hE B KBRS~ E R R

T/CSCI XXX—XXX

BRERELEET AN
5 2 R4y MR 53k

Supercapacitor safety specification-Part 2: Test method
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BRERFRERANTE £ 2875 : MLHE

T/CSCI 004.2-2018}15E T B H A2 (LU RFRNEZESS) ik, R 2450 HAR
TEAE S I, RIS .
A T B A A RS AR . R

2 MuMsIAxH

NN SCA RS T A SO R A b AN T A ) FL T H IR 51 SR, A H I R A &
MTASCA e FURANE IR 51 S, s CEEEITE RE SR &l T A

GB/T 2423. 4 ML TLH T/ WML SH2807): 5757k 5Db: {E#, 23 (12h+12h
TE)

GB/T 2423.5 ML TLH 7™ MMERLE H2807): WL WIGEafl 0. phi;

GB/T 2423. 10 FL L3I RIE 5528870 W77 WIGFe M-S N. JRah (IE5ZD

GB/T 2423. 18 HLLHLF /= IFEEAES B2 0. BT W0Kb: %, & (F
PATE O

GB/T 2900. 41 HL LA JRFEIBAIE Mt

GB/T 31467. 3-2015 HIZNIR A FIHLE Fah D& MRS 53800 ZAaEER 5
WARFA

QC/T 741 ZERIHZ A &%

IEC 61373 N H MIEEH LS i fEs1REE (Railway applications—Rolling
stock equipment-Shock and vibration tests)

IEC 61881-3:2013 Bkl N ML 4= -4 v o —HL /0 oL 7 Ve 8 FH FR A 48— 5 3 AR 20 XU 2
L7225 (Railway applications—Rolling stock equipment—Capacitors for power elect
ronics—Part3: Electric double—layer capacitors)

IEC 62391-1 W7 KHABEMHEEAWEEE S H1H>: BN (Fixed electric
double—layer capacitors for use in electric and electronic equipment—Part 1:

Generic specification)
3 AREBEMENX

GB/T 2900. 41 545E i J T AIARE A E SOdEH T A
3.1

&40 module

HPIAS PN DL b A A S L (b B i L A EL RS, R AA
D EARE



3.2
HL bleed

P AR (DB (R Th E BT M A DRI Bt KR i g R i T RE R B %
T )5 o

3.3
EN fire

LA BT PR A A SRR BE RFEEI T T 1)
KA LALIA S TR

3.4

W fracture

LA AR AN ST A E N UMAR 15 B HE T BB AR Y, (E T ARG H
3.5

1B explosion

LA AN SR R, FERE RIS, LA 2Ry (R IS R (22 4x i I
WO R ABAEELEND.

3.6

I# overheating

FoL 2 il 2 e o A v AR IR
4 RIEFHE
4.1 HIEHEH

4.1.1 RIEIE

B A HESN, — U1 ISR SPE R IR AT

a) JRfZ: 25°C£5C;

b) AHXIREE: 25%~85%;

c) KAJEJ)i: 86kPa~106kPa;

d) BoRAR AR I, AW SR AR PR S s e P EE FL 2 AR R AUE L,
HARFFE 30min, FHHEEHBR LERRK TAEBRE, £ FRHEZM T ISP
F 24h.

4.1.2 FEMEBER
UNTCHFIR R, A7 78 i L FEL R A% e FEIR Lk, A
a) RATIERE: =57, (SIS FIRMMAMET 57 R, BOLhikE;
b) WHLZEHZREE: =407, (G RAEPAMET 407 R, BOLRRkE;
c) HMAIHZRES: =37, (SHliE TR AEAMET 34 MR, B RE .



E e BRI AR I AT ARAE A RO AT
E 2 LEAORRES VERRBOBHRR, 1=GX (Url,,) /3600,

4.1.3 MERILET. Uk

T AES A e N 2 TR TR E A, IR E A RN N .
DA A SRR A Y B 52 233 2 DA 5K

a) MLIRIMGCREE: AEMEAMKT 0.5 4

b) IR E : HEREAMIKT 0.5 44

c) BN E: SEMEAKRT 1C, PREMEREAMET 0.5C;

d) THIfES: dZS L . BPOREE, HERAEE £ 1%,

4.2 Bk
4.2.1 TERE

FH 2% 2% BT R R 06 S 32 8 TEC 61881-3:2013 119 5. 5 e 347 .
W82 75 kA 7 5 BN S
A B ARRI IO G, AR R A o o B )

4.2.2 IFREIRE

PR IR T AP BRAEAT F 2 2% R 10 7 L

a) BRAESE MG, A A4, 1. T P B

b) FLZ AR AR FE E IR L AR REUE R Us

c) FfEEHL 7, XA AR 70 i B R IR B AUE R 1.5 FEiE T AR E]
HE AR 100% 452 15 78 HL

d) W% 1h.

AR, BAREIE. A& K.

4.2.3 eI

PR IR T AP BREAT F 2 2% B 1 T i

a) BRAEFAME, HAB AL AT A

b) FLZE A LA B E E IR 278 L BATUE H PR O

) FHTERE FELIRICKT FEL 2R 28 BAAAC T Fi 21 B 1K A B Ui 4R SR 5RBRCE, & (RAK A
LR UninJ5 1D 3o TR0 18 2150 E 25 52 119 50% 5

d) M%1h.

HAR RIS, NABIE. AE K DR

4.2.4 FER{RIE

TR D IR AT HE A AR B ) L B

a) BRIEFAME, BB 1 1T AR

b) FAZERAA R E R L R BBUE B O, FEARJE Smin;
c) WH AWK AN RS 10min, AR BN AR T 2mQ
d) W% 1h.

AR E, MAEBIE. A% K.

4.2.5 REERE



4.2.

4.2.

4.2.

4.2.

R D PR AT LA A AR IR U

a) BRARAANE, SR AiZA. 1 AT A B,

b) fE25°CE5CIRET, KA AR EAAN KT 11. 6KPa 15 /1T %> 6h.
RS RIS e, NMARIE. AE K AR, Al

6 BHEKEFRE

PRGN N D BR AT HE A8 B 1) R I

a) BRAESAME, BAESRPAIZL 1 1T AL,

b) HLA AR R B L R B BIBUE R U, FEARE Smin;
c) FHZ S BRI T- A N AN 1. Bm e E AL B RIS B K e |
d) W% 1h.

ARG, NMAEIE. AE K. AR

7 EYHERAR

TR AN T P R HEAT 2S48 SR 1 B i o e

a) BRAESAME, WAL PAELA. 1 1T AL 2

b) HLZR AR BRI E E R L L BIAUE B R O, R AR R Smin;

o) ML RAMAE— IR b, 75 HA SRR OB — R B AR 15, SR, il
—9. 1kgIEMM61cm+ 2. Scmff) i E& AL L ANFE |

d) M%L6h.

HASPAREE, NMAEIE. AE K. Al

e EATEEOTTE AR AR Z B, B RPAT TR, R ST BT A A
Hpgk b e B AN N . J7 T AR PARIE M SR A e 90° , DAMRIEH S . B IHHEZ
YT . AR AT R ZEY R, PR RCEAT TP, AR S 2R B R (1
Lo

F2: BAEERREREZ - REDRETL.

8 SHRIXIE

TR T 2 R EAT FLAE 28 SRR I 27 G

a) BRAESIAME, WAL PR 1 1T AL 2

b) FLZE AR AR FEE B L AR BIHUE K 4, FFEEHE Smin;

¢) H @5mm~ @8mm [ mRANEN CEFARIVMEE 60°, FHRIRIOGE . T8, A2
JeTE ) BA 20mm/s~30mm/s FIHEE, MNTE BT FL AR A8 B AR ¥ 7 ] B 28 CARET 15 B
TE LA B AR,

d) W% 1h.

HASRPARRE, NABRIE. A% K.

9 HERE

PRGN N P BRI AT AR A SR BB R R -

a) BRAESAME, BAERPAIZL 1 13T AL,

b) FEAAEEAREE B 1C AR FUE B K UR, FHE8 K Smin;

c) %LU %Ak AT IR :

1) $rEJ7m: 5 ET A SRR T M (B 1R,

2) HEMUEA: A% 7omm FRREEEAR, CREBEAARAKRE (L) KT B A A Ak



FIRT

3) BYRFERE: MR OV B J7IAF] 100kN (RLE eIk 20HE, fREF 10min);

d) W% 1h,

R SRR, MAEREE. A% K.

4.2.10 BEFIMIW

QT D PR AT LA A AR IR R A 1 -
a) FLZRAR LR HIE 2 HL AL 270 H B A H s O

Bl 1 BARRRKFERISERSE

b) R AR HARTRE T A B AR EEP A ORI Rt BE AR o o R A I R R
HBEAT IR, IR PRI IEG IR

c) WMZlh,

RS0, BAERNE. A K AR
= RE RN — MBI AR B AR 8]

binhs- FNF [B] 38 AT [A] TREAAHR
C min min °C/min
25 0 0 0
-40 60 60 13/12
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7

4.2. 11 m#RiRie

FEREQT 2D BRHEAT LA A LR RN At

a) BRARAANE, SR AiZA. 1 AT A B,

b) HIZEAF AR HIEE B L 7E L BIHUE LI s




4.2.

o) FGHAESEARE THAN, A 5°C/min MEEEFHEZR 130C+2°C, F{rFr
15E 30min;

d) W% 1h,

AR PARRE, NABRIE. A%F K.

12 EEEMIRLE

QT D PRHEAT LA A AR A1 E PR AR

a) BRARAANE, SR AiZA. 1 AT A B,

b) KL FABCE T > B AR BUAE A A TR TR A o 18 I A A (R 2)
AT OO T E « WS R T AN H B B R 5

c) fE4. 1. TRUEIIE T TRCE 24h;

d) $%4. 2. 175 AT i B ik 56 -

RS IR E, NMAERIE. AFE K AT, ISR A2 4. 2.1 E5K.

=2 EEEHIAE
i AHXHE FESLI H]
IH
C % d
R Cab 4042 9343 56
k36 Cab 40+2 93+3 21

4.2.

4.2.

13 JgkiRmiAeg

FR IR0 N D BRI AT FE 2R A8 BRI KR G

a) BRAEFAME, HAS AT, 1 T P B

b)  FLZY A A P 1E 8 HUIA 770 L B BE LR s

o) WA PAIZNS. BWNaCLIFl JREE b, BAE IR T R K ) F12h, 8L
BRI T L S A5 1E o ZKR N 58 4 A0 FEL 2 2 AL

AR, BAREIE. A& K.

14 FEBAIALE

L2 H A BRI 4% I8 TEC 623911 19 5. 20 HFLE HEAT .
FL s B L DR FFAE R P e AR BERR R IO AL B . R — A LA R B Tk —

Wo WRIGHI ISR CRIGRFER ) N HE 725 H o AT A HE 28 258 PR ) i KBRS IR TR AS
M 305,

4.3

4.3.

AR AR R, NMAEIE. AE K ARG
R
1 4RI

PRGN N D BRI AT HE 7 AR AR ZH 1Y) 4 2% r BH 160 -

a) BRAEFAME, HAERBHIZA 1. 1T TAb
b) R4 2 i FH A T 222500V RS 7 5

) A3 IR IE SRl AR5 2 [a) r 4e 2k LT .

A AT IO R, HAZ H N KT 100Q /V,




4.3.2 #fRzhidig

BRoAEER, WA R AT W AT IR S, BT

a) VAR S L IRQC/T 741-2014116. 3. 103E4T;

b) ML A B IR TEC 613731047, oA B4 P S AR U 5 b 22 26 47 & .3t

5 7 VR TR 5

c) HAh R AT F AR S FL HGB/T 2423. 10347,

AR5, S rl I TAE, Ab2omid. TRRURs), Ak R IR R i
TSR, SiMSElr. TR, B BRIESILER, HA4aSm M 24, 3. 12K,

4.3.3 HlohEiRLE

PR A BRI AR B AT AT ph i i, B R

a) VRZAEFH AR BN AZ IBGB/T 31467, 3-2015047. 23T,

b) ML A BB IR TEC 613731047, Fo AR AR B4 P S AR U S s 22 26 47 & L3t

5 7 VR

c) HARRIFHAT I AR A $X IBGB/T 2423. 51347 o

AR5, ST TR, Abeomid. TRRURAE), Ak R R R i
AT RE dRselr. TR, K. BRIESILS, A4S 24. 3. 12K,

4.3.4 TFREIRE

PR IR T AP BRI AT F 2 B ZE 100 7 P

a) BRAEFSAEME, HAMBBH IR, 1. 1T b 2L

b) FZ AR FE E IR L AR REUE R s

c) FMEEHL 7, XA A 70 i B R IA B R 1.5 FEiE I AR E]
HE AR 100% 45 15 78 HL

d) W% 1h.

AR, BAREIE. A& K.

4.3.5 IR

FEIR AN N P BRI AT F A AR A2 1 i i Pt

a) BRAESNAME, MARBHIZA 1 AT WA,

b) R ARSI FH 1E E FRL Zo7e PR BB E L 0

c) FATEE UL LX) LA B A TR B B I AR LR 0, 5 AR S i, & (IR TAE
HL s 0, J5 D) e ik 3140 25 B 1 5.0%;

d) M%1h.

HASRBARRE, MABRE. AEK. ARK.

4.3.6 FEERIAI

PR IR T AP PRHEAT FL 2 2R 2E 1) 5 e

a) BRAEFAEME, HAMBBHE4. 1. 1T A 2L

b) HLZR AL AR E IR 2 7R R BNEUE R U, FFFRJE Bmin;
o) FHL B A AR 10min, AR ER HLBH R N T 5mQ
d) W% 1h.

RS S, NMABIE. K.



4.3.

4.3.

4.3.

4.3.

4.3.

7 SRt

FEIR AN P BRI AT A AL 1) e i A

a) BRAESAME, MAREHLL. 1. 13T TAL 2,

b) B E A AR A B R R v FE O 4000mER (5] R ISR S, IR N25°C £5°CHY
IREE N 5hy JEF1EE MR LR A A PR Y Y AT Rk

c) M%2h,

ARG, SEAIES TE, BABRE. AE K AR A

8 BHEKRRE

PR IR T D BRHEAT FL 2 22 1) VR e

a) BRAEFAEME, HAMBBH IR 1. 1T b 2L

b) HLZR AL FE E IR £ 7R R BNEUE R U, FFFRJE Bmin;
c) FLAAAR LG T R AN 1. 5m AL kTS S K Ve U L,
d) W% 1h.

HA RIS, NABEE. AE K DR

9 HrERE

PR T AP BRIEAT FL S 22 1 T i

a) BRAEFSAEME, HAMBBH IR, 1. 1T A 2L

b) HLZR AL AR E IR £ 78 R BNEUE R U, FFFRJE Bmin;

c) FZULN AT

D) B SEASEATEM AR LRSS ZEE RN AR WRERES %
FIBFIE T AT IR, 3 B TAR 4L P B HE 51 7 ) i

2) FrERUE: A2 7omm FREFEAR, SRR (L) KT S RS
RS, A 1m;

3) PAEFRRE: HrEJPAEI TGN 2 —, fR¥F 10min; FLAZBLA L EiL 2] 30%, B
B IE 735 3 B 25 28 A R B (Y 1000 %5, BRIA ] 500kN Hr KA

d) W% 1h.

HARARI S, BAREIE. A& K.

10 mETEFRIE

PRGN N AP BRI AT H 2 A AR 2E IR FE R PR

a) FEA AR T E HL IR 70 L B EUE L s

b) K AR AR B E T — A H AREE I ORI I T A o R AR IR R AR R AR
BEAT T, iR EEIE P IREB IR

c) M%1h.

HARRARI S, SRS TIE, BAERE. AE K. AR

(R 185 s

T M R D IRIEAT B AR 1 I AR 56

a) BRAESAME, HASEARRA 1 LTI,

b) HLZR AR B E E R L AR RS R U

c) KrHI AP E TN, AR HRIE 5°C/min HIE B THE R 130°C£2°C, FEARHrt

IR JE 30min;



d) M%L 1h,
ARSI 5, el Ew TR, HAVRE. ANEK.

4.3.12 RTEHRARL

HL 2R AR 2H A8 AR h SR I N A% R GB/T 2423. 4 Wik 2 34T, FLBEEB N 55C, ik
BARAUREN 6 K.
LRSS BRI, A A TR H AR, AL 4. 3. 1 2K,

4.3.13 RLHEIRWE

HL 2R SRS ZH A8 A8 8 SR 0 N 4 R GB/ T 2423, 18 W EESS 4 (3) MUk T, WIRIEH
BN 4K
AL, Ah5e e, WERRRARNCR . B K BIESEELR .

4.3.14 {KEmiR

QT D PR AT A A A R T KR 1 -

a) BRARAARE, ARSI, 1 AT T B,

b) HLZA AL HIE e HL AL 770 H B A HL s O

c) KA A ERALIR NS, S%NaC LI (R 70 b, BUVH IR N K& ) Hi2h, BX
LR P AT I SRS 1L . ZRKIR R 5E 4 i FEL AR RS
RS4RI S, MARIE. AE K.

4.3.15 HPERAHEIR LG

P HR IR P BRI T rR A 2L I A0 K e iR

a) BRAESAME, BB, 1. T b 2

b) FE 7 AR AE T IR 70 FE B ATE F R s

o) e — BRI, FERSE R I AR 22 /K R 20em, A 50em. P4
FFEAN T TR M 8em. Y IM IR S5 A4 (1 BE B8 052 N50em, BE WA 23RS T
by T (%) B b v B, B PR XU 7 E 5

d) 752 7RSS A 22 /0 Smize [ Hh 7 s RVACHT, 23 60s TR , i B 8 T R
Jio WA RSERKIEIER S, v LA B4 AN S B8 75 5

e) FHZX AL HBE AR B 7E KJF T 70s;

£) B EAR WA b, AR RS T E60s. ST )E, #8H
PR B AE KB 60s;

g) Wim#EFEE, WME2h,

ARSI S, NABIE. WA ik, 6K, NAEKEZITE2ninNE XK.

5 MIEIEF
5.1 Bk,

HLZF A% AR IR R PP MRS
*3 BARPHRANERF

e R0 T A4 I TTAE %S ARG
1 i 4.2.1 14, 2#
2 e 4.2.2 3%, 4#




=3 (D)

Frs RIS TR RIS ARG
3 o 4.2.3 5#, 6#
4 bk 4.2.4 T#, 8#
5 {iSaViS 4.2.5 o#, 10#
6 H k% 4.2.6 11#, 12#
7 HEHY it 4.2.7 138, 14#
8 gl 4.2.8 15%, 16#
9 Bk 4.2.9 174, 18#
10 R EETRER 4.2.10 194, 20#
11 I 4.2.11 21#, 22#
12 (ERERI e 4.2.12 234, 24#
13 KR 4.2.13 254, 26#
14 FELIA 4.2.14 27#, 28#

5.2 1R
A S A R IG LT WaR4.
x4 BAREARRIEF

Frs RIS TR RIS ARG

1 # 2 4.3.1 1#
2 IREh 4.3.2 21
3 IR 4.3.3 3#
4 T 4.3.4 4#
5 T 4.3.5 b#
6 i 4.3.6 6#

7 gk 4.3.7 T#
8 H k% 4.3.8 8#
9 /AN 4.3.9 9#
10 G 4.3.10 10#
11 Ik 4.3.11 11#
12 AR A 4.3.12 124
13 LA 4.3.13 13t
14 KR 4.3. 14 14#
15 AR e 4.3.15 154
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[11 GB8897.4 JRHLh 2455y HLHIb I 22 & EoR
[2] GB 21966 45 Fb AT E B i 7E 3 3 1 22 4 R
[3] QC/T 741 ZEHMBH B

[4] T/CIAPS0002 #E Haith Al 22 4 A P2 i

[5] IEC 62576 & &3 )W AR ZEHXZ B A & - BRI 5 77 7% (Electric
double-layer capacitors for use in hybrid electric vehicles—Test methods for
electrical characteristics)

[6] UL1642 #EH % 45#E (UL Standard for Safety for Lithium Batteries)

[7] UN38.3 k& [ a6 i fiak 4o Abn e T 55 33070 —38. 33k &R A Es 1 e
i (Recommendations on the Transport of dangerous goods manual of tests and criteria
Part 3-38.3:Lithium metal and lithium ion batteries)
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