

Normalized distance (mm)


oleObject38.bin

image103.wmf
0,0

0,2

0,4

0,6

0,8

1,0

0

5

10

15

20

25

30

b)

 

 

 

 15MPa

 simple assembly

 adhesive fillet 

 adherend removing

Normalized distance (mm)

Von mises stress (MPa)


oleObject39.bin

image10.png
S, Mises

(Ava: 75%)
10620402
Y8.73ae 101
Yalaaserol

17i56ae10;
$7i079e10;
Yei15ae10;
I8i309e 101

+4a28et01 Y
13sagerol
F2iEssetol
17700101
+8.852e+00 X
F88ze+ il




image11.png
S, Mises.

(Avg: 75%)
+8.64de+01
i7i5zaet01
$7i203e101
Yeda3etn:
i5763010:
Feinazerort
Yai32zet01
436020401

12aieiol
Yzeterol
Fidaterol X
+7.205e+00

Fiebnet il




image12.png
S, S22

(Ava: 75%)
+3.381e+01
$3ln3seto1
$2les7e101
$2i3560101)
Yziniaetont
Iilerzetol
13300101
+9.3320 400

Teideaston
13i0a6eto0
728601 X
37916400

3.f3lethn




image13.png
5, 522

(Ava: 75%)
426150401
Yzi35Tet01
Y2inagetot,
Filszaetol]
Frlseietor
Fizsrerol
irdetol
476970100

T5ineieton
$zaz5e100
Zit0e01 X
28476400

gfdrfethn




image14.png
S, S22

(Ava: 75%)
+3.509e+01
$3136et0l

$27eaet01
123810101
Y2in15e101}
Foledgeror

i1z73er01
+9.009e+00

Iaizadeion
i1 5saer00
% ieges00 X
58936400

387538




image15.png
s, 522

(Ava: 75%)
434230401
F3lnasetol
12754010
$ziaisern:
Y2lngaeto:
F1750et01
FTaiserol
+108let01

17iasseion
$aliizeron
17657001 X
“2.5a1e400

ég8lethn




image16.png
S, Mises

(Ava: 75%)
+9.2920+01
Yals1aet0l

i77a3e 101
Feia69e 101t
Yesserol

454200401 Y
Faleagerol

+387ze401
T3msaerol
+2/323e+01 X

F1saser01
477470400
Fiidiet




image17.png
S, Mises

(Avg: 75%)
+9.317e401
Yalsd0etol

1776aet01
Yelaa5et01,

Yeitetor

iSassernl v

Falesserol

+388ze 401
13idneerol
F2i3z5e101 X
F1E53er01

477670400
Fie ety




image18.png
S, Mises.

(Ava: 75%)
+8.6520+01
i7i831er01

$7i210e101,
Yeaaoetol,
I87eseto1
Isiarerol
Y

Fai326e101
436080401
12Eadetol
Yze3er01 M
Fidazerol
472130400
Fialietin




image19.png
S, 522

(Avg: 75%)
432650401
F2lagnet01

Yziaseerol
Y2lnszetol,

Iilearerol

iizazerol Y

Ya3aze100
+4.3380 400
12i330e001 X
7516400

77956100
Lladesnr
g ety




image20.png
s, 522

(Ava: 75%)
422210401
Fil500et01
Fris7oerol
I1255e101

153670100

Yei157e 008

$2i5a7e100
Y

2628001

3473500
“é.eazei00
38926100 X
13106401

Tae





image21.png
S, 522

(Ava: 75%)
+14Sle+01
Filaderol
1511650100
Yesieton
$3lB18e 100
Hdasron
15306500

42030400
Tar7ei00
35506100 X
12226101

13906401
1729





image22.png
S, Mises

(Ava: 75%)
+9.211e+01
Yalazetol
i7lereetol

Yeis0aet01
Yeiaterol]
Ie373e 101l
FalEngetol

+3838e401 Y
F3ln7ietol

$2i30de101
I1536er01 X
17iearer0n

Tio06e0z Z




image23.png
S, Mises

(Ava: 75%)
+9.2270+01
Yasaetol
I7leaserol
Yeiszietol,
Yeszetol]
I83a5et01
popariabn
438450401
Tarretol
F2i308e101
F1E30er01
+7.7008+00
Rty





image24.png
5, Mises

(Avg: 75%)
491460401
Yal3a3et01
I7lezietol
Yela5set01
Felns7eroll
I8i335et01
iaEr3et0l v
JEr ity

T3inaseiol
Y2iz86e101
FiSeaetol X
476216100

Foestetan




image25.png
S, S22

(Ava: 75%)
+3.2650+01
F2lagnet01
Yzaseerol
Y2lnszetol,
Iilearerol
H1zazeror
Ya3azet00
Fa33eet00 v
$205360.01
7516400
77956100
ladeinr
15880401 7




image26.png
s, S22

(Ava: 75%)
429810401
1zenoeind
122100001
asseinl
Taseeinl
et v
1est0einn
13520400
st
a0 FR X
Gz7zet00
Tg08er01
}glgetit




image27.png
S, S22

(Ava: 75%)
432680401
$2lag3et01;
Yziassetol]
Y2l0sactor
Folesoerol
+12ase+01 Y

Yaa07er00
+4.3630+00
Tadazelor X
726400

77716100
1lazesnr
lEgeeta




image28.png
S, Mises.

(Avg: 75%)
+8.807e+01
Yalnraetol
1713350101
Yelenserol,
isia7zet01
IS135et01,
popriatn
F3le70et01
$2i836e101
Yzz0zet01
Fideserol
$73aeer00
72045003




image29.png
S, Mises

(Ava: 75%)
412600402
FIsseroz
F1i0s0et0z:
prpriatn
Yal399e101,
17134501011
Yeiz9setol
I82aser01
$alz00e101
F3s0et01
$2i180e101
Iiiosterol
B




image30.wmf
10

15

20

25

30

35

40

45

50

55

60

70

80

90

100

110

1,0

1,5

2,0

2,5

3,0

Adhesive length (mm)

Thikness plate (mm)

Von mises stress (MPa)

a)

10MPa

 


oleObject2.bin

image31.wmf
10

15

20

25

30

35

40

45

50

55

80

90

100

110

120

130

140

150

1,0

1,5

2,0

2,5

3,0

Adhesive length (mm)

Thikness plate (mm)

Von mises stress (MPa)

b)

15MPa

 


oleObject3.bin

image32.png
5, Mises

(Avg: 75%)
+8.201e+01
17 E18e 101
Yeaaaetol
Yesierol
prpenatn
Fa7aaetor
Yal1nierol
Y3atrerol
i2daerol Y
Yzinsietol

Iisererol
Yela3seron
Yiiise03 X




image33.png
S, Mises.

(Avg: 75%)
411870402
Filnssetoz
Y5ia5zet01
Yalsn3eto1)
i7is1ae 101
Yeloz5eto1,
Feia3geront
Yalsagerol
iaissrerol y
T2isgaet0l
I1is7ser01
155950100
Y2is25503 X




image34.wmf
10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

0,10

0,15

0,20

0,25

0,30

a)

10 MPa

Von mises stress (MPa)

Adhesive length (mm)

Thikness adhesive (mm)


oleObject4.bin

image35.wmf
10

15

20

25

30

35

40

45

50

55

80

90

100

110

120

0,10

0,15

0,20

0,25

0,30

b)

15MPa

Thikness adhesive (mm)

Adhesive length (mm)

Von mises stress (MPa)


oleObject5.bin

image36.png
5, Mises

(Avg: 75%)
+8.004e+01
i7i337e101
Yeleroetol
Yelnngetol,
iei337er01)
Faler0eto1,
Faln03eroll
$3i33eet01
izlerneiol Y
Fzin0gerol
I33eer0l
Yelesaeton
Y2leaas 0z X




image37.png
S, Mises

(Ava: 75%)
+116ze+02
Iilngseroz
Y5lgatetol
Yai714e101;
i7irdeerol
Yeir7aetol,
Ieia10e101]
Falsazetor
F3lE75etol
F2is07et01
I1is3serol
Y8i71ze100
Falsstenz




image38.wmf
10

15

20

25

30

35

40

45

50

55

58

60

62

64

66

68

70

72

74

76

78

0,5

1,0

1,5

2,0

2,5

3,0

a)

10MPa

Removal length (mm)

Adhesive length (mm)

Von mises stress (MPa)


oleObject6.bin

image39.wmf
10

15

20

25

30

35

40

45

50

55

80

85

90

95

100

105

110

115

0,5

1,0

1,5

2,0

2,5

3,0

b)

15MPa

Removal length (mm)

Adhesive length (mm)

Von mises stress (MPa)


image1.png
o

t=0.2mm

L.=12.5-50mm

62.5mm

« >

2

Adhesive Adekit A140





oleObject7.bin

image40.png
S, Mises

(Ava: 75%)
+8.2360+01
175500101
Yelaedetol
Yerretol
Jrptiatn
$4l505e101,
poRteiatn
Yaaszetol
$27agero1
Fzingoerol
Hi37aet01
Yelaraston
H1aseloz




image41.png
S, Mises
(Avg: 75%)
411540402
Frinsseroz
Y5ia55er01
Yalsgsetol
i7i58aeto1
Yeisgseto1
isio7aetol
Fasroerol Y
F3isaaetol
F2is89e 101
Filssactol
$5i585e 100 X
13442002




image42.wmf
10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

0,5

1,0

1,5

2,0

2,5

3,0

a)

10MPa

Von mises stress (MPa)

Adhesive length (mm)

Removal length (mm)


oleObject8.bin

image43.wmf
10

15

20

25

30

35

40

45

50

55

80

85

90

95

100

105

110

115

120

0,5

1,0

1,5

2,0

2,5

3,0

b)

15MPa

Von mises stress (MPa)

Adhesive length (mm)

Removal length (mm)


oleObject9.bin

image44.png
S, Mises

(Ava: 75%)
+745le+01
Yela30et01
Yeizovetol,
prahn
413650101,
Yalsarerol,
Fairaretor
$31088401
F2daserol
Filseserol
Hlzaaerol
Yez3seron
T2lErienz X




image45.png
5, Mises
(Ava: 75%)
+L07de+02
158500101
Yalsssetol
Yai0g0eto1
i7i1edet01
Yeizeset01]
piiatn
Faarseior
iaSaaetol y
pE et
I17sact01
Yalsase 00
Fal3a0e-02 X




image46.wmf
10

15

20

25

30

35

40

45

50

55

54

56

58

60

62

64

66

68

70

72

74

2,0

2,5

3,0

3,5

a)

10MPa

Von mises stress (MPa)

Adhesive length (mm)

Fillet adhesive length (mm)


image2.png




oleObject10.bin

image47.wmf
10

15

20

25

30

35

40

45

50

55

75

80

85

90

95

100

105

110

2,0

2,5

3,0

3,5

b)

15MPa

Von mises stress (MPa)

Adhesive length (mm)

Fillet adhesive length (mm)


oleObject11.bin

image48.png
5, Mises

(Ava: 75%)
431170401
$2iE65et01
Yzlelaetol
123630101
pettiahn
Fiigenetol
Filenserol
F13s7er0l
FoIngerol
Yaisager00
+6.0336+00 Y,
13is15e100
+11006e+00 X





image49.png
S, Mises.

(Ava: 75%)
+3.14le+01
$2iE95et01
Yzleagerol
Yzdnzerol
Y2lsgerol
F1is0ser01
Foleezerol
iratrerol
Fi70etol
$5.2a0e100
Ye777e400
$4i313e100
Hilas0eton




image50.png
S, Mises

(Ava: 75%)
426610401
Yzasderol
Y2l2ageto1
Fzi3serol
Iia3tetol
Filezaetol
pEpteiatt
Fiz0ser01
Filoietol
17i03ae 100
I5ia59e 100
$378ae100
Hii7oseron




image51.png
s, Mises

(Ava: 75%)
+3.14le+01
$2is03e101
Yzleeserol
Yzazaetol
$250e101
Iiisszetol
Fi7idero1
Irarrerol
F1230e101
Filonietol
17le3zet00
52550100
+2ET7eH0




image52.png
s, 512

(Ava: 75%)
417050401
Filsererol
Frazsetol
Fis1eto1
Fsseron
Frinleerol
Ya7a0e100
F7ianzeton
Yelnaaeton
Fal6aget00 Y,

Yaizeseron
HilEsieron X
F8i0s3e 01

z




image53.png
5, 512

(Ava: 75%)
417620401
Fileeaeiol
FTdaserol
Fil3agerol
Fizo7ero1
Fiieserol

153010100
1705145100
Yelszeeton
I5i135e100
$375ze100
1203850100
Y5i781e-01





image54.png
S, 12

(Ava: 75%)
413820401
Hi275er01
Fererol

Friognerol
Y5is26e100
Yaiaszeton
733808100,
Yel306e 100!
I8233er00
Fa1eneto0y

F3lnaeeron
F2in13ero0 X
¥5.3550-01

z





image3.png




image55.png
s, 512

(Ava: 75%)
416760401
FIiss0et01
Yazzerol
Fis7er01
Fi70eto1
Filnaderol
1511750100
17is11et00
Yeledgeron
iS3azet00 vy
$4i118e100

S
Y2igsaeto0 X
Hiis30e+00

z





image56.wmf
10

15

20

25

30

35

40

45

50

55

18

20

22

24

26

28

30

32

0,10

0,15

0,20

0,25

0,30

a)

Thikness adhesive (mm)

Adhesive length (mm)

10 MPa

Von mises stress (MPa)


oleObject12.bin

image57.wmf
10

15

20

25

30

35

40

45

50

55

24

25

26

27

28

29

30

31

32

0,10

0,15

0,20

0,25

0,30

c)

15MPa

Thikness adhesive (mm)

Adhesive length (mm)

Von mises stress (MPa)


oleObject13.bin

image58.wmf
10

15

20

25

30

35

40

45

50

55

8

10

12

14

16

18

0,10

0,15

0,20

0,25

0,30

b)

10 MPa

Shear stress (MPa)

Thikness adhesive (mm)

Adhesive length (mm)


oleObject14.bin

image59.wmf
10

15

20

25

30

35

40

45

50

55

10

12

14

16

18

0,10

0,15

0,20

0,25

0,30

d)

15MPa

Shear stress (MPa)

Adhesive length (mm)

Thikness adhesive (mm)


oleObject15.bin

image60.wmf
10

15

20

25

30

35

40

45

50

55

14

16

18

20

22

24

26

28

30

1,0

1,5

2,0

2,5

3,0

a)

Thikness plate (mm)

Adhesive length (mm)

10MPa

Von mises stress (MPa)


image4.png
SEEEEREVEY
s
8 B & R 2 ¢

©ofm 000 0004 o0nos opos

0001




oleObject16.bin

image61.emf
10

15

20

25

30

35

40

45

50

55

22

24

26

28

30

32

34

1.0

1.5

2.0

2.5

3.0

c)

15MPa

Von mises stress (MPa)

Thikness plate (mm)

Adhesive length (mm)


oleObject17.bin

image62.wmf
10

15

20

25

30

35

40

45

50

55

9

10

11

12

13

14

15

1,0

1,5

2,0

2,5

3,0

10MPa

b)

Adhesive length (mm)

Thikness plate (mm)

Shear stress (MPa)

 


oleObject18.bin

image63.wmf
10

15

20

25

30

35

40

45

50

55

11

12

13

14

15

16

17

18

1,0

1,5

2,0

2,5

3,0

d)

15MPa

Thikness plate (mm)

Adhesive length (mm)

Shear stress (MPa)


oleObject19.bin

image64.png
s, Mises

(Ava: 75%)
+2.0860+01
Filszserol
pEp it
F1lssget01
Fazeerol
Firseron
Fiinerol
Y5ia79e100
$7l85ae100
Yeizzaeton Y,

F4lE03et00
Y2is77e100 X
Hii352e100

7




image65.png
S, Mises

(Ava: 75%)
+2.909e+01
Yzleaserol
Yzagzerol
Y2238e101
Yziiserol
Ii7sierol
Filsererol
Fi3dacto1
IiTz0etol
prprat
Ye730e100
$4iasae100
F2l255e100




image66.png
5,512

(Ava: 75%)
+117de+01
Filoaoetol
158680100
Yals3teton
17i5545100
$7i0s7e100
Yeu1z0eto0
IS1a3et00
Yazageto0
$3l309e400 Y

$2i3720100
$1a3seron X
Fals7ee 01

z




image5.png




image67.png
s, 512

(Ava: 75%)
+1.6460+01
Fisizer0l
Fi3arer01
Fizsaetol
Iizserol
1515890100
Talesseron
$7ianieton
Yelo7eron
Yala13e100
$3ls15e100
$2i225e100
¥5.3078-01




image68.wmf
10

15

20

25

30

35

40

45

50

55

16

18

20

22

24

26

0,5

1,0

1,5

2,0

2,5

3,0

a)

10MPa

Removal length (mm)

Adhesive length (mm)

Von Mises stress (MPa)

 


oleObject20.bin

image69.wmf
10

15

20

25

30

35

40

45

50

55

20

22

24

26

28

30

32

34

0,5

1,0

1,5

2,0

2,5

3,0

c)

15 MPa

Removal length (mm)

Adhesive length (mm)

Von mises stress (MPa)


oleObject21.bin

image70.wmf
10

15

20

25

30

35

40

45

50

55

8

9

10

11

12

13

14

0,5

1,0

1,5

2,0

2,5

3,0

b)

10MPa

Shear stress (MPa)

Removal length (mm)

Adhesive length (mm)


oleObject22.bin

image71.wmf
10

15

20

25

30

35

40

45

50

55

10

12

14

16

18

0,5

1,0

1,5

2,0

2,5

3,0

d)

15 MPa

Removal length (mm)

Shear stress (MPa)

Adhesive length (mm)


oleObject23.bin

image72.png
s, Mises

(Ava: 75%)
421870401
Yzin1set01
Iiasietol
Fileaderol
Frlsteerol
FI345e101.
JERtiatn
Frlotzerol
+8.456e+00 ¥

Ye7a0e100
+511036+00 X
Yaazreton

17502500 7




