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Abstract 

In order to increasing of hydroxyl functionality of HTPB, an in-situ nitroxide mediated polymerization (NMP) of 1,3-

butadiene was carried out in presence of TEPA as a polyfunctional nitroxide precursor. The effects of this new hydroxyl-

terminated polybutadiene on thermal and dynamic-mechanical properties of its corresponding polyurethane elastomer 

were studied via DSC and DMTA tests. A significant enhancement in crosslink density of the elastomeric product with 

small increase in glass transition temperature was achieved using PFHTPB. Also the absence of any endothermic peak in 

DSC thermogram was an indication of no crystalline domain existing in these samples. 

 

Keywords: Nitroxide-Mediated Polymerization, Hydroxy Terminated Polybutadiene, Functionality, Polyurethane 

Elastomer, Dynamic-Mechanical Properties. 
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
HTPB







HTPB


][
HTPB

][][









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3-Nitroxide-Mediated Polymerization 
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Huber Unistat 340 HT
Buchi data system bds Sc94

NMR Bruker AC 400
Anton 

paar MCR 301
soC/min

Tritec 2000 DMA (Triton Technology Ltd, UK)



°C
°C/min   
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Instruments
°C/min








°C







°C


PUHTPB 
  PU

HTPB
 ASTMD412


*
TDI

°C



°C


°C





  
HTPBPFHTPB

PFHTPB
HTPBPa·s

Pa·s
°C

                                                                                         
1-One shot 
 


PFHTPB

 


  
HTPBPFHTPB 
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           HTPB


           PFHTPB 



PFHTPB 

HTPBPU
RIM





°C


 
Shear Rate:d(gamma)/dt = 25 1/s  , Temperature 

 HTPBPFHTPB
25 s-1.1°C / min




                                                                                         
2-Reaction Injection Molding 
3-Mark- Howink- Sakurada Equattion 
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  



a 


McaMc
Mc




= K Ma    
= KM1    below Mc                                                                       

= KM3.4-3.5   above Mc                                                                  

HTPB (LBH resin)


HTPB


a
 


 HTPB



PFHTPB


HTPBa
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
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HTPBTgR
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 HTPBPFHTPB
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NCO/OH
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[NCO]/[OH]
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                         () 
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