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©  non-deflagrating  reactive  armor. 

©  The  present  invention  relates  to  a  non-deflag- 
rating  detonation  limiting  reactive  composition  in  a 
armor  configuration  which  composition  comprises 
oxidizer  compound  and  binder  compound  compo- 
nents  in  which  the  binder  comprises  a  plasticizer 
and  binder  mixture. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  reactive  armor 
for  military  vehicles  such  as  tanks  and  armored 
personnel  carriers.  In  particular,  this  invention  re- 
lates  to  an  improved  means  for  protecting  the 
surface  area  of  the  vehicle  from  attack  and  pene- 
tration  of  it's  armor  by  various  types  of  anti-armor 
projectiles. 

In  a  military  combat  environment  it  is  essential 
for  the  occupants  of  military  vehicles  exposed  to 
hostile  fire  such  as  modern  anti-armor  projectiles  to 
be  afforded  protection  from  the  deleterious  effects 
of  such  projectiles  when  same  impact  the  vehicle. 
In  general  there  are  three  types  of  anti-armor  pro- 
jectiles:  kinetic  energy  projectiles,  projectiles  with 
shaped  charge  warheads,  and  projectiles  with  high 
explosive  warheads. 

The  kinetic  energy  projectile  consists  of  a 
small  caliber  projectile  of  high  density  material 
launched  from  a  gun  tube  and  accelerated  to  su- 
personic  velocity.  This  type  of  projectile  does  not 
have  an  explosive  warhead  but  due  to  its  high 
density  and  speed  can  easily  penetrate  unprotec- 
ted  armor  and  cause  considerable  damage  to  the 
vehicle  by  ricocheting  off  interior  walls.  In  the 
shaped  charge  warhead,  the  projectile  strikes  the 
exterior  armor  causing  a  high  explosive  charge  to 
collapse  a  metallic  liner  and  form  a  high  speed  jet 
which  then  penetrates  even  very  thick  armor.  In 
high  explosive  warheads,  a  high  explosive  charge 
detonates  upon  impact  with  the  exterior  armor 
causing  damage  by  concussion  or  blast  fragmenta- 
tion. 

The  most  effective  armor  available  to  defeat 
shaped  charge  warheads  is  reactive  armor.  Reac- 
tive  armors  are  armors  which  contain  explosives 
which  react  in  response  to  the  impact  of  the 
shaped  charge  jet,  causing  the  jet  to  dissipate  its 
energy  prior  to  penetration  of  the  hull  armor.  Reac- 
tive  armor  can  also  be  very  effective  for  defeating 
penetration  by  kinetic  energy  impact.  In  this  case, 
the  activated  armor  will  throw  a  steel  plate  or  some 
other  similar  structure,  which  will  deflect  or  bend 
the  penetration  rod  on  impact,  and  severely  de- 
grade  its  penetration  performance.  The  principal 
type  of  reactive  armor  currently  available  is  an 
explosive  sandwiched  between  two  plates  of  inert 
material.  The  principal  drawback  of  current  explo- 
sive  armor  designs  is  that  without  using  elaborate 
mechanical  segmentation  barrier  installation  ap- 
proaches,  a  single  projectile  hit  anywhere  on  a 
vehicle  has  the  potential  to  deplete  a  large  fraction 
of  the  active  armor  protection  of  that  vehicle.  This 
depletion  can  be  by  either  detonation  or  deflag- 
ration  reaction  of  the  material  to  completion,  subse- 
quent  to  impact  by  an  anti-armor  projectile.  This 
invention  solves  this  problem,  by  use  of  a  reactive 

material  with  a  self  limiting  detonative  response, 
and  the  characteristic  that  it  will  not  burn  subse- 
quent  to  impact. 

5  OBJECTS  AND  SUMMARY  OF  THE  INVENTION 

A  primary  object  of  the  invention  is  to  reduce 
or  eliminate  ignition  and  deflagration  to  reaction 
completion  by  combustion  of  the  reactive  armor 

io  when  same  is  struck  by  an  explosive  or  penetrator 
type  projectile. 

Another  object  of  the  invention  is  to  preclude 
the  depletion  of  contiguous  explosive  armor  by 
detonative  reaction,  once  a  portion  of  the  reactive 

75  armor  is  impacted  by  a  anti-armor  projectile. 
The  objects  stated  above  are  accomplished  by 

providing  a  non-deflagrating  detonation  limiting  re- 
active  composition  in  a  armor  configuration  which 
composition  comprises  oxidizer  compound  and 

20  binder  compound  components  in  which  the  binder 
comprises  a  plasticizer  and  binder  mixture.  The 
reactive  composition  may  optionally  contain  a 
flame  retardant  compound  component.  This  explo- 
sive  limiting  reactive  composition  may  be  sand- 

25  wiched  between  armor  plates  or  affixed  to  a  ve- 
hicle's  armor  configuration  as  known  by  one  skilled 
in  the  art. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
30  EMBODIMENTS 

As  previously  noted  the  essence  of  the  present 
invention  resides  in  a  explosive  self-limiting,  non- 
deflagrating  reactive  composition  in  a  armor  con- 

35  figuration  comprising  an  oxidizer  and  binder  in 
which  the  binder  comprises  a  plasticizer  and  binder 
mixture  and  optionally  a  flame  retardant  compound. 
Of  the  reactive  composition,  the  oxidizer  comprises 
from  about  70  percent  to  about  80  percent  of  the 

40  composition  and  the  binder  component  comprises 
from  about  20  percent  to  about  30  percent  of  the 
composition.  With  respect  to  the  binder  component 
of  the  reactive  composition,  same  comprises  a 
plasticizer  and  binder  mixture  which  may  vary,  but 

45  in  one  embodiment  was  formulated  in  a  ratio  of 
three  parts  plasticizer  to  two  parts  binder  (1  .50). 

The  plasticizer  portion  of  the  binder  may  be 
selected  from  dibromopropyl  bromo  acetate,  or 
other  inert  or  active  flame  retardant  material.  As  to 

50  the  flame  retardant  compound  component  of  the 
reactive  composition,  it  makes  up  about  5  percent 
of  the  composition.  Suitable  oxidizers  which  may 
be  used  in  formulating  the  reaction  composition  are 
potassium  perchlorate  and  ammonium  perchlorate. 

55  The  binder  portion  of  the  binder  compound  compo- 
nent  may  be  polyepibromohydrin  or  polyepich- 
lorohydrin.  With  respect  to  the  flame  retardant 
compound  component,  same  may  be  selected 
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from  ammonium  sulfate,  oxamide  (H4C2N2O2),  alu- 
mina,  and  ammonium  bicarbonate. 

To  those  skilled  in  the  art,  many  modifications 
and  variations  of  the  present  invention  are  possible 
in  light  of  the  above  teachings.  It  is  therefore  to  be 
understood  that  the  present  invention  can  be  prac- 
ticed  otherwise  than  as  specifically  described  here- 
in  and  still  will  be  within  the  spirit  and  scope  of  the 
appended  claims. 

Claims 

1.  A  non-deflagrating  detonation  limiting  reactive 
composition  in  a  armor  configuration  compris- 
ing  an  oxidizer  component  and  a  binder  com- 
ponent  wherein  the  binder  further  comprises  a 
plasticizer  and  binder  mixture. 

2.  The  non-deflagrating  detonation  limiting  reac- 
tive  composition  of  claim  1  further  comprising 
a  flame  retardant  component. 

3.  The  non-deflagrating  detonation  limiting  reac- 
tive  composition  of  claim  1  wherein  the  ox- 
idizer  comprises  from  about  70  percent  to 
about  80  percent  of  the  composition. 

4.  The  non-deflagrating  detonation  limiting  reac- 
tive  composition  of  claim  1  wherein  the  binder 
comprises  from  about  20  percent  to  about  30 
percent  of  the  composition. 

5.  The  non-deflagrating  detonation  limiting  com- 
position  of  claim  1  wherein  the  plasticizer  and 
binder  mixture  of  the  binder  component  com- 
prises  a  ratio  of  3  parts  plasticizer  to  2  parts 
binder  (1.50). 

6.  The  non-deflagrating  detonation  limiting  com- 
position  of  claim  1  wherein  the  oxidizer  is 
potassium  perchlorate  or  ammonium  perch- 
lorate. 

10.  The  non-deflagrating  detonation  limiting  com- 
position  of  claim  2  wherein  a  flame  retardant 
component  is  about  5  percent  of  the  composi- 
tion. 
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11.  A  non-deflagrating  detonation  limiting  reactive 

composition  in  a  armor  configuration. 

12.  A  vehicle  armor  configuration  incorporating  a 
10  non-deflagrating  detonation  limiting  reactive 

composition. 

7.  The  non-deflagrating  detonation  limiting  com- 
position  of  claim  1  wherein  a  binder  portion  of  45 
the  binder  component  is  polyepibromohydrin 
or  polyepichlorohydrin. 

8.  The  non-deflagrating  detonation  limiting  com- 
position  of  claim  1  wherein  a  plasticizer  portion  50 
of  the  binder  component  is  dibromopropyl  bro- 
mo  acetate. 

9.  The  non-deflagrating  detonation  limiting  com- 
position  of  claim  2  wherein  the  flame  retardant  55 
compound  is  selected  from  ammonium  sulfate, 
oxamide,  alumina,  and  ammonium  bicarbonate. 
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