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Fig. 1  Sketch of stress measurement by blind-hole drilling method
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Fig.2 Test point of samples and orientation of strain gauge
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Table 1 Effects of hole depth on strain and stress

h/mm gy X108 g5 x107% gy x107° o,/MPa
2 - 120 -66 -48 4.1
3 -123 - 148 -133 5.6
5 -127 - 157 -132 5.7

Note: h is hole depth; &, ,&,5,&9 are strains of three directions,

respectively; o is maximal residual stress.
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Fig.3 Change of strain value with time
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Fig.4 C-scan images of samples before and after heating treatment
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Table 2 Effects of heating time on residual

stress of PBX based on TATB

clress T, stress relaxation stress relaxation
/MPa /MPa /%
before heating treatment 4.6 - -
heating treatment for 1 day 2.9 1.7 37
heating treatment for 3 days 2.3 2.3 50
heating treatment for 5 days 2.0 2.6 57
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Table 3 Initial residual stress of PBX based
on TATB at different test point

o,/MPa
sample
point 1 point 2 point 3 average
A 13.2 1.5 3.7 6.1
B 6.0 9.0 4.0 6.3
C 7.0 7.2 12.3 8.8
D 10.4 5.5 5.9 7.3

Note; Test point 1,2,3 are shown in Fig. 2.
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Table 4 Initial residual stress of upside and underside

point for PBX based on TATB

o, /MPa
sample - -
point 1 point 2 point 3 average
upside 13.2 1.5 3.7 6.1
underside 10.0 2.1 4.6 5.6
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Table 5 Effects of heating time on residual

stress of PBX based on TATB

heating . o, /MPa stress average of
time pornt before heating after heating ~ relaxation ;tresis
relaxation
1 6.0 4.8 20%
1 day 2 9.0 6.3 30% 18%
3 4.0 3.9 3%
1 7.0 3.9 44%
3 days 2 7.2 4.7 35% 46 %
3 12.3 4.9 60%
1 10.4 2.2 79%
5 days 2 5.5 4.1 25% 52%
3 5.9 2.9 51%
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Testing and Relieving of Residual Stress for Polymer Bonded Explosive Based on TATB

ZHOU Hong-ping, LI Jing-ming, LI Li, WEI Xing-wen, ZHANG Wei-bin, WEN Mao-ping
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The initial residual stress of the polymer bonded explosive based on TATB and its distribution were tested by blind-hole

drilling method. The effects of hole depth and time of strain record on the testing result and the effects of heating treatment on

residual stress relaxation were studied. The results show that 3 mm hole depth and 10 min time of strain records are suitable

experimental parameters. The residual stress reduces to about 50% and tends to be steady by heating treatment at 75 “C for 3 days.

Key words: materials mechanics; polymer bonded explosive based on TATB; residual stress; blind-hole drilling method; heating treatment



