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BALLISTIC PROTECTION TEST SERVICES

ROKETSAN's Terminal and Armor Ballistics Test Engineering Unit provides objective, impartial and high-quality
terminal and armor ballistic test services for the activities of our company and to defense industry companies
and other institutions and organizations.

ROKETSAN's Terminal and Armor Ballistics Test Engineering Unit delivers the test services both at the laboratory
environment within the company’s campus and in test areas outside the company’s premises. The Indoor
Ballistic Laboratory (IBL) was certified with MIL-STD- 662, MILDTL-12560, MIL-DTL-46100, MIL-DTL-46027
standards in 2015 by the Turkish Accreditation Agency (TURKAK) and to date it performed many certified test
services in line with the relevant standards. During the tests conducted within the scope of the accreditation
process, the preservation of the test piece in proper conditions within ROKETSAN's testing facilities and the
handling services are also realized in line with the ISO 17025 standards.

Terminal and Armor Ballistics Test Engineering Unit, with its infrastructure and expert personnel, provides
testing services in various standards and methods in the field of ballistics. In addition to the aforementioned
ballistic protection test services, the Terminal and Armor Ballistics Test Engineering Unit also provides
consultancy services for the special test requirements of various institutions and organizations.

Thanks to the special equipment and systems utilized at the laboratory and test areas, Terminal and Armor
Ballistics Test Engineering Unit is capable of collecting, analyzing and interpreting the test data. Pressure, heat
and sound data is collected via the mobile data collection systems, speed data is collected with the muzzle
velocity speed gun and images/videos are recorded by the high speed cameras, Flash X-Ray and digital
recorders.

Indoor Ballistic Laboratory



TEST CAPABILITIES

Armor ballistics test system is categorized under two groups, namely the armor and warhead tests. Depending
on the threat level of the tested piece, armor tests are executed at the Indoor Ballistic Laboratory (IBL), Armor
Outdoor Test Area (ZATA) in Sereflikochisar or at the ATD (Firing Test and Evaluation) Group Command’s polygon
in Karapinar. Warhead tests, on the other hand, are being executed at the ZATA or ATD Group Command polygon
according to the purpose of the test.

INDOOR BALLISTIC LABORATORY BALLISTIC TEST SERVICES

The following test services are delivered at the Indoor Ballistic Laboratory (IBL) certified by the Turkish
Accreditation Agency (TURKAK) in line with the MIL-STD-662, MIL-DTL-12560, MIL-DTL-46100, MIL-DTL-46027
standards.

+ V50 ballistic limit identification tests of the armors within the scope of accreditation process,
« Personnel protective gear tests in NIJ standards,

« Fragment Simulated Projectile tests in STANAG 2920 standards,

- Ballistic endurance tests up to 20 mm caliber in STANAG /AEP Vol.1, VPAM standards

« General ballistic endurance tests from 5.56 mm to 20 mm caliber,

« Ballistic glass tests in EN standards,

« Fragment collision tests with solid propellant and gas gun systems at the speed of 1500 — 6500 m/s.

Indoor Ballistic Laboratory
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IBL SHOOTING RANGE

Ballistic endurance tests of various armors and
protective equipment of the personnel are being
conducted at the Indoor Ballistic Laboratory
shooting range with medium caliber (5,56- 20
mm) ammunition. Weapon systems and barrels
customized for ammunition in various calibers are
being used at the tests executed at the shooting
range.
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WEAPON SYSTEMS

Tests are carried out with the barrel systems and
cartridges in various calibers.

«5,56 mm
«7,62 mm
« 12,7 mm
* 14,5 mm
«20 mm




SOLID PROPELLANT GUN (SPG) SYSTEM

Known as a barreled propulsion system, the
SPG Gun System is being used for evaluating
the impact of the fired 30 mm caliber high-
speed penetrator particularly over the artillery
ammunition.

SPG Gun System

BALLISTIC PROTECTION TEST SERVICES

« Maximum Penetrator Speed: ~ 2000 m/s
(Varies upon the penetrator type)

» Maximum Test Piece Size: 30x30 cm

« Maximum Test Piece Weight: 50 kg

Weapon Systems
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GAS GUN (GG) SYSTEM

Known as the gas propulsion system, the Gas
Gun System is a propulsion system capable of « Maximum Penetrator Speed: 6500 m/s
conducting 30 mm, 50 mm and 10 mm caliber

high-speed sabot penetrators, depending on ) ) )
the employed barrel system. + Maximum Test Piece Weight: 80 kg

« Maximum Test Piece Size: 50x50cm

Gas Gun System



BALLISTIC PROTECTION TEST SERVICES

CETESTS

The static burst tests of the Chemical Energy (CE) ammunition are being carried out at the CE test area.
Moreover, the burst tests of the ammunition up to 250 gr TNT equivalent are held at detonation cell and Gas
Gun chamber. The camera images, pressure data, shock and acceleration data are collected in these tests.

Gas Gun Chamber CE Test Area
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DETONATION CELL KV-250M4

« Maximum 250 gr TNT

+ Weight: 2 tons

- Void Space: 680 |

« 6 Fiber Optical Ports

« 2 Sensors or Camera Observation Ports

« Maximum 100 gr TNT in plexiglass utilization

« Electrical propulsion system: Maximum 40 kV, 1000 A
-Detonation speed and propulsion system: High
detonation speed measuring capability and secure and
high propulsion system.

Detonation Cell



BALLISTIC PROTECTION TEST SERVICES

ARMOR OPEN TEST AREA (ZATA) TEST SERVICES KINETIC ENERGY TESTS

KINETIC ENERGY TESTS

Within the scope of the kinetic energy tests at
this open test area, ballistic tests of the armored
test pieces against artillery threats are carried
out in addition to the ballistic tests of the light-
weight and heavy-weight armored vehicles
against the threats from various calibers. The
following test services are delivered as part of
the kinetic energy tests.

« Artillery fires at 105 mm, 120 mm calibers

- Tests representing the anti-tank, anti-aircraft
and rifle threats are carried outat 30 mm, 20 mm,
12.7 mm, 7.62 mm and 5.56 mm calibers and the
speed is measured by the muzzle velocity radar

CHEMICAL ENERGY TESTS

Regarding the chemical tests, tests of the light-weight
armored vehicles and tanks are being executed at ZATA.
Tests of the light-weight armored and armored vehicles
against mine and improvised explosive device threats,
static propulsion tests of the tanks against various
anti- tank ammunition and dynamic propulsion tests
of certain types of ammunition are conducted. The test
services delivered as part of the chemical energy tests
are as follows.

«Static and dynamic (in certain ammunition types)
propulsion tests of the anti-tank ammunition

« Imaging of the effectiveness of anti-tank ammunition
via Flash X-Ray

« Mine Blast Tests of the Light-Weight Armored Vehicles
with the Hybrid [l Dummy (Maximum 150 kg TNT)

« Improvised explosive device (IED) tests

Armor Open Test Area

11
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FLASH X-RAY TEST SYSTEM

Thanks to Flash X-Ray Tests, the images of all types

of ballistic equipment, including the explosives can - Output Voltage: 100-300 kV
be captured at nanosecond level and aerial X-Ray - Maximum Output Current: 10 kA
images of the test pieces or equipment can be taken.  Input Power: 115/230 VAC. 10A. 50/60 Hz
The system features mobile characteristics and can ' '
be transferred to the test zone. - Pressure Range: 0-400 kPa
- Utilized Gas Types: Dry Air, SF6

Flash X-Ray Test

Flash X-Ray Test System



BALLISTIC PROTECTION TEST SERVICES

HYBRID |l DUMMY TEST SETUP

Hybrid Il Dummy Testing Setup is utilized to

measure the impact over the staff within the - Total Weight: 77 kg
vehicle, particularly in the tests conducted over - Sitting Position Height: 883,9 mm
the light-weight armored vehicles against mine
threats. Via various sensors over the dummy
physical impacts of the crashing and blasting + 9 Accelerometers

scenarios over the human body are examined. - Data collection system with 32 channels

- 8 Weighing Sensors

Hybrid Il 50% Male Dummy Test

13
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ENERGETIC MATERIAL DESTRUCTIVE TESTS

Insensitivity and effectiveness tests of the warheads
arena and energetic material and muzzle velocity
and orbit measurement tests of the ammunition are
being conducted at the Firing Test Evaluation Center
at Konya Karapinar.

WARHEAD INSENSITIVITY TESTS

7

Insensitivity of the warheads and energetic material
to impacts they can be subject to throughout their
life-cycles are measured with these tests. High-speed
cameras and muzzle velocity measurement radars
are used in these tests.

INSENSITIVITY TEST TYPES
« Slow Combustion

« Rapid Combustion

« Bullet Impact

« Fragment Impact

« Interactive Blast

+ Drop Tests




BALLISTIC PROTECTION TEST SERVICES

WARHEAD EFFECTIVENESS (ARENA) TESTS

These are the tests that examine the fragment and pressure impacts created by the warheads in certain
distances.

Warhead Effectiveness Tests

15
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OTHERTEST SERVICES

ELECTROSTATIC DISCHARGE (ESD) TESTS

These tests are run to identify the sensitivity of the explosive and fuel test pieces to static electricity. During the
tests, the test pieces are subject to static electric arcs within the range of 5-30 kV.

ESD Test



BALLISTIC PROTECTION TEST SERVICES

UNDERWATER STATIC BLASTING TESTS

Warhead blasting tests at maximum 18 m depth underwater are being carried out at the facilities within
the body of the Naval Forces Command. Pressure, sound and image data are collected by the equipment

suitable for underwater use.

Underwater Static Blasting Tests

17



NATIONAL AND INTERNATIONAL CERTIFICATES

[ e, T, o s, gl e e el o m, rnle rwl grl h gr wh w, r l  , r.:a

TURK AKREDITASYOMN KURLIMLU

S O . O

AKREDITASYON SERTIFIKASI

Dieney Laboratian olarak faadyol gosioren

ROWETSAN ROKET SaMaY| vE TICARET 4.5, Balistik Koruma
Merkezi Kapal Balistik Laboratuvar

Ao Rk ek o ml a ml e wh e o mh e mh e o wlh e mh

Hamaipaga Mah Hehi Vihay Adem Kiths Sokab He 2 Eimadad 06761 ANEARA | TORKIVE

TOERAK tarahndan yapdan denstim sonucurca T8 EW BBOMEC 1TO2R20MZ
Saangdardna goee Ex'in yor slan kapsamiants skieciie adlmeglin

Aloreditasyon No - AR-0931-T

Alradilaayon Tasikl 21 Higan IME

Bux Sertfics, yukamia ok adi we odees) yoob Kurulugun TS EN BWED 1252012
Smanderdea, i Yoraimek v Teblflers apganbaiuimi purduimesi nalnds | 20 Missn
2020 sarhine kader geserds

._W
"Dr. M. Iorahim CETIN
Gl Sadirminr

Tork Akrmcitaynn Kurores [TURKAK | SOAES 1A IE saeerdin donpa Absdibamson Brid )
Lhusikarirah 'Libritiag Bhraiien Mk (1LAL] de ook e avsgru TREL A AR | eV Teghr

L S - O N N R N N N N N N - N N R

El"‘.tlﬁ.l.l.-i.l.‘ R R N N N N N W N W N W T




NATIONAL AND INTERNATIONAL CERTIFICATES

BUREAU VERITAS

Cortification

ROKETSAN ROKET SANAYi VE TICARET A.S.

KEMALPASA MAH, SEHIT YUZBAS! ADEM KUTLU SOK.
MO: 21 ELMADAS, ANKARA. TURKIYE

BT O AL O AR TTENAINE, S BTSN DT FLARY,
B SECRTEFACA NN SN AR IRTHLTS TR

Bureay Vertas Belpsdandime Holdng SAS — Ingilfere Subiesd ywkands adr
geron kuradugun, Yonstim Sisteminin seefida detspian beladan Yinehon

gerakianng upquiiugung defersmiimig olug, anaylamakiaos
Efandart

ISO 9001:2015
Balgalendirme Kapasm

ROKET VE FUZE SISTEMLERI BCIN MOTOR, HARP BASLIGL, ARAYICI BASLIK, TAPA VE
ATESLEVICILER, GODUMINAVIGASYON, HONTROL BIRSMLERI ILE FIRLATMA,
FLATFORMLARI VE YER DESTEK DONANIMI VE BUHLARA AT YAZILIM VE ALT
SEETEM MERANIK, ELEMTRONIE, PLASTIK PARGALARIN TASARIMI, URETIMI,
MONTAN, TESTLERI, HER TURLU BALISTIH HORUMA SISTEMLERINM ORETIMI,
TESTLERI VE ASKER| PATLAYICILAR VE PIRDTEKNIK MALZEMELER iCiN HER CiNg
TAPFALARIN TASARIMI, DRETIMI, MONTAJ VE TESTLER] ILE HAVA ¥ASTIG TAKITI
ORETIMI, TESTLERL, DI5 TICARET, GUMRALRLEME, YONETIM VE iDAR| DROANIZASYON
FAALIVETLERI ILE BU FARLIVETLERLE ILISKILI ISLEMLERINI VE BUNLARA BAGL
UIRETIM VE HEZMET SUNUSILAR

ik Déngl Baglangi; Tadhic 21 Haziran 2049
Oniceki Darglh Gecarlili Tariki:  LWD®

Balgakendirma / Yerniden Balgalandirma Denetim Tarihi; 29 Mart 2019
Balgalandinma § Yeniden Balgelendirme Ddnglsl Bagtangic Tarhi: 21 Hazican 2019

Kurulusun yaretm gislem, standardin yeferiliklenm kargilamaya devam sttigi
slrece bu serifika 30 Hariran 2022 faribine kadar gacerdidir

Sertiliks Numaresi:  TRO0DB1I8  Soumbo 1 Revayon Tanhe 29 Hazican 2048

MLy gy |y

T B Ao, B Pagood Svgar, Londoe, £ B Setpgs K
Liva! Dl maw Makarss Qinnerk Adampapme Mah. Cand Soe No 30 War § 3B Madase, oo, Tinigs
Brige w Eigill n gL 2 B g v N1 b,
eyt vak rebe W g b fithit Diwven od b ree
3 3 Eire, +30 2106 513 40 5Daielon romaasnden vl sdetiisine
HY M we Sl
Mlipguanaihe dag
AR Caritficntn Tanplrie mukane vl 4 112 Mdarch 111, 319

L

19



20

ULUSAL ve ULUSLARARASI SERTIFIKALARIMIZ

BUREAU VERITAS

Certification

ROKETSAN ROKET SANAYI VE TICARET A.S.

KEMALPASA MAH. SEHIT YUZBASI ADEM KUTLL S0K
NO: 21 ELMADAG, ANKARA, TURKIYE

AL P AT LT AR W TP AR, J0A VI SA RS DA TTANS
AL SEA TN FETRTNG DL AT TR
Burnay Venias Balgelendinme Holding 545 — Ingitere Subesi yukmnds ady
gepen kuulugwa, Yanehm Sistaminin sgadva defaylan beldils Ydnelin
Standardi garekienng yyguminguny dederendimmg o, oraylamakiadin
Srandart

ISO 45001:2018

Belgelpndirme Kagsams -

ROKET WE FOZE BISTEMLERI IGIN MOTOR, HARP BASLIGH, ARAYICI BASLIK, TAPA VE
ATESLEYICILER, GUDUNMNAVIZASTON, KONTAOL BIRIMLER] ILE FIRLATMA
PLATFORMLAR VE YER DESTEK DOMANIMI VE BUMLARS &IT YAZILIM VE ALT

SEETEM MEHAMIK, ELEKTRONIK, PLASTIK PARGALARIN TASARIML
MONT A, TESTLER], HER TURLD BALISTIE RORUMA SISTEMLERININ ORETIMI,
TESTLERI VE ASKERI PATLAYICILAR VE PIROTENE MALZEMELER ICIN HER CINS
TAPALBRM TASARIMI, DRETIMI, MONTAN VE TEETLERI ILE HAVA YaASTIG YAKITI
URETIMI, TESTLER], Di% TICARET, GOMROKLEME, YONETIM VE IDARI DRGANIZASYON
FAALIYETLERI ILE BU PAALIYETLERLE ILISHILI ISLEMLERINI VE BUNLARA BAGLI
(RETIM ¥E HEMET SUNUMLARI

ik Dorgl Baglanges Tar:. 21 Haziran 2045

Cwicakl Dangd Gegerllik Tanh:  WD*

Balgeiendirme | Yenidan Balgelendime Deredim Tarihil 28 Man 2015
Balgatendirme / Yermen Saigelendimie Dinglal Baglangi; Tarni: 21 Hazirn 3018

Hurulugun yanetim sisters, standandin yeterkiidanind kamplamaya devamn etiii
sdrece bu sertifisa 20 Haziran 2022 farhing kadar pageridr.

Sorilfika Memarase  TROOA134  Somm Mo 1 Reagyon Tarh 21 Haziran 3018
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NATIONAL AND INTERNATIONAL CERTIFICATES

BUREAU VERITAS

Certification

ROKETSAN ROKET SANAYi VE TICARET A.S.

KEMALPASA MAH. SEHIT Y(IZBASI ADEM KUTLL SOK.
NO: 21 ELMADAG, ANKARA, TURKIYE

SN SAMALT DI SERTTPTCRIUR, A R R4 M FETA FLART,
AT SERTIFARA N ERI IR PETINTILAITIN.

Bureay Venlas Belpelandime Holding 845 — lngilfers Subesi wikands ad)
gegen kundiptun, Yanatim Sisteninin agadida detaylian belidilen Yanedim
Standad) carskianng umnmaﬁ dederkanaimms olup, onawarmakiadir

ISO 14001:2015

- Halgalendme Kapsar
ROHET VE FUZE SISTEMLERI iGi MOTOR, HARP BASLIGI, ARAYICI BASLIK, TAPA VE
ATES EYICiLER, GODUSUINAVIGASYON, KONTROL BIRIMLER] BLE FEELATMA
PLATFORMLARI VE YER DESTEX DONARIMI VE BUNLARA AT YAZILIM VE ALT
SISTEM MEKANIK, ELEKTRONI, PLASTIH PARCALARS TASARMI, ORETIMI,
MONTAJI, TESTLER, HER TURLD BALESTIK KORUMA SISTEMLERININ DRETMI,
TESTLERI VE ASKERI PATLAYICILAR VE PIROTEXNIK MALZEMELER ICIN HER Cibg
_ TAPALARIN TASARIMAI, URETINI, MONTASN VE TESTLER ILE HAVA YASTISE YAKITI
URETEMI, TESTLERI, Dt5 TICARET, GOMROKLEME, YONETIM VE IDARI DRGANIZASYON
FAALIVETLER ILE BU FAALIYETLERLE ILISKIL| [SLEMLERINI VE BUNLARA BAGLI
ORETIM ¥E HIZWMET SUMUMLAR

lik Dengl Baglangic Tarini: 21 Haziran 2018

Oncaki Dengd Gagarllik Tanhi:  WID*®

Beigelendrme ! Yeniden Befgelendrma Danatim Terhic 20 Mart 2019
Beigelendirme | Yeniden Befgelendrmae Dangi=d Baglangs Tardhi 21 Haziran 2018

Kurulugun yinetim ssbami, standsrd;n yeledilidarin kangdamaya devam et
sdireca by ganfka 20 Haziran 2032 lachine kadar gegeridic

Sortifika Nemarasic TRME1H Strom Mo 1 Reveyon Tanhi ¥ Haziran 20159
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ULUSAL ve ULUSLARARASI SERTIFIKALARIMIZ

BUREAU VERITAS

Cortification

ROKETSAN ROKET SANAYII VE TICARET A.S.

MERKEZ: KEMALPASA MAH. SEHIT YUZBAS| ADEM
KUTLU SOK. NO: 21 06780 ELMADAG, ANKARA, TURKIYE

BEF O SAREALY BTR SERTPFOCAUDIR, LA VE SAMA DETATLARL
WL SR I AN EANOE ST YA TTR

Bureau Ventas Baigslandimme Holding 345 - Ingitere Subasl yukanda adi
fepen Kuuiugen, Yanetm Sisfemnin spadwla defapian belimien YVimehm
Stands gerekisrnewyguniigung dededendirniz olup, anaylarskiadie,
Standart

ISO/IEC 27001:2013

BlLGI GUVENLIGI yONETIM SiSTEMI, GUMROK
VE DIg TICARET ISLEMLERINI VE BU ISLEMLERINE ILISKIN
LoJISTIK, DEPOLAMA, MUHASEBE, FINANS VE BILGI ISLEM
FAALIYETLERININ BILGI VARLIKLARI ILE BU VARLIKLARI
KORUMAK AMACIYLA KULLANDIG GUVEMNLIK
OMNLEMLERIN] KAPSAR
Uygulanabilidik Bikdrgesi weraiyon no we tdh: DOC-000 32562 A.E 12.91.2918
Ik Déingl Baglangi; Tarihi; 27 Subat 2018
Orcedl Dongl Sacerllic Tanke 38 Subat 2044
Esigelandrme | Yeniden Belgelerdrme Denstm Tarhi' 11 Aralik 2018
Bedgalandirma | Yaniden Belgelendirms Danghsl Bagtangic Tariki: 06 Marnt 20149
Kundusun panelim ssbami, standardn yetarilklerini karglamaya cevam eififi surece
b sariifica 26 Subat 2022 tanhine kadar gecerfidir.

Sartifika Numsrasi. IMD19.BBOTIU  SOrim Mo 1 Rovizyon Tarhl 06 Mart 2018
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NATIONAL AND INTERNATIONAL CERTIFICATES

~ i | |ILLi BAVIUNMA BAKAN LIGE
ENDUSTRIYEL KALITE GUVENCE SEVIYE
BELGESI

ANKARA
TEMMMUZ Z01E

IELGE M i ED1RT4

KURULUS ADD : ROKETSAN Bokel Sanavii ve Thearel A4
FE 30 Elmasda® 16780 ANKARA

_ Buralugsni nid kalide giivence sslemindn; AQAF-Z110 (Tasarem, Golistirme ve
Uretim Igin MATO Kalite Giivesey Gervkler) sicklering uygunisfunsn lespiti
pmnncyyla yapidan inceleme lamamlanseslar.

Kurulussnnzun 28 Mayps 2008 korihl ve TEHPCMMIZHLY  nusnnral kalite ol
kitatinda s klanmey bulanan kalite givence sistessinkn siagida Belirtiben Urlin veheys
blomaetler igin ACRAP-21 10 isteldering wygun ohlugu tasdik olenor,

“Hoket we filze sidlemiori  gin modar,  barp  baglgh  arayse  baghk,
giEdim navigasyonkantrol birimberd ile Tirlaises platfrmlon ve yor destek dosasims
dshil roket ve fize sistemberi ve huslars ail yaalim, sl sistem ve melcanik, chekironik,
plastik pargalar, her cins japakann ve her t0ebil ballsilk koruma seiemslerin tnsanms,
Hiretimi, mastaj ve besile,”

Bu belge 13 Temmue 2021 tarihi saat 1700 s kadar geceriidir.

Turkive Cumhwriveti Milli Savunma Bskanbis Esdisirivel Koliie Sevivesi
Degerbendirme Ksmisyons; Kalile giivesce slsteminia elkinligimi ve wygslanmasim

shrekli olarak isdeyip desseley ceckiir,

Al Savenma Babanhgma ibree odilen kalite o Kiabinda smmlanmas sisiemsde
sapalacak defigiklibler ve yemilikler fncwdin Milll Savomma Bokanhjma bildirilp ssay
alinmadin inkiirde veva yapilauk perivedib dencibéeme sonuglommn olwpsee glduie
durambardn ba belgenim iptadi sie konosudiir.

TINTAS
Ceenel Ml
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