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θ1θ2
θ3

Parameters Description Objective

t Thickness: 0.41 mm and 0.508 mm. Trade off between stiffness and thermal resistance

θ1 Half-angle for the contact region with outer cylinder Sensitivityof the contact surface area

θ2 Angle for the transient region inner and outer cylinder Trade off between stiffness and thermal resistance

θ3 Angle for the contact region with inner cylinder Sensitivityof the contact surface area
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Fixed:
Welding (line)

Frictionless:
Sliding (not welded)

2 mm
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• The temperature of the fixed edge is 80ºC, and the temperature of the contact surface with the 

outer cylinder surface is 30ºC.

• The temperature of the inner surface of reference spacer is 80ºC, and the temperature outer 

surface is 30ºC.

• The heat transfer rate through reference spacer, is used as a reference value.
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θ1(º) θ2(º) θ3(º) t
σm+σb

(MPa)
W

2.5 15 1.5 0.500 335.0 11.52

2.5 7 1.5 0.500 1329.3 21.71

2.5 15 1.5 0.410 277.7 9.45

2.5 7 1.5 0.410 1111.4 -17.77

2.5 20 1.5 0.410 162.4 -7.28 

2.5 25 1.5 0.410 110.9 -5.92 

1.5 25 1 0.410 114.3 -6.03 

2.5 15 1.5 0.508 227.8 11.71

2.5 20 1.5 0.508 132.7 9.02

2.5 25 1.5 0.508 90.8 7.33

2.5 22.5 1.5 0.508 108.6 8.09

1.5 22.5 1 0.508 112.5 8.26

• The temperature of the fixed edge is 80ºC, and the temperature of the contact surface with the 

the results clearly show that θ2 is the major factors for the trade-off between stiffness and 

thermal resistance, and heat transfer rate is not sensitive to the change of the contact surface 

area (θ1 and θ3). 

• The heat transfer rate of the spacer is about 10 W if it satisfies the structural requirement. 

which is much smaller than that of the reference spacer design, 3419 W.

Final design
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