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" Revision Note S : ' : r
; This standard is ralsed /to Issue 4 to update its content. "
" Historical Record ' : , e . ‘
This standard supersedes the followmg l
© STA 61 dated July 1967 - ‘ : ‘ ST AT PR
W,.WmDef Stan 95-13/-Issuc-1-dated l'l*Novcmber |98| et e e ! ;
Def Stan 95-13 / Issue 2 dated 5 January 2001 R ‘ 3
s Def Stan 95-13 / Issue 3 dated 19 May 2006 R
E a. This standard specifies the matcxral and perfomranoe requlrements for Proof of Pro;ecme
f Armour Plate (3 - 300 mm thrck) for Ministry of Defence use.: ~ , N
t t ]
1 b This standard has been produced on behalf of the Standardization Advisory Group (SAG) by o
the Corrosion’ Preventron and Metalhc Matenals Standards Productron Group (E3. - . PR }
c. This standard has been agreed by the authorrtles conoemed with. 1ts use and is mtended to be {‘
used whenever relevant in all future desrgns, pontracts orders etc and whenever practicable by | 1
amendment to those already in existence. If any dlfﬁculty arises which prevents application of the !
Defence Standard, the Directorate of Standardrzatron (DStan) shall be mfonned so that a remedy may
be sought. - . e o .
L I ® "
d. Any enqumes regardmg thls standard in relatron to an invitation to tender ora contract in which-
it is incorporated ‘are to be addressed to the responsrb!e techmcal or supemsmg authorrty named in the
invitation to tender or contract. | R A k >
N Comphance with- thas Dcfence Standard shall noﬂn kself relieve any person from any Iegal :
obllgatlons imposed upon them o i :
N | This standard has been devised solcly for the use of the Mmlstry of Defence (MOD) and its "
contractors in the execution of contracts for the MOD. To the extent permitted by law, the MOD
~ hereby’ excludes all liability whatsoever and howsoever arising (including, but without limitation,
~ liability resulting from negligence) for any loss or damage however caused when the standard is used
' for any other purpose . . .
. .
B § 1




 BSI1SO3058 Non-destructwe testmg AldS to vrsual mspectron ‘Selection of low-power
R . magnifiers .

BSI1SO 9328 Steel Flat Products for Pressure Purposes Techmcal Dellvcry Condltlons
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'3 Normative References R I

. ArmourPlate for Proof of Projéctilgs Purposes -

Scope

order shall state which type is reqmred The quality of production shall be assured by qualrty control
mSpectlon and testing procedures defined m~a process Control Schedule (PCS) o

The Mmrstry of Defence (MOD), lrlte its contractors, is subject to both Umted ngdom and<
European laws regarding Health & Safety at Work, without exemption. All Defence Standards
either directly or indirectly invoke the use of} processes and procedures that could be injurious to

health if adequate precautrons are not taken. Defence Standards or their use in no way absolves

' users from complymg with statutory and egal requrrements relating to Health & Safety at Work

31 The publtcatlons shown below arc refcrretl to in the text of tlns standard. l’ublrcatrons are
grouped and llsted in alpha numeric order

3.2 Reference in this standard to any ¢ related document eans in any invitation to tender or contract
the edition and all amendments current at the date of such tender or contract unless a specrf ic edition is
mdrcated o B - R =2

‘3 3 In consrderatron of 3 2 above users shall be fully aware of the issue and amendment status of
all related documents, particularly when® forming part of an invitation to tender or contract.

‘ Responslblllty for the correct applrcat:on of standards rests wrth users

34 DStan“can advise from where related documents can be obtained, Reqaests for such-

information can be made to the, DStaf Helpdesk How to contact the helpdesk is shown on the‘outmde
rear cover of Def Stans

KB . e

Duignatlon '_ Title

BS EN ISO l48—l Metallrc Materrals Charpy Pendulum Impaoct Test. Tcst Method
BS EN 1S0.6506 - K Metallic Materlals Brinell Hardness test. Test Method.

‘ BS EN 1SO 6892- -1 Metallic Matenals Tensrle Testtng Method of Test at Ambrent Temperaturc

“BSEN1 O‘l 60 Ultrasomc Testmg of Steel Flat Product of Thickness Equal or Greater than

6mm (Reﬂectlon Method)

.

5 Standard specrﬁes the requmements for proof of projé'&lle armour plate with a thrclmess of 3 mm
10300 mm and mcludes manufacture, inspection, dimensions, mechanical propetties, ‘ultrasonic -
ex: mination and test requlrements Two types of plate are defined, Type | and Type 2, the purchase
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R & ) Definitions | | ;.
41 ForthepurposeofﬂnsDefencdStmdqrdthefollowmg deﬁmtronsapply o
a2 Cm g [y ‘_ - N ' ’» B RS ’ -

, Thls is the product ofa meltmg or reﬁmng process involving one teemmg operatnon used to produce a

batch of mgots or slabs of known ehemrcal composmon

s P [P ,W«M.;,A,.. S e i s $eose ot e L s S e e e
' 4.} _ Contractor S
’ e
, A firm having a Ministry of Defence contract for the manufacture of eqmpment callmg for. the use of
] ‘ matehal to this Standard L « R
. 3 4.4 Dulgn Authorlty

- The approved firm, establishment or branch responsrble for the: detarled design df matenal to approved
specrﬁcatlons and authonzed to srgn a cemﬁcate of desrgn or to cerhfy sealed drawmg! :

A .

4.5 Inspection Lot

This is all plate within one thrckness range, as gwen in Table 1 that is of the same cast havmg the
3 . same heat treatment and heat treated bn the same facility. In cases where such piate conststs of a
: variety of thrcknesscs, thc thrckest plate shall'be sampled g

»Thrs is a plate cut or proﬁled from a mlll plate

4,.8

Procus Control Scllednle

: :
5 46  Mill Piate Unit et e
Thrs is the plate pmduct of a Smgle slab
, i s i i i S H,T,‘M
_', 4.7 Plate L
‘ N

The plan by whrch the suppher defines / specrﬁes

(a)‘ the sequence of manafactunng operatlons and proccsses | , SR

(b) the control parameters and thelr tolerances for each mdmdual proeess within the total

4,9 Suppner e

* .
]

A ﬁrm manufacturmg armour plate to thls Stan&rd o | | - . 8
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stated in the PCS

7 Steel Manufacture ‘ Tk

: *
L]

i S pplters shall prowde a Certtﬁcate of Conformrty with each plate supphed to thls standard statmg B
- -that all elemerits df the standard have been comphed with and- that manufacture hds been in e
- ac ordance wrth the agreed PCS. : :

d’rocess Control Schedule (P(,S)

- 6. 1 A Process Control Schedule suitable for aehtevmg tlae requtrements of this Standard shall be

prepared by the contractor(s) prior to the commencement of production.

6.2 Detarls of the manufacturing process, including chemical composition, steel—makmg, working

_of the cast product, heat-treatment; tests, acceptance standards and’ all other processes and treatments e

shall be included in the PCS s
) .
6.3  All stages of the complete schedule shall follow each other without delay, unless otherwise

*

6.4 Steel supplied to this Standard shail comply with all the relcvant clauses as defined m the.

contract or order

L

L

7.1  The steel shall be etther Type ] or Type 2 as specrﬁed on the order or contract. Chemlcal

o composrttou shall be as defined ln leles 2 and 3

72 . Where ingot producttou is used mgots shall be cast wide end up and |f allowed to cool

shall be given retarded cooling adequate to prevent ¢he formation of harmful defects. Ingots that
“have defective surfaces on wsual exammatron shall be rectfﬁed before' further processing.

- T 3 Where a continuous castmg process is used a minimum reducuon ratio of 3 to l shall be
used when rolling plate from continuous cast slabs unless the supplier can clearly demonstrate that . | [0
lower-reduction: ratios-afe-sufficient to work the coutltta‘ous cast structure and provide consistent

mechamcal properttes throughout the plate thtckness ‘

A ~74 All mgots and con~cast slabs shall be. metal stamped or metal tallied (inset) with the
- manufacturer s tdenhfteatton symbol cast aumber and mgotlslab number or Jetter.

8 Manufacture and Inspectlon of Mlll Plates 2

8.1 Ingots and slabs for rollmg or forgmg mto plates shall have satisfied the requrrem'ems of .

clause 7.

v .

82  Identification of plates by cast number and rollmg dlrectmn shall be maintained through all

[ stages of processmg

l, 8.3 " Plates shall be so cooled after hot workmg that the formatlon of harmful defects is

prevented S : e
‘ . . .

o g o A o B g i S e e
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segregatron : S : : B
: L o - .. ’ *

~of each heat treated plate, when compared, wrth the speciﬁed range of composmon, shall be wrthm
'rmmthe hmlts gweanSQSBZB,A il

i

; At e i w i v e ey

8.6. : AIl plates shall be properly dressed to remove gny surface defects

tempering. A complete heat-treatme‘ht record shall be kept for each plate. Pyrometers of proven
accuracy shall be employed

88 A'll accepted mill plates being transferred from one works to another shajl be fully ldenttﬁed
with the manufacturer s symbol cast number, plate number and rollmg direction. ‘

9 Inspection of Plates in Final Size

9.1 Millplates for cutting to final stze shall have satisfied the requirements of cylauses Tand 8.

order.

9.3 - All plates cut to final size shall be visually inspected, to BS 1SO 3058, on the edges and

-both- faees after-suitable preparation. Any with visiple cracks, laminations, excessive scale,

. extensive or deep pitting or any other harmful defects shall be reJected as also shall any plate wrth
edges or holes in a ragged c condition. P

i

9.3.1 If the dressmg of the plate has resultted in areas outsnde the ordered thrckness tolerance such

the depressron 5

[}

9 4 Each plate shall be Brmell tested in confonmty wrth BS EN ISO 6506-1 at each corner and

- at the middle, the former tests being | made at least 50 mm from any edge. At the positions where the

~ tests are to be made the surfaces must be ground toa depth of not less than 0.75 mm to clean away
any decarburrsatlon The hardness values shall be wrthm the range(s) specnﬁed in Annex B.

o 9.5. All plates 70 mm thrck and over, shall be ultrasomcally flaw detected in accordance wrth
B clause 10 o : . \:" R & ~ - . :

*
R Y

96 Al plates shall be measured and shall conform to the specrﬁed tolerances in respect of
, thlckness, see Table 1, and ﬂatness . S

84 - Adequate drscards shall be taken in all cases to ensure freedom from plpmg and harmful - -

- 8. 5 : The penmtted toleranoes of each chemical analysis taken from the mechanical test posrtron -

8. 7’ AN plates shall be grven a full annedhng or normahzmg treatment prior. to quenching and i

9.2 . Mill plates shall be cut and prepared iniecotdance with the requirements of the contragt or |

. plates may be submitted for concessron accompamed by a sketch showing the arca and the depth of B
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Nomhtalthlckuu mm N F‘T‘l‘olerancesk - m‘m.‘k.i: ‘1
 Solessthan 7 0 S oss

1 8to;,le’sat'lran'20l" -0 l.OO.':

2 t6lessthan 35 | 1.00 " 100

3610 less than 49 Y s0 150
50 to less than 100+ | 2.0(!)‘ 200

| tor to less than 150 3.00 . 200

OverlSl)mm 4.00 200

e i |

9, 7 Flatness

g _"'lfable 1: Thickness Tolerances -

The flatness ofithe plate shall be such that when laid on a surface plate the space between the plate
and the table must not exceed 4.5 mm-fof plates of 3 to 14 mm thlckncss and 6 mm for all the
thicker plates overa length of not Icss than 2 metres

9, 8 All acceptgd plates shall be stamped or mdelnbly marked with the manufacturer s symbol the
cast number, the plate number, the rolling drrectlon and any other markmgs required by the contract

or order.

10 Ultrasonic Eiamination "

10.1

This reqmrement only applres to rolledstecl armour plate of thrckness greater than 70mm

" 10. 2" Testmg shall be camed out to the reqmremenﬁ of BS EN 10)60 except as modlﬁed as

below

10.3 Converge. of Plate

e e1),3,1 Tewtmg shall be from one S|de of the plate |

10.3. 2 The plate shall be exammed by scannmg along parallel lmes spaced 50 mm apart

transverse to the major rollmg dlrectlon

104 Acceptance Crlterra )

The plate shall comply wnth the reqmrements bf BS EN l0160 Class S; from Table 4.

T

.
.




v1'0'.5"'_, Recor .'ing of Resnlts- o ) '
' - , . .
10.5.1 The res ;Its ot' the ultrasomc exammatlon shall be recorded oh a square gnd as per Annex C-
ar suitable alt“ mative, The' exantmed -face,o,f the,plate;shall be sdcnt;;ﬁ d}. y Qrctq} stampmg with, ttgg
letter: S A, B, C,D at the corners taken in order in a clockwise drrecuonb € }etter ‘A bemg s‘tamped'
e O the corner-at-which- thesxamnmtton commenced ;[g;e_,smes AB and DC will be parallel to the
rollmg Idurectron and the srdes AD and BC transverse to the rolling dwectlon ;
. _
10.5.2 The - following condmons shall be recorded and plotted ona pl?n view of the exammed plate

‘face, drawn on a squared grid, see Anngx C for an example.
(a)  all laminations greater than 5 sq cm.

(®)  all individual and cluster discohtinuities as described in the acceptance criteria.

L 4
(c) any aréa of plate greater than 25 sq cm over which the amplitude of the back wall echo is
reduced by more than 50%, with or without, any assoclated flaw- mdacatron

11 Mechamcal Propertles o
. ’ .

1.1 Test samples shall he cut from twg.diagonally opposrte corners of each fully heat treated

mill plate and samples for tensile testing, charpy ﬂhpact and hardness testing shall be removed from

the test sample in an orientation that is transverse to the direction of rolling. -

i 2 When the thickniess of the plate pcmnts the test pieces shall be cut from a position mld-way

i between the centre plane and- ﬂwsurfaee of the. plate%

11.3 The test samples shall bc hardness tested to tbe requrrements of BS EN lSO 6506-1 and |

“shall satlsfy the requtrements of Annex B.

1 I A Three tensile samples shall be prepared and tested in accordance with BS EN 6892-land the
tensile strength values must not vary by more than three quarters of the difference between the

maximum and minimum valucs specified. for the appropnate plate thickness in Anmex A. In each

case, the reqmrements of Annex B shall be satlsﬁed . .

(1.5 Three Charpy test pieces shali be prepared and tested in- accordance with BS EN ISO 148-1
and shall satisfy the reqmrements of Annex B. The Charpy notch shall be perpendlcular to the plate
surfaces i.e. shall run in‘the shon transverse dlrectron :

-¢

A1.6 The results of testmg and mspectlon ‘shall be recorded on the pro-forma at Annex C or
smtable alternative and coples sent to the purchaser and con3|gnee S

B ‘» .




A 1 Speclﬁcatlon Requirement

The Chemlcal Analysns shall be in accordance wuth accordanoe W|th cither Table 2 or Table 3.

a 115**,{jf'-”921; yrom ”
" e CHEMICAL COMPOSITION

v

h v o TiljleirTmical (:oinposiﬁbﬁfbrType { Material

L

Weight %

[emeht

..

. )

026 0 031

| siticon

g0 woas

.Mmgﬁwv

® r.

1050 to 0.80

Sulphur

0.010 max

A Phosphorus o |

0:0t5 max -

| Nickel

il
il

10.50 to 1.00

Chbomivm *

130 t0 1.70

, 030 :té\ o

T;ablye_:: C:hem,ic.al C

omposition 1 { TypeJM erial

Eleiﬁént‘-' o

e ,Wejgl_nt % ..

8280033
8 0 0.3

Silicon

Jowwoss

i

10.40 t0 0.70
. :’»:?tw. Vet i B

'Su'lphu'r b-

10010 max
. ¥

0015 max

e

Nlc'kel

0.60"mava

Chrom’mm

3.10 to 3.50.

Molybdenum .

940 10 060

B
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,, AnnexB S LTI IR
. Mechamcal Properties - |
' B.l Speclﬁcatlon Requirement !
The Mechamcal pmpemes shall be.m accordanpewﬁh ecther Table 4 orTabIe 5 .
' Table 4' Mechanical Prepemes for Type.l Material C
Nominal - : Hardness o UTs (MPa) : Elong (%) MIN Charpy V Notch (J) 3'
| Thicknessmm |BHN)Min_ }  Min L . |at-40°CMin ‘
37 | 336 ; . . -
8-14 ©321-363 1080-1190 | 12 -
1535 | 32341 | Cieostie | 16 1 245
3649 | 2033317 | 7100 |16 |
s-100 | 277321 | 9251050 6 310
0139 " | 262302 | 88090 | 16 355
Note 1: The 0.2% Pmof Stmss shall be dctennmed and recomed for mformatlon X b
Nofe 2: 3 Charpy tests shall be carried out and the a averagc of these tests shall not fall below the |
specified minimum value. Only one of theSe 3 mesu!ts may fall below the spemﬁed minimum but
must not do so by more than 4 Joules. N | » A
Table 5: AL‘lechavnic‘,a;»I Properties for Type 2 Materiai' .
'/ pwEagm e _ “ - - i : ’ - i : dw
T Nominal | Hardmess UTS (MPa) | Elong (%) Min Charpy V Notch ()|
Thickness mm | (BHN) Min . Min . . at -40°C Min |
71-100 2173 | 9s00 | 16 310
10039 | 262302 | sso9% | 16 © 355
140179 | 248285 | sasea0 | 0 7 |, 380
Caso219 | 229260 | Fross0 | o7 460
20250 | 27255 | 7ses | 18 500
251300 | 207248 | 700 | 20 | 540
Note 1: The 0. 2% Proof Stress shall be de;&mmed md recorded for mformat:on ,
Note 2: 3 Charpy tests shall be carried out and the aygrage of these tests shall not fall below the o
specified minimum value. Only one of thesc 3 results may fall belowsthe specified minimum but’
must not do so by more than 4 Joules
@4 ~
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CON I‘RACTOR
CONTRACT No

INTERNAL ORDER No

CAST No
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Annex C

Preferred Format for the Reportmg of Results

DEF STAN 95-13/4

SPECIF!CAT!ON

REFERENCE No

IDENTITY NO!

DATE OF INSPECT ION

C

Si

Qthers

¥

UTS.(Mpa) MIN

v Elong (%) MIN

VNOT
CHARPY AT
-40°C () MIN

BRINELL HARDNESS TEST AT EACH CORNER {Ato d)
AND PLATE CENTRE (E)

¥

A

B

QMEEMM

s s i

et S

NOMINAL THICKNESS

ACTUAL
THICKNESS (mm)

MASS (kg)

DIMENSIONS (mm)

HEAT TREATMENT

PLATE DESPATCHED ON

*

HARDENED

L

TO

/

TEMPERED
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F ile Reference

The. DStan ﬁle reference relatlng to work on thts standard ts D/DStan/337/28/ e
: B o R . ..
Contract Reqmrements o R

When Defence Standards are incorporated into contracts uSerS are responsible for their correct
application and for complying with contractual and statutory requirements. Compliance with
a Defence Standard does not in |tsetf confcl’ tmmumty from legal obligations.

Revnslon of Defence Standards SR !. ' ..» F
Defence Standards are revwed as neccssary by up lssue or amendment It is important that
users of Defence Standards should ascertain that they are in possession of the latest issue or

amendment. Information :on’ all Defence Standards can be found on the DStan web site &
e WWW: dstan.mod.uk - updated weekty“ and’ suppleme?tted regularly by Standards in Defence '
News (51D News). Any person-who. when making usc. of a: Defence Standaid enctmnters an

“inaccuracy or ambiguity is requested to notify: the blrectorate of Standardization (DStan)
without delay in order that the matter may be mvestlgated and appropriate action taken.

Sponsors and authors shall refer ta: Def Stan 00-00 part 2 before proceeding with any -

standards work.
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