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Experimental Research on Performance of
Permanent-magnet-synchronous-electric-wheel
Loader

JIN Xiaolin, SHI Laide, BIAN Yongming
(College of Mechanical Engineering, Tongji University, Shanghai
200092, China)

Abstract: Performance of a wheel loader with permanent-
magnet-synchronous-electric-wheel driven technologies was
studied by theoretical and experimental methods. Theoretical
analysis shows that electric wheels of the loader, based on
field-weakening control algorithm, can be well adapted to the
traveling, braking., traction and steering conditions with
cooperative and efficient work. Experiments on an improved
ZLM15B wheel loader under the above driving conditions were
carried out on the level cement road. Experiment results
further validate that the traveling and traction efficiencies
between permanent-magnet-synchronous-electric wheels are
both better than 90% . which can well adapt differential
steering with good consistency of the speed and the torque

between electric wheels under braking.
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Fig.3 Torque and speed curves of the left and

right motor while traveling

3.2 HMFHIR

XFFRE VR — RESRAE K TR 1 U 7 %
TSR E 1 B 1T, A ZE B 30 km o h ' 345 11 9 161 3)
PEESANAK T 10 m, TARHLARS BGAE™ /T A0l 8l fm
BPENN 3.47 m oo 572 NFR 2 WL il SRR AN
ARPHAR. TR 4 vha] L&, i AL 3l i, d AL
TE 3 s A 2 700 r « min GHEFE K O, finsk B2 AT ik

7.5 m e s 7 g TR AIRERER Sl A AL Ml e — A
FIEALELE N LR S AL A5 1k 75 W LA
B it U AILE B0 S8 A5 IR RO I DL T L BLSE A5
1 EAN S iR i T 1 i 4R S A A » AR

SMAEALA T ShERE. (H A 4 n] 3 AE A 2. P
FLHLAE ] Zhad R b S s e o — SRR W4 551
Pl P

=2 HizhikesER
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Ry wIBhEE/  dghiE/ JEEE/ SRR/
WAL m s (m+s™2)  (mes2)
1 2.6 3.46 0.434 0.5
2 2.8 3.29 0.517 0.5
3 3.0 3.30 0.551 0.5

6or — JE L
F7 S i S iU

20 -
20450:—1 2455 2460 2465 2470 :2475
20+ I8 /s | :

56 / (N-m)

24502454 2458 2462 2466 2470 2474 2478
mE /s

4 HIZTRAE GBEVEEEREME
Fig.4 Torque and speed curves of the left and
right motor while braking
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Fig.5 Tire skid marks and the tension sensor
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Fig.6 Torque and speed curves of the left and right

motor under maximum traction condition
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Fig.7 Torque and speed curves of the left and

right motor while steering
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