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I t has been reported b y E i n k e n b a c h [1], that T N T (2,4,6-trinitro-
toluene), i n mol ten state at 90°, is near ly as sensitive to impac t as n i t ro­
glycerine at r oom temperature. 

Howeve r , E o b e r t s o n [2] reported that the insensitiveness of p ic r ic 
<icid at 80° can be expressed b y the number /75 , while at 15° i t is cha­
racter ized b y the number 100, i . e. the sensitiveness at 80° increases 
b y 2 5 % , as compared w i t h that at 15°. 

I t should be expected, on the basis of the la t ter numbers tha t the 
increase of the sensitiveness of T N T w i t h r i s ing temperatirre is less signi­
f icant t h a n g iven b y E i n k e n b a c h [1]. 

The present work was carr ied out i n order to elucidate this dis­
crepancy. 

Experimental 

T h e sensitiveness of T N T to impac t was examined b y means of 
the fa l l ing weight method, us ing the k n o w n apparatus in t roduced b y 
the Mi l i t a rve r suchsamt i n B e r l i n [3]. The "p i s ton appara tus" described 
b y A n d r e e v [4] ( F i g . 1) was used, as i t gives more 
un i fo rm results at elevated temperatures t han K a s t ' s 
[5] p i s ton apparatus modi f ied b y one of us a n d P ie -
t r z y k [6]. 

The pistons were made of P N N Q E steel hardened 
to 60° E o c k w e l l . The i r diameter was 9.997 ± 0 . 0 0 3 m m . 
T h e y were wel l cleaned w i t h acetone a n d dr ied . 
T h e y were used on ly once. 

T h e p i s ton apparatus was kep t i n a thermostate j acke t f i l l ed w i t h 
water passing through a H o p p l e r thermostate. W h e n temperature above 
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.100° C was required, the jacket was f i l l ed w i t h l u b r i c a t i n g o i l p u m p e d 
through an electric thermostate p rov ided w i t h an electric thermoregulator . 

The samples of explosives (0.02 ± 0 . 0 0 5 g.) were pu t i n a smal l d ish 
made of t in - fo i l (0.1 m m . th ick) . 

P e r cents of explosions were determined b y s t r ik ing the samples 
w i t h a fa l l ing weight of 10 k g . f rom various heights: 15, 30 and 50 c m . 

The recoils: 4.0, 5.5 and 1 1 c m . and 
the calcula ted work were 2.7, 3.1 
and 5.0 k g m / c m 2 . , respect ively. 

The experiments were repeated 
.100 times at every height. 

Pu re T N T (freezing t. 80 .35°C. ) 
was pu lve r i zed and sievied to the size 
of grains of 0.15-0.25 m m . 

P i c r i c ac id (m. p . 122°) and te-
t r y l (m. p . 328.0°) of the same size 
of grains Avere also used as s tandard 
explosives, at r o o m temperature. 

The p re l imina ry experiments ha-
2 ve shown that the sensitiveness of 

T N T between r o o m temperature and 
its me l t i ng temperature does not change considerably. Therefore the 
sensitiveness between these l imi t s has not been invest igated. 

The results are t abu la ted (Table I) and presented i n d iag rammat ic 
fo rm ( F i g . 2). 

I t can be seen (from the dispersion of the points fo rming the curves) 
tha t the exactness of the experiments increases w i t h the increase of the 
height f rom w h i c h the weight falls. 

T A B L E I 

Substance Temperature 
Per cent of explosions at the height of 

Substance Temperature 25 cm. 
curve I 

30 cm. 
curve II 

50 cm. 
curve III 

TNT 18 — 24 54 
20 11 — — 

• 80 13 — — 
81 — 31 59 
90 — 48 75 

100 25 63 89 
110 43 — — 
120 62 — — 

Picric acid 18° — 50 75 

Tctryl 18° •Is 81 94 
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Discussion 

E a c h curve can be regarded as being formed of two straight lines 
( F i g . 3): AB and BG w i t h the slopes a, and a2 respect ively. The po in t 
of in tercept ion B corresponds to the temperature near the me l t ing po in t 
of T N T , i . e. near 80-81° C. 

The equat ion of each lines is, of course, 

(1) v = a + bt 

where 
p — % of explosions, 
t — temperature i n centigrades, 

a, b — coefficients. 
Obv ious ly , the coefficient a corresponds to the p robab i l i t y of explo­

sions p at temperature t = 0. 
The coefficient b signifies, of course, the slope of the l ines: 

(2) fe = t a n g a . 

The values of a and b have been calculated. F o r the lines BG (where 
more than two points exist) the method of least squares has been used. 
The calcula ted values are tabula ted (Table I I ) . 

T A B L E II 

Curve I Curve II Curve III 

(AB)r (B'Ch (AB)n (BC)n 
( A B ) r a (BC) m 

a 10.3 —87.5 22 —107 52.6 —70 
b 0.033 1.2 OJ 11 1.68 0.079 1.57 

There is a characterist ic increase of the slope of the lines BG as 
compared w i t h tha t of AB. A s t rong influence of temperature on the 
sensitiveness of T N T , pa r t i cu la r ly at ele­
va t ed temperatures, seems to conf i rm the 
v iew former ly expressed b y one of the 
authors of the present paper [7], tha t 
sensitiveness of explosives to impac t has 
m a i n l y a the rma l character. Th is assump­
t ion was then based on a s i m i l a r i t y of 
the curves of sensitiveness of m i x t u r e to 
impac t and to h igh temperature. 

The the rmal character of sensitiveness 
to i m p a c t seems to be n o w general ly ad- * 
m i t t e d [8]. Fig. 3 
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F r o m a p rac t i ca l po in t of v i ew the exper imenta l da ta m a y possess 
a cer ta in impor tance (Table I) . I t is evident tha t the sensitiveness of 
mol ten T N T between 81 and 100° is c lear ly below the sensitiveness of 
t e t r y l at r o o m temperature. The sensitiveness of T N T at 90° is of the 
order of that of p ic r i c ac id at r o o m temperature. 

The authors are m u c h indebted to M r . T . T r a c z y k , M . Sc . for cal­
cu la t ing the coefficients a and b. 
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