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in addition to this specification:
Crawing F1301-060520

Cescription of method for testing F1301-903160
of piezoelectric crystals

Sampling procedures and tables §S 02 01 30 ar
for inspection by attributes MIL-STD-105D
2 DESCRIPTION OF PRODUCT

The circular piezoelectric crystal is provided with silver
electrodes. Mechanical stresses make the crystal emit

electric charges proportional to the applied forces.

3 PRODUCT REQUIREMENTS

3.1 MATERIAL

3.1.1 Approved materials: Matsushita PCM-5 and Hoechst SONOX P5.

3.1.2 The crystal shall, without breaking, withstand a pressure of
min 9 BOO N evenly distributed over the circular area.

AQL: 2.5 %. Destructive test.
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3.2.1

3.2.2

3.3

3.3.1

3.3.2

0 813 3306
1$sue Y

SURFACE QUALITY AND DIMENSIONS

The silver electrodes of the crystal shail be free from
silver oxide, sulphide etc. that may adversely affect the
function of the c¢rystal.

The dimensions of the crystal shall be within the Timits

specified in the drawing.
AQL: 1.0 %,
ELECTRICAL REQUIREMENTS

At room temperature, approx. 20 °C, the capacitance between
the silver electrodes of the crystal shall be min. 1 000 pF.

AQL: 2.5 %.

The following voltage shall be obtained when dropping a
steel ball from 150 mm with the crystal fitted in a testing
device as described in the deséription of method specified
in para. 1.

The mean amplitude of the generated voltage shall be min. 575 V.
AQL: 0.65 %. No mean value to be below 525 V.
The mean to be calculated on 5 tests with the same crystal.

Voitage polarity shall be in accordance with the description
of method in para. 1.
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3.4 MARKING
The positive electrode of the crystal shall be cleariy
marked by means of a stamp or equal; functioning shall
however not be endangered.
AQL: 0.65 %.
4 MANUFACTURE
4.1 PLANNING AND FOLLOW-UP
A manufacturing journal in accordance with the vendor’s
practice shall be kept and, on reguest, be shown. The
Journal shall give information on essential alterations in
the manufacturing process and state results of tests made
during manufacture. The journal shall be retained for at
least 20 years.
5 DELIVERY
5.1 PACKING
5.1.1 The package shail protect the c¢rystals from damage during
transport, handling and storing.
5.1.2 The crystals are delivered in lots of approx. 5.000 or
multiples thereof.
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5.2 TRANSPORTATION MARKING
The package shall be marked with name of product, drawing
number with issue letter, stock number, quantity and lot
designation.

6 INSPECTION

6.1 VENDOR™S INSPECTION

6.1.1 The vendor shall perform inspection to the extent necessary
to verify that the requirements of this specification are
met.

6.1.2 In case of deviations, a deviation routine agreed upon
between purchaser and vendor shall be used.

6.1.3 Unless otherwise stated in this specification, normal environ-
mental conditions (+25 + 10 "C, 30-75 % RH, 960 + 100 millibars)
are to be maintained before and during inspection.

6.2 PURCHASER"S INSPECTION
The purchaser shall be given an opportunity to be present at
and follow the vendor’s manufacture and inspection.

6.3 CERTIFICATES

6.3.1 The vendor shall account for his inspection by means of
certificates to the extent agreed upon between purchaser and
vendor. The certificate shall show that the 1ot has been
inspected and approved by the vendor.
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6.3.2 Certificates from sub-contractors shall be available to the
purchaser.
7 OTHER CONDITIONS
None.
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PURPOSE

To measure the peak positive voltage from piezoelectric
crystals.

GENERAL

A fixture provided with a device for generation of repro-
ducible mechanical stresses on the test specimens is used
for Eﬁb test as well as a measuring instrument for indication

of voltage. The units are connected by means of a lead on
the fixture.

EQUIPMENT

Crystals to relevant specification.

Tweezers for fitting of the crystals in the testing equipment.

Testing Equipment

Fixture and parts as shown on page 3.
Futhermore parts as specified in paras. 3.3.2 - 3.3.4.

Device for fixing of the plexiglass tube on the testing device.
Device to release the steel ball in the plexiglass tube.

Lifting device with detent to facilitate fitting of
crystals in the testing device.
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PROCEDURE

Before starting the test, the operator shall be well
aquainted with the testing equipment and the measuring
equipment.

Place 2 crystals with the positive poles towards the
contact plate as shown in the figure, page 3.

Place the steel ball in the release device.

Release the ball.

Read and record the obtained value.




FFV" /

Sheet

SPECIFICATION (SPEC.) 3

Issue

b

Appendix

" £1301-903160

00.1067,2 1000 7310

Steel ball 914.25

Weight 11.8 g

Guide, plexiglass
inside @ 16

Pressure pilate
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Test specimens
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Bolt

2 piezoelectic
crystals

Fixture
~ 2.8 kg

17

|—' —_— ——

Anvil Material:
STS 2090-04 or equal

Hardness 440 - 510 Hp

Hardened

—|- Contact D1até

Anvil
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Oscillo-
scQpe

Compressive force
~ 1.5 kp

17
20

Bolt Material:
ST52090-04 or egual
Hardness 440 - 510 Hp
Hardened

x) Contact plate

Material:
SIS 2225-05 or equal

Hardness 270 - 330 HB

Hardened
Thickness 0.4 mm
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1 Applicable documents

1.1 Article main document
Article and document designation
Assembly drawing

Verification program

1.2 Other documents referenced
Product Specification, HEAT 551

Drawing, piezoelectric generator (with four-layer diode)

Technical Specification A6060 (ESD protection)
Production equipment for impact test

Standard for soldering electrical connections
Classification of properties, interpretation of classes
Standards for environmental testing

2 Description of product

1215798
4113713
2 789 567

0 808 526

4 101 895

38 000 141
9240 411-C-1
FSD 5201
0817418
MIL-STD-331B
IEC 68-2

FSD 0124

The piezoelectric generator contains five piezoelectric crystals connected in parallel,
an electric initiator consisting of a surface-mount printed circuit assembly and a
holder for the crystals, two contact washers and a weight. The crystals are electrically
connected to each other and to the printed circuit assembly via the two contact
washers. The holder and weight are made of polycarbonate. One of the contact
washers is also used for mechanical assembly of the piezoelectric generator by being
crimped over the surface of the weight. The printed circuit assembly has terminals
for screw connection of the electric wires to the S&A Device in the shell.

3 Product specifications

31 Resistance to environmental conditions

The piezoelectric generator shall operate in the temperature range -40°C to +63°C,
and shall meet the requirements stipulated in item 7 after environmental testing in

accordance with this Technical Specification.

This shall be verified by design type testing.

3.2 General

The constituent parts shall meet the requirernents stipulated for them in the
applicable technical documentation, and shall be free from any defect that may have
a detrimental effect on the functionality, operation, safety, and storage capability of

the piezoelectric generator.
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33 Interface requirements

3.3.1

The piezoelectric generator shall have the same sensitivity at target impact, and the
same mask safety, as the previously used piezoelectric generator on Drawing No.
4 101 895. This shall be verified in the design type testing.

3.3.2

At initiation the voltage pulse, measured between the terminals X1 and X2 (earth),
shall have such properties that it is capable of initiating electric detonator N8. This

shall be verified in the design type testing.

34 Function

The electrical functions, terminals, connections and test points of the piezoelectric

generator shall be as shown in Figure 1 below. The measurement values specified
apply at a room temperature of +19°C to +25°C.

Piezoelectric ‘E
crystal
min 5.0nF

Lo Dl

Lx1 | TPC B
S

Ix . 1

?_L__ — oo

IJP,A (31) ﬂ A1

! | =

Rlﬂ st' R2
TPBI(J2) r :
$ TP32(J31 i

The crystal is connected to the PCA via the piezoelectric
generator contact washers and jumpers J1, J2 and J3.

Figure 1

34.1 Piezoelectric crystals
The capacitance between TPA and TPB1 shall be 5.0 nF minimum (2]. Alternatively,
the measurement can be made between TPA and TPB2. The method of measurement
shail be as specified in item 4.3.5.
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34.2 Discharge resistor R1

The resistance between X2 and TPB1 shall be 10 £0.2 kohm {2]. Alternatively, the
measurement can be made between X2 and TPB2. The method of measurement shall
be as specified in item 4.3.6.

343 Discharge resistor R3

The resistance between X1 and TPB1 shall be 470 £10 kohm [2]. Alternatively, the
measurement can be made between X! and TPB2. The method of measurement shall
be as specified in item 4.3.6.

There must be no load resistance connected between X1 and X2 when measuring R3.

34.4 Initiation function

When tested in the impact apparatus in the drawing referenced in item 1, and with a
resistance of 90 =5 ohms connected between X1 and X2, the initiation circuit shall
initiate. Measurement of voltages shall be done with TPA as neutral (earth). The
initiation voltage level shall be -90V to -20V, and the time until initiation shall be

30 us.

Test method and definitions shall be as specified in item 4.3.7.

4 Manufacture
4.1 General
4.1.1

The piezoelectric generator shall be assembled in premises with a cleanliness level
and ESD protection that are normal for this type of work. Technical Specification
A6060, document no. 38 000 141, is applicable for ESD protection.

4.1.2
The parts shall be free from dust, burrs and other contaminants.

4.1.3
Assembly of the piezoelectric generator shall be governed by instructions specifying
the method and sequence of operations (including inspection/verification operations).

4.1.4
Personnel who perform soldering shall be certified solderers.

Dennra handfing och dess innehall ar FFV Ordnance AB egendom och far inte This docurnent and its contents is the property of FFY Ordnance AB and
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4.2 Planning and monitoring

A production log shall be kept that shall be produced on request. The log shall
contain information concerning the batches of substances used in each lot, the results
of tests conducted during manufacture, and any changes made in the manufacturing
process.

The log shall be kept available for at least 20 years.

4.3 Methods and equipment

4.3.1

When assembling piezoelectric crystals in the piezoelectric generator it is vital to
ensure that the positive poles of all the crystals face the same direction as per
Drawing No. 4 113 713. The positive poles of the crystals are designated by a dot.
Tweezers or equivalent shall be used to handle crystals.

4.3.2
The contact washers shall be free from grease, oxides and other contaminants that

degrade solderability.

4.3.3
The wire jumpers, J1, J2 and J3, of the printed circuit assembly shall be soldered to

both the contact washers of the piezoelectric generator as per Drawing No.
4113713,

4.34
The measuring voltages and currents used during manufacture and inspection shall
be such that constituent components are not damaged.

4.3.5

The capacitance value specified in item 3.4.1 applies when measuring with a
measuring bridge with | kHz measuring frequency and 1V sinusoidal measuring
voltage. A different measuring method may be used subject to approval by the
purchaser.

4.3.6
The resistance values specified in items 3.4.2 and 3.4.3 are applicable to direct

current,
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4.3.7

Designations for the measuring points specified below are as per Figure 1 in item
34

When measuring the initiation function as per item 3.4.4 the impact apparatus
specified in item ! shall be used. The impact apparatus is pneumatic. The
piezoelectric generator shall be located in a fixture designed so that the installation is
equivalent to the installation in HEAT 551. In the test the fixture is first compressed,
after which a shock wave is generated. This shall be of such magnitude that the peak
value of the crystal voltage, measured between TPA (neutral) and TPB, and without
load between X1 and X2, is -120V to -160V. The rise time shall be 30 us measured
from when the crystal voltage reaches -2V until it reaches its peak value. Periodic
inspection of the impact apparatus shall be conducted to the extent necessary to
ensure correct magnitude of the shock wave.

The functional requirements are defined in Figure 2.

< Time to ignition =l ¢

-2V -1

Ign. voltage level :

) UTPBI — TPA (neutral)

Figure 2
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5 Shipment

51 Packaging of goods unit

5.1.1

The packaging shall have ESD protection, and shall be designed so that the product
is not damaged during transportation, handling or storage.

5.1.2

The piezoelectric generator shall be delivered in the lot sizes agreed with the
purchaser.

5.2 Labelling of transport packaging

Each packaging unit shall be labelled with the quantity, denomination, article number
with change number and lot designation.

6 Inspection
6.1 Vendor inspection
6.1.1

The vendor shall perform inspection to the extent required to verify compliance with
the requirements stipulated in this technical specification.

6.1.2
Any non-compliance shall be subject to the applicable non-compliance procedure

agreed between the purchaser and vendor.

6.1.3
Unless otherwise specified in this technical specification the standard environment

(25 £10°C, 30-75% RH, 960 =100 millibars) shall apply before and during
inspection.

6.2 Purchaser inspection
The purchaser is entitled to attend and monitor the vendor’s production and

inspections.
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6.3 Certificates

6.3.1

The vendor inspection shall be reported in test certificates to the extent agreed
between the purchaser and the vendor. The main certificate shall state that the lot has

been inspected and approved by the vendor.

6.3.2

Attestations from subcontractors shall be made available to the purchaser.

7 Additional requirements
A | Environmental testing
7.1.1

Change of temperature as per [EC 68-2-14 test Nb.

7.1.2
Dry heat as per IEC 68-2-2 test Bb.

7.1.3
Damp heat, steady state, as per IEC 68-2-3 test Ca.

7.1.4
Damp heat, cyclic, as per [EC 68-2-30 test Db.

7.1.5
Long-term storage as per MIL-STD-331B.

7.1.6

Vibration at +63°C and -46°C as per FSD 0124:016.

Safety requirement.

7.1.7

Vibration at +63°C and -46°C as per FSD 0124:018.

Safety and functional requirements.
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7.1.8

Jolt at +63°C and -46°C as per MIL-STD-331B Method 101.1.

7.1.9

Shock test at -46°C as per FSD 0124:052.

7.1.10

Shock test in horizontal recovery firing with an acceleration of 200.000 m/s>.
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Fordringsklass [3]
galler generellt
Generally applies
requirement ¢1ass [31

‘ )} Groggad till HY2,5 ca 75.
Fri fran oxider och andra

fororeningar.
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=10, 1 4

Annealed to HY2, 5
Free from oxides and other
impurities.

approx 15.
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INSP DATE HdS/ DA N
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Desacription

Third Genaration HEXFETs fom
with the best combinaticn of fast
on-resigtance and cost-oifectivenssa.

The B-Pak is designod for surfaco 1
wave soldedng technigues.
through-hole mounking appicatons. Powar
are possible in typical suriace mourd appiicatiens.

international PO-2.8974
Rectifier IRFR310
HEXFET® Power MOSFET ":”:Us-‘o
L gynamlc ﬂ;{dt F\aﬁ;:gﬁmd 5

- el salanc _
il u::c_{gam} Vpss = 400V

= Sirsight Laad (IRFL310 ! +

™ Avai?b‘e inTape & Flee,l a D:D FIDS(W = 3.692

@ Fast Swilching

@ Ease of Paraileling s Ip=1.7A

Intemationst Rectifiar provide the designar
switching, ruggedized device design. et

using vapor phase, ntrared, &F
“The siraight lesd varsion (IRF1} eeries) iz for
dizgiparon levels upio 1.5 walts

W

OFAK LEA
TOBINA TOISLAL
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T=a mm@
P O T e Cowar Disgioaton (PG Mownil- e X e
mewﬁ 0.20 wire
g Eactor (FoBMouny L 0820
Yos _mﬁmmvowan — z:; n:.l_""
| Singls Pulse Avalanche Enomy ©
%“"ﬂ—_— m—;::rfaw D > _ 5.7 Aol
[ —{Rapslitive Avarnche Energy @ 25 |
it Poak Diode Recavery dwidt © .40 vins
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Flas Jungtion-io-Amikont -— — 110
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A 2 T
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RED W\ﬂt}d 2 IV
HOS/ s S DIMENSIONS AR :
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EBlectrizal Characteristics @ Ty= 25°C (unless otherwlse specifiad)

@ Ven=SoV,

miax, junstion tempemiure (Seo Figure 11}

smiting
Rg=250, las=1.7A {See Figure 12)

T25°C, LeS2mH

Paranwiar Min | Typ. | Max | Units ___Text Conditiona
Yrmnss Drain-to-Source Breskdmen Yollaga 400 == YV | VosOV, Fuo 250pA
avy ‘AT Bregkdonn Tamp. Coelficiant — } 0.47 | — | VPG | Roferenca to 25°C, Jp= tmA
Posien Static Dralnto-Sourca On-Raaistance —_ —_ | 35 [ iu_pimr, p=1.0A &
Vesmy Gaba Threshold Vollage 20 — 4.0 V | VoseVas, = 25004
ga Forward Traisconduciancs oga7 | — = § Yo=Y, u10A D
- c ; e =t—18 1 . A
— - 250 Viue320V, Vao=0V, T=126°C
S Gate o Sourco Fonwasd Loak — ] — @L 7 VosmdV 1
Gate-to: Souce Reverso Lookage = | = }-100 Vogu-20V
Oy ITotal Galo Chaigs =l =112 I=2.0A
= Galato Source Chargs — | — | 1.8 | nC |Vgs=u2oV
O Gata-{o-Crain Chker) - —_— 83 Vos=10V Sea 7o, § and 130
[ Tum-On De.}ﬂ"ﬂmﬁ —~ 7.0 — Vop=200V
Ir Fige Tiua — | 29 | — ne |=28A
| Tgom Tum-Cit Delay Time -— 21 - P24y
L] Fall Time et e | £ B Ro=80) Ses Flgure 10®
Lo Intemnsd Deain Inductancs —] 4% | o s
gl L
Lg Mg Source Inductance ~ | 75| — b ;a’:ga;‘ <
| Com Capaciance — Lrer]— ¥
iCm O Canaciiance — 1 3 | — | PF (Vos=25V
[ S Ravaree Trargies Cavacdancy it 1. ) fol @ity Sea Figurs 5
SouresDrain Ratings and Characisristica
Peramator sEn. | Typ. | ibax, | Urits __Test Gonditionz
ta Comiinuous Source Current — | = | 1z MOSFET symnbat 2
dy Dicde’ A showing tha
] Pulsed Source Cumrent L R itegral mvarce %
(Body Diada) B p=n &ﬁhn dicda. 3
Vso Dipde Forward Voltage — [ —=1Ttsl Vv T Ig=1.7A, Vos=OV ©
tr Fovama Recovery Tims — | 240 { BAD | A | T=25°C, le=20A
Qe Ravarse Recovery Chargo — $ &85 | 1.6 PG | difde=100AN s D
ten Ferwamrd Tum-On Tima Mrvingle tumren tma ls 4 (tian-es i3 dosninated By Lanlp)
Nptgs:
o Repoilive aing: puiss widib Grnilled by P langi7A, dif s, VooV
Tes15000

@A Pulsz wigyy <200 ps; duty eyclo <2%.
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'JOE” DESCRIPTION el MATERIAL
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INSP. DATE (Do DA No HEAT TREATMENT Rc. TRANSISTER POWER
MOSFET
AMENDMENTS 125-25Ra §7 0.2-08Ra  \/\/N/

W/ Mi’ o 16-6 3 RIY/Y7 0.1-0.025 Ra /A7y M/
R S.i) a Q{)\(’: (\} £ AV
HOS/ W DIMENSIONS ARE IN mm. DRG. N

DATE 8 . No
cADC 23[9} TRD- |.2.2.220

CKD SHARP EDGES 70 BE REMOVED @ B_SEALE:— NTS
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Vps. Drain-to-Sourcs Valtage (volis)
Fig 1. Tyglcal Output Characteristice,

wh

Ves. Drainds-Source Yoltage {volla)
Fig 2, Typical Quiput Gharacteristics,
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INSP. DATE  |cpo DANo | HEAT TREATMENT Rc. TRANSISTER POWER
MOSFET
AMENDMENTS .- 125-25Ra {7 0.2-08Ra \VaVav/
WM/ B DL N i M/C
2D @_:! :\‘, 16-6.3 RaV/N/ 0.1-0.025 Ra A/ /7
HOS/ Wy
CADC {’2@/’/ DATE 3&{.(»/0?/ DIMENSIONS ARE IN mm DRG. No.
5&4 UNTOL. DIMNS 15:2102 MEDIUM TRD- 1.2-2220
CKD ﬁw— s {CKD
| SHARP EDGES 70 BE REMOVED @ B SCALE:- NTS
DRN j2 <2# . | GUGING SURFACES SHOWN BY THICK LINES
N _ No. OF SHT. - &
APPROVED BY J/GA1 Re'n/crr ORDNANCE FACTORY KHAMARIA SHEET No. - 3
PS/GS. STORE:- COMPT
DRG. No. DRG No.




T0 BE MARKED ON
TOOL/GAUGE/PART THIS DOCCUMENT IS THE PROPERTY OF GOVT. OF INDIA
TED- 1.2.2220 MINISTRY OF DEFENCE & IS ISSUED FOR THE PURPOSE

VETTED-FOR PLANNING AND TRADE ENQUIRY.

OF DEVELOPING/MANUFACTURING STORES REQUIRED FOR
DEFENCE USE. IT MUST NOT BE REPRODUCED/DISCLOSED
TO ANY THIRD PARTY OR USED FOR AND CIVIL PURPOSE.

IRFR310, IRFU310

_._‘__,__.__—a—lu—n—v—'-—_——

T - T T 1
A I D RN NS
= Casa = + Cog _?n. i6 Ypg ) BV —\;\\)
g \\F‘\. [ i g /rj?
-..._‘tj \J > iz "
3 " g {1 A/
é“ <] = 3 . XA/
= g A
0 == :Eﬂ,lr“' et g N ,
h""ﬁru \\-« 5 = &
1 o~ el
w® wt L 3 O] a EY 12
Vs, Drain-to-Sourca Voltage {voit=) Q. Total Qats Charmge (AC)
. Typical imnca Vs, Fige. T ezl Gate Charge Vs.
Fhwe Eraln-tu—sagicrc,s Volia_u: (g:?wwSoum Voitage
= o, =
'g_f" I..# = OTESAT is;:;ﬂ:ﬂ:nn LM‘I‘:.D s
] vl ¥ t
g 2 £
- 11
3 ,/ / g : = S
§ — & é 3 1L 1
f 2e g : 1 N -
7 E ik S e = ==
g f ’ : . ;c:.mgcr‘__rrﬁi = ﬁ_l_
“1!.‘! 3T 5.3 (K] :?aa-m{t.a v.3 3 shwm.::au;sa T )
Vsp, Souse-fo-Drain Vaitage {volts) Vps. Drain-lo-Sourca Voltage {(voilz)
Fig 7. Typlcal Sourcs-Drain Digde Fig 8. Maximum Sate Opsratling Area
Fomward Voltage
-~ PRage ¥
N
'Jf“ DESCRIPTION oFF MATERIAL
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- ) MOSFET
AMENDMENTS 125-25Ra {7 0.2-0.8 Ra AVAVAVS
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i %tg q ’ AVAvAv,V,
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(KD va\ﬁu‘ K
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“a,
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Applies to all holes,
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ITEM | DESCRIPTION NO. | MATERIAL DRG. NO
No. OFF
HOS/
INSP. DATE  |cap DA No HEAT TREATMENT Rc. CIRCUIT BOARD
OUTLINE DRAWING
AMENDMENTS 125-25Ra Y7 02-08Ra SN/
JW}A&%&! ,{‘,} -|pamM/ 16-63Ra 7 01-0025Rs AT [C
e el P
MENSIONS ARE IN mm.
?ggf DATE ?o[Sfo? ol ONS ARE IN mm. DRG. No.
4 A UNTOL. DIMNS. 15:2102 MEDIUM TRD-2-2. 22/3
KD M e
i iy SHARP EDGES TO BE REMOVED ,..f ':___;3' SCALE.- NTS
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Through Holes

Symbol Diameter(mm) Tolerancetmm) Plated Ouantity
L ] @a.4 +2.1 -0.1 Yes 17
A 2.9 +@.1 -@.1 Yas 2]
A 3.3 +@3.1 -8.1 Yes -
M 2.4 +0.1 -8.1 No a
Processing
Material Epoxy glass FR4
Type Double sided
Mataral thickness 0.8 mm
Cu thickness 0.35 um
Rauting tolerance +0.1 mm
Surface threalment NHAL
Solder resist Waet filkn

ITEM | pESCRIPTION
No.

NO.
QFF

MATERIAL DRG MO

INSP. | DATE {'ﬁf," DA No | HEAT TREATMENT Rc. PCB, DRILL & PROCESSING
AMENDMENTS 125-25Ra V7 02-088a 777
WM/ R& : NG/ 16-63Ra 7 010025k Ay VO
?gg! @‘J;V‘ DATE 3¢f II Q DIMENSIONS ARE IN . DRG. No.
UNTOL. DIMNS. IS 2102 MEDIUM TRD- 2. 2. 2214

i A? |CKD r~ SHARP EDGES TO BE REHOVED @}_ ._3_ SCALE - NTS
DRN TRD ) .| GUGHNG SURFACES SHOWN BY THICK LINES

T Mo. OF SHT. - 1
APPROVED BY Tt.GM RE—DIUR ORDNANCE FACTORY KHAMARIA SHEET No - 1
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0.6

2.8

Skala/ Scale 10:1

Material: Fortent koppartrad/
Tin coated copper wire

DRG. No.

™
=¥
4
ITEM | pESCRIPTION No | MATERIAL DRG. NO.
No OFF
INSP DATE gtk DA N
. CAD A No HEAT TREATMENT Re. IUMPE R
AMENDMENTS 125-25Rs N7 02-08Ra 77
M/ Ry 24 e 16-63Ra 77 0100558 gy L
HOS/ - DIMENSIONS ARE iN mm. | DRG. No.
e @.«v DATE gp)c)oy 0. .
UNTOL. DIMNS. IS 2102 MEDIUM D- 2. 2.
CKD :%Qw KD SHARP EDGES TO BE REMOVED (:\‘) SEALE- NTS
DRN TRD g GUGING SURFACES SHOWN BY THICK LINES \:IJ
=T, No OF SHT. - !
APPROVED BY Tt. GM RLD[etR ORDNANCE FACTORY KHAMARIA SHEET No. - 1
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Priméarsida/
primary side

Sekundarsida/
Secondary side

Skala/ Scale 2:1

ITEM | pEScRIPTION W [ MATERIAL DRG NO
No. OFF
HOS/
INSP. DATE  |rap DAMNo | HEAT TREATMENT Rc PRINTED CIRCUIT BOARD
AMENDMENTS 125-25Ra 57 02-08Ra NN
g/ R@y}.ij‘f%w 1683k Py 01005R VY | C
32 —
?333 W DATE 35’9’0? DIMENSIONS ARE IN mm, DRG. No
P UNTOL. DMNS 152102 MEDIUM o- 2.2.2216
KD Jdormt K
KD _{wnapfnats 10 BE REMOVED @_ BSCALE:- NTS
k'S
DRN TRD i ’ GUGING SURFACES SHOWN BY THICK LINES e
——= No. OF SHT. - 1
APPROVED BY Jt.GM. Rﬂ.D[rJR ORDNAMNCE FACTORY KHAMARIA SHEET No. - 1
PS/GS. STORE.- 84 mm 551 COMPT.
DRG. No. DRG No.
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Package Outline
HEXFET TO-252AA {D-PAK) Outline
Dimensions are shown in milimeters (inches)
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NOTES
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No.
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HEXFET TO-252AA (D-PAK)

Tape & Reel Information

Dimensions are shown in mifimeters (inches)
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|
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NOTES:
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L DESCRIPTION e MATERIAL
s TRANSISTOR POW
INSP.  [DATE |cpg  [DANo | HEAT TREATMENT Re UWER
MOSFET
AMENDMENTS 125-25Ra \7 02-08Ra  \\/N/
IWM/ A T 16-6 3 RN/ 0 1-0 025 Ra M/C
Azy {440 VWV
HOS/ o DIMENSIONS ARE IN
CADC. @"V DATE 30{9/0} » DRG. No.
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Electrical Specification
lpragsy: 1 A max
‘IS:M:}ﬁO vV min

Vpo: 104....118V

IprM : 5 HA max

Izo : 10 pA max

1y : 60 mA typ. 150 mA max
Vo ¢ 1,8 V max

Rg: 0,1 KO min

dv/dt ; 1500 VY/us min

di/dt : 150 A/pis typ.

Storage ternperature : -65 10
Junction temgerature : -40 to

. (1,52 mm) from case.

 Lead solder temperature: 230

SIDAC {Silicon Diode for Alternating Current)

'-1-5},1: 20A {6OHZ), 16,7A (50HZ>

+150 °C
+125 °C ’
°C for 10 s max: <= 1/16"
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e DESCRIPTION oFF ATERAL
HOS/
INSP. DATE  |(po DA No HEAT TREATMENT Rec. BILATERAL SWITCH
AMENDMENTS 125-25Ra X/ 0.2-08Ra AVAVAVS
JWM/ 3] Y’ 16-63 Ra\/N/ 010025 Ra A/A/N/ M/C
R K:D (L‘I};f!’(i{,j; 3
HOS/ e DIMENSIONS ARE IN mm, DRG. No
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:LE” DESCRIPTION e MATERIAL
HOS/
INSP. DATE  |cpo DANo | HEAT TREATMENT Rc BILATERAL SWITCH
AMENDMENTS 125-25Rs 7 02-08Ra  \/\/V/
TWM7 ] G e e 16-6.3 Ra\/%/ 01-0 025 R M/C
R At ’ * VY
HOS/ S AT IMENSIONS ARE IN mm.
CADC. \ - DATE %/ﬁ.ﬂ? DIME min DRG. No.
'IQ,,_,\ UNTOL DIMNS. IS 2102 MEDIUM TR - 12-2221
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TWINE SUTURE WIRE, 7x0.14.
MATERIAL :- SIS STEEL 2343-02 or

SSEN 10088-3144364A

Item No.
No. DESCRIPTION ofF MATERIAL
JWM/
Insp. fDate |cpn  |DA No |Heat Treatment Rc.- TWINE SUTURE
Amendments V 125-25 Ra A7 0.2-08 Ra WIRE i
WMZAL b, g K /
Iil&D fjﬁ:"‘rﬁ”‘ﬂ V/ 16-6.3 Ra VA7 0.1-0.025 Ra[M/C
JWM/ DIMENSIONS ARE IN m, Dra. No.
cape QP |DATE 34gey ¥ TRD-1p22
L UNTOL. DIMNS, IS®2102 MEDIUM RU-122223
CKD .rox CKD : SHARP EDGES TO BE REMOVED @)_ g SCALE:-
DRN TRD : Gauging surfaces shown by thick lne
No. of sheets - 01
Approved byt gar @gdkTe ORDNANCE FACTORY KHAMARIA Sheet No. - 01
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ITEM | pESCRIPTION MO. | MATERIAL DRG. NO.
No. OFF
HoS/
NP [DATE |cap  [DAMNo | HEAT TREATMENT Re. ELECTRIC IGNITION UNIT
AMENDMENTS 125-25Ra V7 02-08Ra 7/ i
JWH/ MT’ DGM/ 16-63 Ra 0.1-0.025 Ra M/C
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2 Scope

Property classification is based upon SS 2222, which states that 4 classes are to be
used.

A general interpretation is given in the standard. This document contains a more
comprehensive interpretation with emphasis on weapon and ammunition.

Class 1 is safety-critical properties.

Class 2 is function-critical and safety-affecting properties.

Class 3 is function-affecting or production-preventing properties.

Class 4 is properties entailing a slight risk for product function or production
disruption.

Certain additional symbols can be used, such as [D] which means that the obligation,
as noted in documentation, for the requirement has been verified.

Observe that requirements, specified interpretations and instructions in the product
documentation always have precedence over the rules given in this document. All
technical drawings and technical specifications containing property classifications
shall refer to this document instead of referring to SS 2222, and 0 817 418 shall be
assigned to the document structure of the article.

3 Classification of requirements
31 Requirement class 1

Class | shall apply to safety-critical properties (very serious faults). This means that
when producing units the process shall be controlled in accordance with the
corrected capability index (Cpk) of at least 2, which means that the probability for
obtaining values outside the tolerance is less than 10™ for a given property.

In cases where process control as indicated above is not possible, the units produced
shall be subject to 100% inspection. This shall be performed:

» with automatic test equipment that can correct or fault.

» or by at least two separate 100% inspections (performed by other than the
manufacturer operator). Inspections shall be performed on the unit or in
subsequent stages of the assembled unit. When purchasing articles, all
required inspections shall be performed by the supplier unless otherwise
stated in the contract.
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» or by at Jeast one effective fault-detection at a subsequent process stage (for
example, where it is not possible to further assemble a faulty unit).

In those cases where process inspection and 100% inspection are not relevant, e.g.
destructive testing, then the method and scope of the inspection shall be indicated in
each specification (for example, inspection of a fuze in safe position). A table based
on sampling plan S4, in accordance with ISO 2859 (SS 02 01 30), is given below as a
guideline. No faults are allowed. The limited selection of samples presumes that the
production process is well-inspected and under control.

Sampling can be performed through continuous inspections evenly distributed during
production or as sampling when the production lot is complete.

Lot size Samples
<50 3
51-150 5
151-280 8
281-500 13
501-1200 20
1201-3200 32
3201-10000 32
10001-35000 50

When faulty results are obtained in the sample control group, take corrective actions
in accordance with Section 4.

Class 1 means that the obligation [D], as noted in documentation, for obtaining
measurements of each individual or the use of a “gauge”, and that the number of
units inspected and any faulty results shall be indicated.

Example: A dimension if inspected with a gauge, 452 units are inspected and none is
faulty. It shall be noted in the documentation that of 452 inspected, 452 were
approved and 0 were faulty.

The results shall be documented in the production journal. Many properties can be
documented under the same paragraph in the journal, presuming that references are
made to applicable operational documentation.

Certain properties shall have all obtained measurement values documented and
archived. This can apply for certain customer requirements, for example arming
times for acceptance tests, x-ray information for structural analysis. If there is a
requirement for the documentation of individual values, then such shall be indicated
in each specification.
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3.2 Requirement class 2

Class 2 shall be applied for function-critical (function-preventive) or otherwise
safety-affecting properties (serious faults) This means that when producing units the
process shall be controlled in accordance with the corrected capability index (Cpk) of
at least 1.67, which means that the probability for obtaining values outside the
tolerance is less than 107 for a given property.

In cases where process control as indicated above is not possible, the units produced
shall be subject to 100% inspection not performed by the operator. This shall be
performed:

¢ on the unit or in subsequent stages of the assembled unit
¢ orin accordance with Class 1.

In those cases where process inspection and 100% inspection are not relevant, for
example destructive testing, then the inspection method and scope of the inspection
shall be indicated in each specification (for example, function inspection of an
electric igniter). A table based on sampling plan S4, in accordance with ISO 2859
(SS 02 01 30), is given below as a guideline. No faults are allowed. This limited
sampling presumes that the production process is monitored and under control.
Sampling can be performed through continuous inspections evenly distributed during
production or as sampling when the production lot is complete.

Lot size Samples
<50 3
51-150 5
151-280 8
281-500 13
501-1200 20
1201-3200 32
3201-10000 32
10001-35000 50

When faulty results are obtained in the sample control group, take corrective actions
in accordance with Section 4.

3.3 Requirement class 3

Class 3 shall be applied for function-affecting (function-degrading) or otherwise
production-preventing properties (less serious faults) This means that when
producing units the process shall be controlled in accordance with the corrected
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capability index (Cpk) of at least 1.33, which means that the probability for obtaining
values outside the tolerance is less than 107 for a given property.

When process control as indicated above is not possible, the units produced shall be
subject to statistical inspection. This shall be performed:

s by at least one statistical inspection, see recommended sampling below.

e or in accordance with Class 2.

Random testing scope:

Non-destructive testing. Simple sampling with a control group as indicated below
and approved with 0 faults.

Sampling can be performed through continuous inspections evenly distributed during

production or as sampling when the production lot is complete.

Lot size Samples
<50 50%
51-150 20
151-280 32
281-500 50
501-1200 80
1201-3200 125
3201-10000 200
10001-35000 315

In those cases where process inspection and 100% inspection are not relevant, for

example destructive testing, then the inspection method and scope of the inspection
shall be indicated in each spectfication (for example, mechanical strength of a

locking lug). A table based on sampling plan 52, in accordance with ISO 2859 (SS

02 01 30), is given below as a guideline. No faults are allowed. This limited

sampling presumes that the production process is monitored and under control.
Sampling can be performed through continuous inspections evenly distributed during
production or as sampling when the production lot is complete.

Lot size

Samples

<50

51-150

151-280

281-500

501-1200

1201-3200

3201-10000

10001-35000

O[O0 |0 LAt tn e | b
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When faulty results are obtained in the sample control group, take corrective actions
in accordance with Section 4.

34 Requirement class 4

Class 4 shall apply to other required properties. This class requires that at least a
first article inspection of the required properties, as stipulated by the technical
specifications or technical drawings. First article inspection shall be performed at
production start-up.

When faulty results are obtained in the sample control group, take corrective actions
in accordance with Section 4.

4 Corrective actions
Guidance upon obtaining faulty results:

Class | Corrective actions

1 The lot is returned, corrective actions and preventive measures are enacted
prior to continued production.
2 The units produced during at least the previous inspection occasion are

returned. A corrective action is required.

3,4 | The least corrective actions.

All corrective actions shall be documented.

5 Examples

There is an example in Appendix | regarding how two visual properties have been
classified in a technical specification (Section 3.2) for an article. Observe that Class 1
15 indicated with [1] and not with a ringed triangle. Both symbols may be used in
accordance with S§ 2222,

There is an example of dimensional classification for technical drawings in Appendix
2.

Class 4 properties are not normally marked, but if one tolerance limit is within
Classes 1 — 3 and the other tolerance limit is Class 4, then it shall be marked with [-].

Certain dimensions or properties, which are safety or product function-related, can in
some cases be Class 3 on a drawing. The condition for this is that the superior unit be
inspected for these properties as Class 1 or 2.
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To meet the classified design requirements for Class 1, a requirement fulfillment
Technical Description (Appendix 4) shall be produced that specifies how the
requirements are to be fulfilled. This document shall refer to the article/document
structure as document type BC. (Controlled by the operations system.)

For the remaining classes, only a comprehensive document is required showing how
these have been verified.

Appendix 3 refers to documents that indicate the reasons for each class having been
selected for the different properties, in accordance with the technical specifications
and drawings. This document shall play an important role when possible alterations
are to be decided upon. This document shall refer to the article/document structure as
document type KE. (Controlled by the operations system.)

When the required dimensions are of a normal character, for example an axel
diameter that shall fit in a hole or a linear measure that shall be fitted in between two
surfaces, the causes do not need to be specified. On the other hand, if the requirement
1s special and the effects of a fault are difficult for an outsider to assess, the cause
shall be specified.

The table in Appendix 3 can be used to inform suppliers.

A list of safety-critical properties is the normal basis for the classification of a Class
1 property. A corresponding list of function-critical properties forms the basis for the
classification of a Class 2 property. These lists are developed from fault trees and
FMECA analyses in the ordinary safety and operational reliability work.

For certain components and assembled units it is not relevant to use Class 4.
In these cases only Class 1 and 2 are given for each property and the document is to
supplemented with the text “Generally Requirement Class [3] applies”.

In a stable manufacturing process, the scope of inspections is reduced for
Requirement Class [3]. If the process is set up so that several dimensions have
connections to each other, it can be sufficient that one dimension in the group is
inspected in accordance with [3]. Inspection of the remaining dimensions in the
group can be reduced. This applies for example when a number of lathed dimensions
are done in the same mounting and using the same lathe tool. The supplier shall then
inform in the inspection and/or delivery documents that this process model has been
selected.
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Appendix 1

. TEKNISK BESTAMMELSE 3(5)
Saab Bofors Dynamics AB TECHNICAL SPECIFICATION
Uppglord avfAvd Compilea byDept [Kontrolierad asv/Avd Checked /Depi.  |Daium Date Utglva nr Edition No | Dokumentnummes Document number
Ii'\xxlAvd Bxx/Avd 04-04-04 |1 0 888 XXX
(Godkiind av/Avd Approved bwDept. Dokumenistatus Document stais Informationskinss Classiication
Dxx/Avd |Utgiven |INTERN

1 Produktbestiimmelser

11 Allméint
Ingiende detaljer skall uppfylla fordringarna enligt géllande tekniskt underlag samt
vara fria frdn fel som menligt kan péverka detonatorns funktion, handhavande,

siikerhet och lagringsbestindighet.

1.2 Okuliira egenskaper [12

321 Springdamnet skall efter pressning och maskinbearbetning vara fritt frén
sprickor och hiligheter.

322 Fére pressning enligt pkt 4.2.2 resp 4.2.3 kontrolleras att pressning
enligt foregdende pkt dr utfrd.

1.3 Ovriga fordringar

kNN | Densitet  [2D]

Utférs som forstabitskontroll pd 5 st detonatorer dérefter kontrolleras 2 st/dag under
|15pande produktion. (Obs! Densitetskontroll sker efter att samtliga pressteg utfirts,
se punkt 4.2). Forstrande provning.

3311 Spriingéimne, nominell diameter 3,5 mm.

Densitet, p = Y + Z g/om’, Pressad i 2 steg.

Komnstotlek <XXX pm.

Densitetens medelviirde skall ligga inom ovan angivna grinsviirden.

Fel fir ej frekomma i provgruppen.

3312 Springlimne, nominell diameter 6,5 mm.

Densiteten skall vara hiigre in det uppmiitta viirdet for diameter 3,5 ram och légre &n
det uppmiitta viirdet fr diameter 22,2 mmn.

Fel fir ¢j forekomma i provgruppen.

3313 Springimne, nominell diameter 22,2 mm.
Densitet, p = Y = Z g/em’.
Fel fir ¢j fsrekomma i provgruppen.

332 Mitt [2]

3321 Kontroll av att adapter 4r skruvad mot anslag i detonatorhylsan.
Samtliga enheter skall kontrolleras en ging med avseende pd mitt 0,1 + 0,1 mm.
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Appendix 3
KIASSIFICERING FORDRINGAR
Saab Bofors Dynamics AB CLASSIFIED REQUIREMENTS 1)
Utfardare, tjanstastaile, etefon ssued Dy, dopartmen, feiaphone Datom Dair m‘:ﬂ'_l Dokumentnummer O 7]
Xxx, Avd, 123 45 2004-04-04 |1 2 83X XXX
Antal Tilagor Dokumertataius Document stahes Inomationakiass Classication
No. of appendices
- Utgiven INTERN
Bandmning Artikslnummer A-nr I Utghva
Detonator 1222 XXX |- 1
Uige | Mati/ Eganshaper Kiassificaring Wokvering
Ovre Undre | Ovre grans Undre grilns
grins | grlins
11 11
5555XXX--1
B2 Vinkelriithet 3 3 Risk ftr spalt. Kan ge en Risk for spalt. Kan ge en
asymmetrisk initiering av =~ asymmetrisk initiering av
RSV-laddningen. RSV-laddningen.
B2 Parallellitet 3 3 Risk ftr spalt. Kan ge en Risk for spalt. Kan ge en
asymmetrisk initiering av = asymmetrisk initiering av
RSV-laddningen. RSV-laddningen.
Ad 11,37510,075 - 2 - Risk for spalt mellan
springiimne och detonator.
B7 0,110,1 2 2 Risk for spalt. Risk for spalt.
0888 XXX utg 1
Pkt  |Okuliira egenskaper 1 - Risk for spalter som -
32 paverkar spriingimnets
hallfasthet dvs sikerheten
vid utskjutning.
3.3.1 |Densitet 2D |- Funktionsstdming -
Uvertindning till RSV-
laddning
332 |Méu 2 2 Se B7 ovan. Se B7 ovan.
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Saab Bofors Dynamics AB KRAVUPPFYLLNADS-TB 1(1)
Utikrdars, Girsiesiie, teiefon Datum Utgdva rir | Gokumanmummer
Fxx/Gxx, Avd 2004-04-04 |1 0 8XX XXX
Artikaibenkmning ArtikalouTimes
Detonator 1222 XXX
THverkande avasiningi Informationskiase
Avd/SBD INTERN
KRAVSTALLANDE DOKUMENT
Dokumgniniamimies | Urghva
5555 XXX 1
0 888 XXX i
EGENSKAPSKLASS 1:
Lige Egenskep Vertaringsmeod Dokumsntation
Dokumantasion,
321 Springimne fritt ifrin 2 st allkontroller Tillv.journal
sprickor och hiligheter 1 st vid planborrning
1 st vid tdr. montering
32,2 Alt pressning dr utfsrd 2 st allkontroller Tillv. journal
1 st vid pressning
1 st vid niista pressoperation
EGENSKAPSKLASS 2:
Lige Egenskap Veriflaringarmetod Dokumentation
Dokumaniation
33.1 Densitet Forsta bitskontroll 5st. Densitetsprotokoll
Sedan 2 st/dag
3.3,2,1 |Adapter skruvad mot Miitklocka Till.journal
anslag 1 st allkontroll
A4 Min 11,300 mm Mitklocka Tillv.journal
1 st allkontroll

Granskad och godkiind SBD

Granskad av, namntackning

| 7lst Godidind av, namalecining

ITist

Osnna handing och lmommationen har dr Saab Bofors Dynamics AB egen-
dom och fitr of arwiindas, deiges cbehdiiga eller dndraa utan Saab Bofors
AR skiifiliga med

Dynami
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