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AIEEEREEA:
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PR (PEIRZE TRV R R AR AT
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H X

T =SOSR UPO SRR 11
T T ettt ettt 1
2 B T ST ettt en e 1
3 TRABIIIE S oottt 1
A BEIR <ottt 1
5 T R I ettt e et 2
0 A G ettt 2
0.1 I B 2l ettt 2
6.2 ARUETTL H T T FRIEE T oottt s e 2
T ARUETTL ] FIBEHE TTI oottt en e 2
Tl R SITR AR ZERTEE ENE oottt 2
72 B A T R TN IR 2 ettt ettt r e 4
7.3 B A TN B AR 22 ettt 4
Th B T T B IR 7 oottt ettt 4
8 MEHELE T TRIE <.ttt 5
O BRI TR TEI B .ttt s s eeen e eaeea. 5
B A CBORMED 55 aE0 1 25 455 1 s (8 e 22 M B 45 R AT 8 FEVE B R o 6
B B (BORMED 55 I 15 2 55 AL B B v 22 I 2 45 R A 0 BEVP e 7R~ 9
B C CBRMED BRI B 25 55 TR 12 s E 1R 22 0 45 B 2 VR ) ... 11
B D CBORMED 355 1 a0 150 28 455 1 i B 7 AL v 22 D i 45 R AN o BE VT8 7B 13
B E CRAEME) BHEIE T BARHETR S I ZE oot 17
ZEZE IR ettt ettt 18
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HEEAERAANERBFTERIEERERE

1 SEE

RHEHE T B2 B ) & F s TR R % 5 % (BA T AR R I B4 0 1
KPR T PRI B4 0 RIS R 7

AHE TR (PR P A S 3 R I R & R (S K T 240
RHAHATEA

2 SIAXH

ARE G T A

GB/T 19596-2017 HLENIAERIE

GB 38031-2020 BN EHZ) )& Bt e 4R

JIF 10012011 3@ A& ARIE K X

JIF 1059.1-2012 & AH 2 W E 58K

JJF1071-2010 HZ A EARAEMEYw S FU

JURE H AR 51 SO, A3 H A RCAS & T A s ML AN H B0 51 SCrF,
HESRA CEIEFTA BN & T AR

3 RIFEFEX

FAIARE A E SO T ARE .
3.1 HhEAR  secondary cell
Pk pe 5 BRR AT A B R AN B e B
[SkJE: GB 38031-2020, 3.1]
3.2 HLJBAEEL  battery module
W — AN DL oy SR 4 R 8 I IR B AR IR SN, FEAE 9 FRIEAE A B A4
[SkJE: GB 38031-2020, 3.2]
3.3 Hhfl battery pack
BA MANEIRAS FE eI 0T 0T o1 H H RE R ST
[SkJE: GB 38031-2020, 3.3]
3.4 HIBLARS battery system
—ANE AL E L R AR B PR RS, R . IR H R A LR R R
&) MR E A ESEE .
[SkJE: GB 38031-2020, 3.4]
3.5 ZNJJ&HM traction battery; propulsion battery
N ENR AN R R AL RE E I & Hth .
[SkE: GB/T 19596-2017, 3.3.1.1.1.1]
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Fri i s EEM T s i s, BB, BB ARG SRS, LB
AIVERE L ah E B IS A S R A aett . $rIs iR i s E 2R la) ) & it B s, 2
NARGRBR ARG BIKERERERS WIS RS, ZEPBEARGEHR. RED
Fe A% 577 A AN, 5% Hs i %A b ORI SZ AP AR Y . BF I a6 e % th b i, 1)
R FEATLSE ARG A4 ) 50 s 0 8RN . BRI BY s, RIS B sy 4= I 3h 70 & itk
1B .

5 =4

1 BFERS AR AR EN 1. 0% HEEMAN 1. 0%,
2 BRI RS B N E 1R 2 £ 1%
O3 BRI WA BENR EE: 75mm, sNMEIRZEN L1 Smm.
A BRI RS B R T R 1R 22 £ 2%,

U EE AT EAR SRR, REEEE,

o1 o1 O1 O

6 KEEM
6.1 IEFAM

g (2245) C;

M AKT 90%RH;

KASES: (86~106) kPa;

Y. (220422) V, (50+1) Hz.
6.2 ARUETIH AR HE bR 2

RHET H AR PR AE RS IR 1o SO VRS P it A2 WU & AN o B 2 3R 1 oA I b
1 S 2 AT R

=1 BB BAEOE AR ES

75 eI H PR as 2 FRATE AR BR
1 BRI R EMEE M FRAEN 14, B K R VFiRZE 0. 3%
2 FIEN A NMEIRZE
’ i YFim? i .
3 T A WMER, RKRVFIRZE 0. 27Tmm
’ i YFim? i . ’ b X
A T MER, BAKAEFIRZET0.27mm, BTERE

RACVFRZE£0. 07s

7 REBBFRERE

RHERTRT BRI W &AM, SRR, R N IRAE RIS, &80 ik
PR TEE. AN, BUTEORIEMW B RO ST R R 2R S AT R
7.1 BEJIREREMEL M

TEFF RIS B &5 E T Ea A, /0B MRS, @ UGRRUN & ERR
20%. 40% 60% 80%- 100%IL5ANLHE . BUE AR AT FH 752K, 70 &y N oKEs 51k
PESAEHUE R
7.1.1 T
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B R I0 & B AR AR 75 mm B R AL AR . 6T B AHs 56 % &, S ARHE )
AL SR CE R B e B BB e iy CinBE1 TR, (bR 4% B O Al 2k 5 55 A
HUO BT FF o X T UH iR B 15 45, K FR v )% B 2 EICE T3 e 18 152 4% 1) 4
R WG CanEI2RR) 5 (R AR AE A2 B2 O B 2 5 51 IR AR FR OV R 26 X6 55 o 7EAN N
BIIWE, K RRAED AR RIS R A R, BRI 77 m AN ke 1 ¢ TAE
BN M —8 . FF R BRI 1%, ST IR s, AR B v A0 2 ks 14 it o )48
AT, E2EE 546

SoE
/

U BRI MR 2 fREOMEERE 3 SRR IO AL 4 HEEIRE
BIL R B A ok B BE A T, bt ) Akl 15 5 AR 22 7 B

3

1B R A ORI 2 RS RS 3 PR Tom B i
B2 BT RAF R R IOV, brvhe S e SRR 2w 2

7.1.2 BRI E R EMEE

TR SE G KA uEI Sy AR R I8 % & R A E, X HF a6 % &% 12 R AR i
RUIRGIBIE IR ). IR B S NS B 20308, SRR E S, n itk
AR AN AR I8 W % BB o RS HE I FEE SRR AT 3R, AR RS HE BT Y R 7 IR At
AR REHEE S (EUERNESRERME) .

BRI WA FE R REIRZER AR (D . (2 #H58, EEEHAR (3) 4.

— 13 . (D
X, :52()(”—)(01.),1 =12,n
=

_Xi-F

) x100% (2)

i
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R= Ximax;Ximin «100% (3)

A
X, ——ERME AR, $R IR s 5 | HE RSB ME, KNG

x, —(EARES) F AR N R B 20 1 s 28 j KD R R B, kN

x5 | GO, TR F R AR, kN

5 ——FIERR B AR IIRE, &

p——WSHER BRI R A, KNS

R—— R R B R FEIE S B IE, %,

X, s X, ——FEE i A FRUES FIEAT T 3 IR LIRS BNRE, KN,

7.2 BENERMEIRE

FEF R RIS B EALRL M SV Y, 20k 5 MHES, B UGERNE R
1) 20%- 40%- 60%. 80% 100%3% 5 NMBEHE s o tH AT AR B S A5 FH 7 0 328 T30 A N FRO AR 74 A o
W5 AR I8 B A R A TARIRAS, B B R EHEE S (EENE SERME)
FEREUE R A BB AL RS, AR08 Ja BRI A A2 1 S 7 (R, FH AN B RO 2 57 s A B R L &
BN B R R E 5 A 3 (4) T

M:%;Aﬂm% (4)

A
AL ——HF IR A FE IR R E IR, %;

L, — IR WA B RS R {H, mm.

L—WERIEE, mm.

e B AR s A 8 22 R e KA AR RS HE 25 R
7.3 HEBCE R R E IR

YA AR ARE N Tomm A AE AR, S FAW B RS 2 A AR B AR AR 1R
K, HWHIEG, RGN BN B P R3S ka3 e A, AN E RN ERA
RAE RHTEARE . S B AV MBS BCE AR B SME, FYEBCE R R R R E
AR (5) T

AR=R,—R (5)

A
AR —— T IR 7R H IR 2, mm;

R, ——HF ISR A ARAR(E, mm;

R——55 FE AR A2 30 & (28, mm.
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7.4 BIERHEEREIRZE

FESE R IR B F T BN BV A, ARAE B I 0L, e 3~5 MR,
WAE Imm/s. 2 mm/s. R 55 0B 3 B AR IR, ARAE R HE 5 € Ff i L1
1A B He ik 96 ve 46 HEAT 5 105 » PN LRGeSk PR SRS AR, Y FL 7 RO 3R I S B B Y I 1)
R ERE, RS . 1T 3 IR, B3 R IE A s b Bt ik
AMERZEZ AN (6) (D iHH:

3
L.
I
yv= i:l3ti (6)
y= 5TV x100% (7)
v

A

v——3 WM B R ME, mm/s;

L —— IR E BRI B 2 SE PR 2, mm, 141, 2. 3;
t,— IR R RIS W & SEBRBT I E], s, i9M1. 24 35
7/__/7—<1Ei5'€%; %;

v, —— R W & B RS e, mm/s.

8 RIELRFTIE

ZRMER BT B, RRGHEIE P BRHE R T, IR IR H R e b
e HIEE A AW . A E LS. (R A E LN A I D) -
9 ERATEIERR

SRR AL TR 1B R AN 1 4E . T AN Ta] 1a] b AR R R B & I P O i

P B AR B i A 2 R R I o 1Y, DRI P S T AR Sl P A% L B 2 kg
AL 18] 18] B
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BiIsR A (BT

SRR EFENRERENELERIIHERE T E RS

A1 vk
ARG B e &= VAN IE S 7. 1 frik .
A. 2 B EARLS W & B 1 R 22 0 2 A T

S =X-X, (A. 1)
A
s, —— IR AT L SR IR ZE, kN;
x =B AR B HE IR ) R E, kN;
x, —AREI A BRAELEL, KN
BAN RS R, A HRARHEATE ETZ A0 (A 2) RG]

ul(0,)=ciu’ (X)+cu*(X,) (A. 2)
A3 REEREBRAL (A.3) .« (A4 iTHEE).

cs%%=1 (A. 3)

@{?:4 (A. 4)

A. 4 AN E FERIE

A R EERIEE . PR R EAFE M EEE . bRl Sk
VFRZE . Al AR A 22 25 AN [F) i
A. 5 AR UEAH E FEVEE

A. 5. 1 3R I0 e A& 3% 15 0 I 8 ¥ A P BN BORRHEEANEA 78 B w(x)

AL 5. 1. 1 HOREHT Motk 98 e 2 5% I 70 0 E 2 P 51 N IR HE AN 52 1 0 ()

T B RSN BIRS AT E B A% A SRPE . AR RIS T 34T RHERS 21K 4
KA1 PR,
TAT ROELER (BfI: kN)

Kt x, B

200 199.42 | 199. 34 | 199.37 | 199. 32 | 199.45 | 199.42 | 199. 34 | 199. 23 | 199. 25 | 199. 32

400 399.30 | 399.41 | 399.44 | 399.40 | 399. 32 | 399.42 | 399.29 | 399. 33 | 399. 21 | 399. 30

600 599. 27 | 599.43 | 599. 14 | 599. 26 | 599. 33 | 599. 26 | 599. 27 | 599. 45 | 599. 33 | 599. 37
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10 _
Z (x[ - x)2
@F:E——r—ﬁﬁﬁ%ﬁ@ﬁmﬁﬁi%ﬁﬁi,%%N&@ﬁ%ﬁi%ﬁ@

n—

ZEN 0. 0718kN; 400kN K S B IRSZIS PR UEZE N 0. 0730kN; 600kN #2HE i B IR SL 56 bR
HEZE N 0. 0916kN. FHIb AT L, 600kN A2 i 2 f K H B R SEIprEZE, LLE 5 =0. 0916kN

RAFEL, AAERT 3 N & 1P BEHER T R IRE, W, () = % —0.0529KkN o

A. 5. 1. 2 WOREHT ek 98 e 2 55 15 70 70 9% 71 51 NHIARHEANEA 32 FE w, ()

WA HF ARG B &7 7143 97178 0. 01N, RN IX A58 BE @ =0. 005kN, [R5l

MIGEIG, BEFRT k=3, #llu,x) :Z:O'O\/gskN = 0.0029KkN o

I, (X) > uy () | BITEL (X)) = 4, (X)) = 0.0529kN

A. 5. 2 BRI T3 B OR SR VYRR ZE SN IBREANIH R FE w, (X))

FRUED JIAX IR TR 2 51 N FIRRAE AN 8 FE 0 5 4% B 280 . AR H7 R 00 15 4%
MEHERLTEER, FReEN A e K R ViR ZE A 0. 3%, FEINER /7 600kN B, 75856 %
BN ST E R AR Z N+ (600kNX0. 3%) =+1. 8kN, A Y HIX A58 B g =1. 8kN,
BN ST, BEHTFh=3 #

u(x,) =2 = L8N ) o3k

NN
A 5.3 BRAE ST BRI e R VR 3 N BRI ARSI 2 1 (X,)

BB 52 F1 2k 5 v AR A B Jy e AN e A E A (Wa R PR vE T4 ks 20 3
(ISR B NIRRT € B 2 B 2808 o BHERT, ) Bh 55 B & 45 55 5 11
BN E, BELREBT MRS SRk ShRE AR BRGSO R R B E S . RIBELK,
RUAFRTHE 4% 2% 22 25 AN Rl 3l 5 ) N AR Z AT +0. 06%, FERHUESTE /) 600kN B,
AEE SR ZE A+ (600kN X 0. 05%) =40. 3kN, AJIAANX 755 B a=0. 3kN, f5i%
RS540, BERT k=3 #llu,(X,)=03kNA3 =0.1732kN.

A. 5.4 FRUEDI I3 R TV 22 FIARAE I J3 A A% IR 2% 22 285 B A TRVl 5N B B AN o
EL‘(Xb)

u(X,) =1} (X,) +12(X,) =+1.039° +0.1732" =1.053 kN
A. 6 B bR UEAH E
£ PR B (5,

u,(5,)= \/clzuz(X)+c§u2(Xb) =1.055kN
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AT ¥ RANHE LIV E
WA T k=2, WH R i & 5 I 07 (B iR 2R R 3 R A€ N

U=2xu,(5,)=2x1.055kN = 2.11kN == 2. 2kN; £ i3 & % 55 Ik /7 AL HE s 600kN,

U,=037% (k=2)
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Bk B (FEHd

1)
FERREFEMBRERENESRIIHERITE RS

B. 1 MIET5%
FHAS LR e I B D7 VAN IE S 7. 2 B
B. 2 A58 5 2% 55 R AL A% 7 B 1 22 ) A 2
S5, =1-1, (B.1)

A
6 —— TR AR, mm;
[——F RN R, mm.

L,——WE R HEE, mm;
N MSI A, B bR HEA I E FE T4 (B.2) T EARH:

u’(8,)=clu*(L)+cu’*(L,) (B.2)
B.3 REARH
b

B. 4 ANHf € FE SRR
ANHE FE R R ERIRA BRI A RN E =S, WENRERDNEE
K2, W K 2 s v DL AR ATt .
B. 5 FrEAE T E
B. 5. 1 AL 325 55 R AL R (1IN & 55 & M 51 NARHEAHE I w(L)

¢ T30 15 4% 1 T A6 #% ) ) i 7 52 1 5 N PRV AN 28 BB 4% A ZR9F 58 o 7E B PL 200mm s
600mm. 1000mm —/MRHAE f BT HERS BB R Wk B. 1 s,

£B 1 EALR (#4i: mm)
Keift x, BRI
200 200.0 | 199.8 199.8 | 199.8 199.9 | 199.8 | 199.8 199.9 | 199.8 199.
600 599.6 | 599.6 599.6 | 599.7 599.7 | 599.6 | 599.7 599.6 | 599.6 599.
1000 999.8 | 999.9 | 999.8 | 999.9 | 999.8 | 999.9 | 999.8 | 999.9 | 999.8 | 999.

10 _
Z(xi - X)2
E——r—ﬁﬁﬁ%ﬁ@ﬁ%$&i%ﬁ@%@%mm&@ﬁﬁﬁi%ﬁ@

n—

Y s=

ZN 0.0707Tmm; 600mm A FSFRIRELIG AR EZE N 0. 0516mm;  1000mm K m LR sE
ISARMEZE N 0.0527mm. HUIEAT W, 200mm BV B i R ISR R SEIG AR 2, DLE s

=0. 0707mm RiT5, KAER B UORER T E/REIRZE, #u(L)=5=0.0707mm .
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B. 5. 2 W E R ZE 5L N HIARAEANH 72 BE u(L,)

B. 5. 2. 1 4 RURME R ZE 51 N FIBRAEAST E B u, (L,)
MR 5 A0 e A& RS HE VG 2R AN B R EAE 1500mm, 7~ERZE N £0. 27mm, i1
RIS 5345, TTAAIX A58 0 =0. 27Tmm, W& Th=+3, #

w (L) =220 6 559mm
1 b k

NE)

B. 5. 2.2 N G BE I N BIFRAEAT € FE u, (L)

WE R #7108 Imm, A AT E R AT, — RS E1R 2N 0. 5Smm, BBEARM
Y553 A, WX )2 58 B @ =0. 25mm, A& B k =~/3, T GBI B N HORRAE A 2 i
H:

uJLﬂzizgﬁgan0144%nm

LR 22 3N IR HE A 2 5 (L, )

u,(L,) Al u,(L,) HAMIE, KRR ITEE K

u(Ly)=u’ (L) +u(L,) ~0. 2125mm

B.6 & RARAEAHE
L FRARHEAT 52 o (5,)

u,(8,) =’ (L) +c*u*(L,) = 0.22mm

C

B. 7 AN E LRI VEE
WAL ST k=2, 5% il 56 v & 5 5 AL 78 7 AH 1R 22 MOHE 45 2R I J AN 1l o 2

U=2xu,(5,)=2x0.22mm = 0.44mm ~ 0. 5mm; FF F ik 5 ¥ % 5 & AL 58 1L s

200mm, U, =0.25%~0.3% (k=2) .

10
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BisR C (FERHE)
FEREEEFERFERERENESRNAHE R E RG]

C. 1 J&J5i%
FHAS TG B e B &= VA IR SC 7. 3 frik .
C. 2 B A58 15 & B R A2 7 1 15 22 I A Y

AR= R, —R €. 1)

A
AR —— T IR 7R H IR 2, mm;

R, ——F R AR AR AR, mm;

R——4% IR AR AR 3 U & (1~ 21, mm,
Fom N BT AER, B R A E AT (C.2) tHRAAH:

uf(AR)chuz(Rb)nLciuz(E) (C.2)
C.3 REAL
ClzaARZI czzag:— (C 3)
oR, OR

C. 4 A e B R

AN B ) R BRI BRI R S B AR A R E R HWERRERAE
ERE, BE. BESEAREER R AT L2 AT
C.5 PrUEAHEE EIEE

C. 5. 1 $ I e 46 4% I AR A% (1 B 2 SRk 51 APt 22 T w(R)

Bk v 51 AR A2 A B B AR S ANBRUEANA € % A SRIPE . EE BRI
AT, HRRAEARIEAT 10 YO, MEAREIEDER C. 1 .

£01 KRR (B4 mm)
K x, AL
75 75.3 | 75.2 75.3 75.3 75. 2 75.3 75. 2 75. 2 75.3 75.1

T B CSEIRFRAEZS, $=0. 06992mm. 7ESZprE -, Ll 3 RE

ZER M E AT I B LR, #u(R) = % =0.0404mm o

C. 5.2 WHEFORZE I N PIFRHEAT E B u(R,)

11
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C. 5. 2. 1 AN E FURA R 2 51 NFIFREATE L o (R,)
AR 55 100 e A A HE LG 2R ELR B 1500mm, 7R fE R 709 £0. 27mm, fRix
RIS 5345, TTAAIX A58 0 =0. 27Tmm, WEE T h=+3, #

a _0.27mm

u(R) == NG

C. 5. 2. 2 N G5 N PIARAEANT 3E FE u, (R,)

WE R HE I8 Imm, N AN E RT3, — B AEE0R 2N 0. 5mm, RERM

50, WK 1) 55 B @ =0. 25mm, B35 B Tk =3, WA S5 N IRFRAEAS 1
N

=0.1559mm

uJRQZ%:QEémnFOJ44%nm

3

LR 522 3N FORRIE S B0 2 (R, )

wy (Ry) A uy (Ry) HANKAIG, SR T AR T i 45 1

u(R,)=+Ju (R,)+ul(R,) 0. 2125mm
C. 6 A BURAEA E B
£ AR AT B 1 (AR)

u,(AR)= \/clzu2 (R)+c, u’ (E) =0.22mm

C.7 ¥ RAH 2 Ve
WAE T =2, MEFERE R AT ER - ERE R ZERMELS RY RAH € &

U =2xu,(AR)=2x0.22mm = 0.44mm ~0. 5mm (k=2) .

12
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MR D (FERHE)
FEREREFERERMERENEERIWAHERITE RS

D. 1 WEJTE
FAS R AR 58 B B VA A IE ST 7. 4 Pk
D. 2 i B & 5 e i P s L 1R 22 0 B A A

3

zﬁ

p=y, - 0. 1)
3

A
av——H R ERMAIR T, mm/s;

v — BRI WA B O B W, mm/s;
[, ARG R A& SEBR M S, mm, DAL 20 3;

AR B R g e & SRR IR, s, 1L 20 3.

D.3  ANHE FERIR
T Hs a3 1A 2% 5% He 1 B 7 B 1% 22 (R AN o PRV T F
a) I ER B A& B sl N B E A
b) i LIE, Q2 WUAHHEERIE: WE R K RVFRZEMA R AS 5] %

i

c) Mffale IR, CFE 2 BIAHE RRIR: BT AR E R RVFRZENN RRIE R

i

FA AN RE BRI AT g AN
D.4 U5 EMRBAE
sk
mwiﬁﬂmw;ﬁ%ﬂﬁhE%%%A%ﬁ%@j,WK%%E%%%E:

w0 =Y [eutx)] 0. 2)

BT (D, 1) 2y @ 5 Re & HF O B A, A8k, B DAL IURR A
SEEET RN 0, & BURHEAE E 4% (D, 3) A2
u’ (Av) =u’ +clu (L) +ciu’ (1) (D. 3)
A
u, (AV)— 55 AR IR 1 A5 5 H R B (B R ZE I R AE AN 8 B, mm/s

13
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u, — 5 0 e A I 1 L N R AR R SN AORRTEEAN A S B 0 B, mm/ss
w(L) ——HF IR B BE ISR 9 NRIARHE AT E L0 &, mm;

u(t) ——HF IR R A& I 8] SN IR HEA TR E D&, so

BN R R R
cl :—a(AV) = —1 (D. 4)
o(L) t
¢, = O(Av) :£ (M. 5)
o)

D.5 IndEAEEEE
D.5. 1 FIERE K SEHEEENEES M ARIPREAHCE DB,
W& 2k B A0 B B VE S N AOPRHEANE € IE I 10 IREE N &, 317 A K9 e . HEw
N 2mm/s, FHHETFPRSZI 180s, AN E R ESLFrAiF, idskll &8s . #5417 10
AL, BEENE, HERNMERERESRWED. 1.
#=D.1 KELER
i & 1 2 3 4 5 6 7 8 9 10

WA (mm/s) [ 1.99 [1.98 [2.00 [1.99 [1.98 [2.00 |1.99 |1.98 |2.00 |1.98
I ZE/R A (D, 6) 115 BRI & ) SEI0 PR 2

(D. 6)

A
v, — R R YA B I R A § BRI R mmY/s

v —— R AR50 B O 22 U B A R P39 . mmys

n——BEENERFTIRE, AL n=10.
R D. 1 hsdE, THAR (D.6) & H 58 W& 1) R SE I bR 72
5=0. 008756mm/s

SEBRIERS, A PA =R A s R I aE R, B A & B M 5N IAR A
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