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Alumine (Alumina)

Alumine (Alumina)

Joint de brasage
(Brazing joint)

Acier inoxydable
(Stainless steel)

13,7 mm

Acier inoxydable
(Stainless steel)

Surfaces mÈtallisÈes
(Metallized surfaces)
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10 µm

���� � �����
� ������=�� �>�� �
� ������ ��%�

� �� *���
 ��� �� �I����� �� � 	�

G
 
����� �� 	���� �
���*��
������ >������� ����� 	��� �� 	���=��=� ���%���
*�
<���

1' �6�	� ��� �	 ��� ���) G��� �	 �����4� 4���	 ��:� ��� !, ��� !��� !, % 	6;

H	� ��	 	!�� ��� 4 ���) �	���4��	� �� 7���� ���,� ,!� ��� 6! )*�	�6�6�	4�	���

7�!����;2

�����	
 	� ���

>:



Nickel

Phase vitreuse (Glassy phase) 
MnO2, SiO2, Al2O3

Grains d'alumine
(Alumina grains)

Phase vitreuse (Glassy phase)
SiO2, Al2O3

Nickel et grains de molybdËne 
(Nickel and molybdenum grains)
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Al2O3

A304L

A
304L

Eutectique Ag-Cu
(Ag-Cu eutectic)

 10

 50

 90
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 280
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 400
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 1000

1 mm

Contrainte Èquivalente
(Equivalent stress)

(MPa)

<0

N∞5
(no. 5)

N∞4
(no. 4)

N∞3
(no. 3)

SingularitÈ N∞1
(Singularity no. 1)

N∞2
(no. 2)
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Al2O3
A304L

A
304L

Eutectique Ag-Cu
(Ag-Cu eutectic)

 0

  0,10

  0,20

  0,29

  0,38

  0,48

  0,57

  0,66

  0,76

  0,85

  1.
ProbabilitÈ d'amorÁage
(Initiation probability)

1 mm
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1/λ

Pointe de fissure
(Crack tip)

Chemin de fissuration
(Crack path)

Intersection entre un grain
et le chemin de fissuration

(Intersection between a grain 
and the crack path)

x
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Indentation
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Longueur de fissure (µm)
[Crack length (µm)]
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ai+1

Propagation à contrainte
imposée (20˚C)

Calcul de G
(Computation of G)

Fissure
(Crack) 

a0

Gi >  ε
Fin

(End)

Gi Γ( ) =
1 − ν 2

E
K Ii

2 Γ( )

Remaillage
(Remeshing)

[Stress controlled 
propagation (20˚C)]

Calcul de
refroidissement

(cooldown
computation) 

→ σ
i +1

Fissure
(Crack) 

Yes

No
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Pointe de fissure
(Crack tip)

LËvres de la fissure
(Crack mouth)

Al2O3

A304L

A
304L

 10

 50

 90
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 280
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 370

 400

 700

 1000

1 mm

Eutectique Ag-Cu
(Ag-Cu eutectic) Contrainte Èquivalente

(Equivalent stress)
(MPa)
<0

N∞5
(no. 5)

N∞3
(no. 3)

SingularitÈ N∞1
(Singularity no. 1)

N∞2
(no. 2)
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Abscisse curviligne (mm)
[Curvilinear abscissa (mm)]
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Abscisse curviligne (mm)
[Curvilinear abscissa (mm)]
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