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1. & [ scope

A T ) M I 2 A A PR B A 7 AR AR R 4K 3.2V B B TR AR

.

The document is applied to describe the li-ion battery module nominal voltage is 3.2V
made by Guangzhou Markyn Battery Co., Ltd.

2. B F X {4 reference

QC/T 743—2006 ™. 7y B FHHEE 75 B
QC/T 743—2006 lithium-ion batteries for electric road vehicles.

3. AiE terminology

fEA S high energy density battery
U ES R high power density battery
TN li-ion battery
8 T T A R li-ion battery module
rEWRARA charge recovery
PR AR B R nominal voltage
FERE rated capacity
F¢ WL 2 E B end-of-charge current
W explosion
HK fire
|5 R B discharge energy at I3
HHE I sweep cycle
THIR A SOC state of charge
e, 3 £ DOD depth of discharge

4. % character

Co—3 /N EFEZAE (Ah).

Cs—rated capacity at 3 hours discharge (Ah) .

l5—3 /)N BF 38 AL L3, BB S T Ca/3(A).

Is—discharge current , I3= C3/5.

5. 4 appearance

ERFHAET, xE-TE. THB. TR LR, B50%, BARHFH.

E#.




In good light, the surface should be smooth and dry, without crack. score. dirt etc.,
the identification should be clear and correct.

6. WP polarity

Y IE FORAR IR, R R AT W AR, ST AR AT IR E A

There should be clear polar identifications, the identification should be correct check
by voltage meter.

H, 3t 1E AR positive pole 4145 red +
H, 3 1 % negative pole 2 4 black —
7. "R+, #FFEE dimension. terminal and weight
4N Rt dimension 168x55x131mm
¥ terminal M8x15mm
s 446 terminal torque 20N*m
=& weight 1.8+0.5kg

8. ®JE voltage

% % % £ nominal voltage 3.2V
7 W, 1, & charge voltage 3.65V
A4 B end-of-discharge voltage 2.5V

9. W% current

| & Ak ® 3% max. discharge current

50A




B A Bk #O, B, max. discharge current

150A, t£30seconds

% K 7% ® B, 9% max. charge current

50A

3 % 75 W ¥k recommended charge
current

10A, 5.5hours

7 W, % F B 3% end-of-charge current 1.7A
10. 38 5 38 ¥ temperature and humidity
T 1E 8 operating temperature -20 C to60 C
75 %, 78 charge temperature 0 C to45 C
it 5 % storage temperature -20 C to45 C
TAEIRE operating humidity 5% to 90%
H1i# 1% F storage humidity <80%

11. 2 & 5 W capacity and internal resistance

20CH A& s :
> (o) 1 = 53 BEL
20°C discharge capacity 100%% = 2 & rated capacity
'Zoocﬁk%/g% 3 I = .
> 0, 1 = o
-20C discharge capacity 50% %7 & 2 & rated capacity
55CH ¥ AE e e .
> (o) i = o
55°C discharge capacity 95% % & X & rated capacity
20 CrEx i B A& o e :
> (o) 1 (=g
20C rate discharge capacity 90%31 <% & rated capacity
20 CHy WL R 5 A o o ,
> (o) 1 (=g
20°C energy maintain capability 80%31 <% & rated capacity
20CHEERA RS o o :
> (o) 1 (=g
20°C capacity recover capability 90%31 /<% & rated capacity
55C 1 B, R #F it e e :
>80%F e n=
55C energy maintain capability 80%%1 = & rated capacity
556CHRERENEHE e i e :
290%F e n=
55C capacity recover capability 90%%1 = & rated capacity
B RE A G
fi s » kit 71 . > 95%% ¥ /X & rated capacity
storage capacity recover capability
A (2RI %)

AC internal resistance

< mQ

11.1 20C#H#® A E 20°C discharge capacity

a) 7 20C+5CHMHET, U1z (A) BmAsE, ZHEbiEEAS 2.5V 51K, &
E 1h, RIEE20C+5CEETLL 113 (A) ER T, F o d Fk 5 3.65V B4
EExXE, ZHREEFEEZ 011; (A) HHEFFE, #%E 1h.



b)

d)

discharge at 115( A )current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 I3 (A) , lay up for 1h.

M 7E 20C25CAET UL 15 (A) BT E, HE|HMELEEE 2.5V,
discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C.

B 113 (A) o B A fn o B B L4 H H A E (Ah) .

Discharge capacity = 113 (A) current xdischarge time.

WRITEEKTHEME, WATELE a)~c) PRAZATRHESFTHEME, 2% 5
.

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

20CH ALK TH EAEN 100%, HAHTHEEEN 110%.

100% rated capacity<20°Cdischarge capacity<110% rated capacity.

11.2 -20°C## A &-20°C discharge capacity

b)

d)

e)

7 20CH5CAMT, LU 1ls (A) BHE, o kXD 25V 5fFib e, #
F 1h, RJEE 20CE5CEAHE T 113 (A) ERFTH, FH M EEAZ 3.65V Bf 4%
BETE, ZRERMEE 0113 (A) HEFIETR, £-20C£2°CH4 T #E 20h,
discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 20h at -20°C+2C.

W ZE-20°C+2° C AT L 115 (A) BT HE, HE| w28k 2.0V,
discharge at 113 (A) current till the voltage drop to 2.0V at -20°C+2°C.

R 13 (A) By s iAo i Bt H 3B it E 5= (Ah) .

Discharge capacity = 113 (A) current xdischarge time.

WRITEEKTHEME, WHTEL a)~c) PREZATRHEETHEME, 2% 5
.

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

20 CH B A ENETHE B E N 50%.

-20°Cdischarge capacity=50%rated capacity.

11.3 55CH®.ZE 55°C discharge capacity

a)

b)

FE20C+5CHABT, WU ls (A) BFLKE, FWbE/EAZ 2.5V EFEkE, #
F 1h, KT 20°Cx5CAMET L 115 (A) (BRI W, F Wi # % k5| 3.65V i #
BEXE, ERBEREZR 0115 (A) BHAZIEFTH, 7 55C+2CHH T #E 5h.
discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 5h at 55C+2°C.

Bt 7E 55°C+2° CAMET A 115 (A) BT H S, HE| # w2tk 2.5V,
discharge at 113 (A) current till the voltage drop to 2.5V at 55°C+2C.



c)

d)

e)

B Als CA) Y B3 {8 o e B 8] 2K 38 1H A& (Ah) .

Discharge capacity = 113 (A) current xdischarge time.

WRHTEEKTH EME, WATER a) ~) FREZATRFSETHEME, 255
V@

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

55CH W A BN & THZEEN 95%.

55" Cdischarge capacity=95%rated capacity.

11.4 20°CiE&E#® A& 20°C rate discharge capacity

a)

b)

d)

e)

7 20CH5CAMT, LU 1ls (A) BHE, ZHi kLD 25V 5fFibiw, #
F 1h, KRG 20CE5CEAHE T 113 (A) ERFTH, FH M EAZ 3.65V Bf 4%
EEFTE, EREEREZE 0113 (A) B LT, #E 1h.

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

Wt 7E 20°Ce5°C AT L 4.515 (A) B AE, HEMELLE#E 2.5V,
discharge at 4.51;3 (A) current till the voltage drop to 2.5V at 20'C+5°C.

Jl4.513 (A) By BT A8 Fo gk B Bt B S4B 1 A8 (Ah) .

Discharge capacity = 4.513 (A) current xdischarge time.

WRITEEKTHEME, WHTEL a)~c) PREZATRHEEFTHEME, 2% 5
.

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

0CHEEMEAENMITHELEN 90%.

20 Crate discharge capacity=90% rated capacity.

115 ¥ efRk#FLSEREREMR S 20C energy maintain and

b)
c)

d)

capacity recover

FE20C+5CHABT, WU ls (A) BFLKE, FWbE/EAZ 2.5V EFEkE, #
F 1h, RJEE 200CE5CEAHTUL 113 (A) ERFTH, FH M EAZ 3.65V ABf 4%
EEFRE, ZHREEEEZT 0113 (A) BELEFE, #EF 1h.

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

WM 7E 20°C+5C A& T 5 28 K.

lay up for 28 days at 20C+5C.

B 20CE5C AT U 113 (A) BFKE, BB H®ZEw)E 2.5V,
discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5C.

A s (A) By R A A R i [ BB H A& (Ah) , 7 RREFEE 7 o UK A A B



f)

g)

h)

k)

EAEWE

discharge capacity = 113 ( A) current xdischarge time.

20°Cenergy maintain capability =? % rated capacity.
WRITEEKTHEME, WATELE a)~c) PRAEZATRHEEFTHEME, 2% 5
If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

20°C 17 B PR ¥ A MK T FUEE 7 80%.

20°Cenergy maintain capability = 80% rated capacity.

FE20C+5CHMBET, WU ls (A) BFHKE, EWib e /EAZ 2.5V 5 EkE, #
F 1h, RJEE200C5CEAHT UL 113 (A) [ERFTH, FH MW EAZ 3.65V B 3%
EExE, ZREEFREO0.11; (A) BH=IFH, #F 1h.

discharge at 115( A )current till the voltage drop to 2.5V at 20'C+5C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 I3 (A) , lay up for 1h.

M 7E 20C25CAET UL 15 (A) BT H, HE|HMELEEE 2.5V,
discharge at 113 ( A) current till the voltage drop to 2.5V at 20°C+5°C.

A Az (A) By fo Ak it B 3B It A8 (Ah) , BEREf 7 R A F
EAEWE

discharge capacity = 113 ( A) current xdischarge time.

capacity recover capability = ? % rated capacity
WRITEEKTHEME, WATELE a)~c) PRAEZATRHEEFTHEME, 2% 5
.

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

0CAERABATETHEAEEN 90%.

20°Ccapacity recover capability 290% rated capacity.

116 HEFTREFAFSEEKE® L 55C energy maintain and

b)

d)

capacity recover

7 20CH5CAMT, LU 1ls (A) BHE, ZHi e EkD 25V 5fFibiw, #
F 1h, RJE7E 20CE5CEAHE T 113 (A) ERFTH, FHMEEAZ 3.65V Bf 4%
EEFXE, EREEREZE 0113 (A) B LT, #E 1h.

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

WM 55 CH2CHRMIF T 7 K, AREFE 20C+5CHRAFTIRE 5 /Nt

lay up for 7days at 55 C+2°C, then lay up for 5h at 20°C+5C.

W 7E 20C5CAET A 113 (A) BLHE, H 2| E L #)E 2.5V,
discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C.

A Az (A) ey e Fo A i Bt B 3B it A8 (Ah) , fp ARSFAE ) ¥ DASRR A 9
EAEWNE



f)

g)

h)

k)

discharge capacity = 113 ( A) current xdischarge time.

20°Cenergy maintain capability =? % rated capacity.

WRITEERKTHEME, WATELE a)~c) PRAEZATRHEEFTHEME, 2% 5
.

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

55°C 17 B R ik 1 K T FUE(EH 80%.

55 Cenergy maintain capability = 80% rated capacity.

FE20C+5CHMBET, WUl (A) BFHKE, EWib e EAZ 2.5V G EikE, #
F 1h, RJEE 200C5CEAHTUL 113 (A) R, FH MW EAZ 3.65V B 3%
EExE, ZREEFTREO0.11; (A) BHEIFTE, #EF 1h.

discharge at 115( A )current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 I3 (A) , lay up for 1h.

M 7E 20°C25CAET L 15 (A) BT H, HE|MELEEE 2.5V,
discharge at 113 ( A) current till the voltage drop to 2.5V at 20°C+5°C.

A Az (A) ey fo Ak it B KB it A8 (Ah) , BEREf T UKL A F
EAEWE

discharge capacity = 113 ( A) current xdischarge time.

capacity recover capability = ? % rated capacity

WRITEEKTHEME, WATELE a)~c) PRAEZATRHEEFTHEME, 2% 5
.

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

S55CARERAMNTRTHEAEN 90%.

55 Ccapacity recover capability 290% rated capacity.

11.7 #HFREKE & 4 storage capacity recover capability

a)

b)

d)

7 20CH5CAMT, LU 1ls (A) BHE, ZH kLD 25V 5fFibiw, #
F 1h, RJE7E 20CE5CEAHE T 113 (A) ERFTH, FEH M EAZ 3.65V Bf 4%
EEFTE, EREEREZE 0113 (A) B LT, #E 1h.

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

M 7E 20°Ce5CEABHT L 113 (A) WA E 2 /NET,

discharge at 113 (A) current till the voltage for 2h.

TE 20°C+5°CHAM T 90 K.

storage for 90 days at 20°C+5°C.

7 20CH5CAMT, LU 1ls (A) BHE, o kLD 25V 5fFibiw, #
F 1h, KRG 20CE5CEAHE T 113 (A) ERFTH, FH M EAZ 3.65V Bf 4%
EEFTE, EREEREZE 0113 (A) B LT, #E 1h.

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant



f)

g)

12.

b)

d)

voltage till the current drop to 0.1 I3 (A) , lay up for 1h.

B A1 (A) o By A fn s Bt 8] L4 iH H A E (Ah) .

Discharge capacity = 113 (A) current xdischarge time.

WRHEEKTH EME, WITER a) ~) FREZATRFSETHEME, 2iF5
.

If the discharge capacity is lower than rated capacity, repeatstepa) ~c) (max.
5 times ) till it up to standard.

EHF A BT HEEEMN 95%.

storage capacity recover capability=95% rated capacity.

153 &4 cycle life @ 80 DOD

FE20CH5CAMT, LU 1ls (A) BiHE, ZH e /EkD 25V 5iFibmw, #
F 1h, RJEE200CE5CEAHT UL 113 (A) [ERFTHE, FH MW EAZ 3.65V ABf 3%
EExE, ZREEFREO0.11; (A) BH=IFTH, #F 1h.

discharge at 115( A )current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 I3 (A) , lay up for 1h.

B 7E 20°CH5C A T LA 115 (A) BT E, B 2| HE A5 8% 2| 4 € A2 1 80%.
discharge at 113 (A) current till the discharge capacity reach 80% rated capacity.
FE20CH5CAMT, WL 1ls (A) BitHE, ZH e /EkD 25V 5iFibiw, #
F 1h, RJEE200C5CEAHT UL 113 (A) [ERFTHE, FH MW EAZ 3.65V Bf 3%
EEXE, ZrEBKEZ 0113 (A) HELFE, #E 1h.

discharge at 115( A )current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 I3 (A) , lay up for 1h.

EEDb) ~c) FREZETREEENTHEEEMN 80%Z4 MK,

repeat step b) ~c) till the discharge capacity is less than 80% rated capacity

b) ~c) FERNER KB AEFFoH, FULMWEH A A 1000 K.

cycle life=step b) ~c) repeat times, cycle life 21000.



13. %4 g 4 characteristics curve
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13.2  #® %L Discharge Characteristic @ 20 C
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13.3  F # 4L Charge Characteristic @ 20 C
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14. % & safety

T, FRK. A TR
Over discharge no fire. no explosion. no leakage
WA FARK . RN
Over charge no fire. no explosion
ik AR FHRIE
Short circuit no fire. no explosion
k3% THRK . THBIE. TRR
Drop no fire. no explosion. no leakage
e TRk BN
Heat no fire. no explosion
B E FAK . T BE
Crush no fire. no explosion
Gl FRK . RN
Stab no fire. no explosion

14.1 #® over discharge

a)

b)

FE20CH5CAMT, WL 1ls (A) BitHE, ZH e /EkD 25V 5Fibiw, #
F 1h, KRG 20°C5CEAHET L 113 (A) ER T A, FH R EAZ 3.65V Bf 4%
EEFRE, EXREREZ0.11; (A) BiFIExTE, #E 1h.

discharge at 115( A )current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

B 20CE5C AT U 113 (A) BFHKE, HEHEZEw)E oV,

discharge at 113 ( A) current till the voltage drop to OV at 20°C+5C.

B AR AEME. AR

no fire. no explosion. no leakage.

14.2 X F ¥ over charge

a)

b)

7 20CH5CAMT, L9l (A) BB, ZHEEXD 10V EFIEKE, #
F 1h, RJEE 20CE5CEAHET UL 113 (A) ERFTH, FH M EEAZ 3.65V Bf 4%
EEFTE, EREEREZE 0113 (A) B LT, #E 1h.

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

WLt 7E 20°C5°C AT UL 9ls (A) BT, F 2| o JE 35 5] 10V,

charge at 913 (A) current till the voltage reach 10V at 20°C+5C.
WA ATK . FRJE.

no fire. no explosion.




14.3 4 ¥ short circuit

a) E20Cx5CHMT, L9Is (A) WiKE, FHw/ELD 10V E@ibikE, #
F 1h, KRG 20CE5CEAHE T 113 (A) ERFTH, FH M EEAZ 3.65V Bf 4%
EEFTE, EREEREZE 0113 (A) B LT, #E 1h.
discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

b) Z WM 10 o8, SNEFLE RN T 5mQ.

Short circuit for 10 minutes, the circuit resistance should be less than 5 mQ.

c) WHIAAK. TR,
no fire. no explosion.

14.4 ¥ drop

a) £ 20C+5CAMT, PLOl3 (A) BK®E, FHmEkE 10V GEiE ke, #
E 1h, RETE 20CL5CHABET M 113 (A) [EFFH, F ook % 5| 3.65V At 4
EBEFXE, ZREEREZE 0113 (A) HE LT, #E 1h,
discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

b) 7 20C5CHAMT, Hu i 1.5m 74t B bk 2| B Z 4 20mm B R AR L,
FANE 1 K.
drop the battery to a 20mm thickness plank from a 1.5m high place at 20'C+5°C,
drop each face for once.

c) mAAK. FHME. FIRA.

no fire. no explosion. no leakage.

145 Jm heat

a)

b)

FE20CH5CAMT, W93 (A) B R, ZHMWEELD 10V EEIEKE, #
F 1h, RJEE 20CE5CEAHTUL 113 (A) ERFTH, FH MW EAZ 3.65V ABf 4%
EEFRE, ZHREEEEZT 0113 (A) BELEFE, #EF 1h,

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

F o K B 2| 85°C+2°C By 1B IR 1% & W AR FF 120min.

keep the battery in a 85°C+2°Cconstant temperature device for 120min.

B ATk . B

no fire. no explosion.



14.6 # % crush

a)

b)

7 20CH5CAMT, MOl (A) BB, ZHibEEXD 10V EFIEKE, #
F 1h, KRG 20CE5CEAHE T 113 (A) ERFTH, FH M EEAZ 3.65V Bf 4%
EEFTE, EREEREZE 0113 (A) B LT, #E 1h.

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

FIERF/NT 20cm? 8505 Sk B T o b AROR 18 R B E WA R R A
AR

crush the battery at the perpendicular direction with a >20cm? crusher till the
battery shell is broken or the battery become internal short circuit.

W AR RRE.

no fire. no explosion.

14.7 4tX¥| stab

a)

b)

TE20CH5CAMT, W9l (A) BIRKRH, ZHMEELS 10V EEFIEKE, #
E 1h, RETE 20CL5CHABET M 113 (A) (BT H, F Wbk % 5| 3.65V At 4
BEFXE, ZREERMEZE 0113 (A) HEILFHE, #E 1h,

discharge at 113( A )current till the voltage drop to 2.5V at 20°C+5C, lay up for 1h,
charge at 113 (A) current till the voltage reach 3.65V, charge at 3.65V constant
voltage till the current drop to 0.1 13 (A) , lay up for 1h.

J ®3mm~d8mm it 5 8 404t . UL 10mm/s~40mm/s B 3% &, 8 T 3 89 7 14
R F 7 B WD,

stab the battery at the perpendicular direction with a®3mm~®d8mm steel nail at
speed between10mm/s to 40mm/s, keep the nail in the battery.

WL AR RRE.

no fire. no explosion.



15.14 JH F M User’'s Guide

EFERAEZEES T RMA, FF4aMARErF
i
Please read all contents of this User’s Guide prior to

the installation of GMB lithium-ion battery.

15.1% 4z K. safety information

56 A% PR AR AN AR B T R B P R A R, AR AR TS
A, #8TRbEE—Mee., TEMENG TR,

The GMB lithium-ion battery must be used in accordance with the manufacture’s
specifications and guidelines for recommended use. When used properly and in
accordance with the user’s guide, the lithium-ion battery is a safe, reliable and
convenient secondary battery.

4 CAUTION: A IE#44 Fl 42 ¥ F o, o 71 B
SHZAHFGERFAK! Misuse or abuse of the
lithium-ion battery may result in personal injury or

fire.

® {RILH Ao B T R R B S [0 o B S A

® Keep all battery pack and battery management system away from dangerous
goods or materials

& Ll

® Burn hazard



FTERERERTRATRAIHEN (Flndmd. HrE. R/ F . S E R ),
WRE A, F R e R

Abuse operation of the battery (e.g., overcharge, crush, puncture, excessive
heat or moisture ) may produce smoke. In such an event, ventilate the area
AR T RKERK, HERD L. RLHHE

Extinguish any flames with a carbon dioxide, dry-powder fire extinguisher, or
cover with sand or mud

FEHIF. R RFHEMR

Do not disassemble, crush, puncture or incinerate

2L

Do not short circuit

0 BT 60°C DLy iE

Do not expose to temperature above 60°C

3R BOR AR AP R B B R AR AR BOA T B A R

Never charge the battery without charge protection circuitry and equipment
approved by GMB

ZEREHEIFRT 2B TF 3 EteRY i

Remove all jewelry or other metallic objects during the installation of the battery
INBURAE T W, AR AR RN AR AR AR

Exercise care in handing any battery, particularly when placing it in a contains
with metal objects

el SR S B

Do not throw the battery away in the trash

2 0F R R AL B e 5 A TR R B KB OF R

Do not use with other types of batteries connected in series or parallel with the

lithium-ion battery



15.2 2% installation

EE important! ZEEbHLAXAREREZRELE, FEHRKR

H XA w3k, Turn off power to the vehicle or device and remove other
batteries prior to installation of the lithium-ion battery

o AT PROIE W 7R AR B B9 47 BOR S, 3F 5 R IR &R o B O S

Ensure that all the batteries are at the same state of charge prior to connecting
together. Contact GMB for suggestions on how to perform this task

BERE H IFRRE, EHA LGN TS, flFERg. D

Use flexible insulated copper cables, like welding cable, bus bar for serial or
parallel power connections

LRI E R B, ¥T DUKE v A R B R

For higher current applications, one can use parallel configurations of batteries
b G U IR, B A B B Bk

Batteries must be connected in parallel before the serials is connected

B B RER R, O AE — BT RA T

Batteries must be at the same state of charge when wiring them in parallel or
serials

WL B R A R, B P BRI I R &

Batteries are configured in serials when increase voltage is needed. The parallel

configuration allows for capacity to increase while voltage remains the same

15.3 7 H, charge

2R BR T AR AP R e B R R AR R BOA T B A
Never charge the battery without charge protection circuitry and equipment

approved by GMB



o FTHBHERE, BRTE, HHRTHB MR

® The charger should have a reliable and accurate voltage value and current value,
it is better that the charger can deliver DC current with as small a ripple current as
possible

® FHmWE, REFZNT CHEHEITED, I Eik% H R/ IR R FFE T
Foxwek, WRENE, RFEFF3I N ERENTEE (BR. EE.
BE), BRE/ANT CR0 LAY TR ER. EERFFEBET AR ENBAY T
WG, W ER A EAAE

® For normal charging, use a battery charger that is able to begin charge @ C/20
current or less and then automatically taper current down to maintain constant
optimum float voltage. If possible, select a charger with a three stage output
(constant current, constant voltage, float voltage) . Charging is considered
complete when the current is less than C/20. however, leaving the batteries on
float will continue to balance the cells and will not harm the batteries in any way

® T EEEMEEZNZEO CEH 45 Cx 8, EEMM, 7w e ek

® For normal charges, the battery temperature should be between 0 and 45 C, the

charge time may increase at colder temperatures.

15.4 75 ® 5 7 #,#% #| discharge and charge control

& LW A EE, FE A BRE W ERBEERRME (2.5V) WEHE, #FHH
LA L F B H R AR AW R R, FE, v, 8- A E®
#JE 5 2| 3.65V L Lk b FifF b 7

® \When the batteries are discharged to the point where any single cell block
reaches its minimum value( 2.5V ), the user must shuts down the vehicle or device
immediately, or opens a discharge circuit. The batteries also make the same
requests during the charge if a cell goes higher than 3.65V

o Wi ERUAMIELFEAKE M ENTERES -

® Battery cell variability and environmental conditions can cause slight state of



charge imbalances between cells

o REMEMTININED

® Ensure that all batteries are secured into position to minimum damage from shock
and vibration.

® WREFEMWE M, LHRIEPABME —HNTERET

® |[f a battery is replaced, all batteries should be at the same state of charge when

placed into the pack.

15.5 %1% storage

® REAAC TEARM, KMFMIHERETINMAFME L TR

® Use at temperature below 40°C,charge fully prior to long storage periods or if it
has been stored for more than three months

o EXHTWRAINFAE-—ABREMEEMRT 2V, NIRRT ERTEREREE
THIE. FAEARTROERE. ESEHR 0T B AE T 2

® If you find any single battery voltage is under 2V at room temperature, the battery
has been over-discharged or is self-discharging due to some defect/parasitic load.
Discontinue use until the fault can be corrected and the battery be recharged

o Trffte TR, 7E-20CEH| 40°CHIEE T, BEME B KB HAK

® Storein an open, well ventilated, dry, clean area, between-20C to 40°C for
maximum life. self-discharge will accelerated at higher temperature

o HIFEFAEGOCUL. #F. HAEAHEME. TH

® Don’t expose the battery to extremes of temperature over 60°C, directly to

sources of heat, direct sunlight or moisture and/or rain

15.6 iz # transportation and shipping

o Rzl B BARIZRS, FILWMH. BRI S

® Avoid heavy vibration. throwing. rolling and excessive stacking during loading and



transportation
® HHIR T A 3% S fud T A B ABAT T

® Make sure that all cables and external connectors are disconnected



