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Correlation Between Transverse Relaxation Time and Tensile Properties of
HTPB Inhibitor at Different Temperature
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Abstract The tests of nuclear magnetic resonance(NMR) and tensile mechanical properties were undertaken, aiming
to analyze the correlation between the transverse relaxation time and tensile properties of hydroxyl-terminated polybutadiene
(HTPB) inhibitor at different temperature. One—way analysis of variance shows that temperature has a significant influence
on transverse relaxation time. Transverse relaxation time increases linearly while the test temperature rises from 30 °C to
90 °C. From 90 °C to 130 °C, transverse relaxation time decreases , then follows by an increase. Within the range from 30 C
to 90 °C, the rise of temperature brings down tensile strength, and makes elongation at break increase. The strength of the
material at 100 °C is higher than that at 90 “C, but the elongation is a slight lower. However, raising the temperature from
100 °C to 130 °C, the elongation at break increases drastically while the material loses its strength , due to the influence
of complicated chemical reaction and molecular thermal motion. Moreover, both the elongation at break and the tensile
strength have the good correlations with transverse relaxation time. Based on that raltionship, the tensile mechanical
properties of HTPB inhibitor can be predicted at different transverse relaxation time.

Key words HTPB inhibitor, Transverse relaxation time , Temperature , Tensile properties , Analysis of variance
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Tab.1 Transverse relaxation time test results

temperature transverse relaxation time 7’,/ms

/G 1 2 3 4 5

30 7.18 6.97 7.09 6.94 7.11
40 8.65 8.66 8.78 8.64 8.57
50 1029 1046 1038 1041  10.34
60 1211 1202 1207 1198 1212
70 1367 1359 1370  13.63  13.72
80 1551 1556 1536 1547 1543
90 1706 1698  17.11  17.03  16.96
100 1431 1439 1429 1433 1441
110 1681 1685 1682 1674  16.89
120 19.06 1912 1911  19.06  19.04
130 2347 2353 2359 2349 2354
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Tab.2 One—way analysis of variance

source SS df MS F, F,
temperature 1140.49 10 114.049 27866.37  2.75

error 0.18 44 0.004 - -

total 1140.67 54 - - -
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Fig. 2 Curves of attenuation of the magnetization intensity
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Tab.3 Relationships between transverse relaxation time
and temperature

1/C fitted curves
30~90 T, = 0.1672 + 2.0140( R* = 0.9999)
90~130 T, = 0.0100¢* - 2.02841 + 117.9692( R* = 0.9812)
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Tab.4 T, and tensile properties at various temperatures

t/C T,/ms &,/% o, /MPa
30 7.06 256 1.52
40 8.66 287 1.41
50 10.38 327 1.25
60 12.06 369 1.14
70 13.66 401 1.06
80 15.47 413 1.02
90 17.03 448 0.89
100 14.35 421 091
110 16.82 473 0.83
120 19.08 492 0.76
130 23.53 528 0.58
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Fig. 5 Curves of the relationship between temperature and

tensile properties
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Fig. 6 Curves of relationship between T, and tensile properties
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Tab.5 Relationships between transverse relaxation time
and tensile properties

t/°C fitted curves

&, = 19.25T, + 125.4( R* = 0.9837)
30~90 R
o, =-0.06105T, + 1.920( R* = 0.9707)

&, = 11.05T, + 274.7( R* = 0.9343)
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o, =—0.03598T, + 1.434( R* = 0.9954)
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75 435 0.93 416 0.99 4.37 6.45
115 479 0.81 447 0.87 6.68 7.41
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