FIAMM ecoFORCE

Start-stop, hibrit ve elektrikli ara¢ yardimci akuleri

TURKGE OKUMA SURUMU + OZGUN iNGILIZCE KATALOG EKLI

Bu belge, saglanan FIAMM ingilizce brosiiriiniin agiklama metinlerinin Tiirkge cevirisini ve teknik tablolar igin
Turkge terim anahtarini icerir. Model tablolari, grafikler, fotograflar ve baglanti gizimleri veri kaybini dnlemek
icin 6zgiin ingilizce katalogda aynen korunarak sona eklenmistir. FIAMM tarafindan yayimlanmis resmi Tiirkge
baski degildir.

Kaynak: Fiamm_ecoFORCE_folder_ENG.pdf « Ceviri diizenleme tarihi: 24 Eyliil 2026. Béliim basliklarindaki sayfa numaralari 6zgiin ingilizce
kataloga aittir.

Hareket halindeki yenilik (s. 1-3)

Modern otomobillerin artan eneriji ihtiyaci, zaman iginde glvenilir ve tutarli performans veren akiler gerektirir.
Brosir, CO2 emisyonlarini azaltma hedefleriyle hibrit ve elektrikli modellerin gelistigini ve bu araglarda distk
gerilimli yardimci akiinin arag sistemlerini destekledigini agiklar. ecoFORCE serisi; guvenilirlik, uzun hizmet
omrl ve gelismis sistemlerin ¢calismasini desteklemek amaciyla tasarlanmistir.

Ara¢ mimarileri ve emisyonlar (s. 4-5)

Kaynak brosur, AB'de otomobil ve hafif ticari araglarin yakit tedariki dahil CO2 emisyonlarinin yaklasik %15'ini
olusturdugunu belirtir. Brosuriin atif yaptigi 2023/851 diizenlemesinde 2030 i¢in 2021'e gbre yeni otomobillerde
%55, yeni hafif ticari araglarda %50 azaltim ve 2035 icin sifir emisyon hedefleri anlatilir. Bu bdlim kaynak
belgenin tarihsel agiklamasinin gevirisidir; giincel mevzuat dogrulamasi degildir.

Micro HEV: gelistirilmis aki ve mars motoruyla start-stop ve fren enerjisi geri kazanimi kullanir; elektrik
motoruyla suris sunmaz. Mild HEV: kiiglk elektrik motoru igten yanmali motora kalkis ve hizlanmada yardim
eder; brosurde 48V destek akusu anlatilir. HEV: icten yanmali motor ve elektrik motorunu birlestirir; fren
enerjisiyle sarj olur, kisa elektrikli stiris saglar ve dis kaynaktan sarj edilmez. PHEV: daha buyik ¢ekis akisu
prizden sarj edilebilir; icten yanmali motora gegmeden dnce elektrikli strlis yapar. BEV: gekis enerijisini
tamamen sarj edilebilir akiiden alir; icten yanmali motor icermez.

Ozglin semada HEV igin 10-30 km, PHEV igin 50-100 km ve EV igin 200-500 km elektrikli gekis araliklari
orneklenir. Bu degerler brosurin siniflandirma drnekleridir; belirli bir aracin menzili degildir. Dusuk gerilimli
yardimci akinun gérevleri mimariye gére motor galistirma, start-stop, motor kapaliyken hizmetler, yedekleme,
surlste yardimci besleme ve kontrol biriminin agilmasidir.

Yeni xEV AGM ecoFORCE; start-stop ve yakit tasarruf sistemlerine, uygun hibrit ve elektrikli araglarda
yardimci beslemeye yoneliktir. AFB ecoFORCE genel olarak start-stop araglar i¢in sunulur. Her aragta
Ureticinin aku teknolojisi ve uyumluluk gereksinimi esas alinir.

Yeni xEV ecoFORCE AGM ve caligma prensibi (s. 6-7)

AGM, elektrolitin cam mikrofiber separatérde emildigi teknolojidir. Kaynak, geleneksel akilye goére daha yuksek
sarj-desarj gevrim dayanimi, giglendirilmis yapiyla titresim direnci ve bakim gerektirmeyen kullanim belirtir.
Tek parca polipropilen kutu ve emniyet valfleri, yapi giziminde gosterilir. Onceki mikrohibrit serinin gelistirilmis
surimda, uyumlu hibrit ve tam elektrikli araglarin yardimci akiist olarak da kullanilabilir.
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Geleneksel sulu akullerde sarj sirasinda su hidrojen ve oksijene ayrilir ve elektrolit kaybina yol agabilir. AGM
yapida kontrollli miktarda elektrolit emdirilmis mikro gézenekli separatér kullanilir. Pozitif plakada olugan
oksijen negatif plakaya gecer; hidrojenle yeniden birleserek suyu olusturur. Bu ¢evrim hassas Uretim ve
secilmis malzemeler gerektirir.

Kaynagin uyarisi: FIAMM; derin ¢evrim dayanimi, glivenlik ve kimyasal kararlilik nedeniyle hibrit ve elektrikli
araclarin yardimci akt degisiminde AGM &nerir. Bununla birlikte elektronik sistemlerle tam uyumluluk icin bazi
araglarda Ureticinin taktigi teknolojinin korunmasi gerekir.

AGM avantajlari ve teknik veriler (s. 8-9)

Brostiirde siralanan avantajlar: orijinal ekipman teknolojisi ve kalitesi, Iitalya tretimi, yiiksek yiikte gtvenilirlik,
yuksek mars ve elektrik destegi, disuk sicaklik performansi, yuksek ilk akim, geleneksel kursun-kalsiyum
aklye gore g kat cevrim dayanimi, disuk kendiliginden desarj, daha yuksek titresim dayanimi ve bakim
gerektirmeyen kullanim. Gaz ¢ikisi olmadi§i ifadesi kaynakta yer alir; valfli akilerde anormal sarj kosullarinda
tahliye olabileceginden havalandirma gereksinimini ortadan kaldirmaz.

S. 9'da VR170, VR200, VR340, VR370, VR540, VR680, VR760, VR800, VR850 ve VR950 modelleri listelenir.
Kapasite, EN mars akimi, kasa, dl¢u, kutup, terminal ve taban baglantisi 6zglin teknik tabloda korunmustur.
Standart siniflari: su tiiketimi W1-W5, sarj tutma C1-C2, titresim V1-V4, mikrogevrim M1-M3. Ornek etiket 12V
70Ah 760A EN; W5-C2-V2-M3'tlr.

ecoFORCE AFB teknolojisi (s. 10-11)

AFB, Advanced Flooded Battery yani gelistiriimis sulu akidir. Geleneksel SLI akiiden daha fazla enerji destegi
isteyen start-stop araclar icin gelistiriimistir. Ylksek elektrolit rezervi, genis elektrolit aligveris yluzeyi ve SPC
kapak yap! ¢iziminde gosterilir.

Artirlimis elektrolit rezervi gevrim performansini; genis reaksiyon yiizeyi daha kararl ve verimli galismay!i
destekler. Negatif plakada PbCaSn (kursun-kalsiyum-kalay) 1zgara ve start-stop performansi igin karbonla
zenginlestirilmis aktif madde kullanilir. Ozel genlestiriciler ve organik lif tabakasi aktif madde geniglemesini
sinirlar. Pozitif PbCaSn plakalar korozyon ve ylksek sicaklik dayanimi igin tasarlanmistir; elektrot kulaklari
korozyona karsi korunur.

Kaynak, geleneksel akiliye gore iki kat cevrim dayanimi belirtir. Motor trafik 1siginda veya kuyrukta durmusken
aku elektrikli bilesenleri besler ve yeniden ¢alistirmayi destekler.

Kaynagin uyarisi: Start-stop mikrohibrit araglarda geleneksel sulu aki kullanilmasi, yiksek ¢evrim
gereksinimini karsilamadigindan 6nerilmez ve tehlikeli olabilir. Arag 6zelliklerine gére AFB veya AGM
kullanilmali; orijinal teknoloji ve Uretici talimatlari korunmalidir.

AFB avantajlari ve model tablosu (s. 12-16)

Basglica avantajlar: orijinal ekipman teknolojisi ve kalitesi, italya tretimi, geleneksel Pb-Ca akiiye gére daha
yuksek gevrim direnci, start-stop gevrimlerine 6zel negatif aktif madde, yiksek mars glcl, eneriji ¢ikisi
temelinde daha uzun ¢evrim dmru ve bakim gerektirmeyen kullanim.

S. 13'te TRM40, TRM40X, TRN45, TR540, TR600, TRQ65, TR650, TR680H, TR760, TRS75, TR730, TR740,
TRT95 ve TR850 modelleri bulunur. Tim sayisal 6zellikler ve EN siniflari ekteki 6zgiin tabloda korunmustur.
Ornek etiket 12V 60Ah 680A EN; W3-C2-V2-M1'dir. Kaynak slogani: xEV ecoFORCE AGM - Gelecege glic
veren enerji, 6din vermeden.
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Teknik tablolari Turkce okuma
anahtari

Reference / ID code Model / referans

Code / ETN/ EAN Uriin kodlari (degistiriimemistir)

Capacity Ah / Cap. Ah Kapasite (amper-saat)

C20/C5/10h 20/ 5/ 10 saatlik desarj suresinde kapasite
CCAAEN/AEN EN standardina gére soguk mars akimi (A)
Dimensions L x W x H Uzunluk x genislik x yukseklik (mm)

Box / Size format Kasa tipi

Layout / Polarity Kutup yerlesimi / polarite

Terminal Kutup bag! / baglanti tipi

Hold-down / Base fastener Taban sabitleme sekli

Weight (+/- 3%) Agirlik (kg), +/- %3 tolerans

Water consumption Su tiketimi

Charge retention / storage Sarj tutma

Resistance to vibrations Titresim dayanimi

Endurance / Micro cycle Cevrim / mikrogevrim dayanimi

Starting / Services Mars / servis tiiketicilerinin beslenmesi
Replaces / Left / Right Yerine gectigi model / sol / sag

Kaynak notu ve uretici bilgileri

FIAMM, bilgileri glincel, dogru ve acik sunmak icin ¢caba gosterildigini; buna ragmen yazim hatalari olabilecegini ve bilgilerin dogrulugu,
eksiksizligi ve giincelligi konusunda sorumluluk Gstlenmedigini belirtir. Bu gevirideki gtincel kullanim notlari, kaynak metnindeki mutlak
pazarlama ifadelerinin teknik garanti olarak anlasilmasini 6nlemek amaciyla eklenmistir. Model secimi icin arag/ekipman Ureticisinin talimati
ve ilgili akiiniin glincel teknik foylt esas alinmahdir.

FIAMM Energy Technology S.p.A. « Viale Europa 75, 36075 Montecchio Maggiore (VI), italya « +39 0444 709311 « Faks +39 0444 709878 »
info.starter@fiamm.com « www.fiamm.com « www.fiammnetwork.com. Sosyal hesaplar ve QR kodlari 6zgiin katalogda yer alir.

Sonraki sayfalarda ingilizce kaynak katalogun tamami bulunmaktadir.
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FIAMM EXPERIENCE
AT THE SERVICE OF
[HE ENVIRONMENT

The growing energy needs of modern cars demand batteries capable

of ensuring reliable and consistent performance over time.

With the increasingly stringent European regulations on reduction of

CO, emissions, car manufacturers have introduced hybrid and electric
models that, despite evolutions, still fit at least one 12V lead-acid battery.
This component is essential for starting the vehicle and for supporting
the on-board electrical systems.

The ecoFORCE range is designed to meet all these requirements,

offering reliability, long service life and optimum performance, while
guaranteeing efficient operation of even the most advanced systems.



EU DIRECTIVE ON THE REDUCTION
OF CO2 EMISSIONS

Altogether, cars and light commercial vehicles account for approximately 15% of all CO2
emissions in the European Union, including those from fuel procurement.

To meet this challenge, the European Union has introduced stricter regulations for reducing
emissions. According to EU Regulation 2023/851, the targets for the entire EU vehicle fleet
include a 55% reduction in average CO2z emissions for new passenger cars and 50% for
new light commercial vehicles compared to 2021 levels by 2030. Furthermore, from 2035,
all new cars and vans placed on the EU market will have to be zero-emission.

These regulations pose significant challenges for automotive manufacturers and usher

in a new era of transformation in vehicle production. They also have a significant impact

on the component sector. The battery will become the beating heart of the car to start the
engine and guarantee unprecedented storage capacity. In these circumstances, ecoFORCE
batteries are designed to meet these new requirements, securing high performance

and reliability for hybrid and electric vehicles.
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Why AFB and AGM?

MICRO HEV

Micro HEVs (Micro Hybrid Electric Vehicles) are equipped with a minimal electrification
system based on an upgraded battery and an advanced starter motor. These vehicles do
not have electric motors and instead use technologies like the Start & Stop system to turn
off the internal combustion engine when the car is stopped (e.g., at traffic lights) and to
recover energy during braking to power onboard devices. This improves fuel efficiency
and reduces emissions slightly, but does not allow driving in electric mode.

MILD HEV

MHEVs (Mild Hybrid Electric Vehicles) combine an internal combustion engine with

a small electric motor, which supports the engine during acceleration and starting. These
vehicles cannot travel in all-electric mode, but they do improve fuel efficiency by reducing
fuel consumption and emissions.

HEV

HEVs (Hybrid Electric Vehicles) or Full Hybrid vehicles have both a combustion engine
and an electric motor with a battery that can be recharged by energy recovery during
braking. They can travel for short distances in electric mode, but are not recharged from an
external source. They automatically alternate the use of the engine and the electric motor
to optimise consumption.

PHEV

PHEVs (Plug-in Hybrid Electric Vehicles) are similar to HEVs but have a larger battery
that can also be recharged by plugging into the mains. They can travel tens of kilometres
in 100% electric mode before switching to the internal combustion engine.

BEV

BEVs (Battery Electric Vehicles) are all-electric vehicles, powered exclusively by
a rechargeable battery. They do not have a combustion engine and have zero emissions
during use. Their range varies according to battery capacity.

These propulsion architectures require at least one 12V battery, which is suitable for the
various functions necessary for starting and operating the car. This ensures safety and the
support of essential functions, even in an emergency, such as the lights, braking system,
and electric power steering.

> The new xEV AGM ecoFORCE battery is indispensable for cars that combine a Start
& Stop system with various fuel-saving devices and is perfect as an auxiliary support
for hybrid and electric propulsion.

Y The AFB ecoFORCE battery is generally suitable for cars with Start & Stop systems.



New xEV ecoFORCE AGM

XEV ecoFORCE AGM batteries are designed to support the growing energy
needs of modern vehicles, ensuring reliability, high performance, safety and
advanced functions.
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By implementing AGM (Absorbent Glass Mat) technology, they offer greater resistance to
charging and discharging cycles than conventional batteries, guaranteeing high and long-
lasting performance.

The sealed design makes them maintenance-free, while the reinforced structure ensures
vibration resistance and optimal efficiency.

Developed as an evolution of the previous version dedicated to micro-hybrid vehicles,

the new xEV ecoFORCE AGMs are also suitable for use in hybrid or all-electric vehicles,
providing a reliable solution for motorists looking for a durable, high-performance battery.

AGM TECHNOLOGY

EcoFORCE AGM batteries differ from conventional lead-acid batteries because
they implement gas recombination technology, making them maintenance-free.

In free-acid batteries, recharging causes water to disassociate into hydrogen

and oxygen, resulting in a loss of electrolyte. The AGM (Absorbent Glass Mat)
technology of ecoFORCE uses a special microporous separator mat seeped

in a controlled amount of electrolyte.

Oxygen released from the positive plate migrates to the negative plate, where

it recombines with hydrogen, forming water and creating a closed electrochemical
cycle. This system requires the highest precision construction and highly selected
materials to ensure optimum efficiency and durability.
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CAUTION: FIAMM recommends the use of AGM batteries for replacing auxiliary batteries in hybrid
and electric vehicles due to their superior characteristics in terms of deep cycle resistance, safety

and chemical stability. Although AGM is technically superior, in some cases it is still necessary to retain
the technology installed by the manufacturer to ensure full compatibility with the electronic systems of
the vehicle.



MAIN ADVANTAGES

OE technology and quality

Made in Italy

Reliability under high load conditions

High starting capacity and electrical support
Excellent behaviour at low temperatures
Maximum inrush current

Extreme resistance to charge and discharge cycles (three times
that of conventional lead-calcium batteries)

Minimum self-discharge

Superior vibration resistance than conventional batteries
Maintenance-free

No gas leakage




ENFORCEMENT DATE OF
EN50342-1: 2015-11

The new edition of EN 50342-1: Lead-acid starter batteries - Part 1: General requirements
and methods of test came into force in October 2018.

This standard governs the measurement of the electrical and mechanical properties

of lead-acid batteries for automotive applications.

One of the innovations of the 2015 edition of EN 50342 is the classification of some battery
performance levels.

THE PERFORMANCE EN 50342-1: 2015
TO BE CLASSIFIED AND THE e e AT
RESPECTIVE LEVELS ARE: FE—

Resistance to vibrations

Micro-cycle duration

TECHNICAL FEATURES

12V 70Ah 760A EN
EN 50342-1/6: W5-C2-V2-M3

Example of the specifications
stated on the label:

EN50342-1:2015
PERFORMANCE DIMENSIONS SPECIFICATIONS ENR0345.6:9015

REFERENCE
Coap-An - GRA | BOX tem Wimm) o Himm) Condumption  Reton  toviiaions  Myoio Cydle

VR170 10 170 BIX12 150 87 130 1 - BOO W5 c2 V2 E4
VR200 12 200 BIX14 150 87 145 1 - BOO W5 c2 V2 E4
VR340 3 340 B0 196 127 220 1 3 BOO - - - -
VR370 45 370 B24 236 127 224 A1 3 BOO W5 c2 V2 E4
VR540 50 540 L1 207 175 190 0O 1 B3 W5 c2 V2 M3
VR680 60 680 L2 242 475 190 0 1 B3 W5 co V2 M3
VR760 70 760 L3 278 175 190 0 1 B3 W5 c2 V2 M3
VR800 80 80 L4 315 175 190 0 1 B3 w5 c2 V2 M3
VR850 95 80 L5 33 175 190 0 1 B3 W5 c2 V2 M3
VR950 105 950 16 394 175 190 O 1 B3 W5 c2 V2 M3




ecoFORCE AFB

ecoFORCE AFB (Advanced Flooded Battery) is an evolution of conventional
lead-acid batteries. ecoFORCE AFB is the best solution for cars equipped
with Start & Stop systems that need more energy support than that offered
by conventional SLI batteries.
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In this case, the battery is characterised by a cycling resistance two times greater than
that of a conventional battery. In queues or at traffic lights, ecoFORCE AFB powers all the
electrical components when the engine is off and ensures reliable restarting as soon as the
clutch is engaged.

AFB TECHNOLOGY

ecoFORCE AFB batteries implement targeted technical solutions and are designed

for high performance and long service life.

These include increased electrolyte reserve for greater autonomy and better charging

and discharging cycle performance, while the large electrolyte exchange surface promotes
a more efficient and stable reaction.

The negative plates have PbCaSn (Lead-Calcium-Tin) alloy grids, with carbon-enriched
active mass to improve performance in Start & Stop cycles.

Specific expanders are also fitted and an organic fibre layer limits the expansion

of the active mass.

The positive plates are made of PbCaSn alloy and designed to resist corrosion

and high temperatures.

Finally, the electrode flags are protected against corrosion, increasing the overall safety
and reliability of the system.

o ] =
AFB BATTERY "
OPERATION

(ADVANCED
FLOODED BATTERY)

- POSITIVE PLATE
- NEGATIVE PLATE

SEPARATOR MAT

- ELECTROLYTE

I,..-':Illmrulnpmum of oxygen \

Development of hydrogen|

CAUTION: The use of conventional free-acid batteries in micro-hybrid vehicles with Start & Stop
systems is strongly discouraged and could be dangerous because they are not compatible with

the high cycling requirements of these systems. FIAMM recommends the installation of AFB or AGM
batteries according to vehicle specifications. In any case, always respect the original battery technology
installed by the manufacturer, to ensure safety, reliability and correct electrical system operation.
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MAIN ADVANTAGES

OE technology and quality
Made in Italy

High resistance to charge and discharge cycles (higher cycling
resistance than a conventional Pb-Ca battery)

Negative active mass composition specially designed for typical
Start & Stop cycles

Excellent starting power

Longer life cycle than conventional lead-calcium batteries (measured
in terms of energy output)

Maintenance-free




ENFORCEMENT DATE OF
EN50342-1: 2015-11

The new edition of EN 50342-1: Lead-acid starter batteries - Part 1: General requirements
and methods of test came into force in October 2018.

This standard governs the measurement of the electrical and mechanical properties

of lead-acid batteries for automotive applications.

One of the innovations of the 2015 edition of EN 50342 is the classification of some battery
performance levels.

THE PERFORMANCE EN 50342-1: 2015
TO BE CLASSIFIED AND THE Water consurmption
RESPECTIVE LEVELS ARE: ST——

Resistance to vibrations

Micro-cycle duration

TECHNICAL FEATURES

12V 60Ah 680A EN
EN 50342-1/6: W3-C2-V2-M1

Example of the specifications
stated on the label:

PERFORMANCE DIMENSIONS SPECIFICATIONS EN20342.6.9012

REFERENCE

Cap- A ORA | BOX Lenm) Wimm) - Himm) ) LAYOUT TERMINAL - BRI | Conbamption  Rtenton  toVbaions  Wholo Gyae
TRM40 40 420 B20 197 120 227 O 3 BOO w3 c2 V2 M1
TRM40X 40 420 B20 197 129 227 1 3 BOO w3 c2 V2 M1
TRN45 50 500 B24 238 129 227 O 3 BOO w3 c2 V2 M1
TR540 50 540 L1 207 175 190 0 1 B3 w3 c2 V2 M1
TR600 60 600 L2 242 175 190 O 1 B3 w3 c2 V2 M1
TRQ65 65 650 D23 232 173 225 O 1 BOO w3 c2 V2 M1
TR650 65 650 3B 278 175 175 0O 1 B3 w3 c2 V2 M1
TR680H 60 680 L2 242 175 190 0 1 B3 w3 c2 V2 M1
TR760 70 760 L3 278 175 190 0 1 B3 w3 c2 V2 M1
TRS75 75 640 D26 260 173 225 0 1 BOO w3 co V2 M1
TR730 75 730 4B 315 175 175 0 1 B3 w3 c2 V2 M1
TR740 80 740 4 315 175 190 0 1 B3 w3 c2 V2 M1
TRT95 95 760 D31 302 172 220 O 1 BOO w3 c2 V2 M1
TR850 96 80 L5 33 175 190 0 1 B3 w3 c2 V2 M1
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FIAMM Energy Technology S.p.A. is specifically not liable for typographical errors and for the accuracy, completeness and timeliness of the information contained therein.

Every effort has been made to provide content that is as up-to-date, correct and clearly expressed as possible. Despite this, random errors may occur.

FIAMM

Headquarters

FIAMM Energy Technology S.p.A.

Viale Europa, 75

36075 Montecchio Maggiore (VI) - Italy
Tel. +39 0444 709311

Fax +39 0444 709878

Discover more
about the
FIAMM range

info.starter@fiamm.com
www.fiamm.com
www.fiammnetwork.com

m linkedin.com/company/fiammenergytechnology
€3 fiamm batteries

fiamm_official

fiammbatteries
youtube.com/user/FIAMMvideo



