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Table 1 Experimental composition of HTPB/TDI and HTPB/IPDI propeliants %

HTPB + TDI HTPB + IPDI AP+ Al B
TDI # ¥R 7.852 88.0 4.148
'i IPDI 3R 7.852 88.0 4.148
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Table 2 Tens:le pmpems of HTPB/TDI propellant under different humidity

#t 100mm/min 20mm/min =~ © 2mm/min

oY " O €n €y Om : Em €y O €m £

2 /MPa /% /% /MPs /% /% /MPa /% /%

42 DF525 0.73 63.2 170.5 0.64 63.6 70.1 0.53 69.5 71.2 +2.3

4.2 DF526 096 56.1 61.3 - 0.85 57.6 60.5 0.73 56.9 59.3 -0.7

45 YI26 098 57.1 62.7 0.86 55.2 $9.2 0.73 57.5 597 +2.3

4.5 Y127 1.17 524 56.5 1.01 46.2 484 0.89 50.3 51.7 +4.1

45 Y128 1.24 50.3 542 1.06 45.7 48.5 0.91 49.8 50.2 +4.1

45 DF638 1.13 545 58.3 0.97 52.5 56.0 0.87 54.1 558 +1.6

4.5 DR 1.25 S1.0 60.1 1.08 50.8 53.4 0.9 52.3 542 +1.5

4.5 DF640 1.20 51.9 56.1  1.03 50.7 53.3 0.91 55.4 56.8 ' +4.7

4.5 DFR4l 1.39 48.9 5.9 1.13 51.0 53.6 0.9 51.0 53.3 0.0

45 FC6 0.92 53.9 57.7 0.83 49.2 51.5 0.68 542 55.5 +5.0
.50 YPI2 1.2 540 602 0.8 522 56.1 0.77 53.4 55.1 +1.2
6.3 DF513 0.73 56.6 65.1 0.62 58.2 63.5 0.51 63.3 67.2 +5.1

6.3 DFS14 0.8 53.1 6.1 075 5.5 577 0.64 54.9 593 +2.4

7.0 YPIL 1.06 54.0 58.3. 092 S52.5 548 0.77 50.6 51.6 —1.9

7.0  YPI3 1.15 50.5 54.8 1.02 48.0 50.9 0.85 45.6 47.8 -2.4

122 YP9 1.02 449 489 0.8 40.5 43.9 0.64  32.1 34.9 -8.4

12.3 DFS11  0.69 48.8 57.2 0.52 47.1 52.0 0.47 34.5 46.5 "-12.6

12.3 DFSI2 0.84 49.5 S6.6 0.79 52.4 567 0.60 40.2 49.9 —-12.2
13.2 Y12l 0.78 - 51.0 557 0.68 51.3 553 0.53 44.7 49.7 -6.6

13.2 DF628 1.02 49.6 54.3 0.8 46.0 49.5 0.64 363 40.1 -9.7

13.2 DF626 0.82 48.1 545 0.70 48.3 51.8 0.54 38.1 442 -10.2
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Table 3 Tensile properties of DF641 propellant under different humidity

100mm//min _ 20mm/min  2mm/min .

Q O €m €y On €m . Ep Om €m €p "
/MPa /% /% /MPa /% /% _ /MPa /% /% /%

45 139 489 529° 1.13 51.0 5.6 0.9 51.0 53.3 0.0
7.0 148 484 542 1.23 457 494  1.02 4.2 46.1 -1.5
2.1 1.3 495 529 113 4.5 471 0.84 36.0 38.4 -85

12,2 1.25  47.0 51.0 1.08 4.4 479 0.80 33.0 37.6 --11.4
12.3 1.26 50.8 53.9 1.07 47.0 49.8 0.82 3.6 368 -14.4 -
13.2 1.30 43.3  47.4 1.06 38.2 41.0 0.81 27.9 324 -10.3
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Table 4 Tensile properties of HIPB/IPDI propellant under different humidity
# ~ 100mm/min 20mm/min - 2mm/min

Q T €m €p Om [ €} T €m €
B /MPa’ /% /% /MPa /% /% /MPa /% /%

4.2 DFs27 0.61 72.7 843 0.51 75.0 85.7 0.43 72.3 71.6 -2.7
4.2 DFS28 1.08 56.4 62.8 0.93 56.6 61.4 0.80 56.9 60.6 +0.3
4.2 DF529 1.38 52.2 56.7 1.22 51.0 54.2 1.05 50.0 51.9 ~-1.0
4.2 DFS30 1.33 53.9 59.6 1.16 48.6, 52.0 0.98 45.3 47.0 -3.3
4.5 Y123 " 1.12 55.5 60.8 1.0 59.0 62.9 0.84 53.4 55.1 -5.6
45 Y24 1.03 60.6 68.0 0.8 55.2 58.9 0.76 54.2 56.3 -1.0
4.5 Y125 1.05 61.9 68.9 091 59.5 #63.1 0.77 56.5 58.9 -3.0
5.0 YP26 1.13 544 58.6 1.4 53.1° 57.4 0.8 50.8 52.2 -2.3
5.5 Y12 1.30 48.6 52.8 1.14 46.2 49.4 0.99 42,7 4.1 -3.5
12.2  YP93 1.01 50.9 54.6 0.84 447 48.0 0.63 34.3 38.2 -10.4
12.2 Yp4 1.08 48.7 52.8 0.91 45.5 48.2 0.68 349 38.3 -~10.6
13.2 DF632 1.03 52.4 56.3 0.90 45.6 49.1 0.66 34.5 37.7 -11.1
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EFFECT OF ENVIRONMENTAL HUMIDITY ON ELONGATION
OF HTPB PROPELLANTS AT DIFFERENT STRETCHING RATE

Wang Yaping Wang Beihai
( Red Star Institute of Chemistry, Xiangfan 441003)

ABSTRACT The effects of environmental humidity on tensile properties of HTPB propellants were
experimentally investigated to find out the reason of its rapid worsening elongation at 5°C and low
stretching rate. After analysis of the data obtained thereof, some appmach&s to prevent HTPB propel-
lant from this worsening are proposed. :

KEYWORDS elongation, HTPB propellants, humidity, stretching rate.



