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Development of Venus orbiter AKATSUKI and its results

T ML ZE T TE B TR T R AR ZE T R R R AT R Bk i (BELR)

Abstract

HRTIEA

Masato Nakamura

Japanese Venus orbiter project (project name PLANET-C) started in 1999, and was approved by
ISAS in 2001. The project is dedicated to reveal the Venusian atmospheric dynamics which
seems totally different from the terrestrial one. After the development of the spacecraft of 10
years, we launched it from Tanegashima space center on 21 st of May, 2010 . The spacecraft was
named AKATSUKI. It arrived at Venus on 7 th of December, 2010, but due to the malfunction of
the thruster system the Venus orbit insertion turned out to be a failure. Using the reaction control
systems instead of the broken orbital maneuver engine, the recovery maneuver was operated on
7th of December, 2015 and AKATSUKI was finally inserted into the orbit around Venus with
0.37 million km apoapsis and 10.7 days orbital period. Now AKATSUKI is sending fruitful

scientific data every day to us on the ground.
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Fig.3 Spacecraft exterior and main components
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Development of the Electrode for Flow-less Redox Batteries

B

Yosuke Masuda

Abstract

B 3 3 e

Hidetoshi Abe

Redox battery which is used without circulation of the electrolyte (flow-less redox battery) has
been studied. In order to improve performances and reduce of the material cost of this battery,
we studied about the materials and structure of the electrode for flow-less redox battery. It was
found that carbon plate which is generally used redox flow battery can be replaced by graphite
sheet or graphite paint. As a result, energy density became twice higher than conventional cell,
and the material cost has been reduced approximately 20 %.
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Fig. 2 Laminated flow-less vanadium redox cell
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Table 1 Specification of the laminated cell
FithfzX TJO—LZX53I%x—h
wILE 1
BB - FRIZRERERE (mm) 3.0
RISEE (cm?) 180 (12 cm X 15 cm)
EWE NFIYLFR

R2IIRTHEM TNV E L A ER L, TR
(X, RIITIRT M TEML 72,
=2 HERKHE
Table 2 Test samples
No. o= E# (mm) JzzPe
1 & 0.2 -
2 ’ 0.5 JO-Eite
*=3 HEREM
Table 3 Charge-discharge conditions
No. E—FK B (A) HRIERS
1 RE 2.0 1.7V/
2 1RiE — 10 4%
3 ME 2.0 1.0V/ &L

FERCE B R 2 HBIZR T MKEIZBWT,
FICRE LTMESEE DENI R REROSE
FEEMRE L C02mm DR ZE HvTH RHIED W
Z MR L 72,

1.8
/
1.6
> = == 0.2 mm Copper
14 -
o = 0.5 mm Copper
b(é) \
S 12 o=
> \\
1
0.8
0 0.5 1 1.5 2 25 3
Capacity / Ah
M3 FEHERRER
Fig. 3 Charge-discharge behaviors of the test cells at
2.0A
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Table 4 Test samples
No. e E# (mm) &
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3 F5774 r¥— b 0.1 —
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Table 5 Charge-discharge conditions
No. E-K g (A) gl St
1 *E 0.5 1.7V/ &I
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3 WE 0.5 1.0V/ )L

TR EABE R TR 4 IR T, KEWRETTT7 7
4 MNERBLOY— FCREBEBEBSEIKE (R
D, 79774 MERBIO Y- E2HWE LI
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Z 14 /%\<
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1 = Paint -
= Sheet
0.8
0 0.5 1 1.5 2 25
Capacity / Ah
4  FEHERBRER
Fig. 4 Charge-discharge behaviors of the test cells at
0.5A
=6 IxNVF-—BE
Table 6 Energy densities at 0.5 A
"R 28] v—th
THEE (V) 1.22 1.42 1.39
ZILEE (Ah) 1.49 1.90 1.75
IVEE (g) 371 256 260
I XIL¥—%E (Wh/kg) 4.9 10.5 9.4
IxF-—EE (Wh/L) 6.3 9.4 8.4

3.4 %
FRAEBERBICBV T, SBEEERB L ORE
EEMD B 2L 2 72 & S ICTRBEEIEIZE VAT
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MG LTwb EE 2, SMEORERT R OESIKIT
DMEEAT 720 HRERTIIRT . KEROEL
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N7zo LIVONFIERIUIZRE K BbD o TV 5B DI
FEBEHRTH Y. REMATIE. Z OME BT
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=7 EMHOETIENE
Table 7 Electrical resistances
E & (mm) BERERE (Q)
SR 1.0
0.5
RN 10.0
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H5125R:7,

%8 BIBER DEREE
Table 8 Optimal construction of the electrode
it E# (mm)
2EBEER $H 0.1
REEER T7 771 NER 0.05
%9 REREM
Table 9 Charge-discharge conditions
No. E-F B (A) IR
1 xE 1.0 1.60V
2 ik — 10 ¥
3 ME 1.0 1.05V
4 ik - 10 #
160
140 « Coulombic efficiency / %
o:° < 12 /\ ‘ « Capacity retention / %
5 W ~
S S 100
o5 [ °
£ § 80 — .
g2 60 N
=] e,
S 4
o O
© 20
0
0 50 100 150 200 250
Cycle number
5 Ha7ILRBRER
Fig. 5 Cycle performance of the laminated cell
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Fig. 6 Cathode surface after 200 cycles
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Table 10 Optimal construction of the electrode
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Fig. 7 Cycle performance of the laminated cell
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Development and Operation of Battery
for the Venus Climate Orbiter "AKATSUKI" Second Report

KRG -

Hiroki Ooto

Abstract
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Hidetoshi Abe

Li-ion battery, which has the advantage of high energy density, is coming into space usage in
recent years. Furukawa Battery Co. Ltd. developed world's first Li-ion batteries for the asteroid
explorer "HAYABUSA" of JAXA. Based on the fundamental technologies of these batteries, we
developed 23.5-Ah Li-ion batteries for the Venus probe "AKATSUKI", energy density and life
performance of which were improved according to the mission requirement. "AKATSUKI" was
successfully launched in May, 2010 . After the Venus orbit insertion failed December, 2010, the
spacecraft entered a new trajectory to reach at Venus five years later. To satisfy the required
performance until an extended mission is completed, we designed the optimum operation plan of
the batteries by a capacity deterioration simulation and planned for restraint of aging
deterioration. "AKATSUKI" succeeded in the Venus orbit insertion operation in December, 2015.
The onboard batteries started operation in the Venus orbit.

1. [3U®HIC

Wk ASH5E L 7o R & 7 2 e R VAL
FREHY) F 7 A A4 VBT FHZENIZERH R
e (JAXA) FHEFAIZET O/NREHEAER 1325
XS, 354EICH BHLE OIS
L0, FHHEL L TRGRMERLE MEEET 250
FEERENV 9, [ERRE I H)F a4+ V&
WOFRFRE X— A IEER - BT AVT—FE
b, BHFEMILEFE 2TV, €EEERI S0 & ]
BRHAYF o404 v ERERELAZYY, 2010
5 H. [dro& 1T ET 1, #E#oyy 71 —
b#E ECE Z B L2,

[dro& | o EEHLERA (LU, [VOL] &
RLY) R RNy T — k. BREEAHEICAS
YAI VT THESTHHA 7 Vv — AEH %G
% e Td > 72A%, 20104E12 A O#LE A O Kk
&0, ERFFEFTTO IV v T A SR
MR 75729712, 201546128, [Hhro &34
AR EEFEA (DT, TVOLR] & 529) (25D

* BARBIZEARTR  BAZERREIR  WRZEE

15

L. 8Ny 7)) =% A4 7 )va— ZEH DG S
n7z.

KT D2 & [ HEH NNy 71 — O FEH
WZOWCRET &I, IR LI v a VT 95
FCOERMERE /T o0, HESILY I 2L —
Ta vyl b=y =R BRIC L o TNy T
1) — OFAELILE IH] L 72 RT3 4,

2. [HhoE] DERMEEE/NY T - Dt

I ERBL7CERO [ Hr2E DIy ary
FHE A R 1I2R T 15FEM O FEH Z#&7-7% [ &
PO |3 LN, ERICHETSLEFTHRET
258D M T Y AT 7 —HIEATHEEIN, ST
Bk, [0 & | IIM0EHCTEE2 —FT 50
EIZHEAS N, 2EBESE4BINT A5HTH D
[HDDE ], NUOHEEHRIIZ6FEOFMALEERS
n7z,



84

SERER (6L O [HEBNY TV -—wIOREFEEER FTH

Earth

Transfer
Nominal : 0.5 year
Backup : 2.5 years

Launch May 2010
after storage for 1.5 years

VOI
December 2010 ‘
.}a.
Venus :

Venus observation : 2 years -
Cycle : 30Hr Eclipse(Max) : 400W, 1.5Hr
Safe hold : 500W, 0.5hr

K1 [&»r2F]Ivz OFER
Fig.1 Operation Plan of "AKATSUKI" Mission
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FEIRAE (State of Charge, LT [SOC] Lidd) &4
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LREY) & LCREEN S Az,

16

K2 [&ro2E]BAUFILSA Ei
Fig.2 Lithium lon Battery cell for "AKATSUKI"

=1 [ DEIBIFILAA L ERDET

Table1 Specifications of Lithium lon Battery Cell for
"AKATSUKI".
Rated Capacity 23.5 Ah
Rated Voltage 3.6V
Weight MAX 785 g
Size HXWXT 162.2%'(152.2%2) X 78 X 28 mm
Energy Density <107 Wh/kg

1 BREFEETSS
%2 BES-—IXDEE

PEARE 21311 D 235Ah & )L % B HI 36 LT 7
LNy 7)) =% 2R L TWbHe Ny T —D
FMERZBIS IR T

X3

(oA EIER NNy 7 —
Fig.3 11 Series Connect Batteries for "AKATSUKI"
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“AKATSUKI" entered a new trajectory -
to reach at Venus five years later. k \
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December 2015 I k,l 7"
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December 2010

Venus observation : 5 years
Cycle : 11days
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Fig.4 Outline of "AKATSUKI" mission
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Fig.5 Transition of SOC and Temperature of Battery for
"AKATSUKI"
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Table2 Requirement of mission for "AKATSUKI" During
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Fig. 10 Discharge behaviors of Onboard batteries During
eclipse after 35 days from VOI-R
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Fig. 11 Discharge behaviors of Onboard batteries During
eclipse after 45 days from VOI-R
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Development of The Positive Grid Made by The Continuous Process
for Lead Acid Battery
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Abstract
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Recently, Idling stop system (ISS) has been generally used for automotives. The batteries that
used in ISS are required both durability in heavy duty cycles and reduction of the weight. We
have developed batteries that were improved in corrosion properties of grids with casting method.
But that will have needed a reduction of the electrode weight. Therefore, we have tried to use of

grids with continuous process.

First, we optimized an alloy composition of the grids that was investigated by mechanical
properties and durability for corrosion. After that we made the battery in which used the grids. We
have confirmed the battery made by continuous process grid showed the superior durability in
heavy duty cycles in comparison with the battery made by the conventional casting grids.
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Table 1 Compositions of test alloys (mass.%)
Alloy composition
Alloy (a) Pb-Ca-Sn
Alloy (b) (a)+X+Y
Alloy (c) Pb-Ca-high Sn
Alloy (d) Pb- low Ca-high Sn
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Fig.1 Cross-sectional image of the rolled lead alloy
sheet
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Fig.2 Schematic of the strip specimen for corrosion test
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Table 2 Growth characteristic test condition
Mode Current (A) Voltage (V) Time (s)
1 Charge 1.5 2.85 3600
2 Discharge 0.5 0 300
12 310cycle

2.2 EithFHibE
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Table 3 JIS deep cycle endurance test condition
Mode Current (A) Voltage (V) Time (h)
1 Discharge 20.0 0 1.0
2 Charge 5.0 0 5.0
12 24cycle
Discharge 20.0 0 until 10.2V
Charge 5.0 0 Full charge
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Fig.3 Comparison of corrosion weight loss among 4
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Fig.4 Hardening behavior of natural aging among 4
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Fig.5 Comparison of growth rate among 4 alloys
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Fig.6 Cross-sectional images of the positive grid after
growth characteristic test
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Table 4 Result of performance test
Test items Grav_lty Continuous
casting process
5HR Capacity (Ah) 55.2 56.4
20 HR Capacity (Ah) 64.2 64.8
— 15 deg.C HRD
Duration time (s) 138 130
— 18 deg.C
Cold Cranking Ampere (A) 622 617
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Fig.7 Result of JIS deep cycle endurance test

B O IEBIRAM L A2 K812 /KT, K8 (a) X
77— FE&EIEBRKOINMAGECTH 5755, IE
TG0 OBRALASERIE 12 A S, KO BB O

TEHTHRA AP HEEICHIEEL Tz, —HTH8
(b) o L5 Bk AR U IE A8 TG ) L O AL AT &
NTBH, BTRLIEDEOBEEENRIFTH -
720 b Z Ens, L IEmIIEN - EA
WA EZH L CTWEI ENHELNE -7,



FBFY=—HhI=2—2Z No.72%& (2016.12)

(a) Gravity casting

(b) Continuous process
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Fig.8 Photographs of the positive plate after JIS deep
cycle endurance test
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Fig.9 Cross-sectional image of the cured plate made by
the continuous process
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Development of Second Generation UltraBattery
for Micro Hybrid Electric Vehicle Second Report
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We have developed Gen- 2 UltraBattery which gives lower direct-current internal resistance and
higher charge acceptance under constant voltage condition than Gen-1 UltraBattery. Gen-2
UltraBattery maintains excellent capacity retention ratio after PSOC cycle life test. Gen-2
UltraBattery is expected to be the most suitable electrical power source for the micro-HEVs.
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Fig.3 Direct-current internal resistance (DC-IR) profile
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Fig.5 Direct-current internal resistance (DC-IR) under
charge
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REBEEXKEEDAZIL

MgBOX"
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TOYOTA#HE 7Y I XIZENRELN1 HES NI ERA
Adoption of LN 1 Lead Acid Battery for TOYOTA New PRIUS

O, b 3a ¥ HBFEARR SRS 20154 12
WZHFELZZARBFHE 7)o 2 12, BHOENH
LN ERLE SWREWZE T L7,

L o EN (European Norm) B& 2> €
I LAZLNIEERRTHY, 47 7 2D
Bl 7 A O HHE % 5 5 Bt 4 LRI
(JISH) . Fovatt FURF M & L T ORMIEEMD
Fu—NVHEOEHLE S o= — X2 TH
DET.

F 7o, Yo JISHIE OSBRI TR - 7220
DI % i 1) 3A A 72N f 0t 20 EN B RS IG
ShEBIM T,

IEHE

OB 7 4 v & —fHE e ORI
AEHH O TT 25— DK D 126 LT b EARE O
Wz RRE LE L7,
BT A vy =12 XD AHETEE L KR
(A= 2) 2k B KBS ED ClgE s L &
L7z

QWA T A > Dl

LN 1 Zsh&E B (SHHEE)

BAtR 7 1 L2 —

B18 7 « v 5 —
- Bl A XOEFALISH L, R A > % e
A Ly R OV 5T 7 TR R % R
JISSREBBEF L NVOKR ¥ 75 > A%
THERL T L7
Eith PRk EX
EEX
)= AHEE 20HFEREE S5 (Kmm) ey
et V) (Ah) Ex P oo ke) % DOt
345LN 1 -MF 12 45 175 175 190 12.0 Rk Oie ik
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Ny IR=270—LKA1=y MIEEROBN

Introduction of Backbone Frame Unit Type Cell

RHARKRBRUME, HEMEFOWNEEI I NE
TUERIZEHINSE L) IZhoTEWD L7
I L7ota i = — XIS LRCEINEEE 2 G 2t 2
SNAL[Ny 7 R—=—r 7L —2RX 2=y MHIER
] A BI%E L E L7z CRERI 2014-191911),

-
—

BR

(1) ASFIMFREE1G 205 2 G NI E A -
TR e 4B E CEBEELLSBETY,

(2) 1GRILDOB AL 6 B E Tl g
4B LTt o 3% T AR % 33 % ~ 50 %
DT EenTEET,

(3) oA DR T A R — A DA
2=y hORFEIIEREO RV FEO 72T TR

INyTR—=2T— L

s o H1 asEm
L2, BHEGERDEERMOBEEORIC
BGETOAEAICHEEZ 281 5 D7 <
7 F L7,
(A) AV TFF VA, W THEIES
WRD LD RERAEEN, FHEILIZL
=7 T L—=24p ZLT o
v b % PoFEELTEET /G
200
R UTEREBISEBT D S 155 N2 K EBO RIS
TETT o WFNOME D A OREIRIS T (240 GPa)
ERN N DRSS (970 GPa) B 2 eV 2 & Sk 0
SEINGEEE 2G OIRENICIT R A 2 EAVREN TV T T,
BEIZFMU — STHEGE25E T L. 4% IEFCP®
EERUBEHED=y NMIOY A 7 V21— AEHIZ
HEATFETT
BRTZETY B2 2GREEOGHME (FiEAR)
K1 ERBSEBRFICL 350 (B : GPa)
- _ EAEF AR % AR
M B PR 1G | 1.56 | 2a 1G | 1.5G6 | 2G
75— (M:16) 222 | 333 | 444 | 294 | 44 588
BTFE (M:12) 473 | 710 | 946 | 426 | 639 | 852
Kb (1-2B0EE M12) | 485 | 728 | 970 | 106 | 159 | 212 |t 970GPallT
2 3FE# (M:12) | 353 | 530 | 706 40 60 80
3-4E8E (M12) | 190 | 285 | 380 29 43 57
Ny of—>T -1 55 83 | 110 | 103 | 155 | 206
FroRAA—X 68 | 103 | 137 82 | 123 | 163 X
ao, | BTE 69 103 137 108 162 | 216 || 240GPaBT
- 2B 70 105 140 40 60 80
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v o) LEREM [MgBOX slim] O#E 4

Introduction of Magnesium-Air Battery “MgBOX slim”

1. 13LdIC

2R OMEE <7 AT AHMLEOE LR
LT AT WEREM [ MgBOX (v 7Ry 7 X) ]
. IEWRICKE AND 2 TEHEBOET S NE
haficEsmMe LT, 20144E12H £ ) EI12
W5 BB I E, G L TwWETS,

MgBOX (L EHERT 20 & 127E L T T & 5 K%
B CHDLDIIR LT, &, &ttt 71 A%
— K IE T O & g L 72/ 7V [MgBOX
slim (7 ARy 2 A ZAYa)l %L, Wex b
BLFE L7,

2. MgBOX slim D% &
O 1 X% /NEIL
BATIE MgBOX D55, MEIZ A4 A4 X, &F
WRFIEH LICHBRE LTV,
OFKMEZ 17 1
BAKIZ[Cr ) T e [#ay 7] 248,
PR LD L FIERLFEAKTE B,
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OMgBOX DR RIZZDE £
KRR UEKE AND 72T THE
AN — b7 U EEMESR O TTEICRE
- USB % £ 7O 101 % 24
CHREFIROT T AT AR EM
CBRBEAMAVNS CHHBROREVES
- FEERFICERE R ZRRILRFE L FAE L 2w

C&OZTEMOY TICEBFKRA A=

3. Bt
Bt EiR
o , SESIIIN ;- }--5
m@t () MgBOX slim (AMB 3200)
~tiE B210 X ®fT110 X & & 220mm
BE #91.0kg GEKED) #92.5kg (GEKE)
FERFRE =A5HME
RAERE 200 Wh
USB R v 7 X414k
HAEE DC 5.0V
RAER 1.0A
UmF O 1@

2016 4F- 2 A & 0 #5 B AReasE, Bk, —
NEFIZHGEL T T 9,

(et B FE AR

B FE e 50
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Valve Regulated Lead-Acid Battery for Ground Equipment for Railway

1. %

PO EHEIRCTH 55 7@ E %, A& -
MBI ZME R EMEH SN T E
Fo INOLORMONE E L CTHIMIZFIHAYIZIEE
ERDYENDHY £5. A N HoHmEEMIL
MEBE S VIGE, TRMED/NT ¥ 2D
FaIZ b ENDHY T 2O MBI RER
A BEEMFCRIEZHAFE L 72O T, Ok
T LEd.

i

2.5
BB A 7 VATHRY
FHEEEIC L 2EHICBWTH R
(25T #104E%)
CF 2TV — ARG
ENTFTEBIFED 2D, RF XL e A7)
O Tl 3 G I T g FCR-200 SH&X
- MSE JE# il & HAR1E
fEskelh & DD V) | B2 T RE

MAEHBREE, MHEMIC LD ZEBL T4,

FCRIABEMOBAR
st ATHBIE (V) TommERE (n) | o Hmn HE (fke)
FCR-50-12 12 50 220 X 128 X 363 22.5
FCR-100-6 6 100 220 X 128 X 345 22.0
FCR-150 2 150 365 X 170 X 106 12.5
FCR-200 2 200 365 X 170 X 106 15.5
FCR-300 2 300 365 X 170 X 150 22.0
FCR-500 2 500 365 X 171 X 241 36.5

(PEZEMAR L FEMIR AL PESERRAR MR )
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UPS (E{FZEEIREKE) 100 ~ 300kVA
[GBTDX-T3 Y —X]

UPS (Uninteruptible Pwer Supply) 100 ~ 300 kVA
[GBTDX-T3 Series]

1. 5%

OB, HERE - HRETH T IS HS B L ko T
UPS (#E{=EEIHEE) GBTX ¥ U — XD 100 ~
300kVA #BERL L L, ¥ GBTDX ¥ V) — X & {4k
OWfEE LELADOT, TRAMKLET,

Kk Y AT ARG

EEBEMEY AT A (WHICEER, 387 i &
W57 &) ORESICRIE L, IBFICRE &R > A 7
LRI I BB A 2 Vv 2Sh H  5E el
SAEF LR R OB AT RE TS, A8 AL
FIERLE THREE L. KBS 27 212D 56

2. 5K TXEd,
- EJIERARTRIE (KVA = kW)
T (PFC) BB OE RIZ LY EH%E0.0) "
L L 7- B Icxr LC. BMICE D 24T ]
g i j—o
1BE GBTDX 2!) — X | HtiEk UPS
A& T 1.0 0.9 GEh)
100kVA 100kVA
HhRE ,
100kW 90 kW
S5kW % —/NHHABE (1) 204 188
Ty ——
A [
CKHE 5 F IR N DRI —— L
MR - FRBECTA Y F (T4 F) OXMy > m T
FNRIVERHL E L7 A -—_ 4
BT 7 v R RN ] — y
(A dr 15 4E at 25 CE MR 80 %)
o R 1 GBTDX-T3/EBEH
<Kt TTar>
3. %8
BH GBTDX ) —X
EFIL T3.7100 T3 ./150 T3 ./ 200 T3/250 T3/300
BEHR B LN — 2IAEHR
om. 100kVA/ 150kVA/ 200kVA/ 250kVA/ 300kVA/
s 100 kW 150kW 200kW 250 kW 300 kW
BRAANER 385A 577A 770A 962 A 1154 A
RiRwAS 3¢ 3w 200/210V
BERAN 288 ~ 401 .4V
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Al TR IS = R (MF-84Y)
Special Signal Light Emitting Equipment of Portability Type

PR OBEREIZ BT, TEEBI A~ O HL O
A & 2 HH A RIRIZB 7290, LED D562 L -
TIEEX M OBI/R &5 1k 2 R IR 5 38 68 (38
OTEEREEZHoTnET,

I THkTIR, REOBEMEELED % H v
7RI R B 5k - MF-84 1) — X2 X - T
RO ZEMEICHEL TE WD F L7,

HHSPE OB E A TlE, WEEE L W REBLED 7217
T HELEDHH OV — WAL HA TV FE T,
CAUSHRHIE TR B4 T L H B LED o W] 45
BRIEBHRE -MF-84Y %254 »F v 712A. |
exRBLE L,

1. 5K

QOEEMHEELEDOMAIC L ), BH<T3 800m
VL EOWHEED SR EE T,

O ECHLENLAES T,

@S H =W T, ERHZ & TOEPT &b
FREEEEDSTRE T

@ik =i~ Ay ML W EATES
72, BT - AL S T,

Oy Ty ERMEHALC, REHI L Mh
LTHHEIMEETT

@5, MR TL MM TRETY .
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2. ¥hiHk
BeiEsE HB=IEE LED (#&)
AIEEE #eoom,
1REB ] HERE Bt BB 800m Ll E
SEAGE U P BERSF R EETEHRSERLE
e B # 6 B
AT E H220mm X W 110 mm X D90 mm
S #11.2kg
BERTR [0 E  )
3. 58
110
ABESR mF
= 2t
LED84 & o
I
&
FERNIT BERE BREFR/KLED

SATZA T

o —— -——

ERG (ZRICIfT &2 5) ERUT

(RESERE SRR RERCIGES 7 v ) FEET)
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miRm T —8®EMR [FTZ5S][FTZ6 V]
FlHARXETHOBAN

Introduction for Replacement VRLA Motorcycle Battery “FTZ5S” “FTZ6 V”

SO, ZEmEMHEFRELOWA Y TEE

H

AT E L THIZ[FTZ5S] [FTZ6V] % T A ~

Ty Tz LE L,

COEMWIE, BHIBNTFERHTH D Y 1 DO SIAM
FURUKAWA CO., LTD. 3+ A4 74 - 7 T74h)
MBEAEN=—ZZEDERE L. HAROHRTY
WCBWTORMBFENRADLZ L, HROM

R cimib 228 & LE L7
P & LUF I SRz L E T,

1. s
FTZ5S
FTZ6V

2. #5%H
2016410 H 11 H

3. iRig
CERHRSERG  Han i il

4. ELHH

AR

C e E

F4 1 X0 K54 5 4 FThis & B -

PEREIL L £ L 72

I

[EEES] 10 EIRAE CCA
B4 1 X FT4L-BS 3Ah 40CCA
s FTZ5S 3.5Ah 75CCA
(Bt L)

GELE 10 EREE CCA
B FTX5L-BS 4 Ah 80CCA
s FTZ6V 5Ah 90 CCA
(BE#EE L)
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AT AT —

fil#H X (VRLA) 28 L. A F7F v A7
J—. KT ar7)— (ERAERRDY) %
%ﬁbi Lf:o

-7y Mb

LYk 59 TIZIEW, TESINTED,
EATEZS 77 SN R e AVZR Y 2Y: ) b/l | XA N
EoTBY T,

5. #H{EEAR
12 7 H£7212 275 km

. 10BEREIZEASE S5<TiE (K mm)
LR — —
(AH) E 5 =
FTzZ58 3.5 113 70 85
FTZ6V 5 113 70 105

7. XGEHERE

i *—Hh—F BaEiE
FTZ5S T4 GROM
FTZ6V R4 TACT. CBR125

8. &Ny T=2)

HHEERR)

(H By H B SR BT
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http://www.furukawadenchi.co.jp/

At -IE

* H T240-0006  HEUEHHRE s BB T HAEL (RIISFEL)  TELO45-336-5034
SOECH B BT T141-0021  AUSHBEIR EAR-5-37 (KSR LIF) TEL.03-3492-2971
Je i SEE T003-0021 AL A7 X S l14-1-20 TEL.011-855-3061

w®odk X5 T980-0803 AlHEHHFHEXESHI3-6-1 (flig’$— 2 ¥ IV8F) TEL.022-224-1231

b B %K T921-8171 &RiEM2-2-12 (STEL2F) TEL.076-281-6651
HOES K T461-0005 AR HIXHK1-14-25 (FLETEL) TEL.052-973-0791
BT S JE T530-0004 KBLALX 5 i2-1-29 (FIAR L V) TEL.06-6344-0017
H X T730-0051 JEETHHRATN2-11-2 (77 ¥ FELKTHSF)  TEL.082-240-8001
% ORE T760-0023 ERTHEEIITH1-12 (537497374 E5F)  TEL.087-811-5980
UM X FE T810-0004 FREEAH s XEMEL-1-1 (> LNV ITENTF)  TEL092-762-8050
EXR-T33
Sl T T321-2336 MK HOETHIRG RIE597 TEL.0288-22-3111
Vb X TI72-8312 MRV b X TR ITHIE23-6 TEL.0246-43-0080
7Y —T¥  T321-2331 WAL HoET S H 55 451066-22 TEL.0288-26-3061
BWRAAS (WbE)  TO72-8312  fRE IRV D X THH T AR AT AL HE23-6 TEL.0246-44-6381

Bl BRAEAF (41l7) T321-2336 MR H G L5597 TEL.0288-21-3179
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