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Abstract

This paper conducts relevant research on the performance optimization of permanent magnet synchronous generators for new energy
vehicles under high-speed conditions. This article analyzes the challenges faced by the motor under high-speed operating conditions,
such as increased electromagnetic loss, intensified vibration and noise, and difficult heat dissipation. It proposes performance
optimization strategies from multiple dimensions, including electromagnetic design optimization, structural design improvement,
cooling system optimization, and control strategy adjustment. That is, by adopting new electromagnetic materials and optimizing
the magnetic circuit structure to reduce electromagnetic loss; Improving the rotor structure and enhancing mechanical strength aim
to reduce vibration and noise. Redesign an efficient cooling system to solve the heat dissipation problem; And combine advanced
control algorithms to enhance the efficiency and stability of power generation. This research achievement aims to enhance the
performance of permanent magnet synchronous generators under high-speed conditions, which can provide technical support and
theoretical references for the optimization and upgrading of the power system of new energy vehicles, and thereby contribute to the
sustainable development of the new energy vehicle industry.

Keywords
New energy vehicles Permanent magnet synchronous generator Electromagnetic design Structural improvement Cooling system

e P N S Tk =] 1 g R . NTY AN b
e RFER KRBT ZBY SR TR RIS
VAN =

I fss

¥l

TR& gl 2 1 JIRED A4 REEE TR A =], BPE - T 300000

i E

Rk AT AT A A R ABE R A AL B ik TOUT AL AL P MR AR A BT R, X SR M HHR TATA
WAL s 60 B BEARAE R e ) 5 B B A B REE A, A BRI AL S5 MR . A AL, B
WA S AR T AL R BR R A R AR IR RN AL, AT A M BRI ALK IR
BESEBRYHENERFE; BRI RAARBRMNEAER,; FLEGLRERNFERTRAEORELSHINE, WA

PR GERZ AR T L EIAESZER TR T AR, TAANRBAED N ZAAORAABRBEER LF 52 LA
%, R NI RRIA AT TH S L,

ES 3
FRRAL; RBR YA wi; wEBGT; SHhEat; A ERA%

I Fob, RRRARATY, TS IO, ARSRE

TUEL, B oM FERS R R sy Do o LFCERPORIRES. Mol THa Ay
A T AR AT, TS, T BRI, TR R
ngi%ﬂfg% 5\(4\&%% ummﬁrgy&%1t£ E%ﬁﬁg/}?/ﬁ$ ﬂlﬁﬁl@ﬁﬁb*ﬂj‘ﬁl;ﬁz, %'J,/]Tﬂﬁﬁﬁbﬁh$ﬁﬁﬁjﬂ]@\ ;(ﬁ@*ﬂ
BRGNS Z R TR TSR b 9. ASTRARRA TR T AR P
AUEERERIN , SHBEITHEE mE , DUTRERS iR
SR TR R 05

[EEBN] #2 (1993-) , 5, PEITLFSEAN, K
B, MBIEEAAR.

37



HRIWEREAR - F02% - F 024 - 2025 £ 02 A

2 BRI kLB 2 A& BB RE
2.1 FELRFELE N

i T T, KBRS % LA RS
BEHLIN, 24 BERE TR . SRR AR
ke, Hrh BT m, YRR, 55
RS BN, M SEGHREE BT, AR, SRR
G (S g rh ORI R AR PR I N, PRk
AL = R IR it =TI A 7 A= W N 774 S T g e s A
(iR, BES A RAATRRAREE, AMOURIR T & HALRIR
R, RIS SBUKREE TS, SWEI R, EE
IR RS
2.2 iR SRR

K REIR S S B LAOHR Zh 5 0 7 (R B E i B OB A T £
ASEINRM . —J51H, BETERTHRE ., SERENR
BV N IR R R, o ERRIRED . Tk
BIARMES L BN URAS RaE:, TR r] e aE
EEASh . B, AR BENNERSaSmEE Y. 5
T, $Rahes BN H-ARsgE s, R EiER N E55)
TR S TN, A RN AT A S AT IENE
PRI, EE R TH 2 hh A I R
2.3 BRI

EREAE T 00T B RER B A B lL, i T e R R
PRIGEERIHEIN, (154 LN IIRE RS AT
NHESZSIAE R, HEGAERWERSRYIN, InZ s Nl
B Sl E Sy, AR T AER AR . en
FRBER I HOG R B R H 25, sh e SRR SRS
b, KEEARMERE T, el E AT Eees | R iU, 2

ENME AR E R IE %54 T

2.4 #EHIMEE K

SR T R R A AL, HisbiEs s
MR, RA Sl ok O PR AR (U i B e B 5 A sh
P, SEFAREI RS RALRE | R AR E MR TS
BRI SRR I T R e T R iR
K, HMESHIRRAIE . BRI SR R, s
i A FEATLA) A FEL M BRI BRI A S R R e
3 BRI R
3.1 KA E B

TERRTEH REIR R K AR 25 A B LA RE BB, S S
VEREKREMEHE RN R, MR, kMR
SRR EE S U R, B TR AR R, IR
HTET, B sk RE s Mk AR RN A RE Rk, RERBTE
FRARMARA TPt HaR AR, DB T & L sh®
R, i ARG EEAURRLAE ), AT SR,
=t MM A NS O i SIS et of o S NI BULbI=:
RS . SULFI, SRl AR ESE, — IR

SEAL

38

FIERIEAORER A, sk oA LBURRES A, BITA] AR
MR AR RO RARS BRI, R D Sl T Y
SinE e

3.2 L HERR 4549

B R AR O . RN ERAR SRR e A A R
TR, SRAESARMGE SRS, iR SRS
MV SR, FRRUD RS, (SRR RA AR EE AR
SRR APPSO, R, XN THEReRA E kAP A
HENRAR ST S, AR I SR A i
ERATEREIVE P,

DUR/ AR S5 5 ], HLRE S BRI B InE 524k,
BHINE TR R, M B EHIR S T A BB T
Fark. e T-SERrth S| A\RAREST, ST B RAER
Yo FRAGIE, WIRTDORTSRARRAE . AR,
BRI S R NS R AR R e . A nitt, REER
Hg—EWIREER, Crensm/ DRRIRIE, H—PH
B A L AT TR . (BRI AR 24 U T s
IR, WRRASIT TR E E T RIS A, R =
FERLS, MR AR IR SR, A BRI LAY
PERE,

3.3 GReEE TR

TEFTREIR Y ZE 7 E R 22 2 L S S G 5 THT
LR R I S EUA I BRI T L B H & A I
BIRS : SRR ETRERR EEERY, RIRIER L
MIEMRSHRI T TR, ED RS ST L
AT, Hodh oy i NS R R LT O B RE AR IR 18
Woors, (BRI HAR T R RO &
SRR SNSRI . AR/ . RSN
et ATLAA R AR EE .

4 IR TR R
4.1 BT EMRKL

At — 7 T 2R A S s e T-AP R R 25 1
git, DUERobiE e T RNURER A S s, fHaE
WG SFARIBI TR . T, HF s PR AR
AR RIS T T e s R RS A IAIRSIE , Mifo
EEHR DT, ST Eakad MILRE
HIETT, JHHIEREA R RIR AR
4.2 ARG

AR A GLVE A PRI Rl 20 R B HLIE B 1B B A S B
5, HAEEHaR TOU T st R 20N, HeTRE G
Al TOL MR AR . AR R R G iR, JF
BRI RES e LA S H AR L. HURRAZ R A&
ATEEREATIEE T, SRR ] e Sl N RS R
TR, MV R . R LR B 2R, sk
IS S ek B R R AR, RIS LR it



HRIWEREAR - F02% - F 024 - 2025 £ 02 A

DARAMNRIR A | FRtt Al PER, IR AT X EE P 35
SN M RE RO I 4
4.3 HESSMNEIEIT

WURE R FHESE % & L HORE B THR UL T (b, &b
FERREEHIR AL T s TR EAERE, 25 & D
Ve, RTAT LRI BN i T R OvERERIL P,

T HERR K LA LIRS e, EEES A R
SERURERINIME: . —R3IE T, @& B RS RO
SR, GNREIINUBERREE . A TR B SR HE, Bheshs
TEHIERNUR T REE )T, A SR R G %
(B LMkt R K Ht . RIER BpLVE Bkt
WA . B R, TR IR, DAtk
PREEOARR . BB R EA &SRR TR R
HIRESNE, XREE B THE PR E SRR .

5 R H R G KEE
51 RUE RGLk

TEHTHEIRT G K BARI A5 & AL N B AL R
RS KR TERER LI RATRRR R, —FtREh T
EIHBRER . B, XA R T AT R LA
FERGENES R AIEN AR, DU E R s SR 1
Bt R TR IS MRS BB SRR S SBEATR
RIEHIR FIREER, 2 AERER S BRI, T
KIERRMA L, AR RS G E R S T3k
o E G T TR SRR L, RN
RABRIT T AETS BT HI B BOAL R, SRR AR
BRI, S&if, (A RIFIBREEIE AT, XEEM
VERERIRE G . SEBRrh RZt e R R, e oM
Ptk . ReFRIEHT AL, SRR EOARE Y B
e, —RRIEOUN, RAWRR . KERNNERREE T
HORE NG, FEERT SR . (B A TR R X i ,
R R BEAT R, REE I ST, b
FENE A ESRER SRR, BEBE—H51FRSR
), LSS EISEERERA T ARSI, M KIEE R
BAHICE
5.2 %% R4t

RS RS S, AHRIER SAFEEN
B EEm R, W REE L BEAEERR TN
Hohdsk,

TEAHIRBEIR DT, TR Itk SRR |
Fehas ok HAb S RaE e 500, 24 R7K - Z - BER AT
REAE RS, 2T, HER SR TR
FEVEE, TSR AR IRES, 1XFEA BER R A EN
AT B T PR SR, RS EREIE T
TREE . ARBEREA IR M, M RALE A R
JEMEREROA TR, DU P HI RS &0, dhniE
R fE A

R HBE R R AA AL, BTER LR
TPl BT RobEWUE BT R AIKE, AR
B e M, RHIER, i AR HEE TR |
R, EEIE RIS SHmE &R0, H
REBS FR MR e . TR FBE | TR RS HE
B, WIRTDUA RSN AR AR SR AR
UL R & T HEIREeR
5.3 IBER A AR

FRAR I HIBORRL T H eI T4k HE R 2P & L A
i, PERTHORFHHZEM RS IR S AT, &
AR O B BT 2. BiAmS
PEVHROREE R RS, BRY T e
DFB. ZHOREIERRE R TR RN IIRS, A
MR ER R, BRIPUE AR MR R E b G
FRAECR . il TRVE B R e SR, a5
MR ETEI A, FIMESHERTOT, Eaei sk
RENIREL . B, (e RS2 e
(AR B S SRR L7 A Y BB s 5 S BB E LS M e
AUBSCRRERGL, HESEEl TRE R SdETs . M ERR A
ARUGZM TS — N ABEEAEIER, IEORFEER BN S
WEArEEFS A | BRI UR T i,
FRASA PR RSO B AR A AR, MBS AR
T, HEERN AR RIS BRI R VRS . B
JE IR ORN, AR X REMIRESRE AR, e

SRR

6 Z5iE
i FRETE NERIRL, BRI AR A
MAE SRR ThL FIHERE bR — ARG HE RN TR, 4
R T HRASTT . RO . BRHIAS DI R ISR
VRS 2 SR ST I AT O AL SRR, M
BLERR . ghimisat EEHIEESeE, DEEEiEN T,
ORI R T AR T N A AL R REAIAE . IRAD
MRS | R SRS R, X SRS B — e AR
HEERIT:, FIDUDE R A B U e T N st T
PERE, ROUNHTRERI G5 ) RS A TR HE T IR
FR T SHSIRE, WAFRERRE T TR A T
AFE 7]
S 3k
(1] /IR, TR IR, & S REIRY U Rk A B[R 2 A BE FR AT
P AR I (] AL S48 07 1H,2020,47(01):91-96.
[2] YOS FTREIRYRZE A ARG BY IR 2P RABE AT T [D L AR A
IR A:,2023.
[3]  ASHAR AR AR 2 AR & (o O RS A TR 9T
[D]. 2R 22,2024,
[4]  ZHEEE TR KRR P AL SBR[ Fe i L i
2 5T RE,2023,46(05):154-158.

39



