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Fig.2 Theoretical structure unit of GAP/IPDI/BDO
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Fig.3 Theoretical structure unit of GAP/TDI/BDO
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Table 1 n values and assumed formula of different hard segments ETPE units
elastomer H n C H 0 N M,
MDI/GAP 0.50 6.2058 214.3118 318.9176 57.62353 113.8118 5406
TDI/GAP 0.50 7.9924 201.3015 323.6788 64.7697 117.3848 5419
IPDI/GAP 0.50 6.7628 205.6051 384.159 59.85128 114.9256 5418
R2 TEAHRSESREREEEHAT n BRBRENULER
Table 2 n values and assumed formula of different hard segment contents ETPE units
elastomer Hg n C H 0 N M,
MDl/GAP 0.35 3.2194 157.5697 259.1891 45.67783 107. 8389 4390
MDI/GAP 0.40 4.049 173.3314 275.7804 48.99608 109. 498 4672
MDI/GAP 0.45 5.0294 191.9588 295.3882 52.91765 111.4588 5006
MDI/GAP 0.50 6.2058 214.3118 318.9176 57.62353 113.8118 5406
MDI/GAP 0.55 7.6437 241.632 347.6758 63.37516 116.6876 5895
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Fig.4 Theoretical structure unit of PGN/MDI/BDO
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Fig.5 Theoretical structure unit of PBAMO/MDI/BDO
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Fig. 6 Theoretical structure unit of PNIMMO/MDI/BDO
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Table 3 n values and assumed formula of different soft segments ETPE units

elastomer Hg n C H (0] N M,
MDI/PGN 0.50 9.0882 243.3067 299.8151 136.1933 43.38655 6006
MDI/BAMO 0.50 9.0882 256.9622 316.6218 53.21008 125.3193 6006
MDI/NIMMO 0.50 9.0882 269.7173 357.4382 116.9856 38.58463 6006
BAMO/AMMO 0.50 9.0882 254.3476 375.107 55.48717 108.7805 5838
MDI/GAP 0.50 6.2058 214.3118 318.9176 57.62353 113.8118 5406
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Table 4 Contributions of groups to enthalpy of

formation of polymer'”
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Table 5 Theoretical enthapies of formatin of different hard segments ETPE units

elastomer A/k] + mol ™! B/kJ « mol ! C/kJ + mol ™! enthalpy of formatin/kJ + mol ~ !
TDI/GAP50 -3545.16 -299 5746 1901. 84
IPDI/GAP50 -5062.52 -516 5746 167.49
MDI1/GAP50 -1993.85 -175 5746 3577.15
x6 TEERSEREFLEMAETHELERS
Table 6 Theoretical enthapies of formatin of different hard segments ETPE units
elastomer Hg A/k] + mol ™! B/kJ + mol ™! C/kJ + mol ™! enthalpy of formatin/kJ - mol -1
MDI/GAP 0.35 -850.052 -175 5746 4720.95
MDI/GAP 0.40 -1167.77 -175 5746 4403.23
MDI/GAP 0.45 -1543.26 -175 5746 4027.74
MDI/GAP 0.50 -1993.85 - 175 5746 3577.15
MDI/GAP 0.55 —2544.57 -175 5746 3026.43
xRT BREEASNPTAESHERREMBTHERS
Table 7 Theoretical enthapies of formatin of different hard segments ETPE units
elastomer H A/k] + mol ™! B/kJ « mol ! C/kJ + mol ™! enthalpy of formatin/kJ + mol ~ !
MDI/PGN 0.50 —-1993.85 -175 -6421.01 —-8589.86
MDI/GAP 0.50 -1993.85 -175 5746.00 3577.15
MDI/BAMO  0.50 -1993.85 -175 9357.143 7188.29
MDI/NIMMO  0.50 -1993.85 -175 -6122.45 -8291.3
BAMO/AMMO 0.50 -1993. 85 -175 6523.49 4529.637
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Fig.8 Theoretical structure unit of GAP/MDI/PDO
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Estimation of Enthalpy of Formation for Energetic Thermoplastic

Polyurethane Elastomers by Group Additivity Method

Li Yong, LUO Yun-jun, GE Zhen
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract : The enthalpies of formation for energetic thermoplastic polyurethane elastomers ( ETPE) based on glycidyl azide polymer
(GAP) ,poly glycidyl nitrate(PGN) , poly bis-azidomethyl oxetane( PBAMO ) , poly ( 3-nitratomethyl-3-methyloxetane ) ( PNIMMO ) ,

bis-azidomethyl oxetane-azidomethyl methyl oxetane (BAMO/AMMO ) copolymer as soft segments, diphenylmethane diisocyanate

(MDI) ,toluene diisocyanate( TDI) ,isophorone diisocyanate( IPDI) as hard segments and butadiene( BDO) as chain extender were

estimated by group additivity method. The results show that the enthalpies are affected by the different soft segment type, hard

segement type and the hard segment contents. The enthalpies of formation of the ETPE reduce with the increasing of the hard

segments contents. The enthalpy of formation of MDI based ETPE is higher than that of the other isocynates. The enthalpies of

formation of azide polymers based ETPEs are higher than that of nitrate ester polymers. The estimated enthalpies data of ETPEs can

help to design high energy propellants.

Key words; physical chemistry; solid propellant; energetic thermoplastic polyurethane elastomers( ETPE) ; enthalpy of formation



