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▪ Yi Yang (NCKU), Wen-Chen Chang (AS) & Po-Ju Lin (NCU)

▪ Experiences with the AMS-02 UTTPS radiator and lead the project of the mechanical structure of STAR FST   

▪ Excellent machine shop 

NCKU-AS-Purdue Team

▪ Andreas Jung (Purdue)

▪ Experienced in R&D for low mass support structures. 

▪ Working on the light-weight composite tracker support structures for CMS.
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Similar concept of STAR IST

From Zhenyu’s talk

https://indico.bnl.gov/event/16765/
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Facesheet

Foam material

Adhesive 

Cooling pipe 

Structure of Prototype 

Facesheet

Foam material

▪ Bases on the concept of STAR IST
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▪ Design based on the STAR IST staves 

– Deviates from the STAR IST stave design by making it symmetric 

▪ Dimensions as follows – total thickness is 6.42 mm 

( 0.71 mm facesheet [0/90/0/90/0/90/0] – assumed to be EX1515-K13D2U 120 gsm   

     + 2.5 mm foam + 0.2 mm adhesive thickness + 2.5 mm foam + 0.71 mm facesheet )

▪ Foam material used – CFOAM 35 HTC

▪ Facesheet – Toray EX1515 – K13D2U – 120 gsm – UD prepreg EHM32 / T700 – 250 F cure 
– UD prepreg – layup [0/90/0]  

➢Final material of choice will be radiation hard cyanate ester prepreg with choice of 
fiber based on FE simulation results

Preliminary design of Prototype From Purdue (Professor Jung Andreas and Sushrut Karmarkar) 

0.71 mm 

2.5 mm 

0.2 mm 

2.5 mm 

0.71 mm 
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Mode 1

Frequency : 70.3 Hz

Mode 2

Frequency : 85.4 Hz

Mode 3

Frequency : 128.9 Hz

Preliminary setup of frequency analysis 

▪ Make sure the structure won’t be damage because of resonance

▪ Decide the position of extra support if necessary

▪ Building up the simulation environment, materials are not the final materials

Fixed point
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▪ Estimate the efficiency of cooling system 

▪ Simulate the temperature profile of different configuration 

▪ Building up the simulation environment, materials are not the final materials

Preliminary setup of thermal analysis 
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Material properties used in simulation
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For small sample : Thermal and humidity chamber 

▪ Dimensions :
▪ 40 x 50 x 60 (cm3)

▪ Temperature 
▪ Range : -40 °C ~ 100 °C

▪ Stability : ± 0.2 °C

▪ Humidity
▪ Range : 10% ~ 98%

▪ Stability : ± 2.5%

The material of small size sample would be closed to real design
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For large sample : Thermal isolated alumunum tank

▪ Dimensions :
▪ 220 x 15 x 15 (cm3)

▪ Used in the thermal testing of AMS

Styrofoam
Thermal testing of AMS
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Thermocouple and DAQ Systems

▪Thermocouple
▪ Type E (Chromel-Constantan)

▪ Temperature range : -250°C ~ 900°C

▪ DAQ (NI)
▪ 16 thermocouple channels

▪ Temperature Measurement Accuracy

▪ High-resolution mode : <0.02 °C

▪ High-speed mode : <0.25 °C



NEXT STEP

YuTang,Wang   NCKU 13

▪ Calibrating the thermocouple

▪ Performing thermal testing on the prototype

▪ Compare the result between simulation and thermal testing



BACK UP 
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▪ Chip  
▪ Size : 3 * 5 * 0.1 (cm3)

▪ Power : 0.25 * 4 (W)

▪ Heat Transfer Coefficient  
▪ Room Temperature : 25 (Celsius) 

▪ Air nature convection :  25 (W/m2.K)

▪ Water Temperature : 20 (Celsius)

▪ Water forced convection :  6000 (W/m2.K)

Thermal analysis 1



▪ Chip  
▪ Size : 0.5 * 0.5 * 0.1 (cm3)

▪ Power : 0.25 (W)

▪ Heat Transfer Coefficient 
▪ Room Temperature : 25 (Celsius)

▪ Air nature convection :  25 (W/m2.K)

▪ Water Temperature : 20 (Celsius)

▪ Water forced convection :  6000 (W/m2.K)
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Thermal analysis 2
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▪ Material Properties in Simulation



▪ Specific heat for CFOAM 20 
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▪ Shear modulus of adhesive (EC2216) 
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chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/multimedia.3m.com/mws/media/594118O/3m-scotch-weld-epoxy-adhesive-ec-2216-b-a.pdf


▪ Density of adhesive (EC2216) 
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chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.verical.com/datasheet/3m-epoxy-adhesives-ec2216-340628.pdf
https://shop.boeing.com/aviation-supply/p/021200-65202=32
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▪ Heat Transfer Coefficient



▪ Thermal properties of adhesive (EC2216) 
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