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General description

The FLIR TG297 combines accurate temperature measurement with the ability to image up to 1030°C
(1886°F). FLIR MSX enhancement improves image clarity by embossing visual scene details on full
thermal images. The FLIR TG297 is ideal for high-temperature industrial uses such as measuring the
heat of glass furnaces, kilns, and forges as well as manufacturing applications, allowing you to
accurately target potential faults, troubleshoot repairs, and monitor processes. Record images to
assure that machinery and systems are functioning safely and at peak efficiency.

Key features:

thermal imager.

diagnose problems.

* See beyond the limitations of single-spot IR thermometers with a 160 x 120 (19,200 pixel) true
¢ FLIR patented MSX enhancement adds sharp visual detail to thermal images, making it easier to
e Measure a wide range of temperatures, from —25°C to 1030°C (-13°F to 1886°F).

* Multipoint Laser pointer provides a circle to clearly show the area you are measuring.
* Rugged and reliable with an IP54 enclosure that protects the camera from dirt, dust, and oil.

Imaging and optical data

IR resolution 160 x 120 pixels
Digital image enhancement Yes

Thermal sensitivity/NETD <70 mK

Field of view (FOV) 57° x 44°
Minimum focus distance 0.3 m (0.98 ft.)
Distance to spot ratio 30:1

Pseudo dual range

Range 1 < 400°C (< 752°F); Range 2 > 400°C (>
752°F)

Image frequency 8.7Hz
Focus Fixed
Detector data

Focal plane array/spectral range

Uncooled microbolometer/7.5-14 um

Detector pitch

12 ym
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Image presentation

Display resolution 320 x 240 pixels
Surface brightness (cd/m?2) 400

Screen size 2.4 in. portrait
Viewing angle 80°

Color depth (bits) 24

Aspect ratio 4:3

Display technology TFT

Cover glass material

Optical grade silicon

Image adjustment Automatic

Image modes e MSX (Multi Spectral Dynamic Imaging)
¢ Visual with temperature reading

Gallery Yes

Measurement

Object temperature range

—-25 to 1030°C (-13 to 1886°F)

Object temperature range and accuracy
(ambient temp. 15 to 35°C (59 to 95°F))

-25 10 0°C (-13 to 32°F), acc. +3°C (+7°F)

010 50°C (32 to 122°F), acc. +2.5°C (+5°F)

50 to 100°C (122 to 212°F), acc. +1.5°C (+3°F)

100 to 500°C (212 to 932°F), acc. +2.5%

500 to 1030°C (932 to 1886°F), acc. +3%

IR temperature resolution

0.1°C (0.2°F)

Repeatability of reading

+1% of reading or +1°C (2°F), whichever is
greater

Response time

150 ms

IR thermometer measurement

Continuous scanning

Minimum measurement distance 0.26 m (0.85 ft.)
Measurement analysis
Spotmeter Center spot on/off
Color palettes e lron

¢ Rainbow

¢ Whitehot

e Blackhot

e Arctic

e lava
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Set-up commands

¢ Local adaptation of units, language, date, and
time formats

e Screen brightness (high, medium, low)

¢ Gallery, deletion of images

Emissivity correction

Yes: 4 pre-set levels with custom adjustment of
0.1-0.99

Languages

Czech, Danish, Dutch, English, Finnish, French,
German, Greek, Hungarian, Italian, Japanese,
Korean, Norwegian, Polish, Portuguese, Russian,
simplified Chinese, Spanish, Swedish, traditional
Chinese, Turkish

Service functions

Camera software update

Use PC software FLIR Tools

Storage of images

Storage media

eMMC 4GB

Image storage capacity

50,000 images

Image file format

JPEG with spot temp in meta tag

Digital camera

Resolution 2 MP (1600 x 1200 pixels)
Focus Fixed

Field of view 71° x 56°, adapts to the IR lens
Flashlight

Flashlight Bright LED on/off

LED CCT 6500 K

LED CRI 70

Beam angle +20°

Rated power 0.5W

Light output (Lumens) 100

Laser pointer

Laser pointer

Indicating the size of the measurement area

Laser

Class 1

Data communication interfaces

Interfaces

USB 2.0, Bluetooth

usB

USB Type-C: data transfer/power

USB standard

USB 2.0 High Speed

Bluetooth

BLE

Power system

Battery type Rechargeable Li ion battery
Battery voltage 3.6V
3(30) www.flir.com
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Battery operating time

¢ 5 hours of scanning (LCM medium
brightness)

¢ 4.5 hours with laser on (LCM medium
brightness)

Battery charge life

30 days minimum

Charging system

Battery is charged inside the camera

Charging time

4 hours to 90%, 6 hours to 100%

Charging temperature

0 to 45°C (32 to 113°F)

Power management

Adjustable: off, 5 minutes, 15 minutes, 30
minutes

Environmental data

Operating temperature range

~10 10 45°C (14 to 113°F)

Storage temperature range

-30 to 55°C (-22 to 131°F)

Humidity (operating and storage)

0-90% relative humidity (RH) (0 to 37°C (32 to
98.6°F))

0-65% RH (37 to 45°C (98.6 to 113°F))
0-45% RH (45 to 55°C (113 to 131°F ))

EMC

*« EN61000-6-3
¢ ENG61000-6-2
e FCC 47 CFR Part 15 Class B

Magnetic fields

EN 61000-4-8 class 3

Radio spectrum

ETSI EN 300 328
FCC Part 15.249
RSS-247 Issue 2

EN 301 489-1:2011
EN 301 489-17:2009

Encapsulation

IP 54 (IEC60529)

Shock

25 g (IEC 60068-2-27)

Vibration

2 g (IEC 60068-2-6)

Drop

Designed for 2 m (6.56 ft.)

Safety

CE/CB/EN61010/UL

Environmental safety

REACH Regulation EC 1907/2006
RoHS2 Directive 2011/65/EC

WEEE Directive 2012/19/EC

JIS C 6802:2011 laser directive (ongoing)
IEC 60825-1 class | laser directive

FDA laser

Humidity requirement

e |EC 60068-2-30 / 24h 95% Relative Humidity
+25 - +70°C / 2 Cycles (Storage)

* |EC 60068-2-30 / 24h 95% Relative Humidity
+25 - +40°C / 2 Cycles (Operating)

Physical data

Weight (including battery)

0.394 kg (13.9 0z.)

Size (L x W x H)

210 x 64 x 81 mm (8.3 x 2.5 x 3.21in.)

Tripod mounting

UNC %4"-20
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Warranty

http://www.flir.com/warranty/

Shipping information

Packaging, type

Cardboard box

Packaging, contents

TG297

Printed documentation
Wrist strap lanyard
USB cable

Pouch

Packaging, weight

0.942 kg (2.08 Ib.)

Packaging, size

284 x 151 x 105 mm (11.2 x 5.95 x 4.121in.)

EAN-13 7332558023853
UPC-12 845188019600
Country of origin Taiwan
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c FLIR ‘ The World’s Sixth Sense

August 7, 2019  Taby, Sweden AQ320366

CE Declaration of Conformity — EU Declaration of Conformity

Product: FLIR TG267, TG275, TG297
Name and address of the manufacturer:
FLIR Systems AB

PO Box 7376

SE-187 15 Taby, Sweden

This declaration of conformity is issued under the sole responsibility of the manufacturer.
The object of the declaration: FLIR TG267, TG275, TG297.
The object of the declaration described above is in conformity with the relevant Union harmonisation

legislation:

Directives:

Directive 2014/30/EU Electromagnetic Compability

Directive 2014/53/EU Radio Equipment Directive (RED)

Directive 2011/65/EU RoHS and 2015/830/EU

Standards:

EMC: EN 61326-1:2013 EMC control and laboratory use — General reqs
Draft EN 301489-1 v2.2.0:2017-03 EMC for radio equipment — Common tech regs
Draft EN 301489-17 v3.2.0:2017-03 ERM — EMC for radio eq — Wideband HIPERLAN

Laser: EN 60825-1 Safety of laser products

Radio: EN 300328 v2.1.1 Harmonized EN covering essential

requirements of the R&TTE Directive

Safety: UL 60950-1, 3" Ed Information technology equipment }
|

FLIR Systems AB
Quiality Assurance

J\f», t\j)r()\ Ny

Lea Dabiri
Quality Manager

PO Box 7378, SE-187 15 Taby Sweden [T] +46 8 753 25 00 [F] +46 8 753 23 64
www.flir.com
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Test Report
HEHS (Report No.) : S19-B0337-1

7= 4 % (Product Name): ¥ A NEH T b4l

Rechargeable Lithium-ion Battery Pack

AE (Model/Type) : S18650-3000-1S1P

Z #t 74 (Client) : BHERSEERARAH

Qisda Corporation
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Far il i & Test Report

& % 5 (Report No.) = S19-B0337-1 3£ 147 (Page 1 of 14)
Paegn | RVEATRIDA ) g Fet LR (IR A 7]

Rechargeable Lithium-ion

Product Name Battery Pack Client Qisda Corporation
A Ll = ) L
TOE=RT Je S18650-3000-1S1P, 3.6V, | Zifyplil | o0 MEMRINKINTE 157 &
Model/Type | 3000mAh. 10.8Wh Client Address | ->/ Shan-ying Road, Gueishan Taoyuan 333,
Taiwan
Sumple | BIB25 3R YN 2 AT R IR A 1 B A ]
. 18 single cell batteries, Manufacturer Shenzhen Zhuoneng New Energy Co.,Ltd
Quantity
25 cells
PRI T2 P A 2 T B N L
BRI AR Gilbad 0 R Tk
Sample Submitted by Manufacturer | Tongfuyu Industrial Park,No.6,Fuping Middle
Source Manufacturer Address Road,Pingdong Community,Longgang
District,Shenzhen City,Guangdong Provinee
o EEN T 55 3 B ) W 24
Receipt 2019.04.15 Fact Shenzh 21 New Energy Co..Ltd
Sample Date actory Shenzhen Zhuoneng New Energy Co.

T7ARAE SRYI T e i AP AT IE & L [ R 75 1 B

WIRH | AR S e

] Factory Tongfuyu Industrial Park,No.6,Fuping Middle

Testing Kind | Entrusted Test Address Road,Pingdong Community,L.onggang
District,Shenzhen City,Guangdong Province

06 HH . \

}”J—. HH FrUft A (Start Date) : 2019.04.16 ZEPREATH] (Complete Date) : 2019.04.26

Testing Date

TGS A BT B (Temperature):  ( 22.2~249 ) C; & (Humidity): ( 40-~68 ) %R.H.;

Testing = .

Environment KA E F3(Atmospheric Pressure): [01kPa

i & 7, ;‘/ : “y, Sk - - \ —+-

g%@ﬁ UN 383, Rev.6 (XF Mk ez itz s B— R bEF ) 2= 300 383 15 (LR

g e L R P B L)

Ste;n de;gr d "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and Criteria",

Method Sixth revised edition , Part III, 38.3"Lithium metal and lithium ion batteries"(UN 38.3).

Py UN 38.3 (TR B4 B S T—RIO PR MY 5870y 383 1 (& /EiRH
WM S [ AR FEBA)Y , SFEBHI T T BN RN, R RE. pdnRE. Ah

AT BRI A0 LA FE A B R G,  HOC R Bl AT T R0 A R TR0 G
Testing According to UN 38.3, batteries are subjected to Altitude simulation, Thermal test, Vibration, Shock,
Description External short circuit and the Overcharge test, its component cells are subjected to Impact and
Forced discharge test.
U\zgﬁgulb N . .
: > lifi
Verdict &R Qualified
W 4s / W ¢
‘Date) : 2019.04.29
Tested by éj HA4) (Date
% k ly ?é
Checked by HH (Date) : 2019.04.29
3_ ii’ H# (Date) : 2019.04.30
ft - —
Approved by MFEF Guo Jianyu: JHE 57 A Quality Manager
+ % Wang Ying: H{AR 97 N\ Technical Manager
fTHEHR He Penglin: Il FAT. Vice Direclor

T FDEFRPTEIR GRS, CNPRR NG HEBURET, “FP RO, R A e .

Notes: In verdict column ,“P” means pass, “N” means no application, “F” means (ail, “—”means no Verdict.

www.valuetronics.com



R 1545 (Report. No.) : S19-B0337-1 55 201 J& 1407 (Page 2 of 14)

FE iR X Ui B General product information
#7324 (Sample Type):
AT =
Rechargeable or not YES
22407
Ot | Mz Ry
— Electrochemistry —
Cell Use
System
Hi& T b s}
1 - -1S1P
Use Electrical Products | Battery Model 518650-3000-15
e y W 2 /) e
AR AL AL )) BEVTr et
Mt —uiith | Composing 1S1P Electrochemistry Li(NiCoMn)O
1321 Mode System ' z
Single cell |y ap,r}:om HEIINi 5 GeH e UR I A ATRR A 7
Battery Manufacturer of Cell lS.he.nzhen Zhuoneng New Energy Corporation
imited
R (IR b A
18650 . 3000mAh
Cell Model Cell Capacity m
RS
.- ’L{I E= =1 %ﬁ“"'k"a‘
baB LI 3.6V MERE 3000mAh | AEHEE 10.8Wh
Nominal Voltage Rated Capacity Rated Energy
78 WL PR ] L, TR NS TR W IR S EL R
Max. Charging 435V Max. Charging 1500mA - 600mA
Charging Current
Voltage Current
JREE 2411 FRL T B R TR FE AL Fu B R
Discharge Cut-off | 2.75V Max. Discharging 1500mA Charge Cut-off 60mA
Voltage Current Current
VAT H . F b RIFT Test items, sample and Order
MK ' Test No. MAATHH Test Items Fidb % '3 Sample No. 451 Verdict
T1 = AL Altitude simulation A1~A10 P
T2 IR0 Thermal test A1~A10 P
T3 ¥53) Vibration Al1~A10 P
T4 2517 Shock Al1~A10 P
T5 4% External short circuit AT~A10 P
T6 {if 7/3% 1. Impact / Crush CIl~C5 P
T7 T FTF Overcharge All~A14, B1~B4 P
T8 DA Forced discharge D1~D10, E1~EI10 p
FEROTRAL I AL~AL4 N 1REASERFTAARS: B1~B4 M 50 RIER GRS C1~C5 N 1 IRTEIR S0% i &
ft: D1~-DI10: 1 KRB ERMHBIRE: C1-E10: 50 RIEM TRIERAE. T Al-Al4. B1-B4 yhibH, C1-C5.
DI~-D10. EI~-E10 JFooffiib.
Pretrcaiment of the samples: A1~A14 in [irst cycle in [ully charged staics; B1~B4: in afler 50 cycles cnding in [ully charged
states;C1~C5: in first cycle at 50% of the design rated capacity; DI1~DI10: in first cycle in fully discharged states; E1~E10: in
after 50 cycles in fully discharged states.
NOTES: A1~A14, B1~14 arc baticrics, C1~C5, D1~D10, E1~E10 arc componcni cclls.

IO -
(1| -]~ || ~[14] -] 715 ] — [ %4%Ed |
| T6 | — | i End |
| 17 | — | “KEnd |
[ T8 | - | 4% End |

www.valuetronics.com
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UN 38.3 MR G VE. BHE M 458 Test method and data

it B 2 Wit 21 JF A Mass of cell or battery (M) R R PR (A Mass loss limit
M<lg 0.5%
1 g<M<T75g 0.2%
M>75g 0.1%
38.3.4.1 RIE T.1: = E AL Test T.1: Altitude simulation P
38.3.4.1.1 HIt

AR BIUTEE R E &I Tl Tis .

38.3.4.1.2 W5 FT)Y

P38 A LA S A R 775 T ST 116 TIIAEREGE A (2045 CTAAMED 6 /P,

38.3.4.1.3 E3R

WMRLEZ R HA LR ETERATGE X, ﬂ:ﬂﬁ/{\f@w BT el B VB ZH TR0 T % B AN N T
HATHL A X — R ni B L HT 90% . s A EBIBAMFT & X — 2K FREB KA ERAGET) T 58 SRR
SHTRT LA .,

38.3.4.1.1 Purpose

This test simulates air transport under low-pressure conditions.

38.3.4.1.2 Test procedure

Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (20+5)°C.

38.3.4.1.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, no
rupture and no fire and if the open circuit voltage of each test cell or battery afler testing is not less than 90% of
its voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fu]ly discharged states.

%@ X35 AT Before test RIGIE After test oo | mm o i B
S;lm; . F () BEIR(V) | FiR(e) B (V) | Mass loss | Voltage loss T éer dlcjl =

No. Mass Voltage Mass Voltage (%) (%)

Al 48.168 4.302 48.166 4.279 0.00 0.53 P

A2 47.984 4.309 47.982 4.284 0.00 0.58 P

A3 47.983 4.308 47.982 4.284 0.00 0.56 P

A4 48.137 4.309 48.135 4.285 0.00 0.56 P

AS 48.075 4.300 48.073 4277 0.00 0.53 P

A6 47.928 4.306 47.926 4.282 0.00 0.56 P

A7 47.995 4.303 47.992 4.279 0.01 0.56 P

A8 48.172 4.308 48.172 4,284 0.00 0.56 P

A9 47.964 4.300 47.963 4.277 0.00 0.53 P

Al0 47.966 4.306 47.965 4.282 0.00 0.56 P

www.valuetronics.com
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UN 38.3 MR G VE. BHE M 458 Test method and data

38.3.4.2 ik T.2: ¥4 Test T.2: Thermal test \ P

38.3.4.2.1 Hi

AN RS PP P VU AT A 38 3 R b 2 % o S SN VN P R A R ) PR L A i D i 2 R A a8 AT 1

38.3.4.2.2 iR FLTY

T B AN ZH R e A IR 54 (724£2) C T AR ED 6 DI, HEEBAKRIRES T (40£2)C

NAFED 6 /N PR SR AR IR ) 2 1A 0 S RN TR R B 79 30 2 4ke b REF A AT, HL5ER 10 X,

AT R K A R ILA TR E (20250 °C FATAK 24 Mo X TR AR LA, 58 TR

I B S B TR 220 VA 12 /6

38.3.4.2.3 Tk

ﬁﬂ%dﬁ/ﬂ% R R TR K, }FJEHE:/[\L_tJ\'LEE“;[EBQEEf;[EéHE'\lngQmH‘]%E%EE“{/F'J\'T'
HATHA 7 IX— 500 B R 90% . B A BRI AT A IX— 2K AR B IAYERANET) T 58 478 UK

*Hﬁ WY s AT B 2

38.3.4.2.1 Purposc

This test assesses cell and battery seal integrity and internal electrical connections. The test is conducted using

rapid and cxtrcme temperaturc changes.

38.3.4.2.2 Test procedure

Test cells and batteries are to be stored for at least six hours at a test temperature equal to (72 + 2 )°C, followed by

storage for at least six hours at a test temperature equal to (-40 + 2 )°C. The maximum time interval between test

temperature extremes is 30 minutes. This procedure is to be repeated 10 times, after which all test cells and

batteries are to be stored (or 24 hours at ambient temperature (20 = 5) °C. For large cells and batteries the

duration of exposure to the test temperature extremes should be at least 12 hours.

38.3.4.2.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, no

rupture and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of

its voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells

and batteries at fully discharged states.

ﬁ‘l;ﬁ: U6 T Before test IA48 )m After test o | R e S
%71 E(g) B (V) AE(g) B JK(V) | Mass loss | Voltage loss (R {l;' :(IilT <
Sz}:lnop 1 Mass Voltage Mass Voltage (%) (%) ordict
Al 48.166 4.279 48.159 4,133 0.01 3.41 P
A2 47.982 4.284 47.976 4.132 0.01 3.55 P
A3 47.982 4.284 47.976 4,132 0.01 3.55 P
A4 48.135 4.285 48.126 4,133 0.02 3.55 P
A5 48.073 4.277 48.066 4.132 0.01 3.39 p
A6 47.926 4,282 47.920 4,133 0.01 3.48 P
A7 47.992 4.279 47.987 4,133 0.01 3.41 P
A8 48.172 4.284 48.165 4.132 0.01 3.55 P
A9 47.963 4.277 47.956 4,132 0.01 3.39 P
Al0 47.965 4.282 47.960 4,131 0.01 3.53 P

www.valuetronics.com
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UN 38.3 MR G VE. BHE M 458 Test method and data

38.3.4.3 iR T.3: #&3h Test T.3: Vibration \ P

38.3.43.1 Hify

AERIE Bl A 78 [ AR S <

38.3.4.3.2 W ALY

Wi AL B X T IRFIVLT- & AN RIERIE R, I RetE i LR IRTN . SRR IR IZ I,
BRAE T M ZEAN 200 ARsE 2 (], FREIZ T Midk, BS)EO 15 004k. X IR AU =4 TR HY [
LTI AL R — AN AR AL A 12 0k, RAONHS 3 N I — ANIRA) T 1 6 R S A

PERT AR, S OTEAL 12 Ty it AR A CRRANEEIAD) , RN 12 Fw A ERE
AR CRTAILAD) B U .

PGB RNR B T BRZETTIR, ORER 1ge BB KIMIERE, TLRISNARIL P 18 Ff2k. IR/) KRR
L 0.8 2K (it 1.6 =KD , FEEE AR B 2 e N IR FEIL ] 8g, CHRZEZ N 50 F28) o K NINE
PEARIFTE 8ga EEIIRIENIE] 200 #42% -

38.3.4.3.3 TR

U HCae AR 5 JCE I GHET IR TORRAITE R, I ARSI LB R LB AR 20 =5
T3 05 B 50 S BT A B TT B FRUE AN T At rix - Ee Rl fUERY 90% . ANt AR i ZH KD 55
O ARDESK . A7 00 B ZSRANITE H T 70 2 BCrEUR 25 A0 Fe e A0 A e 41

38.3.4.3.1 Purpose

This test simulates vibration during transport.

38.3.4.3.2 Test procedure

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells in such
a manncr as to faithfully transmit the vibration. The vibration shall be a sinusoidal wavcform with a logarithmic
sweep between 7 Hz and 200 Hz and back to 7 Hz. traversed in 15 minutes. This cycle shall be repeated 12 times
for a total of 3 hours for cach of thrcc mutually perpendicular mounting positions of thce ccll. Onc of the
directions of vibration must be perpendicular to the terminal face.

The logarithmic frequency sweep shall differ for cclls and batterics with a gross mass of not morc than 12
kg(cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

For cclls and small battcrics: from 7 Hz a pcak acccleration of 1 g, is maintaincd until 18 Hz is rcached. The
amplitude is then maintained at 0.8 mm (16 mm total excursion) and the frequency increased until a peak
acccleration of 8 g, occurs (approximatcly 50 Hz). A pcak accclcration of 8 g, is then maintained until the
frequency is increased to 200 Hz.

38.3.4.3.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no disassembly, no
rupture and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of
its voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

»;Fl::lrlj 338 B Before test WIS After test Ee AR | E i R T
SZﬁEle ME(g) B K(V) T (g) B (V) | Mass loss Volt/age loss e ?erndlz .

No. Mass Voltage Mass Voltage (%) (%)

Al 48.159 4.133 48.154 4,132 0.01 0.02 P
A2 47.976 4.132 47.968 4.131 0.02 0.02 p
A3 47.976 4,132 47.971 4,131 0.01 0.02 P
A4 48.126 4,133 48.120 4,132 0.01 0.02 P
AS 48.066 4,132 48.062 4,132 0.01 0.00 P
A6 47.920 4.133 47918 4,132 0.00 0.02 P
A7 47.987 4.133 47.979 4.132 0.02 0.02 P
A8 48.165 4.132 48.162 4,131 0.01 0.02 P
A9 47.956 4,132 47.951 4,131 0.01 0.02 P
A10 47.960 4,131 47.956 4,130 0.01 0.02 P
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UN 38.3 MR G VE. BHE M 458 Test method and data

38.3.4.4 A% T4: ¥ T4: Shock \ P

38.3.4.4.1 HHY

AR LSS B e i AR T T R R AR (A o

38.3.4.4.2 UG FEFY

WLyt R Iy R AR ST B KA A e 2 B b, T ERA A LA T TT 245 m . B L& %
SRR 150g, FURKFRRREETS [H] 6 ZAP B2 m phdi . ok, A KED SIS 52 i KT 50g,
Bk iR FEARIN ) 11 R R B R o o RRAS FEVZE R AR FELVL 20 ) R B0 22 52 A8 ) B R IR I ) 2 TE 5%

LT
AT R AR
T ‘ _ [100850 s
PEURE | son s ) AR s "
b g ‘ _ [30000 o ]
APRBA | oy it (o0 " AR e s
fi: REPLATEA,

RS AR LA A — A HOoAHEE HY Al ARV A e 32 07 AL [ IE T MR 52 — iRk, B AT M2 — R
T, I 18 .

38.3.4.4.3 LK

MRS THA. AR, TURANTCE K, 3 HAE A0 B i B A 750 5 8 DT B% B IR AN T
HAEFAT IR — B0 AT 90% . HRIB A EIBH T AIX— 2K, GREIKHERAGEH T 58 2R
AL VB AR LA

38.3.4.4.1 Purpose

This test simulates possible impacts during transport.

38.3.4.4.2 Test procedure

Test cells and batteries shall be secured to the testing machine by means of a rigid mount which will support all
mounting surfaces of each test battery.

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 g, and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 g, and
pulse duration of 11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the battery. The
pulse duration shall be 6 milliseconds (or small batteries and 11 milliseconds for large batteries. The [ormulas
below are provided to calculate the appropriate minimum peak accelerations.

38.3.4.4.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, no
rupture and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of
its voltagc immcdiatcly prior to this procedurc. The requircment relating to voltage is not applicablc to test cclls
and batterics at fully discharged statcs.

o o T . U . ] ~
27.;;': 148 1j Before tost 348 ) After test FEIn | W ES R .
Svamplc () FLIE(V) i () FJE(V) | Massloss | Voltage loss Verdict

No. Mass Voltage Mass Voltage %) (%)

Al 48.154 4.132 48.154 4,132 0.00 0.00 P
A2 47.968 4.131 47.968 4.130 0.00 0.02 P
A3 47971 4.131 47971 4.130 0.00 0.02 P
A4 48.120 4.132 48.120 4,132 0.00 0.00 P
A5 48.062 4.132 48.062 4,132 0.00 0.00 P
A6 47918 4.132 47918 4,130 0.00 0.05 P
A7 47.979 4.132 47.979 4,132 0.00 0.00 P
A8 48.162 4.131 48.162 4.130 0.00 0.02 p
A9 47.951 4,131 47.951 4.130 0.00 0.02 P
Al0 47.956 4.130 47.956 4,130 0.00 0.00 P
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UN 38.3 MR G VE. BHE M 458 Test method and data

38.3.4.5 {4 T.5: SRR T.5: External short circuit ‘ p

38.3.4.5.1 HiY

AR Y RS ER R B

fr Y BB B A i A 22 — BUBF TR A AN, A AN IR AR E B 57E4°C IIFAET B et i B i 1
(R ANFR L, TEEAT PG FIIL S, WRTSE AL, ANED R B4R 2 /b g 6h, KAl 1yt 4l
RLZE /DA 12he ARSI UIBT LA AL S7TH4CTEZ S AMT LB /NT 0.1 KRI8 (1 fE ¥ 561

X RER A RLA: FE LG RV R AR ST R I ) 57 £4C RSk /D 1 /NN, R RTYFIA, JEE N R R A
FIRTHMER -, FELTZE.

38.3.4.53 T3k

MRS LA L 170°C, FF HAE R LI | 2 RE6 7 6 /DB W RRIA, iR, ik, sl
HRATTE ALK

38.3.4.5.1 Purpose

This tcst simulates an cxternal short circuit.

38.3.4.5.2 Test procedure

The cell or battery to be tested shall be shall be heated for a period of time necessary to reach a homogeneous
stabilized temperature of 57 + 4 °C, measured on the external case. This period of time depends on the size and
design of the cell or battery and should be assessed and documented. If this assessment is not feasible, the
exposure time shall be at least 6 hours for small cells and small batteries, and12 hours for large cells and large
batteries. Then the cell or battery at 57 + 4 °C shall be subjected to one short circuit condition with a total
external resistance of less than 0.1 ohm.

This short circuit condition is continued for at least one hour after the cell or battery external case temperature
has returned 1o 57 £ 4 °C, or in the case of the large batleries, has decreased by half of the maximum temperature
increase observed during the test and remains below that value.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.

38.3.4.5.3 Requirement

Cells and batteries meet this requirement if their external temperature does not exceed 170°C and there is no dis
assembly, no rupture and no fire within six hours of this test.

AL R BEILE (C) g . TTAF K

Sample No. Maximum Temperature Verdict
Al 57.1 P
A2 56.7 P
A3 58.3 P
A4 58.1 P
AS 57.0 P
A6 56.8 P
A7 57.1 P
A8 57.8 P
A9 57.4 P
Al0 57.5 P
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UN 38.3 MR G VE. BHE M 458 Test method and data

38.3.4.6 W T.6 A: {iiil; Test T.6 A: Impact ‘ P

38.3.4.6.1 HIf

AT A RS BLADUE 7 B5% ) 1< 55 T I AR A B A B AT PEBIER

38.3.4.6.2 WAL P—Hidr GER+HAA N T 18 ZRIGFEKEE M)

WP ST I it A TAR R o IR 316 2RI B LURE 0, BB FLAR 15.8 B 0.1 2
K, KEzEd e B, sOlbi KR, W H2 K. 4 o1 Fiut00 FITfEMEMN 61+2.5
G K ARV B AR A BRE RS AL, ) ) —AN LT 308 BEHR Y O A B ARy st /I B9 L B LI Bl 1
Phgthl JEFTOUE Wl TE) | T 5] SV A0 S5 KPR IR 90 T2 b

P R, IR L T IR S BT IR L B ELAR 15.8 22K 0.1 Z K75 iR Ih A A 4
TH. Bl RaZ .

38.3.4.6.4 TR

WRAN TR SEA S 170°C, JF HAE WG I FE T 2 ikd6 )7 6 /NS YRR o, il A it
AVBNAF {5 AR THELSK

38.3.4.6.1 Purposc

Thesc tests simulate mechanical abuse from an impact or crush that may result in an in tern al short circuit.
38.3.4.6.2Test procedure — Impact (applicable to cylindrical cells not less than 18 mm in diameter)

The sample ccll or component ccll is to be placed on a flat smooth surface. A 15.8 mm £0.1mm diameter, at Icast
6 cm long, or the longest dimension of the cell, whichever is greater, Type 316stainless steel bar is to be placed
across the centre of the sample. A 9.1 kg + 0.1 kg mass 1s to be dropped from a height of 61 2.5 cm at the
intersection of the bar and sample in a controlled manner using a near frictionless, vertical sliding track or
channel with minimal drag on the falling mass. The vertical track or channel used to guide the falling mass shall
be oriented 90 degrees from the horizontal supporting surface.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular to the
longitudinal axis of the 15.8 mm + 0.1mm diameter curved surface lying across the centre of the test sample.
[ach sample is to be subjected to only a single impact.

38.3.4.6.4 Requirement

Cells and component cells meet this requirement if their external temperature does not exceed 170 °C and there is
no dis assembly and no [ire during the test and within six hours after this test.

FEfh BeEimfE (C) AT BETHLOR
Sample No. Maximum Temperature Verdict
Cl 72.6 P
C2 84.0 P
C3 75.2 P
C4 75.8 P
Cs 78.1 P
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38.3.4.6 X4 T.6 B: $#)K Test T.6 B: Crush | N

38.3.4.6.1 HHY
AT A RIS BEFMT BB ) 1 % 1T Bl A N SRR ER AL AR
38.3.4.63 NS FLF—FE GEBTEMAE. 83, B/t & n 1 18 XK RIFA dits)
AN TACIRT S (BT, 18650 Al E Y44 N 18, 0 K .
B BT LB AN T I Z W5, $FIE DB WM, A MR A Fs KR 1.5 FK
/e BEFS T, HRILWLL N =RMER
(a) BB EZEFR 132078 T4+
Blan: JI—/MUEER 32 KRBT /), HEWEIAL AR 17 I8,
(b)  HEMEE NEFZED 100 2R 5k
()  HIWTTEIAZIFEIRERH S0%K LA 1,
— HIAZIECN)IE ), IR 100 ke 2, sl b T2 D ik FERER] 50%, Ml fgkkli )i,
MR AL TS 55 W i o M B T8 (1) — T M He o G400/ T A L N MV R A o BT A2 it b AR Bt 7

(375 1A it

HAFEILIRE A Ut S R RIS . BRI 4R S5 6 /N o 3B SAE A 22 BT A Aod F At 88 (1Y
FAL T FE L

38.3.4.6.4 E3k

WA sEE AL 170°C, I AART IR ke 5 6 /NN A TCRRAE . oA, ok, iAoty
FILHEIAT A A TR
38.3.4.6.1 Purpose
These tests simulate mechanical abuse [rom an impact or crush that may result in an internal shorl circuit.
38.3.4.6.3Test Procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18 mm in diameter)
NOTE: Diameter here refers to the design parameter (for example the diameter of 18 650cells is 18.0 mm).
A cell or component cell is to be crushed between two [lat surlaces. The crushing is Lo be gradual with a speed of
approximately 1.5 cm/s at the first point of contact. The crushing is to be continued until the first of the three
options below is reached.
(a)The applied force reaches 13 kN £ 0.78 kN;

Example: The force shall be applicd by a hydraulic ram with a 32 mm diameter piston until a pressurc of 17
MPa is rcached on the hydraulic ram.
(b) The voltage of the cell drops by at lcast 100 mV; or
(c)The cell is deformed by 50% or morc of its original thickncss.
Once the maximum pressurc has been obtainced, the voltage drops by 100 mV or morc, or the ccll is deformed by
at least 50% of its original thickness, the pressure shall be released.
A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell shall be
crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.
Each test cell or component cell is to be subjected to one crush only. The test sample shall be observed for a
further 6 h. The test shall be conducted using test cells or component cells that have not previously been
subjected to other tests.
38.3.4.6.4 Requirement
Cells and component cells meet this requirement il their external temperature does no t exceed 170 °C and there
is no dis assembly and no fire during the test and within six hours after this test.

P 2 e CC) HE: BEMFEER
Samplc No. Maximum Tcmpcraturc Verdict
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38.3.4.7 4% T.7: 1P 7w E Test T.7: Overcharge ‘ P

38.3.4.7.1 HIf

ANGREE 1 il 7T 70 B A 4 7 B b ZH BT A4 L T T A B VB A R 2L R AR AR RE )

38.3.4.7.2 W4 FLT

78 L LR R A 2505 1 a6 R S S K i N 2 T8 L R W % o 34 (K e N R N2 9 Ul

(a) HERE @I T W LEART 18 AR, 356 1) F /N [UF SR 1t 2R e A7 L [ (R0 R A B 22 R 21
RN

(b) HIEF AW BB IERT 18 (RN, RG0S HY B A IS SO B R S FE R IR Y 1.2 %

AYRBIE AR A7, RIS 24 /ML,

38.3.4.7.3 ik

SR AT A R AR RRK T 7 RN R, gk, WA AIIEK .

38.3.4.7.1 Purpose

This test evaluates the ability of a rechargeable battery or a single cell rechargeable battery to withstand an
overcharge condition.

38.3.4.7.2 Test procedure

The charge current shall be twice the manufacturer's recommended maximum continuous charge current. The
minimum voltage of the test shall be as follows:

(a) when the manufacturer's recommended charge voltage is not more than 18V, the minimum voltage of the test
shall be the lesser of two times the maximum charge voltage of the battery or 22V.

(b) when the manufacturer's recommended charge voltage is more than 18V, the minimum voltage of the test
shall be 1.2 times the maximum charge voliage.

Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.

38.3.4.7.3 Requirement

Rechargeable batteries meet this requirement if there is no dis assembly and no fire within seven days of the test.

P S 4 5 FISE: REFEER
Sample No. Verdict

All P

Al2

Al3

Al4

Bl

B2

B3

a~disAia-lisvliavlia-lise]

B4
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38.3.4.8 U T.8: 7aifillji{ H Test T.8: Forced discharge ‘ P
38.3.4.8.1 H H’J

ARIE PP [ BB T B 7 B R D AR S R R I AR TR B

38.3.4.8.2 il LY

TN s AN A BTIRIE T 5 12 AR AL i 5 P I RS Aty LI 58 1 I T 45 7 (1 e N L W I [ H 24AT
L

B DN Y =F 1= D N SRR GIR R o SR U o A R o0 S SR R 5 R RIP U S 41D eI
TRCEE AU AT CNE D) 4T JLRT e A B AR SRR B L (2 59)

38.3.4.8.3 TR

JEEE I ek e B B T AT BRIl A AT T 7 R e AR IR, R, BIAT A AR .

38.3.4.8.1 Purpose

This test evaluates the ability of a primary or a rechargeable cell to withstand a forced discharge condition.

38.3.4.8.2 Tcst procedure

Each cell shall be forced discharged at ambient temperature by connecting it in series with al2V D.C. power supply at
an initial current cqual to the maximum discharge current specificd by the manufacturcer.

The specified discharge current is to be obtained by connecting a resistive load of the appropriate size and rating in
scrics with the test cell. Each cell shall be forced discharged for a time interval (in hours) cqual to its rated capacity
divided by the initial test current (in ampere).

38.3.4.8.3 Requircment

Primary or rechargeable cells meet this requirement if there is no dis assembly and no [ire during the test and within
scven days aftcr the test.

Ff e Hig: R GER REEEE iaes Hog: BB TER

Sample No. Verdict Sample No. Verdict
D1 P L1 P
D2 P E2 P
D3 P E3 P
D4 P E4 P
D5 P E5 P
D6 P E6 P
D7 P E7 P
D8 P E8 P
D9 P E9 P
D10 P E10 P
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FE 58 B Photos of the sample

MR PG SV
Vicw of the battery

A A
View of the battery
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KGR B Photos of the sample

FL Y A 57 A

View ol the battery nameplate

Toit it
View of the componcent ccll
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Multi channel short circuit

\, \J M ‘\
RIS R B IF
Test equipment list
'S 25 Y, T
s o e g | REMEORE | LA
N N T Equipment N Calibration Used
0. amc ype quipment No. Date )
JEsh s & R
1. Vibration Platform DC-300-3 CIS1559-001 2020.04.18 N
s &
2 Shock Platform CL-50/KCL-2000 CIS1559-002 2020.04.18 ~
NN Rt LS AN ) IN
3 Battery short circuit by BE-8102 CIS1737-034 2020.04.18 ~
WIATEAS TR A2 T4
4 AT R R BE-8104 CTS1559-007 2020.04.18 v
. Low Pressure Chamber
el 1 ) L ‘
5. Shock Testing Machine BE-8106 CIS1737-036 2020.04.18 \
PRI I A LG 41
6. High-low Temperature Test KWGD61 CIS1737-042 2020.04.18 \
Chamber
BRI A T EE DR
7. Battery Charge And HYNN-20V5A-GGS CIS1737-043 2020.04.18 N
Discharging Tester
PRV 70 8 FEL R A
g Battery Charge And HYNN-20V5A-GGS CIS1737-044 2020.04.18 v
HE-REL A
0 Data Collcctor GL840 CIS1737-053 2020.04.18 N
10 )il 34461A CISI65M-031 | 2020.04.18 J
. Digital multi meter
" ATRT 11224BC CISI737-033 | 2020.04.18 J
. Elcctronic balance
| PILERRE 63 32A CIS1559-026 |  2020.04.18 N
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NOTES

1. FRERMNZE “RREREETHE” LI

This test report is invalid without testing stamp.
2. AIWERERLE SRAENGI > ZE;
The test report shall not be reproduced except in full without the written
approval of the Laboratory.
3. ARG ISR R 5 A m A R
The test results presented in this report is only valid to the samples

tested.

K E b (Address): JLREITFELFFRATT R X FTF K 8 5
No.8 TongJiNanLu, Yizhuang Economic&Technological

Development Area, Beijing, China

HEE4FY (Zipcode) : 100176

B i (Telephone) : 010-64102186
fEH (Fax) : 010-64102185

Rk (Website) : WWW.CESLCN
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