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0]

AbR it 2 b Gt — AT ROk bt
This standard is specified to the enterprise standard of Gotion.Co.,Ltd.

AAFHEMI M ST S GB/T 1.1-2020 (Freb TIESN 551 &40 wrfEfrYss A

WEF) FIHE
The format of this standard complies with the requirements of GB/T 1.1-2020, "
standardization work guideline Part 1: Structure and Compilation of Standards"

AbrE(E 208 GB/T 314842015 (ERENR AR50 ) & d b fEE0 75 dir TR BOR 5
i%)  GB38031-2020 (FZNSERBINERMLESER) . GB/T 31486-2015 (HB)A
B E At AR R B A ik) . IEC62619-2017 . IEC 62660-2-2018
GB/T36276-2018. Q/GX 60013-2020 { FL.zhi< % F 42 7 3h /7 se il A s B 3477 46D
HEER E, SSE WA S MK RMF, fHlE (IFR32135-15Ah #8727 ik
#h brilE, HRHRAIETTR. FUERRHER FEEAT TR, LAES IFR32135-15Ah 1 5 T/
7= i B 1 AR

On the basis of the references of GB/T 31484-2015 <Cycle Life Requirements and Test
Methods for Power Cell for Electric Vehicles>, GB/T 38031-2020 < Electrical vehicles traction
battery safety requirements>, GB/T 31486-2015 electrical performance requirements and test
methods for power cell for electric vehicles, IEC62619-2017, IEC 62660-2-2018,
GB/T36276-2018, Q/GX 60013-2020 electrical performance test method of lithium ion power
cell for electrical vehicles. Combined with the actual and test conditions of our company’s
product, the standard of Q/GX 033-2021 product specification for [FR32135-15Ah Lithium ion
rechargeable cell is specially formulated. The test method and criteria is revised and

supplemented to guide the manufacturing and approval of 1FR32135-15Ah Lithium ion Cell.

e B2, R IRERTE.

Remark: If modified, please take the latest version as standard.
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#&1T i F Modification Record
45 Version #&irgm Birg
#E W1 4 25 Description of Changes
Number Revision date Reviser
B A e 7R
/GX 023-2018 2018.03.15
1* Edition Qiang Zang
RAFZE: 7204 03mm S8FEETN 0.38mm 87 g
Q/GX 023-2018 2018.09.30
Dimension:wall thickness changed from 0.3mm to Qiang Zang
BAAWHBBEEEEE: H-30C~55CER
H-30°C~60"C gl
Q/GX 023-2019 2019.02.01
The maximum allowable discharge temperature Qiang Zang
range changed from -30'C~55C t0-30C~60C
AT A R SRR AR R kP Zh
AT MR
Q/GX 023-2019 2019.07.20
Change step cycle system and standard cycle; Added Qiang Zang
pulse power test specification
P e i SE PR R A U T . th 0C~55CHEEN
-20C~55C, BAK#AHEHE T 69 78 sl A 0 B i U
Temperature range of Step charge matrix table 2020.01.17 | Lingling Zhao
changed from 0°C ~55'C t0-20C ~55°C, and Haifeng Chen
charging system at partial temperature
Q/GX 023-2021
0.68C B 5 EF 76 L i & @ L 8] A1 0min™* 250A
: B g i/ WRi b
“I0min" Jianxin M
2021.01.17 IR e
i . X
0.68C rest time after step cycle charging and Haifeng Chen
discharging changed from "10min" to "30min"
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Title: Product Specification for IFR32135-15Ah Lithium ion rechargeable cell #2247
4.6 E 4N pUMTEAET Xy GB38031-2020 {HERN
Rz E Rk EERY T3 i AT
Q/GX 023-2021 | 4.6 Safety test specification changed to | 2021.11.29 Jianxin Ma
GB38031-2020 < Electrical vehicles traction battery Daguang liang
safety requirements=>
fE 4T T 2R S AE R i i
QIGX 023-2022 2022.5.23
Revised and upgraded to bilingual version Haifeng Chen

e RRfEsRIE

Remark: See the text for specific modification.
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. %4 {5 B Basic information
1.1 & EE Scope

Ltd., describing Lithium ion rechargeable cell properties.
1.2 Fii& Application: EV
1.3 7= {384 Product type: #EF —Jdil, [BH, LFP ®4 Lithium ion rechargeable cell
1.4 35 L3 Model name: [FR32135-15Ah

2.3 Specification
2.1 #7ifE 1R 2 1 Standard technical parameters

A7 ST A IR EEE) s R A e w s iR TR T U i i EE .
This specification sheet is provided to customers by HEFEI GUOXUAN HIGH-TECH POWER ENERGY Co.

IiH Items

# B Specification

A% /#E R Condition/Notes

M8 401 A 412 E

2.1.1 F#t Standard Capacity | 15Ah Charge and discharge as per
4.1.1and 4.1.2
212 7 B inal
b B B & Nomina 55
Voltage
213 7 MR ol ki E | 20-3.65V >0
Charge/Discharge  Voltage Voo <0°C, A fo Lk # R Forbid
Window : 2 continuous charging
2.1.4 i B Weight 268+5g
1. ] T w H
215 Eﬂﬁt‘zﬂﬁrﬁ eight — S
Energy density
2.1.6 Wﬁﬁ?iﬁ‘lﬁ Volume P 053¢
Energy density
W ERW B A ingenn 25°C42°C

Resistance

2.1.8 Hifi 4[4 DC Resistance

< BmQ}

50%30C, 25CT+2T

2.2 £ £ 813 7 Recommended charge specification

i B Items 28 Specification FAFAEH Condition/Notes
Tk {2i# Constant current
221 BiAllaE (B 5 ki {EJk Constant voltage
(ﬁsa Bk &M (£i1E) Cut off
Regolir: chiariel Slow chazge’) ) 0. condition  Termination )
10°C<T="457T
¥ 3 temperature
- 6] IR FE A9t 75 HF 8% Fast
222 BibF s (Heg) Step | WM AL =

charge

See appendix A.1

charge strategy at different

temperature
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2.3 T {Fi FE 51 Working temperature range
I ltems 224 Specification FA+/EH Condition/Notes
231 : it & i
‘Ei"filfﬁﬂf“ Optimum T
working temperature
CHI f. L AL
2.3.2 7o Wi B2 2 B Charge : fa‘.‘.FL.l?.ﬂ'}i‘. EIEAD .
-20~—~55C Charging current, see appendix
temperature range Al
ok 786 P FE <60°C
2.3.3 f iR A f A Disch
L -30—60°C The highest cell temperature <
temperature range 0'C

3.4F R~} Appearance and Dimension
3.1 #M Appearance

Rl R I R R, B, £, EEUEARRILE, TR i IR 0 R R e AR .

Without scratches, cracks, stains, discoloration or electrolyte leakage, no other appearance defects
affecting cell normal operation.

3.2 T Dimension

B {2 Diameter: (33.6%4) mm (& 4ELER Including

covering envelop )
£ Total Height:  (139.720.5) mm

JH BE Shoulder Height:  (136.3203) mm (& 4ELE
Including covering envelop }

4.1 RETIRFLTE Performance specification
4.1 biE R it % fF Standard testing condition
4.1.1 R4 7L Single cell charge
Tl T (25T22C) , RERBLL 75A R AREREN ISV, BEHUIA ARAEREHRER 365V
PR A, EFMAMMEE 0.75A B L, RHEHE 30min.
At (25T+2°C) | single cell i1s charged at 7.5A to 3.5V, then charged at 3A to 3.65V, followed by constant
voltage charge until current drops down to 0.75A, stand for 30 min.
4,12 MR et i e Single cell discharge
T (25C22°C) , HiRbLL 15A AR EBEN 2.0V, HEEHE 30min.
At (25T£2C ) single cell is discharged at 15A to 2.0V, stand for 30 min.
4.2 S %51E Electrical specification

T H ltems 224 Specification % A4/ Condition/Notes
410 AR 4.2 s
4.2.1 ¥4 % & Initial Capacity | 215Ah Charge and discharge as per 4.1.1 and
4,12
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422 75 iR B MR
Capacity
correlation

and temperature

55°C, 295% HlMnEER
Initial Capacity

25°C, 100% WAt
Initial Capacity

0C, =85% MM
Initial Capacity

-10°C, >75% WlHEE
Initial Capacity

200C, =70% P ER
Initial Capacity

30°C. 255% VL H R
Initial Capacity

2STL2THA THM 400 fe, 7EN
BURHL T EL IC TS 2.0VI0C &L T
1.8V)

A1 25C+2°C charge as per4.].1,
discharge at 1C to 2.0V at testing
temperature (to 1.8V at or below 0°C ) .

410 £l BELLICHE 5%E
B OCiE: AR 4.0 B E
B # ik B ( [30°C-00C)20 .

[0C-10'C]J2.3, [10C-557C] 2.5 ¢ R
#E) , HE b, EE 200, iDR$
B i o B

Charge as per 4.1.1, then discharge for

4.2.3 SOC-OCV % SOC-OCV | W A4 . ; ; i
Table See appendix A4 5% rcapac:ty‘ al ]L. (The ca;_mmt}' is
obtained by discharging to certain cut-off
voltage as per4.1.2
([-30TC-0C) 2.0
[0C-107C) 2.3
[10°C-551C]2.5) ,
standing for 1h, repeat 20 times, record
voltage after standing.
g 410 M, RELLICHER 422
AR T A i SoC (kb
4.2.4 T EB A& [5] SOC R o [E2H423) , BH 1h,

HLPH ( DCR) Discharge DCR at
different temperature and SOC

See appendix A5

4.2.5 A~ R E &4 [F] SOC 7 H
I (DCR) Charge DCR at
different temperature and SOC

R A6
Sce appendix A6

Jik 3C B 30s fY DCR. AL WA
FF i AL 5 7 v A T 2 e LA
diift, Bt SOC 77 95%, 90%. 80%.
0%, 60%, 50%., 40%. 30%. 20%,

10%, 5%.

Wl 2.25C FeH 155 49 DCR. 7EfieifH
29 A6 6B R U R R 5 O I T ) 2 (L PR
ELrgift, Wil SOC A 5%, 10%, 20%.
30%, 40%., 50%., 60%. 70%., 80%,

90%. 95%.

Charge as per 4.1.1, then discharge at 1C
to adjust SOC at different temperature as
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4.3 kb h®E (FEFRAE/1{H) Maximum plus power (Ultimate capacity value)

=

per 4.1.2, standing for 1h, measure DCR
under the condition of discharge at 3C for
30s, stand for 40s, charge at 2.25C for
15s. The discharge resistance is the
difference between the open circuit
voltage and the discharge end voltage
divided by the current, tested SOC is
95%, 0%, 30%. T0%, 60%. 50%, 40%,
30%, 20%, 10%, 5%; The charging
resistance is difference between the
charging terminal voltage and the open
circuit voltage divided by the current,
tested SOC at 5%, 10%, 20%. 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%.

MH Items

24 Specification

FAH4EE ConditionNotes

431 TG E&F [ S0C B

1% 4.2.4 MR HAE 30 DCR f & ik
MhiE B, R ERRBREMREN
fik e R B R A A b e Th

pulse feedback at different
temperature and SOC

i WM AT . ,

It B %l Th ¥ Peak power pulse Sat kppandi A7 According to the DCR and the maximum

discharge at different pulse charging current calculated from the

temperature and SOC test data of 4.2.4, the pulse discharge
power at the lowest limit voltage specified
at different temperature.
% 4.2.5 WA i1 5LA9 DCR Fgt O BK
MAaARE, HHERY LREER

432 A iR A& A ] SOC R 3.65V B A Bk P E 2 A

[a] 6t ¥ (5 Th £ Peak power | M A8 According to the DCR and the maximum

See appendix A8

pulse charging current calculated from the
test data of 4.2.5, the pulse feedback power
at the upper charging voltage of 3.65v was
calculated.

4 R IhE (R vl

} Maximum allowable pulse

charge power (Use allowable values)

T H Ttems

£ ¥ Specification

FAFE R ConditionNotes

441 AEHRE&EAH sOC B K
o ¥F Bk o i T F Maximum
allowable pulse discharge power

at different Temperature and

WM A9
See appendix A9

A% 4.3, SRRk RS FEE A
MEEFRREETEE, MESRAR
BIh# EREATIR .
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SOC According to 431 maximum pulse

discharge multiplier capacity of the cell
and temperature protection of the
discharge process, the upper limit of the
pulse discharge power of the cell is
limited.

4.4.2 F IR &A R SOC kK
i Bk b 2] 48 2h % Maximum
allowable pulse feedback power
at different Temperature and
SOC

W A1
See appendix A.10

{4 4.3.2 S BB e AR ERED

g 5 SR FORE ST B ko 7 o PSR Y
FREEMERTRERRPEE, H
B ko E s Th S LR BATIRE .

According to 432 maximum pulse
charging capacity of the cell, the upper
limit of the feedback power of the cell is
limited in consideration of the reliable
upper
protection of the charging process of the

limit voltage and temperature

cell under the high voltage.

4.5 fit A Y68 Endurance performance

T Trems # 4 Specificaiion % 1¥/i£ ¥ Condition/Notes
450 TRABRGSE >95%

Room  Temperature  SOC
Retention Rate s
s =B ERREE So6% 25°C, 100%SOC, 28 K days

Room Temperature Capacity
Recovery Rate
4.5.3 R BERFF =04%
High Temperature s0C
Retention Rate
454 BRERIEE >95% R HREIG TR e
High Temperature Capacity
Recovery Rate ]
455 T ERKES >03% 45°C, 50%SOC, 28 K days
Storage Capacity Recovery Rate
4.5.6 FRMEH 5 @ 1000 ¥ times RO%ZE BLIRFEE, 45°C, M A3 PR
High Temperature Cycle Life B 1C MURE 2.0V

f0%capacity; 45°C, charge as per 2.2.2,
discharge at 1C to 2.0V

4.5.7 il R EF A7 A 800 X times S0%ZA R H, 55°C, M A3 PR
High Temperature Cycle Life M\ R: 1CHBRE2WV

80%capacity: 55'C, charge as per 2.2.2,

discharge at 1C to 2.0V
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458 Wik T Fdr 2000 % times BO% A M (RTS8 25°C, #:ME A3 i

Room Temperature Cycle Life

B ICHEBE 2.0V
80%capacity; 25°C, charge as per 2.2.2,
discharge at 1C to 2.0V

459 HHB# 8 4F years BO%HEMILEF 3, 25T, s0%sOC
Calendar Life 80% capacity retention rate, 25 T ;
[ | 50%S0C
4.6 LML Safety test specification
i H Ttem ke BF 24 Condition
Parameters
Rk, Tl IR 4.0 FIEFH, L1 (A)RREHE 90min, $38 /5 1]
46.1 it f & $ No explode # 1h. (L=15Ah)
Over-discharge e Single cell is charged as per 4.1.1, then discharged at Il (A) for 90
min, observed for L h (=154
R 4.0 kA, LS SR AN T 13 1 (A
TR 7 e T R R S 0 A6 2 I IR 1.1 48R 115%S0C 2,
62 B % W Tl T | BikFd, KBEWE 1. (=15Ah)
Overchiigs F No explode | Ti.c single cell is charged as per 4.1.1, charge at constant current of no
or fire less than 1/3 11 (A) uuti! the voltage reaches 1.1 times of the cut off
voltage specified in the enterprise technical conditions o charging
capacity reaches 115%S0C, observe for 1h  (1,=15A)
LR R 4,00 FTEA A o, 4 it M TE L 2 42 A SR 10min,
463 Sh 883G B | FEK. TH | SMBLEE BB AT SmO, 8 EWE b,
External  Short | #£ No explode | The single cell is charged as per 4.1.1, the positive and negative
circuiting or fire terminal of the single cell are externally short-circuited for 10 min, the
il external resistance should be less than 5 m&Q, observe for lh
LR 400 TPk Ao, BRI SCimin REE R =
R E 130°C42°C, 3 (245 IR 30min EiEEm, K
464 1 # Ak, T | EWE 1h,
Fieaig st M No explode | The single cell is charged as per 4.1.1, the hot box temperature is
or fire raised from room temperature to 130¢2°C at a rate of 5 °C /min. The

heating is stopped after maintaining at this temperature for 30 min,
observe for 1h
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Title: Product Specification for IFR32135-15Ah Lithium ion rechargeable cell 3 24751
bR A 4.0 Fikfod, MAREED, REBEEREFE
BT EY, EHE Sk, AKEWE 1h,
The single cell is charged as per 4.1.1, the cell is placed in the
temperature box, the temperature is adjusted according to the
following table, cycle 5 times and observe for 1 h.
2o
i i A
o 45 i ] 3 i Time | Accumulative 34 Teop
Temp . b change rate
t
' ' i 'C/min
nin
25 0 0 ]
-4 &0 &0 13712
4.6.5 R & W | PRk, TR -40 90 150 0
Temperature 1 No explode 25 60 210 13/12
cycle test or fire 85 a0 300 23
85 110 410 0
25 70 480 6/7
100
&
&l
&0
S
= 9
.20
-40
]
1] i El ] 200 500
B (6] fmin
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Title: Product Specification for IFR32135-15Ah Lithium ion rechargeable cell # 24

il 4% 4.1.1 77 iE e HL The single cell is charged as per 4.1.1:

12 F Pl M #4738 5% Test according to the following conditions::

a) FFEGF: AT il R O e b S i R R
i B L it %% 5 52 3 55 K 1 5 W HH A Crush direction: apply
pressure perpendicular to the cell plate, or it is in the same
direction as the cell 1s most likely to be squeezed in the vehicle
layout ;;

b) HEMRHN: FEH 75mm BLEEE, LEEEHEEQL)
T IR ik R A R F Crushing plate:a semi-cylindrical

166 # B PiEk. T body with a radius of 75 mm, the length (L) of the
Ciuakiii £ No explode semi-cy]iw:lrical body is larger than the size of the cel;
or fire c) HrHEMEME: AT 2mm/sCrush speed: No greater than 2mm/s;

dy FHERE: fEES oV BB RER 15%EFE AR 100
kN B 1000 £ 638 0 % 8 /5 % 1L 3 [E Crushing limit: Stop
crushing when voltage drops to 0V or deformation reaches 15% or
the force reachesl00 kN or 1,000 times the weight of the test
subjecCrushing limit: Stop crushing when voltage drops to 0V or
deformation reaches 15% or the force reachesl00 kN or 1,000
times the weight of the test subjec;

e) [R¥F 10min  Stand for 10 miny

f) WREEME th  Observe for 1 h.

5. FIiE B 510 Notes

BETAREMMERAES. BIEFSTRSEMRBIRHR, BAAERSLE, FOlJEEEFER.

Wamning for using the Lithium ion rechargeable cell, mishandling of the cell may cause heat, fire and
deterioration in performance. Be sure to read the following terms carefully.

i B H 10 Precautions

R P AL T it i g B, i FE AT 228 B P F At When using a device equipped with a battery, refer to

the user manual before use.

LS BT 4T £ IF 8850 40 41288 -7 39 /7 1 Check the orientation of the cathode and anode terminals before

packaging .

M EE S S i MR IE, R ABER 0 1T FR The terminal or wire is connected to the cell module,

pay attention to the insulation to prevent short circuit .

FMA AR, REEFRT RS TRLE (35°C30%~50%S0C,3 4~ H 34T — ¥ 72 i #)Store the cell
in a cool dry place (=35°C, 30%-~50%S0C, charge and discharge once every 3 months) when not in use

fora long time -

ASE N v b Al T PH Y B A B34 Do not place the cell in direct sunlight or heat source to prevent

high temperature of the cel.
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LRI A R i A A RS ( ik, FE. W{FS )Do not wear metal accessories (such as

rings, walches, accessories, etc.) when handling cell units, -

T 4 55 H I P A A ) i PR R R 22 SR BT Do not place the cell outside the operating

temperature range specified in this document.

2% 1| #10 Prohibited Items
590 &8 5k 7% #6 15 % %€ @1 Do not charge more than the maximum charge rate.
1 2045 1 5% 203 H1 il Do not disassemble or modify the Cell.
13 27 ¥ 35 e 4 7 B it Do not throw or hit the battery .
MM T, ( WinEr T, JF, B, B4 ) Do not pierce the battery with a sharp object. (eg

nails, knives, pens, clectric drills)

W 5 HE S d il e E &2 57 /R A Do not mix with other cell or module units-

{ F i o i 4y ol 3 it Do not over-squeeze the battery during use-

WG E . |HmiLTE PACK H [alad {4 Do not use both new and old cell in PACK.

s i E T AT 60°C &5 Ak Do not place the cell at a temperature higher than 60 °C.

o S5 T A (R A Bk G TR 25 25 b Do not put the cell in a microwave or high pressure container.

WA SEHEEEE, iR T. ( FlingM, @i )Do not connect the positive and negative

terminals with conductive materials. (eg metal, wire)
4 i 708 8 3 38 A K ER#E A D Do not allow to wet or immerse the cell in water or sea water.

TR 4 LA sl 7 1 B i 2 AR Y T FU0E FH Bk Do not use the cell in any way other than the

manufacturer's written agreement .
- 3 RS R TR (A1 4845 5 [ Do not connect the cells in series to prevent the insulation of “Can”.

M E R A R A, 6 S RAE B W O [ 5 E R0 4T ) [ EEE The placement of the cell in
the vehicle must ensure that the height of cell is perpendicular to the direction of the vehicle.
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B ) Cell Dimension

iE: EPRTRACHEXR (mm)

Remark: The dimensions are shown in millimeters (mm )
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M3 Appendix
ALl R 4 AR RS Step charge matrix table
5C=<T
B -20°C<T | -15C=T | -10C=T T 0C=T - 15C<T | 200C<T | 30°C=T | 45C=T
Temperature | <-15C | <-10T | <-5T | P <0 | <30 | <451 | <ssC
| 1572
Fo L e
Charge current 003 .05 0.1 k15 0.2 0,33 (L6& .68 (.68 0.33
(C)
s s
Y Pl 3377 | 3377 | 3308 | 342 | 342 | 35 | 345 1.5 342 | 345
voliage (V)
Foy iR
Chirge current 0.02 0.03 0.05 0.1 0.5 0.2 .5 0.5 0.5 ]
)
BEEE ML Swp
3,465 3.436 3,405 31,458 3465 355 346 35 3.45 !
valiage (V)
FEe L
Charge curren! 0,015 0.025 003 0.07 i1 ! / ! 0.3 !
(C
BrgElE s
: Pl oasa | sam | 3425 | 3481 | zasi | / / 35 /
voltage (V)
b UL LK
Charge cument / (.02 0.02 0.05 0.05 ! 0.2 0.3 0.2 0.2
9]
WikEHE s
v i 362 355 3.483 35 ! 362 352 3.55 3.5
voltage (V)
F LR
Charge current 0.01 0.01 0.01 0.01 0.1 .05 0.1 0.2 0.1 0.1
()
i3 Full
3.65 365 365 3.65 165 365 365 268 165 3.65
recharge
A2 ik SE S (i Single cell failure threshold
A2 Bk EE L Single cell failure threshold
# {H Numerical
AT 5 Cell model: s #2%% Description 24 Reference
alue
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o e o el R R SR 4
W et ) R A A R AEE
T A 70V i i e IRl When the

Single cell over voltage
critical alarm threshold V

38

overvoltage exceeds the alarm
threshold during charging, it will
affect the cycle life of the cell.
User charging is not allowed to
exceed this voltage value

o H B 8 Forced
outage

B K T Ll Maximum
working voltage V

3.65

E® TEM&XHRIE

Maximum of normal operation

BLfR ™ R4S E
Single cell under voltage
critical alarm threshold V

[-30C0T) 1.8
[0C-10T } 2.0
[10C-55TC] 2.0

TEU L B O e i 4 L R
o) e it A 1 26 S iy, FP R AR
o i i it 4k # K {§ When the
under-voltage exceeds the alarm
threshold during discharge, it will
affect the cycle life of the cell.
The user discharge must not
exceed this voliage value

& T fE it Minimum
working voltage WV

[-30°C-0C) 2.0
[0C-10T ) 2.3
[10T-55C] 2.5

E® T ESR DN HE

Minimum for normal operation

oLl i R — A A

FOHIRAHIE 55T, ¥LFEd
MaREEEssC, BoFE

critical alarm threshold T

Cell high temperature | 55
general alarm threshold T With higher temperature, cell
power will be limited
MR IR, e
o e it 52 SRR AP AL
ri St 1 i R R 0 A B HE i ok iR B I the cell
Cell high temperature | 60 temperature exceeds this alarm
critical alarm thresholdC threshold, it will affect the cell
safety performance. The user
should ot exceed this
temperature when using it
iR R TR I, 5 £
Roma i ith 2 e e AR, B PRI
ALl 7 o P R A 7 R L ﬂt ik BE If the cell
Cell  low temperature | -30 temperature 15 lower than this

alarm threshold, it will affect the
safety performance of the cell.
The user should not use it below
this temperature
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5.0% 3.306 3.318 3.306 [ 3315 3.321 3.327 3.332 3.332
10.0% 3.293 3.303 3.304 3314 3.320 3.326 3.331 3.332
15.0% 3.291 3.302 3.304 3313 3.320 3.326 3.330 3.331
20.0% 3.290 3.301 1.304 3.313 3.319 3.325 3.330 3.331
25.0% 3.288 3.299 3.303 3312 3319 3.325 3.330 3.331
30.0% 3.287 3.297 3.302 3312 3318 3.325 3.330 3.330
35.0% 3.285 3.204 3.299 3.309 3315 3.322 3.325 3.325

40.0% 3.282 3.201 3.294 3.303 3.305 3311 3315 3301 |
45.0% 3.280 3.287 3.287 3.200 3.292 3.294 3.209 3.209
50.0% 3.277 3.284 3.280 3.280 3.282 3.288 3.295 3.298
55.0% 3.274 3.281 3.273 3.275 3.279 3.288 3.295 3.297

[ 60.0% 327 3.277 3.268 3.273 3.278 3.288 3.294 3.297
65.0% 3.269 3.274 1.266 3.272 3.277 3.287 3.29] 3.293
70.0% 3.267 3272 3.264 3.272 3.277 3.283 3.285 3.273

75.0% 3.265 3.269 3.265 3.273 3.275 3.273 3.270 3.258
80.0% 3.264 3.266 3.264 3.271 3.269 3.255 3.251 3.241
85.0% 3.262 3.263 3.262 3.265 3.253 3.228 3.225 3.214
90.0% 3.259 3.260 3.261 3.254 3.230 3.201 3.203 3.206
95.0% 3.254 3.256 3,260 3.241 3.208 3.181 3.162 3.130
100.0% 3.247 3.247 3.259 3.225 | 3.200 2.901 2.579 2.568
A5 AEHERE& A6 SOC B H DCR  Discharge DCR at Different Temperature and SOC

3C 30s fil & Discharge DCR/mQ

T/SOC -30°C -20C -10C 0°C 10C 25°C 45C 55C
% # /! ! ! /! 16.2 10.2 9.0
10% / / / / 29.] 12.0 7.0 6.1
20% ! ! ! 219 17.1 9.4 59 54
30% / 58.9 i1 19.5 13.6 8.5 5.7 5.1
40% / 53.3 26.6 17.1 12.0 7.8 5.3 4.9

| 50% 98.0 48.1 238 15.8 1.1 7.3 5.0 45
60% 91.7 44.3 22.1 15.0 10.5 7.2 4.7 4.2
70% 86.1 41.7 21.1 14.6 10.4 7.1 4.9 44
80% 82.0 40.0 20.5 14.3 10.1 6.8 4.6 4.2
90% 8.4 8.6 19.9 14.0 9.8 6.5 4.3 3.8
95% 76.8 38.1 19.7 13.8 9.6 6.3 4.1 3.7

PR 305, 30°CLSC MR EHR, -20°C2C Pt HE
Note: / indicates that 30s, -30 °C 1.5C test data, -20 ° C2C test data are not supported.

2.25C 155 7 Charge DCR/mQ

A6 A REE&AE SOC FEHHIE  Regeneration DCR at Different Temperature and SOC
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A.2.2 4 Pack il 38 {0 B3 {5 B Cell information for PACK design
Hi it T4 5 Cell Model: 75 Symbol i value g\ #24 Reference
Comments
B A EA Fmax TBD 250kef, 5%SOC
Maximum allowable
pressure
Tﬂ: MNEKRKE AN Fmin TBD Okgf, 5%SOC
Minimum required
-_piE'SSI.EI"E-'

A3 PE S &I FA9{EIE # @ Cycle life at certain condition
A3.1 BB 55 % & Room temperature cycle life
f3:t % 1 Test conditions
#5H1 Charge: Wr##4Eik 75 Step constant current charge.68C-3.5V,0.5C-3.5V,0.3C-3.52V,0.2C-3.65V
o Discharge: 1C M EFILME 2.0V 1C discharge to cutoff voltage 2.0V
E ¥ Temp: 25T
# E 0 [A] Stand time: ¢ BU/ELHE 5 H E 30min 30 min after charge/discharge;

! Cycle life @ 25°C
105% ———
%10{3% T 24
2 e
'E 95“!'. = e
[} i
£ T,
2 opeg —no e e
> —
S 85% <5
g. i
3 |
O 80% — ' : ' :
0 400 800 1200 1600 2000
Cycle NO.

A.450C-0CV % tble

T 30c |-20c | -10C 0'C 10c 25°C 45T 55T

Gl E| = E | & IR : E|ldw K| B K|® &
Voltage/V | Voltage/V | Voltage/V | Voltage/V | Voltage/V' | Voltage/V | Voltage/V VoltageV
0.0% 3301|3421 3.342 3343|333 |3.335  [3339  [3336

DoD
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IFR32135-15Ah {2 8 FH it~ @mAEH

E21 @\

* 24M

T/80C 10 25°C 45C 55T
5% 15.8 8.4 7.0 6.3
10% 19.1 T.1 5.0 4.5
200 10.3 7.0 4.7 4.3
30% 10.2 6.9 4.6 4.1
40% 10.1 6.7 4.5 4.0
50% 10.0 6.6 4.3 3.9
60% 9.8 6.5 4.2 37
T0%% 9.8 6.5 4.4 4.0
0% 0.7 6.4 4.3 39
90% 9.5 6.1 4.0 3.5
95% 9.3 59 3.9 34

A7 AR & A SOC Bkpp i@ Th®  Peak power pulse discharge at different temperatures and SOC

30s Hi i i L 068 {8 TH 3 Peak power pulse discharge/W

T/SOC 30T -20C -10TC 0C 10T 25°C 45°C 55°C

5% / / / / / 97.00 154.05 | 176.98
10% / / / / 57.54 139.53 | 239.2 271.32
20% / / / 73.52 102.76 | 18694 | 297.83 | 330.74
30% / 30.77 58.28 92.94 133.26 | 21322 | 31796 | 35292
40% / 34.14 68.41 106.42 151.65 | 23330 | 34335 | 377.66
50% 18.59 37.87 76.54 115.29 164.11 249.53 | 36432 | 40091
60% 2037 42.16 84.51 124.51 177.87 | 259.39 | 39736 | 442.59
70% 2197 4536 8965 129.56 181.88 | 266.41 386.02 | 430.70
80% 23.09 47.33 92.36 132.40 18746 | 27844 | 411.60 | 458.79
90% 24.17 49.10 95.24 135.37 193.39 | 291.57 | 440.74 | 495.57
95% 2470 | 49.79 9630 | 13747 197.61 | 30112 | 46269 | 524.04

¥ /B 308, -30T1.5C AR, -200C2C #IKEHR
Note: / indicates that 30s, -30 °C 1.5C test data, -20 ® C2C test data are not supported.

A8 TEEF&AE SOC Mk Eli#Hi§ I % Peak power pulse feedback at different temperatures and SOC
155 fikih [B] (5% 4 1H % Peak power pulse feedback/W

T/830C

10

25C

45°C

55C
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gom

F 247

5% 63.21 148.99 178.79 191.44
10% 5%.16 159.14 235.98 249.14
20% 90.86 146.94 218.85 239.07
30% 94.04 139.02 208.53 228.31
40% 94.05 141.77 211.08 230.04
0% 94.75 143.56 220.35 240.85
60% 90.66 136.68 211.53 23431
T70% 8748 131.89 194.84 212.75
B0% 88.13 133.58 198.81 219.35
90% 89.73 139.75 213.12 238.81
95% 91.41 144.08 217.97 245.90

A9 T Eig & AR SOC MK Bkb A T E /2 % Maximum allowable
different temperature and SOC

pulse discharge power/rate at

30s &2 0 Bk o 5% 42 Th % Maximum allowable pulse discharge power/W
T/80C -30°C -20°C -1070C 0C 10T a5¢C 45T 55T
5% 39 4.1 4.2 87 13.1 348 653 435
10%% 39 4.1 12.6 21.8 26.1 G353 87.0 43.5
20% 39 8.1 16.8 34.8 479 §7.0 &87.0 43.5
30%% 39 12.2 294 47.9 65.3 108.8 87.0 43.5
40% 39 16.2 336 522 65.3 108.8 87.0 435
50% 7.8 16.2 37.8 56.6 65.3 108.8 87.0 435
60% 7.8 20.3 42.0 635.3 87.0 130.5 7.0 43.5
T04% 11.7 20.3 46.2 65.3 87.0 130.5 87.0 435
| 80% 11.7 24.3 4622 653 | 87.0 1305|870 | 435
9 11.7 24.3 50.4 653 87.0 130.5 §7.0 43.5
95% 11.7 24.3 50.4 65.3 87.0 130.5 81.0 43.5
100% 11.7 24.3 50.4 63.3 870 130.5 87.0 43.5
30s # Bk AP L4 % Maximum pulse discharge rate/C Ly
?SOC -30°C -20°C -10°C oC 10°7C 25'C 45°C 55°C
5% 10 0.10 0.10 0.20 0.30 0.80 1.50 1.00
10%s 0.10 0.10 0.30 .50 0.60 1.50 2.00 1.00
20% 0.10 0.20 0.40 0.80 1.10 2.00 2.00 1.00
30% 0.10 0.30 0.70 1.10 1.50 2.50 2.00 1.00
4004 0.10 0.40 0.80 1.20 1.50 2.50 2.00 1.00
50% 0.20 040 0.990 1.30 1.50 2.50 2.00 1.00
6% 0.20 0.50 1.00 1.50 2.00 3.00 2.00 1.00
T0% 0.30 0.50 1.10 1.50 2.00 3.00 2.00 1.00
B0% 0.30 0.60 1.10 1.50 2.00 3.00 2.00 1.00
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90% 0.30 0.60 1.20 1.50 2.00 3.00 2.00 1.00
a95% 0.30 0.60 1.20 1.50 2.00 3.00 2.00 1.00
100% 0.30 0.60 1.20 1.50 2.00 3.00 2.00 1.00

A0 AR & A 6] SOC 8 K 9 i I el [B] 18 2 42/ 4 S8

different temperature and SOC
15s 8 A fif i [0 i 2 %% Maximum pulse feedback power /W

Maximum allowable pulse feedback power/rate at

T/S0C -10°C 5C 0 loc  [25c  |esC | 35T
<5% 10.4 15.5 259 414  |621 | 621 31.1
<10% | 104 15.5 259 |414 621 | 621 311
<20% 10.4 15.5 259 |414  [621  |621 311
<30% 10.4 15.5 259 |414 621|621 311
<40% | 104 15.5 259 414|621 | 621 3Ll
<50% | 104 15.5 259 414|518 518|311
<60% | 5.2 104 155 |31 518|518 |259
<70% |52 104 155|311 414 |414 | 259
<80% |52 10.4 155 259 [414  |414 25.9
<90% |52 78 104 [155 |259 |259 25.9
<95% |26 36 52 104 155 | 155 15.5
<100% | 0.5 1.6 2.6 2.6 5.2 5.2 5.2
155 18 ik o @] 4 4% 3 Maximum pulse feedback rate/C

T/SOC -10°C 5C 0T 10C  |25C |45T | s5C
<5% 0.20 0.30 050 |08 [120 [120 |060
<10% | 020 0.30 050 | 080 120 [120 | 060
<20% | 0.20 0.30 050 |08 [120 [120 | 0.60
<30% | 0.20 0.30 050 |08 [120 120 [ 060
<40% | 0.20 0.30 050 |080 120 120 |00
<50% | 0.20 0.30 050 |080 [100 [100 |060
<60% | 0.10 0.20 030 | 0.60 1.00 |100 | 050
<70% | 0.10 0.20 030 (060 |080 080 [050
<80% | 0.10 0.20 030 |050 |080 [080 | 050
<90% | 0.10 0.15 020 |030 050 |0s50 | 050
<95% | 0.05 0.07 000 |020 [030 |030 [o030
<100% | 0.01 0.03 005 005 |o010 010  [010

SvE Bl [EL I I A 0 0 Rl ST T 22 BT R T T RS DA B R RE AR R A . R P [ R 1
A ool i L K A M B0 4R 1 S BUE R & T 1.
Remark : The high/low of the pulse feedback current must strictly comply with all charging states and cell

temperature listed in the table below. Violation of pulse feedback conditions may resuit in permanent damage to the

cell and decrease of service life.
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IFR32135-15Ah £ BT e jth 7= 5 SR 45 7 Bl

Environmental declaration of IFR32135-15Ah Lithium battery product

RIERI I (EU)2015/863 $654: 2006-66-EC LIRS ER, MTFHEAR 4. &, F.
Attt 2 BUKARPBB). £ HKEHPBDE) X ANHK — FRIMEPAES) L 10 TR a5 A\ 5t
I

In accordance with EU directive 2015/863, battery instruction requirements in 2006-66-EC,
as shown in the following table, a total of 10 substances are included in the RSL, for example
Cadmium. Lead » Mercury. Hexavalent chromium. Polybrominated biphenyls (PBB). Polybrominated
diphenyl ethers (PBDE) and phthalate (PAEs).

ATl TR EF 4R i % Table A.11 List of 10 restricted substances

. MR The highest S
RoHS 5 YA restricted substance bkt CPPMD 8 Description
4 Cadmium(Cd) 20 Eqﬂﬁ"ﬁﬁ'ﬂ: TE,%E}R
Directive Reguirement
& Lead(Pb) it A{JIIUL‘:-t?E-EC f‘é‘%@k
Directive Requirement
T Mereury (Hg) . 211.0556&: %‘éégﬂz
Directive Requirement
73 fir##% Hexavalent chromium (Cr®*) 1000 RDH_S ]_‘E} i e
limited substance
% R HE A Polybrominated o RoHS 1.0 245 IR Fi 4 &
biphenyls (PBB) limited substance
% — %[k Polybrominated diphenyl i RoHS 1.0 27 [8 Fi ¥R
ethers (PBDE) limited substance
WE PR (-2 BT ) RoHS 2.0 #7# FR Fl 4 5
Diphthalate (2-ethylhexyl) ester 1000 Added restricted substances
{ DEHP- Di(2-ethylhexyl)Phthalate) in RoHS 2.0
A FERTRRE RoHS 2.0 %48 IR B ¥
Benzyl butyl phthalate 1000 Added restricted substances
{ BBP- Benzyl Butyl Phihalate ) in RoHS 2.0
ME T RoHS 2.0 F 3% IR 7] ¥R
Dibutyl phthalate 1000 Added restricted substances
( DBP-Di-n-butyl Phtalate ) in RoHS 2.0
SE_HB R TR RoHS 2.0 46 /8 H i
Diisobutyl phthalate 1000 Added restricted substances
(DIBP-Diiso butyl Phthalate ) 1 in RoHS 2.0

M H LRI Hi T Execute immediately from release date.




