
MILITARY SPECIFICATION 

PELLETS/GRANULES 
BORON/POTASSIUM NITRATE 
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1. SCOPE 

1.1 scope. This specification covers seven (7) types of 
igniter pellets/granules for use in rocket motors and fuzes. 
(see 6.8) 

1.2 Classification. Igniter pellets/granules covered by 
this specification shall be of the following types and classes, 
as specified (see Tables III and IV): 

Type I - Cylindrical 
Type II - Bl - Convex 
rn •• __ TTT u,...~.,: 4:~ -..:. ,.., •• 1..: -~-.: .- ... 1 
.typ~ .1.1..4 - l""JUl..l.l..L.l.C'\.1 \....Y.J...LIIUl..l.\....O.J.. 

'Jlunc T'U 
.. ~ t:''- 4Y - As per Drawing 9234458 or Drawing 9311312 (see ? , ' ••,._I 

Tvne v -"" ~- - As per Drawing 657421 {See 2~1 and 6e8) 

Class 1. Crush Strength: Axial 181 SQOg 1 Radial 
18, OOOg 

Class 2. Crush Strength: Axial 7,500g, Radial 7, SOOg "", ___ 
'"' 1""1----L 

.... .~.. ____ .a..\.._ ... --..: - , '"\ "o 1'\_ 
'P'\c _ _,,.:_, 

'-~d~:::; .) . \...LUbll i:> I..L ~11\j LU; fiAl.dl.. ..J, uuuy, ~dUJ.d.l. 

Type VI - As per Drawing SK445983 (See 2.1) 
Type VII - Oblate Spheroid Granules 

Class 1. 
Class 2. 
Class 3. 

5% max. retained on USS Sieve No. 50 
5% max. retained on USS Sieve No. 60 
5% max. retained on USS Sieve No. 100 

" 1'\1'\0-L,uuuy 
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MIL-P-46994B 

2. APPLICABLE DOCUMENTS 

2.1 Issue of documents. The following documents of the 
issue in effect on date of invitation for bids or request for 
proposal, form a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 

FEDERAL 

PPP-C-96 
PPP-B-636 

MILITARY 

••Tr n ., ., ~ 
!Yl.i..U- t"'- ..1. .1. 0 

MIL-B-131 

MIL-P-156 
MIL-R-7575 

MIL-B-51092 
... TT T\ 0, ~I::, 
t"'l.L.u- r-o .1. ..:> ::J J. 

MIL-P-82646 

MIL-B-82647 

MIL-B-117 

MIL-BV-2427 

STANDARDS 

MILITARY 

MIL-STD-105 

MIL-STD-109 

MIL-STD-129 

... ,.,.. nrn~ 11"\nr 
Ml.L-~TU-L.OO 

MIL-STD-1168 
MIL-STD-1218 
MIL-STD-1233 

- Sieve, Test 
- Cans, Metal, 28 Gauge and Lighter 
-Boxes, Shipping, Fiberboard 

- Preservation, Packaging Method of 
- Barrier Material, Greaseproofed, 

Waterproofed, Flexible 
- Potassium Nitrate 
- Resin, Polyester Low Pressure 

Laminating 
- Boron, Amorphous, Powder 
- Peroxide, Methyl Ethyl Ketone 
- Plastic Film, Conductive Heat-

Sealable, Flexible 
- Bag, Plastic, Conductive Heat­

Sealable, Flexible 
Bags, Sleeves, and Tubing - Interior 
Packaging 

- Box, Ammunition Packing: Wood, 
Nailed 

- Sampling Procedures and Tables 
for Inspection by Attributes~ 
Quality Assurance Terms and 
Definitions 

- Marking for Shipment and 
Storage 
Propellants, Solid: Samp~1ng, 
Examination and Testing 

- Lot Numbering of Ammunition 
- ACS Chemicals 

Procedures for Determining 
Particle Size, Particle Size 
Distribution and Packed Density 
of Powdered Material. 

2 
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ARMY 

9234458 Pellets, Ignition 
9311312 Pellet 

NAVY 

657421 Pellet, Boron Potassium Nitrate {Type I) 
SK445983 2-D Ignition Grain 

(Copies of specifications, standards, drawings and publications 
required by contractors in connection with specific procurement 
functions should be obtained from the procuring activity or as 
directed by the contracting officer.) 

2.2 Other publications. The following document forms a part 
of this specification of the extent specified herein. Unless 
otherwise indicated, the issue in effect on date of invitation 
for bids shall apply. 

CODE OF FEDERAL REGULATIONS, TITLE 49, TRANSPORTATION 
PARTS 100-199 .. 

(The Code of Federal Regulations is available from the 
Superintendent of Documents, U.S. Government Printing Office, 
Washington, D~C. 20402.) Orders should specify "49 CFR 100-199" 
(latest revision). 

~.STM-Ell 
ASTM-02905 

- Testing Sieves and Their Uses 
- Statements of Number of Specimens 

Required to Determine the Average 
Quality of a Textile Material 

(Application for eop1es should be addressed to the American 
Society for Testing and Materials, 1916 Race Street, Phila­
delphia, PA 19013) ., 

(Technical society and technical association specifications 
and standards are generally available for reference from 
libraries. They are also distributed among technical groups and 
using Federal agencies.) 

3.. REQU!RF.MENTS 

3.1 Composition. 

3.1.1 Material. The constituent materials used in 
manufacture or tne igniter pellet shall comply with the following 
requirements: 

3 
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Constituent Material 

Potassium Nitrate 

Boron, Amorphous 

Polyester Resin 

Peroxide, Methyl Ethyl 

Coba 1 t Naphthena te 

Conforming to: 

MIL~P~l56 except particle 
size shall be 15 microns 
rna x imum (rna x.) (see 6. 5. 1) 

MIL-B-51092 except parti­
cle size shall be 1.5 
microns max. and the 
Boron purity shall be 
QO~ ~n Q?~ (~cc h ~ ?\ --- -- , __ \~~~ ~•~•~/ 

MIL-R-7575 Grade A, Class 
0, Form K (see 6.4.2) 

MIL-P-81351 (see 6.4.3) 

(see 6.4.1) 

3.1.2 Formulation. The igniter compositions shall be a 
homogeneous blend of materials complying with 3.1.1 which have 
been added in the following proportions (see 6.4, 6.5 and 6.6) 

Tl\.BLE I. Formulation 

Materials All types excep_!__'!'X:e~~~v Type _IV 

72.2 + 1.5 
22.2 + 1.5 

Potassi urn Nitrate, % 70.7 + 2.0 

-Boron, "a-~---'--·-- % ""\"'\ ~ + "" " J-UUUL pnuus, L. J • I L..U - 5.6 + 0.5 ll;P'\Aor g. ~ &:.. + n r:::; 
.lJ.LI!'-A..:;~ f v J•V V•.J 

3.1.3 Bind~r. The binder used in the formulation given in 
3.1.2 shall be prepared in accordance with the following 
proportions (see 6.4): 

Ina redients 

Polyester Resin, (see 6.4.2) 
Ca ta ly s t, (see 6. 4. 3) 
Accelerator, (see 6.4.1) 

Percent 

98.0 + 1.0 
1.5 + 0.1 
0.5 + 0.01 

3.1.4 Boron. The boron content in the igniter composition 
shall comply with the following when tested as speci~ied in 4.6.8: 

Percent Boron 

All Types, except Type IV: 21.5 + 2.0% 
Type IV: 20.0 + 1.5% 

4 
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3.2 Dimensions. The pellets/granules shall conform to the 
dimensions specified in this specification and applicable 
drawings when determined as specified in 4.6.5. 

3.3 Physical and ballistic properties. The physical and 
ballistic properties of the pellets/granules shall be in accor­
dance with Table III and IV when determined as specified in the 
applicable paragraphs in 4.6. 

5 
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I-IE 
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IV 

v 

VI 

VH 

]"Ag1LE I I_I PHVS IC.~J~·rnrJEfrJ"l r.:;. 

OIA r .. r ---1 
H 

Y'Pll~ 

CYLINDRICAL 
CYLINDRICAL 
CYLINDRICAL 
CYLINDRICAL 
CYLINDRICAL 

BI-CONVEX 
BI-CONVEX 
BI-CONVEX 
BI-CONVEX 
BI-CONVEX 

~10DI F I ED 
CYL I NIDR I CAL 

DIA. IN. 

. 1 ~~5+. 002 

. 1 ~~5+·. oo2 

. 161+·. 001 

. 1 ~~3+·. 001 

. 16f+". 001 

.1l~5+.002 

. 2~;o+·. oo3 

. 2~>o+·. oo3 

. 5oo+·. oo3 

. 2~;t:·. 010 

.161+.001 

o:rA 

~r_:_=t,-.. 
i(:J~-

TVPIE I I 

HEIGHT :J!L_ 

. 188+. 004 

. 1 oo+. oo5 

.211-=-.oo2 

.187-.016 

.182-.012 

.1 00+.005· 

. 1 30+. oos. 

. 2'50+. 005· 

. 2'50+. oos. 

. 136:-.008 

.182-.016 

SEE DRAWING #9234458 or DWG 9311312 

SEE DRAWINiG #6~>7421 jJ * 
* 

* 

SEE DRAWING #SK445983 * * 

OBLATE SPHEROID GRANULES (SEE TABLE V) 

~-- J~GLE ' > 
/ /---J·--ro 

,L_ ____ __ J 
1---- H -··------~J 

TYPE I II 

0 ANGLE 

150+10 

IMI N I~IUM 
~~~ 

10.067' 
0.031 

* 
* 
* 

0.031 
0.140 
0.305 
1.065 
0.154-.008 

0 . 1 54.- • OOB 

*The diameter·, height .and weight shall be as specifie!d in the contr·act. 

)J Type V is the same as Type 1 of Drawing 65l421 

3: ...... ,-
1 

""0 
I 
~ 
en 
\0 
\0 
~ 
O:J 
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TABLE IV PHYSICAL AND BALLISTIC PROPERTIES 
-------·-----~----------------

TYPES: I & VI II & III IV v VII ---- ---- --------- -------

Class: 1 2 3 l 2 3 -- -

!'ropert ii es_ 

Density,, rni n. gm/ cm 3 N/A N/J~ 1.60 N/A N/A N/A N/A N/A N/A 

~1oistun~ Content 0.75 0.75 0. 75 0.75 0.75 0. 75 0.75 0.75 0.75 
(percent) max. 

Burning Rate _11 1 • 2 5- 'I . 7' 5 1 • 25-1 . 7 5 N/A N/A N/A N/A N/A N/A N/A 
(inches/ se~cond) 

Heat of Reaction 1500 1500 11600 1500 1 500 1 soo 1 ~)00 1500 1500 

....... ~: ca.l or i ~~s/ gram) 
r~; n. 

Crush Stre~ngth: 

~'xi a 1 ( 9rams) nni n. 5000 6000 "12, 000 18500 7500 3000 N/A N/A N/A 

Radial (grams) min. 500 N/A 3,000 1800l~ 7500 2000 N/A N/A N/A 

Time to Max. Pressure, N/A N/A 4!5. 0+15 N/A N/A N/A N/A N/A 
3: 

N/A -r-
milliseconds I 

"""'0 
I 

.,J:::I. 
m 
\..0 
\.0 

)J J~s defined in ~~.6.2. 
~ 
co 
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3.4 Cracks or laminations. The igniter pellets shall be 
free of cracks or laminations. 

3.5 Granulation. The granuLation for Type VII shall be as 
specified 1n Table V when determined as specified in 4.6.9. 

Class 

, 
J.. 

2 
3 

TABLE V Size Requirements 

5% Ma x . r eta i ned 
on uss Sieve No. 

1:1\ 
.JV 

60 
100 

Special Granulations 
(See 6.1 and 6.7) 

6 
12 
25 
40 

5% max. thru 
USS Sieve No. 

L:.l\ uv 

100 
140 

12 
25 
50 

140 

Other granulations may be specified for special applications. 

3.6 First article inspection. This specification makes 
provisions for first article inspection. Requirements for the 
submission of first article samples by the contractor shall be as 
specified in the contract (see 6.1). 

3.7 Workmanship. All pellets and packaging material shall 
be free of d1rt, grease and other foreign matter (see 4.4.2.1). 

4. QUALITY ASSURANCE PROVISIONS 

4 _ 1 RP~nnn~i hi 1 i tv fnr i n~nP~ti nn - Tlnl P~~ nthPrwi ~P 
soeci£ieaHI~'th;-~~~t~~ct~-th~-~~~t~~~tor-i;-~;s~~~~ibi;-for the 
performance of all inspection requirements as specified herein. 
Except as otherwise specified in the contract, the contractor may 
use his own or any other facilities suitable for the performance 
of the inspection requirements specified herein, unless 
,;;~~ .................. ,.,.,..,~~~--...,.,..h.,.,. ,...,..., .. ,.,.., ... """""',.,."P\~ m'""'" r--,..,. .. ,,....,.'P'\......,""'-P'\._ .,.,....,..,..,., .... ,,...,... .._"""" ,.oi,..h.t-
uL.:;,a_p.t:".LVV"C:"U U:J \..U~ UVVCLUJli'C:"U'-e .I.U~ UVVCL&Uli'C:"U'- .L'CwCLV~w '-U'C L.l.':::fU'-

to perform any of the inspections set forth in the specification 
where such inspections are deemed necessary to assure supplies 
and services conform to prescribed requirements. Reference shall 
be made to MIL-STD-109 to define terms used herein. 

4.~ Classification of inspection. The inspection requlre­
ments specified herein are classified as follows: 

a. First Article Inspection (see 4.3) 
b. Quality Conformance Inspection (see 4.4) 

8 
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4.3.1 Submission. The contractor shall submit a first 
article sample as designated by the Contracting Officer for 
evaluation in accordance with provisions of 4.3.2. The first 
article shall be sampled as described in 4.5.1. The sample shall 
be obtained from the first production lot which has been produced 
by the contractor using the same production processes, procedures 
and equipment as will be used in fulfilling the contract. All 
materials, shall be obtained from the same sources of supply as 
will be used in regular production. 

4.3.2 Instections·to·be performed. The sample will be 
subjected by t e Government to any or all of the examinations or 
tests specified in this specification. 

4.3.3 Rejection. If any test specimen fails to comply with 
any of the applicable requirements, the first article sample 
shall be rejected. The Government reserves the right to 
terminate its inspection upon any failure to an assembly, 
component, or test specirnent in the sample to comply with any of 
the stated requirements. 

4.4 Quaiity conformance inspection. 

4.4.1 Lot formation. A lot shall consist of one or more 
batches of pellets/granules produced by one manufacturer, in 
accordance with the same specification, or same specification 
revision, under one continuous set of operating conditions. Each 
lot shall consist of that quantity of pellets/granules that has 
been subjected to the same unit chemical or physical process 
intended to make the final product homogenous. The lot shall 
comply with the provisions for submission of product as specified 
in MIL-STD-105. The criteria and procedure for the assignment of 
lot numbers shall be in accordance with MIL-STD-1168. 

4.4.2 Examination. Unless otherwise specified sampling 
plans and piocedures for major and minor defects shall be in 
accordance with MIL-STD-105, Inspection Level II. 

9 
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4.4.2.1 Igniter Pellets 

QUALITY CONFORMANCE INSPECTiqN 

CLASSIFICATION ~oF l:tEFEC,TS & TES,TS ·- -
SHIEET 

I --------~·----------·---------------------------·------------· -
NO. ()F' AQL 

l OF 1 

CATEGO•RY UAIIIMATIJON OR TEST SAMPL.E OR UOUtREMEHT 
UNIT!S 100% P•ARAGRAPH 

I ---------~ .......... _. ........................................... -. ~- -
Critical None Defin•ed ----
Major_ 

101 I Cracks or Laminatic)ns -· 0.40% 3.4 

Minor --· 
201 I Evidence of Poor Workmanship -· 0.65% 3.6 

NC*iiii: 

- -
DRO:t.H~' Form 160 Jul n JiAtplaces Sj~RPA-QA Form 2567 Feb '74 Which is Obsolete~ 

MIL-P-469948 
DRAWING NUIIIER 

None 
NEll HIGHER ASSEMBLY 

PARAGRAPH REFERENCE 
/INSPECTilON METHOD 

Visual 

Visual 
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