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Fig. 1 Schematic diagram of the experiment set-up



22 # % 5 #® & BISE

3
3

5
o —————

| B
5

(a) (b)
1. B3R 2 43 v 225 4. tha ;5. TMERAT; 6. L n+F;
7R 8. RS9 A 10 Bl
1. Upper tray;2. S_pccimcn; 3. Resistance; 4. Thermocouple ;5. Lower load cell ; 6. Upper load cell;
7. Strain gage; 8. Steel cylinder; 9. Lower tray; 10. Safety cover

B2 SN SMERTFRE

Fig. 2 Environment room of triaxial compression
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versus strain curve
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Fig. 5 Typical uniaxial stress-strain

curve at low and high strain rate
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Table | Summary of TNT uniaxial compression data
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B E/C 22 40 22 32 40
W 2R /10X MPa 1.9640.13 1.264-0.13 1.3740.25 0.7440.00 0.6340.05

K E/10° X MPa 3.05+0.02 1.8840.06 2.484+0.05 1.58+0.00 0.7710.00
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Table 2 Summary of TNT triaxial compression data

B’ E/C 21 37 49 36 50
HER N4 0.3940.01 0.39+0.03 0.444+0.01 0.32+£0.00 0.30+0. 0]

JRRLFR /10 X MPa 3.85+0.35 4.484+1.30 1.9740. 47

BEBE/10° X MPa 3.25+0.08 3.09+0.05 1.7940.03 3.4240.00 3.30+0.01
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Fig. 7 Typical figures of TNT sample initial crystal (a) and after compression (b)
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AN EXPERIMENTAL STUDY ON DYNAMIC MECHANICAL
PROPERTIES OF ENERGETIC MATERIALS

Han Xiaoping,Zhang Yuanchong,Shen Yapeng
(Xi' an Jigotong Unwersity , Xt an,710049)
Zhao Zhuanghua,Zhang Taihua
(X¢ an Morden Chemistry Research Institute ,Xt' an,710061)

ABSTRACT In this paper,an experimental equipment of triaxial compression is used , Measure-
ments of domestic TNT have been made in triaxial and uniaxial compression as a function of tem-
perature and strain rate. The experimental results show that there exists a clear temperature and
strain rate dependence in TNT. Under uniaxial compression TNT failed in a brittle mode and the
compression strength is less than the yield strength ,and under triaxial compression there obviously
exists plastic deformation in the sample. By means the experimental results a constitutive equation
is determined. Analysis of the results indicates that by the constitutive equation the strain rate de-
pendence and thermo-softening effect of TNT are described.

KEY WORDS triaxial compression, energetic materials, strain rate effect, thermal softening,

constitutive equation



