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Background 
 
Material selection for Part A, Part B and Part C was based on certain requirements and some recommendations from various suppliers. 
Ultem 1010F-701 Black Polyetherimide from GE Plastics was specified. At present the parts are molded from natural version of the 
same grade of Ultem. Some of the problems encountered were stress cracking, leak failures, sink marks, slight warpage, consistency, 
etc.  
 
Some of these problems may have been attributed to molding practices, given the fact that Ultem is a very difficult material to mold 
and requires certain molding expertise and equipment in excellent condition. This concern has been addressed and it appears that the 
latest shipment of parts is consistent and free of earlier problems.  
 
Ultem is an excellent engineering material and has lot to offer in terms of mechanical strength, toughness, flammability, high heat 
resistance, and many other desirable characteristics.  Ultem is one of the top ten exotic specialty plastics and it is also one of the most 
expensive materials in the market. The use of Ultem in this application is over-engineered. The key reason for selecting Ultem in 
various applications is its ability to withstand high heat and is good for 338 °F continuous exposure to heat.  
 
Alternate Material Selection project 
 
The project to select alternate material for this application is two fold. 
 

1. Lower the overall cost of the molded part. 
2. Reduce processing related issues by selecting material with larger processing window.  

 
Material selection criteria: 
 

a. Midrange mechanical properties such as Tensile strength, Modulus and Impact strength 
b. UL 94 V0 rating 
c. USP class VI preferred 
d. Low Shrinkage material 
e. Good Chemical resistance 
f. Ease of processing 



 
Material ULTEM GF FR PP  Polyester (PBT) PC/ABS PC/Polyester 
Type Natural 30% GF FR 30% GF FR FR FR 
Grade 1010 105 CC FR SP Valox 420 SEO Bayblend FR 2000 Macroblend EL 700 
Supplier  
    

    

  
   

   
    
    
    
    
    

   
   
    
    

GE RTP GE Bayer
 

 Bayer
 

Specific Gravity 1.27 1.44 1.58 1.18 1.28 
Shrinkage     in/in .005 -.007 .002 -.003 .002 - .003 .004 - .006 .004-.006 
Tensile Strength @ Yield  psi 16,000 9,500 17,000 8700 8400 
Elongation @ yield   % 60 5 5 50 120 
Flex. Modulus       psi 510,000 900,000 1,100,000 390,000 340,000 
Notched Izod         ft-lb/in 0.6 1.5 1.3 8 

 
15 

 
DTUL @ 66psi                                 °F 405 300 415 n/a n/a 
Cont. Use Temp. (UL Temp. Index)    
°F 338 n/a 284

 
 194

 
 167

 
Flammability   UL rating 94 V0 94 V0 94 V0 
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Cost/lb 8.8 ? 1.55
 

 1.64
 

 2.0 ?
 

  
  

 



 



 



 



 

 



 



Recommendation and Next steps 
 
 
All four alternate materials should be tried in existing molds. The slight difference in shrinkage with glass reinforced materials should 
be evaluated to see if there is a problem with mating parts. Extensive testing of molded parts is recommended. Mold flow analysis of 
each material should help mitigate any issues that may come up during molding trial.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 


