
Epaulement 

Soudure 

Joint 

Outil 

Tole 

Pression 

Rotation 

Welding 
direction 

Shoulder 

Retreating side 
side 

Advancing side 

Tool pin 

Joint 

(a) 

(b) 



A 

B 

C 
D 

C 
B A 

Diameter of shoulder 

Fillet Welding zone 
Skin 

Clamp Stringer 

(a) (b) 

(c) 

(d) 

(a) 

(c) 

(b) 



T
em

pe
ra

tu
re

 (°
C

) 
350 

 
 
 

300 
 
 
 
 
 

250 
 
 
 
 

200 
 
 
 
 
 

150 
 
 
 
 

100 
 
 
 
 
 

50 
 
 
 
 
 

0 

0                 100               200                300                400              500 

Time  (sec) 

330°C 
302°C 
267°C 
252°C 

400 rpm 
600 rpm 
800 rpm 
1000 rpm 

t150 

350 
 
 

300 
 
 

250 
 
 

200 
 

150 

 

100 
 
 

50 
0 

350 
 
 

300 
 
 

250 

 
 

200 
 

150 

 

100 
 
 

50 
 

0 

350 
 
 
 

300 
 
 

250 
 
 
 

200 
 

150 
 
 

100 
 
 

50 
 

0 

350 
 

 

300 
 
 

250 

 
 

200 
 

150 

 

100 
 

 

50 
 

0 
T

em
pe

ra
tu

re
 (°

C
) 

T
em

pe
ra

tu
re

 (°
C

) 
T

em
pe

ra
tu

re
 (°

C
) 

T
em

pe
ra

tu
re

 (°
C

) 

(a) 

(b) 

(c) 

(d) 

0           20         40          60         80        100       120 
Time (sec) 

TC1 
TC2 



Rotation 
pressure 

Al 6061 

Welding joint 

Isolator 

Jiig fixture 

Bolt and nut 

Rotation 

pressure 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 



(a) (b) 

(c) (d) 

A 
B 

Time (Sec) 

450 

 

400 
 
 

350 
 

300 
 

250 
 

200 
 

150 
 

100 
 

50 

 
 

0 

300 
 
 
 

250 
 
 

200 
 
 
 
 

150 
 
 
 
 

100 
 
 

50 
 
 
 

0 

T
em

pe
ra

tu
re

 (°
C

) 

0     500     1000     1500     2000    2500    3000     3500 

T
em

pe
ra

tu
re

 (°
C

) 

(a) 

(b) 

Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 

Channel 1             Channel 3 
Channel 5             Channel 6 
Channel 7             Channel 8 
Channel 9             Channel 10 
Channel 11           Channel 12 

(a) (b) 

(c) (d) 

(e) (f) 

Defect 

V
H

n
n 

-6      -5      -4      -3      -2      -1      0      1      2      3      4  

(a) 

Micro vickers  

80 
 
 

60 
 
 
 
 

40 
 
 
 
 

20 
 
 
 
 

0 

-9       -7       -5       -3       -1       1       3      5      7      9  

(b) 

80 
 
 

60 
 
 
 
 

40 
 
 
 
 

20 
 
 
 
 

0 

V
H

n 

A 
B 

Time (Sec) 



0 

T
em

pe
ra

tu
re

 (°
C

) 

Time (sec) 
0                 1000              2000             3000             4000 

400 

 

350 
 

300 
250 

 

200 
 

150 
 

100 
 

50 
0 

T
em

pe
ra

tu
re

 (°
C

) 
(a) 

(b) 

Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 

Channel 1 
Channel 2 
Channel 3 
Channel 5 
Channel 6 
Channel 7 
Channel 8 




	5799-5805 - Copy_Page_1
	5799-5805 - Copy_Page_2
	5799-5805 - Copy_Page_3
	5799-5805 - Copy_Page_4
	5799-5805 - Copy_Page_5
	5799-5805 - Copy_Page_6
	5799-5805 - Copy_Page_7

