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 SPECIFICATION FOR BULLET PROOF JACKETS

 DESIGN PARAMETERS FOR BP JACKETS

A Shall conform to NIJ Standard of Ballistic Resistance of Pen;sonﬁl B.ody Armour (NLJ
Standard - 0101.04 updated revision ‘A’ ‘B Protectlon against afl of the
 following weapons:

€}, 9%19 mm cartmdge fired through . Sub Maohme Gun (Such as Sten
"~ Machine, MP5, Carbine, any other variant) from & ‘distance of 5 meters to
achieve a muzzle velocity 430 £ 15 m/s and 1he nght of the buﬂet

" between 7.4 gm to 8.2 gm. ' : -

{ii) _7 62x%51 mm cartridge NATO ball annnunmons ﬁred tha.ough 7 62mm
: SLR/Bolt action rifle from a distance of 10 meters t¢ achicve a muzrle
X velomty 838m/s £ 15 m/s and the weight of the bullet 9.4g to 9. 6g

(iii) = 7.62x39 mm (mild steel core bullet): cartridge: fired through AK series
o uﬂes from a distance of 10 meters to achieve a muzzle velocuy 715 m/s +
15 m/s and the weight of the bullet 7. 4Sg to 8. OSg ' :

B.  Vest shrould have the cmnponents mentioned in-para D below ]Each component

~ should be made of multi layers of same material. Each layer will be in single piece

- and of equaal shape and size to maintain uniform th1ckness all over area up to edge
level. - : .

- SIZES @F SOFT ARMOUR PANEL (SAP): STANDARD AND LARGE
AREA OF COMPONENTS OF SOFI ARMOUR PANEL '

SRS

Coverage area of the soft armour panel as per the sizes will be as under

5. No. PANEL | S.TANDARD "LARGE
AR S - SIZE . SIZE
o R (Sq. Mir.) (hq Mtr)

1 --'FRONT | .15 X

3| COLLAR (TOTA_L) 0.06 .

4 SHOULDER (TOTAL) | 0.04
5 |GROIN = D . 0.06

TOTAL | _0.55

However, drawmgs of the vaﬂous components of BP _]acket are endoscd as app@ndm»
‘A’ for guidance purpose in respect of its dimensions. :

(1) Negatwe tolemmc& in terms of area measweﬁmm ng ﬁmﬁ p@rmmsnble

- (i) Medsurements will be made with the help of ;smﬂed drawing om gﬂ“apfm
pz&pmr and using pﬁmlmeﬁ:@ﬂ“
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E.  WEIGHT OF THE JACKNT

Total weight of BP [ acket including HAPs, SAPs, trauifia pads and outer carrier
. should not exceed as mentioned below:- '
() Standard size - - 6,31 kg

(i) Large size = - 6.62kg

F.  Size of Hfatd_Armour_Pan@l ~305mm X 254mm _
o __Négfaﬂfive ml;emnice'ﬁn dimensions of AP is not perm’i’s;sﬁb'l%e. o
G.  Shall consist of an outer carrier, removable Soft Annduf?‘}?anegls (SAP) of aramid
- fiber/suitable material and Iard armour panel (HAP) made of High Performance
Polyethylene. : : : L
H. BPJACKET - CONSTRUCTION: = | R
(i) Tt should be in the form of jacket to provide protection against Smm bullst (Threat
~ level TIIA of NIT). 1t should not restrict overall vertical movement of the neck of
the wearer. S TR R
(ii) It should have provision to accommodate two HAP plates in front and back as per
- dimensions specified in tender documents. Shall be lightweight and comfortable
providing optimum mobility and speed. | AR _ .
: (iii)Adjustable at the shoulders, waist and groin wit_h appropriate fasteners (Velcro’s),
An adjustable nylon belt of minimum 10 em width should be provided with-
~ double locking of jacket with velcro, o : '
- {iv)The vendor has to declare the type of materials, number of layers and their aerial
‘density in technical bid of tender and they have to maintain the same in bulk
- supply. R o |
(v) SAP should be encased in polyurethane coated matetiatg, so as to make it water

proof. .~ . .

) VELCROF ASTENERS ' T ‘ :
- All the clothing flaps of the jackets should have high guality velcro fasteners, so
- that it can be worn and taken off easily/quickly, The quality and report of Velero -
- including shears strength and’ peel strength should be as per Bureau of lndian -
. Standards specification IS; 8156-1994. The IS: 8156-1994 may be available in the -
office of Bureau of Indian Standards. Vendors will submit test reports on Velero.

v d

from any NABL accredited labor DMSRD (MoD), Kanpur -

- (vil) - POCKET WITH FLAPS - o S :
. The jacket should be provided with two external pockets.in outer carrier 1o house
two magazines of 5.56mmi LMG in each pocket. Two pockets should also be

~ provided to accommodate one grenade (HE 36} in eachi pocket. The size of cach -

- magazine is 19 cm X 7.6cm X 3.5em and size of HE 36 grenade is 110 mm X 65

(wiii) 'BELT/KAMARBANDH N : :

- An additional belt of nylon/polyester weaving with minimum width of 10 om
should be previded around the waist to properly secureithe P, jackets with the
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~body of the wearer’ a;rouncl waist, so that weight of jacket is dlstrlbu ed on
- waist/shouldets. Kamarbandh should be of same mateml as outer carzier wlth
velero,
(ix) = Two pouches (one each on front and rear of outer cmnm) should be pmmded. o
' accommodate twe 305 mm x 254 mmi Hard Armour Piafteq 50 that Jacket protects_ '
| vital organs of body. o
{x)  Ballistic panels (SAPs & HAPs) shial be removable from ésmer varrier.
(xi) - 'Outer carrier shall be machine wa_shabie T

(xii) TRAUMA PAB FOR TRAUMA ATTENUATION
' (a) Trauma pad must be provided behind the SAPS 50. tha.t it remams to bodv_
_ surface to provide proper cushioning, . _ _
(b) It must cover uniformly up to edge level of the SAPS ,
(¢) Back face Signature (BFS) should not exéeed 25 mm in plastlcm@ Mock at
30+ 2.9 degree centi grade terperature of plasticine.
N (d.) Dyop test wnll be carried out as per NIJ standards.

L -MATERIALS _
© » The outer carrier shall be. mad,e of lngh tehacity, heavy duty, aBPasxon Proof and
. 100% vest integrity fabric PU coated Nylon. '
» - The Fabric weight should not be less than 95 gm/m2.
e The fabric shall be treated for pmt@ctmn a.gainst water, fire (ﬁre retardant) and
ultra violet rays’ exposure. :
e The fabric. must be suitable to wear in the Indlan conwmns of heat rain and
o humldlty
© . # The inner side (body side). shall also be of a snmlm faBPAc a:md. sha.ll be hcat(ed for
 moisture and water repellency. - ‘
~ The cloth of the carrier must be pre- shrunk before Stl.tchmg
BP-Jackets shouid be uv Proof ' :

@ @

. Note : ' o
The methods of testmg rrltema for measuring the propcmps of outer carrier shall :
be as per I8: 11871-1986, IS: 3417-“-1979 (reafﬁrmed 1997y, IS 392-1989 and IS
391 = 1975, :
» Duration of flame after removal of bumer%mammum 5 seconds {Test Method ISl 1871)
~» Duration of flame afterglow- maximuin ‘5seconds (Test method [511871)
T Hydrostatlc Head-Minimum 100 oms of water {Test Method 1§ 39& -1975}
» Water penctration should be zero {Test Method 15392- 1989) -
@ Mean Ultra Violet Penetration Factor- Minimum 100 (Test MethodilS 3417)
C e lm@ortani Vendor should supply 3 meters of each faBPws ﬁsed both at the time of tender
- and from actual productmn for testmg ' :

The tosts spemﬁed w1ll be condu@ted at a govennnent 1113t1tute Pna.vmg requued
- technical expertise. The institute will be selected by Technical Evaluation Committee
in consultation with experts. All tests will be in accordance with the SOP. Any
-cha.nges in the SOP wﬂl be decided by Techmcal Evaluatlon Comm1ttee

). VESTEIL:
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. »  The overall length of the BP jacket shall be such that é}jere is no “ride up” while

sitting,”

® Thf: bvgrlappixlg degree of front and rear panels shall 'Bg: such as to provide for -

- maximum freedom of movement.
K. COLOUR: CAMO. The bidders will submit samples of BP Jackets of any camo
- - colour.; However, before placement of bulk supply ig]@_‘;der, exact camo colour
alongwith modifications required, if any, in outer carrier will be intimated. -

L. LABELLING: The outer carrier and the two soft Ajfmour’panells must be labeled

as per NI standatds giving the following details, .-
- Name of the Manufacturer:
Natne of the Product: '
-~ Date of Manufacturing:
Date of Issue:
Threat level:
. Size: - '
“Serial No: : . _ . -
- NLI Standare; ‘ S SR : R
Strilie fave of Jjacket shouid be clearly marked C

M. SOFT ARMOUR PANEL (SAP) R
- ®  SAP shall be able to withstand WNIJ threat level 1T A In tespect of the caliber & the
weapon selected for trial and other parameters such as weight & velodity of the bullet in
- ammunition selected for trials. o a o o
Shall protect both front and back torsos.
®  Shalf be made of Aramid /suitable material. e S :
s - The weight of the Aramid/suitable Filament, denier and ivpe of weave shall be so
.- balanced as to make the SAP lightweight, soft and pliable. ° o ' . :
*  The nerial density of the panels shall be such as to provide the rated ballistic' and traumna
* protection. - ' - S ' :

SAP shall be allowed, . o
‘The pancl: shall be treated with approved and durable-water repeliant.
©  The SAP shail be removable from outer carrier to-allow for periodic cleaning, - o
® _The SAP shall be placed in tightly sealed; water repellant and PU coated heavy-duty
fabric 50 as to.make it completely waterproof. . L
(8) Hydrostatic Head-Minimuni 100 ems of water {Test Method 15391-1975) R
- (b) Water penetration should be z2ro (Test Method 1S392-1989)

e No tears, rips, worn spots, discolorations, loose or tcrn,étitéhiﬁg and set wrinkles on the

@ -

~aramid. The design given with this specification is for illustrative putpose only, -

Note: Tenderers m_u'st declare mumber of layers and type of material {aerial :d@ﬁsﬁity'_ of

- material) used for fabricating Soft Armonr Panel and Flard Armor Panel as per original

- manufacturer of the material. Raw Material Asmirance Certifieate (RAMC) must he given
 from original manufacturer in respect of material for SAP amd HAP, valid for a period of
six mionths from the closing date of tender. The vender has to doclare the numbers of layers

The aramid fiber layers shall be stitched in a suitable pattern in case SAP is made of __

used for fabricating SAP and HAP of mm@r.sampﬁ_@s and they have to maintain the same fn - ' _

bulk supplies.

N HARD ARMOUR PLATE (HAF) o
B ® Shall be made of high performance polyethylene fiber. .
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o

¢ Sh'ﬂl promda NIJ threat level III protection agamst cartndge 7. 62:(51 mim
aminunition and 7.62x39 mm amimunition (mild stesl” core bulle:t) from a
. distance of 10 meters in conjunction with Soft Atmour Panel. ‘ '
Each plate shouild not weigh more than 1.5 kg, '
Shall be of minimum size 305mm x 254mm to cover the vital parts of the body
Curvature of the HAP shall be suitable to fit the body contour, _
"HAP shall be shielded water repellant and PU coa.ted heavy~duty faBPw 50 a3 t0
- makeit coznpletely water pmof '

o OTHER STIPULATIONS

e @ & @

: JACK_ET STYLE - o POL ICE -
- SERVICEABILITY s 10 YEARS (HAP, SAP (’fg irauma pad) :
GUARANTEE -t The Outer Cartier alohg with trauma padding

shall be guaranteed for a peuod of 2 years
against all manofacturing defects

'TEMPERATURE o -50°C 10 +50°C (Opemtmg temperature)
CHUMIDITY o 95%atd0’C
STORAGE s Mormal Room Tenlp.' i

P. . IMMUNITY LEVEL: - .
: (a) Hafr'd'ArmourP ates: The HAPs are' to be tested in conjunction with SAPs,
Six bulleis NATO ball (9.4g to 9.6gms) fired from ’7’ 62 MM SLR/boEt action
‘rifle from a distance of 10 meters at zero angle of incidence.

- Sis bullets (mild steel coxe), from 7.62 mm of AK. rnﬂe from a dls‘tam;e of 10
Mts, at 710 angle of mcuﬂence on S@parate plates, - : '

(b) Soﬁ: Armour Panels

: _é_ Six sh.ots ﬁred through 9mm Su.b Machme Gun (Such A8 Slen Machm@ MPwi
Carbine, any other variant) from a distance 5 meters. with a muzzle velocity 430
15 m/s and the wenght of the bullet betwecn 7 4. gm to 8.2 gm as spemﬁed in

~ standard.’ _ T
"Ehe \yealmm@s of bm{iets fgred thmugh weapons are gwm a8 foﬁﬂuws
g Armour Test. B ) B_féulleft_ ;Refetence_ Hits =~ per B_PS* Sh@ts
| Type: Bullet weight | Velocity | Atmor part at | Depth | per .
b Coymfs o |90 angle of | Mavimum | Panel
| incidence o SR
WA | ommoEMI | Zdgnto | 430215 | 4422030 | 25mm | 6
' RN o 82gm . R _angle . e
P | deomm |94 | 838215 | 6 Fosmom | 6
INATO - | 96g N B B :
| EMJ o
| 7.62nim 745g o | 715 £15 6 25 mm 6
mild  steel | . 8.05g C R
core '
s BFSeBa@ﬂg.Face.S-igmatum on Plasticine,
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® S@Eected Weapom and lot of &mmumtwﬁ, E’mr Whach mfer@nce velo 1fcy has
- been once sehieved, will remain Itﬁme sanme ‘thmugh@m balhsm tesmag of all .
: tender samples of various firms. : :

o All tests. Wlll be in accordance with frlne SOP. Any changes in the S@P Wzll be®
-decﬂded iy Techmcal Evamatmn {ZOmmmtee ' S

Q. Testing Criteria o

(1) Scientific mspectwns/balhsm irial of these BP Jackets will be conducted as
NIJ standard 0101-04 mcorporatmg revision 'A'&'B' for BP jackets.

(i) Grom Pad will be tested ballxstncally with 9mm SMC, Three evenly spaced fair
hits at zero degree a.ngle 1nc1dences shall be taken a,nd BFS should nof exce@d _
- 25mm. _ :

. R . M_lscsﬁﬂaneo.us

(i) The suppher /manufacturer shall prowde one number of BP jackets of the
order size along with HAP at their cost from the lot o:t every 500 nuimbers but
minimum four pumbers per lot of jackets for the puirpose of the ballistic

test/evaluation of the tendered specifications at the fime of matermhzmg the

- supply These will be selecﬂ:ed pmor to dhspatch at random in the factory
© premises,

;(_ii) While submuttmg the samples for tender the suppher Shall mention the exact -
area of SAP and HAP and give the template of the jackets as per the area, so
tha.t import of raw ma.tenals Uf the BP ]ackets Wﬂﬁ be allowed accordingly.

‘ (111) Fwe tender samples are reqmrcd for technical eva!uatlon from a firm.

(w) Each model/BP and of BP ]ackets shou.ld be submltted agamst A separalte
tender form. : : o '

8. 'Eestmgf&ml};ues

Balhstw tuals as per the QRS will be held at TBPL Chandxgarh ot any olher facﬂzty
as d.eclded by Techmcal Evaluatmn Commﬂttee e _ _
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. STANDARD OPERATING PROCEDURES

1.

P

- General Information;

Before commencement of ballistic trial vendors shalf be briefed about test procedures.

They will be asked to sign certain certificates (Annexure Ai);;_._u_Tcsts will be conducted )

as per laid down procedure. No deviation shall be allowed. -

. The 'decisibn.é_f Technical Evaluation Committ;eeﬁés appbinféd by the MHA will be
final ‘and binding. * The test resulis will be recorded on the same day and firms' .

 signatory shail be required to sign Compliance Test Report {CTR) Annexure-B1 & RBY.
 Nore-testing of tested samples on the firm’s request will be undertaken. o

Test sequence will be decided through draw of lots.
.. Fair and unfaiif shots will be given due weightage. -

. Ballistic tria} will be conducted firsily on wet samples for each weapon (AK-47 Rifie,
- 7.62mm SLR/bolt action rifle and 9 mm Sub Machine Gun (Such as Sten Machine,

- MP-35, Carbin_e, any other variants), followed by dry test. .

- Physical examination of the mndef sample would be car‘ried_ outby a Group of Officers 7
- nominated by the Chairman of Technical Evaluation Committee.” - :

< A vendor or his authorized represeniative would be prese&nﬂ: “during the physical
-examination which would include physical parameter and weight, -comfort  and
. checking of the documents. . S o

A vendor or _-:hi_s -repres'entativer;.musf_ ‘ subjrhit, in writiag, any’ objections or
representation with regards to these trials, to the officer In charge of the team, within

- half an hour of the completion of evaluation of his sample.

B.aﬂistic‘ trials as per the QRS will be held at TBPL, 'Chand_igéiﬁh; or any ‘o_thj_er facility as
- deeided by Technical Evaluation Conirittee. The entire proceedings of the preparation

- of various equipments such as . plasticine "box- ‘or chronometer,. mounting efc;,

10,

standardization, reading of thess instruments and their mousitinig and conduction of the

ballistic trials, will be carried out by the expert of the laboratory,,

The final résiﬂts‘ would be made available to the vendor yof."hijs representative at a -

 designated place and. time, decided by the Chairman_ of the: Technical Evaluation

L

12.

Commitiee.

Any.réprescntation with regards to these trials 'will have to'bé submitted in writing to

the Officer In charge by the vendor or his authorized representative within half an hour _
- of the receipt of these reports. No subsequent representation wiil be entertained. - R

The décis‘iolnﬂ of the Chairman, Technical EValuatiox_l Committee shall be final on the
represeniation of vendor or their authorized representative, o
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B, a Acceﬁtamg crit;e'ria:" |

From each’ group of 5 standard samples submltﬁed by ‘ihe Vendor only mrxe=-piece:
hosen at randmm will be put t}uough test for all the physncal parameter mcluding
worlunanshlp a.nd Iabellmg requirements. If that sample meets the physwal requirements, the
entire group would be deemed to ha.ve passed for physical pa,ra.meters If‘ the sample thosen

at mndom doesn t meet the physwad requu emcnts, the entire group W}ﬂ be rejectcd

C; . Tesﬁ Sequence

The COmphanoe test repor‘t (CTR) form shaﬂl be uqed to rec:ord and document the results of
o the tests Sequcnce of testmg for BP Jacket will be as under _ :
.. Subxmssmn of ail cerhﬁcates prescnhed in tender i mqun'y
' ii.' Measure:ment of we1ght and othet physical dxmenswns _
ik Vlsual 1nspect1on for checkmg ph;ysmaﬂ defommty and other paramcter

i BalhstlcTnal T FE Rt

: &

- _ﬁ-'{Note In case. of nonwcanformnty with ﬂmﬁy of the pammetem of the tests mentioned

' albmre, tﬂw next seq;uence @f test will not be c@nd!ﬁct@d )
D, Vrsual !nspectmn

: 1, W@u kmanship _
Each sample of balllstlc resistance armour (he1 ein after ca.Hedl dx:mour) sha.ﬂ be ﬁree

.-'from wrmkies bhsters cracks crevices fabm tears, crazmg, chlppmg (Pr sharp comers and '
- edges as well as ewdence(s) of 1nfenor workmanshxp Fm'thermore a];l samples shall Ibe

o 1dent1cal in appeamnce size a11d construchon '

R Dz _ Labelmg B _
- Each set of sample of balhsnc Proof armour shall be durably and clearly mmked
/Iabelled ina readlable type and font. T he mmkmg/label shall be deplctmg followmg

- mformauon of de:hblc nature permanently 'Mached t0 u.ther exteuor surface of ihe pancl

| _(a): -,""'Name of the manufa.clurer, XYZ;

_(b) _ Na_mc oflt-he product, “aabb _
() Date of manufacturing dd'mﬁ'yyyy- | _ g
{d) Drate of Issue - (to be iilled by user) R ﬂ
() Protection level I_ R 117811 ) |
(0. _'Size S ~ - standard/ Large -
'-_B%PR&Dnz/s/zoog SRR SRR R R ?




& Identlﬁe.,ﬂtlon Number |  ABCD...... -
(hy - NI Stamdard 0 0101.04 (Re:wsmn A& B)
_ Note lgmke face of J&Ck@t should be clearly marked

E TEST METHODS

- E; "Wo'rkmanship E’mmmaﬁ@m
___a) ~ Armour Carriers

AH arfour sa.mples cartiers and ballistic panel covenngs received fm comphance testmg wﬂl '

be v1sua11y and mdmdually msp@cted for damnage, material ﬂaws or poor Workﬁnanshap as
' deﬁned in spemficatlons Ail ﬂaw(s) will be noted on the CTR form ' |

Ff.‘e) I&alllstxc Panels

PreutestE Before testing, all armoulr samples balhstm panels arid mserts reccwed as -
tender sample wﬂl be 1nd1v1dually inspected for daniage, matemal flaws, or pom‘ :

WOr mlanshlp as dcfined in speclﬁcatmns All identified flaws will be noted on the CTR B

| fom(s) for use m deﬁclency notlﬁcatmm reporting.
F.  Conducsof Test~

i E’reparatnon of Plasticine am&d (ﬂmp} test

Bacl{mg M atenal Cahbratlon

: Cahbratmn of the Plﬁstlcme clay backmg matenal Wlll be accomplnshmﬁ before and aﬂ.cr each |

' sequence of ﬁrmg of six shot thbrahom W1H be accomphshed usmg the equlpmem and

techniques specified below. e

@ Drop weight: Steel Sphere

b). . Drop weight size: 63.5mm +£0.05mm in diameter
c) - Drop wenght mass: 1043 gﬁcﬁ g - :

) Drop height: 2.0 0

e Dmp spacmg M1mmmn of 51 tam fmnn fixtum edge to mdem: ‘edge and a mmunum L

of 152 mrm be‘tween mdent c@ntres o
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_ E&ch cahbratlon drop will comsxswt of a free fall of the steel sphere onto the condltlonedl
. backmg material. A minimum of five drops will be completed WJth the five drop arithmetic
mean depth 0f depresmon to be 20:1: 3tnm at 304:2.9 degree centlgrade

i, Armauren straﬁ)pmg

o a) Shot Location Mallang o ' ' '
Shot’ locatmns will be clea.rly marri{ed dxrecﬂy on the sample(s) as per cruerua

Tigure-2 Shot locations esample only) |

©b) Armouy Saréppmg 3 o |
Armom Sample(s) or pa.nel(s) wﬂl be secured to lhe backmg md‘temal ﬁxture usmg 51
j_ _mm wxde elastlc straps held together usmg Velero- ' '

a,tta(,hments Figure 1Hustrates the detaﬂs type and -

' loc,atlon of the strappmg devices, The placcment of the N

straps will be such that they do not interfere Wlth the

& mﬁx‘ﬂ“{;&mﬂﬁm 1‘17 ;
%uuhl rd Steafiging lr:anceme "

-+ imipact points on the panels.

Usmg a pencﬂl or other appropmate t(ml hg}hﬂy itrace
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= the ouﬂme of *ﬂhe sample on to the backmg material to docmnent the 0r1gmal position of

the sample.

i, Samples preparatmns/m@ummglﬂrmg
Firing sequencc S N

Wet panel wﬂl be fired. upon followed by dry teslmg

: G, ” Flrmg Sequence f@r Lev@l THL A AH‘“M‘!@HH’
Gy, Requirements
(2) One complete BEJ sample, comzsﬂ,mg of fmm and back set o

nﬁo"m* panelsf. Front
- and back panels are. to be used for dry and wet tests respectwely
(b) S.uc fair hit unpacts pet armour pamel for compliance test.

-Gy, Accaptance Criteria for. Penetration and BE'S Complﬂame ;
(@ No perforratmn through the panel, either by the bu]let or by any 1:1 agment of the bullet

) '(b) No measured BFS depressmn depth grca:ter than 25 mm.,

©, Test Range Comfiguratmn : : :
{a) Position the front face Of the backmg maﬁ:erlal 5 m+25 mm from the muzzle of the

test barrel. _ AT
| -(b) Fu:e a sufﬁcmnt number of pre-t@ﬁt rounds (mmlmum of three}v to ensure ‘that t]‘ne test
round Wﬂtl strike the armour with a velomty Wrthm the Sp@ml‘fﬁ@d velocrty ra.nge, _

- (©) Ensure for proper plauemem of the test buM@t

Gy, Sampl@ ]Pmparatmn, M(Dl! nting amﬂ leﬁg
i _Starﬁ: with the wet comdmoned back panel of armour sample. Place the exposed surface of

" the cahbrated backmg materla]l in mitxmate contact with the back face of the armour pane]l o
_ -under test and restnct the movemem of the panei from 1ts ongmal posmon by se(,urmg it .
' W1th two verhcal and three honzontai élastic straps 51 mm wxde wnth Veicro closur@c;

Usmg a pen cil or other appropmate tool, hgihtly hace the outimemof the - sa.mple onﬂ:cs the '

' -,backmg mateual to document the ongmal posnuon of the sample: S o
: ,. ii. The straps shall be p051t1011ed o 1estr1c1t the movement of the panel from its ongmal
-posmon l@c vmg the str1ke face 1mpact area(s) exposed N '
iv. _' Position the; backmg matenal I‘ixmre to. assure pxoper 11npac‘¢ placcmont and angle of .
o incidence (() degw@) of the test round. at location ong, as shown | in ﬁgme 2.

v. Measurement of Back Face angmﬁ;um '
(a) Measure the BFS of first shot.
(b) V.Eeasure the BFS of 2™ or 3™ shot (wmch is havmg hlgher velocity).
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Vi,

(c) The mammum value of Back Face Slgnature (BSF) will be necessanly |
recorded on Compllance Test Report (CTR) fo1m between {(a) and (b) whwh is
havlng hlgher value

Fnr@ S!mt No 1 Fire the first test round against the arm@ur panel at location orie (fig 2).

' Examme the armour panel and the baclkmg material io determme whether the bullet_ j

made a fair hit and whether complete penetranon occurred if no complete- penetmtmn

(P occuxred and the buﬂet madc 3 falr hlt measure and mcord the BFS de]pressmn _
;_Record the BFS on the CTR. '

Vi,

. 'wﬂl be made to attmn a fau hit, This second attempt Wﬂl be made ) impact ﬂﬂe same -
hE gememi area of the panei as the nrst shot but mere than 51 inm from the prew.ous shot-.

If ne. complete penetranon occurmd ancl ﬂhe bullet made an untaxr hxt a second attempt

' and more than 51 mm fmm any edge of Tﬂ‘ﬂe panel _Eﬁ‘ azﬁur hnt is still mot at amme

firmg semwenee wrl! will be tlermmsated N@ mare thann 2. mtaH of eleht ummmts are
© permitted on any aa*mour Danel E

T i,

Rem@unt Armour Sam mple Adjust thﬁ armour panel back m 1ts orlgmal comﬂltnon (i.e.

_ _,smooth and manlpulate the balhstlc maten'ﬂ to return it to 1ts orxgmal conﬁgumuon) and

'rcplace 1t on the backmg maternal in it @rﬂgmal position usmg ‘the traced- ouztlme nthe

backmg mdtcnal as a guide. Do not recondition’ the backmg materl.al dw not nem@m the

_ fest builet Jf 1t is tranmed in the paneﬂ When conductmg the mmammg ﬁrmg se«:menm |

- inspect the armour panel followmg each 11mpact to veufy that the ‘impact wes a fair hit

WIth no compiete penetramon, and smwt}h out the pamel in. m‘)ﬁenamtnom for the n@m

slwt

Twe Shot No. 2 R@posmon the backmg ma_lerla.l ﬁxture Wxth the armour panel in

position so that ’the shot wﬂl impact the panel at locauon two Fzre the teist tound, Do not

- change the posﬂlon of the armour pa.nel on the backmg materla] but adjust the panel and

mountmg straps as- necessary to restom its Qngmal _conqunn.“Da not_reinoye smv_

trapped bulﬂlets from the panel,

Fire Shot No. 3: Reposnmn thc baci(mg mateua.l ﬁxtme w1th the: armour panel in

_posntmn 50 ﬁ;hat the shot will 1mpflclt the panel at log,atwn three Fire the test lound Do

not change the posmon of the a.rmour panel on the backmg matcuaﬁ but adjust the panel

“and 4 mounting siraps as necessa.ry to restore its original conchtmn Mo not remiove any

tn‘apned bmﬂeﬁs fmm [Lhe pamel,

-BPR&D/m/ﬁ/zo!ij N S
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Xi.

-;Fﬂm Shot N@ﬁ 4: Reposmon the backing material ﬁxtureawnh ‘the armour pane]l in

posmon so that ﬂle shot. will Impacl the panel at locatl.on fom‘ Flre the test round. Do not -

) change the posmon of the armour panel on the. backing materlcd but adjust the pa,nei anc -

' mountmg straps as necessary to rec;torc its 0r1gma1 conchtmn Do not remove AMy

Xt

traedbullets

from ‘the ] &meﬂ

'Pnre Sh@t Nw 3t Reposnmn the bachng matena.l fixtute w1th the &H’HOME’ pauel in

posmom so ﬂlat the shot wdl 1mpact the panel at locatlon five Flre the test round. Do not

change the posmon of the armour pa:n@l on the- backmg matcrial bui adjust the. jpane! and

: mountmg straps as necessmy to restore M;s origmai condﬁmn Do mt remove amf

}(ill

tm pped brmﬂletsfrom the panel.

an Slmt No 6 Reposztlon the baglung material ﬁxture Wxé:h the armour pamel in

posmon sc that the defined angle of mmdence between the perpendlcular to the armour -

- and the line of ﬂlght of the test round i 0 degree and the bullet will § 1mpdct the arnour at

L .]ocatlou Six. Flre the test round. R@mmeaﬁndthumuhlAexa_umm ﬁhe armamr Damel |

_ ami bﬂclum_gmaterml for mmnleta mmﬂramms bv bullets ur fragmmtsa

X1V,

P@st Test Drop Calnbratmm Pcrfoml five dmp tests on- the- backmg material in the .

~ geheral areas of ﬁgure 1. Post test ch,op losations shall be at Eeaw 51 mm away from any -

_othcr cirop 1mpact Record all 1 measurements on the CTR and d‘ef@rmme comphamoﬁ with.

S .drop calibraiion, cmtema If the backmg ma.tenal meets post test drop speclﬁcatmns repmr

‘the backmg matarlal and repeat the pre- test drep cahbratmn. If the r@pmred backing o |

| ma.temal fixmle ;passes the pre-test cahbration it may be. reused for the second pane}l '

| V'ﬁrmg sequence subje@t to passing anothel post test dmp rpon cenclusmn of the ﬁrmgs

XV,

_Teslt Front E’&mei Mount the - from panef. of the armour’ sample to a pre~t@st drop

'cahbrated b(ackmg ma.temal f‘ixture and- rep@aut the test sequcnce above usmg the same

- ammumtion Record all resulﬂ,s on the CTR

VI,

_Rewrd Rﬁsuﬂts Record the 1esult5 of all Eesfmg in the CTR (appendlx BZ)

PmBFS Test for Gmm Pa@ﬂ o | . .
Grein pad shall be 1mpacted with thme fa]r hl‘LS evenly spa.ced not less them 51 mm -

: a.pm*t and not less than 51mmn from an edge, at 0 degree obhq_uuty The BFS due 1o the

- first fair. hu shall be measured to determme compliance. Any fajr it ibuﬂlg:t that

' mxnetrates tlma g_om pad, the complete incket shall be r @accwd

e
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Ii, Reqmmmems
(@) Two complete BFJ sample or two each- front and back SAP and four HAP

"(b) Front panel W1th plate and back with platc will be put to dry and wet tests

reSpectlvely

(o) Six fair hit | 1mpacts aga.mst each of fIf‘Oﬂt amd back SAP and H[AP commne '

. I, Aceeptance Criteria for Penetration amﬂ BFS C@mplnam@
: (a) No perforation. erther by the bullet or any fragment of th@ bul;let through the armour

(SAP and HAP combme)

(b) No measured BFS depresswn depth gred,t@r than 25 mm

I3, Test Range Conﬁgura&mm

| (a) Position the front face of the ba.ckmg materlal 10m+25 mm fmm the muzzle of the t@a‘é

]

barrcl ‘ _ _
(b) Fsre a suﬁ“ clent mumber of pref-test roumds (mmlmmn of - three) to ensure that the
ammunition will strike the armour with a Velocnty Wnthm 111@ spemﬁed velocity Lange
(c) Ensure for proper placement of the tesﬂ bullet, ' ESI o

Ly, Sample Pmparatmn, M[@umtmg, amdi ang

For armoux that utilizes a rigid plate or plates such that the arm@ur panel does not makc '

Aull contact wnh thie backmg matena‘% surface, 1he backmg materlal will be built up ing

manner that conforms to the armour panel's shape, This bulJld up wxlﬂ rcqmr@ use of |

L addltlonal clay backing matenai condxuoned m ‘the same mmmer as -the backing

T _matenalﬁxture ' . R

i,

i

'. o iVa

' obhqmty

accordlng o the spacing cmena of & minimum 01" ST mm from any edg@ to mmour and
':51 mim from any prewous 1mpact Start with Wet condltloned back armouy panel and

'plate

Place the exposed, swrface of the condnmned and drop test cahbmted backing matemal

in intifate contact with: the back face of the armour panei plate and secure it wﬂh two

- vemcal a_no‘l three honzontal elastic straps, 51 mm w1de th Vei&m closures

Mark tlhe fzront armour’ panei plate for six 1mpacts cvenly spaced on the panel |

. The straps slha.li be pos1t10ned to leave th@ strlke fase 1mpact areas exposed whlle 1ot

_'permxttmg #he armom to shift on the backing material when 1mpactcd

ang Sequencc Conduct all sm of the fmngs in a@cordanc@ with the sequence

specxﬁed m figme 3 bel low. A}{i shots for Type HI armour samp]ies will be at zero dcgree

[
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i Flont Panel - Testmg Repeat the above tests on dry front balllstnc panel and plate

combme

Vi, Record' T est Rééults: Record the result of all testing in the CTR ;(ﬁppendiX=Bg). _

]FIgure»B (Exampﬂe qmly)

Vi, Mmsuremem of Bazck. Face Sngnamm (BES)-

" (a) Measure the BFS Of alishots.

" (b) The highest value of Back Face Signature (BSF) will be recorded on -

Comphancc Test Report (CTR) form.

J,g Sampﬂe P’repamtmn, Mounﬂmg, and Firing
For armnour that utitizes a rigid pla.te or plates such that thc almom panel does mt make _
ﬁlﬂ contact with the backmg matemal smfalce the backmg ma.t@rial will be built up ina
manzer thaf conforms to the armous pzanel”s shape. Thls buﬂd up wﬂl requnc use of
a.ddmonal (,,lay ba.ckmg matcnal condﬂuomd in the saine, mamuer as the backing

mat@rial ﬁxture

i, Mark cenﬁaﬂly the plate fol an 1mpact accmchng to the spa.cmg CLitena ofa minimum of

51 mm from any edge of : arm.our Stan Wlth wet cond1t10ned and followed by dry

Place the exposed surface of the cgndmi_@»ned and drop test ca.hbrated backing materml
in mtnmate contact W1th the back face of the armour panel piate ::md secure u wnh two _

vertlcal and three horlzontal ela.shc straps 51 mim wide w1th Valcro cﬁosures

1v The stra,ps ohall be posﬂmnsd to leave: the strike face | 1mpau, areas exposed while noﬁf
penmttmg the armour 1o Shlft on the bacl ing material when 1m]pactted
v, Firing Sequence: Conduct a test shot centraﬂy on HAPWith Zerb degree obliqui{y.
Vi From Panel Testing: Repeat the above tests on dry front SAP Emd }}][AP combine.

vu Record Tesit Results ]R.ec:oxd the Iresult of all testmg in the CTR (fxppend1x=lB2)
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K. Fair Hit: _
.. A bullet that impacts the armour sample or panel at an angle of mmdence no greater |
 than iS"' ﬁ"om the,, mtended angle of 11101&?1@11@@ no closer to the edge of the ballistic pame]i than
| 5 1 mm and no c]loaer to a prior hit than 51 mm  at an 1mpact Velocny w1th1n ﬂ:IS m/s of the
_reqmred refelence test velocity. 2 '

A bullet that impacts the sample of pa.nel at an angle of mmdence ne greater then +5°

fmm the mtended angle of incidence, no closer to the edge of the ba.lhstlo panel than 51 mm

and no closel o a pr101 hit than 51 mm wt an impact. VGiOClty less than 15 m/s bellow the
_ reqmred rcferenc:e test velomty ‘which prod;lu.ces a penetrauon or an _;excessnve back face
1 "__sngnature | : S

A buliet tha,t 1mpacts the armour sample or paneﬁ. at an angle of mcndence 1o greaft@r' _

o than £3° from the mtended no closer to the @dge of the balhstxc pam.el tha.n 51 mm: and no . .

. -closer toa prlor hit than 51 min at zn impact velocity more than 15 m/s abovc the r@qulredl

test veloclty Whmh does not p1 oduces a penet; amon or an excesswe ba,ck face signature.
NM@” S@ﬂecte(ﬂ \Weapqm and lot @f azmmumtmm for which refemnm velocity Ems beex
olice esiabhshed, wnll be deemed siandamﬂnsed thmughgwﬂ. &h@ ba!hstw &estﬂng for

. s
_. alﬁ nth@ subsequmt t@sts @f alE t@mdemm -

L. P@S't test: - each ammur samples ballistic components (e.g., front and back pa,nels) B
“will be physxcally mspected 1mmedmtel y- afﬁ:er Eestmg and thelr r@spectwe conﬁgurcmon
'reported for layer weave, stﬁtchmg, matenal gtc. ' '

(a) Label Eﬁgammmtmn

Th@ complete armour sample and ea@h part (camer and- baéhstw panels) willl be S
' 'exammed for - conformance to the- labeJllmg 1eqmremems of spec_;xsﬁ@atnons; Note am/
; dew.atxons from requﬂr@men‘ts will be recorded in the CTR form. ]

(b} Eﬂsne&,twn D@fiuencv N@tnﬁ‘imtmm ?

- The MHA/Competent Authomy will be informed within fwor (2;) workmg dlayfa of
' dzscovexy 0f any shipping damage major product ﬂaws or poor quahty worlqnanship, l'
_label mconsmtency ‘Such- dnscovenes and notice will resu.lt in suspensmn of the comphancé
o 1est uritil apprOVal of MHA/ Competem Authonty 18 recelwd by the testmg Comlm ¢ to
further proceed w1th the tests/ evaluation.
M. Sa_m@lmg - |
| Out of five tender samples one wﬂl be used for physmal dlmensmn measurememt and

| fmm zemammg fom' samples; for every ballistic test one will be select@d Iandomly
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o

"@f,, Vel@mty Measuremem Enqmpmem (Exampﬁe Onﬂy}. "

' water i 15 mimmum 15 centlmetres will pmduce thls condltmn

Q T@st Buratu@n

- BPR&D/12/6/2009. e

N, B‘mllistlc Penetr‘aﬁmm amd Baek iace &gg@tmm T@st QP«BIP‘S)

| 1 All a:rmour samples submltted E:o comphance testmg wﬂl undeﬂ"go a series of baﬂiétic
impact tests -usmg the ammumnon spemfied in spemﬁcauons ‘Depthr of back facc
s1gnature wﬂl be measured’ by using calhpers after. removmg the’ deformahon in the

clay Wlth the help of metal scrappers, A measuremem; of 25 mm of less is a passing
test. | o o S 7 , . |
S AVerage of two fea.ding 'by placing nwa.sunng mstrument p.utting‘ hoﬁ?omaﬂéy
o across the back fa,c@ maltermﬂ Wdl be recorded in CTR '
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Test round veloaﬂes wﬂl be detennmed usmg a veﬂocﬂy meﬂsurement eqmpmem

P W@"& C@ndutmmmg

Body armour undergomg PeBl“ o performance testmg will ‘be tested m a wet condntlon

' Dlppmg armenr panel under test for thirty minutes j x11 a Iarge VesSel where_ vertical column of

T

After wet condltwmng the first shot must be fired w1thm 1611 minute and ontire shots

ﬁred Wlfhlll 30 mmutes Test start and stop times wilj be recorded in the CTR form,
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Backmg Materlal Fmture Prepamtmn . Lo o

N )

: a) Backm Materml I‘lxtures

A mlmmum of three backmg material ﬁxtures ﬁlled Wlﬂh appropmate backing matetiaj is
requned. The inside dlmenslons of the ba.ckmg materlal fixtme sha.ll be 610 mm x 610 mm x

140 mni = 2 mm deep. The tolérance on all dnmensmns wﬂl be + 2 mm .

- b) Surface Pregaratm

. The clay in each_ BMF wﬂl be mampulated to produce a block free of des and wnth a
smooth ﬂat front sutface f01 the accuratc and consmtem measuremem of depressmﬂ depths
The front surface of the backmg matemal shal]i be even with the sufface plane defined by the
fixture edges Addltmnal clay, condltmned atlong Wﬁh Bach BMF, shaﬂ be used o hH vmds

and restore the ﬂront surface as needed.

_ c) BacﬁmngMaternal Condlntmmg;{g

 The clay Of backmg ma.tenal shall be mmna.lly condmoned at 8 tempemtum of 30+2 9
degree cemagmda The actual 0011d1t10n1ng temperature and recovery time between uses will
be determmed by drop t@st results. The faﬂure to meet dmp ﬁ”eat result w111 require
iecondltmnmg of back face ma.teru.al | ' ' |

. d} Bac!ml M&tenallxtureRﬁtatmn

In case back face ma_tcrmi is nmt gwmg prescmbed drop test result then it should be
replaced Wlﬂl newly condmoned matenai Alll dlrop test Lahbranon results wﬂI be recorded in
- the CTR. It} is recommended that a mmlmum of two ﬁxtures be rotited be‘tween the test and - -

conchtlonmg cycﬂes to ensure fulfilment of thesc r@qmrements

L
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 Annexure A

CERTIFICATE

It is to cemfy that I - L L ' , the' authorized -
o representatwe of, M/ls o ' L s have understoodl
 the method -of conduct of 'balhstm triajl of I]lght weight B P. Jackets by the Technical -

Committee headed by o . for ballistic trial of tender sarmples of

light weight bullet proof Jack els submitted by our firm. a.nd 1 am sahsﬁed with the
~ method adopted as per T]z speclﬁca,tmms and procedur@ of the trial, I do not have any
: observatnon or representation on the subject trial, which has becn personally attended by

o m& My repreesema.uon / observatlom for the subject mal is enci osgd herewz.th

Date . and Time -

Place

: (Signamfé of authorized 'Rep)
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