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Table 1 The hydrous enthalpy for M"* and NTO ~, standard enthalpy of formation for M"* (aq, « ),
M""(g),NTO (aq,» ),NTO (g),H,0(1) and H,O(g) ,and lattice enthalpy,
enthalpy of solution in water and lattice energy for M(NTO) , - mH,0" ™
G
M(NTO), - mH,0 A [4] B ( D E F H
route 1 route 2 route 3 mean
Y(NTO)3 - 6H0 -3583 -723.41 4215.4 -4395.08 33.89 +0.38 -4370.28  -4097.13 +0.38 -4097.12+0.38  -4098.81 £6.3  -4097.69 £2.11 -171.56 +0.70
La(NTO)3 - TH,0  -3296 -707.10  3904.5  -4120.36 41.010.25  -4093.08 -3771.28£0.25 -3771.27£0.25 -3771.60 6.3  -3771.38£2.10 - 158.46 £0.70
Ce(NTO)3+ 7TH,0  -3337 - 696.22 3963.9  -4168.86 40.93£0.24  -4141.58  -3819.86+£0.24 -3819.85+0.24  -3820.12%6.3  -3819.94x2.10 -160.98 +0.70
Pr(NTO)3 - THy0 - 3405 -704.59 4002.0  -4211.66 37.27 +0.36 -4184.38  -3866.32+0.36 -3866.31+0.36 -3866.59+6.3 -3866.41+2.11 -153.80+0.70
Nd(NTO)5 - 8H,0 - 3420 -696.22  4041.3  -4288.44 39.15:0.41  -4258.68  -3897.21£0.41 -3897.20+0.41 -3897.52+6.3 -3897.31£2.11 -159.100.70
Sm(NTO)3 + TH,0  -3500 —691.62  4095.3  -4304.36 49.63+0.24  -4277.08  -3946.66 £0.24 -3946.65+0.24 -3946.92+6.3 -3946.74+2.10 -148.91 £0.70
Eu(NTO)3 - 7TH0 - 3600 -605.00  4230.9  -4352.06 48.09+0.29  -4324.78  -3995.90+0.29 -3995.89£0.29 -3995.90+6.3  -3995.90+2.10 -131.97 £0.70
GA(NTO)3 - TH0 - 3470 -686.18  4165.6  -4370.06 50.19+0.13  -4342.78  -4011.80+0.13 -4011.79+0.13  -4011.78 6.3  -4011.79 £2.10 - 180.60 +0.70
Th(NTO)3 - 5H,0 - 3540 -682.83  4197.0  -4302.00 42.140.17  -4289.68  -4039.81£0.17 -4049.80£0.17 -4039.83 6.3  -4043.15%2.10 -167.72£0.70
Dy(NTO)3 - 5SH,0 - 3750 -698.73  4206.6  -4326.80 41.46+0.22  -4314.48  -4065.29£0.22 -4075.28 £0.22  -4065.33£6.3  -4068.63 £2.10 -106.21 £0.70
Yb(NTO)5 - 6H,0 - 3740 - 674.46 4318.9 -4516.38 36.31 +0.25 —4491.58  -4216.01 +0.25 -4216.00+0.25 -4153.36£6.3  -4195.12+2.10 -151.71+0.70
mean - 153.73 +0.21
Note: A is AyHO (M7 +) k] - mol =15 Bis AHY (M "+ Jaq, o ) k) - mol =15 Cis AHY(MP+ ) k) + mol =15 D is AHP[ M(NTO) , - mH,0,cr] ,kJ - mol =15 E is A, HO[M(NTO) , - mH,0,cr],
kJ « mol =13 Fis AURLM(NTO) , « mH,0 er] kI - mol =15 G is ApHO (M + + NTO =) ,kJ + mol =15 His AyHY (NTO =) ,kJ + mol =1,
Route 1 is Eqs. (4),(10); Route 2 is Egs. (5),(10); Route 3 is Eqs. (6),(10) or (8).
AHY,(NTO = aq, ) = = (94.3 £2.1) kI * mol =1, A(HO (NTO = ,g) = ~374.30 kJ * mol =1, A{H9 (H,0,1) = —285.83 kJ - mol =1, AHY,(H,0,g) = —241.82 k] * mol !, cited from References [1 -3].
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Deformation Analysis of Free Loading Propellant in Storage

YU Yang'?, FAN Hong-yu’, WANG Ning-fei’, ZHANG Ping’
(1. Electromechanics and Materials College, Dalian Maritime University, Dalian 116026, China;

2. School of Mechano-Electronics Engineering, Beijing Institute of Technology , Beijing 100081, China )

Abstract; Three-dimentional viscoelastic large deformation incremental constitutive equation was derived based on Total Lagrangian
method. From materials property testing of composite modified double base (CMDB) propellant by dynamic mechanical analyzer
(DMA) ,deformation, equivalent von mises stress and strain of free loading propellant in storage were obtained. The results show that
the subsidence magnitude of solid propellant in the axis direction is about 0. 16 mm. Outer diameter increases 0. 04 mm and inner
diameter is nearly unchanged. Stress between solid propellant and binder is about 11. 8 kPa, which will not lead to dewetting.
Balanceable time of the free loading propellant in long-term storage is about half a year. Thus the deformation of the free loading
propellant grains in storage can be deduced by that of propellant stored for more than half a year.

Key words: aerospace propulsion theory and engineering; free loading propellant; storage; viscoelasticity; dynamic mechanical

analyzer (DMA)
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The Hydrous Enthalpy of NTO ~

ZHAO Feng-gi, HU Rong-zu, XU Si-yu, GAO Hong-xu, YI Jian-hua
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Based on the literature data of the enthalpies of solution in water, A_ H' , lattice enthalpy, AH! ,lattice energy, AU} for
the complexes of the lanthanidi metals with 3-nitro-1,2,4-triazol-5-one (NTO) ,M(NTO), - mH,0(M = La, Ce, Pr,Eu,Sm, Gd,
n=3,m=7; M=Y,Yb,n=3,m=6; M=Dy,Th,n=3,m=5; M =Nd,n=3,m =38),standard enthalpies of formation,
AH, (M™ aq, ) ,AH, (M g) ,AH,, (H,0,g) ,AH,, (H,0,1) ,AH, (NTO " ,aq, ) ,AH, (NTO" ,g) and hydrous enthalpy of M"*,

AH (M ) ,the hydrous enthalpy of NTO ™, A, H’ (NTO~ ) was estimated as = (153.73 £0.21) kJ + mol "',

h™ m

Key words: physical chemistry; NTO ™ ; hydrous enthalpy
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