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UN38.3 Test Report

Recommendations on the TRANSPORT OF
DANGEROUS GOODS

(Manual of Tests and Criteria, Fifth revised edition, Amend 1)

Control NO: LE-CU-14-12-001

Customer: Lenovo

Model: L14M2P24

Rating: 7.6V, 35Wh, 4610mAh

Test duration: 2014/11/05~2014/12/01

Approved By Checked By Prepared By
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SIMPLO TECHNOLOGY CO,, LTD.
ADD: No0.471,Sec.2,Pa Teh Rd.,Hu Kou,Hsin Chu,Hsien 303 Taiwan
TEL: +886-3-5695920 FAX: +886-3-5695931 i —

SIMPLO ELECTRONICS (Changshu) LTD. (S( o timnd)S)

ADD: No.2 Dong Nan Road,Changshu, Jingsu Province.China \ e 2

TEL: +86-512-52302255 FAX: +86-512-52302277
SIMPLO ELECTRONICS (CHONGQING) ,LTD.

ADD: No.2 Zongbao Avenue, Shapingba Distnct, Chongging, China
TEL: +86-23-61718899 FAX: +86-23-61210488

HUAPU TECHNOLOGY (Changshu) CO. ,LTD.
ADD : No.2 Dong Nan Road,Changshu, Jiangsu Province.China
TEL: +86-512-52302255 FAX: +86-512-52302277
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1. Purpose of the Test:
To test each cell/battery is of the type proved to meet the requirements in the Recommendations on

the TRANSPORT OF DANGEROUS GOODS, Manual of Tests and Criteria, Fifth revised edition,
Amend 1.

2. Test Quantity:
2.1 Four batteries, at first cycle, in fully charged states. (T.1~T.5 test only)

2.2 Four batteries, after fifty cycles ending in fully charged states. (T.1~T.5 test only)

2.3 Five component cells, at first cycle at 50% of the design rated capacity. (T.6 test only)
2.4 Four batteries, at first cycle, in fully charged states. (T.7 test only)

2.5 Four batteries, after fifty cycles ending in fully charged states. (T.7 test only)

2.6 Ten component cells, at first cycle in fully discharge states. (T.8 test only)

2.7 Ten component cells, after fifty cycles ending in fully discharged states. (T.8 test only)

3. Test procedure:
3.1 All detail related test procedure shall be follow Standard Operation Procedure of SMP

subjected CW01-5916 Rev.4 issue documentation.
3.2 Test flow shall be follow below statement.

Test Start

v y
Test 1: Altitude Simulation Test 6: Impact/ Crush test
(Battery) (Component Cell)
v
Test 2: Thermal Test
(Batterv) Test 7: Over Charge
v (Batterv)
Test 3: Vibration
(Batterv)
A 4 y
Test 4: Shock Test 8: Forced Discharge
(Battery) (Component Cell)
\ 4

Test 5: External Short Circuit
(Battery)

| » |
»| <
w

Test End
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4. Test Result:

4.1 T.1 ~T4 Test results: Pass
4.1.1 Batteries meet requirement regard mass loss was less then 0.1% and voltage loss less

10% relating original situation.
4.1.2 No leakage, No venting, No disassembly, No rupture and no fire.

4.2 T.5 Test result: Pass
4.2.1 All Batteries can meet requirement subjected external temperature does not exceed

170 .
4.2.2 All Batteries no disassembly, no rupture and no fire within six hours.

4.3 T.6 Test results: Pass
4.3.1 All cells can meet requirement subjected external temperature does not exceed 170

4.3.2 All cells no disassembly and no fire within six hours of this test.

4.4 T.7 Test results: Pass
4.4.1 All batteries can meet no disassembly and no fire within seven days of the test.

4.5 T.8 Test results: Pass
4.5.1 All cells can meet requirement subjected external temperature does not exceed 170

4.5.2 All cells after this test seven days, no disassembly, no fire.
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5. Test Equipment:

y By g

Control NO: LE-CU-14-12-001

e Tisemam o Revised date: 20144021 Page:1
Aeddress :Mo.2 Dong Man Bvenue, Changshu, Sngsu Province China Drate: 20144105 ~20144 2401
TEL:0512-52302255  FAM:0512-52302277 Modelname:  L14M2P24

Test Instruments Reference List
Instrument Instiment - Calibration
Led Dt ID{old] Ingtrument Marne Tupe Fange Leed Manufacturer | CalibrationDate_Last Date Rlest Rematiz
retest
¥ [EE01-CA- 100002 [CE02M00AS0096 [715 leamingd% |SrEEREE a0 SR 20140102 20150141
. (Chang: 18WATA
¥ [EEN3-CA- 100015 [CH0ZM00AS010T [F20 learming 4% EiR-rr il Dischange 18V/134 FECRTE 20144500 201558
EE01-CA- 100003 | CE0200/S0089 [715 learming 38 |ﬂ$\4ﬁ' [151/58 SEEEE 20140540 201540309
[EE01-Gi-100005 | CB02M00/50095 [T15 leaming 3 |STRFHIEE 1888 FrERE 20140409 20150408
. (Chang: 18WATA
EE03-CA- 100020 | CE02 0050163 |720 leaming $3 EiR-wrEl Dischange 18V/134 FEEERE 20144021 2015410420
Low Pressure Test
¥ |ECI5-CA-EN000FCH02M00A0462  [Afiude SUT-110 pa: 0-—99Kpa HSIM JIONG (20140840 8 2015 0907
V¥ |EL02-CO- 100002 |CH02M00A0 293 fmO Hitester 3561 RE:10~510m0 we-20~200 HIOK] 201449417 2015 A4 6
¥ [EF03-CA-100001 |CE02MD0ACOG04 |Electronic Balahce  [X512200-5C5 122000001y CHEMGZHUN [2014410.21 2015410420
T ¢ 0°CT~T0C
¥ [EDO1-CA-100007 [CH02M00TO 412 [Therrn hieter TA218 RH © 2590 80 [T 2014827 2015 8426
| [ThemmalTe:
EC29-CA-E0000 3 802 h00AE71  |Therm| Shock TSk-443-150 T:65 Tt 150°C lS0ON ERE] 506G
EA02-CA- 100002 | C602h00A0293 | Hitester 3561 [RAD~310mD W-20-207_[HIOKI 4917 SAME
EF03-CA-100001 |CEO2MIAZOEDS |Flectronic Balance  |[WS1220M5C5 12200 +00001y CHEMGZHUN 441021 SH0/20
T ¢ 0°CT~T0C
¥ |ED01-CA-100007 |CE02M00T0412 [Thermo Meter Ta215 RH ¢ 259 o KT 20144527 2015 26
Vibration Test
_— F3~2000Hz ) )
¥ |ECO5-CA-EN0001 CE02M00A197  [Vibration [Ehd-200F 2K-25M50 0255 King Design (201443412 20155411
EC05-CA-EN000 A CHO2M00A052 ikt [Ehd-200F 2K-25M50 F.3~2DDDH2 King Design (20144924 2015 8723
G:02 550
¥ [EANZ-CO- 100002 [CHOZMO0AD2SS |mo Hitester 3561 F-10~310md w-20~200 [HIGK 2014947 2015816
¥ |EFO5-CA-100001 |CE02h00AZ0E04 [Electronic Balance  [X51220M-SCS 12200 +00001y CHEMGZHUM | 2014402 1 2015 A0/20
ShochTest
¥ |EC17-CA-E00001|CEO2MO0NSTD  |Shock HS 1545 5 :10~20 005 Lanztmort 2014094 & 2015 097
¥ [EAD2-CA- 100002 [CH02MI0A0293 |mo Hitester 3561 R0 ~30rm0 3 -20~200 [HIGK] 2014947 2015 516
¥ [EF03-CA-100001 [CH02ZMO0ACOEDS |Electronic Balance  [<51220M-5CS 1220920001y CHEMGHUN [201410:21 201540420
Extemal Short Circuit Test
¥ [ELD2-CA- 100002 [CHO2MO00A0295  |mo Hitester 3561 F-A0~310m0 W-20~200 [HIOK] 2014947 2015 8416
' 0~ 3000, ;
¥ [EADS-CA-100004 [CBO2MD0A207  |Data logger 349704 T 1507 ~1200°C Ailent 014091 7 0150946
¥ |EC26-CA-100023 |CEOZMODNS1E  [charrber T TH-2P-E -0 to 150°C Il T 2014054 1 2015 05M0
T @ -0C~70C
¥ |ED01-CA-100007 |CE02M00T0412 [Thermo Meter Ta215 RH © 25% % KT 20144527 2015 26
Impact TestiCursh Test
ECAT-CA-100001 | HO2MO0M 204 |Impact test 100-372 H fi0~&lcm YL SHEMG (201449417 2015 A6
¥ |EC23-CA-EN0001|CH02M00A0743  [Cursh Test BE-E047 1 0Kk 5 0K EELL 2014094 5 2015 0907
i 0~ 300, ]
¥ |ELOS-CO- 100005 |CE02M00A0555 (D ata logoer 349704, T 4507 ~12001C ojilent 2014091 7 2015 0916
¥ (EDO-CA-100010 [ZE02M00TOSET [Th hufete Ta215 T AN Lap] 2014422 2015 8421
- et Meter RH @ 25%-~98%
(Ove rcharge Test)
V¥ |ELDE-CA- ENOO0F| CH02M00POFTS [Power S upplhy DS6024 0~G0Y O~240 i TECH 20144051 2 2015031
¥ |EL0E-CO- EDD002|CHO2MODPOFTT [Pouuer 5 upply D S6024 O~G0Y O~240 i TECH 20144051 2 2015 03411
¥ |ELOE-CO- ENOO0| CE02M00POFTS [Powuer S upply DS6024 O~G0Y O~240 it TECH 201440351 2 2015 03411
¥ [EANE-CA- 00004 CHOZM0PO7E |Power 5 upply D5E024 0~60%  0~244 O TECH 20144034 2 2015031
T -107C~70°C
¥ [EDO1-CA-I00007 |CHOZMI0/TO 412 [Therma hieter Ta215 RH & 25% 0 G3% KT 20144527 2015 26
Froced Discharge Test
¥ |ELOE-CA-100004 |# Power 5 upply [E36330 050 20 Adl~200 108 LGILEMT 201449417 2015 A6
¥ |ELOE-CO- 100016 |# Power 5 upply E36330 050 20 Adl~200 104 LGILEMT 20144510 201554
¥ |ELDE-CO- 100015 |CE02M00P0451 [Powuer S upplhy [E36330 050 20 Adl~200, 104 LGILENT 201445410 201554
¥ [EA05-CA- 100006 |/ Electronic LOAD  [3311D GOV A0, 300U PRODIGIT  |20i4h512 2015 051
¥ [EAD5-CA-100009 [/ Electronic LOAD  [3311F GO AR08, 3000 FRODIGIT  [20140512 201505411
¥ |ELOS-CO-100005 |CH02M00A0402 [Electronic LOAD  [3311F G008, SO0 P RODIGIT 20144051 3 2015 05M2
Mot 1 DG Wotage 0 1-1000%: & Volage 0.5-700Y & B0Hz, 1kHz; Resistanee 100100 0; DG current 0 im 8-28 AC current 0.01m &34 2 BHz, D.01mA-18, & TkHe
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6. T.1~T8 detail reports:
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Control Ho: LE-CU-1412-0M

Customer: Lenowvo
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UN 38.3 Test Datasheet

Model Hame: L14M2P24
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Control NO: LE-CU-14-12-001

Test Duration: 20144105 2H 412701

Reviewer: Mingya_Wang

Test Sample Identificaion:
Battery Component Cell
Used Sample Ho. Sample State Used Sample Ho. Sample State Used | Sample Ho. Sample State
v 1~4 1 Cyele, Fully charged v 5-8 50 Cwcle, Fully charged v 1C~5C 1 Cyele, 50% charged
v 9-12 1 Cyele, Fully charged v 13-16 50 Cyele, Fully charged v BC~15C 1 Cyele, 0% charged
28Cycle, Fully charged 25 Cyole, Fully charged v 16C~25C 50 Cyole, 0% charged
TA Altitude Simustion :t;:ht*lc?:n:2£31dfﬂ111%n 018?'2:3?0 hrbiertternp; 227 % Dperator: Happy_Gu
Sample Ho.: 01 Sarmple Mo 02
Before After Mariation Rezuts Eefore After ariztion Rezuts
Ma==(g) 147 6 147 & Mass los=04a 001% 3 | LEEERE=) 1458 1 148 0 Mazzloss % | 001% P
OCW W) EEH 260 Residual OCY %[ 93.81% QY] SED EEE] R sidual 0CW 0] 93.80%
Sarmple Ho.: 03 Sarple Moo 04
Before After ariation Resuts Eefore After “ariation Resuts
M=z s g) 143.9 1488 Mazs loss% [ 001% P Maz= [g)) 147 4 147 2 Mazsloss% [ 001% P
0[] 561 360 Fezidusl OCW %] 93.57% OCW [ W] 551 260 Re siduzl 0 CY %] 93 839
Sarmple Mo 03 Sample Mo 08
Before After Mariation Resuts Eefore After Wariztion Resuts
LEEE ]| 147.0 147.0 Mazz lozs % | 001% 3 Mazz (9] 146 5 146 5 Mazsslozs B | 001% P
0[] 261 233 Residusl DCW Bh] 99.81% 0o [ W] 562 SED Re sidusl OO S| 99850
Sample Moo O7 Sarmple Moo 02
Biefore After ariation Resuts Eefore After “Wariation Resuts
Mass1g) 14E.9 1462 Mazz loss % | 001% 3 Mass (9] 145 5 145 5 Mazsloss % | 001% 3
focuin 562 & B0 Fesidual DCWV %[ 93.73% Jocviv) EEZ ZEN Fesidual 0 CV %[ 93.79%
T.2 Themnal Test :t:dhti?:rw:dg Ambiert ternp: 193 Operator: Happy_Gu
ample Ho.: 01 armple Moo
Before After Mariation Resuts Eefore After ariztion Resuts
EEE ]| 147 .6 147 .5 Mazs loss % | 001% 3 Mazz (9] 14810 148 0 Massloss B | 001% P
Oy W] G50 5458 Fesidual D0V %[ ag sa04 Q0 W] EEE] 247 Fezidual 0OV %[ a2 g1
Sample Ho.: 03 Sample Mo 04
Before After ariation Resuts Before After ariztion Resuts
M===(g] 1423 1429 Mass los= % | [IRLT ) 3 | LEEERI=)] 147 2 147 2 Massloss % | 00n1% 3
OCW (W) &.E0 &.d3 Residual DCWV %[ 98.64% OCV[Y] L 547 Residual O CV %[ 98.56%
Sarmple Ho.: 05 Sarnple Ho.: 06
Biefore After ariation Resuts Eefore After “ariation Resuts
M=z =) 147.0 147.0 Mass loss B | 001% P Masz (7] 14E 5 14E 5 Massloss % | 001% P
O W] 259 247 Fesidual DCWV %[ 38 .53% QoW W] SEQ 044 Fezidual 0 CV %[ 38 £3%
Sarmple Ho.: 07 Sarmple Moo 02
Before After Mariation Resuts Before After “Wariztion Resuts
IM===1q] 146 5 1468 Mazz los=% [ 0019 5 IMas= (g 148 5 146 5 Mazzlos=% [ 001% 6
Jocwpn .60 543 Residual OCW %[ 95.57% Jocviv) 260 343 Residual 0 CW %[ 95 .56%
T.3 \Vibration ?::;L?:é?g&m{g;é?u Ambiert termp: 207 O Operator: Happy_Gu
Sample Moo 01 Sample Moo 02
Before After Wariation Resuts Before After “Wariztion Resuts
IM===1g) 147.5 1475 Mazz lozz% | 001% P Mass= (g) 145 00 1451 Mazslosz % | 001% P
00 W) .43 & 46 Residual DCV %[ 93.74% 00V W) 54T 545 Fe sidual 0 CV %[ 93.78%
Sarmple Ho.: 03 Sarmple Moo 04
Before After ariation Resuts Eefore After “ariation Resuts
Mz =[] 1433 14839 Mass loss% [ 001% P Mazz 9] 147 3 147 3 Massloss% [ 001% P
0C% W] §.45 345 Fezidual OCW %] 33.80% 00 [ W] 547 8435 Re sidual 0 CY % 33 77%
Sarmple Mo 05 Sarmple Mo 06
Before After ariation Resuts Eefore After “Wariztion Resuts
IM===1g) 147.00 1470 Mazz los=% [ 001% P IMas= (g) 146 5 146 5 Mazzlozz% [ 001% P
0[] 347 3.45 Fesidusl OCW 0] 93755 D[ W] 543 547 Re zidusl 00 5] 99,795
Sample No.: 07 Sarmple Moo 02
Biefore After ariation R suts Eefore After “Wariation Rz suts
Mass=[g) 14E.8 145 .3 Mass loss % | 0/01% 3 Mas= (9] 145 5 148 5 Massloss % | 001% 3
focu 543 545 Residual DCV %[ a3 7394 Jocw|v) 543 45 Residual 0 CV %[ a3 7204
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Control NO: LE-CU-14-12-001

Start tirne: 20141128 03:40

T.4 Shock Finshtime 20144128 13:20 Ambiert termp.: 214 G Operator: Happy _Gu
Sarmple Mo 01 Sarmple Moo 02
Eefore After ariation Results Eefore After “Wariation Resuts
LEEER ] 1475 1475 Mass loss % | 001% 3 Mas= [g) 148 0 1450 Massloss B | 001% 3
0 C W] 4.5 a4 Rezidual 0CWV %[ 93.73% DLW [ W] 8435 EEE] Fezidual 0 CV %[ 93 78%
Sarmple Moo 03 Samnple No.: 04
Eefore After \ariation Rezuts Eefore After ariztion Rezuts
M=z (q) 143 9 145 3 Massloss% [ 001% . In=z= g 147 3 147 3 Massloss % | 001% P
0C W] 8.48 345 Reszidual OCW % | 93.86% 0o [ W] 843 244 Fe sidual 0 CV % | 99 23%
Sarnple Mo 03 Sarmple Moo 06
Eefore After ariation Re sults Eefore After Wariation R sults
Mass () 147.0 147.0 Mazs los=% | 001% 3 Mass [g]] 146 3 14E 5 Maz=los= % | 001% P
0 C (4] .5 &.43 Re_sidual OCW %] 53.80% 0L [ W] 247 245 R zidual 0 CW %] 39.78%
Sarmple Moo 07 Sample No.: 03
Eefore After \ariation Rezuts Eefore After ariztion Rezuts
IM=zs(q) 1468 146 8 Mass loss% [ 001% . IMzz= () 148 5 146 5 Massloss % [ 001% P
locy ) 8.4 344 Residual OCW S| 93.81% | =R 845 243 Re sidual 0 CY %0 | 93 200s

. Start tirne: 20141128 13:30 . . .
T.5 Exterral Short Circut Finshtime 20144129 08:10 Smbiert termp.: 208 0 Operator: Happy _Gu

Sample Ho: 01 f Sample Mo 02 | Sample Moo 02 | Sample Boo 04 f Sample Noc 05 f Sammple Hoo 06 ) Sample No.: OF | Sample Hoo 08

Resistance

[<100me] mr G364 558 Tz 568 56.2 56.9 g4

OCV beforetest)

after short 244 244 843 343 2435 245 .44 Za4 ga3 .43 .45 .45 .44 Baq 5.43 343
iz Uit

Max Termp.

[ 1700 | 348 354 3.2 348 549 Eb ] 33k sz

Results P P P P P P P P

Start tirm=:2014/11A40 08:30
43 e § Enreh (B C) Firshtirne 20144440 18:40

L mpact-Cylindrical cells greater than 20mm in dizmeter
M Cruzh- Prizmatic, pouch, coindbutton cells and cdindrical cells not maore than 20mm in dameter

Ambiert temp.: 194 0 Operator: Happy _Gu

Sample Mo 0MC Sample No. 020 Sample Mo.: 03C Sarmnple Mo 040 Sarmple Mo 050
ULV before
testv] 3 A0 2.80 381 kX 3.8
Max Termp.
L1790 | ] 234 6.6 53 264
Results P P P P P
STAMT TINE LT 80 T U T TUEU .
T.¥ Overcharge Erh time - 1428 1310 Arnbiert termp.: 183 0 Operator: Happy _Gu
Sarmple Mo 09 [ Sample Moo 10 | Sample Ho.: 11 Sample Moo 12 | Sample Hos 13 [ Sample Hoo 14§ Sample Moc43 [ Sample Mo qE
OCW before
testiV) .61 SR 260 262 251 260 o.E2 .80
Results F P F F P F F F
Start tirne: 201441200820 :
T.8 Forced Oischarge [Component Cell ) Fnsh time 201444428 13:20 Arnbiert ternp.: 204 G Operator: Happy _Gu
Sarnple Mo OBC Sarple Mo 07 C Sarmple Moo 08C Sarple Mo 05C Sarmple No: 10C
OCW before
testiV) EN| 217 N 314 ENE]
Rezults F F P F P
Sample Mo 1M1C Sample Moo 12C Sample Mo 130 Sample Mo 14C Sample No.: 1ac
OCW before
313 315 317 312 214
test(\W)
Rezults F F P F P
Sarmple Mo 1EC Sarple Mo 17C Sarmple Moo 180 Sarple Mo 150 Sarmple Moo 200
0CW before
testiV) 216 216 214 247 ENE]
Results P P P P P
Sample Mo 210 Sample Mo 22C Sarmple Mo 230 Sample Mo, 240 Sample Moo 230
QCW before
testiV) 247 216 214 ENL| 217
Results F F F F F
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7. Test sample:

y By g

Control NO: LE-CU-14-12-001
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