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B B R R | AR
Specification for Cylindrical Sealed Nickel Metal Hydride Batteries

VG AR RAE NSt ORIt H WEET) britk, AMEF TR R iE
APPLICATION: The applicable range: This specification is available only for the testing within one month since receipt of
batteries. It’s not a standard for stored goods.

172 5/ Model: GMCELL-28AA700mAh
2. FESHURATINGS:

<> 43E M &/Nominal Voltage 12V
< %5 %% &/ Nominal 700mAh
< /N E/ Minimum 650mAh/0.2C

< FrifE 78 Hi/Standard charge rate ~ 70mAx16hrs
<> PRi% 78 i/ Rapid charge rate 350mAx140min (-AV= 5mV/pcs)
< {E R EEVEF/ Operating temperature range ¥/ Humidity: +65%= 20%

FrifE 78 Hi/Standard charge 0~40°C(32 to 104°T")
PRei% 78 1/ Rapid charge +10~35°C(50 to 95°F)
7F 7t Hi/ Floating charge ~10~40°C(14 to 104°F)
T FH/ Discharge —20~55°C(-4 to 131°F)
<> A7 E Y/ Storage temperature range  ¥25/Humidity : +65%+20%
K A7 (1 4E) / Within 1 year -20°C~35C(-4 to 95°F)
6 A~ A W / Within 6 months 20°C~45°C(-4 to 113°F)
14~ A W / Within 1 month -20°C~50°C(-4 to 122°F)

FVE: (1) P PR 78 VRN S AT AR 18
All rapid charge methods should be discussed with our engineer.

(2) A2 m R F s ) HY D7 B <<60%, 7 R B IS 60% R HL T, W B — & e
Btk o X6 HH BT SR B R 60% n] BEAT R BB AL, 10U SRR B R JE AT
We stipulate to charge less than 60% fully power for delivery, if the charge is more than 60%, the
battery has a certain latent risk. If the charge requirement is over 60% which caused quality
problem, executed after the mutual consultation .

(3) b HIBAE AR A7 R EOR A 50% A FRIFERE AT 6 NI, @ 0.2C TSR E b
78 50%[J L &; / During storage period the batch battery is requested by the 50% electric charge,
the battery storage surpasses 6 months, the recommendations 0.2C discharge to 1.0V and then add
50% of the electricity storage.

(4) HERFH: 12 H. Our battery guarantee time: 12 months.
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3. T EIRAR(BAK)/ Measurement & Dimensions(cell) o,
W AT 78/ to see the drawing: =

D 13.8~14.5mm
H 27.0~28.5mm z
Dl 8.0+0.2mm
Hl 0.8+£0.3mm

H1

4. iR/ Performance Testing
4.1 M %A/ TEST CONDITIONS
4.1.1 M3 H b A B USRI JE ANt 14~ H 1977 i/ The battery to be tested is the product within one
month after being received by customer.

4.1.2 MR Z&AF Ambient conditions:
WE 20£5C Temperature +20°C+5°C
ME 65+£20% Humidity +65%+20%

4.2 IR T F/ Testing Tools
4.2.1 HJRTF TEC SI/IEC 485 FTiE ) 0.5 ek bl E. WELK T 10KQ/V.
Voltage meter 0.5 level or higher as required in IEC51/IEC485. Internal impedance exceeds 10KQ/V.
4.2.2 Wi IEC S1/IEC 485 FTsE 19 0.5 Bl b AHE 51 &2 fBH/N T 0.01Q.
Current meter 0.5 level or higher as required in IEC51/IEC485. Internal impedance should be less
than 0.01Q/V(including wires).
423 KR BAUH 0.02MM
Micrometer caliper With precision of 0.02mm.
4.2.4 WBATE 22 1000HZ 1E5%3 4 i Tl E
Internal impedance meter Alternating current of 1000HZ, connector measuring equipment with sin
wave of 4.

4.2.5 SRR RARANET L i, L BELAE FO VR IR 22 £5%

Impedance loaded meter Value of impedance is with +5% error allowed (including external wires).

4.3 M7 e HLUE/ Test methods and benchmarks

W H/ Item BRIV Test Method 3/ Benchmark

< H 0 R TE AT AR 2 b
PV E R BREE a3

| By R

1. HPUL. <> PRIHRIA <> batteries shall be free from any

Appearance < eyeballing stains; scratches or

deformations, which may

reduce the commercial value

when visually inspected
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> FFEMERRRN
: > RRME. <> The size shall comply with the
2. I/ Size < caliper measurement specified size as the attached
drawing
JK Wk 20 & 55 3 7 6] B 4
s < BRI B F v R R FRAR (R R 4 2 & KT 10MQ.
3. #aZ .
: ) < outer sleeve shall exceed _ 10
Insulate impedance | <> measured with a Megger overpack and battery MO
electrode between the degree of insulation
[ S AT S WEET 14g,
4. B/ Weight < using disk-scale measurement <> approximate 14 g
& K HIERL 0.2CmA HIR BB RIZ LR, S8
JEBEATARMETS L, RS RLAE AT 5 20 il
L <> /T 16V.
5. F AR & R Lo
<> Following a period of discharge at 0.2CmA < The voltage shall be less than
Charge Voltage X
down to a terminal voltage of 1.0V, standard L6 V
charge, the cell or battery shall be checked at 5
minutes before finish charging
> TEFRMEFS AT 1 /N I e FE it 2 T i
gpeajcﬁﬁ(‘fi}tjz % ;Eil_ ing a standard ch iod, th ¢ AT L2V
ollowing a standard charge period, the open
voltage: (O.C.V.) circuit voltage of the cell or battery shall be ¥ The O.C.V. shall exceed.25 V
checked within 1 hour.
> TEARAEFSHLAE S 1 /N P R P 2
7. P M. B PE 0.86Q. > KT 12V,
Closed circuit <> Following a standard charge period, the closed | < The C.C.V. shall exceed _1.2
voltage: (C.C.V.) circuit voltage of the cell or battery shall be A%
checked witha 0.86 Q load within 1 hour
_;‘ 1 Qﬂ: S C]’” =z N S . .
& RHERATRUE 1N AIE RTBEI AR | e ge
8. W < Following a standard charge period, the . )
i . i <> The internal impedance shall
Internal impedance internal impedance of the cell or battery shall not be more than 38 MmO
be checked at 1000Hz within 1 hour =
> PRAHEFR AT AE 1 /N DR e DA
0.2CmA BUHLZE 1.0V W5 Hith 1) 25 &5
< Following a standard charge period, the cell
shall be stored for a period of 1 hour. The P,
e ) capacity shall be equal or more than minimum A jt?ﬁ?_mﬁﬁ'i"
9. #=/ Capacity <> The capacity is greater than or

capacity when discharged at 0.2C _mA down to
a terminal voltage of 1.0V;
BRI A, S E R A R SR
IEUEA N, XSO, NEREE
MR =R L, LS bR B 8fE

equal to the minimum capacity
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The capacity returned might not initially attain
the specified value following the first charge —
discharge cycle. In this event, the test may be
repeated a further two or three times to attain
the minimum capacity

EFE A RS 1/ BLABL 0.5 T =

10. Wi =R i st .
j(EfE”'LﬁgEE LOV, I BB 1] ¢ ATET 10854
FEPE/High . . <> The Capacity is higher than or
R To discharge by 0.5C to 1.0V within 1 hour .
Drain Discharge equal to 108 min
after standard charge
Rt L 0.2CmA JAHLE 1.0V, 2R JEbniE
FHL, 20E3°CIE 28 K, FLL02CmA Y | ¢ KRTETHEREN 10%.
1. E A L, I ) A & < The subsequent capacity shall
Sei £ dischare Following a period of discharge at 0.2C mA not be less than 70% _ of rated
& down to a terminal voltage of 1.0V, standard capacity when discharged at
charge and then the cell or battery shall be 0.2C mA
stored for 28 days below 20°C
R Ll 0.2CmA A 1.0V, SebriEse
’ D . N 9 [) ) =N
8, FDL01CmA 7R 48 P E, UL o EIWAT, R
0.2CmA L ZE 1.0V, M5E b & . L A T ot 7 L
F 11 . . d fd h t 0 2C A ¢ ﬁ'i ?ﬁ?%ﬁm”ﬁ'io
12. 78 R OTIOWINg & perlod of discharge at_L.2% M < It shall not be externally
Over-charge down to a terminal voltage of 1.0V, standard deformed and no leakage of
charge anq then charge for 48hrs at _0.1C mA. electrolyte in liquid form shall
The capacity of the cell or battery shall not be be observed
less than the rated capacity when discharged at '
0.2C mA
bl 02CmA i Lov, ik | YO EIURE
i 15 67 0,862 4y B4k B30 24 /) o TR
I, FRR AR v 78 FE S DL 0.2CmA JBOE, o=
S 2r e Saby Bty 2 < the cell or battery shall not be
13, bR e LI A A externally deformed and no
i Following a period of discharge at 0.2C mA s
Over-discharge . . leakage of electrolyte in liquid
down to a terminal voltage of 1.0V, combine
. form shall be observed, and the
the cells with a 0.86Q load. After stored for a .
. subsequent capacity shall not
period of 24 hours, standard charged and then N
disch t 02C mA be less than_80% of rated
ischarge at _0.2C m capacity
F 8 IEC61951-2(2017) 5256 77 2B 1R & VE A7 , N o
14. 155 % AP o BRE@RT 00K
Cycle Life Based on clause IEC61951-2(2017) g rec cy
.. shall exceed 500 times
(Reference standard test conditions)
5. BE IR TR, (ERIE 3303°C, WIE | & AIRNELRITIZ.
Humidity 805% ML H I E 14 K. <> No leakage of electrolyte in
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Standard charge and store for 14 days under
the following storage conditions:

33 C+3°C(91.4T+5.4°F) , Relative humidity
of 80%+5%. (Salting is permitted).

liquid form shall be observed

16. THRs01%E
Vibration

R AR HE TS HS THE 24 DI RLE, A5
PAR B S A vt iR 5l 08 PR30 T s
AR o
PRiE:  4MM
P 1000 R/5y
Il T 1A AEETT R, EEE 60 7

Store the cell or battery more than 24 hours
after standard charge, following vibration tests
over an amplitude of 4 mm (0.1575 inches) at a
frequency of 16.7 Hz(1000 cycles per minute)
and repeated through any axes during 60mins

T % L AR A AE 0.02V BA
e R 3

The subsequent fluctuation of
open circuit voltage and
internal impedance shall be less
than 0.02 V and 5 mQ
respectively, and the cell or
battery shall not be externally
deformed and no leakage of
electrolyte in liquid form shall
be observed.

17. M di kg
Free falling: (Drop)

W bR AE TS S A 24 NI RLE, SRS
far Ryt I LRk VR, e RV AU S AR
.

BiEmE:  450mm

Bk VE T WK

PRI E: AERETTIN, 34K

Store the cell or battery more than 24 hours
after standard charge, following a drop test
from 450mm (17.717 inches ) on to a hard-
wood board in a vertical axis 2 times on each
of 2 mutually perpendicular axes

TF s B ARG AE 0.02V LA
N, WFHAZZIE S mQULT,
ST B R AR .

The subsequent fluctuation of
open circuit voltage and
internal impedance shall be less
than _0.02 V and__ 5 mQ
respectively, and the cell or
battery shall not be externally
deformed and no leakage of
electrolyte in liquid form shall
be observed.

18. G M

Short-circuit testing

R ibdrdE s e, TE 1A, R JEH]
FEAL R, SFEBHAE 0.75mm? LA
b, SERKEN IR AR, R #E (A
1 7NBS

to store it for 1 hour after standard charged,
and to make positive and negative electrode
short-circuit with a wire with the section
0.75mm?min and shortest length, the short-
circuit time is 1 hour

R LHERILS, AR
W AT S AL R SR
%o

It shall not explode during or at
the end of a 1 hour short-circuit
test. However, leakage of
electrolyte, external
deformation or outer sleeve
cracking is permitted.

19 %4 18] J5 B 1 g
G
Safety Valve
Performance

B Ll 0.2C HUR R OV, FRRF R &
IC, J%H 60min

The battery to 0.2C discharge to 0V, then raise
the current 1.0C discharge 60min

AW IIE T G5, it
TP G, OV IR
A AN R .

The safety valve must start
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(Over dis-charging)

normally , battery without
breakage;Leakage, distortion
and outer package breakage are
allowed

> HEHENR, RUTAETR

20 ‘241 3 B 1 e
A . AT R AR
ot Val & gHl Ll 0.5CmA 75 5 /N %
Safety Valve <~ to be charged with_0.5C mA for 5 hours <~ No explosion, but leakage
Performance ’ ’

(over charging)

distortion and out package
breakage are allowed

21. ARIR B

&> FRUEFE HLGAE 0°C2°C IR 2614 R A7
24 /N, FERERIEE 0°C£2°C, LL0.2CmA | < FlHEEE KT 3 /N 30 4

To discharge at low I bl
tem eraturi < standard charged, to be stored for 24 hours at <> Discharge duration shall
P 0°C£27C, and discharged at _0.2C mA at exceed 3 hour and 30 min
0C£27C
% /Remark:
EIRHR/IEC Cycle life: TEC61951-2(2017)
Cycles Charge rest Discharge
1 0.1Cx16hrs 0 0.25Cx2hrs 20mins
2~48 0.25Cx3hrs 10mins 0 0.25Cx2hrs 20mins
49 0.25Cx3hrs 10mins 0 0.25C to 1.0V/cell
50 0.1Cx16hrs 1~4hrs 0.2C to 1.0V/cell
HE T 1~50, EEMETE 50 T BRI E/NT 3 /N, Ik,
Cycel 1~50 shall be repeated until the discharge duration on any 50th cycle become less than 3hrs

5. &% f#17/The transportation and storage

5.1 i&%i/Transportation

ML SE i AR TP BORFRAETE . T BXIAEE, JRRT IERIZIREN . b e,
B 1 TR, AT IR K% BN LA @i i T A
In the transportation process the battery should maintain at clean, dry, and the well ventilated
environment, and prevents the fierce vibration, the impact or the extrusion, prevents to be exposed to the sun
and rain. Battery could be transported by automobile, train, steamboat ,airplane and other transportation

vehicle .
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5.2 fiif7/Storage
5.2.1 fEAFHIIREE SRR, RN AR AF AR B -20'C~35°C (LA 15°C~25°C D) , FIXHEE
AKRT 85%HTHE T RN, DI S RV R, NI B U SRR
Battery must be stored at -20 'C ~+35 C, (Itis best at 15°C ~+25 “C) and put in the clean, dry
and ventilated place with relative humidity 85% max.. It must be kept away from corrodent substance,
fire hazard and heat resource.
5.2.2 i A7 BT E 77 2/ Storage placement way
A HL T HE TSR = S EOE ) I R, A ORIE IO A RIS SRR, TE PRIFAR
FElH] 5~10em LA FFEES, [k B itk PRI RR SRR T 51 R R e H i
The packed battery in a carton stack less than 5 layers, to guarantee that between the cell box has
the good air circulation condition, please maintain between the carton above 5~10 cm distance, which
prevents the safety incident caused by a pile of agglomeration to heat .

6. 7t HL AR il 28 (5L 44&)/ Charging and discharging curves(cell):
6-1. 75 HL 1 £k €/ Charging Curves

CHARGING CURVE OF BPI-28AA700 CELL

1.60
0.5C

1.60

1.40

(/’ 0.1C

1.30

1.20

VOLTAGE (V)

110

1.00 1 0.1C Charging curve: 70mA for 16hrs

0.5C Charging curve: 350mA to -Delta V(5mV) cut off

0.90

050 T T T T T ]
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80

CAPACITY(Cs)
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6-2. JiCHL i 2k I/ Discharging Curves:

DISCHARGE CHARACTERISTICS OF BPI-28AA700 CELL

1.60
1.50
1.40 \
S 130
i | oz
Y
< 1.20
o) 0.5C \
-~ 110 ’

1o | ANA

Charge : 70mA for 16hrs
Discharge: constant current to 1.00V

0.90

0.80 ‘
0.00 0.20 0.40 0.60 0.80 1.00 1.20

CAPACITY (Cs)

7. 215 5175/ Warning and Security

9195 1k R E Y S e B AL £ PR, A OR LR A TG B 24 . FERTEAIAE PP IR B INHE, 1E A
NEFELL R EII:  To prevent the impact of equipment failure caused by the battery, and to make sure the
security of circuit and battery set, please consider below things when design and produce the production

equipment.

A G !
* KR TIREDUR S FECRMIRR . KIS EIE. B KL E N S !

) 2516 GMCELLAR A Hth BN K A Bk !

(2) A5 1% GMCELL 455 H it FH - il s 2 45040

(3) )% S B EHAE GMCELLH |

4) 7% GMCELL B2 S I HCE T T 1.5 KBE Gk it 7, 7048 H s T-Hi i 1.5 K B B #kvE .

(5) 7% GMCELL #A5 FHIBIE A A S 8, WS BE0ER:. WIERWRSI B RELLGE, E27i18 il
B, IS A R R )L & R IR . RS T, S Ed e A R (e A .

(6) s AT G R = B RE R A PR A R B R 6 2 7 28 X GMCELLARZ I 7R H, 4RI = B R
FAPRA B IR0 b 7 H

(7) 28 BRI GMCELLER A HL it $Ral Byt 2 5 R AN A i 2, BRI B s 72 2 S R A =
R, 2SBURH. BYE. HK, EERBEMEET Ck, JEE R,
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Danger !

(1)Against the following matters will result in battery leakage, heat, explosion, fire and serious personal injury!

(2)Prohibited to throw the GMCELL battery into fire or heat!

(3)Prohibited to collide or throw GMCELLbattery!

(4)Don’t weld the lead on the GMCELL battery directly.

(5)Don’t put the GMCELL battery on a place which is more than 1.5 meter in case of dropping. Don’t drop it
at the height of more than 1.5 meter.

(6)Don’t connect the positive pole and electrode pole directly of GMCELL battery, such as leading wire. If the
tab terminal of poles doesn’t set insulation covering, please don’t transport or store. Please don’t touch the
metal necklace, key or any other conductive material. Please use special carton when transport or store.

(7)Must use the charger appointed by GMCELL to charge GMCELL batteries, and follow the instructors of
GMCELL.

(8)Prohibited to disassemble GMCELL batteries. It will cause external or internal short circuit, and the exposed
parts will have chemical reaction then result in very dangerous heat, explosion, fire or splash of electrolyte.

A

i3

e =)
=R

(D) 7KK /KB AR R AR A R At AT A 3, PRIIX 2 51 gt AR 45 ke #ive SR s AR 85, JLORk e 7 4
AN RE AR, DA 2 3 BURNE .

(2) )ik 78 GMCELL £ 5 i,  BPANE i 78 A 28 00 B B 7 (1) Pl i 78 FRUNF [R] 4k 22 m f . SR GMCELL £ & H
M ES TG 7 N A 78 FUS AT, 1B b e, SRR e B (AP & S IR . R SIRIE.

(3) GMCELLE- A FEith )y & T (L. (RUERARRD » an S BREiA RS GMCELL 4 4 Ha it i v il
T FH IR /K RS R /K AT VBV e, B KA gl e 1 PR 5 T sk iz o«

(4) 251k et A3 IBE BB 20 52, BRIHEEE 20 SERG M AR RS SR HL . TRV .

(5) ¥ b A FEIRER, RIXFES SRR AR, FIREHR. R HKIIRIE.

(6) i GMCELLAR A it Jwil . A, A HAWE M, EFIEEH, RSB BIE. B

(7) # GMCELLARE Hth J H A B ith IR h 2 L7 7= S E T2 )L /DA DUb B Ty, DL B G iz
oAb WRRAZS, STRIEEAEA.

(8) 4 GMCELLAR S it 78 3 L i FLA I 1)t 322 /0§ HLAT AR I (K AR TRI R, B i 8 I 75w 2, AU
PA R TLEN
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Warning ! !

(1)Don’t contact batteries with water, sea water or other oxidation reagents, which will cause rustiness and heat.
If batteries get rusty, explosive decompression valve won’t work and will lead to explosion.

(2)Don’t over-charge GMCELL batteries, that is, don’t continually charge batteries despite the designed
charging time. If the batteries are not fully charged within the designed charging time, please stop to charge.
The delay of charging time will lead to leakage, heat and explosion.

(3)GMCELL NI-MH battery includes the colorless strong alkaline liquor (i.e. electrolyte), if the skin or clothes
touch GMCELL NI-MH battery liquor, please use the boron acid water or the vinegar acid water to clean,
after that , with the clear water thoroughly flushes. Because the battery's electrolyte can corrode the skin.

(It is forbidden for more than 20 pcs batteries in series. Because it will result in leakage, getting shock or
giving off heat.

(5)Don’t disassemble the battery, as it will result in short-circuit, leakage, giving off heat, catching fire and
explosion.

(6)Don’t use the batteries when they are leakage, any color deterioration, distortion or other changes are found.
Otherwise it will get hot, catching fire or explosion may happen.

(7)Please keep the batteries and other electronic products related to battery away from baby, children, to avoid
accident of swallowing of battery. If there is any accident, please go to see the doctor.

(8)To use new battery when the working time of the battery is far short from the initial working time, as the
cycle life of this battery is finished.

8. HAth/ Others

8.1 A3 m] (R B AE A TRSGIE A% 0 T i3 AME 1E T 2w A% 15 AR 6
GMCELL reserve the right to change and amend the process design and specifications without
prior notice;

8.2 R HH PRI HHE HIE -
Anything not mentioned in this specifications, customer and GMCELL should discuss to get a solution;

8.3 X ARALHME A (NN FEERRRIN) PGS oh, AN m AEABAEM] 5T
GMCELL does not undertake any responsibility for the accidents caused by actions not matching with
specifications(Man-made short circuit to burn out).

8.4 A7 i IARYITH iy ELRE R A 7] N 5t R B HUEHIT K . X7 2T W& [F )5
5t A ARG [ 2058 JBAT AT SRR 0] L 5% o i & TR 40 58 TR A3 s ARG B, Bt ) 2K
A ST A T K B R - 4 54T
This product is specially customized and developed by SHENZHEN GMCELL TECHNOLOGY CO.,
LTD. for your company. After both parties sign the purchase and sales contract, your company promises to
fulfill the payment and delivery obligations as stipulated in the contract. If you refuse to make payment and

pick up the goods on time in violation of the contract, your company shall bear all development costs and

related breach of contract responsibilities for this product
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