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INTRODUCTION 

1.1 H a z a r d  c l a s s i f i c a t i o n  

v a r i o u s  a m m u n i t i o n  

i n t r i g u i n g  p h e n o m e n o n  

co un k i e s  h a ve a d o p t e  d 

. a  resu l t  a p r o p e l l a n t  

o f  p r o p e l l a n t s  u s e d  i n  
stores' have been a n  

a s  d i f f e r e n t  m a n u f a c t u r i n g  

d i f f e r e n t  s t a n d a r d s  a n d  a s  

w i t h  s i m i l a r  chemical . a n d  

p h y s i c a l  characteristics c o u l d  be a c c e p t e d  a s  
H D 1 . l C  or H D l . 3 C .  T h i s  i n v o l v e d  m a n i f o l d  

p r o b l e m s  i n c l u d i n g  t r a n s h i p m e n t ,  quant i ty  
d i s t a n c e  c o n s i d e r a t i o n s  a n d  other a s p e c t s  r e l a t e d  

thereto. 

1.2 With the p u b l i c a t i o n  o f  U. N .  R e c o m m e n d a t i o n s  on 
" T r a n s p o r t a t i o n  of Dangerous Goods', e T e s t s  8 

C r i t e r i a ;  F i r s t  E d i t i o n ;  N e w  York 1986, a new 
v i s t a  h a s  been o p e n e d  for a d o p t i o n  of 
s t a n d a r d i s e d  m e t h o d s  for c l a s s i f i c a t i o n  of. i t e m s '  

b e l o n g i n g  to C l a s s - I ,  E x p l o s i v e s ,  in their 

r e s p e c t i v e  h a z a r d  d i v i s i o n s ;  viz, H D / l . 1  , I  .2,1.3 

or H D  1.4. 

1.3 A n u m b e r  o f  f u l l  s c a l e  t r i a l s  have been c o n d u c t e d  
b y  u s  a d o p t i n g  T e s t  series 6 a s  d e s c r i b e d  i n  the 

a f o r e m e n t i o n e d  p u b l i c a t i o n  a n d  ten p r o p e l l a n t s  

b e l o n g i n g  to d i f f e r e n t  c o m p o s i t i o n  g r o u p s  a n d  

a c c e p t e d  i n  I n d i a  a s  H D l . l C ,  u s e d  i n  d i f f e r e n t  

a m m u n i t i o n  stores r a n g i n g  f r o m  S m a U  Arms 

A m m u n i t i o n  to  l a r g e  c a l i b r e  Mortar a n d  Gun 

a m m u n i t i o n  h a v e  been r e c l a s s i f i e d  a s  p e r t a i n i n g  
t o  U N H D  1.3C. 

V 

* A d d r e s s  : P r i n c i p a l  A u t h o r  : 

C o - a  u t h o r  s 

Ministry of Defence, 
O r d n a n c e  F a c t o r i e s  S t a f f  C o l l e g e ,  

P .  0. A m b a j h a r i  Defence P r o j e c t ,  
N a  g p  ur-21. 
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N e w  Delhi a n d  
O r d n a n c e  F a c t o r y  B o a r d ,  
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BACK DROP 

2.1 T h e  List o n  c l a s s i f i c a t i o n  of E x p l o s i v e s  p u b l i s h e d  

i n  J u n e  1987 b y  ESTC, London  h a s  shown a b o u t  

two dozen p r o p e l l a n t s  a s  p e r t a i n i n g  to UN HDl.lC, 
however, they d i d  not m e n t i o n  a s - t o  w h e t h e r  their 
h a z a r d  divisions were e v a l u a t e d  u s i n g  UN m e t h o d s  
o f  1986. S i m i l a r l y  the Direc tora te  o f  E x p l o s i v e s  
S a f e t y  i n  I n d i a  has  d e c l a r e d  p r a c t i c a l l y  a l l  the 

p r o p e l l a n t s  m a n u f a c t u r e d  by Defence O r d n a n c e  
F a c t o r i e s  as  p e r t a i n i n g  to H D 1 . 1 ,  however, t hey  

h a d  used ' d e t o n a t i n g  p e l l e t s  and De tona tor  No.27 
or E l e c t r i c  De tona tor  N o . 3 3  for g i v f n g  the 

f n i t i a t i n g  f m p u l s e .  a 

. 2.2 T h e  UN Recommenda t ions  on w T r a n s p o r t  o f  
D a n g e r o u s  Goods", T e s t  6 C r i t e r i a ;  F i r s t  E d i t i o n ;  

New York 1986, s t i p u l a t e d  s t a n d d r d i s e d  p r o c e d u r e s ,  

a s  r e c o m m e n d e d  by the U,N.Commitfee of E x p e r t s  

~ 

on E x p l o s f v e s ,  under T e s t  T y p e  6 ( a ,  b & c) ,  
h o w e v e r ,  these tests needed f u l l  scale f i e l d  t r i a l s .  

. 2.3 A f e w  experfentes - o f  p a s t  a s  g a f n e d  i n  s o m e  of 
the . O r d n a n c e  F a c t o r i e s  had s h o w n  c e r t a i n  

p r o p e l l a n t s  b e h a v i n g  a s  UN H D 1 . 3 C  i tems and 
t h e r e f o r e  it was d e c i d e d  to conduct t r i a l s  

9 a d d p t i n g  UN m e t h o d s  of 1986 to a s c e r t a i n  their 
H a z a r d  Divisions a s  p e r  these s t a n d a r d f s e d  
p r o c e  d U t e s  . 

RESULTS & D I S C U S S I O N  

3.1 T e n  p r o p e l l a n t s  b e l o n g i n g  to c o m p o s i f f o n  g r o u p s  
l i k e ,  NGB ( Y u g o s l a v  c o m p o s i t i o n ) ;  S m a l l  Arms  
NC.1140/1058/688 eta=. ( S w e d i s h  French c o m p o s i t i o n )  
a n d  some . I n d i a n  d e v e l o p e d  c o m p o s i t i o n s  were 
subjecbp  to t r i a l s  a d o p t i n g  p r o c e d u r e s  described 

under Test T y p e  6 ( a ,  b6c). T h e s e  p r o p e l l a n t s  
e a r l i e r  c l a s s i f i e d  a s  UNHDl.1C h a v e  turned o u t  to 

p e r t a i n  to UNHDl.3C. Relevant details of these 
p r o p e l l a n t s  a r e  p l a c e d  a t  A n n e x u r e  I .  
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3.2 This r e c l a s s i f i c a t i o n ,  where as, wo u l d  a f f e c t  the 

Q u a n t i t y  d i s t a n c e  a s p e c t s  i n  the e x i s t i n g  

m a n u f a c t u r i n g  u n i t s ,  wou ld  a l s o  accord  a 

p r a g m a t i c  a n d  s t a n d a r d i s e d  ' c l a s s i f i c a t i o n  

thro u g h 0  u t the w o r l d .  

3.3 PropeLZants a r e  b a s i c a l l y  m e a n t  to d e f f l a g r a t e  a n d  

a s  such a s s i g n i n g  them UN HDl.l is a d e b a t a b l e  

c o n c e p t  i n  i t s e l f  a n d  i n  c a s e  a d e t o n a t i n g  i m p u l s e  

.is g i v e n  to: them u n d e r  confinement ( i n  c o n t r a s t  to 
U N  m e t h o d s  which s t i p u l a t e  use o f  30.0 g o f  B lack  
P o w d e r ) ,  they a r e  very l i ke l y  to d e t o n a t e ,  

c o n t r a r y  to the f u n c t i o n  they are e x p e c t e d  o f .  

METHODOLOGY 

4.1 U n i t e d  N a t i o n s  Recommenda t ion  O R  ' T r a n s p o r t  of 
Dangerous  Goods'; T e s t s  & C r i t e r i a ;  F f i s t  ' E d i t i o n ;  
New Y o r k  .1986, h a v e  d e s c r i b e d  T e s t  S e r i e s  6 froai 
p a g e  No.144 o n w a r d s .  T e s t s  u n d e r  th i s  series are . 

s u b - d i v i d e s  a s  Test T y p e  6 ( a )  or S f n g l e  P a c k a g e  

T e s t ;  T e s t  T y p e  6(b) or S t a c k  T e s t  a n d  T e s t  T y p e  

6(c) or E x t e r n a l  F i r e  T e s t  and the behaviour of a 
s u b s t a n c e  a c c e p t e d  a s  C l a s s - I ,  E x p l o s i v e  under 
these tests i n d i c a t e s  its UN HD;  w h e t h e r  s a m e  
p e r t a i n s  to HD1.1,1.2,1.3 or 1.4. Whereas ' t r i a l s  

u n d e r  T e s t  T y p e s  & ( a )  C 6(b) are requfred to be 

c o n d u c t e d  on three o c c a s s i o n ,  t r l a l  u n d e r  T e s t  

T y p e  6(c)  is to be done only on one o c c a s s i o n .  

Y 

4.2 T e s t  T y p e  6(a);  S i n g l e  P a c k a g e  Test= I n  the 

t r i a l s  conducted b y  us - a c a r d - b o a r d  c a r t o n  of 

vo lume  0.15m w a s  u s e d  b e i n g  p l a c e d  over a 3 m m  
t h i c k . m i l d - s t e e l  witness plate.30.0 g of 6-12 (Gun 

Powder)  wa;. used to i n i t i a t e  the p r o p e l l a n t  
m a t e r i a l  p l a c e d  i n  confinement o f  0.5 to 1 m e t e s  

thick l a y e r  of s a n d  f i l l e d  g u n n y  b a g s .  6-12 w a s  

i g n i t e d  u s i n g  S a f e t y - F u z e  No.11, M K - I 1  pass . ing  

t h r o u g h  u n i g n i t a b l e  t u b e  k e p t  i n  the p r o p e l l a n t  

3 
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m e d i u m ;  Q u a n t i t i e s  of p r o p e l l a n t  v a r i e d  from 

135.0 k g  to 180.0 k g  i n  case of d i f f e r e n t  

p r o p e l l a n t s .  R e l e v a n t  d a t a  a n d  o b s e r v a t i o n s  a r e  

p l a c e d  a t  A n n e x u r e  11 & I I A .  

4.3 T e s t  T y p e  6 (b) ;  S t a c k  T e s t :  F i v e  to s ix  number 
of o r i g i n a l  service p a c k a g e s  con ta i r r ina  p r o p e l l a n t  , 

m a t e r i a l  were p l a c e d  over the N . S ,  witness p l a t e  
i n  a ’ w a y  to g i v e  the worst c o n f i g u r a t i o n :  

PropeLZant  i n  the centre-most p a c k a g e  w a s  

i n i t i a t e d  u s i n g  30.0 g of 6-12 a s  ‘men t ioned  i n  

p a r a  4.2  a b o v e .  

4.4 Test T y p e  6(c); Exfkrnaf F&e Tes t  : F i v e  to ten 
numbers of p a c k a g e s  f f U e d  w i t h  p r o p e l l a n t s  were 
p l a c e d  over a s p e c i a l l y  f a b r i c a t e d  L o n - g r i l l ,  on 
three sides of w h i c h  2 m m  thick Aluminum screen 

a s  s t i p u l a t e d  i n  the U.N.Recommendat;fons were 
erected. T h e  h e i g h t  o f  g r f u  w a s  a t  a m i n i m u m  of 
7 5 0 .  m m  above the g r o u n d  level a n d  the three 
Al-Screens were  p l a c e d  a t  d i s t a n c e s  v a r y i n g  f rom 
4 to 5.2 m e t e r s .  A d e q u a t e  q u a n t i t i e s  of fire-wood 

were p l a c e d  a l l .  a r o u n d  the p r o p e l l a n t  f m e d  

p a c k a g e s  a n d  fue l -L fqu id  w a s  s p r a y e d  p r o f u s e l y  

a n d  then the fke-wood I g n i k d .  

- 
OBSERVATIONS 

5.1 W h e r e a s  T e s t  T y p e s  6 ( a )  6 ( b )  were c o n d u c t e d  OR 

three o c c a s s i o n s ,  test t y p e  6(c) w a s  conducted 

on ly  once. I n  s o m e  t r i a l s  major events were 
v i d e o - t a p e d  a n d  i n  s o m e  t r i a l s  s t i l l  p h o t o g r a p h s  
were t a k e n  o f  the i m p o r t a n t  events. De ta i l s  of 

o b s e r v a t i o n s  a n d  f i n d i n g s  a r e  a b r i d g e d  a t  
A n n e x u r e - 1 1  & I I A .  Some s t i l l  p h o t o g r a p h s  a r e  
p l a c e d  a t  Annexure-III. 

5.2 I t  is noteworthy to observe t h a t  there h a d  been , 

a b s o l u t e l y  N O  DAMAGE to 3 m m  thick M.S.Uitness 

p l a t e  a n d  a l s o  there w a s  NO SIGN of a n y  c r a t e r  
f o r m a t i o n  a t  the test site i n  a l l  the t r i a l s  

1046 



5.3 Ther.e h a d  been no i n s t a n t a o e o u s  explosion/ 

detonation a n d  the p r o p e l l a n t  b u r n t - o f f  l e a d i n g  

to d e f f l a g r a t i o n .  B r i l l i a n t  f l a m e s  l e a p e d  u p t o  25 

meters h e i g h t  in some c a s e s .  
- 

5.4 Ih T e s t  T y p e  6 ( b ) ,  i n  some t r i a l s  the p r o p e l l a n t  

m a t e r i a l  on ly  i n  the  i n i t i a f e d  p a c k a g e  b u r n t - o f f  , 

a n d  the other p a c k a g e s  r e m a i n e d  u n a f f e c t e d .  

5.5 I n  T e s t  T y p e  6(c) e x t e r n a l  fire c o n t i n u e d  for some 

minutes before the p r o p e l l a n t  c a u g h t  fire. 

EVALUATION 

6.1 T h e  f i n d i n g s  a n d  o b s e r v a t i o n s  h a v e  been e v a l u a t e d  

i n  H g h t  o f  s t i p u l a t i o n s  c o n t a i n e d  i n  the UN 

. Recommenda t ions  o f  1986 a g a i n s t  e a c h  T e s t  T y p e  

f o e .  T e s t  T y p e _ 6 ( a ) .  6 ( b )  a n d  6(c).  

6.2 T h e  o b i e r v a t i o n s  c l e a r l y  s u g g e s t  a l l  the .ten 

p r o p e l l a n t s  t r i e d  a d o p t i n g  UN methods a s  

. p e r t a i n i n g  to UN HD 1.3C a n d  a c c o r d i n g l y  the 

.analysis of o b s e r v e d  a n d  r e c o r d e d  events Jed to 

i n f e r  t h a t  a l l  these ten. p r o p e l l a n t s  s t o o d  

r e c l a s s i f i e d  to UN HD1.3C. 

7.1 I n  quest  o f  s t a n d a r d i s a t i o n  of Hazard  d i v i s i o n s  o f  

d i f f e r e n t  p r o p e l l a n t s  u s e d  i n  a v a r i e t y  of 

a m m u n i t i o n  stores. a n u m b e r  o f  t r i a l s  h a v e  been 

c o n d u c t e d  jointly by the I n d i a n  O r d n a n c e  
F a c t o r i e s  O r g a n i s a t i o n  a n d  the D i r e c b r a t e  o f  

E x p l o s i v e s  S a f e t y ,  M i n i s t r y  of Defence, Government 

of . I n d i a  a d o p t i n g  T e s t  Series 6 a n d  t h e r e u n d e r  
Test T y p e s  .6(a) .  6 (b )  t 6(c)  a s  s t i p u l a t e d  i n  U N  

R e c o m m e p d a t i o n s  on " T r a n s p o r t  of D a n g e r o u s  Goods",  

T e s t s  8 C r i t e r i a ;  F i r s t - E d i t i o n ; .  N e w  York 1986. 



7 . 2  Ten p r o p e u a n t s  e a r l i e r  a s s i g n e d  U N  ND1.IC h a v e  

been r e c l a s s i f i e d  a s  HD1.3C a s  t h e  r e s u l t  of f u l l  

s c a l e  t r i a l s  conduc ted  a d o p t i n g  UN m e t h o d s  

of 1986. 

Authors  e x p r e s s  t h e i r  ' g r a t f t u d e  to s e v e r a l  I n d i a n  
Ordnance Fac tor i e s  who p r o v i d e d  a l l  t h e  f a c i l i t i e s  
a n d  stores for c o n d u c t i n g  t h e  fx&ls d i s c u s s e d  i n  

the p r e s e n t  p a p e r .  

BXBLIOGRAPHY 

1 .  U . N .  Recommendation o n  "lkansport  o f  Dangerous 
Goods", Tests 6. C r i t e r i a ;  - F i r s t  Edi t ion ,  

New York 4986, 

2. ESTC, . LOndon, Pas lphfe t  o n  "Classification of 

Hflitary E x p I o s I ~ ~ e s " ,  pub l i shed  i n  June 1987. 
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I 

Package  used 

( 4 )  

ANNEXURE - II 
QUANTITIES OF PROPELLANTS VIS-A-VIS PACKAGES USED I N  DIFFERENT TESTS 

.$ec u a n l i  TesY t 

(Kg) 

( 5 )  

Prop e 11 an  t 
Code 

NGB-051 
NGB-221 

NGB-011 
NGB-241 

NGB-204 

NC-1140 
NC-688 
NC-1058 

B a l l  P o w d e r  

P r o p e l l a n t  
T-28 

' e s t  T y p e  6 ( a )  
' u a n t f t y  p e r  ' 

1 -  z5m3 volume 
If CaTd-board 
Car ton .  

(Kg) 
( 3 )  

1 3 5 . 0 0  

- d o -  

96.00 

150.00 
135.00 
150.00 

160.00 

160.00 

C.27A 
M e t a l  1 i c 
con t a i n e;F,s 
( 2 N o s ) p l a c e d  
i n s i d e  one 
C26A Wood en  
package .  

A p a i r  of 
Card-board . 
Car tons  
p l a c e d  i n  a 
C27A m e t a l l i c  
con t a i n e r  
which is 
p l a c e d  i n  
C26A wooden 

150.00 

- d o  - 

96.00 

i package .  

t i  C2 7A i 180.00 
1 5 0 . 0 0  I C o n t a i n e r  1 ' a n d  C26A I 

! '  , wooden : package 
- d o -  I 1 8 0 . 0 0  

Plywood ' 240.00 
r e c t a n g u l a r  
c o n t a i n e r  
w i t h  
C.128MK XIII i280 .00  
c a s e s  w i t h  
A l k a  t h e n e  

I 

' e s t  Type  61 

Package , 

used  

As i n  
T e s t  
6 ( b )  

-dO - 

- d o -  

- d o ;  

- d o  - 
- d o -  

- d o -  

( 7 )  

300.00 

300.00 

160.00 

300.00 
300.00 

300.00 

200.00 

520 .00  

REMARKS r 

For Test '  T y p e  
6 ( a ) , a  C a r d -  
board C a r  t o n  
.o.f Volume 
0.15m3 was 
m a d e  a s  p e r  
s t i p u l a t i o n s  
c o n t a i n e d  i n  
UN Recomrnenda - 
t f o n s ,  a n d  f o r  
T e s t  T y p e s 6 ( b )  
and 6(c) 
O r i g i n a l  S e r v i c e  
packages  were 
u s e d .  



ANNEXURE - I I A  , 

P r o p e l l e n t .  
Code- ' 

( 2 )  
I 

< 

I NGB -O5I 
1 NGB-221 

NGB-011 4: NGB-241 
NGB-204 

11 I 

I NC-1140 

NC-688 

NC-1058 

B a l  1 Powder 

P r o p ,  T-28 
4 

SOME IHPORTANT OBSERVATIONS DURING T E S T  T Y P E S  6 ( a ) ,  6 ( b )  L 6 ( c )  

Test - T y p e  ( a )  

(3) 

No e f f e c t  on MS 
w i t n e s s ,  p l a t e .  
N o  d e t o n a t i o n  b u t  
m a t e r i a l  b u r n t - o f f  ' 

w i t h  m i l d  bang.' 

Bri 1 l i  a n t  f l a m e s  up t o  
20m h e i g h t .  

.. 

? d o - f l a m e  h e i g h t  
u p t o  25 m .  

No e f f e c t  on MS P l a t e  
No de t o n a  t i o n / N o  
c r a t e r  f o r m a t i o n .  
Flames  u p t o  10 m I. ';. 
h e i g h t .  

Flame h e i g h t  u p t o  
20m. 

- - d o - -  

- d o -  

- d o -  

- d o -  

- d o -  

T e s t  Type 6 ( b )  

(4) 

B u r n i n g  w i t h  h i s s i n g  sound 
M a t e r i a l  o n l y  i n  t h e  
i n i  t i a  t ed  p a c k a g e  b u r n t  o f f  
l e a v i n g  o t h e r  p a c k a g e s  
unu f f e c  t e d .  

\ 
* 

- d o - .  

- d o -  
Flames  w i  t h  . s p a r k l i n g  
e f f e c t  and h i s s i n g  s o u n d .  
Flame h e i g h t  u p t o  5m. 

Flames'  w i  t h  h i s s i n g  
sound 

-do-  

- d o - M a t e r i a l  o n l y  i n  t h e  
p a c k a g e  which was 
i n f  t i a t e d  w f  t h G - 3 2  b u r n t  
l e a v i n g  o t h e r s  u n ' e f f e c t e d ,  
Materla i  i n  ai l . .gack.age (6Nos. 
b u r n t  o I w f  t b f g h t  f f a rnes .  

Test Type 6 c )  

A f t e r  8 m i n u t e s  of e x p o s u r e  
t o  f l a m e s , I s t  p a c k a g e  c a u g h t  
f i r e  a n d  e n t i r e  m a t e r i a l  g o t  
burnt  i n  , s ix  m i n u t e s  , 
N o  f i r e  b b l l s  e t c . N o  e f f e c t  
o n  Aluminum S c r e e n s .  

A f t e r  31. m i n u t e s  o f  f l a m e  
e x p o s u r e ,  t h e  m a  t e r i a l  
s t a r t e d  b u r n i n g  w i t h  b r i g h t  
f l a m e s ,  

B r i l l i a n t  s p a r k l i n g  f l a m e s .  
A f t e r  44 m i n u t e s .  
P r o p e l l a n t  b u r n t  f a r  a b o u t  
f f  v e  m i n u t e s .  

I s t  p a c k a g e  c a u g h t  f i r e  a f t e r  
S m i n u t e s  o f  e x p o s u r e  t o  
e x t e r n a l  f i r e  and t h e r e a f t e r  
p r o p e l l a n t  b u r n t  w i t h  b r f  gh  t 
f l a m e s ,  

for two m f n u t e s . N O  F I R E  B A L L .  
I i i i t i a T  e X i ; G s u i s  ~ r '  p a c l t a y * $  

-do-  
I n i t i a l  e x p o s u r e  f o r  4 m i n u t e s  
-do-  

' = d o - F l  arne h e i  h t u p  t o  2 5 m .  
N O  e f f e c t  on 3 1 .  S c r e e a .  



- 
:.No 

t) 
- 
. -. 

0. 

r)  

Prop e l l  a n I 
Code ' 

(2) 
-~ ...  

I NGB, 051 
NGB-221 

NGB-011 
NGB-241 

NGB-204 

NC-1140 

NC-688 I 

N C-1058 

B a l l  Powder  

Pro pel1 E n t 
T-28 

Used i n  

(3) 

81mm Nortar A m m n .  

120mm Mortar 

8 4 m m  C a r l  Gustav 
A m m n .  

7.62 m m  S A A  

9 m m  A m m n .  

30mm Aden G u n A m m n ,  

7.62mm S A A  

106mm A I T  R C L  
A m m n .  

Composiffon Group 
c 

( 4 )  

Mo d f f f  e d 
Y u g o s l a v  C o m p .  

N C B ;  57.5+ 1.5 % 
N G ;  40.52-1.5 % 
+ Others including . 

Gr a p h i  te 
t '  

.iess Graphite 
:wedish C o m p ,  

NC; 97 ..020.5 % 
+ o t h e r s .  

NC:98.5 % '  
+ others.' 

, .  

NC:SB.O % 
+ others.  

Physic a1 
charaqte 

(5 )  

' -ristic. 

F l d  ke 
Propel1 ants 

strip 
. Propellant 

Cylindrical 
grains 
length : 
1.14mm . 
d i  a : 0.84m m 

'Cylindrocal 

4: 1. OOm m 
d ;  0.50m m 

. Grains 

Cylindrical 
grains * 

1: l  .qmp 
d :  0.4m m 
BdVd 
c 
Spheroi d s .  N G  : 9.0+2.0 % * 

. I (+) otrers 

NC:67.25+1.80% 
NG:25,00%5ZZ7T Cyli  n drfcal 
( + I  o thers .  I Grains  of: 

1 M u l f f t u b u l a r  

I 12mm length.# 
I 

Earl ier .  
classif 
-ice ti on 

( 6 )  

H D 1 . 1  

H D 1 . 1  . 

HDl.1. 

HD1-1 

HDl.1 

HD1.l 

H D l  .1 

Reclassff iei  
a s  per U . N  
Methods. 

( 7 )  

HD1.3 

HD1.3 

H D l . 3  

HD1.3 

HD1.3 

H D 1 . 3  

HD1.3 

Remarks 

(8) 

A l l  t he  t e n  
Pro p e l l  a n ts 
had behaved 
as HDl.lC w i t 1  
detonating 
i m  p u l s e ,  
ho we ver ,  w i t h  
black p o w  dir t  
i n  T e s t  Type 
6 ( a )  a n d  6 ( b )  
a n d  also i n  
Test Type 

6(c), they  
behaved'  as 
Mass Fire 
belo.ngfrg:, 
to HD1.3C. 

I \ . _  
J * %  . 



. .  
I : - : Flames as seen under’ Test Type’604 

1052 
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