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1.

Preface (FTE)

This Product Specification describes the technique requirements, test procedure and precaution notes of

prismatic type Lithium-ion Rechargeable cell to be supplied to customer by Shandong Tianhan New Energy

Technology Co. ,LTD.

i,

2.

AARHERE T H Ll AR ORI BEVRURH RO IR ) A2 7 B B RS BORZK, AT JE s

Description ($HH)

2.1 Product FZfh: Lithium—ion Rechargeable cell R T ] 75k HLE
2.2 Model (Type) HLUEGRIS: IFR18650P-1200mAh

2. 3 WTRG A 2

IFR 18 650 P —1100mAh 3.2V THLB 18 I 15 000001
© 26 ® ® ® @, 6 O © O

(MThe letter "IFR” defines Cylindrical Li—ion rechargeable cell
IFR AR [0 A 9t R kA P Tt

@Indicates the diameter of the celd
AERH L ESL 18=18mm

(®Indicates the overall height of the cell
AREEHES R 650=65mm

@The letter "P” Power battery
“PUARR T A

B Indicates the capacity of the cell

AR U 5 1200mAh

®1Indicates the voltage of the cell
REFHLHIE 3.2V

®The letter”THLB”difines ShandongTianhanNewEnergyTechnologyCo. , LTD
"THLB" ARt 2R K e YR B AT BR A 7]
(MYear of production

ORI 18=2018 4F

@®Month of production
ForAE A 1=9 Ay

©Date of production

Fond e HI 156=15 H

(ORepresents the production sequence code

o RS
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3.Cell Size(H:t3 R ~))
_‘L‘_A_E_‘
H=65. 2mm+0. 2 : i
®=18. 3mm+0. 2
o
Y |
o
Figure A (] A)
4. Construction (EFHZEH)
A cell is made of cathode, anode, separator, steel can and header etc..
O IEM . Mk, FRAE. X500 55 EEE 2 .
5. Specification - (A3#E)
Item Specification Remarks
5 | miH i3 BVE
Nomi
. R 1100 mAh 0.5C discharge
= Capacity FRPRZE 1
’ K Minimum
_ - 1050 mAh
/N
AC-IR
5.2 o max 15 mQ AC 1kHZ
AN BE
53 Nominal Voltage 32 AV4
’ FRAR
Cell Weight
sq | CellWeis 4 g
O
End-of-charge Voltage
5.5 & & 3.651+0.05 v
7o HL BRI
56 End-of-charge Current 60 mA 0.05C
) 76 HALE R
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57 End-of-discharge Voltage <10C 2.5+0.05 A%
) TR A L
=10C 2.0%+0.05 \4
6 h 0.2C
5.8 Charging Time
' ¢ FRLI ] 3 h 0.5C
Standard 600 mA 0.5C
FrifE 78 L 77 2
5.9 Charge Method Mo ch
. . aximum Charge
LT
Current 2200 mA 2C
$5e K 78 L LA
Standard Discharge Metho
5.10 randare Lisehare 11000 mA 10€
ARG i
Max Continuous
5.11 Discharge current 22000 R 20€
I R B L LR
5.12 Cycle Life 1CA0C 1000cycle 25+2°C
' N e (80%)
0~15 °C <0.2C
Charging Temp
. 15~25 °C <0.5C
78 iR S
Operating Temperatur Range 25~45 °C =1C
543 PR F IR
. Discharging Temp -20~60 °oC <1 month
T R ST <1 MH
20~45 oC <3 months
Storage Temp. <3 AA
A IR
0~25 °C <1 year
<1 4F
Shelf Life
5.14 ! year
(ENs:t
Appearance Without break, scratch, distortion, contamination,
5.15 AU leakage and so on
T RR. BT, V5. ARG %
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6.

Test Conditions
6.1 Standard Test Conditions FR#EM R K

R

temperature 25°C+2°C and humidity 65%+20% RH.

then charged at a constant voltage of 3.65V until its current is less than 0.05C.

— b UE TR HIBDIE IR R IR A 25°C£2°C WU, ZebATEEHT 0.5C FHE 3.65V, FLL3.65V 1
1HIE 7R EH /N T 0.05C,

Unless otherwise specified, all tests stated in this Product Specification should be conducted at

HTCREIER, BEURS P RSB IR 25°c+2°C, BSE: 65%+20% RH.
6.2 Standard Charge Method FRE7S HL 5 =

The "Standard Charge" means charging the cell at a constant current of 0.5C until the voltage is 3.65V,

7. Electrical Characteristics (FEL{ERE)
Test Item Test Method Criteria
M H W 772 5% N
The cell is measured with Discharge Conditio
the various discharge T 2% A
Disch Rat currents in right table to the | Current L c LoC & 20c
ischarge Rate 5 5
) g cut-off voltage after the G
7.1 | Capabilities tandard ch
o standard charge
RO PERE e . Relative
) Qs $|o - 100% | 95% | 90% | 85% | 8o0%
N _ apacity
ks, BGERAR (L
. . NE-
P VAU L 2 A Pl B
Discharge
The cell is measured with -20°C | -10°C | 0°C 25°C | 55°C
Temperature . temperaturd
discharge constant current O
(ML /3.
e W 0.2C to the cut-off voltage Rest i
i est time
Discharg® with follow discharge ‘ ‘ 20H 10H 10H 2H 5H
Capacity . e LI 1]
temperature and rest time
7.2 | RREIEEK S . Cut-off
e after the standard charging. " sov | 2sv lasv |asv | a2sv
J . N o voltage . . . . .
e WEERE 62 bR |
Ji AT H, A AR et
. N elative
AT AL 02C C i 40% 50% 70% 100% | 95%
. apaci % % % % %
N CE Iy pactty
DRSS T
Normal Capacity after storage for
R i Regai
S5 | Temperature | 28 at 25°C+2°C after the 1 e;i‘;:o“ ;gga;::
’ Charge standard charged measured AR HEE

Retention and

with discharge current 0.5C
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Regain
W LA R PR A
YR

to cut-off voltage.
HSHALE 6.2 FREH |

FR A, 25°Ce2°C gty | Relative 295% >98%
28 5 0.5C LI E A ;fapj?:tyﬁ
RIS R A | o
=B

7.4

High
Temperature
Charge
Retention and
Regain

e i A R PR A
5K fE

Capacity after storage for 7d Retention Regain
at 60+2°C after the standard TRERE WE %

charged measured with

discharge current 0.5C to

cut-off voltage. Relative , ,
BASEHE 62 BN | Capacity 290% =5
FRFEHL, 60£2°C fi5fE 7d XA
J5 0.5C HmBHE RIS

JENRZE B R .

7.5

Storage 17

Capacity after storage for
90dat 25+2°C after the
standard charged and then
discharge for 2hat 0.5C,
measured with charge and
discharge current 0.5C to Capacity recovery 295% nominal capacity
cut-off voltage. B Z295% R R 25 &

HLASHE 6.2 drETiE
Ji A FEHUE L 0.5C AL
JBCHS 2h, 7E 25+2°C Ffig
7 90d JriLh 05C HLILTE
R AL T

7.6

Cycle Life
B35 i

Each cycle is an interval
between 1C charge t03.65V
with 0.05C cut-off and 10C
discharge with 2.0V cut-off
at 25+2°C. Capacity after
1500cycles

AL 1C Bt A
3.65V, 0.05C Hij#L,
LA 10C i 2.0V,
FE25+£2°C RIELEIEAT 7RI
HIfEH 1500 .

Capacity retention=80% nominal capacity
RRIAFFR280% R PR 2 i

8.

Mechanical Chara

cteristic (HLARIERE)

Test Item
W0 H

Test Method Criteria
MR T7 % For B b A

8.1

Drop Test
TRLSINEN

The cell drop onto the cement court from 1.5 m height at No leakage, no fire, no
positive and negative directions, respectively! time. And explosion HELEAEEE . A
drop 2 times at a random direction of the cylindrical Tk ARIE
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surface.
OO 1.5m &AL E B BB VE 2K R b, M IE\
PN T T 1 Ik, MITEIBEHLIERTE 2 IR,

8.2

Vibration Test
PR3

The cell tested at 1.6mm max. excursion/lhertz/minute
between 10hertz to 55hertz to 10hertz/90 to 100min or
mutually perpendicular directions.

TEASIRNE 1.6mm, FHRAZLE 1Hz/min, AR EH
10Hz~55Hz, fFi2#%3l 90~ 100min X HLith 73 5l B AR
B =ANT7 W AR

No leakage, no fire, no
explosion HLESAiFEE . A
R AN

9. Safety Test (ZEWiR)

All below tests are carried out on the equipments with forced ventilation and explosion-proof device.

Before test, all cells should be charged in accordance with 6.2, and stored 24h prior for testing.

pifEE e, JHHE 24h J5, FETRUR K.

R AR A SR R A A K B (1% BN AT, AR T B G AR Z 6.2 E 6.2

Test Item Test Method Criteria
MAITH | 5% 2 56 e £
A ®15.8 mm bar is to be placed on the center othe cell and
a 9.1kg weight is to be dropped from a height of 610 mm .
gy | mprctiest onito the cell, the distortion is allowed. Mo fire, no explosion
o 5. @bs.5mm [WHIREE Tril iy, Hi o gy | T M
610mm =/ H H1E T by, SRk ERIE.
The cell is to be crushed between two flat surfaces with 13
Crush Test +0.78kN pressure, and hold for 1min. No fire, no explosion
9.2 | HFEIMNK HUS B TR APEP, K% 13£0.78kN, fREF | UK. AEE
&7 1min.
Heat the standard charged cell at heating rate of 5°C+2°C
Heating Test per minute up to 130°C+2°C and remain for 30 min. No fire, no explosion
9.3 | #ppi W RS AE R ARG A TR AR T, IR B2 BL 5°C+2°C /min 1) | BN K BRI
HRHERT S 130°Cx2°C FEREF 30min.
Charge the standard charged cell with 1C current and 10V,
Overcharge Test | until that last 7h at the voltage of 12Vor the voltage not i
9.4 (1¢/12V) i | increased. No fire, no explosion
e \ MR, AR
e XPHGGEL 1C B, B BEEAMET 12V, #F
Z:7e e 7h B AR K.
o Short-circuit the standard charged cell by connecting i
Short-circuit . ) . . No fire, no explosion
9.5 positive and negative terminal by less than 80+20mQ wire

Test %5 M55

until the cell surface temperature has returned to be 20%

HUGANER K AR
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less then peak temperature.
FH I IE ik (2R S AP 80+20mQ) 2 Bt
JE B ZRIEAE 20%LLF .

10. Shipment CZ%j)

The capacity of delivery cell is approximately at 30%~40% of charging. It is not specified more than
30%~40% capacity remain at customer, because of self-discharge. During transportation, keep the cell from

acutely vibration, impacting, solarization, drenching.

BT AET 30~40%FE HUIRZS, BT HSAAE BFE, 181 3% 5 i (1 TG 12 58 4 (R IF
30%~40% B & o IE i FE N B 1R B ZUHR S . il . H R AR

11. Warranty (RERIE)

The warranty period of cell is made according to business contract. However, even though the problem
occurs within this period, Tianhan won’t replace anew cell for free as long as the problem is not due to the

failure of Tianhan manufacturing process or is due to customer’s abuse or misuse.

H Btz Hike, s R FUPRAKR & [F T € « ERE, AEBLIIRR Y, S R AR R e =] 10 i) 7 S5 PR T
IR UR P 3 B REUES R A, ORI AN U G B R

> Tianhan will'not be responsible for trouble occurred by handling outside of the precautions in
instructions.

TR TR f 2 AN W AR P 2R 1D 1) REAS AR AT DA

> Tianhan will not be responsible for trouble occurred by matching electric circuit, cell pack and
charger.

R AT . IR, 78 F AR I 3 I = 26 B ol AN AR BT AT 5T AT

> Tianhan will be exempt from warrantee any defect cells during assembling after acceptance.

H B 5 %% A LSRRI A 7 AR B AN R REDES ANPE R A B 5 PR AIE G [ 22 31
12.Precautions and Safety Instructions (Z£ 57D

Lithium-Ion rechargeable batteries subject to abusive conditions can cause damage to the cell and/or

personal injury. Please read and observe the standard cell precautions below before using utilization.

T FH RS - 78 v O AT RE 2 J R AR B BN B (5 5 o ARG A B 1 e W RS LT, 1S 12
58 5% BA

BNibER= R

Note 1. The customer is required to contact Tianhan in advance, if and when the customer needs other

10
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applications or operating conditions than those described in this document.

than

12.1

TR LR 7 7 R AR IZ O A 26 R IR N, 5 e B R A m A G HL

Note 2. Tianhan will take no responsibility for any accident when the cell is used under other conditions

those described in this Document.

TR 2AEZ AU R 2% AR AME T B T P AR S, RIS F) AN ARIBAR AT 5T 4E

Standard cell Precaution E:t: [ YutE i
a. Do not expose the cell to extreme heat or flame.
AL FL I R AE R AN B K RS
b. Do not short circuit, over-charge or over-discharge the cell.
ANERG RS, 7R B0 TR
c. Do not subject the cell to strong mechanical shocks.
ANEAS R R 32 1 LR b
d. Do not immerse the cell in‘water or sea water, or get it wet.
ANEERE R N K EOK T, B LR
e. Do not reverse the polarity of the cell for any reason.
AN HGS] S IR 5
f. Do not disassemble or modify the cell.
ANELIR ) B B L
g. Do not handle or store with metallic like necklaces, coins or hairpins, etc.
AN, B 113 B0 A2 R A5 < o W il TS E&L A —
h. Do not use the cell with conspicuous damage or deformation.
ANEAE RS 32 BB R 10 40 B T
i. Do not connect cell to the plug socket or car-cigarette-plug.
AN RS 5 97 PR A
j- Do not make the direct soldering onto a cell.
AN ER R,
k. Do not touch a leaked cell directly.
AN T A ik S £ RS
. Do not use for other equipment.

AT G T e .

11
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m. Do not use Lithium-ion cell in mixture.

AL RS A .

n. Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
AN R o ST AE B D' B 1T

0. Keep cell away from children.

K HU T B AR ) LE T

p- Do not drive a nail into the cell, strike it by hammer or tread it.
ANEERFI L T BB RS
g. Do not give cell impact or fling it.
AN T BB LA
12.2  Cell Operation Instruction F 5 FH 15 B

12.2.1. Charging 7¢H,
a. Charge the cell in a temperature range of 0°C to 45°C.
GTEHREZ L EN 0°C~45°C.
b. Charge the cell at a constant current of 0.5C until3.65V is attained. Charge rates greater than 2C are

not recommended (C: Rated Capacity of cell).
PLO.5C HIHIRE R R A 3.65Vs I 2C MHIREAZMEH (C: AR .
c. Maintain charge voltage at 3.65V for 1 hour (recommended for maximum capacity).
REFIETE 3.65V 7ML 1 AR CRRRAERD
* Cell must be charged with constant current-constant voltage method.
AZBUASE FH 1B 1L 5 20T FLES A T 7 H
* Do not continue to charge cell over specified time.

AN I A I 7] 45 2 78
12.2.2. Discharging J¥H

a. Recommended cut-off voltage to 2.0V. Recommended max continuous discharge

current is 20C. UK HZIEE N 2.0V, @ UWHRFFSAERECE RS 20C .
b. For maximum performance, discharge the cell in a temperature range of -20 °C to 60°C.
N VIR fPERE, ARSI IR L VE B 9-20°C - ~ 60°C.
12.2.3. Storage Recommendations fifif7 & 1%
a. Short Period Storage %7 {AA/7/ik

*Storage the cell at temperature of —20 ~ 45°C (less than 3 months) , low humidity and no corrosive
gas atmosphere.

12
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AR N 3 AN B REAFE IR BETE D20 ~45°C, fIRIREEANAS &5 5 Tk
ERZNIDEY S L

*No press on the cell
ANELLE SR IR
b. Long Period Storage 47

*In case of long period storage (more than 3 months), storage the cell at temperature range of 0 ~
25°C,

low humidity, no corrosive gas atmosphere.

IR GBI 3 ), RSB EIR VRN 0~25°C, ARIR M A 55 ph itk A 34
i

*No press on the cell

ANEEAL RS AR AEAR AT )

13. Consultation (FAREH))

As to the obscurity, contact the following:

Addrss: Fuyuan 5th Road,Lithium battery Industrial Park; High-Tech District ,ZaoZhuang, Shandong,
China

Tel No.: 86-632-8015263/8059888

Website: Http://www.thbattery.com

W SER, 151 0L T 7 A
JhE: AR 1 AR A A T v DXCRE E Y e B T L
Hif: 86-632-8015263/8059888

W4k Hitp://www.thbattery.com

14. Requirement for Safety Assurance (ZE{RIEER)

For the sake of safety assurance, please discuss the equipment design, its system and protection circuit of
Lithium-ion cell with Tianhan in advance. And consult about the high rate current, rapid charge and special
application in the same way.

NV AR, WA REBE, R T RS R GRS AR B A, PRI TS R T TR R N
M, BB HRBAFHRHE.

13
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