




Design Challenge 

• How do you kinematically mount an ultra
low CTE optical assembly for sub-40K 
metrology? 

- Factors of Safety of 3 on Yield / 5 on Ultimate 

- Typical Mounting materials are aluminum or 
stainless steel 

- Optical Assembly CTE: Aluminum eTE = 8 

- Optical Assembly eTE : SS eTE = 6 
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• 1 Ultimate Strength 

• 2 Yield Strength 
• 3 Proportional Limit Stress 

• 4 Rupture 
• 5 Offset Strain (usually 0.002) 



Secondary 
constraint -
Pilch & Yaw 





Sub-40K Target I 70K Properties 
Material Property Reference: MIL-HDBK-5H, 1 Dec 1998 p3-364 and F.R. Schwartzberg, S.H. Osgood, R.G. Herzog, M. 

Knight, Cryogenic Materials Data Handbook (revised), v1, sections A, B, C, AFML-TDR-64-280, AD713619 (1970) 

At 70K, deformation is at 95% 
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Payload Stages 
(move with payload) 














