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FOREWORD

This Indian Standard was adopted by the Burcau of lndiaD Standards, aftcr thc draft finalizcd by the Textiles
Protective Clothing Sectional Committee had beeu approved by thc Tcxtite Division Council.
The Indian military and security forces face a number of small arms threats. It is important to set mioimum
perfotmancc rcquirements ofbulist resisknt jackcts and also scrccn thcir supply so that only acceptablc quality
teachcs the urer which e[cntually lcads to rcduction in fatal casualtics to tbe security forces wcaring such bullet
resistatrt jackets.

Multiple test agetrcies in the counlrlu are involved in physical and ballistic testing of the bullet resistart jackcts.
Iiowereq arpresent there is no comrnorp;occdure Lr plaoe io er-.sLire int.r-laborate$ qo,relaiion qf t_e_si asJlts.
Many aromunitions dcfined in intcmational standards aic not rclcvant in tndian contexL The rvcapons and
anrmudlio[s bandled (ald faced) by thc Indian forces need to bc categorized into speliic tkeat levols.
Operating anJ environmeot2l protocols for th€ ballistic matcrials vary over the ladian sub-continent. These can
affect shelflifc as wcll as activc lifo ofbullet rcsistaBt jackcts.

Statistical samplinS plan for testing of bullet rcsistant jackcts ensure that maximum data and populatiort
rcImserlation is qblained using rninimrrm nrmhcr of tcst articlcs. This hclps il rducing the timg and,r6gy19es- Jequir€d to carryout ballistic evaluation for large supply of bultet rcsistantjackcts. - - - -
In 2016, a cnrminrc under thc chairuurship of Di lt{urjit Singh, 'Distinguiabcd Scicutict snd Diroctor of
Terminat BaIistic.s Rf,search faboratory (|RRI,)' was cnnstihrted by 'NiTI Aayog' ro fiDalize pcrformancc and
lr:s1ir4 standards of $ody arrlouL This was a pait of thc roadruap for dcvctopmoi of indig"r.,ir* r*U"f"gr i"
$ody3fincrr udcr 'Makc in lodia' iniiiadvc by thc Covcmmeot olUutia- ffre re..r. conrpnieO ot'iquqseMriiv.s
&6m IBY. Ddcoc€ lrateriats and Stores lescarctr and Ocvaopmcot FstabGbrra.rt @MSnOeli*a qrr"rrcr.

9{ca:lRcscarctr aad Dcvctopmcnt orgrnisotion (HQ DRDO), Bureau of polico Roeoaroh a"d be"otoirnorrt
QII&PI PI."P-E Gencral of Quality Assurance (DGQA), Integratcd He3dqu3rters of Minisry of Defencc
(IHQ of MoD) (Army) and private manuf3cturers. Anorhe. corunittee h€aded b, Dr N. E. pmxd,-.Dre4or, of
DMSRDE coluprisiag of representelives of acadcmia, Minist'y of Home A (raits MIA) and lnfaotry Direct{rdtc
prcvided sr4port ll rlrvclc,prrrg 1,,:r-fi,r nr.rn.^-. cntcna lbr outcr fabric and periphrirle. Th; draft 61j[d;d cm3natcd
&om thc deliberatio[s at the above c4rr Einetx has ]reen thc basis for deveiopment of Iadian Siandard on the
subjecl. .

This Stalldard on thc subjcct udll facilitate following stzkehotders:

a) MaattJbcturer/supplter 
- 

Dcsign and dcvclop bullct rcsistant jackets accordirg to f1e tpquiremests of
thc uscr.

b) User - Selection of bullet resistant jackcs bascd on tbreal pcrceptioo- Evatuatiag efect of operating
conditioru on performance and evaluation of service life, positioning sarnples for tosting erc.

c) Testing agenq) - Evaluation of minimum performance and lot certification for bullet resistant jackets
along widr test methodologics and cquipment to bc used for cvaluation.

hr thc fonnulation of this standard, considcrable gssisl.ance has bceu dcrivcd from the foltowing:
a) BPI{&D QR (2015): QualiraLive requircrnents and t ial dfeclives ofbullet resistanrjackots,
h) BPR&DQR (2015): eualitative requircmcnrs aud rr-ial directivcs ofbullct resistant vest,
c) IHQ of lvfoD {Arrlly) GSQR 1438: Qualirative requirerlents for bullet proofjacket,
d) MIL STD - 810 C: EnYironmenlal cr:gilreerirg considcration-s aid laboratory tcsts,
e) MIL STD - 662F : 1997: \n l3allislic re5r f6y 26n.,
0 :{L 0l0l,06"- Ballistic roxistancc ofbody ar.nror,

8) TBRLAEM/TP-01/12: Standald oleratiuB proccdures for ballistic cvaluatio{ ofbody armour, and
ir) Bhattaclurjee, D., Kurhaq A. ald Bisl,as, I. \rcnna, S and lslan, E, 2016, Thermo-Rircolo8ioal ard

dynau:ic analysis c.fbackiug m:itcrials for nleasulcruc t ofbelrirrri arnrour bllnt lraunra, pcrsonal nlnrour
sys(cnrs svnrposiu i, Antstcrdalli, l_h( NctlrerlaDds.

(()tntiuu<:cl o tltl d atvct')
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JACKETS - PERFORMANCE
REQUIREMENTS

S-

rlrs standitl d, the foilowing

1 SCOPE

1.1 This standard picscribcs thc minimum pcrfomrancc

."ouir"-*o of bullct resistant jackcts for protection

"nli*t 
t*"ll arms and ammunition and provides

;;;;;.* for theil e'aluation Tte scope of the

itanauta is limited to Dh) sical and ballistic ev3hralion

oftullet rcsislant j ackets against io'scrYice small arms

u-i -i ioo (see Table ?) used by thc Indian amred

f*..t, puryoilltu.y, statir Police fotces and other law

enforcement agencle.s.

l-2 Phvsical and ballistic evaluation critcria and

-Luo-*" arc cosfined to the labora(ory and tesr

o*a conO,fona only. Thc data gcnerated arc strictly

vatii for coryarison uDder sare conditions of test'

t 3 This sBndard does not cover the threats from L-nives'

.tr.rfi, n.itt""t insmtmcnts and shards, sptinters aod

6-amtois Aorn fie hand grenade-s fiese ssnecls may

Uc-aeat -al in oU,e. siandards'

1.4 Ttris standird covers txly &e ba-sic dcsigu ofbuUet

resistant jackets aod provides guidelines with respect

ti-td J""f*,ioo. Spcciic requirements i! terms of

nrot*lnn ** of thi body, ac{eptcd weigh( Poalty
if ti," i""t"a, threat perc€ptioq operating conditions'

i". *l **.iy a"pendeniupon the uset/purchaser.It

i; :,;;-1, re"ou-tena"a thit the user works out rhc

rt 
", 

'w!igh,, 
thrca! dosiPts facto6' oaqeuvcrabiliw'

p-i""tro"' pun"rt aod other aspecs bctbre tinalizing

qualiutive requiremeuts'

NOTE - 
Thc lesrs describ€d in lhe standard havc inhcrcot

f"r-ar, O*". adequat' sf'ry nomr_s for persomel ald

p.op.rt, shall b. crnplo)cd sdcily !!{ile cotrducting thc lcsts'

X REFERENCES

'l'Le slaltd3rds ltsterl rrt '\nncr 
A coalain prol'tsiorts

*Ai"ft ,t to"gl', refercncc- in this text' coosritute

",".:i.1.* of-this:rulJa,i At thc timc of publication'

i," .a;,io* indicat'J \\(I( valid All sundards arc

frii..i"J,o t.ti.;"n 'rr'cl perries t'r a,:,eemcnts based

,-',f,;a *unaur,f atr .rr.'oitta,'cd t) investigat' thc

,r"r.itif;at of applying the rYiost recent €ditions of the

.tordr,aa itdi*t"a in Anncx A'

3.1 Acceptance Qualit-v Limit (AQL) - Quality

Ievel thaiis worst tolerable process average when a

cootinuing series of lots is stbmirted for acccptaflcc

sampling.

NOTES

I This conc€pt onl-! applies wheo a samplirg schcme with

ruler ior s'.,iichiag, arC lqr Ci<ccminu'lioq suci as in iS 25u1r

(Iad l)oilS[SO 395i 0"Jt l) io (Par15)' is us'a

2 Although ird;vidu,l lots with qu'lity a5 bad as lhc accq'tarcc

ouolirv )rmit mov bc nccakd with frirlv high Foblbitity' drc

i*ic.otion of uo sc.€Ptalc€ quality limit ilocs not 6uggc5(

lh, llL i5 4 d.sinble qtEliry lcvel. S'mptinS schan's

iould ir lS 2500 (Parr l). sid' rficir nn€s for swit'trins aod

for discontinuaiion of samnling inspcdion' art dcslgacd to

cl}t.urage 5 Pp1i. ,i, lBvc prlx4i rlr'rar'€'coesisxt_rdy

LL rt1,r rteeql' o,h-*i"',rn'tiasri$ dd'$at'6€
insD.ctiotr scv.ritv will be ss'irch'i lo tighbcd ilsPdion

urtl6 \*hich $e critEria for lol sc'tPtalcc-bccorn=_fr6i'

dcmurding Otlcc on tightcdcd i Pcctio& u cas rLtit'x is

;;1;;r-,. rh' pro'css, ir is verv litclv L\"l th€ rul6

,*.;ri*,1*aJr,i"*ti" of lan{'lioB inqlc.r'l(ri P"difl8 erch

irqrvrana* *r_ll be irvo*cn

3.2 Angle ofhnpect - T}Ic anglc bctwcsn thc bullctt
iin. of-nisht und O" pelpendicular to the front surface

ofthe baJking material fixture (saz Fig' l)'

BACKING
MATERIAI
FIXTURE

ARMOUR SA[,1PLE

3 TERIT{INOLOCY

For the Pu.Ioses ol

dcfinilions shall aPPIY'

Flc. 1 ANGLE oF IMt'ACr

33 Arcal Density - 
$Ieight of an objcct per uuitarea

"*rr"...a 
in kglm'. arc-rl dcnsiry is gcnerally uscd to-

a.loi" ,r,r" *"Gt t .f pimcls t't nonnalize rhc effcct of

thickness.

3-4 Arqsrr - Co$plcle article providing rcquired

Luiti.ti. n.ototion ro specific coverage areas of the

UoJr. A.rort .onrp, isc' ' f partcls lrlich alc indivitju:i

ballistic componenLs

I
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3.5 Back Face Signature (llFS) fhr' rrartnitnr

indcl'rtation irl thc backing tnalc|iiLl rrLrsc'l b) I tr"-rtr

neriurdtinI imnaet r'rrr 'ht rrr"rur' fi'i' ' 'i ' I ' '

es b.hin,l anriour blunt tr'ruml {BAuf) BFs ':' !h?

ncmcndiculaJ distattcc hc rvcclt l\\'" l'rJI: i' l"ri' "l
lut',i.tt ,r" p*utl"t to thc liont sur'rcr ol rhc barkinf

matcrial frxhlle. One pliuc cotltairls t]lc l'ciercrlce

ooint o, tt" r-rrigillel b:Lcking material' Th: otheI

ilaue cootains rhe poinr that lcprcsent5 Lni dcipcsl

rndentatioo in the backing malerial (scc FiE' 2l'

3.6 Backing l\{aterial -- A homogeneous block of

.rolr*"rialrn-in"td "lay 
placcd in contact with thc back

[iii. 
"Ag. 

r*o* panil during ballisric restir'g anJ i"

used to m€asure BFS/depth of indentation'

3.? Ballistic Limit-For a given projectile' tlc vclocity

at rvhicb the bulla is d.pected to ptrfoia": 
"lii 

3:-':r't

fia"ci 50 perce* of tlic tirne. It is also deuoted ar %0.

3.8 BsUrsdc MatcriavParcl - The protecrire

;;;;;; ;, bullet r€sistant jackel samPle'

- *"Ltlog"fb"fli;c-rcsistalt oat€'ials' The BateriaV

oanei -;y be covcred wi& a protectivey'watcrproof

irtni". 
",[i"U 

is coosider€d an integral lart of t]re

Ufigc t""*r"tOg"..t. Thc ballisric tq-t|e"|
it-il*rnv i."rtt ii"ia" a carritr fabric' Thc ballistic

,ut iuyp-"i -.V *Dsist of componetrts specifically

GigaJt" p-t .t 
"p.rmc 

body rcgions for cxaurple

torso, baclq groir! flcclg crc.

3-9 Bultct Rrsis{.Ft Jac{<et (BR'I) - 
A $'earatrl€

piot""tiv" 
"yste- 

wti.l consist of hallistic matedal/

oancl anrl trauma mitigation pack ('see 3'8 and 3'2tl)

protcoting parts of the body accordiog to tlrc thrclt

lcr,el

3.10 Bullct Rcsistant Vcst (BR\') - A wearable

nrr)teciive sYstem which consiss of soft arnrout' pa0ul

iSApt and is usually constructed ofpliablc fabric bascd

rnarcrials. Bullet rcsistart vcsts are desiSned to provtdc

lrrot""tion against low velocity hzmdgun rounds only

ir"st 
"an 

,lri h.,,..d as covertlconcealed armour anrl

can cover the cntire torso.

3.11 Conditioning Protocols - Special test plotocols

desisned lo subiect ballislic materials under tesl to

"nriionmental 
and seri'ice coDditioDs with the aint to

nrovide an indication of the ballistic material's abilit)

io rcain ballistic pcrformance aftcr bcing cxposcd ro

se.,ere esvircnmeotal, ic.-tansit cr rvcar conditices

over a peliod oftlmE.

3.12 pcpth of Intlgnfatiir!,- 1!91n44qr!m depdt

of the ciater formed in the bacltiog tlaterial after atr

imoact (dJoD tlst or firing) ftom tbe refereDce surface

ofiire backing material fixture (see Fig. 2)

3.13 Fair Hit -'Ihc 
impact of abullcton ar annour

p*.t th'at i*".t" thc sliiri l{Ldng irtrglc 6f impacr of
tullet and vcl6city rcquircments sp€cified ltr 9'2'4'

3.14 Flexibte Armour PaneVSoft Armour Panel -
Panel constructed of tcxtilc based rraterials (fabrics'

lamiaates, etc) io such r*ray that the conrpldc armour

oal bc bont/flexcd at *ilt. Thesc armourE, standalone

BULLEI LINE
OF fLIGHT

AULLET LINE
OF FLIGHT

REFERENCE
POINT

SAI\,PLE

BEFORE I[IPACT

AFTER IMPACT

REFERENCE
POINT

REFERENCE
POINT REFERENCE

POINT

BFS { l

MAxll\r1Uf\1

INDENTATION

MAXIMUf\I
INDENTATION

' BFS = d OR oEPTH OF INDENTATIoN

FIc. 2 N4r:AsuNrMEltl o! BAc( I'AcE SlcNAluBE

BACKING
MATERIAL

AACKING
t\,IATERlAL

I
i
I

I

I

I

I

I

I

I

I

I

I



3.17 In{oniuncfion \Yith (IC\\i) Configuration - 
 
-'3.f.hc 

overlapping dcgrec of frort and rear panels

fennrnoiogy useo tot l,a,u armottr panei c-oruigurarton sL;ll b; "uih a" l- p;-ii''l; fo; ;a;iii"l;r' flcc'iun' ui
{tat"is dcsigled to withs'.and threats when wom along moveNenL

rvith a ffexible amrour paneUSAP as opposed to 4.4 Boll"t resistaot jackets shall be adjustable at the

. -!ta+d4one.: -shou'lders;waist, aigroin with hook ani loop fastener

3.18 Lot Size - Number of items in a lot. al specifcd in 5.f .2.

3,19I[odel - Designation givcn by thc nanufachuor 4,S-Bullet resistant jacket shall be provided wi*r

- to uoiqucly identigl specGc confguratioa of buue! . 499I9!+F-flpq, belt&amarbandh an4pouchg! as pq.

resistantjacket. tbi: requiiements specified ir 5.13, 5.1.4 aEd 5-I5,
rcspcotivcly.

3.20 Operatillg Corditions - Enviroumental

,, ;i conditions whici thc bullet resistant iackct is likely 4'6 size DcsiSnations

,. / to b6 6ubj6oted during its service lifc dependirg upon The size of each bullot resisiant jacket <h.U be
their location and usage' desigrntcd by ctrcst or bost girth as control dnn€osooE

3Jt Perforation-Back Face Sisnature (P-BFS) in crn- The currendy applicable chcst girth rargas for'

Iest - Bauisric test proccdure ruf'er" tt " "irri-; 
differen( sizc designations shall be as given in Table l.

pclfdfriance requireruiur of bullet resistant iacker is Ifruquircd by thc uscr, any othar 5izc ofbullct rcsistnflt

"r,,!r:alr"l 
in tcrlrx,flrcrfirratirrr as w,:ll a:1i',,'1 L.* jachets may also be supplied

signaure' Table I chest Girth Ranges ofBody Measurenrents

3.?2 Sample*One complete bullet resistant jacket. ( etause4,6\

provi.lc prolcctioll ngJIrsl l)iinrarilY harlr] gul| thrcats

only.

3.I5 Groin Protc{:tor (GP) -- CorDpoircul oi'(hc body
amour Ihat plotecls tlre groin area. lt is generally rnade

offlexible armour pancl,/SAfl bui in some cases haid
armour pa[eltlAP as \lell.

3.16 Ilard Arnrour Panel (HAP)/Rigid Armour
Pancl - Panel constructed of rigid plate (texrile or
ceramic reinforced cornposit., stecl, ctc) which provides
protection agaiDst high vclociry/riflc tbreats- Thcse may
be used as in-conjunction rvith (lCW) flexiblc armour
paneVSAP or as staudalone configuration (see 3.17
aod3J5).

3.?-l Sampltllg Plan - Comt lnador of sample sizqs)
lo be used and associatcd lot acceptance crileria.

3.24 Sample Sizc'- Number of items iu thc saraple.

3.25 Standalone C<,ufiguration - Terminology userJ

for hard a::mour panel corrfiguration dlat is designed to
rvithstand threats v'ithout the flexible armour paneUSAP-

3-26 Strikc Facc - The surface of tie sample/armour
panel, desig:rated by the user/rnauufacturer as the
ore facing dre irrcomin.e, ballistic theat. The surface
opposite to the strike facc is the s,ear face.

3.21 Thermo-mechanical Conditioning
Acccleraled agcing protoc{l il rvhich thc arrnotu is
subjected to tclupcrature. humidiry aud mechalical
loadirg sietrkaneous ly or selpeatialiy-

3.28 Tlauma l{itigitior Picks Pan oftltc armour/
paucl u4iich is uscd i,r rninjinizc thc blunt baurla.

IS l7{i5l :2018

fr'aurna paclis arc gcncrally nradc ofnonlr,ovcrr firbrrcs.
foams, polyrncr shcc[s. Thcv lnav or rnav not l)c

3.29 Upper Prediction Limit Likely nraximum
back face signature that can occuf over a [umberofhits.

4 NIANUFACTUItE

4.1. Bullet resistantjackets (lvithout HAP) shall be io the
form ofjacket and shall not restrict ovcrall movcmcnt
of the neck ofwearcr

4.2 The overall length of thc bullet resistanr jackets

shall be such that (here is no 'ride up'while sitting.

SI SizcDc.knrtiors SJmb.t Ch{st Ginh

(1) (2) (4)(3)

D

ii)

iiD

n)
v)

Ert-a Snull

Snlall

Mcdiurr

LatB.

Ext3 Largc

72-80

Abovc 80 38

Abov.88 - 96

Abovc 96 - lo4

Abovcl04-ll2

:S

I{
L

XL

NOTE- Chesr giih shaii be rneasurcd ar a dislanccof25 mEr

lo*'er &om thc armFit ofthe \le-r'.r.

4.7 Restrictiotr of Movcmcnt

The bullet resistant jackets shali be designed
ergonomically to minimize restrictions of movetn nt.
Details for checking basic ergolomic fcatures of b{llet
resistmi .iackets by couductil-e lieid tests by peNonnel
zrie giten iu Annex IJ 1-or guiciance only.
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5 i{EQUIREN{LN'I 5

Componcnts

Nor-ballistic rnatcriais shall comprisc of thc outcr
carrier fabric, hook and loop fastcncrs, bclt/katnarbandh,
tnuma pad, water repellent covers for SAP and HAP,

rvebbings and buckles etc.

5.1.1 Outer Carrier Fdbf ic

The outer carrier fabric shall be rvoven fabric and

ioto[i/ffi narnaj,-liJ as per the requirement of purclraser-

It shall meet the requirements given in Table 2.

5.1.2 Hook and Loolt ):astener

All the clothilg flaps of the jackes shall be provided
$ith hook and loop fa^srenert so ilBt it can be wom and
taken oE eaiily and quickly. The hook and loop tape

fasten€r may be supplicd in any colour as desired by
the purcharor Tho ohadc of tho hook and loop fasteucr
shaLl bc uuilonrr tlutugluut or [-ruL[ ll-rult uutl luop
fultcircr, Thc hook rnd loop fartcncr ehrll confrrm to

lilc requirc,ncnls spciificd in Tablc 3. l-lo*.cvcr, the

rvidth ofhook and loop lastcrler at di0'elcu! locations
eu r,!. -,! 95,!!,,,r'.,

betweeo buyer and seller

5.1.3 Pockel veith Flaps

Thejackct shall bc provided with minimum nvo cxtcmal
pockes in outer canier fabric to house two rnagazines
cfself-carried assault rifle in each pocket. Two pockets

shall also be provided to accommodate one grenade in
each pocket. IfrequAed by the buyer, number and size
of the pockets (suitable for any otier ammunition) may
also bc provided other than as specified abovc.

NOTE 
-Gcncrally 

thc siz, of 5.56IMG maSazinc is l9 cm r
7.6 cm x 3.5 cm and siz. ofqE 36 genadc is ! l0 mm t 65 mfl.

5.1.4 Be /Kanarbandh

An a<iditional bcit oinvlon matedal having minimum
width of 10 cm shall be provided around the waist to
properly secure the bullet resistantjacket with lhe body
nfihn ra.arlrr arotrrxl rvaixl tri tlrt wciglr( ofjrulul ix

dishibukd oB wal6/6houldcr$. ftc $clvta$rbaodh

Tabl€ 2 Requiretneirt of0utcr Carrier Fabric

(Clause 5.1-l )

Sl No. Rry!(T
(3)

Mcthod of Test, Rcf lo

(l) {r) (1)

0

i")

9

M.#, €/111:, far
Tctdk siE €dq N, gri:

a) vr'arp wi€c

b) W.6 wisc

Tclr s6.Ilg6, N, i{ia;
!) rrrry *isc
h) 'Wcft wi&

Flrfic tEsinarcc tEst

a) Dur:tion of damc (Aftcr flame
tiEc), s, Md!

h) Duratiofl ofali€rglorl, s,.l/ar

Rlsis&nc. ro \Yater pelctratioa al
hydroslsric prEsslre h€ad of 30 cm Natc'
colurnn hcight for 30 minutas

Colour GrElt5s ra1i.g to lighl (Charlgc irt
colour on blue $,ool), Mi,

1150

900

I40

5

Ttcrc shal be no watd pca.tiation

N 70r 6 (fan i), Mlrhod A2, Irouser
shrpcd tc.4 piccc, Siuglc k r Ecthod

IS 7016(Par( l)
lS 7016 (fan 2)

IS ll87l, Mcrhod A

IS 7016 (Pan 7)

IS 2454

I60

iii)

5

!i)

Thble 3 Requirement5 ofllook and l-oop Fasteners

( Clause 5 .1 .2. \

an Nc-

o) <11

R€{uirc$ent (s)

(;)
Itl€tlrcd cf Tc6l, Rcf to

(4)

i)

ii)
ii,

Sh..r srrc,tgdr, l,(I]gt u.[<c, g/cfi'?, Ir''1r

PG.l sttosdr. glcn! tlia
Enduranc. (cst .f 5 000 clcl.s o, clostrrs or)d oi,.ning

900

200

th€ lihc{r str.flgth, IenArhwise
s}all not bc lcss than 67-s e/on:

rs8r56

IS 8156

IS 6156
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shall bc providcd wilh doublc locking oi'tnckct with
hook and loop fastcm:r.

Trvo pouches (onc eaclr or fr'ori artd !ear a)l'oulai
caricr) shall be provided to accommodatc two HAPs
as pcr sizcs spccificd by thc user. For 360" protection
jacket, additional pouches shall be provided to
accomruodatc the side plates. groin and thloat HAPs as

per sizes specified by the user.

5.1.6 Water Repellent Covers

SAP and IIAPs shall bc encascd irl water repellont
cover. Water r€pellent cover shall meet the

'.r,ater resistance requirernent as specifed in Table 2,
sl No. (v).

5-1.8 Qtdck Releose Mechanbnt (Oplional)

If rcquitvd by lhu uscr, ttr€ bull€t r€sistant jacket may
have quick rsleasc mcchanism u'liich shall allow
release of the jacket in single action by using onc hand
(left or right) from the torso within 5 s. The released

. jackets shall stay io orre piece so as to reassemble for,
ready to r*'ear'&'r'thin 30 s at night condition by tr-ained
uscrs-

i Nore -- Thc user oryari"rrio.s optilg for quick rclc-ase

6ck nD6iorzvopcrational r.4uir6n€fl1i. I'h6 additio.al
Edsrrof$ict rd.3sc mccr'aniiB $aU Do. bc i.El,rd.d i! th.
l,cigtt ofbllct nrirtnntlc&6{ (,.t sls}

5.1.9 Dyumic Weight Distriburio $'ste (optional)

NOlli The uss.rganizations optrirB lor dlnnmic wcighr
(i(rnbution syrtem rnay.lccidD lh. var,ous olh.. pr,atr,rrcrs

considrring rhcir f(mciioEauopEralioosl rc{utcmcots. Th.

sh3ll trot b€ ilrchidcd in thc w.ighl of huu.l rcsisrant j?.ckcr

(rcc S.2.5).

5.1.7pr!ter enEar shall be machile rvishable. !.2.1 Gen io[l

5.1.10 ]ligh Buoyancy Bullet Resistant Jacket
(Optional)

If rcquted by the uscl high buoyancy bullet resistsrlt
jacket may be provided.

NOTE - lte user organizatioD5 opting for hiEh buoyancy

systern may decid. lzjious othcr pal?m€tcrs considering tleir
furctjonal/opcrational rcquircmcnB. Thc addilional Ncighl of
hiEh buoyancy materials shall oot bc includcd in thc weighl oI
bullet rcsistant j4ck.t (s€€ 52-5).

5.2 Physical Requircme[ts of Ballistic Componcnts

The major ataibutes ofphysical evaluation of ballistic
componeots arc dinrinsions, weight/areal dcnrily,
number of layers, skike/protection area, surface arca,
labclling etc. Thc componcnts may comprisc of
multiple layus of diflerent materials. Horvcvcr, each

-l4yer shall be of samc material ag4 of equal shape atrd
sizc trr uraiitait uuiforut ltriokacss all ovsr area up to
€dge of componeDt.

5.2.2 Protection Area of SAP

Thc minimum covcragc arca of various compoqetrG
of SAP shall bc as giv<a in Tabls 4- TLe area shall
bc measured m b6rc ballistic SAP aftcr rtntoving
the cover, tsauma mitigatiofl pack stc with the help of
scalcd drawing on graph paper aud/or planimctcr

If rcquircd by tltc uscr', tlrc bullcl rcsisLart iac[.c[ rrray

have rlynamit weight disaib'rt-ion syste m . i he weight 5'z: Prclection lr'a of IIAP
distnaution mechanism shall be based oa- cxternal, The minimum coverage area of various components
flex.iblc spire ard hip 

.b:k .e"i shall allow the user to ;;;ril";;; * gi"v"n io Table 5. Corresponding
change thc ratio ofweight load &om hips to should.ers design of front ard side hard armour plates arc given
while on the move and widlout rernoving dle bullet ir, n-ig. : fo. inforrqation only. Arca of IlAp shall be
rcsislant jacket.

Table 4 Minilnum Coverage Areas of Components of Soft Armour Panel

{ Clause 5 .2.2 alrd 5 .2.5 )

Sl No- s"izr

0) (2)

Total Pr?tection -4rea for SAP
(in{ludlng Torso, h-c.k Sh0uldcrs

and G.oi[)

Toi^l }rotc.tioh Arca fot
Shouldcr Only

Totrl Pmtetioh
Arca for Groin Orli Arc: fd Ne.k lrd

ColUr onl)'

(1) (5) (6)(3)

i)

i,
iii)

i")

\)

xs 0.45 0.035 0.0s

s 0.50 0 035 0 05

N,t 0.55 0-035 0.05

L ' O.(4 0-04 0.06

xL {l 6i a.til 0 06

NOTE Itr.qrir.d.(hcui.r ,r,ilci1tr.gcur.rr!r.!rro,tJreitsJ.rJropcrJrionJlr(.LUirrn, nts(r.r l.{.)

005

0.0i

0.05

0.06

006
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mcasured using 3-L) sclnning method Bflrc H,A-P

(such thal ballistic lnatcrial i$ cxposcrl) sirall bc uscd
li)r rnoasu nc area ultcr tcor.rtint llle !.,.,ir. ir,!urLil
mitigation pack, etc.

5.2,4 Areal Densitiq oJ Eullet Ra,ristau Paneis

Maximum areal dcnsity of bullet rcsistant panels with
rcspect to threat levels shall be as given in Table 6.

Annex C gives maximurn possible lveights of hullel
rcsistantjackets for differcnt sizcs and thrcat lcvcls.

5.2.5 fibight ol Bullet R4;\is!once .lqcket

Wtighr ol d'fferer)l sizes of thc jacket shal) 'oe

carcut.:tcti baseri c,u rirc pLtrrection ar ci:s ui iAi' a,r.i
HAP speciiied in Tables 4 and 5 and areal density of
iire panel specilied ir Table 6 a[d total weight ofouter
tabric and othcr peripherals. Anncx C givcs maxirnum
possible rvcights ofbullet resistant jackcls for differclt
sizes and tlueat levels.

Table 5 illinimum Coverage Areas of Components of Hard Armour Panel (m'1)

( Clauses 5.2.3 znd 5.2.5 )

75

240

305

Af
/-\l50.06

/1255.05

22

R400 It400

SECTION A - A SECTION A. A

' A{ dirnerisions in millifiEtres

Irc i [JEsrcN ExAN.ir,r-r] i,i: IrRt)rfl AND SIDE P1...\rt (MFrrtlM SIZE)

50

tt

sxs
0.070 0 0.073 5 0.0-112 0.081 0Fronttsack 0.066 7

0.0t5 9 4.0371 0.019 60.0i2 6

(1031 0 0.037 0 0.037 0 0.037 0Croin (OptioDal)

0.035 ? 0.027 0 0.028 4 0.019 EThroot (OptioDal) 0.024 5

0,260 o2'1tTotal (considcring front and ba€k, tsxo

sidci;dtpalandBorn)'' l,$
0. r54 t).L61

0, 08

0.131 0.140

0.283

0.147To.d{.oBid.riug only ftont and boolr)

NU1'ES

I Tkoar$ridh 6hatl hc lSo rEr& Mnr.

2 {ida &qgtt ,hau b6 2t$ !r,ro, Mi',.
3 ffr+irird,6c!scl.:aif du,rta {E prot criro,r.as 2s p€r qt.rdioa.l (Jc€ l.a).

1

1
a

Af

i\t --_-J-- XL

0.0342-Side{oplion2l)- -

0.037 0

I
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Table 6 Marimrrm.{rr.xl Densily ofDilferent Solutions ((g/nrr)

\ Clau:e 5.2-4 )

SI No.

(l) (:)

\rcil D('r1i(l'(?5 ,xm BFS) Ar.!l Dcnsit] (14 mrn RI:S)

SAP

(3)

IIAP

(4) (J)

SAP

(5)

}IAP

(1) (li)

i)ls--:.8
ii) 2 5 15 21 3.8 15 :0

ii, , 5 16 22 3.8 15 20

iv) 4 s 23 29 3.8 22 27

v) 5 s 2'7 33 3.8 25 30

,i) 6 5 40 46 3.8 38 44

NOTES

I llc abovc dat is brsed on currat rechnology. lvith arch rcrisiol ofthc standtrd, thcsc lzlucs ar.y chaDgc witb iriprovcmdrt il
les.

2 ,Arcal dctrsity shall bc calculalcd as \l cighr of th. pincl (in kg) diyidcd by thc prot cliou area ( iD m:).

52.6 X- Rqy of HAP

Ballistic layer oft{AP shalt be provided evetrly up to the
cdgcs and sanc shall bc cruurcd by X ray cxaniuation
Of IIAP,

5.2.7 Geteral Requirementsfor SAP aid HAP

Thc zupplier shall declare the R?€ of materials,
number.of layers, and their areal dcnsity in technical

- bid of teader and 6hall bave to mainrain th€ sanrc ih
trulk supply- Thc informalion sirali bc kcpt irr scalcd
nprrtil&rr znd slull only llc r4ntell in r':rse nffailrrrc of

. lot-6r1lns bulk t€sting for comparison.

5,3 Ixbelling of Ballistic Components

All baliisiic compotreqts of the bullet resistant jackct

shall be properly labelled lhe label shall be on tie
weiJ side of the component. The labelling shall be

in bold legibtc le((err and shall cr.rrrtaiu tht 0rll-'wit4
infomatior:

a) Type of the material such as sofuhard annour
parel;

b) Manufactuer name{ogo./ide[ti i calion mark;

c) ifuear levet;

d) Name ofproducVntodel numbe r.

e) Size;

f) Panel lD;
g) LoL/batch numbcr';

h) Dato of mallufacturiig in DDrMM:YYYY folnlat;
and

j) Date of expiry io DD:MM:Y\a'}' lblmat.

The strike facc shall bc clearly rnarkcd in large
lcgible lette.s on thc shikc sidc. ln corijunction paocls
shall have clear instruclior15 .n ritt l,!Ircl 1h3l these

sllall not be sepatltely r.tsed ,rnd ihlll onlv L,c used

along rvitlt cort'csponcling -SAP V/::sllrrl ,ljil s1\)rilgc

instructions shall also be prol'ided in a flap within the
compollcnt.

5.4 Surpling Plarr ord AQL for Outcr Curricr,
Acatssoria:s ard ?hysical.Requirements ofBauistic
Compouent

Special incpectioa level S-l and AQL of 4 percent as

giver in IS 2500 Cafi l) shall be used for nunufacture,
(see 4), outer carier fabric, accessories and physical
requiroocrds of ballisti,c conp@t drring lot testitrg.
Ary of tbc ifrms whicb do no( l:lect tlrc requtsmsrG
o!'cdficJ ix 't. S.t, 5,? rrrrd S.3 shull bc ruuvitlr.:r(d u!
defe.ctive. The lot.shall bc dpclared es confgrming
to the requirements of tlis standar4 if the number of
nonconformity does not exceed the acceptaJrce number
for special inspcaiou level S-l a.nd AQL of4 perccnt.

6 PERFORMANCE REQUIREMENTS

6.1 Threat Levels

6.1.1 Major threats faped ,by the Indian armed
forces, paramilitary, state police forces and other law
enforcement agencies shall be classificd into 6 threat
levels giveu in Table 7.

6.I.2 Laruchi[g systems shall preferably be (est

barrels, horvever rveapons may also be uscd to achiele
reference velocities.

6.13 Threat levei 2 onwards maybe ICW or standalorie
configuration. In casc of former, the llcxiblc armour
panels shall be compliant to threat levcl I in all cases.

Iu case of standalone configrration sanrples, thcy shall

be compliant to rhe required threats. Tlrreat lcvcls 4

onwards shall also be compliat( to tkeal lcvel .3.

6-1-4 Sen'ice ammunition supplicd by ordnalce
factories shall preferably be used for testirrg. In case

of im|orted amnrunition, the hcad stilllrp shall be
lneutioncd in thc data sheet/test rcpon l:slir)1r itgc c\



\..,

IS 17051 :20lti

may use lc-lgadcd rir)rnruoilion 1(] ntect thc \'elocit\'
rcquiremcnts- llowcver colnplctc dctails oI thc

^anellants. r.;,tr'i,lp, r:ast:i storuirc. ald t)iot)ellarlt
charge \'ersus nrass tletails shall be made availablc to
other tcst laboratori.s to snsurc repstabiiir)' of tesl

rcsults. All relcvant derails shall be clcarly mcnrioncd
iu thc test repo.t.

6-2 Behind Armour ulunt Trauma

6-2.1 Behind amonr blurt trauma (BABT) is mcasurcd

iu terms of back facc signature (BFS) o! backiDg

material. Mardmum pcrmissible BFS limits shall be

25 ruu ur .1-1 ruu.

6.2.2 Ttre user may sclect maximum permissible BFS

based on their rcquircrncllt (see Annex D)-

613 (;ondilioniog and calibratioE+roce<iures of
backiDg material for bodr BFS measurements shall be

dre same.

6-?.4 Limiting valuc of BFS {25 mm or 44 mm)
shall reouin &e samc irrespeilivc of the panel being
srbjcaed to any lbrm ol cordrhoflrng.

53 Pcrferinence Requiremen(s of BFS

63.1 'Ite pancl shall bc considcrcd to luve passcd BFS
requiralents, if:

a) .l! BFIS a,a]!es .are less {han or oqual 1s maximutr
pcrdsr*nn fimn (fS rrrm a 44 rrn).
OR

b) q 5[trlc BFS valuc cxceeds t}le ma:iimum

aermissiblc valuc provided that the upper

rrrcdiction iinlit (tlPl ) of all thc valucs of that
palticulu sample, opcrating conditioD ard tLrcal
is icss thal or cqual t. ilrc ruirxiiirurn prrlljsbiLrld
lirnir 125 nrm or 14 mm).

6.3.2 f'or teuder sanrples, only condition given in 6.3.1
(a) shall be applicablc (see 7 for t)?cs of samples).
For lot toiting both the oonditionE givon in 6.3,1 (a)
and 6-3-l (b) shatl be considered in which case 6.3.1 (b)
is a ma1or defect.

6.3.3 UPL shalt b€ calculated as per the details giveu
in 6.4.

6.4 Upper Prediction Limit (t PL) (X,,)

6.4.1 Upper prediction limit ofBFS is applicable only
in case oflot testing. All measured BFS shall be either
lcss tha,ir orrqual io rhe-naximuni-pcrriissibleJinii'e
or the probabiliry ofa single BFS exceeding ma"dmum
pemlissible limit shall be l€ss dran 10 p€rcent with 95
percent confderc€ level in one slded tolerance level
(spe Anrcr E). Thc formula in such case is given by:

Jf + ax :x,,(25 mn/44 mm)

Wherc, -( is the uppet prediction limi! ,)F is the average
of all track face signaircs, o is thc standard deviation
alrd -l( is a constart depending upon thc number ofshos.

6.4.2 WL stratl be cansidcred tbr all tIC tsIS values
obtaiaed in triinga.t O" asgrc ih dBr l,ot sarnple lgrtn{
:rirglc tlrrxt lcvul

NOTE 
-,1flgrrkr 

shot stEll not hc lonsidcrEd for calorlation
ofUPL. For cxepl,e, shot 6rcd 3t anglc of30" and 45'at SAP
shall not bc colsidcrtd for calculatio! gfUPL,

Tatrl€ 7 Threat Irvels
( Clause 6-1-l ')

'1 62 x 39 r,ir
7.61r 5l n)'t

i.56 r 45 olD

7.6: , 54R 10.i I0.5 Sl0 r li 1010 5iPI
ADy olhcr rcquirffrc'l by (hc uscr Complclc .ldails oI amElrDiti6! shall b: srorcd for futurc upgradation of &c

NOTE - Routirc iri linic claluztion rray tisc scrvic. ammurrtion *tr.r€ bulld wcight is sol cor6idc,cd. Bullct q'ciAlit slull ix
Gonsid...d for r.loadcd a munidorls.

FMr: FuU MdalJa.k I I'hr tiadcor€
MSC: t"{ild Stccl C-orc SI: Slcel lDsert

HSC: llard Srcclcore API: Armour Picrcnrg Ia ccodia.y

I6p3rt l'de.itJ Dist o.. of
Iopad

R.marksIhttat lr{el a.rs.{ !*'eeht
(r.v N6te)

s

BulL{ T}r,€

(5) ((;) (7J (s)

$

(t) {2) (3) (4)

5a0.5i) I 9'19mm '7.4 - 4.2 t N{J,Pb 1i0: 15 flexibleFor aU

_E !!el!
r0 +0.5i') 7.45 - 3n5 lJT4J]MSC 710 + t5

9.4 - 9.6 s,10 + 15 I0 + 0-5 In additioq slull
be cornpliancc vith
threat levcl 2

890 r 15iv)

IrI\'lJ,) b

FAq'Sl*P!_
t{sc 100 * r5

10,. 0 5

r010 59
:5 +0

7.45 - 3_0_s

ln addition, shali
b. conplianc€ with
threat lclcl 3

v,

vii)

6

Sp..::ii
I

iii)
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6.5 Non-conforrDities tcstin-e carricd oul accordiflgly llorvcvcr. dcciqions

Nou-conforruiry obser-ved durrng b.Jlistic elaluation ,, rcgardine conformity/non-conforrritl nral rt'rl bc

Rcjectinn based on rrorl-conforinities shallbe coosidered 
-,.l.l.2TcnLler Sonple

only for lol tcsting uf samplcs. I o! otlc l)alllcular lolr'^
of bullct rcsistanr jack"s, tlr" u.".ptuirrc'luurlty tlrrir 

""tol":,l"l1f 
bv procuring agcncv from di{rcrcnt

testing shall be carri"d out on lt, 
"onrriLr",ti 

pu#tr. Ti"f'f *,:yt:*liers for performaoce evahradou in
the begiruring ofprocurcmeBl are designated as tender

6.5.1 Cl.ittcat Defcct sample. These shall be tested as per the test procedures

a) complete perforation (llAP and sAP). 9.l.":l 11-'li: -l-*d*d 
or anv specific requirement of

oR 
purchasing agency. No deviation shall be permined

during tender sample evaluation- In thc evcnt offailure,
b) BFS ofar:y shot exceedilg 10 percent ofmaximum subsequent tcsls on lhc same model shall be decided by

the user. The user sEdl!p9-ci-[y.-all operatiDg c-ondilions

3i-pgl.$eir.rpquireIuents. Upper prediction linlit-slall
not bc considcred fo_r_tcrdcr samplcs. Op-llonal ballistic

permissible limit.

OR

c) Ballistic limit - /ro,u.. /,0. *,-**.- [Pemrissible
up to (-)10 nr/sl.

NOTB - Billisdelini is an oplional rcquircmorl aird ahilll

bc &slcd only if rcguircd by the us.r Tcst of ballistic limit
is rcr:.mlnndcd for lupPly^ol sizc of nrorc lhrll 500 bullct

rcsistarr jeckc(.

6.5.1.i Declston ot critical de/ect

Complete lot shall be rejccted in casc of any critical
defecl

. 65,2 Major Defect

a) Perforation ofHAP but stopped by sAP

OR

b) Any tslli > z5 ;-r 6 44 !] ! (Bith UPL a 25

lifiiteits may not be carricd out oo thcsc s les

7 .l 3 Loi T<zsting Sample

Samples setected from lot offered by vendor during the

course of supply are desigtrated as Iot samples- These

shall bc tested as per thc tcst proc€dures given in this
stardard or ony specmc tcquiittucnt of purchasing

agency- Sanrpling plan and AQL standards shall t'e
followed during lot testing O{y one size of bullet
resistant jackets shall be offerrd ia one lot. Non-
conformitics as per 6.5 shall be considered for lot
samples, Il uired dre b;rllistic limit
shall be carried out for stzc ofmore thans

res$tant Jackets--

Lot ohall be rojoctod, if tiro non oonformitics -" uro," sholl be uscd-for halthtic evahratinn drrring lot testing'

thau thc rcjcctiou ,,r-ir., .u,.""pu,i.ti;;i;;a; of AQL of 2'5 Percent shall bc con-eidcred (scc Annex F

2.5percort(seeAnnexr). -= -.. 
*;f::'.'*ll,T;*"*#"iffi:"1.:"#:H:;' ' NorE - corstitr€"t pancls.or a.lot srzc shal' Y,Y* I"j Gi titl"g rr,uri u" t"t"n uu""a o" tr," ".it*a specificd

nor-conformitics. For.rmPle. wifi a lor sizc ol I00 buuet .- ; : '
r6i<La!t ja.Ictr I pan.Js shall bc r€51ed for non{onfotmitic ln 6'5'
(ree Anncx F) 

7.3 euartity
6.6 $helf lile oi S.{I and IiAi
rhe shelf rife of sAP and.HA.T' Larristic panels sharl :,H1y$,'ir:i:x ffi';tfi;:'::l:,:::i'J;i:

. . 

-f 

mtlimyin 5 y€ars from the datc ni rrranulacture aDd ii,l U. pror"id"d as per Tabte 9.
shall be assesscd as per th€ proccdlrr r glvcll ln 6.4.

7 SAMPLE DETAII-S 8 OPERATING CONDITIONS

or 44 mm).

6.5.2.1 Decisior on nnjor deJcct

7,1 Tlpes of Samples

Samples ofbullet resistant jacKet submittcd for ballistic
evaluatiotr are ofthree different rypes

7.1.1R & D Somple

Panels at developmental stage submitld by R & D
agency/mzurufactr:re* arc disi€r1al3d a-s R & D sample.

Thase shall be tc.dod as'pcr ahc tcst procedurcs
given il this s{andard. 'l'hc uscr can sclcct physical

B\,aluatiur par-anleters, operating coniiilions and other

reguirenents fbl stl_ingenl lestiri! .)j ii1,:jl s;tl1-'les and

7.2 Eupling I'lan aed AQL

Special inspection level 54 as given in IS 2500 (Part 1)

8.0 Opemtiug couditious as given iu !i.l to li.3 ttrc

oprioral and shall be considered beiorc. ballistic
evaluation of the bulle.t resistant jackets. The uscr/

nT anufacrurer shall selcct their requirenrent iccordirlg
to application artd usage of huliet resistant.jackets as

given in 8-I to 8..1. Explaoatory notes aod Suidelincs
for sclcctjoa of opcratiog cqrditions arc givcr tn

Annex H for iaformati'or ool)'. Performartcc
characteristics like limiriog value of BFS (2-5 m or

44 mnr), etc, shall remain the same in especlive rrf tlre
pancl being subjc!-ted to any opc!ating conditions l/..

9
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Table 8 Quan(ity of Samplcs

( Clatse 7.1 )

Ba;ii\(i.

l.l,
(5.)

0zttu:€at lcv.t^izelopcmlrnS cond ion

NOIE - Examples of nuurbcr of samples rcquiEd for bauistic cveluitior arc giver irl Annex C for infon ation only

Tat le 9 Sample Detail !'ormat
(Clause7.3 )

.Slt"..

(i) (3)

i)

Scntplc !ypc

(2)

It&D 0lIlx€ar Ic1.ct,/sizc

iil o2/size

Size 250 nnn x 300 rlun,
Minimum

02 hr€.t levet/sizeroperalin
As per user.€quiremarrLoi l€sdng As ps sa$pling plnn or

02/sizc
a) I,- BFS -As }er s:jmptine ptan + 02 shndby
b) BL, ifrequired - 02

SI No. Dcrrits

(2)

Rcmrrl(!-

(3)(r

0

ii,

&'rpd iD
Tlr,"

Maicriql

Laryrs

C{iiiarnE io!
Djm€d,sionr

\4'cigLt

Tkrc ofrd r.{uirEd

nl(fal l-r.,rl
Ngr'd'6 wfil$ a

Ar5todcrrcquinracnt

ID ofsarnple

Son / Hrrd nnDorr pan.y CoEp(rritc/ nny ath"i
Raw nEta.ids ur€d, in ca<c ofcompo.ir.s both rcirforcc.nctl as wcll as r6inlEarobmnc
Toral uobct cdlaltc ured

lttatEla:,ioat rltria
t tr8fh VidttTbic.toress

Aral d€dltty, w.ighr of se,pt6
P-BFS, BIr .tc
n.6Bd'r."1tcvd.rd pc.r s6i6tc BFS

Tot.il uebcr ofltot &q!r.cd p{r pmcl
'lYpc ol condltiootng r.quiird

ope.ating conditions shall &2 Fluid llxposur€

'9
v)

.,
vii)

?ii,
i,r)

it
x)
;0

valu€s ofpa[cls subjected Io
aot be considcrcd.

8-l E*rarn, ThrlpffrrrrrFs

Scparak samplcs shall be taken for high and low
tcsts- Both SAps ard &tps shall be

subjecred ro the tesrs specified in B.Lt ands-I.i]' --

&l.l High Teiperatare

Sample sjull be hearcd in oven at ?0 * 5"C for 4 h *
l0 mia. Thc matcrial shall bc exam ined for <lclamination,
componenl sepatalionr blistcring or aly other \isual
dctecls. l he sarnples shall be kcpr io range conditions
(ser" &4J) for nriuimum I2 h bcfore conducring bailistic
sr,:ah&tioa

8.1-2 Loy, Tbnperature

Sarple shall b€ cooled to minus 4{J * 5"C for 4 h +
1.0- Th, _ 

The material shall be examined for
dclaminaiion,. nratrir 

^crackirIq. 
cornlrcncnt scparalron,.: "l] :Tl visurl dcfccts.'t hc sarnplcs shali bu kcpr iri

E11g€ co,rdrlrolrs (-tee 8.4.-i) lor rnininrurr l2 h before
conductinE ballistic eva!r;ati.rn

Both SAls and H4Ps sbau be subjected io tlle tcsts
spcci6cd in 6l.t a&d 6rl.
8-2-l llhter Resistance

Sample shall be subm€rged vertically in water urtdE( a
*"a1er,col]mn of 150+ l0 rafi (tom topmost levcl ofthc
PaDcu^lor nrurmum 3-0_O_uwithout nn3 fqld and- bep4wrth Jti m'lr clearance arouud tbe paae l. Th. *rGE-tt 

"oam. snalt.bc.clean potable lap water at a lemperafure of
2 t + 

.5"( . AlltJ removiD-e the samples frorn water,
saalple",lMll,t\..placed venically and allowed to dry
Io^r tll min Ballistic lcsr shirll bc complcted .vithir
40 min after drying time.

8.2.2 Sea llhter Recistance

Sea.rvatrr sh.rll crrn{rrise of30 g4 aqueous solurion of
sodrufn chloridc. prepa.od usio-r gradc J rcagcnt gra&*.4 (1e 

_t l07O) ar a rcerpcraturc of 2Z JS"C6"
sarnple slrJII I)c subrncrgcd in this solutjon for minimum

:l3O ]ri;r rrrrdcr : he.rd of i45 r i0 nun (.rce Nore)IIol,t ti 
,l.,lrtojl 

.rrrface ofthe panej Alter rc[)o\.ing
Tnc s3;r:.i.. l:,,r,. ti,.-. solutioo. sanplcs shall Lc piac. i

10

I

l
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vcnically and allo\r'ed to dry for l0 rrir Ballistic tcst

shall bc completcd within 40 IIin al'tcr dq;iag tmc.

h.ad oflicsh Naret tbr rhe same pressure d)ri.rence.

8.3 In TraIlsit Conditions

Iu aar^-it conditions are applicablc for hard armour
panels only. Soft armour panels shall not be subjected

ro these lests. HAPS shall be suhje':ttd lo lhc tests

specified in 83.1 and 8.3.2.

8.3.L Mechanical Drop Test

8.3.1.1 Meclunical drop tcsL is perlb.incd rlith
specially designed fixture with a provision of &ee fall
ftom a height ofl.2 m + l0 mm (seeFig.4). The systen
shall havc a provision to strap hard armour panel along

rvith soft armour pancl (if applicable) on a box with
-rw 

-cBlrEf abjEer@ieGEblytlty).Thtarrnonipancl
shall have free fall on a RCC surface- Total rveight on

the armour shall be 10 kg + 100 g aod total weight of
cloy 6hall b6 4.J kts * 100 g. Tho uurtuur slu.tll bu rnudu

to felt twicc with thc strikc facs duiv[ er dtc uutrcrste
surfacc. Impact shall occur at ttre ccnt:c of the face of
HAP (uot at-an edge).

NOTE - Succcssil.c r$ould shall bc avoidcd during thc

ilror, tcst

8.3.1.2 RadiographicD(-rays images shall be taken pre-

diop and post<lrop to inspect cracks, delamination or
any otbcr defec.ts on the surface. The frst shot *all b€
takea on Se most severcly d"m"ged area otr the sqlc
as ideafrtred from the image, while kcepiqg edgq.to-
shot disuace ivithin permisslble limlts. The shot pattcrn
may be chaqged lo exploit the weak areas identi6ed
post-drop. Thc dcviation &om sct shot locations shall
be recorded in the data sbeet. There is no time limit
on completion of ballistic cvaluation after this test;
horveier it i5 advisable to complcte the evaluation on
lhc samc day.

8.3.2 l4bratio\ Test

83.2.1 Thehard armourpanel (HAP) shallbc positioned
strite face {o*n and bottom ofdre piate parallel to the

IS 17051 :21)lt!

r,rrris 'lhc samplc shall bc placcd in a rvocclcn ho.:

25.1 r'nnr largcr than the ll-AP in all dircciious rviticlr
ir r),i:n rrorrnleri li) the !il)ralion lablc Vihratii,l Lost

shall bc torductcd rvith the u.se ofapackagc tcstei ihiii
imparrs a 25.4 mm peak'to-pcak, citcular slttchronous
motion to thc tablc at a frequcncy of5 Hz for I h.

8.3.2.2 Prc-vibration and post vibrction, radiogaphic/
X-rays images of tbe sample shall be taken. The 6rst

shot shallbe taken on the most severely damagcdareaon
thc sample as idcntificd from the imagc, rvhite kccping
cdge-to-shot distancc within permissible limis. The

shot pattcrn may be changed to exploit the weak arcas

identified post vibmtioo. The deviation fiom set shot

locations shall be recorded in the daq sheet. There is

no timo limit on complction ofballistic evaluation aftcr
this tcst: howcvs it is advisable to cond'oct the trials
ryrlhjn lhe saqrq day.

8-4 Servic€ Life Assessment

Thermo-mechanical,.conditioning of soft and hard
armour panels shall be conducted to simulate
accclcratcd ageing. Following equipnrens are required
for conducting the tes't:

a) Environmental chamb€r with tumt liflg apparahs,

b) Elvironmental chambsr with controllable
terlrerahue and hirmidity values, and

c) Mechanical durability appantus (as descnlcd
in83.r).
M'TES
I Ttc procrdurcs gir.d sidulat 6 rhc rsric. lifc of 5 y6rs
fot buuct tc-3lstn$ hcl&iLe catuidcrirg 8 h pcr d!y, 5 dry! pcr

wclt 50 wr:c}-r put yru rvLivh ir aluivalur! to l0 000 L.

2 This nethod may qot r.prcduc€ all oftho hurnidity effccls
as:ccirtcd ..'rl-t! .Jrc o2turnl cavirontsq( such as long-t€rm
cffccLs of cxposurc to high huDidiq or ro lo1! bumidity
siqBdoas. This mclhid docs rot art mpt !o duplicat drc

coEplcx tclxrpcraorc/huEidity crvirotrnrc'lt but providcs a

Eon(,3lty rtrctsftl riu.ition dl3t ir irterdcd to rs\'6l rlor€nrai
problc$ aIcas io thc arEour. It Eay induc. plobletrrs rhn! arc
lnCicalivc of lo!g.&(m cfrc.rs.

3 Tftis mclhod-docs dot simula& aI exrct pdjod of tinle nr

drc ficld, nor it is intadcd as an absolutc predictor of acrual

arrDor.E slavicc lifc.

,i,ir !is i.i,? i!lit:( riAr.itr',rt I);ritr 'I rl

i1

ii, 1
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8.1.1 ('tr::l:ttotrt.q .i i . . i r , , r , , ; : , , , ; ; .., r',;.
Panel (SAPi

8.1.1.1 Pie-rcii ui.\ ites

8.4.1.1.1 ln event ofany rnternal folding ir thc sample,
pan of th€ wat€rproof fabric shall be cut and opened
to manually flatten the ballistic mat€riautraurna
mitigation pack inside. The cut portion of u,ater
proof fabric shalt be clcsed properly with adhesivc
tape.

8.4.1.1.2 Eaclosing of sanplc shall be doue in such a
way tlut drs sample maintaius its stnlctural ilitcgri.y-
during tunbling.

8.4.1.1-3 The extra cover shall be removed after
cornpletiotr of condiConing. Ballistic evaluation shall
bc doue widroul erka covcr.

8.4.1.7 Pre-co nd itio ni ng

Thc panels shatl be storcd in range conditions for
minimurn 24 tr-

8-413 Thermal-etm-dechanical le$ I

Ttrc sa:nples shall bc subjccted to following
conditions iD an enviroEmeDtal chambcr with
tumblitrg apparaU$:

a) Thermal:

Teapcr*rc : 65+5"C

Hu.sddity : 80 i 5perced

Tilne : I0days+lh

b) Mcchanical (Rotating End tumbling dcvicc):

Rot*icn mtc : s*lrJrn

4nnour 1-otltl r utaiio[s ( l0 days]: 72 000 1 I 500 1.see Notc)

NOTE To.nl rorarioos inclu.lo dl! v.riation nr nunrbcr oi

rcqrir.d numbcr of rotations is obtaincd. a totalize. slBll b.
r:i.,i !r rccord lllc toL:ll lumber ()f rotadons. 1lic ii1lnr.olalioll
r.tc rMy bc !"ried \\,itl,i the giver rolerance to lchicve lh.
ncccssary rlrlnbcr of rolations.

8.4.1.4 Details of rotqting ahd t,rmbliry drum

8.4."1.4.1 Dinte siotl.

a) Diameter : 832 mm * 6 mm

b) Dcpth : 651mm+6mrn

8.4.1.4-2 Material of construclio

a) The material of construction shall be SS and shall
cciriirn to chcmical composition of any of the
numerical synbol 304 51 or 304 52 or 304 H or
304 LN or- 104 N a5 spfc l1l IS 69Tf Druln
slrall Lc pcrturatcd ur lricslEd lu atk-rw frcc air
dow within the ilrum (see Fig, 5A). The inner side
of thc drum shall be smoo*r, *ith no sharp edgcs
to catch, abrad€ or tcar lhe matcrial.

b) Construction of lrrs - O4 6ls made of same
material as &um rurming fulI dcpth of drum and
spaccd at 90o intcnrals about the circumfcreoirc
shell be provided- Bacb fin shall be I 14 + I nrs1
high- The top edge of the trns shall be rounded
rvith a diarneter of 19 + 3 EIIL arrd the rvidth of
fin at th€ top 5hall be 20.!.3 mra The frns may bc
straiglrt or tap€red. The base of the fin shalt not t e
thirmcr thar 19 mm and shall not bc thicksr thaa
76 mm (sze Fig- 5B).

&4.1 5 P os t- condi tio ning

The samples shall be kcpt in range conditiols for
mtotmum 12 h.

A) Positioa Igside (-hamtrrx B) Inlrcrflal Firc

Fr(i. 5 RolATtNc AND TuvBLlNc Devict

1):
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l-4 1.6 Bqlli.1i. lrials

Ilallistic trials shail be c'onducted aftet f"r-*r conditi'-nirrg

duratron ulhl all satnples are testeo (J']? 9I

8.4-2 Couditioning Require enls Jot ll! '+nto t
Parel (HAP)

HAP shall be conditioned sequentially as pcr the

procedure specifi ed in 8.4.2.2 t$ 8.4'2'6.

8.4.2.1 P le -r e q uis i I e\

HAPs may be cnclosed rvith the samc material as fiat of

SAP as givcn in 8.4.1.1.I. Conditioned in-conjunction

n'ith (ICW) HAPs shall be tested wlth unconditioned

SAPs.

8 -1.2.2 h'e-conditio ning

Thc ls shall be
"tofCq 

i"ltlgg conditions fqr
minimum 24 h.

8;423 Uniform thertnal exposuc lest

The HAPs shall be subjected to foltowing fiermal

conditions;

TcmPerature

riruliaitY
TLiie

Tiblc l0 Dc&il5 ofAtmotphoric Conditions for

CYclic Thermal Erposure Test

(Clause3424)

lS 17051 : 201ti

8,4.X-5 M et,loni cal dutabi lilv t es t

Subsequelrl to cyclic llrcnnal exposure test specif,ed in

9.4.?- 1, :rr:':ll:ric:l alll!'1!:ilil' les1 :-h:l I he rlrd'l'ten
as pcr 8.3.1.

8.4.2,6 Postcotdilio ing

The sanples shall be kept in range conditions for

minimum l2 h.

8.4.2.7 Bqllistic triols

Ballistic trials shall bc couducted aftcr post conditioning

duration until all samples are tested (see 9)- Ballistic

evaluation shall be carried out in spite of appeannce

of anv tcarlcrack or any othcr anomaly in HAP after

coudiioning (sec 83'1.2). Wcak portiotrs of IIAP shall

be targeted during ballistic cvaluation'

-8.43 Test lnler.ruption P&toeol 

-

(3)

Reh(ivt Hurttiditt

(4)

lf the oarameters of thc colditiooing chambers go out of
ranqe $'ithin specificd limis, lcst inlerruptiotr protocol

rh"ll b* fotloo,"d. Th" intern+tion flow ctlads for thcrmo'

mechanical test (see 8.4.13) anduniform th€rrBl cxposlre

test (r.? 8.4.23i is given in Fig 6 while for cyclic drerroal

cxDosnrc test (see 8.4L4) is giveo in Fig T Funha

dccision on continuation of tbtrnre.mcchanicalAnrifourt

tt e,rn t exposurr'cyctic thsrslsl cxposurc trsts shEll

te bascd upon the test itrtitiption fl6'fchart aad joint

decision bgtween user, tEsting agensy and malrufacturer

depending Wos the type of saryle (saa 7't)' The set

vais ad raep o@dnirc &ll bc as follo*rs

a) Sct valucs in charrabcr:

l) Tempegture: 65 t 5"C, rnd

2) Relative hurnidity: 80+ 5 percent-

b) Rauge conditions:

l) TemPerature: 23 * 3oC' and
'- 

?) B-elative htimidity: 50 + 20 pffceDt'

ln event of any intermptiorL thc test interruption format

as given in Annex J shall bc filted.

9 BALLISTIC E\ALUATION'

9.1 ReBgc Selup

9.1.1 Ambient Condit iotLt

Unless othcrwisc spocificd, the ambienl/range

conditions shall be as given below;

a) Tenlperah.ue : 23 * 3"Cl and

b) Rclativc Humidity : 50+20percert'

Tempcrature and humidity values shall bc recorded

reguiarly at 2--j h iuterval. The same shalt be meutioned

i! tk data sh€€ts aad r€Pods.

9-1.2 Tast l-a)'out

The t€st range strall be setup as per Fig E Threat

levels 1 shallle testctl from a distarce 'lf 5 nr from the

65 * 5"C

80 * 5 pcrcent

l0daysath

8-4.2.1 C1'clic themtal exposure lesl

Subsequent b rhe uniform therfiral oxpo$re tEst

"p**fll 
i" 8.45, lhc IIAPs shall bc $6j€ttcd to

cvclic *rermal eBrosure test as Pgr the details givca

ii ruUt" rO. rtt" a,t*eon given in the table are dwell

timos and oxoluds tiio time required for the chambcr to
-reach the teEperatttre. Sampte shall bc kcpt in range

lonaifons (see 8.aS) for 60 min before pcrforming the

test speciflcd in 8.4.2.5.

SlNo. Tine

(l)
h

(2)

i)

iD

lio
i.0

v)

\i)
vii)

viii)

t,
x)

\i.)

xii)

2

2

2

2

2

2

1

2

2

2

'l

l

25+2

lJ+2
5!2

-15 +2

0 J:2

l5a2
30.2
4s$7

60a?
'15,t )
90\2

50+10

N,'A

NiA

50+ l0
50110
50* l0
J0+ lo

11

x
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lnterruption in
conditioning

duo to
temperature/RH

Temp./

or drum rotati

Drum

required levcls

ebove 80"C or
Wate( drops fauir€

o(r sarnples (as

Did condilons

within
limits?

come back range
conditions?

(see Clause 8.4.3 b No

E

FIc- 6 lr'rrxxmox FLo\1'crl{RT roR TnERruo-MEcrL{Nr(',r,1 ANJr lJN1foRN THER.iA! ExrosLrRn

lln

Extend lhe p@tocol
iill the iime coriijitions

q/e.e in ra{lge aondilions.

Stop the protocol and
discard sample. Enter

deviation ;n tnterruption
tofin and data sieet

Cootjnue *ith protocol.
No e\.Ea time requked.
enie.dre cbviation in
lqlq!&tign form and

Cofltirue with protocol
No erta ti,rd teqliraj.
€nter the devlation an

lntenlption doam and
data sh€€L

Consult t /ilh &se. tifiether
to cor{inue {€ protocol.

€nfer delialir in
lnteruptitrr form
and data slrea

Re-start drum and
cff{inue rJi1fi the

pralaagl- Na ext_a
tiffie required, €_fiter

the deviration in
lntenuption fofm
and data sh€et

11

\

I I
I

A.|linue with protocol.
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lnteruption
in conditioning

Stop the prolocol and

discard sample. Enter

deviation in lntenuption

form and data sheet

ntenu
during

dwell./shift

Did conditions come
back lo dwell given

in Table 10?

Owell

Consult with user whether

and Sheet

Entcr dcMaton rn

lhterrLPtlon jorlx

Continue with protocol- No

oxtr.. timo roquired- Enter

the de\4etlon ln lnletrup{ion

foIm and data sheet

glven kr

No

xi) o{ Tde 10?
95"C io S- No,ao'C in S. No.

0-n)d
1

emp. damaged and,/oa

@deflsatioal ob6€at ed

o.l the€ar?bs?

sample

(as seen frorn

vie\ry port)

back within tolerance
Dld tefip.

lmils ol hext

Continue with protocol.
No extra lime requked.
Enter the deviation in

lntenuplion for:n
and daia sheel

stop lhe prolocot and
discard sampl-e. Enlel
deviation in lnte(uption
foml and data sheel.

Reduce the dwelltime ofsequence
no. xiito the duration the protocol
r€s off limils.and continue with

protocol. Enter tle deviation
fom and dat3 sheetin

Frc- ? IN-rTRRLrtlroN Flrr\lclr/rlt'I roR CYCLIC THERM L ErrosuRE

l5

@

E

E
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I

A
. VEI OCITY

MEASUREMENT
SYSTEM

B

MUZZLE
TARGET BACKING

MATERIAL
FIXTURE

o.1

TARGET
MOUNTWEAPON

MOUNT
(]

_\_

A: Didance between muzzle and targ€t: a) 10.0 r o-1 m Ohreat levels 2 to 6) and b) 5.0 t o.1 m (rhreat level 1)

B: Distance bettrveen rarget ana veroeiiy i;J"*r.n,"nt .y"t"trl' z 5 t o o25 m (for dlsqete sysGms)

ar Eleldioo angle oJ mLde, 90"

di tuaflc,.l.algNe ot targd. gtr

& Aqill(ft flrSie d.n rde. O"

fr- nttsL 
"f 

b.$"a i",O"roQ targ€( as Per requircmenl

SIDE VIEW

f
TOP VIFW

[Io. I T"Jr I-AYour

tod &ce oftacking material6xarr-e' T&rtat levels 2 '

IJabovc sSafl bc n;cd a1 a distance of 10 m from Se

Eont facc ot backiag matcflal tlxuJrg'

9.13 I{L4Pon ,S}.rrcru

\ryapo$ s]-.stetns shall preferatrly be test t'arrels'

h<i*'ier convcotional v'eapoas may also be used. to

nchier" .,elo"itio. Thc tcstilg a-ecncy shall display

completc work itstructiom related to setup ald

-uirteoao.e of the lveapols prominently near the

rle:rDon $and Remore ul"-gering. slrall be preferably

usc,i(see Fig. 9) Reports slull clearly meadon whctl-cr

*l-io" ot-t""t trarrcls '"6e 
trs--d along q'ith their

rcgistrarion lumbers.

9.1-4 Targel Stond

Tbe taSet stand shall prefecably have provision for

iy-z i*'oo*, atrd angular rotatioa (s<e Fig' 10)'

tr€ travorsc systcms shall bc adjusred so that tie efllire

l"ri 
"p""i,t',"n-uloug 

\i''ith tire backing matc al can be

talgeted.

att
a

IiEEI
ttEi*

Frc- 9 RrN,,oTE WeaPotr SreNB

\

\I

t
I

E
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Frc. l0 ExAMpr.E oF A TARGET STAND $TrH X, Y, Z
Morryrrrwr artr A^-cnraR RorATroN

, 9:15 Diagnonics

: 9:1.5.1 Velobily measurement

Pfefecably non-cootact type discrek velocity scr€ens

{itr? Fig:' ll) o{ dopplcr radar shall be usod. Discrete
velocity measuremeot screens shall b€ cefltsr€d at
2.5 { 0,025 m from the front face of rhe backjng
matcrial fixture. Velocity of projcctile at 2.5 m from
'the front faca of backing material fi-\tule shall be
rqrorted as impact velocity. Pelsonnel conducting

I ballistic testing shall bc properly h?ined in velocity
frcssuremcnt systcms ard dopplcr radarx, Tlrc filctcss
rinit for rouuding offvelocity data shnll be 0.1.

IS l7{)51 : ll)lri

9 l -5.2 Other diagnostics

Odlcr diagnostics Iikc yaw mcasurelnclt svstcfit,

".",rii,,oL..:ysiclrs, cie,,""y Lc u'"Li i,ur ..uc rt,r
essential for evaluation purpose. Care shall, hou,.:vci
be taken to keep tl:e yarv ofprojectile *'ithio a 3o of rhc
angle ofirnpact 79, (see Fig. 8).

9.1.6 Backittg Material

9.t.d-i Bu.,Lnry nute, ;ul./L,,tat c

Thc imide dirnelsions of the backing matcrial f,xr.rc
shall be 610 mrn x 610 mm x 140 mm with a tolcrarcc
of + 2 mm on all dinrensions. The edges shail be
meiallic 1o act as reference planes for the backiag
ruaterial. The back ofthefxture shall be removable ard
madc ofu ood.

Roma Plastilina # I Greye (RP#I) (see Note) or lwal
oil/clay based sculptiog material may be used for
backing material: The ,ropefties'of thE lorxl clay shall
be ctosc toRP#l (seeAnne K for more inforaation oD
backing matgrial). The clay in each.f:rturc shall be 6lled
ir': such a way so as to produce a block free ofyoi& and
a smooth fronr surfacc. Various shfting <lerrices and
ro)lers may be used to ensure that the front surface of
the backing material is even with thc refcroce surfacc
plale defured by the fixture edges. Dudng repat aud
remaking of the surface, every effort shall be made
lo locate and reinove any &bris itEhdiqg bdk s,
fragrnsrts and otler materials"

For non-planar t*t specimens- backing material shall
be built to confirm_ to t]19-r.equir9$!h,ape of ihe samplc.

The backing material shall be changed annually or
rnore4ess frequently if necessary depctrding upon the
calibration test resuls (sce 9.1.6.4).

NOTE Roma plastilina ; a rcsisrei.ca trade-oarl of

1:

Sorlpur€ Housc, Inc.,3804, Cros$oads Parks'cy, Fort Picrce,
FL,14945.

9 ,1 ,6.1 Condl onlng
'I'he hacking rnaterial (along rvi$ the fixtrlre) sh.all he
couditiuted cveuly ur,iiug couditiouiug uLi:rllrr.. Thc
conditioning tiilc aud lempemtue is deterlrriral by the
rcsults of d1e calibmtion drop tests dqscribed fui 9.1.6.4.
Holl,ever: it is recommended drat the conditiouing
tcmpcrahuc oftl.re backiog material shall not cxcecrl 3 5'C-

Ftc. 1l Ex,o.r,u'r,l or. Noi!-Cor. r.1ct "fy|L \/Elocrry
Mra!.rllrli r-lti Svsru't

9.1.6.4 Calibration

The backing Dtaterial shall be calibrated lsing drop
test calibration method before every firing sequence.
The cquipment used in the raethod shaii be a.s follows
(see Fig. 12):

a) Drop rveight rnaterial : Steel sphere

b) IJrop $eight size : 63.5 + 0.05 mm (diam.ter)

c) Drnp tr cight mass : I 0-{: I 5 t
ci) DIop hcight :2000r2mr1



)a

al Drop si)aaing : N.{inl]i1unr 76 r1lm fr.onl the
fixturc cdgc to indcit cdge

",,.i ,,,;,,i,,,*,. ul ti2 i;i,,,
bet8een indent centies

The drop spacing critcria shall be considered only
for prc-test drop cal'bradoli. Gencrally post-tcst
drop calibriti<in is trot canied out. In case of spcciflc
requirenlent for post-test drop calibration, the backing
material shali be iiatte,red using rollers after the trial
&d drop test caa.ied out.

The drop shall consist of a fiee rclease and targeted
faii (pr-eferably aided by aimiug device). Thc avcrage
hdentation of ihe 6ve drops shall be corsidererl.
The aritbmetic mean of the five indentation depth
neasrurcments shall be kept at I 9 * 2 rrun. No indentadon
shali have dep& ofmore Lhan 22 n].m or less thaq i 6 nlnr.

Frc. 12 EeuEilENl FoR C,ursRtTros or
BAc(r^-c MATRJAT

9.1-65 Measureneat of tjeprll of indentatiott and back
Jace signature

Preferably non-(bntact nlethod shau be u.ed for
measu.emcut of indcntation and back face signature.
In abscncc ofsuch equipmcnt, dlital depth ga.uge ra,ith
least count of0.0l mm shall be used. The faeness unit
for rounding off depth ol iudearatiou ald BFS riata
shall b3 6-1.

f.i.6-5.7 Pknat arntour (Saft "4ntour panel)

After each firilg, tire surfacr: of dre backing nrateriai
shall be made evcn to tlre rcferclce edge of the fi*t r_rr,
An) lip fonn tjon on rht. sides of rlrc impari cxarer
shall be reraoved carefuil1. This shall be carried our
b1-' romoring thc samc usirrg a scraper. Thc tip of the
contact type measuing tool shall bc sphcrical to ar,oi<i
iirrthe, iDdentaliori on tltc backing nl3te.ial. Iv{axirnirm

dcptlt oirrrjltilirl;t :;lt:rll bc rncasuretj atLrl rcported as
IJI'S tsa" aig. l3 A)

9-1.6.5-2 h'i;ii i>I,;t;at urint;ut (Ilanl Anrt<tur pttnel)

In case ofnon-planar armour like llAp/contoured rigid
armour, after each friag. the coutour of the backiug
matcrial shall not bedisturbod. Original rcfcretce pliurl
of the contour shall be located and maximum depth
of deformation ai shot point shaii be measured
(.see Fig. t3B and Fig. l3C).

A) FLEXIBLE ARMCIIR

B) NON-PLANARARMOUR

C) NON PLANAR ARMOIJ.q (Alreroate Method)

F-lG- I I l\4EtsunF {E:ir cF B C| FACE SrcNaruRli

r!
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9.2 P-tsFS Tcs t I'roccdure

9.2-i ;, hu/b ;";uu,'i;,,s

Thc arltour shall be mountcd on ihc backing nlarcriai

fixture conditioncd and calibrated as Per 9.r.6.4. Caie

shall bc takcn while positioning the fixturc as per thc

angle ofbullct impact.

9.2.2 Strapping

l{ook-andJoop fasteners of minimum 50 mrn lr'idtlt
shall be used for strapping ofpanels. The panel shall be

positioued ou the backing material such that thc points

of impact covet most of the area used lbr drop test

calibration- The strapping arrangement of pauel shall

be as shoun il Fig. I4. Trvo vcrtical and t$'o ho.izontal
straps shall bc positioned suctr that the) do r:ot il'.eifcrc
'w'ith the impact pohts of the atmour. For latge annour
with dimensions roqre tbao those of backing matedal

lS 17051 r 2()18

]i\tur!, .ur-\'cd slr,ltldcls shall bc providcd on borh thL:
(;dti! an.l ro| of thr' firturc on u'hich the pancl shall b.,

strdppcO UsrrrB lluuli-un\l-luop laslcllcls. All cxalnpic r,l

such firture is gilcn in Fig 15.

9.1,3 Number o{ Sltots

Unless specified otherwisc, thc numbcr of shots for
F-BFS tcstirrg lor nurt rmd back panclu shall bc
o pcL p3nel. CTorn protccto( side protection ot any

other smaller panels shatl bc tested with thrce fair shots

depending upoo firiqg area. Details of shob ro be llrcd
on differcnt panels are givcn in Table I l. The uscr nlay
cirangc thc numbcr of shots if reguired. Howcver, aa

least trvo angular shots at 30o aod 45" shall be fired on

soti amrour panel. [n any other protection s]'stem, the
r,.:r.nbcr of shots shall be considcrcd based qn thc fair
hit criteria given in 9.2.4-

BAOKING
IiATERIAL

ARMOUR PANEL /
GROIN PROTERFT

BACKINC
MA:r€RlAf -
FXTURE

HOOK AND LOOP
FASTENERS

Flc--l4 SuaesNcARB^NGEt{E}IT oEjA}IEL
)<

,KZZ,"d'"1P"f"$"*

15r-$"*"if.$.

ar5iiFll"1,!"1h

#$$w

zffi

r:r(: 1{ (r,,,,r rr rr /ir li,,'i r.i: l\,1.\'r't.r,ro. I:!\'lrri! t'ott L.rrr;l: I'ai.lt,r s

l..j
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fAlrlc 11 Numbcl of Sho(s

t Ciause 9.2.3 't

(3) 1,r )

6

Sl--'-o

(1) (2) (s)

A( 3tli and 45'An;!1.

(6)

l
(1)

i)

l\,lax 3,lvi,n I

IronuBack

Groin/Othcr
(rse Notc)

i!'lar 3,I4in I

.,] 2

Dep.nding ulDn fair hil

,,)

Max 3, \rin I D€pcnding upon fairnil]!I.x :, N{in I

N4aii 3. Min , Max i, Mir I Delrending upon faD hn

iu)

M.x 3, n{h I It'I&.: -1, Mtn !

iv)

Groin/Othcr
(s€€ Notc)

Groin/O&er
(r"e Norc )

GroiE/Ocrsr
(r"€ Notc)

;rorr,tsaci

DcpcudinS ulro! fair hjt

Fro'rtBack5

Groir/Oftrr
(rnNotc)--

Max 3, Mia I Max 3, Min I Dcpcnding Won fair hit

vi) _- _,_6 Frq.ts4g!(

Groia/O6c{ Ivlax 3- N{io I

NO'IE

l tlDlcrr spacifed oihc'wisa hy thc ns.r, gm;n/sid. nrd..Jors shall hetssted,gainst lhrc. shots at 0'angle dcpcflding upon fair hn
..it ria. Orhc. prorcdoni like rhror! colLar, siouldcrs etc may bc tcstcd with oner:,r oore $ots depcndrng upon thr h locatron.

2. In .3i€s lltrcr€ rize of aimour is sud 1!at no fak hit is possible, us6 ca! forcao A;r hit crilef,ia aDd !€st Lhc armour, !d u[deriaHng
Ge-i-sc"-E ca,l t t l(!a l*ilht€?.ab & aIlrour p.rfor,ur.lagrnlsa$cpadicula! tk€3t f6 *&i.n & 6's le.a d.sign€d.

I\{rx 3, I{is I D€Fending upor fair hit

9311 Fait IIil Crit4ria

I lalcss spcr"ifcri otherwirL, a slrut is Lolsirlcred I hi{,
ifit imF{atc thc Fancl end mccls thc fol lcryilg critcria

a) rrom.thc cdgc:

l) -At uriuiruurr ,lirt,r,r",r ,rf 1l nrnr in .;ilc of
I{AP (IC.W or staadalooc codguration) or any
i<xible/rigid arurxr paacl-

2) Fo SAP - behvcea 5l mm and 70 rnm from
eige for shot numbers 1,2,3 (see 9-25.1).

3) At less than 5l ntm from edgc but does not
causc perfo,ratioo or excessive BfS.

b) Fmm a prior shot:

I ) At mirimuJn distancc of 51 mm in case of
SAP/ HAP (ICIV or stardalone confguration)
or any flcxiblc/rigid armourpanel.

2) A1 less thao 5 I mnr distance from tlre prior shot
but doer not causc perfbla{ion or excessive
BFS,

c) Velocity:

I ) At vctocity vithin thc specificd range.

2) At a velocity lcss dun drc spocitrcd range but
causcs ocr forzttiou or cxcessive BFS.

3) At a velu,rn]/ flo!. than the specifie,.l Iaoge
and lcss 11lar sirril:lrj iller-shot distal.e rnl,/

og lgss th3n specifie<i edg€ to shot a!1d does oot
cau6c nc,rforation or cxccisivc lll'-S.

Unltss rper:i0ed u(hcrwirc, ir calc uf al unfair hil,
rruximum of two additional fair hit may bc 6rcd on
a:ly amrour, dcpcndiag upon thc arca of tlic amlour aqd
possibility oi rair lrit- Ilu*"v.:. rlrc rlI.,B rl{.ll lrc l'u!"]
on a panet, Gly i{ ail the fair bit qitcria arc complicd
lvith. Io Gasb of the additional hits b€iDg unfair, the
atnour shall be discarded and a fresh sanple shall t'e
faten for cvaluation.

9.2.5 Shol Lrcations

9.25-l S-iPrfiui ble annour

Unless specified otherwisc, fie SAP shall be tcstcd
with six shots in thc gcreral pattem givetr in Fig. 16.

ShtiGumlners l, 2 and 3 shall mo€t the edge to shot
distanc€ roquircmeql. as giver in 9-2.4 (a) (2). Shot
nulr*}€rs 1 , 2, 3 aad 6 shall bc fued at 0" aa-qle of
.impact of bullct with a tolcrarcc of+ 1". This mcan<
dur rhe bac*ing mata.ial fixturc shall bc at a.n angle
of O" wiLh rcspocl to thc refcreflco planc rvith a
tolcrance of+l ' (fr = 0" + l'). Shol numbe{s 4 5 ard
6 shall mea the rntet shot distarrce requircnrmls
but all thrcc shots shall bc locatcd q,ifhir a 100 mllr
(+ 25 mrn/ 0 mnr) diiuncto circlc. Shol uurnbcrs 4
errd 5 shall be lireC rit i0' rrrd 45" angles o1-iucidcnce

\

1
1

t
I
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I
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rcsl,cotivcly. T}is nrcans riral lha backlng rxrtcrr.rL

firturc shall hr rola(!'(l al :rt: !nL,lc of 30' aud 45".
r<ljpcullvely wltll lcs[)(ct t.r r,irc rcLcrc,'t. I'i",,c "',i, "
tole.ance of-1" (8, - lOllS" + l'). For zLrtgular shots,

the backing matc.ial fixturc shall be rotatcd in oppositc
d.ircctions (For cxamplc for 30" shcq if the sample is
rotated in left direction then for 45", tlre samc shall bc

rotated in right direction).

For arrnnrrrs, rrhere r,isrhle drscontrnttitreslvariancc rn

material thickncss or constuction is obsened, shots

shall be so adjustcd so as to cxploit the \veakcst portion
of the ararour ln such case, deviatior &on't sct shot

location shall be recorded in lhe report.

a) slEded rygi@ -51 Btm to 70 mm iion thc edge,

b) Circled Ggion - di.rnct r t 0O Err\ and
c) Lotdrtab.f,s a rod 5 -Atrgular.

Frc. 16 GNER^L SHor IrcAroNs or SAP

9,i2,5,2 IUtr/Sluadulu na H,lP
Unlqs3.rpccifcd otharivfuc, lcW or stsndolonc llAn
sholl bc tcstcd with 3ix 3hots in thc gcrcr&l pattern

Tivoriraq. lf:-A11-strots.Elielttie fircd at 0' angle
of impact of bullet with a tolerance qf + 1". This
meaas tiat the backing material fixture shall be at ao
anglc ofO" with respect to the reference plane with
a tolerance of,tl" (/r :0" + l"). For amrours, whcrc
visible disconrinuiries/variance in maaetial thickness
or coosauctiotr is obsened, shots shall be so adjusted
so as to exploit the lveakest portion ofthe armour. ltt
such case, deviation from set shot location shall be

rccorded itr ttre report.

Ior IIAPs that have undergone in-transit conditioDing
or service lifE assessment tests, X-rey ot'the parlel
shall be raken aod shot locations shall be modified to
exploit the rvcak arcas of thc pancl (see 8.3 aIrd 8.4)
In such case, deviation frorn set sho( locetion sirall be

recorded ir tbe reporr.

9.:5,3 Groin proteclot' (u,ith,\aithaut H-AP) atd side HAP

Unless specified othe^vise, $c groin protector shall bc
tcstcd q,iih tbrec shols in thc pxltcrn \{hc!-c {hc cdgc to

:illol a,rd rrtcr-shi]1 distances rcquirenrents arc l'ulfillcd
{ser Fig. I 8). Sidc I IAPs shall also follow sarn c pr atcnr.

io, ",,,ruutr. wircrr visiLi! rii..u,iii,io ii.:"/, "i io; c. i,,
Ilratci ial thickress or construction are obsened- illl thc

.shots shall be so adjusted so as to cxploit thc rvcakcst
portion of the armour. For HAPs that have undclgone
in-tr:ansit coaditioning or servicc life assessmcut tcsts,
X-ray of rhe panel shall be taken and shot locations
shail be modified rc exploit rhe weak areas of Lhe parel
(s€e EJ alld 3.4).

A: Edgc to shot disancq miaimum 5l tum
B: Sbot to shoa.b-q eidEro 5l m

Frc. 1i Gn'rm,lr Snor LoceroNs ni
IIAP/SAP CoMenr,$oN

-4.: E:dgr ro ${f disanc., tainifllrlp 5I mrn
B: Shot to shot disl.:ulce- nrininrunr 5l mrrr

/\

r

)t

F'ro. l8 GENIR^L Ssor LocArroNs rN Cl].orN

PRotrcron aNn Srrrr TiAPS

1S 17051 : I{}lll
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9.2.5.4ln' orher pr,titl:ti()]t /)tI ttI

Unless specillcd .'Lj,crq i:c. rrrLr:rLr.r rrl rlrurs sliall bc
calculated based on .hrr shor crilerra ;1rven rn 9.2.4. For
IIAPs thar havc inJergorr.rn-rlansir uor,,Jirionrng or
service life rssessm.'ur resrs, X-ray ofthc parrcl shailbc
taken and shol locad.rrrs shall be ilodi6eri to cxploit rhc
veak areas oflhc panel (ree 8.3 and 8.4).

9.2.6 Mea.surement oJ'Back h'ace Signattnc

The back face signaturc shall be rneasurcd using thc
apparatus and method described in 9.1.6-5.

In case of te[der samples, s,here t]re maximum linrit of
BFS is specifid in event of the BFS er(ceeding tbe
rnaximum pcrmissiblc lirolt, two more rcadings, prefc;bly
by a sccond operator slall be taken and the average ofdret

G]&

Corr{tle afd
prepare lesl r€port

rcading^s lccordcd. lt lllc avcrirgc 8l'S oitluce reaiiings ls
stili highcr than drc maximum pcrmissible iimil furihcr
Lcss w iri, ri,u oorr* ",,i u.j,.,,.,,,,,,,;,,6 .,.,,,,.,,;,,.,....,
the samc sizc ofrnrldr.l shall |rc ,tts( ontinue,l

For lot testing, all BFS values of fair shots havinc 0.
angle ofirnpact ofbullct with a tolerancc of -t I" oiall
thc samples ofthe lot shall bc {aken to consider upper
prediction limit.

9.2.7 Test Sequence (P-BFS)

P-BFS test shall be conducted for R & D samples,
tender samples and lot testing rr*plo us p". th"
requircmc.t of user Thc scquencc oi firing fir cach
type ofpanel shall be as givcn in Fig. 19. Tha details of
each are given in 9.2 .7.1 to 9.2.7,4.

@

Required
rE{rnds @

E

,, l, llf \ !F{- I ,i ; ,

).)

Mount panel on condilioned
backing materlat.

Fire shot as per impa.t poird
coordiiates. Reood t/erodty

Remove panel and clleck
peffofataon rreairre AFS

R&D Sample: completeln the paftel

pa.tiqIa. size of lhe anodel

{ur ( 1l

comple{e required rounds
8FS > max.

limits ? :

E.l

Tcnder/Lot sarnple: Disoontinue
further tesls on the panet and the

parfi@lar size of the modelFte required no_ of
extra fair shots tair ?

1o

fair shot

lnyalidate test and
take oew sariple

\

L.
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Table 13 Dctrils ofShot ald P:i cl Rcquircmcn{s
for Ballistic l,inlit l)ctci:rlrination

( C-loase 9.3.1 )

samplcs shail be 'tort.1 and subscqucntl-v dispt,:cJ of ;rs

pcr lhc proculcnlcnt plun of the bu1,cr. ltndcr sanrplcs

shall rernain propenv of ihe lnanufar'[ird and shi:ii l)e
rcturned accordin.cly.

103 Lot Samples

Samples rbat conrply witlr ballistic requiiernenLs
of the lot, are consid€red propen)* of the procuring
agenc),. The sampies shall be stored and subseque[tly
disposcd of as per tile procureBent plall ofthe buyer,
Test samples that fail to comply with the ballistic
rcquirements ofthe lot shall also rcr]ain the propcrty of
the procwing agency. However, it is recommended tlra(
the procurement agency shall also make a handting and

disposal plan of rejcctcd samplcs during the supply to
avoid mixing ofsamples from rejectcd lot.

AND RT"PORT

-Scparate- 
dala sheets shall be generatcclfor plysical -- ---cvaluation, conditioning protocols- Any deviation fibrh'

sct ploc€dures shall be brought out clearly in the data
shccts otrd c|doracd by oll otnkcholdor

ll,2 Trisl Repofi

Trial report shall contain all idomation rclatcd to
the physical and ballistic cvaluation of the sarnple.
The report shall include det2ils on labelling of the
samplc, physical data, backiog material calibration
,1"1a, trac€abilir,y of weaporu and arnmulitions used,
conditioniug details, ballistic evaluation dat.4 test
results and firal decision, ifrclevant-

The report shall aiso contain a summarv of tte test
conductcd and relcvant rcsults.

12 
'ARKING

lZ-t The 'Bollel resistant jacket' siall be legibly and
indelibly marked $,ith the followilg information on
the product itsclf or on durable and sccurcly attached
labcls:

a) Name of ttre product

b) N4anufacfurer's nalre. rniti;ris or trade-nrark;

c) Sizc dcsignation;

st
No

(l)

llrrcal
Lcvtl

(2)

lllinirlu Sh0ts
Rcquircrl

(3)

I{inimum
l'ancls Rcquircd

(4)

i)

i0

iii)

;v)

I
vi)

I

2

3

5

6

12

t1

12 (for e2ch

ammunioon)

I2 (for eacir

rmmu tion)

l2 (for cach
ammunition)

t2

2

2

2

2

2

2-t2

I Fu' dx<.rr l,l'.16, DL tuy b. dct:$in.i by cithcr tuing: 1l DATA HANDLING
a) - minnninnl shot 

"cr 
ran€li in ur'hich-.ase I2?ancls : CENERATION

6hrllbcra{.d;
lr) .turimlrll 6 slloE p.r pr.ocl, - *uJ cl* z p-"1" l1:1 Da6shdts

sl"llE!"!e4 a-q -Ihe tullistic dara sbE€t shall conrain all the dctails
r) nny drmh6. of..$nrii (lt ru,.lrn I ind O ncr F:ncl, ldatod to brlli6ti6 ovrluation (excluding phyrical

in \lv$i.t cas. <quival.d nucttt.f?:oels d'.rr bc param€kr6). The data sheets shall compdse of.weepon
rE ircd to caLr fo( fli fll,rn trnnbct uf slruB lu '. - a.

;-"* - *- * 
characleristics._ amrnunition parameters, sample ID,

2 fteEc,tbod of mcrsurcmc ofballistic limit for rlrE3t lcvcl - . '
6.Liu l,€ detrned3fter c",""lori"* ",i;**;:;;; 

backirg nraterial calibratioo dai4 ballistic test re,suls.

,d lluiuq.al.€. Example of ballistic data sheet is givcn in Annex M for

-t *k 6. a,''o,.,s balri.ri. tir* is su6ci€ady high rtat informarion only- Traccability of&c dara she{ts shall

:6a:ving 6c *ilocity ncccss:ry to ptrfor:tc rLc aslor is bc maiataiocd with rcspcct to iadenUjob nuflb<{ of
{i6€u1t ir iBpossiblc; sc t sr l.lxtraktr} sta[ do(r]Eicnl ballistic clraluation.
rhat this siurdion has occurrcd Ir 6uci.rs€s, thc t€st {haI
G-Eifi dc. a-<a*:lrl€a'vdria{1rmifl iln[m1irlmtais.of

?crforati@s ar€ nol achicvcd

9 3.1 fi L Pe r rma nc e R equircweds

u) f.or, 2 ,iur..** Grcrmissitrle up to - I 0 m/$.

b) No pcrforatinns shall occrrt a1 or below *re
corrcsponding mzximum fair hit velocity of a
tlrcat levcl. (.cae Tatrlc ?).

c) The eslimated probabiliry ofcomplere perforation
a1. the corresponding P-BFS rcfererce velocity
shall be lcss than 5 p€rceEt- In oticr words, [. 2
I/., (see Anncx [- for explanation).

IO SAI\IPI,E O\\'NIIRSI{IP

t0.IR&DSamples
R&D samples bclong ro th€ maoufacfire.- The sanplcs,
afler tcstiog sirail be leturnei back to the muuufacluter
Hov*cvcr, ccrrrplet details of R & D samptes (see

Thbte 9) shail be pu,idcd by the rr2nufa.tuter tefore
tcsting and tic dctails s{r al l bc rttained b1'tc<iog agcncy.

lO, anlnder SamFles

Sanples that.,.Jr'rply with buyer requirenlents shsjl
be considcrcd propr'rtv o1 tlrc procuritlg agctrcy. Thc

\

,t
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,t.2..i .t \11'/t'tu.tiLlL u, ttt,;t'r

l'r)Lea.. speaified otlrtrllr.'!:_9. iont and back trmottt
panel shall be lrred wrth 6 sllots ll'l wlrlch 4'- snol snau

tJc al 3n angle of 30" ,ud 5'h shot at cl angle of 45'
'fhe rcsl of the sirots are fircd at 0' angle (/! :0). If
ar inrpacl is not a fair hit, a sccond attempt shall bc
made to obtain a fair hit in the same general location of
thc Grst hit uolsidering ull the lair hit criteria dcfin€d
in 9-2.4. This shall be dtrne aftcrcompicting thc rcquired
test roullds. If more ihan t*'o additional atteu]pt is
required to oblain a fair hit for a.y shot Iocation, the

rvhole test serie-s on the patel shall be invalidated and

test lnterluption tbrm shall be filled and test shatl be

repeated on a neu, sample. BFS shall be measured

after ev€ry shot and armour panel remounted wi&out
disturbing &e backing material.

9.2.1.2 HA P/r igi d a nna u r
Unless specified otherwise, froot ard back armour
parrcl shall bc fit'cd witlr 6 sluJts, ull st 0" orLgle (/, I 0").
If an inrpact is nol a-fair hiL a second auempt shall$c
m.ade lo ohtarn a tair hit in the same general location of

9.3.'l Ii.' t [' t t, tdi u e./b I] u I I i.s t i t ).izni r

Thc rn.irs,,f inciderce for all shots shrll be 0' (/, = 0o)

,alr sdilrl)lcs soarl oe testco oly. r\o conoluoninS shali
be drue os samples nrealrt for Bl- testhg. Thc process
ofballistic tcst is giv"el in Table 12.

Trble l2 Test Psrameters for Ballistic LiDit Tcst

( C/ause 9.3.1 )

st
No. D6cription

(r)(r) rl)

I v.r,*,rr ,,ffirst shot Thc rcfcrcncc vciociry for tlc
smrour t}?c nrd caliber

a) - 30 rn/s, if 6rst siot *as a

pcrforation

b) + 30 nr./s, i ffirst shot \vas a stop

i,)

iii)

Vclocicy step ullil

V'clocicy sttp untit * 22 rl/s, d.pcndilg onrEsllt of
Frcvious shot

i") vclocity .tcp rlt r
6ho(

-t 11 n*, dcpcDdirB ox r4d( uf

the$rsthit-€onsidering ngs untl or
in 9.2.4. This shall be done alter completing the rcquired maximum number of shots allowed on the paoel
test rounds. If mqrq tharr tWO additioaa! aqtgrlpt is - ha-s Seen reached- Forpanels whte :1, stots are rot
required to pbtain a fair hit for any shot locatio!, the
q'hole test series ortlhe panel shall lie inv?ilidateil did
test iotemrptio[ form shall be filled and test sb8ll be

r€peated on a.ncw sample. Thc BFS shall be measued
atkr 6rary siot lnd rhc 0rnioit pand tt oued
wiftoqt disnnbing ttrc tracking material-

9.2.7 3 Groin pt'otector (\rithArithout H'4 P)

Unless specificd otherwisc, cach omrour pancl sholl
bc lircd wift 3 sho'.!, atl rt C" anglo (fr = 0"). Unless
spccified otherwise, BFS sha be measured for frst
shot only an{ the armour panel remounted withoul

possible to fi1e, f,nog sequcnce shall bs continue.d on
additional panels till 12 shots are reached. Dctails of
minimrrnr shots and pancls rer;uircd in each threat lcvol
are given in Table 13. Ballistic limit shall bc cala{ated
as pcr procc&€ tilica h Anlc* L
ln case suficicat data is not available ir 12 shots to
calculate thc BL, number of sllals may be increasei,
hovever, it shall always be: in multiplx of 12. In
such crsc, oro:t than minimum numbcr ofpaucls (suu

Table 13) may be required- These panels qlfaq be of
the same coofguration as submittcd for tender sample
cvaluation-dishubinglbeiackiog rnaterial.

9.2-7 .1 Any other proteclon panel 9 3 2 Backing Materidl C,oaditiodng

The backiog rliterial fixture shsll be prepcred and
conditioncd to thc samg tempg.atures as tiat uscd to
conduct ballistic ovaluation. Drop lest yalidation shall
be perfonned before each series. The wqoden coyer at
the back of backing rnaterial fixture shall be removed
duriag BL tcsting.

It is rccommcnded tirat scparab backing rnaterial fiom
thc one used for BFS tcsting shall bc used for BL
testing.

9.3.3 Fair llit Criteria and Shol Locations

An impact shall bc considered fair u,hen a pro-iectile

sllikes thc laget matelial at a distance of at lea,st hvo
projectile draueers &oor aly previous impaa or
distLlie.l arca rcsulting fiocn a irtr!a.1, or froo any
crack" or from any edge of tte test panel-

Unless specified ot&envise, the requlred trumbe.r o,
shots shall be fired, all at 0" angle (1, :0'). The BFS
shall be measued after evety shot and the amrour pa.nel

rernounted rvithout disturbing the backing material.

93 Bsllistic Limil lbst Procedures (BL)

Ballisric limit tcstirg is an optional tcst rvhich shall
be carried ou1 during lot testing rvhere the supply/lot
quantity is more than 500 n"llnt ers. Ballistic limil\'alues
shall bc providcd by the uscr and shall bc cndorsed by
the rDanufactu.er ilr the tech]ical bid. Ballistic limit
lnay not be tested for tcnd!-r salnple €\'ahralion. Ve dor
shail provide the l,'n/tsL, r'alue of the palels that shall
te $atched duriog BL rest. Tho u-ser /pur clusiag agency
shatt clearly mention re4tir'cmelt of BL lcst fo. lol
tcsliUl.

I



d) Instructions fot'sloragc and carc,

c) Batdr number:

i) Date ofmanulbcture; and

g) Any othcr intbrmatior rcquired by tbc law in lbrcc
and./or bY the buYers.

12.2 BIS Cedification Marking
The 'Bullet resistant jacket' may also be marked with
the Standard MaIk.

lS 17051 :2013

i2.2.1 Il,. rrse L,i thc Standard Mark is govcrncd
Ir) lhc lriovisions ol lbc Bureau of lndian Stontlorils

t).,r,.., .,-,t lJ-,,,,1-ti..

The detailr of thc conditions under which the liceuce
for usc of thc Srandard N,lark may be grantcd lo
maoufacturers or produccrs may be obtaincd fiom thc
Bureau of Ildian Standards.

.2:



.lS No.

1070 : 1992

2454 : 1985

ANNI.],X A

i Ckute 2 \

LIST OF REFERRED Ih.DIAN STANDARDS

Title

Reagent grade rvater - Specificatior (third revision)

N4cthod for dcrcrmination of colour fastress oftextile rnaterials ro anificial lighr
(Xenon lamp) (.frst relirroz )

Sampling procedure for inspection by attributcs: Part 1 Sanpling schemes indexed
by acceptarce qualitv timit (AQL) for lot-by-lot inspection (r, ird revision)

Salrprlitg pro.,edurcs for inspcctiol by variablcs

Speci6cation for single samplingptans indexed hy acceptance quality limit (AeL)
for lot-bylot irspeltion for a single quality chalactcristlc and a single AQL
Geueral specification for singlc sampling plans indexed by acceptancc qualiry
limit (AQL) for lot-by-lait inspactioil ofindepetdent qualiry cbaracteristics

2500 (Pa,1 l) r 2000

3951

(Pllrt l) : 2013

@art 2) : 2013

(Part3):2007 Double

(Pafi 4) : 201 I

fart 5):20O6

es indexed
lot inspection

Procedures for asscssment ofdeclared quality lcvels

t (AQL) for lot-by-

-tr911 
-- 20t

Solucrtial salrpling plans indcxcd by o,cccptonco.quality,.Imrr (AeL, tor
inspcction by variables (Known standard dwiation)

steti ijtate;ihe'ii and itrip .- Spccificatiour{iJcoi: d:revision)

Methods oftest for coaled and keated fabrics

Detarmination of roll charactcristics (frs t reyision')

Deaq:miDa1ion of t€rsilc sfr€rgth a'rd €loagati on 
^afuC,k <secoad ra,ision )

tlctcrminatioa oftearstrargth (frsr rcrztrbz)

Rubbcr-or plastics-coated fabrics - Detcrmination ofi€sistance to pcBet!-ation

Fastners for consumer goods 
- Sylthetic hook and toop tape 

- Specification
(thid revisiorl)

Methods foi detennination of flaff[Bbility atrd fla.urc rcsistnnce of tcxtilc fabrics

,7016

(Part l) : 1982

(Part2):2015

(Part 3) : 1981

(Part ?) : 2OO9 by

8156:2014

11871 : 1986

{ a\+l

IS I7051 :2018
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such as firing

CHECKING OF BASIC ERGONO]\,II(- r'EA? (JRES Oi,J
BULLET RESISTANCE JACKET

t)
c)

d)

B-l This anngx infomrs horv some basic crgonomic
fcantres can be checkcd for butlet resistance jackgts
(BIU) in a pragmatic way. This anncx is not intendcd
to rcplacc ergonomic testing rcquired by the user for
individual assessment of BRJ at a specific workplace.
ln general carr),ing out ergonomic assessrDenK carl
help improvc bullet I esistancc jacket and dctcct major
deficicncics.

tr-2 In principlc, onc or morc cxpcricnccd asscssors
should eumine thc BRJ aficr reading thc infbmratiotr
supplied &om tlc manufacturbr TheBR_I ofsuitablesize
should bc pl-tt on togcthcr with comtat drcss/uniform as
is iDtended to be'wonr, ald ergonomidTcaiurei reladng
ta lhc?ractical perfosnanoe sf tho$ullet{sistance
jacket should be checked. Some relevant questions that
may he;rsked to thc wi4rer aro setartlt ilr Iable l4

NOIE: 4D ,-| Xaol m.y hav€ diffisJtica dccididg *tdrcr
lhe produc( i: rcceprablc or uo"."+teltc. li is rco-Ireaaea
d).rl tlii. pEJu.l3L.rdJ t! tori4,a..l wir-h si, lar ir-.!r iutic
markcl II it is sigEifcantty wonc crCosomicalli, Biilout
rcdccniDg featurcs such as tllha,iccd protcction, it can be

rcg:rdcd as unn.ccssarity uncorhfon"l,te. Care sha be bken
ifrhere are no dir.ctty comnanhlc products.

8.3 GROI]NDS FOR CONCLIIDIN'C THAT A
PRODUCT IS Ih,IACCEPTABLE

Tlre folbrving are obvious leasons for concluding that
thc BRJ is unacceptable and not fit for use:

a) Persornel it should fit carnot {,ear it.
It does not stay closed or it will Dot stay in p1ac6.

It conprotrriscs a vital fiructiol, such as breathilg
It conrpromises vital performance,
(standin3 arqd,rrcr ly ing).

Teble 14 Relcvaat Qu€s{furs thea lB.y b€ A.ked te t}e We.Irr
( C:lauie B-2 )

PcrsonDel Io be rnadc to carr), out b3(leiparrol/

Personnel ro be nude tofirc usir:g service

e) Simplc tasks to be performed wearing it are

0 The subject ref,rses to continue this assessneEt
dr,rc tu pail ur c-xocssivc scooudar), loads on ncck
and back (due to loose itand chalrgeiinceotrcoi--. . -.
gaviry;.

g) It prevents tlie weei"ing of basic coirbat dresy
uniform.

l) Doas the BRI ridc up during rbc aforcmcntioncd
activirics?

2) Is r-hc rhiclmeas oflh.jrckcr a hiEdridcc lD carrying
out thc acdvidcs?

3) Any hindrance in arm mov€'renis (cspe'jally alsrpir
rcsiolrs)?

.1) Any h;ridranc€ Sroin/crolch rcgion?
5) A y hindrance whilc movirg rhe neck arrvol h€d:)
6) Any displac€mcnt in paneir dr.ring thc

aforemcotionc/ acti\iri.:s?
l) Doa\ the N.apon stock ft propcrty wtrite 6ring?
2i Do(s rh. irc,ck slip lrom lhoutdcr rvtritc 6ring?

Restriction of

iv) Easr of har)dling

DoDning ?-rd

(a y odre.) drill wearin8 lhc BR,

a) Crawling

b) Rumiog

o) Kneeling - 6ring posirion

d) Lr..ine -firing position

€) Srarding : firilg pasirioD

t*tapou u.e;uing the BR]

a) Xncelitrg

b) piq
.) sr ri,r

Place scni.e ammuoirjor magiziD6 dd
cnadcs in thi nor:chff and rcnxrve tlcnr?

ls it cr-sy and fasr lo removc nr.gnz;res and gie,rides fmrn

i) Is ll eisv ro pur on ti.jackcr \riihour h€h?Pu! o, tlc flRJ and rcmove ir (Nith/virhont
assisan(c as Ei!.n b} dre n]aIDt_ncdrro)

Aclivily Quertlon
(i) (2) (3) (4)

vrsxal Inspcct th€ BRI visuXy for ary dcfccrs Is the BRJ fre frorll any sharp or hard cdgqs, ,ou*
^urfacc. 

or oth.r iLm8 qn rh€ iqq& q( op_rq ,sifqlr lhqt
ikel

D Srz,: W.3.ira ofsuitablc si2c ofBRJ
dreas.^ladorr .rcrscy

l) & n a!-!8ht fardqcplllllliqs?_
2) Is il loosc cvca rffcr tiSbtmrg r.,ctl"", r'4"- 1r*

al1d karnarba'rdt?

a-s pc. rcquirem.nt?i) Does it

')

2,1

I

I

r

L
I

Sl N0.
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\ Cku.\c 6 2.2, )

NO.I'F,S O} T]ACK FACE SIGNdIURE (BFS')

in casc of casuahy, buliet ,csistant jackct u,ith highcr
BFS (44 mm) may be selected.

D-5 For applications that involvc mcdium to higb risks
(artomatic guns, rifles, etc) tike military operations.
patrolling of se[siti\€/terrorist prone aleas or remotd
inaccessible areas and tse of oven armour with hard
amrou.r panels, bullet resistant jacket rvith lesser BFS
(25 mm) rnay be selected.

D-6 Panel designed for 25 mm BFS against a padicular
threat is likely to be slighdy heavier than a similar pancl
designed for 44 inm BFS against dre same threal The

D-3 The qualitative rcquirornents and trial directives user/purchaser shall take iuto account the tveight aspect
: rssucdi).:BPR&E su ufement,

r.<i<t"nt jackcts and 44 mm for blll
vc6ts.

selec,tion of any
specific BFS, tfic ltrreat pe.rce!,tions shall bc sedously

D4 Frn applitatiurs that inl,rclvc .ninimum risks, u:c
, , ollss4cs4lsblc qrmour 3€€latance

harlr fac. sionatrrre

D-l Bullct rcsistant iackct may bc uscd lor various
applications for example protection nreasures, Iaw and
order or tactical applications like milrrary operarions.
etc.

D-2 ivlaximum permissible back face signature (BFS)
of44 mm is follolved by US army, US federal security
forccs, UK policc lbrccs (for vcry low thrcats),
Indian navy, lndian coast guard ctc. Pcrmissible BFS
of25 mm is followcd by UK police forccs (High threat
levels), Indian army', bullct resistart jackek for Indian
CAPFs.

i()

I



ANNEX I'
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t,Clau{?64 | }

_ probabitity).

NOTES ON UPPER PREDICTION I ,I]\IIT (TiPi,)

E-l Mcasurencn( of back face signatwe irvolves E-3 I{ can be assumed that the population of
conditioning and calibration of backing material and BFS measurements follorvs normal distribution
use of handheld cquipment during measurement. (.r.e Fig. 20). Differeoce betrveen confidence and
Dcspitc thc measures takcn to minimize variation, pr.diction lcrcls is given in Fig.21. In Fig- 21, thc
thcsc activities introducc inherent variability in the rcst interval range cxtends beyond thc tail areas of thc
results. The probabi lity o f an acceptable design fai ling actual population distribution (solid line). This is
the ballistic trials increases due to these variatiols. because the tolerance iuterval takes into account the

uncertainti of knotl ing the true location of the mean
E 2 For this reason, probability ofallowing excessivc of the population disaibutioo. This ulcertainty is
BFS within permissible limits is relcvaut for lot testing. rcpresented by the confidence lcvel associated with the
ln case any BFS exceeds tlre permissible limit, there interval. The confidcnce level indicates the likclihood
shall be 95 perc€nt cou.fidence that 90 percent of all that the interval covers the dosired proportion of the
BFS depths shall be lese then or equal to maximun popu.lation-
pcrurisriLle l.ildt- This is expluitrerl il detail iu F-3

- 1(rE;5 (95 -Irercent corifiderrce levcl an-d-90-pffeh1- E4 -fl1e npFei' pre-dr'lxi6iilirutrs-& prctliedbn-tf th-e -
- upper tail of a aormal distributiorewhich- provides - .

-,99rt$

68%-

STANDARD.DEVIATIONS -3 .2 -1 O 1 2 3

Frc. 20 Nor.rrrer DIsrruntmoN (PERcErr VALUES ARE Tls CoNFD$ICE LD.,rrs)

TOLERANCE INTERVAL
(2 - CIDED)

CONFIDENCE
INTERVAL
(2 - SIDED)

SAMPLE N,lEAN

Iilc;. 2l Dtn tr<urcc BETNEEN CoNttDLNCU Asu Pttoicrror LuvlLs

I

:]
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a value rvhich thc ncxt shor
(probability) rhat is

Z: - ill

)>

-- (8)

D-5 EXAMPLE OF UPL CALCIJL,ATION

E--(.1 Example t

a) User [equiremenr : Theat Lcycl 2, Maximunr
BFS : 25 nun

b) Annou design : Frout arrd back, 6 shots
each, all shot at 0. angle
0r, : 0.)

c) BFS values

19

where,

a=1- z';-ts
- 2(rv_1)

Zi _e

p =O-9 lhat is probabilify thar no BFS exceeds
rDaximum limit shall be at leasl 90 percent;

/ = 0.95 that is contrdencc lcvcl of95 pcrccrq and
ir'. = nurnber of BFS readings.

Car<idciiqg oncrddc{ c{itijal r-tantl4e in normal
difftritrutim

Z;-o:128- -and- Zlg:1.645
E{.1 -1&hrc-of r({or diftrorrBFS rcodirgr a! p.r tha
equation 8 arc givcn in Tatrle I 5.

Table 15 K Values for 90 percetrt probabilitv
et 95 PcrE€o( Confiden e t_fl,et

(ClatseFA.t )

AU--4.-r\o

ic rrniikclv 1,1 crcced

Yh_:: X, Ir the Upper Predicrir,rn l_itrir, i is avcragc
of BFS, o is standard deviation and Ii is thc constant
determined by the probability and confidenc!, levels.

Upper Prodiction Levcl (sce Equation 7) - 24.5 mm
As-I-IPI- < 25 rirm, Shqr No. 2 on ihe frotrt panel wiri
BFS > 25 'lm shall be acccpted as major deiecr <iuring
lot tcsting [ree 65J(b)].

li NG,€{AAS
NG krdiqr
0) (:.)

N..dB8S Cens{rr( t(
R.!dixgr

<4) (5)

E-51 Exernple !
a) Uscr rcquircrncnt

b) Armour design

: tfuest Levc,l ?, Marimnm
BFS : 25 mm

: Front and back, 6 shots
eacb, atl shot at 0" anglc
(p,=o")

(3)

i)3
ii) a

t)J
' iu) '5

v)7
Yr8
vii) 9

\!r) l0

ix) II
r) 12

r, 13

rii) t4

xiri) 15

r^) 16

r\l 11

rlr) t8

:!iil 19

xeiii) 20

r:r\) 2l

\\) 22

7 -6r

42.5

3.38

2p6

2.11

2.54

2.41

2.32

2.24

2.r8

2-\3

2.03

2.(A

2.41

r.9s

1.95

1.93

1.9l

I_89

i.8,

23

24

25

26

27

28

30

3l

i2
33

34

l5

4t)

50

60

80

100

!00

500

1.85

1.U

i-82

I.81

1.80

1.79

r.78

l.'71

|.76

t.75

t.t4

1.73

t.72

1,69

t.6{

I.60

t.5J

1.52

1.45

1.33

c) BFS values

6

Average

S(.ndard Dcaiation
21 .91

|.37

As all thc shots are l€ss *ran manirnunr pemrissible
limit_(25 mrn), ihc jackds shall tre acccp{ed u,ithout
any dcfcct.

Shol No. Fron! Back
1 2A t'7

2 25.2

20

4 t8 20

l9 2l
6 t9 22

Artcregc 19.85

Sta Deriarionndard

K{or{lsIto(s) -, ,a

Shot No Froflt Back
1 23 2)
2 2!

22 23

4

l
t9

23

22

2-2 2)

K (for 12 sho{s)

i2

1

l8

l

l

I
I

3

I

I rr
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ANNEX F

{ Clauses 6.5-2.1 anC,7 .2 )

SAMPLING PL AN AND AQL FOR BALLISTIC EVALUATION

F-l DuriDg lot tcsting, samplcs of complote jacket

shall be drawn from the nunufacturer site. Ballistic
evaluation shali be conducted on the panels renoved
from thc bullet rcsistairt jackct. These parcls shall
iucludc liont'back, grcin, sidc or anlr othcr pancls

designed for specific threat level. h this case, the

sample size shall mear the panels that need to be

evaluated agaiDst lot size of cornpiete armour. Sample
size code lefters is givcn in Table 16.

F-2 Gclerally, onc bullct resisL$t jaclcr lcrtlll i.s
of minimum two panels (for exzmple licrrrt nrrrl lr*e h].
ln sucli case. 08 sample size means tirur' t{ll} l,rrl|:t
rcsistantjacket. In casc bullct rcsistanl j.rckct ir(!!1rt{ r$L'5

ofmoro thon trvo panoli, complo lizo choll bo irroronrll
to incorporate drawing of cornplctc hullci rrrjir.rrni
jacket from manufacturer site. 'lllc AQL lhal! rcrrrlirr
same as that given in Table 1 7. An rxamplc illr r:,tr irtillig
sampling of armours is given belos.

Tablo 16 Sampl6 Sizs Cod€ Lstter6

( Clause l -1 )

SI No. LE(Sire s InspB(thro Ltvtls flclL.ll Irrslr'l:llfl|l ll1rrl$

(r) (2)

- -lr - -'.*.' -fir
(8) (e)

- ... --" i) 210 8

B

B

B

C

C

B

ts

B

C

C

C

D

D

-A

B

B

B

C

D

E

F

G

H

B

C

B

C

D

E

F

G
.H

I
K

L

B

C

D

F

G

II
t
K

L

\.{
N

P

a
R

ii)

r"J

w)

9
vD

vii)

Yiii)

ix)

I)
xr)

9to15

l6to25

2610 50

_5lro90
91to t5o

I51to280

281 to 500

501 to I 2t)0

I 201 io 3 200

3 201 to ,0 O00

1:

D

E

E

F

C

G

xii)

riii)

xiv)

)

l0 001 to 35 000

35 001 to l5O 000

150 001 to 500 000

500 00 I and ovc!

J

J

K

C

c
D

D

D

E

E

E

F

G

G

H

K

L

M

N

M

N

P

a
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ING AND I,OT TESTING

: Ilullctresishntjackel

: Levcl I (SAP): Front, back aod groir, (3 panels pcrjacket)

Levci 3 : Front. back, side-L. sidc -R (4 panels pcrjacket)

: S-4

: 2.5 percent

l.S 17t)51 :20llt

R.3 EXAMPLE OtT S MI'I

a)'llpe
l,) Use, ru.luir.r,,.,,l
c) Amlour dcsign (l( \\7)

d) hNpe,ctior lcvcl

e) AQL defect rate (ofPan€i)

Etample 1

LOT I = 100 jackets, sample code D (fable 16)

Exanple 2

LOT: =zoo_jacketE sample code E (fable 16)

Exa ple 3

LOT3 = 1500j-ackets, sample code G (fable lQ

P/NP BFS Resuhs

P/NP BFS Resa/ls

l':01 BFS > 25 m:rr : NII-

Allr.\l' BFS > 25 rmn : NIL
BIS > 25 m: NIL

Threat Lcrel Panels
Tasted

Minimutn Panel.t
Required /or
Testing ds per

Iables i6 and I i

I'anels
-l-ested

32

3 (7.62 x 39 MSC)

3 (1.62x511 32 32

Critical Defect: 01, l\{ajor Ikfect: NIl,
REJECT ],OT

33

l2

Jackets

09 03 AII NP BFS > 25 rrun : 0l
lJPt< 25mrn-

02 AII NP BFS>25mm:ML

i (orly SAI)

3 (7.62 x 39 MSC) 08 08

1 (?.{i2 x 5l)
DGcision Critical Defect: NIf,, Major D€fcct: 0l

'.RE,IECTtOT

OR

Jack*
'drown

PNP BFS,Rcsr,r&Threal lzvel Minimunt Paaels
Required lot
Testihg as per

Thblcc 16a d l7

Ponek
Tested

BFS>25mm:MLl5 05I (only SAr) 13

.,.,.-M, - I lhqt itopped
by sAP

,.iBFS.>,2s.{nmrNlL,13 163 (7.62 x 39 MSC)

AII NP UPL < 25 mml33 (7-62 x 5l)
Decision Critital Defect: NIL; Major D€fec* 01

ACCEPTLOT

thrcat Level

1 (only SAP) ll
\

Jackets
drov"'n

8

Decisior!

iri

I

Mitrimunr Panels
Requhed for
Tesling as -pel'

Tables 16 a 17

I

L-

08

A]INP

0416

I
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G-I EXAI.IPLE I (I'ENDER SAMPLg)

C-1.1 Requiremcrrts

a) Size

b) Tlrreat lcvel

c) Opcrational rcquircrnents

ANNEX G
( Clause 7.3 )

CALCUI-I\]'ION OF NI,I]!{BER OF SAMPLES

Thrse (Sirall, Mcdiun.r, Large)

5

i ) Fluid cxposure (water);

2) Low tenlperature tcstl

3) Normal range parameters; and
4) Life assessment.

G-2 For levcl ithc rnaterial has to clcar levcls I and 3 as rvcll. Thercforc, 3 thrcatlevels lobe tested. Calaulatron
ef trumber ofsarnplcs shall be as giver irTablc l8

Tzblc l8 Calc-ulation ofl.{umt erof Sarflples

( Clause G-2)

t_

n1

To(xl Bullct R$ir({nr l ickctr

S

04 (+ 04 standhv)

04 {+ 04 standby)

04 (+ 04 statrdby)

I 0lAP + SAl,)

sl N!- .Ifurrtllk!_ _ opcrlritlf; Cordidon IetilSxmplt'
tuq(iird ro!

Edlislic T(Jtih€
(3) (o

I (only SAP)

I {onlysA?)
NonfiI rllgc I (only S,AP)

i)
I

(ort ifrLc desiga is
rcw)

S, L,t, L
(aoy on€ size)

I (anly SA?)

04 (+ 04 sr"ndby)

I (HAP + sAP)

l (HAr, + sAr,,
No0nal rangc l (l{AP + sAP)

s

Lifc srcssment 1 (r{AP } SAP)

0,1 (+ iJ4 slandby)

l (HAP +sAP)

l (HAP + SAI')
l{oo:41 ransc I 1UAP + SAP)

]!1

r (fiAP+ SAP)

O-1 (+ 04 standbJ)

I (I{AP+SAP)

l (HAP + SAI,)

I (mP + si\P)
l g{AP + sAP)

I (H4P + S.AI,)

l (1l-4.P+ S-{})
No.mal ranBe l (llAP + SAP)

1 (I{AP + SAP)

r (HAP+ SAP)

l (l{AP + s_q,})

I (HAT' + SAP)

I (HAP { SAI,)

I 0tAP +SAP)

r (riAP + siAP)

ii1)

3 (7,6] x 5l)

5 (1.62 " i9)

i.)

i(

rcq{;rcd pcr d6ign
1 (HAP + S,{')

2ti (r 2licrairJl)\l

l

l___ O-l t" O-l -,""a,'. r 
I

a) (4)
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ANNEX II
( (?drlr? ll 0 )

()r i,)r,\1.1N(; C()N l)I1'loNs

H-l Bullet rcsislant jackct usctl by vuriotrs ltgcncros

is exDected to bc subjcutcJ tu \'llious opcrltlng rnd

.Jlrl-nrnentat contlitions based 'rn their locrrti<tn attd

usaec. ManY of thcsc contlitiotrs alfccl lllc sct\icc

lifc of rhe birllct rcsistont joclcct and can rcstllt in itr

degradation. It is importa8t for Ihe procuring ageucy

to formulate detailed environmenhl test pla[ to

incoq)orate nlost detrimettul corrditjons $at Ihe bullel

resis;ltjackel may face during its service/storage'

H-2 Maj or factors that the bu llct resistantjacket is likcly

to face duritrg its service at-e exrenle 
'erBperatures'

contarDination rvith fluids, ilr lJansit drop andvibratioBs,

and gcneral climatic changes. General test Plans fo'
thcsc-conditions have been given in detail in clause 8

Thc standard docs not advocate te.sting undcr any

nerlicul3r oper3tinA condition. lhe procuring agcnc;'

"l,"tt 
.hoori any of these conditions depeoding upon

usaee of bullet resistant jackct. The procunng ageocy

,uai also add De\.\ tesl plaus af(er discussiolls qilh

manufacturers and testing agencies Table 19 gives the

reason for each test plan and the agencies s'here such

tcsts are rel9vant.

Table 19 Test Standards for Valious Operating ConCitions

( Ctac',e H-2 )

(4)
ta<t-TYirE

a)(l)
Allagcncicsandihclt.)inhin(op*T! ansJ,ortation/Stl(ag. r.grorl5

High tEntp€mh[c
Agcnci6 Et€tc jsckets detxp6cd to

sub-z€ro temP€ran$€s
Transpodarion/Stora8c (Opcn and shclter) in cold

regio[s
iD

CrntiDuous or tcsForrry cxp(isure to dcgrading fluids

Navy/Marilc a.d coaslal n€lDcics
Fo( s.a aDd coasaal ttgi.llrs

iiD

Atl aecocics,cccid.nral di-op dpriry t'r6rt
All agEncicsAdcl. ticc to bouncc, co[idc wi$ otbc. articlcs/si'L'

of vehicle

Aiicl. is Dol sccu!.d ta vo$cl. dod

ln-tEsil conditionsi")

--- n:6orfflB6n-g_' -_-
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ANNEX J
I Claute 8.4.3 1

'l'ES] Ih"'I ERRUpTION F0Rr\{AT.

J-l IEST INTERRUPTION FORMAT (EXAL{PLE)

Trial ID

Datc of trial

Sample ID
Reason for interruption/invalidation

C()recti\r actions takcn

on int€rruptio11

Trial In-charge User'/Manufacturer

I

.i ll

-r

\

t
I
I
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ANNEX K
( Clause 9.1-6.2 )

BACKING Il,IATERIAI,

K-l I hc uraiu purposes ofbacking matctial are lwofold:

u) to nrark thc extcnt of BFS during ballislic
evaluation; and

h) lo sinlulate tissue risFotlse aFfrnnri,.ely hene2th

lhc point of impact so that thc BFS can be

corrclatod to hunan injury to sone cxtentr).

K-2 Llackilrg materiais used during batlistic evaluatio[
iuc gcncrally oil based non-iiriug clays rvhich softco on

cxposure to tgmperature, and exhibit shear thinning and

llri)iotropic propelli3s. 'i'l':ese car be mineral cla1; where

one of (he main components is kaolin; or polymeric
clay which usc potroloum jolly ond long chain aliphatic

exacl composition is undisciosed and keep changing
with time. The rheological and mechanical properties
of tllese rnaterials are influenced by the Composition
and additives uscd. Pricrusagc ofthe baeking material
also changcs its subscqucnt propcrtics bccausc of
tbixotropicit_v. Knowledge of the backing material
helps iu undersE[dkrg its behaviour. under thermal and

shear loads and also its sen ice period

K-3 S ome ofthe properties ofRoma Plas tilina# I (RP# 1 )
are given in Table 20. Any new backing material can be
a[alysed for the5e palameters xsrng a rheometeJ. The
r1ew backing matcrial cao then be subjccted to d).na]ric
tcsts and ballistic ovaluatioo and the results compared

Tablc40{}eologieal**operties of*+ma+lastilina#l
Clause I(.-3')

Sl No. Approdurat€ Valuer

(3)r)

i)

ii)

iii)

iv)

,)
vi)

(2)

Densiry (E/c.)

Linear viscoclasli,c .csioo GVq perc€rt)

Srorasc tno&rlus (Pa) rt LYE

Isss modulus Ca) at LlE
Sloragc modulus (GPa, at tempcra$rcr 25 * 40'C)

Irss modulB (GPa, at l .np*ltur.3 25 40"C

1.3 - I.6

0.01 pcr€si

8xld
l-E x1(r

7x10'

2 x'ra6

l) I-dro{,rd LG_ cra_v ,!d ar.k;"s,!\r.ar6ials -- cb.dd 4. T€sit€ <dBcdy -&&3. t(.ddizls f€. t*€ by &. u s. Amy - Pl]e llt: L.rl6 R.pctrt,
'CinDmirr.".roRc:tiedET.j,ilsolBodyAm6t{3!aa]^rforUseby{a,Us-Ao+,,(Natis{al?d.adeEicsrtcssO'iin.-ISBN9??'+309-25599{,

l0l?) pp 46-50.

2) Bharla.\die., D-, Kum?-. A, Bisya<. I, 1'..R€- S. and ls1"nr, 4., Rheolo-qicul and Encrst Absorption prop. i.s oJ Backins MslcriaLs t!'

2016, Edillbuah. ScodaDd. liK

39

.t
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ANNEX I,
l Cktuses 9.3.1 and 9.3.4 )

BALLISl'IC L!,MI1'

L-l The ballistic limit or li[iir vclocity is rhe vclociry
fequired for a particular projectiie to perforate an
amour 50 percent of the time.

L2 Ballistic linit generally follorvs a logistir:
regression curve give,n by Fig 22. The equation of
logistic regression is given by;

€P!+EPrp\11): a;;F;;;r; __ {e)

!\&ere p(v) is the probability of complere perioraricn
happening at velocity r,.

I}3 PooIld, f , are logistic constonts that can be obrainod
hy tittin€ the velociry afld pertbraUounon-pertbmuon
data ir thc above equation. Itef,c aro many coftware
rvhich may be usad to fit tlle dala curve to obtain thc
two logistic consar(s.

o,4

0.2

0,0

Once thc constanls are obtained, {o is given by:

v : - gs.
'!a a --- (10)

L-4 The velocity at which the probability ofcomplete
perforation is x percent that is I/ is given by:

rJ-i'r-a^
_ (11)

L-5 ihis equarion shall be used ro f,nd rie velociry
at rvhich probaEillty of perfordaion is- 5 peicCni as
per 9.3.4(c)- Howcver, the datz sct shall be largc enough
for correcr Jnalysis- Hence minimur number of shots
shallbe maintained.

o-a

0.6=

a

1 4 a I 10Vra Vo.ou V.o -
VELOCITY*

ird. 22 Locls nc RECRrssioN CUR\T

'111

\

tI
?f
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ANNEX I\{

(Cl.r'rail.l)

i.I\,i I\I i,I,I, ()I.' IIA I,I,IST'IC DATA SHEE'I'

lS 17051 : 2018

TPNo-: ..............-.....
Trial indcnt No. alrd date

Test storcs:

Weapon/Barrel: Registration No.:

Drop TestR€sults on conditioned backing mateiial:-

Distance from targ€t (m):-

Notcs!

'Itial Oflicet'

lmpact restthPWS (n/s)Contlitioning Time

P/NP BF.STine
Slop

Time
Taken/
Dryn&

Time

fime
Start

Sanyle
Code

Ammtnitiorl/
Lot

s1

No.

4.%l..lveapor
5. LAOT2:Vl
6.

Samplc no. 2 3 4 5
A!'ERAGE INDENTATION

-{*"r - "--'
.:{rIxbiedt

- l'emperature
cc)

Arnbient
'Humidig

<%l

4\

Observations

I

v2

I

.t



Y
,1

7
IS i 7051 :2018

ANNEX N

COI\,IIlTITTEE COMPOSITION

Texriles protectivc Clothing SectjoBal Cornnittec, TXD 32

Oryaiizatiou Reprcsen tati., e(s)

Nortiem India Textile Research Association. Ghaziabad Dn Annroa-v Basu (CAaimraa)
DR N,l. S. p,u!.r,ln (l/rcrn arc)

E.I. DU Pont lndia Private Limited, Curugram StrRt MANo., lH^tER
SHRrv^Tr VEDTK{ KA?ooR (Alternare)

Aeronav Induskial Safety AppliaDces, Noida Srnr S^NDEEI HoR^
Affind Limited, GaDdhinagar SHRI N^RD{DR A KAJ^LE

SrrRr R_AHUL DEy MAL (Attenate)
Border SecuriQr Force, New Delhi SIIm pnsu Vstrwas
Central Industial Sccurity Force, New Delhi SHRr A. K. CHArrrRvEDr

Confcdd.atiorl ol.lndian fndusty, Ncw Delhi
Defeace Bioeogirieering & Electromedical l_aboraroD,-

Beogaluru

Def€mc Matqials aod Stores R€s.zrch & D€velopmeot
Eslabtkh.ned, rc!+ur

Delhi Fte Scrvice, New Dethi

Crffral*cscrve Poliee ForcerNew Delhi-

CentrZ GiFireEiplosive aad Ennironrrietrr liiifcty,
New Dclhi

SHxr R^VINDRA KuMAt Mtw-lAtterdate
SrmJ R^NDm KUM^R JHA

S;tnr PARrfl S.-SaHu (Atcriare)
Dn R. P Snrcri

srytu{4ryl!ytry4g&?9{")
Srfir Sur,rNpu M,cH piTn^

Dr T. M. Kcirirsri
DRVIii,oT:.LP. (Alternar4)

DR AMJR c SRrvAST^v
DRKKGP <Altqrrlef)
Stlxr A S. p^Rq^R (l ha.aatz ll)

SIm ATUL GARG

Def,cncc&Home SHRI D. K. Sgevi
Ncl,llelhr

Srnu VDD{ KErr^r. (rr&c,rrr{rr4.
Departmeat ofJute & Fibre Technolog, Institule ofJure Pr.or (Dr) A. K. Stao,.r,rTednol

"sY, ry.+11" PRoF D. Dls {Alternate)
Dircctorate General Fire Ser-vicss, Civil

Guards, Minidqr of llomc Atlairs,
Directo-rate General of eualityAssuralc€, MiEistry of

DcGncc, Ncrv Dclhi
DSM Dyneeura Liraited Murabai

Fir! Rckltluu(Aurucieiiou uf hrdie, ilcu, DclLi
Forcmost Tccbaico P\a Lrd New.Delhi

Indiar Institute ofTechnology, Nc*, Delhi
Inciiarr Tcchnical Textile Association. Mumbai

Irterlcli India Pvt Ltd, Curugraar

Indo Tibctao Border Police, Nerv Delhi

Snp.t Mersxoxe SNqr
Slm P. Dc (l/rerzare)

SHRr H,{RsH WAilDn li SHAiMA
SnRr RarcsH GarKv,h D <Ahenate)

Sunr P V, ltlu*alr Mou,ur

SHRr VrNAy Kl m{A
SHru Px,a.rasH KTTANN 

^ 
{AlrenqA

DR V K. Kors^Rr

Dn A\un R-qxitrtr
Sr{H BAs-a}rI IIHrA (,4r€laate)

SUI] IJEMiNT PARAB

Smi STTNDAR KxrsHN AN {Alter ate)
SHRI PRAKASH D,{t{GwAL

Srfl RAtnJL (l1r€r,ut€)
Srru K. S. Durr-o:,r

S lrRr A RWTN,DER SrNGr r (Alternete)

JCT I-irnited, Phagq,ara

\

\ tt
t

i
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R(prc.\en!! i\'?-(5)

Srirr \:r,!,r.sil K. KusirMcA&

I)R N,l. K. T^I-[:KDAR (Ahernote.\

(lor. AsHuANl KuvAR

Srnr VAIBITAV GUvrA

SHrr Rann P^L (l/terzale)

Srtnr B. C. Suttrut
I rcor R S IHNK\VAN (llrerrare)

MEMBP-R SECRETARY

Suu V MATInvA),'Ali

SHRr SHANafLroAM. B. (Altemate)

STTRI AJAT PANDIT

SlrR.I M. BALAsuBRAi{ M ri* (Ahenate)

SHRI DEVENDRA M. MAITA,AN

SHRr HARENDRA YADAY (Abaaale)

R-rrrrsgNrerrvE

Stnr M. S. VR}t
SHRI VuAY GARG (lrr"rrare)

SHkl vuAY YADAV

DR MANtsH^ MArruR
Srrrven Asrwnu Suoev (Alterndle)

STGIMATI AMTS^ JEYARAJ

Dq K,$rmreveN. K- (Altq4ole)

Smr A$ srr K^NsAL
Dn S, C. KANs,tt (llferrata)

Snru SusHrL BE

SHRI NrstlrH D^ND (l/rerzdA

SHRI StDHn TAxxm
Snawen Brnvx,t Sn f 

^llxr'r- 
Ultemalet

Snm Nexrsx CHcNDRA SHARI'IA

Srnr Besev-{Ret ANc ADr (Alternate)

SHRrM^TI lrcIrA BrswAs

Dn DEBARAI BHAr-ra an-.dtw (Alternate)

Srnu PxrvanraN Snrvasrev,r
Suru R-ru Ki-rrt,u. (-4&ezralQ

SHIJ VU.AY ToLEY

Strxr S,rNu.v A<;G,{R\1'AL (Altern a te)

SHITI PA]\,EJ AHMED

SHRI V K. R. MACHIRNU (Alternalc)

SlrRrr.{ATl L. M. CITANDRAKALA

SHnr Cnen.l^- Snqcs

SHRi A. K lltRA, SClwI,sr 'F'aNo He,u (TXD)

[Rrrrcsrln nc Dnecrgn Ganen u" ( .Lt-o1f,cio )]

\"1

t'il f)l lANl. I lYdcrrrtlrrl

[.] Ktl l,trl, Kurrpur

Nl.lt' lilpt Wing,, lvlirristry trf Dcl.cllcc (DGQA)' Punu

olllcc o1 lcx(rlc Commissroner, Mumbai

Oil lndusty Salbty Directo.ate, Noida

RDSU, Lucknow

Rcliancc krdustries Limitc4 NelY Delhi

RSWM lrd, Nolda

SASMIRA, Mumbai

SGS Irdia PvL Lt4 ChcDrai

SMPP P}'t Lt4 New Delhi

Surc Safety lndia Pvt Lt4 Vadodara

System 55 Private Limite4 Cher:nai

TATA Advanced Materials Limited" Bengaluru

Terminal Batlistics Research Laboratory, Chandigarh

Teijio hdia Private Limited, Guugrao

Tcx Corporatioo Limited, Gurugram

Tcxliles Committoe, New Delbi

Thc Bombay Iextile ResearchAssociation, Mumbai

TIJV Rheinland India Pvt Ltd. Gulugratn

BIS Directoratc Gene{ai

MEMBER SECRETARY

Ssnt l. K. Gurr,t
Scrrxrrsr'D' (TXD), BIS

41

Occupational Safcty, llcaldr aud Chemical Hazard

Committcc (CI{D08), Bureau of }ndian Standards,

Ncrv Dclhi

Ordnancc Clothing F'actoIY, Avadi

/
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.\'\lf \l)IiE\ I tr(,. r .rt l_\ 2i)2r,

1(]

lti t7!t5! : l"!! ! !tr--J.ll.!j.-(,_ Bt;I r-.!.! ir.l \!\ | r-N! tr-{ k!.r\
Ptl R FOR j\.IAN('E R Eet r I lrE Nt tr-N.t-S

( l'rqr .,l, < lra,rc .1.20 I inse( the follorving nerv clause aiter ^1.20.

''l'll |trrforttl0n - Arlv inlpa(t that creates a hole passitg througb rhc almtu. I hls nray be evldelco\i b).iny ol ltle
.llll:t::::l . f I 

,1," ,rc\c,r(e ol rhe proJcctite, a projeciile frai,n"n,, "u, 

",, 
,.nlr, ti.agment in thc clal back ing mareria t:lEl I nolc thirl nassc\ lhrotlllr lhe armor and'or backing material: or (c) any pr)rtion ol the bullet beinc uiiibta liu,,

the borly ritlc ol thc aunor parrcl.

ll\rtr7 4..lLu.tt 5.1. t) - jnsert the fbllowing ner note.lt rhe.ncj;
Nl'l'' lh'\h'lrlrl!olourr.,merlabncsilhouruseinrmbrcnrprelarlnrglordrrron\rDlndrrshallhetr)isa."n.,.rmirni 

o\e!fl.rlr( i(r ! \ ( ,,, uirle It( (i nur., rJrier shall be decided by rhc us{:n.

.-. (y''ogc.l, tluwe5.1.1,lue l)- Substiturc .A. 
ftrr 

.An arltliritrnal..

( /tr.qc 5. t./orrse 5.1.8) - lnsen the follorving new note at the end:
'N( ) fF 2 Q! r.I rsiease mechrnism sha lt work a long wirh double locking of kamrrbaDdh ,

(I'oge 7, tlause 5.2.7) - Substitutc rhe following for *re cxisting:

5.2.7 Gercral Requirements fot S,4p ancl HAp

.lI llt'1" sh:rll rleclarc the t1'pe ofrnaterials, number of layers, and rheir areal densiry in technical bi<l ofrender8ns snall hav( lo malntaul the same in b-ulk supply. The information sh:rll tre kept il sealed./secured condiuon andshall only be opcned in case trf f'ailure oftot auring bull testing fo, 
"o,rp"r,.on.Nlll l - I h' scalcd'sccured pa(kd is permittcd 10 bc opencd by Tcchnical Evatuarioo (-omminec (TEC) and alicr l.nticarien sha belc itl sealcd/sccurcd londidon ior future rel'ercnce. fhis sealed packet rnay b€ rctained fol. successlul bidder cnd be rcrrmed fo. rcsr oIbtddcrs.'

(Page 1. tlcuse 6,1.-l) 
- Substitutc the follorving fior the existing:

'6' l 'f rhrcar lcvcl 2 onrvards nray be lcw or standalone configurarion. In case of formcr, the flexible arnrour panelsshall be compliant to threat level I in all cases. In case ofstanialone configuration samples. rhe1, shall be complianrl() lhe rcquired threats.'Ihreat levels f shall also be compliant to threat level L l'hreat le...e!s 4 and 5 shall alsrr beconrpliant to threat level -1. For threat level 6. no other ctrmpliance is requiretl,
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, , r,,tlr'\rrnB lirt the cr''rttrrg
tPoge 9, clautc 6.5.2.1| - Suh\lltLrtcrrr'"

l.ut shall be rq,rcled, il thc t,r,tt-c,,nii,rnrtlrt''ir'
. ,1Lr.ri r', r,t rD(rru rll lr I ! r, i, L r'ri r,rirr rrr ..,,rrirpi,ntliltg r,, \lll

ol I S Percent i *'t' Annc.r Fr 
...,,.,1 r,r r,.rrrc,rh'nn,rr- t,r ':,rpl.'nirh, \'r r',t,irrr\rhrllclrc\lfr.rrlj.r(lrls

\i,li rIr.r',,x1,1 iJr,'r. L,,.:a l:" ".,.. 
i

i i1:, rl..,lo- r.JJ.i i. ',- i r''. '-,'

'6.5,2.1 De<.ision on nljor leli(l

( I'age 9, cl,.tuse 7 '1.2' s" nten(( 1) -S!
'ln thc event of tailue, subsequent lestiflg

lcnnitted.'

bsrirure 
the following tbr the eristing

on tlte:itme size shall not be pelmifiei], but tbr other sizes nlay be

.- ..- 11e tollo$ ing lbr thc (xrslrn(:
(l'oge9,clause8,0.-s.nt.n.s 11 s, btt""l"rr,-.< 

). g.2.1 iwatcr icsisriioi.c).
'Opcrating con,litions as givcn in 8.t.1 {j.)'\.'-;';lli{ric evalualion ofthe hullel res

ll.J,1 ( vibration rest) shall b(' . ,rrr.i,lcr cJ hL I{'r'

8-1.2,...' '".,i. r i.siiliio!c) ,ill(i
islaIll llck.ls

-^re :lt the cnd:
(P ge g, c/aase 8'0) - llsctt tl'" [olid*n9 '" 

.nndirron rrange conJirir)n) may be rx.rudcJ. if rht panel\ 3r€ resrcd aor orhdr

'N( ,I F - tfJ.sirc,l hy lhe - r r(.rrtrts ui [" r '
sc\ ('re coDdjtions (rP.? 8.1.1. ti..t l. N l.2 .rnd i r''

q,,65tirute the fcllorving tbr the existing clauses:

ll'ag? lO, clouses,S. l. 8. l. I or,./ 8.t'!) - -

',1.1Er,remeTemperalures 
-u.1",i1spccificding.1.1.

Both SA Ps and HAPS shall bc iubjcrlcd () "'" 
'

8.1.1 Lctrt' TenPerdture 
"--, 6 , l0 nlin. The malerial shall be exarnirred lor dclamrnarion,

Sample slrall be cooled to minus 40 + 5"t -tu'.,rhd 
visual dcfccts. The sanrplcs shall bc kcpt in rangc conditions

rlralrix cracking, componcnr }cl,iltallr,rl, or r..'l;b3ltistic cvaluation '

(rcc 8.{.3) for minimum l2 h bt forc e ondtl("""

,c r-t .:r ''
(Puge ll. tluuseS3,liuc Jt - Dclctc "-

q,r65tirute'6' tbr'4''
lPaSlet 2O, Table ll, Sl No. (l), col 5l' '-

- , .,lnrte '-'for'2'.
lPa51<t 20, ?' /r1e I I. 51 .\b. (ir ), ( 01 6l - suu'"
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)Pugt 19. cluuses C-2, C-2.1 and C_2.21 _ Substitutc thc following lbr the cxisting

C-2 ICW CONF'IGURA]'ION

C -2.1 UIiS: 25 mrr

1]t11' SLudrrd

7 -ir)

C-1.2 UF Sr 4.1 nln

llrfcrl ] Slandard

i.ttt

I rr

:l riii

4M

5il

\s

\s

)ulder l)rolertron \iAl, \h ll necd l(, b. s

\l
tll)Sradc I

t,1t

3.6:

l.9l

,1.(r{

r li

'il r l6lti

xt.

:.,(4

l1:

I !r

-Lr

lr:{nrl- baui, :llrd \ril. protucr,o.

l.'r)llr. hrct. \idc gro r rld throar

s }I
lipf ir(l! : SLurdird tpgldcI t ps,rdc: I pgrltdc I t-lpgmdr l Sund r.i

151 I1t I slI 'l 00 1.9.) I lli.l l() j .1i
5 3.1 7.28 5.01 r) 28 '- 1'1 .i l0

:,79

.i lLl 5.115 6t .r 18 r).(_r5 s t8 6i0 s02
" 5l i. Nl' 0(r l\ 9l 7it 9.-15 a] N.0:l t() r.)tr '(t(r

ii..l2 3..J,1 t0 53 6_19 t4 I t0

ti, 5li

]l.i6l(_)..17 l i.ll 8.lJ It.05 i4.0(; I{.71 11.75 1.1 rl 9.16

l.t'.Iadc l

L

(r l9

l4i

1,6:l

lip! rd. l

s )t
tjpgmdc I Up!raclc 2 Stxldxrd Upsmdc I Upgradc 2 Stfllldnr(i t pgrade I Upgradc 2 Sl.uaifti Ups,rdc I Upgradc l S(itndui.1.{)r l.l,) : tri :21 2.61 2.:r3 2.46 2.84 2.a6 l0r 2.69tt.2t) 4 2r)

4.53 s 14 70r 4.78 150 5 I2ar:') .1 lr) 5.l6 668 4.51 J 7.1 7 ilti 4.78 I 5(i i l:ri.l I 5ll 6 rl: ll.5s 5 5ar 5.lo 956 r,.15lt9 ? ,1.1
6.00 991 6.ll 0ni t\'il- t.' t0 li l 92 ,1,9| |t1.1 r.j j i I r..t

t16

rt8 \3i

lironl hld. r,rr(l\rd( prolccLion Fknrl an{l birel protection

I roIl. [,nck lr)d sr(ic p(,1!r rroll

j b rl

L,pgradc l
130

\()il \h,
rtic lly l]rentloned by rhe uscr wlth addrtionol \\'rrghr
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