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Mechanical Engineering of DQW HOM 

1. RF model at 300K 

before BCP 

 

2. Adapted CAD model 

with helium jacket & 

cavity interfaces 

 

3. Draft technical 

drawings 

 

4. FEA of pressure, cool-

down and modal 

stability 
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HOM Filter for DQWCC 

 

• Latest RF model at 300K 

before BCP (11/12/14)  

 

• 5 Nb pieces with 4 welds 

 

• Outer coupler piece to be 

machined from ingot 

 

• For assembly sequence see: 

– Machining_3_e   

Binping Xiao 

 



Updated DQW HOM Model 

Helium Jacket 

Coupler Body 

Coupler Rod 

Interfaces 



Updated DQW HOM Model 







Pressure Analysis 

• 1.8 Bar applied to all internal 

helium jacket & cooled 

coupler surfaces. 

• Maximum stress occurs in 

the Helium jacket body-top 

disk joint. 

• Maximum stress of 27MPa is 

<< yield limit for Nb and SS. 

 

• 3mm wall thickness suitable 

for design stresses. 



Thermal Contraction 

• FNAL Superconducting 

Material properties for 

ANSYS ES371110 

• Coupler fixed at cavity 

port. 

• Coupler cooled from RT 

to 2K 

 

• Maximum contraction of 

144µm at the HOM tip. 

 

 



Modal Analysis 
• Coupler Fixed at cavity interface with 

standard earths gravity acting in vertical 

plane  

• All modes analysed. 

 

• Fundamental mode occurs in the coupler 

rod at 117Hz (rocking in XY plane). 

• 2nd mode occurs in coupler rod at 124Hz 

(Swaying YZ plane). 

 

• Coupler is relatively stable – all modes 

>100Hz 

• Vibration Amplification should be 

minimal. 

 



Further Work 

• Check and approve drawings 

• Publish drawings 

• Comment and review 

 

• Repeat process for RFD H-HOM  

– Currently updating mechanical model 



Questions? 


