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Effect of Curing Temperature and Curing Agent on Mechanical
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[ABSTRACT] Effects of two binders, HTPB-IPDI-TPB and HTPB-HDI-trimer-DABCO, on the mechanical properties
of simulated PBX pouring explosives at different curing temperatures were tested. Experimental results show that, as the cu-
ring temperature increase, mechanical properties of simulated PBX pouring explosive containing the two binders enhance.
Curing agent, IPDI or HDI-trimer, has a great influence on mechanical properties of the grain. Compared with explosive
containing IPDI, shear strength of HDI-trimer system increases by 50.27% at 35 °C, 34.30% at 45 C, and 44.83% at
55 °C; tensile strength of HDI-trimer system decreases by 82.66% at 35 C, 78.73% at 45 °C, and 82.22% at 55 C;
and compressive strength of HDI-trimer system increases by 54.85% at 35 C, 45.25% at 45 °C, and 53.38% at 55 C.
HDI-trimer forms a three-dimensional mesh structure to reduce the tensile strength of the grain.
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Tab.1 Shear strength of the charge of M1 system at different curing temperatures
B 35 C 45 C 55 C
e RKI/N PG Z/ MPa &R Ij/N PO HE/ MPa &R I/N PO EE/ MPa
1" 345.00 1.098 388.15 1.235 432.25 1.376
2* 356.70 1.135 419.70 1.336 455.55 1.450
3" 361.30 1.150 421.45 1.341 459.05 1.461
4* 348.95 1.111 440. 50 1.402 438.90 1.397
5* 352.99 1.124 395.80 1.260 401. 20 1.277
I {E 352.99 1.124 413.12 1.315 437.39 1.392
A2 RE BB M2 4k A AR 3 5%
Tab.2  Shear strength of the charge of M2 system at different curing temperatures
B 35 C 45 C 55 C
i &K II/N PLOY5R S/ MPa wKII/N PLOY 5/ MPa wKII/N PLBT58 L/ MPa
1* 595.30 1.895 530.90 1.690 596. 35 1.898
2* 580.70 1.848 541.70 1.724 710.90 2.263
3* 502.00 1.598 534.25 1.701 656. 85 2.091
4* 466. 00 1.483 554.75 1.766 584.95 1.862
5* 508. 45 1.619 611.80 1.947 618.30 1.968
S 530.49 1.689 554.68 1.766 633.47 2.016
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Tab.3 Tensile strength of the charge of M1 system at different curing temperatures

s 35 C 45 C 55 °C
K II/N BrhriE E/ MPa w®KII/N Brhiik B/ MPa w®KII/N Brhii B/ MPa
1 2091.15 6.656 1874.75 5.968 2 500.20 8.010
2" 2 058.40 6.552 1 767.80 5.627 2 486.30 7.914
3* 2 109. 60 6.715 1 774.45 5.648 2231.25 7.102
4* 2 063.70 6.565 1778.10 5.660 2 168.70 6.903
5* 2 079.46 6.623 1 755.85 5.589 2071.70 6.594
SEHIE 2 080.46 6.622 1790.19 5.698 2291.63 7.305
k4 REEEET M2 4k & 254209 33558
Tab.4 Tensile strength of the charge of M2 system at different curing temperatures
o 35 C 45 C 55 C
R II/N PLhiiR &/ MPa B KII/N Brhisk B/ MPa K II/N rhisk B/ MPa
1 364.15 1.159 383.15 1.220 423.40 1.348
2* 368. 85 1.174 378.95 1.206 403.25 1.284
3* 357.20 1.137 400.70 1.275 400. 45 1.275
4* 362.45 1.154 386. 80 1.231 404. 65 1.288
5* 351.20 1.118 354.20 1.127 408. 80 1.301
EHE 360.75 1.148 380.75 1.212 408.10 1.299
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Tab.5 Compressive strength of the charge of M1 system at different curing temperatures
Fr 35‘°C 45‘°C 55‘°C
w®KII/N YRR/ MPa wRKI1/N HUHE R/ MPa &ARII/N YU/ MPa
1* 1 567.30 4.989 2 161.60 6. 881 2 799.55 8.911
2" 2 074.55 6.603 2 055.10 6.542 2 266.75 7.215
3* 1 766.75 5.624 2 065.38 6.574 1 859.55 5.919
4* 2 076.90 6.611 635.60 2.025 1775.55 5.652
5* 2 197.25 6.994 1 729.45 5.503 1 604.25 5.107
SEHIE 1 936.55 6. 164 1729.43 5.505 2 061.13 6.561
k6 REEARET M2 4k 7 %469 30 R 5% B
Tab.6 Compressive strength of the charge of M2 system at different curing temperatures
F 35 C 45 °C 55 C
K I/N YU SR/ MPa RKII/N HUIEIRE/ MPa RKII/N YU/ MPa
1* 840. 65 2.676 949.55 3.023 973.70 3.099
2* 875. 60 2.787 897.80 2.858 961.45 3.060
3* 873.30 2.780 957.70 3.048 954.80 3.039
4* 904. 40 2.879 982.05 3.126 932.05 2.967
5* 877.10 2.792 947.35 3.016 983.25 3.130
5[] 874.20 2.783 946. 90 3.014 961.05 3.059
55 C, 8K 17.13% , M2 254 /Y Bt s ok J2 1 R
9.92% 1,35 CTHEE 45 °C WK 8.30%;45 3 i
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WIS
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