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Fig.1 Shematic diagram of in-situ compression test
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Fig.2 Theoretical neutron diffraction spectrum of TATB crystal
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Fig.3 Neutron diffraction signals of TATB based PBX under
diffraction angles 29°, 61°and 75°
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Fig.4 Stress-strain curves of samples in the process of uniaxi-

al compression
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The Lattice strain of neutrondiffraction test under different loading stress

parameters lattice strain of neutron diffraction
1 27 3"

stress strain _ N ; N N "

o lattice strina error lattice strina error lattice strina error
/MPa /%

(107%) (107%) (107%) (107%) (107°) (107%)
0 0 0 +71.1 0 +68.3 0 +84.1
-3 -0.5 -173.6 +83.1 95.9 +63.2 -216.5 +81.4
-6 -0.9 -314.4 +79.4 -343.9 +75.8 -398.7 +87.3
-9 -1.2 -479.2 +78.2 -725.0 +58.4 -488.0 +61.2
=12 -1.6 -1062.5 +65.2 -968.7 +65.9 -876.0 +73.1
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Table 2 Calculation stress results of neutron diffraction test

calculation stress results of neutron diffraction test

parameters 1* 2* 3*
lattice strina (107°%) error (107°) lattice strina (107°%) error (107°) lattice strina (107°) error (107°)
0 0 0 0 0 0 0
-3 -173.6 -2.48 95.9 1.37 -216.5 -3.10
-6 -314.4 -4.50 -343.9 -4.92 -398.7 -5.70
-9 -479.2 -6.85 -725.0 -10.37 -488.0 -6.98
-12 -1062.5 -15.19 -968.7 -13.85 -876.0 -12.53
(1) 44 N 7 4 2 3 -3 ,-6,-9, -=12 MPa R SR BE S0 R F 7R L B (412) R, DK
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Internal Stress Measurement During Uniaxial Compression for TATB Based PBX by Neutron Diffraction

XU Yao' , WANG Hong’, LI Jian’, ZHANG Wei-bin' , SUN Guang-ai’
(1. Institute of chemical materials, CAEP, Mianyang 621999, China; 2. Key Laboratory of Neutron Physics and Institute of Nuclear Physics and Chemistry ,
CAEP ,Mianyang 621999, China)

Abstract . Internal stress of 1,3 ,5-triamino-2,4 ,6-trinitrobenzene (TATB) based polymer bonded explosive (PBX) is an important
cause of its cracking and low stress damage. For verifying the feasibility of analyzing the internal stress of TATB based PBX by neu-
tron diffraction, 2 kN dual leadscrew was mounted horizontally on the Residual Stress Neutron Diffractometer (RSND ), and the
internal stress alterations were measured by the in-situ neutron stress measurement technique under different load status. Results
show that the(002) crustal plane (diffraction angle 29°) and(4 1 2) crustal plane (diffraction angle 75°) of TATB crystal can be
used as a neutron stress observation surface. The changes in lattice spacing measured by neutron diffraction (lattice strain) is ap-
proximately linearly increased with the applied stress on it, and the lattice strain increases with the increase of stress. In the process
of more complex in-situ compressive loading/unloading, the lattice strain result is basically consistent with the complex stress
change process. The neutron diffraction signal intensity decreases exponentially with the path and the neutron diffraction depth is

6 mm.
Key words: 1,3 ,5-triamino-2,4 ,6-trinitrobenzene ( TATB) ; polymer bonded explosives ( PBX) ; internal stress; neutron diffraction
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