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Safety of lithium ion cells and batteries used in electronic and electrical equipment -

Part 1: General requirements
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EFHEFAER TR BMEMEARE

£ 185 : BAEX

1 SEE

ASCAFRETE T R F g P e R P b L ) 22 4l SRR T s

ARSCAFIE T A A R e A A CRL R TR B b AT D .

AR HEL T R e R F R b 2 22 4t K, AR E A SO R B, R AIARHEIL I E T
B i R bsE . A WG PR B BAR™ DR AR HE 9

2 MuMsIAxH

N SCA F R P SR S R R 5] TS AR ST A AN T D () S Ferh, v HH A 51 H ST
A2 H 0T B R AR SE T AR SO s AN HI 51 R S, HasohiiAs CBAERTA FE SR &/ T4
A

GB/T 2423.5 MBEAEE 52850 WIRT7 WIREaf 3N b

GB/T 2423.10 I 285 W77 lFe: #R3h (1E5%)

GB/T 2423.21 HLTHF7mMHEIRE #2577 EM: KSR

GB/T 2423.22 3EGAE 52807 3777 WGN: REZRL

GB 4943.1-2022 HMM. (5 RHARFBEEH AR S By LEER

GB/T 5169.5-2020 HL T HLF 7= i K fER RS S50 I8 Aot a7k 258 . #iiikise
J5iEA S

GB/T 17626.2 HLfEFEZ WRIGAN EH A R prie fE iR

GB/T 42729 551 Byt Al r b 4 22 4= F 7

GB/T 45565 1 55— FLith 2 i 4 1

3 AIBMZEX

NANARERE SE T A A
3.1
fEEFEM lithium ion cell
WREEHE & F1E IR A 2 (BB B Se AL 2 e 5 F REAH ELAR AL AR B, R s T 7 e
e ZEEARAN. B, L. BT,
3.2
fEEFEE A lithium ion battery
A5 DR AP R ) PR AR O ) A RS T F T A S T R 1 P A 2L S
A HE T USRS T AR B RIS S R B R
3.3
R FA BB HLE user replaceable battery
S T H - E AR AR b HLC VR P B B ) L T L T A
3.4
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ERA A EHRAE /@B th2E non-user replaceable cell/battery

B TR A P AN Fo v P B B A R e P S A

3.5

FRFREEE nominal voltage

FH DA TR et B v 2H F s ) B PR 30 DB
3.6

oo

IEZRE rated capacity

o

) 38 7 e B ) R T B R T L S
SE: AR (Ah) Bl (mAh) .
3.7

EZIEREE nominal energy

EH 5 3 P s B R E RO 2 A T T ) P v i PV 2L 1) R
R B ARFR H RS ABIUE B B AR, R IO, AT RURE N (KWh)
/N (mWh) .
3.8
SENIWWHR  reference test current
I;
BESHERE (O MR ER.
i BADNE (A) BiEZEE (mA) .
3.9
e EPREEE  upper limited charging voltage
Uso
1) 32 P A ) L B P VD ZH BB AR 32 ) B e A L L M
3.10
HEFEBEIRIFEE  over voltage for charge protection
Usp
1) 32 P RN ) v B 7 RS ) DR B LR B A F
3.1
FEEPRHIEE limited charging voltage
Ua
1) 325 P LA XY L B P A L ) 0 B K 7 L R T
3.12
LR IEEE  end of discharge voltage
Ude
)32 T P L e 8t L 8 P 5 SRR (1 PR
3.13
KEMEIRIFEE low voltage for discharge protection
Ugp
1) 32 P A PRI PR T80 R ) DR B LR B A F s
3.14
WEEEULEE discharge cut-off voltage
Udo
1) 32 P A AT FEL D B P b 2 22 4 T8 P PR S I A7 L o

. FURRNEE (Wh) BREETUAE
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.15
BRAFTEER maximum charging current
Iem
X 7o L R ) e KA IELIA 76 R FELA
.16
WRFEIRIFESR  over current for charge protection
Lo
1) 32 P RN PR K FELUAT 70 RIS ) DR B LR B A FL AL
A7
HEFHFFHBHEBER recommendation charging current
Lot
1132 P A ) PELUAR 78 PR FL A
.18
BRAMEER maximum discharging current
Lam
) X8 7 R R PR i K AR5 465 TR R FELIAL o
.19
TR IRIFESR  over current for discharge protection
Ly
1) 32 P A PR K FEL AT T80 RN ) DR 4 LR B A FL AL
.20
HEFHFREBEEBER  recommendation discharging current
Lar
A X e R A P R 52 T R PRV
.21
LPRFTHEIRE  upper limited charging temperature
Tem
1) 345 P LA Y L B L Ve L 7 P ) o v i
.22
TPRFTHEIRE lower limited charging temperature
Ta
1132 A D L 7l 8 Pt 2 7 FL ST ) S R P
.23
L PREEIRE  upper limited discharging temperature
Tam
1) 345 T LA Y L L e 2L T80 P ) o v i
.24
TIRAMEIRE lower limited discharging temperature
Ta
1132 A Y L 7 8t 2L T8 LR ) S MR P
.25
AR REFRERE allowable maximum surface temperature
Tmax

A 3 P R 1D LE A 25 T R b R P 4 3R T AT 0 ) e vl
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SELs M T A5/ T 1 78 HRRL 0 - PR FhL B
SE20 58 S T T S WLAE I A Pt B P 0 200 26 T 32 PR -
3.26
JmiR  leakage
A L PR A L AR T PO
[kE: GB/T 28164—2011, 1.3.9]
3.27
JBYE  explosion
PR B8 R ZEL 11 4 5 JE A 284 L 2 R 43 ok
[kE: GB/T 28164—2011, 1.3.12]
3.28
FN fire
MRt B E it 4 % K
S JOGRIREEP I, IRBR — R RO R LS RS . KAEARERR A K
[kJs: GB/T 28164—2011, 1.3.13, H1&ik]
3.29
BN BE3P4SME  fire enclosure
FH SRAF IR I5E T 4 11 258 S 3k /I 380 A A1 PR (Y oF
3.30
BIRIE  type test
XA AT MEMIRE S T HEAT (0REG, e B A2 H E SL B R R TS R A SR R
[SRUE: GB4943.1-2022, 3.3.6.15, HiE]

4 RIFH

4.1 RICHYIER M

RATH [ B 2 AR A HEAT A SO RE 1

FEARHE N A 2078 5 — R i b B AL DR D7 S O BE T« G548 L DRE b A0 ) 240 T B 0 427 o F) ke
ANIERIS, FIABEATIZ . PRS2 seh . IS sl e b K 2T TR iR H it B A i AL BEAT 1
TR ARG SR S SERN, W] 3% [R5 ) 12 A Vb B R Vs 2 0 P R 7 L TR T R AR R ) TR A
B B LT L2 7 i — BB B, S A Lt 2 R R AT AR SG

S = FLT LR i S EL IR RO 70 PR S I A BRI — P 20 B TR AR 18 12 R P Yt 2 D o 3 R FLS T i

IR, I i sE p R AR AR U .
BrAR A ME, IR TE B Ja IR AN RS RE IR H A A -

4.2 RICHIIREEM

BrAE A A ME, W5 — WA T A %A N7
a) WmSE: 25 °C+5 °C;
b) FSHERE: ANKT 75 %;
c) A Jk: 86 kPa~106 kPa.
4.3 BHNENE

FRRS TR A B S B fEL, A 42 {0 2 P oA A 3 LA R IR A 223

]

M
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a) HE: £0.2%;
b) HL: +£1%;
o) M +£2°C;
d) HFAE]: +0.1%:;
e) HE: £1%;

4.4 BEMNEHE
K FH B AR 2 ke I A ot ) R T IR o YR P A s 3 R S AN A a3 ) s 4
S A FEIB T RGBT AR .
4.5 MWRXAFTHBIERF
451 MiXAFERRF
FEL Vb B L 2 TSR A R A v — AT AR
a) il e T
b) PL 02LA FoHL, e bk H b 2o o IR B e RS R R (U B, SCAMEIETRH, BHRIR
BN TEEET 0.02LA, (IR,

FE 78 FEL AT L B A AL 5B IR 4.5 200€ VA EAT TR, I B 10 min;
BroyyE I, MRS @) » HAASEI % @) KEER, TERATHE b) .

4.5.2 WX BMEBER
FE Vb B 2 DA A R R (T AT TE R E OB KL R (Uge)
4.6 EMEFESFEITIERN

UP AR BRSNS e B AR 2 A, BIARIRBIN, — OREAEL — Al o 0 e At it s i e T
T2 B3 T SN MO A s BB e B e o AR 2R AR I — B0

MPE IR, XA AR A AR AT T AR R R AR

P23 TS A LR AR L F B A T AR R R B 2 T B R UL A R A A, i

a) PR 5] A R A B AT 5

b) LR KRB AT i 5

¢ BRUTAIFHVRL B AT

d) BRI IR AT %

) fHAR AL BRI D RET KB P S

4.7 BRI
4.7.1 HmPEX

BRAE AT IUE , MR i R 2 R B AZ (177 it B AR MR iy, B A5 /LR R il B2 v 5
[ 2 A B o R0 RO il 5 7 i 251 AR A58 P BRI P FRL I
AR 5 29I PN BGE N, SN SN BCE S £ 1K) 2 BRI 20 mQ.

4.7.2 MHRHHE
Bkl B A, ARG E AR A 3 A

4.7.3 HmEEMK
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PR P T L P SEBR A RN K T 8 T AU B, 5 WA R 9 2 ot Ay S R A o
FEL: WERRRE, LR ESRAE R A iA .
E2: FENAE™ i R E .

FERSEIEIR 45 I 0E MR BT R H, TE 10 min, %M 45200 MBCERR e, TR

S BT SR A 1 25 2 R RE ) S PR A

MR SE B A U, AIRYE 25 °C+2 °CHIFR 3 I B AE R fd 3 5% A B Bt
4.7.4 HmIAIE

FEREAT 4.7.5 PUE RIS T A AT, BOSAE s AT 40 R AL EE

a)  FEHEA
R B R AL IR 4. 5HE I FE O AR R b AT I A ZE TR SE BRI, SR CRAE T Z AR E. 10

min.

L AEHEATa) FETACRAIEIR FUAL BRI AT [ AT A K, P RS R 8 R A A R B IMELE VR

b)  EREC

ST H S R B R 2, R T Ra) REEIA AN S, %8 4.5 1808 78 LR
FFFEi L, IE N 3% GB/T 17626210 BH 5 % H it 2H 45/ S oty 7~ 130474 kAL L (24 kV
F100) M8 kVAES IR (£8kVZ10IK)

2. RSELAE A AMEE BB AL

FEPAL B R rh R e K RN IR I R BN AT S AT EEK

4.7.5 RIEmMHE

BRARAA B, ASCERE AR 3048 0 R GG

R 0 2R SR T LT, B A i B A B 7 R A G 5
#* 1 BT

T H RN T ARk FE i
AT 473 FE 2 5 o
474 FE AL R A
_pEamk 52 A TIESH B
53.1 FRIREER
6.1 el A M 1~3b
F Tl 22 A e 6.2 e 4~6
6.3 R RO 7~9
7.1 A% 1~3
72 TREEH 1~3
73 3 1~3
74 I pE ety 1~3
LRI 22 4 10
75 BRE 10~12
7.6 Bk 13~15
7.7 HEYpd 16~18
7.8 kA 19~21
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7.9 PRIE T o 22~24
o SFTRR A AR . . ARSI T A A A .
b 1~3 SRESR AR IRIEAT 7.1~7.4 FIK, IR S5 A9 B RE F EET 6.1 A5,
Rt 2H ) Y =R T H L2, R db A= i B R AR 2 R L e o
%= 2 HitARKIRE
WiH AT AR e
473 AR 43
RI6 M
474 b AL #E A3
5.2 ZaTESH
i a 5.3.1 PR R
BzeBR 532 N L] -
5.3.3 iy M
8.1° A& 1~3
8.2 R ETEIA 1~3
8.3 PR3N 1~3
FELH ZH A5 2 4 i 8.4 03 1~3
8.5 Byg 4~6
8.6 INAaRIE] 7S 7~9
8.7 HERE/: S 8.7
9.1 TEFRH 10~12
9.2 TR 13~15
9.3 RS TR 16~18
FE 20 HE 22 4R 9.4 LB 19~21
9.5 AR 22~24
9.6 S [A 7 H 25~27
9.7 R R 28~30
ST RIR L ARRES . UL MR AT A ARG .
S TR A, X A ERE A I 2 ANREE I L R B S R
iy (EORY RS IEFREHITER 3 iRk
* 3 RIPFEBREARKE
i AXPEES RIE A FF iy
10.1 it e B AR
10.2 I R 78 LR
Hh 2
Eggi“’j B 0s REHOR TR R 1 RER,
10.4 I YR L R
10.5 RS IRP

X T 2 G A A BRI PRV B 2, SRR AL R LR B EER, TR 4 sl

* 4 —HMHEREKXRE
IiH AT S RIE N 2 FF i
11.2.1 O e L Fe AR
B sk /_‘Iﬁ\‘ VA 1/\ £ 0 °
Bk R La2 L FEIERIE S 1M
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4.7.6 RIGFIHE
A A6 ) SRR T 4 R S 4%, A A e I e A

5 MREEKR

51 —RREMHEE

FRLL R L 2 18 22 A P LN B R o 2% A DA% £
a) IEH M
b) A EAUL KR L W bR AR

5.2 ZETIEBH

N DR EI A B AE AN R 2P R RO 224, RO He 22 ARG, BRIREEEH]. Ak TE
MR ESES . BT RbAEE R MG 2R, He2 TESEETRAR.

e HIBH LAEEEIR IS W RA . 7= i et S A RS SE, 7 i 21 WGB/T 42729 (HILE T~ Hijt Al
LA 22 AR ), HlE W (B T R PR ) RBIAR

13 P MLAE RS o 2 D AR RS TR AR R . F A A 2 B8 L P AL AR Lt 1) 25 R DL

Pl T R R A R B B 2, RV A T R B RS R T2 AR RS E A R T R T e B PR AL

R 5 ARBHhEDTAMER

24 TESH e it 2]
7 H IR R Ua . .
Fer IR ALE Usp . .
e AL L Vs . .
i 21 B R Use . .
et T LT 3 . .
BRI Len . .
R RO I . .
BRI Iim . .
jot I 75 H A4 i T Usp - .
ot LS HL A Lo - .
R A4 Uap ; .
ot LA Lo _ .
R R iR Tom . .
N7 R T . .
BRI Tum . .
R R T . .
] 0V 0 B e A T L T o °

E: COTLIEI, “OTNTIENL, T AAE .
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5.3 FRIRFNEERIEEA
5.3.1 FmHREX

R AT L ZH A AR R ST T R, ELANRE Y TRV .
A PR SChR B BT AR
a) UK. B

b) WERRE. HUERERE. FEHRE B ARARE;
o IEFMEME Crdism) . fEACIE. SOERE, BCH. RS, BZLt. BOSEOR: SHZMA

B4, B, BFERH. =5,
d)  gwhd;
e) ArEI.

W BE B HIAR VR BRI A2 BUE BE I E o

LT LI L ) G 5 27T & GBI/T 45565 (BB 7 HIt B LI ) AOARSGEER, AR Anl R vl
BENEHGREL. AT BENL AR IR B ) — 420D T AR G IR B 0 — 4.0

RV AT VAR IR BT 5 R 6 HIER.

PR b, AR FIE NS IR IR, Ay it AL AR IR SR T
22 A F AR RO < AR T o KRR I AR S<10 em? YHIIAE, A4 fRj AL AR IR

E L BRSEMESS, AT R VAR 2 S 7 R AT E -

E2: WA RIAAK R, eV RS TR, AR, AEEER TR S R

E 3 0TI A E AR AR, TR IERR S, W B R SRR

& 6 EMAEMARRER

LR AL
- o
el BAETNER (S) ER

WUER R b, 5 FIIE SO PR RLE R AR EFRB, 4em?<S<<10
S>4 cm? e (G B ] R F T AR R AE FE AR AR, HRPR IR e e i/ M
Rt B 5 AR e

BRIEGRIESS, iR e A AR IR AE rE AR EARE, HoAtbRiRmr Bl
ARSI 3CFE FR A B A N A 2

S<4 cm?

FRIRTTE ARG AR, R | WA, WUEALR . A
Sxl0cm? | IR, BRRRHUIE . AP SCH) SRR I S A B,
e SR BT A 5] il

bieeaEl
u AR AR IR, FEASSURRAR IR O0 T A DU 5 S, A%

dom<S<10em® | fFF, ST MRS A AR, 7T oA
R

BRIE AR AESL, gtk F faT A b R AE FL AL AR bR B, ol b i ar
PAARHE T 37 Lt 2 A R b o A P e

S<4 cm?

o A A B S GBYT 4556599 rh A Mh i — 25, & SONAE fe /M B BRS F AT 150 9 o
bt T S SONAE S /MR AU AT, A HIE R
© TR TR AR IR R b v L G B, AR IR BOR B GBIT 4556555 7. 15 MUE AR, 4 b B %I GB/T 45565
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o2 MENR Y, HY5 R MBI NG R, BRgniD AP LA AR IR s IS T sUhR IR F it s it 4,
SERE AR I A A AR 35 SCBEAE fie /N B0 AR AT BE R

5.3.2 E/RiAEA

FL U 2 PR AR AR B i /N R B AT TR SCE R T

NN R/E /S TN & LM

P 2 BRI 20 4R R A

P 32 TEZIAE SOV I Vi AR 7S F A

il 4: BOKIEFE A

X T BEN AT A LA P TS Y r e 2, G AR R N R4 b SO R U .

RIS U NIRRT RE S L2 A B A H O B LB TR A e 2 b

mle: VIZIA R, AU AT e BB

w7 WRAER R, SR .

AR A B LA T2 4 R P =B o

A HRIAL PR R, M RRIR R R ST T i g e AN, BT
Do iZ T L s s i Mk

5.3.3 TWAM

R ZH A A b (AR VR R0 s 130 B 7 77 Bl T

AT P EER 1 F B A AR _E R AR T b URORT e 7 U5 W LA T K RN P o B2 RS LR PRI, R
LA Y o F i 25 e R

A R IRAE R U B R A I HE 5 A% o BB IRATE = Ul B, WA A — DR 7K i
WA 15 s, SR A —REEA RN 75 % (R0 BRI EER 15 s, Wi)5, iR
AVE 7R UL NI T, B2 RN N 8 2 b det, i HASR BT .

E: AFKDUER T A B A

5.4 REXHEITIG
5.4.1 EAREX

R Rz ARG OLR, Wil i R SRy r R K T As A, WIRiR P R B BOR RS (PTC)
WAL, NATEASCIFINER, BB R G RTC AT K B S ARdE L AT AR e B a5 22 4y
KITER, SHIRUEILIC.

i R AR e W R R T2 — o R SObRvEE | AT MR v Bl CH At e P Y AN, A REA N b HE A R A

5.4.2 THEERITFEMRE

Toa AT IPEE ARG N 4% T B 2 HEAT

a) Lot CHOESEAT & 58 KA TCaF B SR e . AT Mobr ok sCE A R AT B R R — A v
IR B 1% e s e I 4% L AUE (H IR R A AVE T Zocas e NAE g it . i 4L s OR 7 L2
I — N R 70 A S AR SO RILE B %6, (HANR 2 R T a A [ 2. ATk s v B A R
Y0 R PRI B 1K e 5

b) HITAHT AR W R UE SR WA S AT KRB ER, SR B % T T L e (KB 1 1R 1 5
FIRVE R o iZnas e RAE Y Hit s it 2 B DR L (1 — AN AL AT 20 AR S AR SO ILRE 1A %
s, IS EAZ Al it LB R G FL S o SERRAEAE I 25, AR IZ TR ERLE 1A 5%
s

10
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A R TR USRS A A AR AL, 8 B Juds AT A .
©) WIRIETTA B A XTI B K FRE AT AR fEEHAD TG, WZeas N fL Bt Bt 2 B fR
P E B P ST PR AEAE 25 AR AT IR o 156 BT 75 2 0B ot B0 0 Y 5 45 A0h o T LR I A E A
[&] o

6 HMBERERE

6.1 SIRINERIGEE

W AR I 4.5 DR E BRI VAR LS, BB TEST °Cx4 CCIIR I, Af R R TR Ak 3]
57 °C+4 °CJa, FHE30 min. $RJ57E ISR~ S 2% 8z it 1E bl , IR0 IR 450 /B FEEH 9
80 mQE10 mQ. XL FE H Wil At IR B AL, MBI B AE IR 2 —i), RIG &L

a)  HLRE N PR IE 2R 5 R AE I 20%:;

b) A E] 6 h.

LS, a) fb) EET

H RN EE K . ANERIE.

6.2 I3

Y Bt B 4.5 200 RIS e F S, e R TR LI (Lo 1ELAE 70 H 22 100 PR B 32
P S R, SRS DLRES R R R e . R0 B R A e BRI L (U 103 Ve

TRIG I RE A I I AR, M BLLL RS 2 — i, IRk

a)  HhRFSE TS A TR IA 2 7 h sl i e S FRN ) AR

b) IR R B R 2R i K AE ) 20%.

LS, a) flb) EE

H RN EE K . ANERIE.

6.3 EREHIE

W et 8 4.5.2 B ARG T VEBGE LG, L 1L A FIRIRHEAT I I 78 B A A 78 L B PR EL R (—
Usp) » X IA 78 HE A1 90 min.

WA A7 L 90 min P, HURIAEI MM FIRAEE (—Uyp) » NOEE IR/ FARFRZ L 4k
SEHHAT I A e H, I 78 B3t 90 min JE ARG, W 1 EM 1 FTs.

WHRTE X M 78 H 90 min N, HLERIEFMMFRHE ERBE (—Uyp) » WA HEILT 90 min /54
1EREE, 1B 2 s

H R AR K AERSE

11
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#/min
0 10 20 30 40 50 60 70 80 920 100 o
N
N \
N
N
N
\\
AS \
N
N
N T~
N |
N
N
N
N
=
' e B2
90 miny Ak BIFRAH

E: EPREAUERG], BRI (BRAFLR D) A g R4 e E .
B 1 sEblEREE

7 EMIMEREIHE

7.1 RSE

Y iz 4.5 E MR BCERR P T25 N RO e BAE S, AR T Z A E 10 min, A5
FEIR 4.5 100E RIS TV 78 i 5, K E T 25 °C+5 CCRIEL SR, FE A K48 N IR o FA(R &
11.6 kPa (LA 15240 m) , FH{RFF 6 ho

BRI T 1% 4% 18 GB/T 2423.21 H M 565K .

ERTINZ Y S0 QI N 7 (I N 517 8

7.2 BERER

W4 70 39 FEL I B S B AR IR B A 25 °C+5 CC I AT IE (AR A AT U R AR R
a) W IRIAFR T =A 72 °C£2 °C, HRFF 6 hs

b) BRI AR PN —40 °Cx2 °C, FHREFE 6 h;

¢) EHEHRa)~b), LMEH 10 K;

d) 7EZIE25°C+5 °C R &/ DMEAE 6 h.

TG Ik it e A P AU BE 2 T R 4 RS K 30 min, AP BOREEIWLE 2.
BRI T 12:4% 18 GB/T 2423.22 H M 465K

A
e

80

60
40

20

OIIIIIIIIIIII | >
123456\789101112/3141516 h

-20-
404

12
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R
[\®]
B
i
=
R\
EDF‘
[l
Al
il
R

MR AR ISR
7.3 &=
et 7 3 L P LT K L PEAR B IREG & b, R T RIS EOEAT IESZIREIA
* 7 IREVER (IESZBhZR)

P = G PRI ()
IREHBH - i) ez R 1%
L z (7 Hz~200 Hz~7 Hz)
Si=7Hz S ar=1gn X 12
1 f §=0.8 mm Y 12
15 min
f f2=200 Hz a=8gn Z 12
REE fi=7Hz Bt 36
fis fa TR, ERRAE,
fos fi— AR (6~ 17.62 Hz. f,~49.84 Hz) ;
ai~ az 0T O
S— IR .

E: RSN SEUR IR RS BN R R OR AR B, . RSN 0.8 mmot KWW E ) LR BN 1.6 mm.

AT BT 12 ANMER, AT E BRI 3 hidRS) .

[ e 28 R 2 10 25t FR SFL 2l e R4 1) A 7 ) JEA T HR B, 7 B AN B, 2 F b 2 HE = AN AH L T
B I 75 1R AT IR SR o

BARRIS 71 4% BGB/T 2423. 10/ AH S E .

FI RIS K ANRIE . AR

7.4 MEREAE

W 70 i FELIG FEVB [ e FE v b, AT IESZ K v RIS, TR 3 msPy,  f/ NI N
N 75 gns VEAEIEE N 150 025 gns BKIPRFLERT (AN 6 ms1 ms. HLALAEAN J7 [ AT = 203 5 o
TR

[5A] : Z5 R 2 10 25t FR SFL 2l e ARAE 1) P A 7 ) JEAT b e i, 7 BB, 3 R b 2 HE = AN AH L T
BT AR UCGHAT iR 56, LT 185

BARARIG 71234 B GB/T 2423, 5HIAH M 5E

FI RIS K ANRIE . AR

7.5 H%

W B AL R 4.5 V008 PRI ik I S, 4% 1 mi) kTS R 1 E AR A TR TR AR B A ALY
fif)si CAEs#bE) Huii b

V5] A3 7 60 S 1 2R el A A i T 5 BV — K, IR T RV A O, ST B AT DU R R ks s 7 A B
e RN ARV IR SR TN e
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W HIAZ IR 4.5 FUE MR BORTE T EAT25 N R BOR R B IEH, RBCERET Z M E 10 min, A5
I8 451 BoE R A ERW RS, BRI E THATFIN, BE TR 7 AT 5, PPk (A
B0 13.0 kN£0.78 KNFUHFE /1, FFEHEMMIEE AN 0.1 mm/s. — HJE 73k B e KA B e i) B R B =
o2, BIAMSEF RS . R0 FE Hp e it B 7 1k AR A R e

[ A 784 R Yt % s B A L Ut 1) 55 P AR A T 5 0 X FRLb R A E B R B T 5 AR AT R AT
PrE e, FALEM (5D « KB/ T25 mm A BY e it R AR Y He i RSk E vl %) B T g
ITH RS . X TR K EA/NT25 mm Py 7 B dait,  F50% BEAE25 mm R4 [ A 1R B T Hith
i 1 LA TR 2 B AR NGl 220 9 0 AT PO HL S e il B 7 1) 3 B, KB 7 K Tl B s B vt R T
B I 715 3|2 8 v B0 208 pth B8 X B R 0 AL

RS R E T S RE 3 Fos. IR R — B R, S fed, 5 Hk 20800 %4
FNE e 25 A5 1B s ] (]38 B2 A KT 100ms o

S MEIY, OB PAT TR . BRI T

v 27 7 B
LS/ .

a) [FFEAL b) iR (5 o) d) Ty BB A Lt
B 3 HtERREPEBHEREE
* 8 B REMRASHERESED

HHL b 9 BRI
mm kN
(0,25] 1
(25,30] 3
(30,40] 4
(40,50] 5
(50,60] 6
(60,65] 7
(65,70] 8
(70,75] 10
(75,0) 13

HLt N AN K. AN RLE
7.7 E¥T

R iz 8 45U ST AR P HEAT 25D ZR TR SE SRR A, UM 2 (B HH B 10 min, A5
IR 45 E MBIR TS R e, BHRME T aR M, BEAEN 15.8 mm=0.2 mmf) 58 ERE
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FERI LTt B3R, SRAIBTESA 9.1 kg+0.1 kg E Y 610 mm+25 mm )AL E B AR &
A e E R bR . IR 6 h.

SBR[ A AR el o o X B P s L il ) 5 AR T TAT < b S v 1 7 B HUR S v
AT, T B e RO B AT b e e A1 R AT e i e R < R R e R AR T . 1
FE i R il — b e ik

LI RN KL AR

7.8 il

B H AL FR 4.5 100 PRI VA R R, R B OGRIGAE T, S ST, SRR
R s

a) R LLS °C/mint2 °C/minfPlE FHE R AT TR, 88 NI EIE $]120 °C+2 °CJEER, FFHFE:
30 min;

b) IR LAS °C/mint2 °C/min )il IR R4k SL R, UAH NI EIA 125 °C+2 °CJafHEiR, FFir4L
10min;

¢ RIEH LA3 °C/mint2°C/min ¥l FH#E Z AR 2L FHE, S WIREIAE130 °C2 °CIE1aR, FFirs:
20 min;

&) RIEH LL3 °C/mint2°C/min4k ZE AR A2 135 °C+2 °C, {Riff10 min, R5E45H .

HLB AR K, ARLE.

7.9  BRIGEMET

itz I 4.5.1 BUE RIS iR Fe i s s, PR e B AR e T AW 22 ) b, e T2k LB
SKBIUB.2. G SR Ae I A% o B R b VR S DU, T B < 22 U LA o [ E RN 22 b
RIGUERIG O, WATT DARZR . @A, 2 IO =R L 45 14

e)  HLIBIRLE;

£ HTE Ak

g)  FFEn# 30 min, (HEMRE K. RIELE.

RIS JE, WE2h, HRHEMIEAE ORI BRI RS B 28 B R

8 HMAMER LT

8.1 RSIE

FEFERL IR 4.5 BUE MFS AR P 35T 25 DN TERCR S B3, SeCafe )y 2 (B E 10 min, 285
I 4.5.1 BUE BRI 7 i 78 i LA BEAT AU 158, i vk L 7.1,
FES RN K ANEREE . AR

8.2 BEMRER

R AT IR A S, BRI TR 7.2
BERRANE K ARNE . AR

8.3 I&EN

Rre dh BEAT IR BN IREG,  $% I =N AR BT R EEAT IR 3056, I E L 7.3,
FES RN K ANEREE . AR

8.4 fREREME
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FEREE AT R 52 SCH% R GB 4943.1-2022 7 3.3.4 [RHLE .
S X TRASNE . SLSFORIRE S, AT SR SR AE . X T M2 IR, 7 LR AR5 K
SERL

8.7.2 4NE

LI ZH R 71 78 S B KB 4P A0 7, A SeREAME T V-1 AT kL el aed i i % D 195 .
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E 20 AEAMRE T AT BIEAST BN F A P AME S

9 EHARREIRE

E 1 AREE R p g et ZE Py R b B R R DR A A R
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9.1 TJEFTHE

K I AZ I 4.5.1 M2 BRI T8 LIS, AR LUK FE LR (] o) TEIR 7T FE ZEFE B G
L B AT BB AR B FRUR A (B I = ), Rz R T IE R m . e ks e s A
(nx1.2xUyp ) Vo

R ZH 7 F A R P AL B

H A R AR K . ANELE . AR

9.2 WARTHE

W A AR 4.5.2 FUE RIS TR RoE L, RS BL 1S A5 R S ORGP IR (1.5 1 o) BEATEIR
FoHL
Ha 7 2H 78 F 2 R LR B A
HBZH IR K AEBEYE. AT
AL PRI R A AR BRI, RIGRT LU 1S B KRR (151w B LS5 FHd R By
M 5Tg) -
2 i AR R — AN DX AR, XSRS DU R R E RS 1.5 R i e AR IR (151 6) ©

9.3 RIEMHE

B ¥ R 4.5.1 FE PR EG ik Fe i HL E . DA B RSO I T g TELYAE JCHEL
P th 2B 75 F 22 AR F S A
B G 10 min, JRARSE4% IR 4.5.1 F0 52 IR 56 7 V2 78 785 H o
FBZE N AR K . AEBEYE. AR .
9.4 ERMEB
A F IR 4.5.1 BUE RIS T vE T L, SRS DA 1.5 A R IR O AR FRIR (1,500 TEIR B
P th 2B 75 F 22 AR F I A
FB A N NS K. AEBYE. AT
S AR IR R R R — AN X AU RS, IR DX R _EBRAC R 1.5 A AR AR B (1.51dp)

9.5 HPMERERER
B 3% R 4.5 Bl ARG A R R S, R R AL A OE bR, A A S HE R
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(80+20) mQ.
FL L 2 e i 2 R A LB B A
RN AR K AERIE . AR

9.6 RIEFHE
P s AL AR AR5 T HLSE ORI A7 7T o, AU DA 70 o PRI Lo 16 75 PR 97 10 78 B R PP
(—Usp) -

Rt 2 7o AR ORI LR AR, R AE AT IR R WTEE T, BT DAOHE N A
VI ZH B AN K ANERIE . AR

9.7 SHIKERIP

P F2 IR 4.5.1 BUE PRI VA Fe I LG, R I R I R R R BY 55°C (IO 3 B =
IEEED) N SCCIPAAEE T ACE 8 h, SA )5 FH il i s A e I HELE SO FE R R AT, IR AREF 10 min, SRJ5
#'E 6 h,

A F2 IR 4.5.2 B e PRI VA S FEL G, R ) R R 1 B v 7e FRRLEE R 55°C (IO & 8=
IR N SCCIMAAEE T AE 8 h, SR )5 FHili& p Ml e I i K 7S B FE R BE T 78, JRAREF 10 min, SRJ5
# 8 6 h,

A A2 IR 4.5.2 e ARG v e H G, 7R I 7 1 K 7S FRARLEE BR 0°C (U & AR
IR PR SCCIAMAEE NCE 16 h, PRJ5 FH & p A e 195 K 78 AT 78 e, PR %F 10 min, %A
Ja#tE 6 h.

70 JECRAT 15 1E R PR T AR AN IR 3 e s e s 4L T R S P A0 O P8 R IR B Y B o X TR
WL, AT FOVFAE R H et B EE Y 4L TR S 1) TV R ORI B VE L AR DLN T 011 A PR IR AT RCHRL .

RN AR K . AERYE. AR

S AKOER T ERCRS ThBE  E t A

10 EHERIPBIRTEER

1 AT RIS RS AT DO ORI R R R AL, AT DA HV A PR R R B
a) HIRKFE A Y ALY, A ALAR T IR TARIRAS, B dno A 0 o 5 L 0 Lt 4 7 A R AR
b) IR gL Oy I AL ORI LB, ORI AL T IR W AR, BNy DGR B A R AU F i DA
i ORI FL B I AR
E 2 AREA n gL Py R b B R IR Y AR R K
E 3 HHEBTHATIKE R RE, GIaIRE 2R, 7RSSR RS R BT 10.1~10.5 1K,
E 4 BEATAZEINGKNT, o A RS AR E R 2R

10.1 FEFTHBFRP

HaBE S IR LU IS 2E4T 500 YRG0

a) IEFH;

b) PRI EZEJSHE 1 min.

TN, FREERNE KRR Tam) » REBEAN (1x1.2xUy) V B 7] RER S 1 i 5
RSME (WE B =) .

FEOAEIA I e i 20 f0 3 T 76 fRL DR L S B4

G T ALY, XIS HT e iR 4.5.1 BE I8 7 V2 7 i HL
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10.2 LR FTERIF

FHE S % B8 DL R B 32547 500 IRAGHA I :

a) LM TEH;

b) PRI EEEZNEEHFE 1 min.

TR, FREEN 1S GRS R R (151 » B HEEARE ERBE (Up).

BB RIS F s 2E 3 0 e FEL R R R ER LB A

A A VBN, ISR e iR MR 4.5.2 e MRS T iR b A e e JF R ORAE HL Tl 2 AE e
AR HH 500 AR LE AR I 78 HUOIRES R EAT, a0 SR At AL 7E 3R AT 58 500 JRAE PRI 2 1T 45 AR R
FRHVIRAS, TR B A 4.5.2 MUE RIS T GE S, ARk AT ERIEFRIINA .

A MR R L RE R — AN X AME R, IR DX [AME ERRACE 1.5 AR 78 AR R (151 6p) o

10.3  XIEMEBIRIF

RERE it FZ R CLUR I 2E4T 500 IRPEFAI R -

a) KB

b) fRIEESNEEEE 1 min.

RBTECRI, TR RO HERE O R (T ) o

BRI IS A b 2 1R R TR PR A LB A B A, B A L AN AR T A5 A0 Rt R AL FE
(nxU g0) B LU ZE FRY 80 AR L FRL TS P AR /N

HFE b AL, S AT SRR 4.5.2 RUE (608 5 2oR It 4LGE HL . 6 B Fe VRAE DR L
SN R AR Hh A e H LB i

10.4 LR REF

FHE S % B8 DU R B 32547 500 IRAGHA I :

a) IR

b) PRI EEEZNEEFFE 1 min.

AU, TR EGN 1S SRS RS R R IR (1.5 1) -

5 T EZN R EERT AN b wii) R P AR N (Y VT

G AT I, RIS AT e 4.5.1 MUE RIS T VA AR f . I RLPRUE FELb A AR 1 Ie R e )
500 A MR ERLE A THGE L BPRAS N aEAT, R B AL AE#ET 58 500 AEIR IR 0T LA GE s,
L AL R 4.5.1 ME PRI T ki B e, Ak Sl AT BRI I

A RO R HRE R — AN X TRME R, IR DA [AME EBRACES 1.5 5 R i OB RY i (150 -

10.5 FERE&IRIP

YR 4% HE DU R T 54T 500 X8 R I -

a) i FEL2H 1) 1 B R o BROR A EL R R A

b) PR EEEZEEFE 1 min.

TR, AR B LA 80 mQ+20 mQ.

VRGP it 2B ) 6 % PR 47 FL B S 3h 1

FE o R, IS ET e IR 4.5.1 BUE RIS A AR L . FE R AR UE H It 2 7E e AR A
500 VXAG MR AT A A TS PR N T, W0 SR b 7R3 T 5 500 IR IAR 2 5 & mse e, M
LK H it IR 4.5.1 BUE RIS ik Fe i i e . 4Rt AT BRI .

1 —HMEX
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a) [ B ORI EL I A 22 7T R v/ R R IBC TR A BCA il ) R L 4

b) B S A ORY L EREAE L T8 e AR B LA A I s e R LBCE) A A Ry e ) e 21
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X TR B3 Rt B R A B A B R R R, LR 8 ) — B

JSLH A2 12. 2 IR

11.2 WIEEXR
11.2.1  BAZREthid TR

VEFE S 4% HR 4.5 TRUE I8 U7 V2 780 L Ja  E AT a0 AP BRI SR
a) i AEOS FEA PR (n-1) H it B r T I DUHE R TBOE B IR (Lo TR B R LG (n-1)
D B IR R 7 i L P 25 1KY
b) X T E SR LS I bR 22T H it Tt SRR AR R R B e, DAHERE TR R () AT
FRHL; X T S AN RS S AR 7 B AR B A A T (B A R L
(14 1 22 757 It/ R R IDE R R IO R R i, DA I R (R VA T R . (AR — R
RVt PR Yt SR I R 11 70 i r R e G 7 R PR F R, IO bt P Y B R VB R R ) L R U AR
JEU>.
FHEERP L IETRE, Ry BEESIER, UK THMABREBE, RN THEBHTE
BRI . xfRJefEoN10, IR RO, 3& 2 38 R H A .
BIGIS FE R R G ORI WS A AN BT Wk S M () W B A0 vl 0 e S A, olan s SR AR
e s ZRYD) FEb) JoikiAT, WA e LK.
FE: noh PR AL P R P S R 1 R

RIS ThEIRE
? ? I I ' ¢
TRIFERRE TRIFERRE fRIPERRE
| | | | g

<——>i
I eEmm 1
U:
® dh [ ]

4 BLReR g TRl

11.2.2  BAZRERtd AR TP
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a) 8 FH AABONRE A R — R AR E FR R DAHERE RO R (L) RO B 5 bt X Ayl B
P 7 S BB 7 3 PR T 2 Yo
b)) AF SO AR i DAHEF R B (Lo EAT R, SRR P R — R Rt (R 80 e R AR Tk
LR, b e B HE v IR R U RS LR U
TR B R B 2O, R R BNIERT, U/ T EMR & IR R, UMK Tt e
bR xRN0, ATALRERRL, I ORHUE .
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