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HBEBEes 5185750

1 SeH

GB/T 34870 BYA~ &l 730 ML 1 i 2 vl 75 o A AR A 30l 2R AR L o0 28 ot B R A SR | 42 4
RbR A A% s RS A DL SO PR AP SR EOK
AsiB oyl T EE A0 J2 RGBT i R SR R R L A A

2 HMEMEs|HXH

AN SRS FA S R ASTT ARG L LT B A 51 T St A0 B A RAS GE T A%
F . FLRASTE B 51 SCrE  Fam i MUAS (AL 8 B A B8 8080 3 1 1 A S/

IEC 613732010 EREEINH  HLA A1 & v g oA 3% (Railway applications—Rolling
stock equipment—Shock and vibration tests)

[EC 62391-1:2015 W7 Kol Uik € B2 A4 55 1 3040 B OHLIE (Fixed electric
double —layer capacitors for use in electric and electronic equipment — Part 1: Generic specification)

IEC 62576:2009 G ai hllah & ARCL R w4 WA PR 35 7735 (Electric double—layer

capacitors for use in hybrid electric vehicles—Test methods for electrical characteristics)
3 ARIEMEN

B A A I Sk T AR S
3.1

% capacitance

C

I A7 H, faf HYHE /7 .

i S GB/T 29000161996 L 2.3.1.
3.2

FEMESE rated capacitance

Cr

BT 7 AR B T R E Y H A

F. M5 GB/T 2900.16-—1996. 52 X 2.3.3.
3.3

BB HEEIF super capacitor

— i HO Al 2 i BB AR 1 L A 1 e L AR RN E e it 2 (a) L R Dy — - B R A, 2 S R i R L TR
i it 70 B TR R A B rp A e ) R R Y OC AR M 2R R L TR L TEAR BRI D AR — R A
T B 0 0 O R R A IR Y RO
3.4

WHEEHBRBAEFEE electric double-layer super capacitor

HE Bl R FH o5y Db e i AR R R T2 b R L 3 o B 1 /5 30T ODUH, 2 R i HE L IO 4 5 B i L 7 4E

]
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Yt 0 A0 AL LR v I ] R He YOG AR 2R AR TR L s IR AR I Dy 0 V.
3.5

BEEBHEMBARSE hybrid super capacitor

Al AR U 2 L ) — fl A AR DU 2 B AN R B A8 4 v, 7 4

3.6

IKBRRBLEEBEAREE inorganic electrolyte super capacitor

e 7K 22 1 W PR O v i i 1) B R P 7
3.7

BULEBZHBZESEF organic electrolyte super capacitor

K A HLA TS WE 0 ik 0 ) B 2 iR 25 4

3.8

BE  cell

HL 25 A IO RE A BTy Rt R TR L PR AR /R L o S i R A 2 A R A R A
3.9

4 module

FH P A Bl AN DAL H 2 i A B LB R B 2 G A
3.10

FEMBE rated voltage

Uk

VBT Rl B SE (1) FL 2 o Y e T AR TR .
3.11

K T{ERE minimum operated voltage

Ui

BT BT A ) H 2l Y e AT L
3.12

ilE7FBER storage energy

-

7R3 B R g AR Y BE &
3.13

BIERBER rated energy

Wi

BT BT ML [ o 258 6 B9 6 A7 HE 5L
3.14

JREBEEZEHE mass energy densily

E..,

M ae R S AR EZ I,
3.15

FIREBERZE volumetric energy density

E..

Wi R SHREREPZIE,
FE . LA BRI OB AhTE RS OR35S 058 1 340 ) 6
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3.16

M FE internal resistance

R

— AT R B R T A A A L A P A Y A Y A (AR S AR R
FEIEAT AR I AR AR FE ) R A L AR N TH R A D 1) A

[GB/T 17702—2013.,7F X 3.35_

3.17
FFRAPFE nominal internal resistance
Ry
BT B AL 1 f 5 g N P AR BR{E .
3.18

FEEMREFEE S voltage holding characteristics
BT B R EE  FARIRE T 4Ed B RAEE 1],
3.19
JREINEZE mass power density
P
L7 e B0 5T B BT B H L T e
3.20
BERXREEZEE maximum mass power density
Py,
FO G HL 1Y HL 7 A SR T A Y e o B A ORI R
i A2 (R R R T AR A e Y P BRI e e T AR
3.21
EIRIHEZFE  volumetric power density
P,
JERSE E R DAL AV TR ORYIE S
3.22
RAEIRINFEZE maximum volumetric power density
P
FO G L 1Y HL 7 A SR AR TR T e o B A R R
i AR R M) AR A e Y P BELR R o e T AR
3.23
BB charging and discharging current
!
L 25 e 70 FL B¢ AL IR (1) FL S 1HL
3.24
itrim B leakage current
RIFHE AR GUE B r i Z B R (.
3.25
FIRIEEZS] upper temperature category

R, 75 hie BT IR i AL TE 1) B ok B 05 LB
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3.26
TRIEEZS| lower temperature category

HE 5 e 0T B BT R B e BRI S

4 EHEH

R AT 2 000 m,
i B 2290 O
a) —40 C~60 "C U 2R AR ;
by —30°C~55 COREMH AL ;
c)  —20 °C~55C b FEMBERR .
AE 1E F {25 0 P W 3 5 0 3 7 2R AT PR L AE I SRR DU R O
H{E 1E F py pLAR I o AR B
Vo B A A T TR R R
I S S A R B R R R R
—— R I A AR
il L 7K 78 Sl il 4
— R G
—JE I F i 17 20 i R
— B 1E F i B (R o PRy Hi X0
—— R G 5 K/h) sl BE G a5 90 /ho ik B bk ok 28 4k
—— R A 2 000 m;
5 H, 7 L
— R E(FAWEE).

5 43
5.1 #EiR

i L A AT AN R nT gy g AN TRl A 2
5.2 BT E

Fi2 H3 B 0 Dy X BR 2 o AN U B P, 28 9
5.3 mEREEBSE

¥z I 4 Oy RUHD, 2 2 v, 75 4 LR & 7B 2 rh 75 86 55
5.4 IREMERSE

2 VL A 0 S AR T 3 Sy VL e S R[] A e O

6 HmEZEXKINXLE

6.1 HIWHE
TG O 48] A e R A

1
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Jor X 4 = B4 7 A 7 e L 5 A — Bl — LA A S IR 2 i A SR
MR T2 o A5 R B R R A G B A P s L HOLROE AT Rl B R i ol B P BE R L R AT
RS . R A0 b A — TR S A R FE AN S

6.2 iXIEEH
6.2.1 IREZH

B 1 A7 AL b s — U R MK S B A R SRS R AT

a) .25 °C+5 C,

by AR EE . 25040 ~8500;

c) KA HJ:86 kPa—~106 kPa,

(65 AR 1) 285 5 00 S T S A B e 2R AL I B G B Y 2 R 20 °C .

0 A e 3l A W . — BE I 5 LA il 3 T A0 7 Y R UG R e A T R B B A s (IR AR R R O A
VRN R R R 24 h SRS I 7 A AR RE L DAE D% il e IS 9 X0 BE MR R 6 (i 58 0 L IS
fr I B 5 DR — 2O .

6.2.2 MBI . IULFE

I S A (S T T 2 IO e A LR R

a)  FE RN W MEREE AT 0.5 84

by H I B R BE AN T 0.5 8¢

o) IRJEM R BAAE SR K EART 1 °C el R AR T 0.5 °C
d)  THEF R AR Ay Bb O BE HERRRE S 0.1 04

e) MR- EL. 2 EEART 1 mm;

) BRiE B a2 fERREE N 005 6 DL |

6.2.3 FRHERBIR

5 o3 AT ML 7E Ab L AT 3 e 0 AT PELE B T e G, A IR

a) IRGRRES. =51, 80 8CEH & R AEMAIRT 5T, ML)  HOH 3

by MHJZHRFEL . T=101, 3f 66CCH K& R AKT 100, AEFD HEIL G K
c)  FLIRHL A A4y . 3C,

1. C Fam il 75 Fo el i el R R NI TR 3 C SRR 3 T R .

E 2 R PRI e G o) AR R O I BICHE Ar A e

F L HED LERAME ., =Cy X (Uy —Un.) /3 600,

6.3 NI InH
LS H W= 1 s,
X1 BERHABEMBER

5 b e 7 K 5147 14 58 VR FE A Bl S
1 CA & TR 6.4.1.1 . » ok i
2 S RT B i bR g 6.4.1.2 ® ° | el it
3 H, 75 ) 6.4.1.3 ° ° '

o
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+:= 1z
75 K 9@ 71 H R ] 17 1 0 Ui W B gl H
4 (A BH ) 6.4,1.4 . ® o it
5 dpe R ) R B 6.4.1.5 ° 2
6 T % I H il 6.4.1.6 ° 2
7 o, P £t 5 B i g 6.4.1.7 ° ° 2
8 i 12 e e 6.4.1.8 o 9
9 e A 6.4.1.9 ° 2
10 I I 4 i 5 6.4.1.10 ° 2
11 i 5 4 il o 6.4.1.11 ° 2
12 10 B A7 it g 6.4.1,12 ° 2
13 aof HIH O B 6.4.1.13 ® 9
14 i o e 6.4.1,14 ® 2
15 S AT i 6.4.1.15 ° 2
16 o il i 4% 6.1.1.16 ° 2
17 % Pl 46 6.4.1.17 ° 2
18 i 5 6.4.1.18 o 2
19 T 7K ¥ 6.4.1.19 ) 2
20 ifit JEE A7 26 ik 5 6.4.1.20 ° 2
21 L A% 4 . 6.4.1.21 ° 2
B2 A BRI H an e 2 B,
F2 WARNKIIER

5 Far 4 i Fa ) 17 i 3% R 0% FE G #ih
1 CLN [WINE Tk v 6.4.2.1 ° . g
2 A IE R T R R 36 6.4.2.2 ] . ¥
3 L o ) 6.4.2.3 [ ° el i
4 P BH 01 6.4.2.4 ® ° T i
5 Fl X o 22 i T e 6.4.2.5 ° ° £ i3
6 poRiz: 90 e RN 6.4.2.6 ° ]
7 o, P 04t 5 B a5 6.4.2.7 ° ° 1
8 1 5 73 i 1 6.4.2.8 ° 1
9 i T i 6.4.2.9 ° 1
10 i 7 L g 6.4.2.10 . 1
11 o i) ik 4 6.1.2.11 . 1
12 5 He i g 6.4,2,12 ° 1
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3= 2 (z)
S Fir a7t H R EPREN Ul i B/ 2
13 7 & it 56 6.4.2,13 ° 1
14 Jn B g 6.4.2.14 ® 1
15 s3] €SS W. ° 1
16 il JEE 7 B 1 45 ° 1

LR 2 P O RSO A R O A T A IR B SR R T AR AR L T AT L A WA 1Y
BE S SIEAT HA T i
6.4 KA IE
6.4.1 BFIXIE
6.4.1.1 MEIREKRE

TE RUFIOCE T B iEE RS A R w70, S AR A B R e, R 18,
PILER I RiE
FH B 032 46 A P 0 i B AR ) s S A RS N T b o L I C R

6.4.1.2 SER~TREERK

FH 55 EL Ay 25 46 A i 25 25 TR 09 SME RO I & L 76 ) o 7 3R R A R R SR 1F .
6.4.1.3 BEIUE
6.4.1.3.1 HBH

I SR R NI R
a) AR LEE AL T el B BUE R Uy
b)  HLAAFHARLUEE R T A #) 5 TAERTE U,
¢) HELIE a)~b)3 U, i HL A A L MUIUE LR Y 90 20 B AR AR AR HL R U BY ] 25
d) D T A YOIR PR L B g R g A IO R
[

- see (] )
{]. [}LI-R {JT|11i::

.

C HL 25 B ik i (F)

I ——FO L HL L R S (A
t ——FoEL ) B R ()
Ug — 8 A (V)

Ui e B AR R B R R (V)
B 25 22 AN s B e AR 100,

6.4.1.3.2 f&1FEER

Fi BB 40T A5 BRI ik r, 0 A A B i 7 BE B P T G BB 0 B
a) AP ERR T oSS ERIE Uy

=]
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by HTE 30 min;:

c) HWAEMPWIEY S s 5 LVEER R T R 3 SR TAEEE U, SRS s A R U F
i) ¢ T YR a)~c)3 I

d) AR A (2) () M () TR A A SR Y G A e T L T B R R R R R L O

A .
I JUdI
Y =360 L2
P:dn :g ‘“[: 3 }
E, =¥ (1)
=
W —— AR & A FUBF (W - ho
I FOCHE HE 3L . B R R (A
U HE 25w B S L B AR (VD5

E i Jif B HE W R R A FUR R s (W - h/kg)
E.. {KFHRE & % B i A FUR R KR (W« h/m’) ;
¢ TR AR R ()

M ——HESPRTE. AR T (k).

fiti A7 e b e BE s Y 80 % ~120% .

6.4.1.4 APEME

Fig BN T 2 BRI A A A A AR A P B

a) PFRAEDAHE HBHESTARBFETH £ Uy H8FF 30 min;

by BRAE AT HE L A A T AR R E B9 I BRI P IS LAY B ] Gk 3 IR

c)  HLAREAY N B 3% PR TEC 62576:2009 BY 4.1.1~4.1.4 WAy H05E SR 4 d) Al e T [ B 5 45

d)  BRAE 5 AT B, A5 R R A 25 C £5 °C

e) HLEFRERFMEM G . FRERE 0.3Ug;

0 HESA AN M TEC 62576.2009 B 4.1.6 FHLE K F 4805 1155 .

—— AU, A E/N s E N HEL MG REEGB E U, (U, =090 #i+R SR dE KR U, (U,

= 0.4U O FEIE T P A . 7R BB JT U 6 [9] 2R A5 #E PR (R R {ED) . AU, A2 #RR B i
5540 72 15 (L 22 8] (1) FE 2540

TE P4 BH I <55 o 75 o Ho 75 2 v 5 1) HRL TR - B[R] A A 1) 1 B s
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i
g \‘1‘\
L/ II:
T ";
'r'IE .r;,r
T i 61/
i B
Ug FiE B BRI (V)
U, — i8R s E, i kv
L7, TFE AR TR A R V)

A, o, Fe B AT SR (VD 5
Tev i e A H 7 2 1 ) L B R # (s

B 1 AR = A R e iR T8 B IE- B E i
P BH I A R T Hob i N B
6.4.1.5 RAREVWEFEN=

TEFE IR 6.4.1.4 P YTy 3600 5 45 0 fe 258 2% B 09 N BELS . 422 BB = () T3, 5 4% (R 1Y) B R R & T
U

Pan =1RM

.Lt"l"

Po,—BREEIREEE . PN ALETIE(W/ k) ;
Upg —HFERE, 8LV,

R —— WM. 5 AR Q) ;

M W 7R L T B A T3 (kg) .

T K5 W Uy 3% AN T HARFRE

6.4.1.6 43 R& A EBIKWE

o 2 LR S L0 T S BB IR U BFR 1 hofE 25 C 15 CAMFFRCR 1L h, HBoH A
A8 SN AL 10 min, SMFBLRMEH ML/ T 5 ). 32 S B F L O 0 5 B L
BRI AR5 | B BB R KR

6.4.1.7 BIEREFENXE
Fi BE Q0T 25 B 1K 25 4 0 o TR O AR g T
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a)  FLZFAEPRDUE R L T e B4 B Uy s

by L AR LA fL R fH R SR 30 ming;

) TEIRSRIR FE SR /T TIPS ERE 24 h 5, I A 2 A B R 0 o v R T e L TR S 8 TR A
(B8 Hol R RE T .

0 5 L e AR W S 11 B N IR T UE Y 85 %

6.4.1.8 ®BEREWLIAE

PR EMRTE 65 CE2 CP.ARFIEREMT 1500 ho A EEZE FHCE 24 h, il H 2
it A7 BE 12 AP BE L (07 25 30 R (i

—— HEMITWHE 80%;

— M AFRE R AR T W4 (A Y 8020,

% /b B R —

6.4.1.9 =HimfFEiL%

2T A BRI A A28 ) 15y I R 1
a) PR EERE IR T E O b PR R 2 ) B i O BESE B SR PR IR EE 2 1) ) e e TR R
b) A ESE TR E TR ESE D 6 h;
¢)  FEICIAEE FHE 6.4.1.3.1 M1 6.4.1.3.2 Al 7w an it i r 48] .
AR T #I R (ELAY 8006
— R E AL TR ED 80%;
—— NN FRIESED 2 £5.

6.4.1.10 RiR%FMHEIRIE

Fhe BEUNTT 26 T 0] 38, P, 75 2 1) 0 ik e 1
a) I FE AR IR R A O T BRI R 25 ) BT Ay R SE A AN v TR B R I 1 e RS A LR
b) CHF AR E T U T B EEH T 16 h;
c) FEMCFREE FHE 6.4.1.3.1 F1 6.4.1.3.2 XF B 25 88 0474600
— WAEAMET VR 7000,
— A e AR TR AR (R 70 0
—— WF/N PRI UG 2 5.

6.4.1.11 (EZERNXIE

P R 7w AE 40 'C+£2 C.90% ~95 U RH & Figfr 240 ho AR BFAEZETR FACE 24 hoi g
F, 75 it s R JAE RN P L L 000 4 (N O 1) R e (H B R L e 5 B PERE 628
T 56 B N5 LR G R AN AR K AN T T

6.4.1.12 fEHRFAHiLR
6.4.1.12.1 IREEE B

BN AE 25 °C +5 CAYMEERE R #E1T .,
6.4.1.12.2 RIS R

R B AT A

10
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a) JEERG I AR ES PR INGERE U i & 5 s;

b) DU i T X o 28 e B R e B AR TAE B R U T 5 s

c) HEEEIE 2 ~b)2 000 K;

d) T 12 hs

e) FEF 6.4.1.3.1 1 6.4, 1.4 K HL 75 2% B 5 R PN BH . 25 i

REMHEABERBEE R TOHEAY 80X, HHE/NT#IGER 2 75,
— AW YR ESBERTRMERN 902 N/ TR ER 1.5 4%

R fi T O
Bk FE T 2 A W58 g AN 5 4 O 45 A A
[ EwEELE O—~en R, REHEBIHBRFELS =5 000 2B B ES n=10,

6.4.1.13 F BRI

Fie n 20 SRS

a)  OHL AR AR LUIE R T S R AE LR

by X Egs e LifE e T i 5 2 R0 0V, 8k &2 9m i B dL . of il 5 3k 51 8 75 i
1 50 %

c) MEL 1 h.

JE Nl S U Wl T & T TV N =7 4 N £ QI O =

6.4.1.14 FFHEBIALE

R A B AT e

a)  RTHEL A s AR DUE E B T o 2 E0E LR

b) UL A AR LA T E HO R R B R R A 1.2 fE bk e
c)  M% 1 h.

T 6 B A S A AR VAR K AT .

6.4.1.15 EX&ELIE

g 5 AN A ER T

a) R HL A SRR DU E O T S R LR

b) HAEIFH KL m M 1.5 m & B B i B 80 K0 T
c)  M%E 1 h,

T 56 BF a5 FS A A AN R EE AR K AN R

6.4.1.16 FRKIG

PR R AL ER AT,

a) N HLZE A R LU GE W T FE L & EE L

b) JH ¢5 mm—¢8 mm MM = i B9 FF (22 M B 607 f Ry R Mmooty . e s b E AL E i) .
PL 20 mm/s~30 mm/s Y 5 . IR T H 5 3 B A i O 1a) BE5E CR EE45E B AF 2 A R
oy,

T, 6 e A T, R AN BRI AR K,

6.4.1.17 #HFEILLE

11
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a) AT R AR DU E L T e R R L
by JZLLF &I T
Y7 1) - 3 1T LA AR | ey 1)
FFHARFE 20 242 75 mm /Y2 B, 2 8] FE (R 5y 1< T 5% 1 B 3 A 19 R
——FF R R JRIAE) 0 Vool AR 2 S 5 R B TR .
) WWZEL 1 h,

B MR T o R i AN B R AN GRS K AN T TR

6.4.1.18 fn#tikod

6.4.1

6.4.1

fEN T 22 B 74 .

a) XTHL AR LIEER T T S 28 ERTE;

by M AEDRAEE TEERA GERERAERE 5 °C/min AYERTHEZE 130 C L2 C,IFEF I E
EE 30 min;

c)  ME 1 h.

LT R & ST VAR Y 7 S Y 2w QR A L

19 \KBERIE

A B A BRI T g

a) AR EIEPARLUEE R T R B

by ¥ zESEPIEFRA IO UHEMA(NaCDIBE R (FEa At Sl e il T AR5 F 2 h,e5k

ELE P A o] WU B R A5 1k . KR A0 LA 5E 4 500 HE A A B
T I AT S« i L AN R R L ANGES K AN T

20 imEEIE I

FEANT A BR AT e

a) T HL AR R DURE E I T TS 3R E L TR

by HHEMNPRALASTE FMERERBAREH D, HEA LR EfEE R 3 E 2 #1705,
i B o A B R 30 W

c)  WEL1 h,

B B RS 5 A LA B AN AN T TR

= 3 #h iR E AN E
il F£ e [ia] 435 B3t af fn]
e min min
25 () 0
— 410} Hi Hi
— 40 G0 150
25 I 210
85 Q0 300
85 110 410
25 70 180
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()

B0

40
20 |_@

IRAEEC

—20

—40

B [E)/min

B 2 &EERKNNEPRIRESEEXRE

6.4.1.21 [EBAXLE

1 78 s A R B 6 I 4% IR TEC 62391-1.2015 A4 5.20 il dh 4T,

78 A LA (R R 7E IO R R AP RO & . B — DA N A H 25 T E—ik . ey
T S G (O R R B TR R FR ) B S L AT ] B A SR Y B IR BRI [B] A N I 30 s,

T 6 O a5 T L A AN R A AN K AR T T

6.4.2 HRARE
6.4.2.1 ik

FORBAELA A 6 oL L A SRR g IR A .
6.4.2.2 MURIRERE

T2 R UFROCER AT H Bl & B2 8 AL bW A e AT A R B 80 2w T 1 L o i
e IR . HL AR 4 5T R AR
FH T 25 6 2 P, 25 e A5E 21 1Y B A« o 25 T I 56 B LRI C TR

6.4.2.3 ERSTRREZBWKE

FH e L 0 25 0 A Fi 28 2 A A 00 A RO R A 4 4 i O 4R B 00 AR SR
6.4.2.4 HBHENUE
6.4.2.4.1 BZR

FIZ AR AN T A B i B A R B A Y
a) MEAFRAHEE R T i % Ef Ik Ug;
by WS LE R T b 3B TR E U,

c) HENIE ) ~b)3 W, ICFHEAENEEMNTERER 900 % 25 TAER K U, BT EE
d)  F ) THE AR UG I H A AR A Y WA U 1
[
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