Pzl X512 W

546 B 4 1] Vol. 46 No. 4
2026 4 8 J1 Journal of Vibration, Measurement &. Diagnosis Aug.2026
DOI1:10.16450/j.cnki.issn.1004-6801.2026.04.023
BRI FEDIEZSTRS HIRKML
HEAR, WEw':, EFR, &% #', ®wm B, F F°

(1 IR KL TR 2B 3%, 250061)
(2. N AR A2 e VR T RE2E B TP R, 250357)

WE B IR S L SRR BT 5 U A8 WG S 2 Ak P RE XE LASRIBTAY 3] A, 3 T 2 A ARIC AL IS, 32 ) — Rl B T 2 80
P IF] B 147 58 AR ek RE SR A2 HARBETT D7 o 1 S, 3 2 2 A PR TK Sl A ) SR 4B O oA IR W 2 ) £ 2l 2 R 1 G B TR
5 JLUC, L B B ST AR SR P A v K B A% B R G W SR B g 2 AL O S G £ A6 00 TR A AR A 1 5 4R
Ja  VAAT Sl 2805 R 5 1 BE S B A1 DG 4K B A, 44 6 25 W 2 B CRE 8 1 0 I8 A1 45 ) 5 OULIB T2 2 80t A7 2 B AR
s fme i, X AR RIS B4 8 HE A IS ) A% 3 1 22 R PR Sh R A SR AR E AT XS L b M o BRI AL R N R R TR A

TR A 25

Ve RE Y45 2 W] st I8 HE A 20 A T R 2 AT I BB RS B R, AR SR B I 2 A .

(e B, v 3 S0 A 7 4 T 03 B A 9 e B 3R P15 B 48 T, DR Bk B R R i 35 23,704 o ABEFE 5 il o AR A 3 R

SRR HR A 2% SR gt

KEEWR IR LSRR VIR 2 Hintifk
FESFES THI132.46

0 35

T HE U HE I [ S JRE Y R A TR A
Je A4S Y R sl A R S B BE BUHE Y G B B AE
HL K B B 1% 8 R e A p B2 A LSS bR as AT B £
AR B G I 2 AL A R G AR A T 2 2 B
SR A B R IR R . W R AR D B AL Bh
ARG RO AL BT B T g e AR
M B2 TH 4 A 3l R G e

TEV 58 25 WS KL AL 5 i, H AT 98 £ 24 v
TE 147 58 TL AT 2 B0k 203 | A R e 7R A BE Y 2
M WS B A R 5 I L AT 5T 2 T e A
e R B RE ) AG B R R AR THE S AR I E T
B, {EUHO 1A A 0 42 AR 28 % 30 285 W) O £ o 3 4T
FeAE—E R BR o 8 OB ] fI AL Jr i, LA BT 5
Z R T AR A Fe A% sl R vh A9 IR 3 S5 AR TR
He Tt 2z fsh 107 3 0 4846 23 A B E TS OWLB TR TE
o3 A7 e kS A R A o 3 2 O LA R AR R
Ge ik S 5 R LA (B 5 R0
SR R B, A ROR AT 22 32 B — 72 il 24

oy ik — 20 S BAL B PR RE B9 R AR AR T) TR Oy
T U6 & T8 4 B 22 W2 505 OB I 2 B Bk 5 1

[l

» AR TSR A TR B Bh I H (2024CXGC010301)
W e B 3. 2025-12-24 4% [n] H . 2026-03-25

P O 2 BB A 1A R 68 SRR R
PERE B 3 ARV A TR — S B R TR
BB SR, B A SCHF SE R 2 R e 2 A
O 23 28 AL 2, R BERE 2% WL AT 2 55045 Tl
BISHETHE - ERTHFE ST hTHESL
ZIEAFAER G KR, 0 2 AR S 5 Bt 2 6l Y
FIE R BT A AL 52 1 % LS Bas R 2000, A
728 5 B A SR T AR I it , DAL IE 3 LS ) 4% Bl ko 3%
fi P BE A AR B R 7 B 22 F bs 2 Ry e A 4l

B X% B R G R AR AL R BT Z 5 rp T B
Gk el e X AL e i R K 2 AR Bl i e R
RO R TR A o DL, S LUK A SR B A
BT X G, ST T A B I SRR 7 LR
T T e eI A% 3y 2805 fil 1k BE 15 28 G 4R 3 il 1 1)
A8 R OB K H AR B R AL, DR T A 3K 3
e 8l R LEG PERE , O RO R L UK B R LBt
RISk 5 TS %

1 FEIKENHF IR 5K KRS

1 SR FAR O T H IR B R/ 1
LIRS AL 3 R G AR AR R B LR R
5 AR G U RS TR e B R



AR, S5 LIRS L SRR I T K £ A bR il 901

ey —;* EEEEI R K
— TjE

Bk~ AR —
fieah ’ i
5 %ﬁ.m%%%%%%@ﬁJ
hER | e g | :
ik - WRBLUS R |

- iRk —
SRR |

1 TR AR 5 R S 4R

Fig.1 Schematic diagram of power loss in the electric drive

axle transmission system
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Fig.2 Force analysis of helical Gear transmission
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Fig.3 Model of electric drive axle transmission system
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Fig.4 Power current direction
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Tab.l1 Macroscopic parameters of the gear pair
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Fig.5 The rigid-flexible hybrid model of the electric drive

bridge transmission system
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Fig.6 Electric drive axle test bench
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Fig.7 Test and simulation efficiency map chart comparison
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Fig.8 Efficiency error statistical chart
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Fig.9 Results of sensitivity analysis
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Fig.10 Flowchart for multi-objective optimization of macro

and micro parameters of gears
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Tab.2 The macro and micro parameters of the op-

timized gear pair

B S IR/ H2H(F/N)
% %8 /mm 32/34.06 30.71/30.93
FEJifa/0) 24.25 21.05
BEHESM /() 12.78 16.78
W 1 BHE /pm 0.042 —0.020
Wi m S #/pm 0.216 0.151
W T &AL /pm 0.959 1.02
W T O 4/ pm 0.115 0.901
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Tab.3 Comparison of contact stress of gears MPa
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Fig.11 Contact stress of the first-stage reduction gear
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Fig.12 Contact stress of the second-stage reduction gear
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Tab.4 Peak-to-peak comparison of transfer error um
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Fig.13 Optimize the transmission error of the first-stage re-

duction gear pair before and after
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Tab.5 Comparison of power loss under maximum
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Tab.6 Power loss comparison under high-speed
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