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Currently, the Ministry of Defense has a policy on research, development,
and the defense industry according to the strategy of science, technology,
defense industry development. In order to be able to extend the
innovation of research and development to the production used in the
government For sustainable self-reliance And reduce imports from foreign
countries In accordance with the national research policy and strategy And

the 20 year national strategy

In fact, the results of this study show that military vehicles are now
available in the military, they need batteries to start engines, they are
sending electricity to the weapons systems and the communications of the
engine efficiently and continuously, vehicles use batteries, which have been
used over a long time, causing irresponsibility problems Therefore,
lithium-ion batteries count as an innovative battery. To support the
military's mission. The batteries that will be used in military vehicles must
also be highly efficient and have a high standard for equipment, as the
batteries used in military vehicles, however, and models must have

dimensions of fit for specific models, and the materials used in production



emphasize strength and durability for field or combat applications.
Production must be recognized and ensured in a higher field performance
than conventional battery wuse. It must withstand vibration, shock,
continuous and consistent power supply at a certain level. The batteries

that are currently interested are lithium-ion batteries.

The results of this study 1) To promote the development of electric vehicle
manufacturing technology and lithium-ion battery components, the
method is to promote research to develop energy storage systems, as well
as batteries and other technologies, electric power distribution systems,
electric drive systems, and drive control systems. The design and
development of other components of electric vehicles such as monitering
systems, For use in military automotive missions, communication systems,
test kits, and safety systems are used for military missions.  2) Promoting
research to achieve the production of electric charge equipment and
charge management systems in the country. 3) promoted technology and
security system to manage the power containment units for electric cars,
lithium ion batteries, and managed a very efficient reause and Reuse Reuse
Recycle, sustainable  4) The Ministry of Defence needs to accelerate the
development of research and knowledge from the quality of basic research.
To support the development of military automotive technology or the

military defense and energy industry in Thailand.
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2.1.1. WHU51AUIN (Positive Plate) HananAzieenld (PbO,) Wazisuy
51mau(Negative Plate) Nﬁm’mmzﬁbﬁmu (Spongy Lead)
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2.1.5. Waenuiie (Container) AM¥ULUIIAIUAN 9 Tuuumaed ndnain

waraanlwalnsiau (PP) Lilssaniduauiulinasininunumiu

MBNIAg

(2) 170

YAUNUSIALIN
(1) unusrquan

. v i : 3 37 ‘f A
(3) urunuIUNU Microporous EESER
HNUSIRAY / Hi 4
(1)Azunsauan / "
(M a:unseay

A 13 a &
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Discharge
PbO, + 2H,50, + Pb ————* 2PbSO, + 2H,0 + 2¢-
2 2 Recharse 2

Discharge

HS0, + 10

HS0,+ H0

(PbSOL  SG1L)

AN 8 MsinUfAzeallukUAWBILUUALAINTA

_—
SGLA
—_—

Charge

AnsdnwaL’

LUAmBIAYTInTe anunsnazlinseualninladsussanas 1,000 06 Tueas
nandu q uariinszuasaus 450 S 1,100 weuwU$ arsazanedidninsla
YBILUALADS Ao nIntaiiain dsasnsaidudunnedeiindanazale
Lusne3azussalunvurliléUanin (unsealed container) auumnod
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arsngilununneimnlildsunisminedisgnitazilonavuiiouly
Aduandon 019 uvani iufu wevenmauinalaeseu SaunslugadTie
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NAIWINWUAADTIUNITAIUANNITNY Rzl TanadennluagNEnEn

U

LUALADT wumnasITRndnlnludlanedsudalaazninnin As Useinn

A [

“waauing” Nfeuldiululnsdwidedio uazudunioU (Notebook) Uagiu

Touldauniwunmesuuudgugiuazyie gl Jedrulnglinenwluy

Y

A1UUTENaU NIANUITURYLAEHALAURDANINULINADY LUALADSTLYINN

NALNULUALIDINE NIl UOUIAR

M13199 1 ms1adIeuieuauanURveunmeaTUTEANG 9

gANIIAAA 21gnN1skY | dwsIns
annelue U AEUTEY
Uszlam (o) wserulvld | eumuiwy o) (o)
VDIWAIU
LUALADS 1890 20V 100 wh/l 300 20%
avaulvuuy <50wh/kg
e
LUARES 1956 12v 150 wh/l 1,000 20%
NICAD 50wh/kg
LUALADT 1990 12V 250 wh/l 500 20%
NiMH 60 — 80 wh/kg
LURLADS 1992 33-3.6V | 350 - 400 wh/L | >500 5%
Alse 100 -
150wh/kg

i a an v 6 U v i 7
117 1 95.9593@ nasUdsWaS; 1sanswmeluladian adun 77, 2558
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3. uunmasviinaiSenlasau (Lithium-ion batteries) wunineIviinaiBeslensuy
faunnandausit eI 1980 uarnwaelul 1991 Fwuumneiquusnils
T¥hinsdwiilefoves Kyocera gauiuvBILUANDIABEN Ao ITuLUMMEILUUSA
nszualnlumila V‘%@LLUUVJ@HQSE (Rechargeable battery/Secondary cell/Storage

battery) WudnAundsnulsinnfivuadnuwazimdnun danuaansalunisiiu

' 1%
% a o

WAL IUTUING LLazL%ﬂmammihmemﬁngamm'ﬁ@ LanANNLGT A

o

gnsnsasydendndliiiligs Tuserseminelalldnu (self-discharge rate) 61 911

Tiszaznalunsldnuneuazuszglnludenuu Jaduwunneiussavsning

U

Iosurmutlenann wagldludmpannnssy

e (P -
w
+
o o
Li* (@]
o—>
o o Q
o
OO0
L T
oO— O
Li*
O_' o o o
Anode Electrolyte Cathode

t:ll v o d‘ a a 7
AN 9 MENASYINUTBLUAMBILUUAD YU laau

Gas Release Vent
CID
—

s

i

=il

Negative electrode

Separator
—~,

Center pin

Positive electrode

~ (3 da o 7
A9 10 asruszneululuawmesalseulonau



15

U 1 =)

wunwestindiSedlesou Jdwusznevddy 4 dw fe
1. $alld Uszneudae
1.1. $uelve ﬁaaﬁﬂimawé’ﬂLﬁumﬁuauﬁﬁgww uunslig (hav) wdsuuy
WHUNDILAY
1.2. 4ol uasBiSeniasenlediedounuukuargiidon (Gauan)
\AFOUUNMHUBY ALY
2. wiuflunumne’ Wudwitestuldldiuelnedusaiuiauelun
3. grsavanudianinslas daduarsusznouvesndediBoy Wy LIPF, 3o LiBF,
Tudvinazany 1w oiaua1susium (ethylene carbonate) late¥iaAsusiun
(diethyl carbonate)
4. Hedensinu (separator) fusswinsiavass nanmealnsiiau (polypropylene)

uaz 3o Inalenaw/ (polyethylene)

~7 (n)
@,

(1) pouch (v) cylindrical

(A)prismatic

A 11 aﬂﬂmggﬂ‘ﬂiﬂlaﬂ‘dax‘iLLUWLW@?@LﬁEJﬂJIE]E]@M
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Uszamil Fantauan Fantaau nsldeu
1 Lithium Cobalt Oxide (LiCoO, : | wnskid |Insdwsvidiede wiiuian
LCO) waUvieU nassRIva
2 Lithium  Manganese  Oxide |unslwd | i1a3esilelil gunsal
(LiMN,O4 ; LMO) ATSUNNE SEUUAIASY
Tugumviug il
3 Lithium Nickel Manganese Cobalt | wnslwld | dnserulnil gunsal
Oxide (Li Ni, Mn, Co) O, ; NMC, ANSUNNE SLUUFIA1E 9
NCM) Tugnunwmuglnin(salausa)
syuudseslniln
4 Lithium Nickel Cobalt Aluminium | wnslvld | aUnsalnisunng szuy
Oxide (Li ,Ni, Co, Al) O, ; NCA) demaalugrunivug i
wulusatesla  Model S
syuvdrsedlnii
5 Lithium Iron phosphate (LiIFePO, | unslWd | szuvdenidslugiunivuy
- LEP) WA NI OUNULUALADS
AEINIAUTOEU

(Start-lighting-lgnition
battery) 5z UUA #0901

ﬂizLLaLLazmmwumuquﬂ

6 unslng wse LMO unslwg | szuudaseslnida sguv
demaslugruninugluin
(Mitsubishi i-Miev, Honda
Fit EV)
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M1NT 3 N153ATIZYAude 9aeau lonia wazguassa (SWOT  Analysis)

wusmasvladiseuloesunnldiusaeudnmng (na)

a A

1. faddpsdnnuy uanmalulad mandniiunnsinssinsnnmeluladiiais
Toluuszmne

2. WRuamulunsieddsmnunandsgeamnsslinsiugann

guassn | 3. WesgIuvesdu

(Treats) 4. galifin1sAnunu1asgIunlI ulaenionazuInsgIu
NAmAnsignanTUiReITes

5. ulsunemasginusneusdeeluaaEudiy

6. ulguedaasunsiduasnisuaneiueudiniindsenaaglidaau wag
ATBUAAULNEING

7. msysanmsuiuemhsnuiiiedeseswedsiadleatiuayu o
auﬂﬂﬂwaeﬁaLﬂugﬂﬁisulﬂaﬁuﬁu

8. 1) sudsuifefuueudlilutiogiudslddoromsdaaiunsld

NuENUUA I e emLE

a o W a 14 . A o
ANSIATIZRAMUFUNUSHUULUNIAD  (TOWS Matrix) bWaNIWUALUINIINIG

HEALUALMDITAALSEN R U MTUTAEUANIISLALARAARDINUENSANENTYA

ATUAIUIUAY
3a49 (Strengths) A8 (Weaknesses)
(SO) (WO)
Tona L o
(Opportunities) | UM NNTHANLTITN LWINNNITNENTIUSUU T
(ST) (WT)
ANTANAY .
(Threats) LunenNsHanLT oy HUINTINTIHARLTISU
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1. WINNNSHAALUALNDSYAASEN laaaUd YT UTABUANTMISIBIIN (SO)

LLU’JV]’]Qﬂ’]iNﬁG]LL‘UG]L@@%%ﬁﬂaL%EJQJVL@E]EJHE?’M%JU?@EJHG?VI‘M’]%L%QEﬂﬁlLﬁmﬂﬂmi
Fauaeiludruimdugaudnazlonavosgnamnssudosiulszinanay
WAIIUNUNT WULN Fesduasunisiautinalulagn1snaneueus iiiuay
FudwUszneuuunmesvindSeulessy Ineiliansaslinmsduasunsideiie
WARNSEUURIAUNG 991U (Enerey Storage aumauunmosuazmaluladaue
Super Capaciton) wazsyuun1selnindmsueueud i ssuuduedouuas
mMsmuauszuuiuedou lassaduemeudluin uazniseaniuuLagiam
dulseneudureseusudlii Wy seuuteiiveds svuudeans yavaaeu uay

szuuAMuUanasalunsigay Wudu wetanldiunishaeususvammis

2. BUINNNNISHARLUALABSTRAALS oL Lo Ud NS USREUANMISITIT 9N (ST)

WTINsNaRLUAmesTinddellossudmiusasudnmsdaastuiiinan
msdanseiludiuiifugaudsuarnnzanauvesgramnssdeaiulseing
LaEndsunms nui nesimdadinsifafenannduaSunsianlasasn
fugnilunsusgliheusudlwihilduumneivied Sevlooeu Taedisnshe
TyimsdaaiunmsAdeieiAanssang Unsaiuseqluli (Electric Vehicle Supply
Equipment, EVSE) wazszuuuimsdnn1smausealiiludssine duaiunisidy
J¥UU Software/Communication Protocols maasz‘uumsUszaﬂWﬂﬂﬁmwzau
Lazaenrd s uUSUnsrAnLasn s lnivessema nsitefienaunssdeu
msveslasaneUszqluii (Charging Network Protocol) wagmsiseiiiedasiu
msUszalalfiniesessunisldeusudluinlviiussansamnsldndsauly

ANTIEAUY

3. LUINNNISHAALUALNDIVUAALS 8N 02 UAINSUSABUANUISLTISU (WT)

LUININISNARL UMD YRR AT U900 Ud IS USDUUANMITITISULARNRINANS

duprziludindugasounaznzanauvesgnainssulesiulszmeuas
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PAIIUNTIT WU NDIVNNG D98 UASUNSANBWNALULAY kazSEUUANUADANY
TumsdansmiednAundanudmsveueud liuunwesuiediSoulossu uaz
wAlulagdu o W Super  Capacitor lngdisn1sAslinisatuayulag i

= (v} 1 -y} <@ v} [y % 1 =
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UseanSn1n Yannne hazdatu wazisn1saIunsANENsEuUAINLUanN8/5euU

JaaugURsdelunslduunmeslugueud

4. WINNNMSHEALUAWMEIT YRGS EN laaaud S UTasuAIN SRS UUSe (WO)
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msdansziludiufiiugaseuuatleniavesgnavnssutesiuusmauay
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sosuRdILYARE TuanuuEsneuRlauIawas sneud b
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