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Interface opening as well as plastic deformation
are clearly seen

Experiments conducted at JUST by Prof. K.M.
Abdalla and his team



Thermal loading
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Unilateral effects due to mechanical loads

Unilateral opening due to thermal loading



Results

——First thermal the .
o il 1"No thermal load on the connection

mechanical load

90 +
180.00
s - . L 80
160.00 —#=Thermal-Mechanical = "
load in the same step =
140.00 = 70
@
z 120.00 g 60
¥ o =s—First small <
rk 106.60 mechanical then B 50
E thermal load < Frictionforce
E 80.00 = :
= w 40 === Shear bolt force
e 1
Bias —No reduction in é X
40-00 Mechanical B 30 4
B properties_Thermal- =
20.00 Mechanical load in g 20
the same step .g
Od == Only mechanical load l'-': 10
-0.10 0.00 0.10 0.20 0.30 0.40
. 0
Displacensents (m) 0 50 100 150 200
-10 -
N Total force
45,00 *
Reduced properties - Concurrent ) )
.. . Reduced properties - First thermal then
w00 application of thermal-poijt load hanical load
m nic
- echa al 10a

35.00

30,00 6,00

25,00
4,00
20,00 ==shirilionfonzes L ===Frictionforce - Therm

===Shear bolt force e==Shear bolt force

15.00

0,00 ~
0,00

10,00

4.00 6.00 8.00 10,00 12,00

5,00 2,00

Friction force - Shear force of bolts
Friction force - Shear force of bolts

0,00 T
- 20 ¢ 40 0C g 2 -4,00
0,00 20,00 40,00 60,00 80,00 Total force

-5,00
. Total force

Comparison of various diagrams: load-displacement curves, influence of heating on
the friction_force — shear_bolt_force equilibrium



