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Abstract

The aim of this independent study is to desien how to install the bulletproof
and flak shields at the specific zones of a 1 Ton troop transporting truck for patrol
mission in the dangerous areas. Previously, the shields of the troop transporting truck
are made from the heavily weighted and thick metal which results in reduced life
time of the truck. The installation of the shield was not so effective causing serious
casualty and death of the troops. Therefore, this research mainly focuses on the
installation at the specific zone of the truck to help reduce casualty and death of
troops while the truck is ambushed. The truck is modified from a commercial 1 ton
pickup car. In this research, the computer program is applied to simulate the damage
of the shield if it is attacked by the bullets and the flaks. The simulation results are
then used to select the material for constructing the shields and to design the most
effective zones for installing the shields. The trucked designed is then tested to verify
the simulation results. It is also used in the real patrol mission. The test results and
the real mission show that the shields can effectively protect the troop from serious

casualty and death.
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Atiunsaely

= o % % & A
AINN 2.5 ﬁUVl’i’IUSUE];JUaLLaziﬁﬂﬂﬁuﬂmwﬁmaﬂﬁm%ﬂﬂuluwuw

dmsuniseanuuugninsizdestunsyquuarasiinssdnanediunded Huaw
fosnnsveanthefld wilsuninledu nesinde lasnse Fuidesannidmavesmiae
uninleuiidosufoRnisineenainnsziuduiuguanuaonfouarannu asuluiui 3
Jaiameuauldegnasaiar Tteddalusuguniaiatuayuaiulas adveusudvy
insedesfunsrauililifisamosonnudosns Sniediisuuszmnaaduayuliifisme
nesimFedaluuinudaiazdaninsie funsrquianizdiu Adnamamnsateady
nszquenystiududnen uassudndansyana CLAYMORE M18A1 lélusudssanniifiog

28199119



unii 3
nseanwuUNsianunsztasiunseguuaasnaszin

Tun1s@nwiniseaniuunisindunsetestunssauuazasinssiaanizdan
dmdusousmnuunn 1 du eldlunisiaussynidma dmsvaanszavlufiuiisune
psil fweuwanisduiiunisitouasmssenuuuetsiitos ineg anausznns ey
wiheuinledu nesime saudinnudesnislunsldeundeujuiRauiitianuwansii fu
sULuvvessnsudRninTzlosiunsrquuas Jostuazifinssidn Afldowegludlagiuefivu

o nsziuldiuannsodesiuisanauainnszquiiuruin 5.56x45 mm.
LWUU M16A1 (M193) , 5.56x45mm. LUy M16A2 (M855) hag 7.62x51 mm. LuyU M80
NATO BALL uazszidndamsynna wuu CLAYMORE M18A1 Iiluagnsd

o sipanslifyainse ansanenUsznouldieuarazninlunising

o yanswiiongnsldauldenuiy amudeaniwiandouluiiufinisléo 3
Jineunule

o fuiwiinlaluin idmanssnusodamuanansauarausiousveeToseud uaz
Pavannsnihlvaduduiaaddfusosudsunasuuudade fuls

3.1 wpsgrumamegaunistasiunszguuazazinaszie

3.1.1 wnsgiunsnageun1sasiunszeu

® BALLISTIC RESISTANT PROTECTIVE MATERIALS  NIJ Standard 0108.01
LEVEL Il [1]

AN997 3.1 wmsguNInaaeunisUeasiunseeau NI Standard 0108.01

N inal Sugg d Required Required Hits
Armor Test Bullet Barrel Bullet Per Armor Permitted
Type Amunition‘" Mass L g Velocity Speci Penetrations
22 LRHV 2.6g 15 to 16.5cm 320+12m/s 8 o
1 Lead 40gr 6 to 6.5in 1050+40ft/s
38 Special 1029 15 to 16.5cm 259+15mis 5 0
RN Lead 158ar 6 to 6.5in 850=50ft/s
357 Magnum 10.29 10 to 12cm 381+£15m/s 5 0
1A JSP 158ar 4 to 4.75in 1250+£50ft/s
9mm 8.0g 10 to 12cm 332+12mi/s 5 o
FMJ 124qgr 4 to 4.75in 1090+40ft/s
357 Magnum 1029 15 to16.5cm 425+15m/s 5 0
i JSP 158agr 6 to 6.5in 1395+501t/s
9mm 8.0g 10 to 12cm 385+12mis 5 0
FMJ 124gr 4 1o 4.75in 1175+40ft/s
44 Magnum
Lead SWC 15.550 14 to 16cm 426x15m/s 5 0
nm-a Gas Checked 240gr 5.5 to 6.25in 1400£501t/s
Smm 8.0g 24 to 26cm 426+15m/s 5 o
FMJ 124ar 9.5 to 10.25in 1400+50ft/s
7.62mm
m (308 Winchester) 9.7a 56cm 838+15m/s 5 0
FMJ 150ar 22in 2750+£50ft/s
N 30-06 10.8g 56cm 868+15mis 1 0
AP 166gr 22in 2850+50ft/s
(1) AP-Ammor Piercing; FMJ-Full Metal Jacketed: JSP-Jacketed Soft Point; LRHV-Long Range High Velocity; RN-
Round Nose; SWC-Semi-Wadcutter.




%

2m*

/K “Witness plate
’ Support -

1m

/\ ‘Test specimen

Line of flight

R —"0f¢" trigger

‘/ *On" trigger
|

%weapon

AW 3.1 WnIgIuNIedeunTUeaiunsegu NI Standard 0108.01

*2 m for type |, li-A, Il, and
I1I-A ballistic materials; 12 m
for type Il and IV ballistic
materials

Chronograph

]‘t 2.83 IN.
(71.3 MIM) *‘

Jacket {:1&3; l.'q'f-;u

acKe .

)
g

AT
~I 0.906 IN
(23.0 MM)

|

T
0.76 IN 0.91IN
(19.3 MMm) (23.1 MM)

= = = =
Ball Tracer Ball Tracer
M193 M196 M855 M856

AW 3.3 NIEAUIUIN 5.56xa5mm. M193 WAz M855
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3.1.2 wwsgrunisnagaunislesiuaziiaszde
® DEPARTMENT OF DEEFENSE TEST METHOD STANDARD V50 BALLISTIC
TEST FOR ARMOR MIL-STD-662F [2]

o vihedlilarimualaninuannsatunisdesiuasinassdaliin desnisli
Uoauaziinszidnansuidndamsunna CLAYMORE M18AL lanunnd 3.4 Liasainiee
gngulaufnlgszidnviinilumangnsuad?

CLAYMORE M1BA1 ANTI-PERSONNEL MINE

~ " Moderately effective
to 100m

©' - . Stray fragments and . outto'250m
_ secondary missiles
Ball bearings

ancased in plastic
SOUACE: Federation of Amesican Stientists

A 3.4 UWRURLAASITUNENWIIN ST Ianea19vassslindannsuana CLAYMORE M18AL

Al 3.5 meluvesszidadamsyana CLAYMORE M18A1L



ﬂ"l‘Wﬁ 3.6 ﬂﬂﬁu@ﬂ%@ﬁimﬁﬂﬁﬂwﬁuﬂﬂﬁ CLAYMORE M18A1

3.2 AMSLEINIAAFIMIUNITATINNGIE

11

FAduliinisiatsanguandiniail wasauantinienavesianlavziiud
Al mheuninledu newinse lalideualy Ineldusuminindou nsa SS400 Arumu
12-15 mm. [gnasuan Al iunszdesdiunsygulusasudussyn vuia 1 fu 1ufand
Famlaluiiud wasiundTeudeuiudeyaauansiniaed uasamauifivianavestan
Tanzusiuinsztlasiunszau 8o ARMOX 3u ADVANCE Fslémsufisanuunndneniy
mMNAAMENTAMIAl mM91efl 3.2 uazmseAnmaniAviang m1sed 3.3

a = a ! wa =
M1919N 3.2 Gﬂi'NLﬂiEJ‘UWlEJ'Uﬂ'W‘]ImaN‘UWVVNLﬂN

CHEMICAL COMPOSITION (%)

GRADE
C| P [Mn| si s |c|Mo| B |ceaw | Pcm | Ni
ARMOX ADVANCE [3] | 0.47 | 0010 | 1.0 | 0.1-0.7 | 0005 | 15/ 0.7 | 0.005 | - - 130
55400 - | 0050 | - - Jooso| - | - | - - - -
A1519% 3.3 AsRUTEUIBUAAMENUAN NG
MECHANICAL PROPERTIES
GRADE YIELD STRENGTH TENSILE STRENGTH ELONGATION
(Mpa) (Mpa) MIN%
ARMOX ADVANCE [4] 1600° 2250° 9
$5400 245 400-510 17
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INNSUTEUTBUANTNTAUNUTT IdnuREEasounsa SSA00 fiAAnaudinig
il LazanauTAnenadInIIuNUmANINSIAUnTEaU ARMOX ADVANCE Tunne 1
TPURNIEAIANLLTT AL (C = A1SUaY) , BRTINISTAM ANULIILTI NURDAISARA
n3eu (Si = FaAow) wazAuwmiles AU nuausou (Ni = fia)

[
=) Va o

NsAnassLUULaYainve uNuIN ST ez N seenwuua Sl RRCNOREL T
W Wivaumsigdenlduiumdninsgdesiunszquuazazfinszidn %o ARMOX fu
ADVANCE ifundnsiasives USem wateaed a3fv afa 5190 Uszmeaiau daduudiy
wmaninzdestunsrauiiiinuanifinsmunudesnis [ga1anwn 3] aunsansuland
vpsnseankuulmdueg1ed Inedlidnwasilunkunsanazinnumuiies 6 mm. laivununn
mmaaﬁflmaaﬂLLUULLaxwamsﬁugUléfmmﬂ’mm’faqmﬂéf wazsdrihunsneasunistesiu
ﬂizqumﬂamﬁ’wmaauﬁﬁmmmL%aﬁamﬂthszmﬂ AIUIIYINUHANITNAFBUINA
H.P. White Laboratory , Inc. ﬂszmﬂaw%’gam%m 91994 Job Number 000004506 Test
method supporting documentation : PO# PTI 030/2015 [gN1ARNLIN A] AIUNINTZIUNNT
nadaau NIJ Standard 0108.01 Level Il a3 1891UNANITNAADUIIN Beschussamt

Mellrichstsdt Ussineigasiii 81989 Report Number : 12M089HO1# [ga1ANwWIN 1]

SWEDISH STEEL

d' | @ [y a o =1 aa
A# 3.7 annnglulseanundauiumaningiziunseau 909 UTEW eaeaed aInY
ana 90n Usenaaimu
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wumanlasnunseeu
ARMOX ADVANCE

AN 6 UY. + 0.5 UL,

AT 3.8 A NENOUALMANINT YR HUIATIE Armox Advance MAINSNARBUSY
NILAUTIWN 3 YU 5.56x45mm. (M193) , 5.56x45mm. (M855) uay
7.62x51mm. M80 NATO BALL

3.3 N1792NLUULNTY

RUANINNITINWUY A9

'
1 I

1. umsesnuuutiaatuenzdiiidfyuezgngalaufivesads

2. aunsatlestunszquuazaziinsyilnldmummsguiifiuali

3. Asmuammiingan TR ldaasiu 500 an.

4. sonuuugmnIzezdlilidnvasdy Knock down awnsanssdsznouls
5. yainsedidnwaziduynuinigiu annsenemfulazuse neuiileldauldlag

Masmaremiees Bnnsdsanunsaaduduasuldldanuiusasuiuuusasudeaiule
3.3.1 n1seanuuulaglusunsu 3D CAD

14TUsns1 AUTOCAD / SOLIDWORK Tuniseenuwuududiuaiee iuwuu 3D
Wemmazmnlunisafiuniswaauaziluuszneunisinassaniunisal lnensdnasang
AOUN LMD IAYIUT
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3 ™

AN 3.9 N199BNLUULNTIE 3D NNLUSHATUABURLADS

a v Y )
AN 3.10 ﬂ'ﬁ@aﬂLL‘U'ULﬂﬁ']gLﬂqﬂigﬂ@UﬂUmjﬁﬂ‘Uﬁi‘Vlﬂ‘Uuqﬂ 1 eu

v
a 1

3.3.2 mMadaunandudlu firegransizlasiunszguuazasinsziin

VRIIINNITRBNUUUYANTIEAUWUY CAD 3D uad {Ielminnisnnaeudn
Fudrulanziaiouads lneldiluiaquinindninsasssuni 1N snanduguauile
ganuwuuly



AN 3.12 NSHARTUAIURIBENENSUNAGBUNSANAI
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AT 3.14 15UTENBUTINTUAIUFIDE1NUINUAITOUUR

16



3.4 nsAulainievdIninvawnseiunseeu

WUUsA 3D CAD FILE tiemwivnuminuszananis ladeyanunsai 3.4

17

THn1sAUIUIIUINTNSIUTAENIS LEUIMTNNSIZADANTINUAT WA UBUUINALAL

M1509% 3.4 MmsAanivinvesnnTziunszausazaninsziln

. o S1ensTudILNTIZRUNSZEY 31U _
a10u c A : NUYLAY 2 wmun(nn.)
LATASNATILUN ()
1 YnUsegvinge 1 1 33.69
2 YAUsEIVINYN 2 1 33.69
3 NILULAULNEIEY LNUUY 3 1 64.32
i NITULAUTIEE  LWHUATS i 1 63.14
5 NIPUTATUT NI WHUUY 5 1 64.32
6 NITUTATUTNYI LHUAN 6 1 63.14
7 HNUATINY WA 7 1 33.63
8 HUavTNY WNUUWE Y 8 1 12.55
9 HUAYINY WNUUUT 9 1 12.55
39U 9 381.03

px L o
a1 3.15 LLE‘I@Q‘W&HEJLﬁ?J‘UUﬁ’J‘L!LﬂiWS‘ﬂENﬂUﬂS%?jU




unil 4
N1591899N1N9ADUNILANDS LAZNITDINLUUNITNAHIUDI

Hagtunsdraesaniunisnilagedenisdiassmsneuiiames Wuidouesns
wnsnanelunaIINISUYTogINWNN 9 91YUGAAINNTIUNITOBNLUY RAAIINTTUNITHER
N15UINITIANTIAUVNETLaTERN N15UINITTANTTLUNNINGIAINITIAUIANT Meseuuns
Usvananaeguraanvasaeufinne funsrenuiitogesnannunglunniud n1sdraes
maneufines azdeliaansaanandedlunsinduls andldseuazUszndanan vin
Jaymiteguenniionuamemanelunssuiugsiedamantds lunisiassaaunisaing
npaau Adsdarlilusunsunoufinmesidesn ANSYS AUTODYN uilddufiunisadng
an1unsaldraes ilevhmsianzidaanuannsalunsiesiuvestannieidonuniy
F981s Saudsdaeddunisaine 3D MODEL fi9z¥inissiass , deyavesian Material
nTzfunsrau nezauuilaniieg sundimisyana CLAYMORE M18A1 saudafoulunis
naaeuT3s tielidaeduneuinines wu nida szeveaving 9adudausunsts Wudu

4.1 A1591899ERIUNISAILALNISIIADINIIABUNLADS
4.1.1 nslasiunszeu

n1snaaaunTUeIiunTEgy 91984N1598NLUUNITNARBUAINNINTFIUNS
NARBUINIIEAUNTEAU Y0INTENTNERTTIUYTENAANIFBLNTN AN UUYRTITUWIRA
BALLISTIC RESISTANT PROTECTIVE MATERIALS ~NIJ Standard 0108.01 LEVEL Il wu9q
MseenUULNMIMAgeULTY 3 nunsrguiiogs fTeaziBendeyanumeei 4.1

M19199 4.1 uanstayavesnsraunltlunisdnasmisneuiimes

anu | vlansegu HUUDS seuzle | 91U ALTININTFIV
1 5.56x45 mm. | M16A1 [M193] 15 m. 1 1n 937 m/s.
2 5.56x45 mm. | M16A2 [M855] 15 m. 114 900 m/s.
7.62x51 mm. | M80 NATO BALL | 15 m. 1 1m 833 m/s.

4.1.2 nstasduazinszida

manaaeunislesiunsdesiuaninssida agdrednisesnuuunismageu
AINNINTFIUNITNADUTAALNTIE VBINTENTINAIMNUTENAaNSTOIUINT DEPARTMENT
OF DEEFENSE TEST METHOD STANDARD V50 BALLISTIC TEST FOR ARMOR  MIL-STD-
662F wianmamageueenidu 2 nqudiegns lnen1snadeussidnfudiensyugsasud
UTINNVUIA 1 AU USIUded1e uaguSnud1ewin aeseidadamisyana CLAYMORE
M18A1 ls1eaziBendeyaniunssil 4.2
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M13199 4.2 Jayavessuidanlilunisdnaemnspeuiiunes

o <
UM AU .
o o - - “ “ LYY N UM
AU | VUATLLUA LUy #dsinm YBNEINA ) -
- - NASBU | AU | ILLUA
TLUA ITIUN
Claymore | &3 o NITUY
1 700 UM 1200 m/s. | 1.5 m. 9 1an
M18A1 YPAa 918 ?
Claymore | &3 o NITUY
2 700 UM 1200 m/s. | 3.0 m. 1an
M18A1 UARE N !

4.2 N159RNUUUNITNAFIUIIN
4.2.1 nmagaunsUasiunsegy

nsnageunsUesiunsyauass 9ev1n1591989N1508NKUUNITNAFBY ANy
UIATFIUNTSNAFBULNIIZNUNTEAUVDINTENTIYATIIN UseinAanigaini aa1Uy
qaﬁi§MLLﬁﬂﬁjﬂa BALLISTIC RESISTANT PROTECTIVE MATERIALS NIJ Standard 0108.01
LEVEL Il azvinisnaaeuudumaningietosiunssqu  ARMOX ADVANCE — A9M%UN
6 mm. 91U 3 wufpgMAaay Juuln 30.5 x 30.5 mm. (127°x12”) A8NTEEUII
UM 5.56 x 45 mm. M16 Al (M193) , 5.56 x 45 NATO SS109(M855) gz 7.62 x 51 mm.
NATO BALL wiuay 5 i svezpuieszninalaigaindemadeuiuibiunagauivun
157 15 wns TeoifiswaziBendeyavesnismaasunistesiunszgumuuinsgiuiseylilu
AN 4.3

= 9 a v o a
MN1971494N 4.3 Guafgasumﬂisqumﬂ%mmimaamiﬂ

a9y wilAnsau WUUB1}s SruzEs 17U
1 5.56x45 mm. M16A1 [M193] 15 m. 5 1n
2 5.56x45 mm. M16A2 [M855] 15 m. 5 1n
3 7.62x51 mm. M80 15 m. 5 1im

4.2.2 ﬂ’]iVIﬂﬁE]Uﬂ’]i{]E]\iﬁUﬁztﬁﬂizLﬁﬂ

n1snadeun1sloiuaziiaszilngss 81989n1500nKUUNITNAZBUAY
UINTFIUNITNAFOUIAANT I VBINTENTINAIMUUTEMAANTTOIISNT DEPARTMENT OF
DEEFENSE TEST METHOD STANDARD V50 BALLISTIC TEST FOR ARMOR MIL-STD-662F
wusn1snaaavesnidu 2 ngudedns Tnenisnaaeussilaiudiensyussaeudusmn
1 fiu Uinathedne uazuTnadien fmesuedadmsyana CLAYMORE M18AT fiszey
ATNGRINTIL 1 ms AuNTNT 4.1 wagensnedt 4.0



AT 4.1 ANLAASFIILKLINT TR UTELTR

M13199 4.4 Tayavesssiln il diin1snaaeulse
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<
) AU
AU .
o - = \ VDI FHiH N AU
AU | YUATELUA LUy fzinm & ) -
£ deing | Nedau | Nedau LUA
2LUA )
ITIUA
Claymore A9%3 I 1200 ATTUY
1 700 Um 1.5 m. " 1an
M18A1 Uana m/s. 98 ?
Claymore GNAR] J 1200 NITUY
2 700 un 3.0 m. 1an
M18A1 UARE m/s. N !




unii 5
NANISIADINIIADUNIADT LAZNISNAHIUI

AAdeliuuinisfinwiuasnisnageusendu 2 diundng Ao n1seBNLUUNIT
NAFRUAIENITINADIEaN UMl lngDIREN1TIaeImeAeuTiawes Taelusunsy ANSYS
AUTODYN  ageenhuunsnaaaumigni1sdauaznisseiinienszauiaingseidnass
ANUNINTFIUVOY NIJ Standard 0108.01 wag MIL-STD-662F V50 lagldaurunaaauin
nITaUkaraUINNAARUTELUATDINTUATINITNISITE Tinvays

| =] - _-) ‘. ‘ ‘7‘ ; »
\ 2 = ..{ . i T J ‘ €

AN 5.1 NSSEUAINNTBNYRAIIMTNNUTETIEaUNIMAABUN YU

AN 5.2 ASHTIUAUNSDUVDLINTNNUTLINFUILNAABUTLLUN
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5.1 WANISINADINIIABNNINDS

5.1.1 WaN15INABINNABNNIABILABN1TAMUATHN T2HUINRDIVUIN 5.56x45
mm. WUU M16A1 [M193] iadeuiiiimidmnesenniatade 937 m/s uaziileusny
wWhiuhmneuiumaninszlesiunsyquinassd nuinssquinasdliaunsanisneg
dudumaninszlesiunsyauitasdld Wssmiianisgudvewiuman dvquanuszana
1.5 Tadns a Muvisdifinngdiasamsveaey fseazdeansnaaoununind 5.3

i t = .54 ~eriiti@seemnid S b t = 9.1 microsecond
Time 5.105E-003 ms Time 9.143E-003 ms L

Units mm, mg, ms Units mm, mg, ms
Avial symmetry Axial symmetry

el t = 12.9 microsecond i t = 16.4 microsecond

Cycle 780 Sycle 1030
Time 1.297E-002 ms Time 1.640E-002 ms L
Units mm, mg, ms Jnits mm, mg, ms

Axial symmatry axial symmmetry

ANUANIAEUTELINAU 1.5 TaausS

AN 5.3 HANISINADINIABURILADS LLamwaa'mﬂ'ﬁaqé’wﬂssqusumm 5.56x45mm.
WUU M16A1 [M193]
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5.1.2 WAN139189M9ABNNARSlAEN1TAIMUALINTZUINRDIVUIN 5.56X45
mm. WUU M16A2 [M855] Ladouiiiivnidssnesieaaniaade 900 m/s waziilousny
dWhiuhmneuiumaninszdesiunszgudiasuds nuinszguinassliaunsaaizzg
dudumaninszlesiunsyauitasdld Wssusmiianisgusvewiuman dvquanuszuna
2.2 fiadlns o fuvisiinisdiassnsvaaey fwaziBeansmaaoumunni 5.4

t = 5.1 micresecond t = 9.3 microsecond
Cycle 727 Cyele 1160

Time 5.101E-003 ms Time 9.306E-003 ms

g

: t = 21 microsecond
=15 microsecond

Uit Mg, ur . Mg,

v Sy B

ANUANIAYUTELUINAY 2.2 TaaLUnS

d' o a I3 a v
AN 5.4 HANITINADINNADUNIADT LAAINAIINNITEIAWNTEAUVUIN 5.56x45mm.
WUU M16A2 [M855]
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5.1.3 wan1sdnaameaduiinailaenisivualinszquinaasauin 7.62x51
mm. WUU M80 NATOBALL ipdeufiimidmsnesomiuiiiede 833 m/s uaziile
Usnzidrduidminsudumaningzdesiunszaudiaoudr nuinszaudiasdhiawisa
Wiznzgrukiumaninszdesiunszgudiasdld sasiinnsgusiveawiungn gy
dnvUszann 1.0 fadluns o dumisiinnsdiassnismadey IsvaziBennismaaouniy
AW 5.5

Aial symmetry il symmetry.

'f" <'~‘:1 I ¥21 isspsf =1l

AuENtAgUTEINAMWINTU 1.0 Hadluns

AN 5.5 HAN15INR0INNABNTIABTUAAIHATINNITEWNUNTLGUULIA 7.62x51 mm.
Uy M80 NATO BALL
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5.1.4 Wan1331aan1sasuinailaenisiivualiszsidadanisynna
CLAYMORE M18A1 fisze 1.5 was ndeudiinvidivanefeainunsaieds 1,200 m/s
wagileUgnzithiudmnousumaningdesiunsrauitasinds nuissdadmnsyana
lanunsaasnzgrusiumaninszdesiunszaudiaesls iesiiinnisguiivouey
wan fvauanUszanm 2.5 Sadwns a dumisiinisdiasanimeaey fseazideanis
NARBUANNINT 5.6

54700402

4103402

4.149e+00

3.303e+10

2.457e+00

S
et
a2

ANNANLAgUTEINAYINAY 2.5 Tadwns
Al 5.6 HansdiaemnneNnefuanmaveimsiaulanffesidndamnsyana
CLAYMORE M18A1 #i5gtit 1.5 Lims
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5.1.5 wan1sdtavminsunamasinenisiivualissiiadimisyana
CLAYMORE M18A1 #isz82 3.0 was ndeudiividivanefieainansaieds 1,200 m/s
wagileUgnzithiudmnousumaningdesiunsrauitasinds nuissdadmnsyana
Tanunsaasnzgrusiumaninszdesiunszaudianld el Ann15gufIve sl
wén fingudnuszunn 2.0 fadluns a dundsfiinisdassnisveaey fisvazidoanis
NARBUANNINT 5.7

4.149e+00
3.303e+00
2.457e+00
1.610e+00
764101

-8.223e-02
ANMUANIAYUTELUINAU 2.0 TaaLUmS

A 5.7 ’ansiiaesmneneuinimesuaniiarainisiaulanfmessidndimnsyana
CLAYMORE M18A1 #isz8y 3.0 lums
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5.2 NaN1IVIAFaUNIITLLaZILLUA mummgmﬁﬁmuﬂ

5.2.1 N138NTEEUIUIA  5.56x45 mm. WUU M16A1 (M193) 111U 5 1a dlna
AINAFDUAINAITNA 5.1 AN 5.8 waznIni 5.9

15197 5.1 NANSYIAEBUNSEEUILN 5.56x45mm. WU M16A1 (M193)

v o AINEIVOINTZEU
UAN YUIRNITAU o NAN1INAEU VUYLV
’ (LUR5/3U9) ’
1 5.56x45mm. 992 laineqriu -
2 5.56x45mm. 991 Lainearu -
3 5.56x45mm. 995 laivearu -
4 5.56x45mm. 997 Lainearu -
5 5.56x45mm. 990 Lingaru -

AN 5.8 HANIINAGBULERINAIINAITEINIBNTTAUIUIA 5.56x45mm. WuU M16A1
(M193) (A1un)
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MW 5.9 HANINAADURAAINAIINNITBIIBNTZAUTLIN 5.56x45mm. KUY M16A1
(M193) (Aunad)

5.2.2 ASYHUIUIA 5.56x45 mm. UWuU M16A2 (M855) F1u3u 5 1a fnanns
NAFDUANNATTIN 5.2 AINA 5.10 WaznInd 5.11

AT 5.2 NANINAFBUNIZFUIUIA 5.56x45mm. Uy M16A2 (M855)

o AINSIVRINTZAY

AN YUINATITAU ¥ WNaN1I Mgy NUULNG
: (LUns/AUN9) )

1 5.56x45mm. 994 Laingqru -

2 5.56x45mm. 946 Lingquu -

3 5.56x45mm. 940 laingqru -

4 5.56x45mm. 948 laingqru -

5 5.56x45mm. 955 lainzauiu -

.ﬂ’l‘Wﬁ 5.10 Naﬂﬂi‘ﬂﬂa’éﬁdLLﬁﬂQNﬁiﬂﬂﬂTﬁ@ﬁéf’wﬂﬁ%?juﬁtluﬂﬂ 5.56x45mm. LUy M16A2
(M855) (ATUNT)
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ﬂ']W‘ﬁ 5.11 Naﬂ’]‘i‘VWIﬂEJULLﬂﬂ\‘iNa%’mﬂ’]igﬂﬁ’JSﬂ%?ju%u’lﬂ 5.56x45mm. LUy M16A2
(M855) (Punag)

5.2.3 N3zgUAUIR 7.62x51 mm. WUU M80 NATO BALL 91u3u 5 1a dInanns
NAFDUANUANTINNA 5.3 ANA 5.12 Wag NN 5.13

Gl’]i’]\‘lﬁ 53 NANIINAGBUNITHUVUIN 7.62x51mm. Uy M80 NATO BALL

Ll AULSITOINTTEY
UAN YUINNITHU [ a NAN1INNEDU NUYLYAG)
: (lU915/319) ’
1 7.62x51mm. 833 Laivgqeiu -
2 7.62x51mm. 836 Linganu -
3 7.62x51mm. 835 Tainzquiu -
4 7.62x51mm. 825 Tinzauiu -
5 7.62x51mm. 828 Laiveqru -

.ﬂ']‘W‘ﬁ 5.12 Nﬁﬂ’]‘iﬂﬂﬁﬁ]‘uLLﬁﬂQNa‘\]’]ﬂﬂ’]iaﬂé{’lﬁJﬂi%?j'u%uﬂﬂ 7.62x51mm. tuu M80
NATO BALL (Auntin)
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NATO BALL (A11154)
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2NN 5.16

M1319% 5.4 wan1svageunsssiadaisunaa CLAYMORE M18AT 9713 1 gn Miszey

1.5 luns
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g wilnIng sz auinnszdn(ln) | wanisnadeu I
Widwane
1 CLAYMORE M18A1 190 HIUNISNAGDU fimsvegrives

aziAngIuIL 700 i

aznale 11n
AIIFUAULN UG
INTFIU

MIL-STD-662F V50

ﬂ’Wl‘ﬁ 5.14 ﬂﬁiﬂﬂﬁ@Ui%LﬁﬂﬁﬂVﬁ’iuﬂﬂa CLAYMORE M18A1 Sz&g 1.5 LUAg

@y 2

o
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[1] James K. Stewart , “Ballistic Resistant Protective Materials NIJ Standard
0108.01” Technology Assessment Program , September 1985

[2] Department of Defense United States of America , “V50 Ballistic Test For
Armor” MIL-STD-662F , December 18, 1997

[3] Dwight D. Showalter , William A. Gooch, Matthew S. Burkins, and R. Stockman

Koch , “Ballistic Testing of SSAB Ultra-High-Hardness Steel for Armor
Applications” ARL-TR-4632 , October 2008
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Client:

Date of report:
Report prepared by:

Report reviewed by:

Test method and supporting
documentation:

Job number:

Date of sample receipt,
shipping method,
identification information,
and inspection results:

Date of testing and location:
Date of test completion and

sample disposition:

Test data transmittal
method and storage
location:

Revision number and date:

Disclaimer:

H.P. White Laboratory, Inc.

An Intertek Company

Ballistic Resistance ~ Test Report

PREECHATAWORN INDUSTRY CO., LTD.
Attention: Ekachai Puchaneeyakul

28/4 M.4 Ekachai Rd

Nadee Muang Manutsakhon 74000
Thailand

10 July 2015

Ashley Gowland, Customer Operations Coordinator

Wesley Mason, Manager of Technical Operations - Hard Armor
PO# PT1 030/2015

000004506

The sample(s) were received on 7 July 2015 via Fed Ex. Test item(s) were identified as 6mm
Armox Advance Steel. The sample(s) were inspected prior to testing and no anomalies were
discovered.

Testing commenced on 10 July 2015, at the H.P. White Laboratory, Inc. facilities located at
3114 Scarboro Road, Street, MD.

Testing concluded on 10 July 2015; sample(s) will be discarded, unless otherwise instructed.

This test report and test data were transmitted via email in a manner compliant with ISO
17025 requirements. Permanent electronic and hardcopy files are maintained in
accordance with HPWLI data storage policy on data storage systems, filed by job number.

Revision 1, 13 July 2015

Testing was performed on sample(s) provided by the client. H.P. White Laboratory, Inc.
holds no responsibility for sample selection methods. This report is based on data obtained
from testing only the sample(s) submitted, and should NOT be interpreted as an
endorsement by H.P. White Laboratory, Inc. of the continuing quality or performance of
any other items of the same, or similar, design. This report must not be used by the client
to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of
the Federal Government. This testing was performed by H.P. White Laboratory, Inc. to
client specification, and the test results are the property of the client, who holds all rights
of reproduction or publication of this report and related test data.

H.P. White Laboratory, Inc. | 3114 Scarboro Road | Street, MD 21154 | +1.410.838.6550 | www.hpwhite.com

Consistency

Accuracy

Integrity
Page 1of 4
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PREECHATAWORN INDUSTRY CO., LTD.
HPWLI000004506A

10July 2015

Attention: Ekachai Puchaneeyakul

Test Procedures

Ballistic Resistance Testing: All testing was conducted on an indoor range at ambient conditions in accordance with your instructions and the
general provisions of NIJ-STD-0108.01. Testing was conducted at threat level lll, using caliber 7.62x51mm, 149 grain, M80 Ball ammunition. The
test sample was positioned 50.0 feet from the muzzle of the barrel to produce zero (0) degree obliquity impacts. Photoelectricinfrared screens were
located at 6.5 feet and 9.5 feet which, in conjunction with electronic chronographs, were used to compute bullet velocities at 8.0 feet forward of the
muzzle. Penetrations were determined by visual examination of the 0.020 inch thick 2024-T3 aluminum alloy witness plate, placed parallel to and
ata distance of 6.0 inches behind the test sample. Table | provides a summary of information on the attached data record(s).

Table I: Ballistic Resistance, Summary of Results
Test Sample Ballistic Threat Results
Velocity (fps)

Thickness Weight > PR :
s Caliber Obliqui Shots (b Penetrations
(in.) (a) (Ibs.) it (b} Max Min

Sample Number

HPW-1 0.254 9.95 7.62, M80 0° £ 2789 2750 0

{(a) Based onan average of four corner thicknesses
{(b) 4 shot(s) on 8” square, 1 in center

Ballistic Resistance Testing: All testing was conducted on an indoor range at ambient conditions in accordance with your instructions and the
modified provisions of NIJ-STD-0108.01. Testing was conducted using caliber 5.56x45mm, 55 grain, M193 Ball ammunition. The test sample was
positioned 50.0 feet from the muzzle of the barrel to produce zero (0) degree obliquity impacts. Photoelectricinfrared screens were located at 6.5
feet and 9.5 feet which, in conjunction with electronic chronographs, were used to compute bullet velocities at 8.0 feet forward of the muzzle.
Penetrations were determined by visual examination of the 0.020 inch thick 2024-T3 aluminum alloy witness plate, placed parallel to and at a
distance of 6.0 inches behind the test sample. Table | provides a summary of information on the attached data record(s).

Table I: Ballistic Resistance, Summary of Results
Test Sample Ballistic Threat Results
Velocity (fps)
Caliber Obliquity Shots (b) ax ; Penetrations

Thickness Weight
(in.) (a) (lbs:)

Sample Number:

HPW-2 0.249 10.07 5.56, M193 0° L 3205 3165 0

(a) Based on an average of four corner thicknesses
(b) 4shot(s) on 8” square, 1 in center

Report prepared by: Report reviewed by:
Ashley Gowland Wesley Mason
Customer Operations Coordinator Manager of Technical Operations - Hard Armor

Page 2 of 4
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. H.P. White Laboratory, Inc.
BALLISTIC RESISTANCE TEST

Client : 4634; PREECHATAWORN INDUSTRY CO., LTD.

Job No.: 000004506

Test Date : 7/10/15

TEST PANEL
Manufacturer : Armox Sample No. : HP\W-1
Size: 12x12 in. Weight : 9.95 Ibs. Date Rec'd. : 07/7/15
Thicknesses : 0,246, 0.246, 0.246, 0.250 in. Hardness : NA Via: Fed Ex
Avg. Thick. : 0.247 in. Plies/Laminates : Returned : Fed Ex
Description : 6mm Armox Advance Steel
SET-UP Primary Vel. Screens : 6.5 ft., 9.5 ft. Range No.: 3
Shot Spacing : 4 ON 8" SQUARE - 1 IN CENTER Primary Vel. Location : 8,0 ft. From Muzzle Temp.: 72 F
Witness Panel : 0.020", 2024-T3 ALUMINUM Residual Vel. Screens : NA BP:30.05 in. Hg
Obliquity : 0 deg. Residual Vel. Location : NA RH:72%
Backing Material : NA Range to Target . 50.0 ft. Barrel No./Gun : R3/.308
Conditioning : AMBIENT Targetto Wit. : 6.0 in. Gunner : Mason
Recorder : Ches
AMMUNITION
(1): 7.62mm Ball, M80, 149 gr. Lot No. : Unknown
2): Lot No. :
3): Lot No. :
@): Lot No. :
APPLICABLE STANDARDS OR PROCEDURES
(1) :NIJ-STD-0108.01
2): Level Il
(3): Required Velocity 2700-2800 fps.
Shot | Ammo. Time 1 Velocity 1 Time 2 Velocity 2 Avg. Vel. Penetration Footnotes
No. (usec) (ft/s) (usec) (ft/s) (ft/s)
1 1 1090 2752 1090 25 44 4 None
2 1 1091 2750 1091 2750 2750 None
3 1 1079 2780 1081 2775 2778 None
4 1 1074 2793 1077 2786 2789 None
g X 1079 2780 1082 2173 2776 None
REMARKS : FOOTNOTES :

Filename : 000004506 (HPW-1) 4634 Preecha Auto Safety.Pen
Page 3of 4
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BALLISTIC RESISTANCE TEST
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Client : 4634: PREECHATAWORN INDUSTRY CO., LTD.

Job No.: 000004506

Test Date : 7/10/15

TEST PANEL
Manufacturer : Armox Sample No. : HPW-2
Size: 12x12 in. Weight : 10.07 Ibs. Date Recd. : 07/7/15
Thicknesses : 0,249, 0.249, 0.249, 0.248 in. Hardness : NA Via: Fed Ex
Avg. Thick.: 0.249 in. Plies/Laminates : Returned : Fed Ex
Description : mm Armox Advance Steel
SET-UP Primary Vel. Screens : 6 5 ft., 9.5 ft. Range No.: 3
Shot Spacing : 4 ON 8" SQUARE - 1 IN CENTER Primary Vel. Location : 8.0 ft. From Muzzle Temp.: 72 F
Witness Panel : 0.020", 2024-T3 ALUMINUM Residual Vel. Screens : NA BP:30.05 in. Hg
Obliquity : 0 deg. Residual Vel. Location : NA RH:729%
Backing Material : NA Range to Target: 50.0 ft. Barrel No./Gun : R3/.223
Conditioning : AMBIENT Targetto Wit. : § 0 in. Gunner : Mason
Recorder : Ches
AMMUNITION
(1): 5.56mm Ball, M193, 55 gr. Lot No. Unknown
2): Lot No. :
3): Lot No. :
4): Lot No.:
APPLICABLE STANDARDS OR PROCEDURES
(1): NIJ-STD-0108.01 (Modified)
(2):
3):
Shot | Ammo. Time 1 Velocity 1 Time 2 Velocity 2 Avg. Vel. Penetration Footnotes
No. (usec) (ft/s) (usec) (ft/s) (ft/s)
1 ] 948 3165 948 3165 3165 None
2 1 944 3178 949 3161 3170 None
3 il 936 3205 939 3195 3200 None
4 1 944 3178 948 3165 3171 None
5 1 936 3205 936 3205 3205 None
REMARKS : FOOTNOTES :

Filename : 000004506 (HPW-2) 4634 Preecha Auto Safety.Pen

Page 4 of 4
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Beschussamt Mellrichstadt

Lohstrafle 5, 97638 Mellrichstadt
Tel.: 09776/70500, Fax: 09776/5457, e-mail: poststelle@ba-mel.bayern.de

SSAB EMEA AB
S-78184 Borlange

Test Report

Testing of the ballistic resistance of material.

Report No. ¢ 12MO89HO1l#, order No.: 7090

Date of delivery : 28402.2012

Tester : Selzam, Edelmann

Sample : steel plate (5,1lmm X 500mm x 500mm)

Designation : Armox Advance (ID. No. 95422-5049798)
Applicant : SSAB EMEA AB

Manufacturer : SSAB EMEA AB

Requirement : .223 Rem SS109 / .223 Rem M193 / .308 Win DM111

Mellrichstadt, 21.03.2012

The test results are only valid for the samples described in this
report,

The applicability of this test report is restricted to ten years from
the date of testing. It will expire prematurely, if any alteration or
modification to the manufacturing process, materials and/or quality
management system could impact the product conformity.

This report is only valid with the official seal and corres-

pondence of the report numbers on all pages.

Duplication in extracts of this report is only allowed with written
approval of the Beschussamt Mellrichstadt.



Beschussamt Mellrichstadt
LohstraRe 5, 97638 Mellrichstadt

2 -

Report-No.: 12MO89HO1#

Report part-No.: 01

Test date: 12.03.2012

Description of the specimen in shooting direction (specification

of the manufacturer)

5,1mm steel plate (nominal thickness 4,5mm)

Size of the sample (mm): 500 x 50
Total weight determined by the Be
mass per unit area determined by
mass per unit area determined by

Test conditions and results:

0, thickness (mm): 5,1
schussamt (g

the Beschussamt (kg/m’)
the manufacturer (kg/m?)

8046

50

Calibre 5,56 x 45 (.223 Rem.)
Bullet type FMJ/PB/SC (m193, IMI, CN231)
Bullet mass 3,60
bullet velocity 937m/s + 20m/s
Weapon test barrel No. 01/02
Barrel length 650mm
Twist length 178mm
Shooting distance 10, 00m
Room temperature s A0FC
Humidity : 36%
penetration witness 0.5mm Al-sheet (AlCuMgl 440N/mm?2)
Sample fixation acc.to PM 2007
hit pattern according to STANAG 4569 AEP55 Level 1
No veloc. energy pene- angle remarks

v(7,50) E(7,50) trat. [deg.]

[m/s] [J] J/N )

L 935 1574 N 90,0 bulge without cracks
2 950 1625 N 90,0 bulge without cracks
2 936 1577 N 90,0 bulge without cracks
4 930 155, N 90,0 bulge without cracks

1.) 90 degree = 0 degree NATO

The evaluation of penetration or
according to STANAG 4569/AEP55

no penetration was performed
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Beschussamt Mellrichstadt Report-No.: 12MO89HO1#
LohstraRe 5, 97638 Mellrichstadt Report part-No.: 02
Test date: 12.03.2012

Description of the specimen in shooting direction (specification
of the manufacturer) :

5,1lmm steel plate (nominal thickness 4, 5mm)

Size of the sample (mm): 500 x 500, thickness (mm) : 5,1

Total weight determined by the Beschussamt (g9) : 8046
mass per unit area determined by the Beschussamt (kg/m?) g R
mass per unit area determined by the manufacturer (kg/m?) P o----

Test conditions and results:

Calibre : 5,56 % 45 (.223 Rem.)

Bullet type : FMJ/PB/SCP  (SS109, M855, MEN, CN227)
Bullet mass i 4,00

bullet velocity : 900m/s + 20m/s

Weapon : test barrel No. 01/02

Barrel length ¢ 650mm

Twist length : 178mm

Shooting distance F 716.,/00m

Room temperature ) 208

Humidity 1 36%

penetration witness : 0.5mm Al-sheet (A1CuMgl 440N/mm?)
Sample fixation : acc.to PM 2007

hit pattern . according to STANAG 4569 AEP55 Level 1

No veloc. energy pene- angle remarks
v(7,50) E(7,50) trat. [deg.]

[rn/s) [J] J/N 19
1 941 nazhrk N 90,0 bulge without cracks
2 959 1839 N 90,0 bulge without cracks
3 956 1828 N 90,0 bulge without cracks
4 947 1794 N 90,0 bulge without cracks

1.) 90 degree = 0 degree NATO

The evaluation of penetration or no penetration was performed
according to STANAG 4569/AEP55



- 4 -
Beschussamt Mellrichstadt Report-No.: 12MO89HO1#
LohstraRe 5, 97638 Mellrichstadt Report part-No.: 03
Test date: 12.03.2012

Description of the specimen in shooting direction (specification
of the manufacturer)

5,1mm steel plate (nominal thickness 4,5mm)

Size of the sample (mm): 500 x 500, thickness (mm): 5,1

Total weight determined by the Beschussamt (g) : 8046
mass per unit area determined by the Beschussamt (kg/m?) R
mass per unit area determined by the manufacturer (kg/m?) I

Test conditions and results:

Calibre : 7,62.% 51 (.308 Win.)

Bullet type : FMJ/PB/SC (DM41, MEN, CN140)
Bullet mass i 9445

bullet velocity : 833m?s + 20m/s

Weapon . test barrel No. 03/03

Barrel length : 700mm

Twist length : 305mm

Shooting distance : 10,00m

Room temperature el ey

Humidity : 36%

penetration witness : 0.5mm Al-sheet (AlCuMgl 440N/mm?)
Sample fixation acc.to PM 2007

hit pattern : according to STANAG 4569 AEPS55 Level 1

No veloc. energy pene- angle remarks
v(7,50) E(7,50) trat. [deg.]

[m/s] [J] J/N 17)
1 836 3302 N 90,0 bulge without cracks
2 822 Ba=53 N 90,0 bulge without cracks
3 846 338 N 90,0 bulge without cracks
4 847 3390 N 90,0 bulge without cracks

1.) 90 degree = 0 degree NATO

The evaluation of penetration or no penetration was performed
according to STANAG 4569/AEP55

The test was carried out according to special requirements of the
applicant. A final classification is not applicable.

This report consists of 4 pages and 1 appendix



Beschussamt Mellrichstadt
Lohstrasse 5, 97638 Mellrichstadt

Abklirzungen / abbreviations

Geschossarten / bullet types:

L Blei

FMs Vollmessing

CB Kegelstumpfgeschoss
FMJ Vollmantel

RN Rundkopf

scC Weichkern

HC Hartkern

we Wolframcarbidkern
PB Spitzkopfgeschoss
FN Flachkopf

FeC Weicheisenkern

scp Weichkern mit Penetratoxr

TPSC Zwei Stahlkerne
I Brandsatz

JSP Teilmantelgeschoss
JHP Teilmantelhohlspitzgeschoss
SJSP Teilmantelgeschoss
SJHP Teilmantelhohlspitzgeschoss
swe Scharfrandgeschoss

Bemerkungen comments:

oM ohne Merkmal

X leicht (z.Bmmdecichtd Beliles, /)

s stark (z.B. starker Splitterabgang)

BoR Beule ohne Riss

BmR Beule mit Riss

BmRoL Beule mit Riss ohne Lichtdurchlass
BmRmL Beule mit Riss mit Lichtdurchlass
SA Splittexabgang

SF splitterfrei

glD glatter Durchschuss

SpD Spitzendurchbruch

] Splitterbildung nach DIN EN?2

NS Splitterfrei nach DIN EN?

2DIN EN 1063, DIN EN 1522/1523

Sonstige miscellaneous:

J Ja

N Nein

SI Splitterindikator

DI Durchschussindikator
TA Trefferabstand

FG Flachengewicht
Revision, 01.12.2010
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Appendix 1

Lead

Full Brass

Coned Bullet

Full Metal Jacket

Round Nose

Soft Core

Hard Core

Tungsten Core

Pointed Bullet

Flat Nose

Fe-Core

Soft Core Penetrator
Two-piece Steel Core
Incendiary

Jacketed Soft Point
Jacketed Hollow Point
Semi Jacketed Soft Point
Semi Jacketed Hollow Pont
Semiwadcutter

without marks

slight (e.g. slight bulge ...)
serious (e.g. serious fragmentation)
bulge without cracks

bulge with cracks

bulge with cracks without light
bulge with cracks with light
fragmentation

no fragmentaion

complete penetration

partial penetration

fragmentation described by DIN EN?
no fragmentation described by DIN EN?

yes

no

fragmentation witness plate
penetration witness plate
hit distance

mass per unit area
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