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Lithium-ion Battery UN38.3 Test Report

Recommendations on the TRANSPORT OF
DANGEROUS GOODS

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

Customer: Lenovo
Model: L15M4PCO0
Rating: 7.5V, 6135mAh / 46Wh
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1. Purpose of the Test

To test each cell/battery is of the type proved to meet the requirements in United Nations
Recommendations on the TRANSPORT OF DANGEROUS GOODS, Manual of Tests and
Criteria, Fifth revised edition, Amend.1, Section 38.3.

2. Test Quantity

2.1 Four batteries, at first cycle, in fully charged states. (For T.1~T.5)

2.2 Four batteries, after 50 cycles ending in fully charged states. (For T.1~T.5)

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

2.5 Four batteries, after 50 cycles ending in fully charged states. (For T.7)

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

2.7 Ten component cells, after 50 cycles ending in fully discharged states. (For T.8)

3. Test Procedure

3.1 All detailed test procedures must be based on United Nations Recommendations on
the TRANSPORT OF DANGEROUS GOODS, Manual of Tests and Criteria, Fifth revised
edition, Amend.1, Section 38.3.

3.2 Test flow shall be followed as below.

Test Start

v

Test 1: Altitude Simulation ¢

Batter
( y) Test 6: Impact / Crush
v (Component Cell)
Test 2: Thermal Test v

Batte
( ) Test 7: Overcharge

v
Batter
Test 3: Vibration ( y)

(Battery)
v v

Test 4: Shock Test 8: Forced Discharge
(Battery) (Component Cell)

v

Test 5: External Short Circuit
(Battery) v

| > Test End <
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4. Test Result
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4.1 T.1 ~T.4 Test result: Passed
4.1.1 All batteries could meet the requirement of Table 38.3.1 Mass loss limit (M<1g: 0.5% ;
1g M 75g: 0.2% ; M>75g: 0.1%) and residual OCV not less than 90% after the test.
4.1.2 No leakage, no venting, no disassembly, no rupture and no fire.
4.2 T.5 Test result: Passed
4.2.1 All batteries could meet the requirement, external temperature did not exceed 170
4.2.2 All batteries were no disassembly, no rupture and no fire during the test and within six
hours after the test.
4.3 T.6 Test result: Passed
4.3.1 All component cells could meet the requirement, external temperature did not exceed
170
4.3.2 All component cells were no disassembly and no fire during the test and within six
hours after the test.
4.4 T.7 Test result: Passed
4.4.1 All batteries could meet no disassembly and no fire during the test and within seven
days after the test.
4.5 T.8 Test result: Passed
4.5.1 All component cells could meet the requirement, no disassembly and no fire during the
test and within seven days after the test.

Conclusion: The samples had passed the test items of UN38.3.
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5. Test Equipment
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6. T.1~T.8 Detail Reports:

Cortrol Ho.:LE-CU-15-10-021 UN 38.3 Test Datasheet
Customer: Lenowo todel Name:L1SMAFCO Test Duration: 201508/28~2015M 22 Rewewer: Wind_zZhao
Test Sample [dentification:
Edtery Fack Componert Cell
Used Sample No. Sample State Used Sample Ho. Sample State U=zed Sample Ho. Sample State
W 04-04 1 Cycle, RFully charged W a5~08 A0 Cycles, Fulycharged W 01C~05C 1 Cycle, 50% charged
W 03~12 1 Cycle, Fully charged W 13~16 a0 Cycles, Fully charged W OBC~140C 1 Cycle, 1% d scharged
25Cyclez, Fully charged 23Cyeles, Fully charged ki 160 ~25C a0 Cweles, 0% discharged
T Altitude Simulation ﬁ:g:mﬁgﬁgﬂgﬁz018?'2:3?0 Bmbiert temp: 200 T Operator: Happy_Gu
Sarple Mo 01 Sample No. 02
Before After ‘ariation Results Before nfter ‘ariation R sults
Mas=(q) 209.380 209 5378 Maszs loss | 000% P | LEE=RI=]] 209 450 209.447 Massloss U | 0.00% P
OCW Y] 8360 5.555 Residual OCW 2| 93 940 OCW Y] 270 EEE Residual 00 %] 939300
Sample Hoo: 03 Sarmmple Ho: 04
Eefore After ‘ariation R sults Eefore After ‘Wariation R sults
| LEEER=]] 209500 209497 Mazs loss % | 000% P | LEER =] 208420 208.45 Mazs loss % | 0100% P
OCW ] &84 5577 Residual OCWV %] 93.92% OCW (Y] EEEE] 5ATE Residual OOV | 93920
Sarnple Moo 03 Sarmple Moo 06
Eefore After ‘ariation R sults Eefore After ‘ariation R sults
IMazs(g) 209 510 209.508 Mazs oss % | 000% P IMass () 209420 209418 Massloss % | 000% P
O[] 878 257 Reziduzal DC\.I'%| 53.92% DLW W $577 8Iv2 Residaal DC\."%| 53.94%
Sarple Ho.: 07 Sample No.o 08
Before After ‘ariation Results Eefore Nfter Waration Re stz
Maz=[g) 209,390 209,388 Mass loss % | 000% P IMasz [g] 209380 209.378 Massloss % | 000% P
Tocw v 3 561 B 555 Residual OCW %] 93939 ooy 3385 8 580 Residual OCW %] 93 9404
T.2 Thermal Test i::-t :::;émnigﬂgﬁ;n? -@D Armbiert ternp: 1935 0 Operator: Happoy_Gu
Sarmple Mo 01 Sample No. 02
Eefore After ‘ariation R sults Eefore After ‘ariation R sults
Masz=(g) 209.378 209 576 Maszs loss U | 0.00% P LEE=R ] 208 447 205.444 Massloss B | 0.00% P
OCY [v] 8555 9.433 Residual DC\.I'%| 95 5704 OCW[ W] R EFEE] Residual DC‘.I'%| 98 F10h
Sample Hoo: 03 Sarmmple Ho: 04
Eefore After Wariation Results Before After ‘Wariation Resuts
Ma==(g) 209497 209493 Mazs lozs % | 00n0% P | LEEERE=]] 209418 209414 Maz=lozs | 000% P
00 W] 2377 5450 Rezidual OCVW %] 92 4% 00 W) EELE 5452 Residual OOV %] 92550
Sarnple Moo 03 Sarmple Moo 06
Eefore After ‘ariation R sults Eefore After ‘ariation R sults
IMass(g) 209508 209,506 Maszloss % | o009 p Iwas=(q) 209418 209414 Maszloss % [ 0009 P
O[] EET] 2,450 Rezidual OCV %] 98 55% DLW W G572 2454 Residaal DOV %] 92 6204
Sarple Ho.: 07 Sample No.o 08
Before After ‘ariation Results Eefore Nfter Waration Re stz
Mass[g) 209,388 209,384 Mass loss % | 000% P Mass (9] 209378 209.376 Massloss % | 000% P
O W] 8355 5432 Residusl OCW 80| 95 S6ag 0CW [ 8380 5456 Residual 00 %] 93 5500
i Start tirme:20134 04 9 0340 .
T.3 Vibration Finiz b tirne:2 01540420 0220 Arnbiert ternp: 207 0 Operator: Happy_Gu
Sample Ho: 01 Sample Moo 02
Before After ‘ariation Results Eefore Nfter Waration Re stz
Mas = [g) 209378 209,373 Maszs loss % | 000% P Mazs= (] 203444 209.401 Massloss % | 000% p
O W] B.433 5424 Residusl OCW 80| 95 2904 0CW [ 8445 5434 Residual 00V %] 938704
Sarmple Mo 03 Sarmple Moo 04
Eefore After ‘ariation R sults Eefore After ‘ariation R sults
Mas=(a) 209,435 209.433 Mass loss % | 0008y P | REEER =1 209414 208412 Mass|loss B | 0008y P
0[] 3 450 0,452 Residuzl OCW %[ 999184 LW W] 3452 0442 Residual OCY %] 99 s204
Sample Mo 05 Sample Moo 06
Eefore After ‘Varization Rz sults Eefore After ‘Variation Rz sUts
Ma==(g) 209 505 209.504 Mazs lozs % | 00n0% P | LEEERE=]] 209414 209411 Maz=lozs | 000% P
OCY [v] 8.4a0 8440 Residual DC\.I'%| 99 SR04 OCW W] a.454d 8 A48 Residual DC‘.I'%| 995904
Sarnple Moo 07 Sarnple Mo 03
Eefore After Wariation Results Before After ‘Wariation Resuts
Mass[g) 209,384 209,282 Mazs loss | 0.00% P | LEEERE=]| 209378 209.374 Massloss % | 0.00% P
Jocv 3432 0.2 Rezidual OCW %] 93 85% Jocuiy) 3436 8447 Residual 0OV %] 93839
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T.4 Shock Finis h fime 2 015/10/20 1330 Arbiertternp: 214 g Operator: Happy_Gu
Sample Mo ™ Sample Moo 02
Before After Wariation Re sults Before After Variztion Rezuts
M === g 205 373 208570 Maszs loss % | 000% 3 Maz= ()] 209 441 209.438 Massloss B | 0.00% 3
00V W] 5424 .421 Residual OCY % | 93 36% 00w W] [FE B 421 Fesidual O CW %] 93 96%
Sarmnple Moo 03 Sarmple No.: 04
Bcfore After ariztion R sults Before After Warztion Rezuts
Iass(g 209.432 209,490 Mazzloss% | 000% P Imaz=(q) 209442 209.409 Mazzlosz% [ 000% P
0CWV W] 5452 5.445 Fesidual OCY % | 93 35% OCW[W] g 442 BA3% Fezidual O CV %] 99 95%
Sarnple Moo 03 Sarmple Mo 06
Befaore After ‘Wariation Re zutz Eiefore After ‘War=tion Re=uUtz
IMass(g  209.504 209 501 Mazslozs% | 000% 5 Imass (g 209411 209408 Wassloss % | 000% P
05[] 3 .440 2437 Feziduzsl OCW %[ 99 959 O CW [ W] S 446 & .A44 Fesiduzl O CV %] 39.95%
Sarnple Mo 07 Sarmple Moo 02
Before Bfter Wariation Re sutts Before Bfter ‘Wariation Re=suUts
| REEEE=)] 208382 203373 Mass los= % | 000y 3 IM=s= [g)] 203374 2033 Massloss B | 0008 3
Tocu v 5423 5 .421 Residual OC'Y % | 99 9894 Yocuw 5447 & Ad4d Feesicdoal O C 4 53,96%
o Start time:201 SADZ0 13 :50 _ ) ]
T.5 Exterrml $hort Circuit Finis htime 20450421 0910 Smbiertternp: 208 'S Operator: Happy_Gu
Sample Mo M | Sample Noo 02 | Sample Moo 02 ] Sample Moo 04 f Sample Moo 05 f Sample Moo 08 f Sample Mo OF | Sample No.: 02
Resistance
{<100m ) b1 5492 b1 566 557 BT ] 588 itE
OC before tests
after short 2421 0000 g4 0.000 9.448 0.000 9.438 0.000 8.437 onoo f.dd4 0000 8.421 0.000 f.d44 0.000
cireuit(V)
Max Temp.
[ 170% | G52 a3 E=R| 331 S48 a2 S4F BLE:
Results F F F F F F F F
Start tirne: 20130980 05:30 .
T.6 Imp=act / Crush Finiz h i me 2 0150920 1240 Arnbiert ternp.: 194 Operstor: Happy_Gu
O rnpz ct-Cdindr cal cells grester than 20mm in diameter
W Crush- Frismatic, pouch, coinvbtton cells and eylindrical cells not morethan 20mm in diameter
Sample Mo MC Sample Mo 02C Sarmple Mo 03C Sample Mo 04C Sample No: 05C
HCV before 3,751 3.749 3.751 3.752 3748
test(\V]
Max Temp.
[ 1708 | 287 295 a0 HME 294
Results P P P F F
Start tirne: 201340042 10:20 i
T.7 Overchange Arnbiert ternp: 1839 B Operstor: Happy_Gu

Cinisoime g o ee 12
Sarple Moo 09 [ Sample Ho: 10 | Sample Mo 11 Sarnple Moo 12 | Sample Ho: 13 f Sample Moo 14 f Sample Noc1S Sample Moo 16

HLV before £.561 8574 8581 2569 B.572 8579 2 568 B 570
test(\W]
Results P F F P F F F F

Start time:201 34042 02:20

T.2 Forced Oischarge Finiz biime 2 01510723 03 Arnbiert ternp.: 204 T Operator: Happy_Gu
Sample Mo 0GC Sample Mo OFC Sample Mo 02C Sarnple Mo 090 Sample Mo 10C
OCY before
test[V) 237 2ATS 2.3 3384 3383
Reszults P P P F F
Sample Mo 110G Sample Mo 120 Sample Mo 13C Sarnple Mo 140 Sample Moo 135G
OCY before
test[V) 2375 2379 2.3 3384 3ATE
Results P P P F F
Sample Mo 1EC Sample Mo 17C Sample Mo 120 Sarnple Mo 190 Sample Moo 20C
OCY before
3380 3372 3374 3.380 337
test[\V]
Reszults P P P F F
Sample Mo 210G Sample Mo 220 Sample Mo 23C Sarple Mo 240 Sample Moo 250
OCW before
test[y) 3372 3375 3374 3370 3373
Reszults P P P F F
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