2025412 A Kﬂﬂﬁﬁi?ﬁ 5556 & 12

doi;10.6041/j. issn. 1000-1298. 2025. 12. 004

K O ML E(T I TR I8 AR I S

HEE REF ERE HTEC ERE HMER e
(1 EAE R B B 2 AL B T L BT FSE SR =, L3 100083 ;
2. PR sl 2 & T IE B A FRA R, W BH 471000 3. & —Hi P WL A PR R, W BH 471000)

TEE . BB E GG R L E BRVE L T T AT A B AS DL, W i h LT S PR 3R A A S S, AR
BN AR AR SR & P R H R AR AL AR RIS iAo, M T B R R G, IR T Ha LML L BR AR
T OL AT | SR JH SR 1 O B U0 T 1 BT IS 53 A 19 SR B ) 23 FE TRUMI] vk RIS T /0N IR A A 1 2
PN EEHAT IR BRI 5T B 5 S B 2RI I AT I BRI AN, G5 R WY, FE A SO T3 3t Bk AN 12
T AT 4 SR AR R B PR YA AR AR S R Ly I R IR A, A0 LG ik 36.37% ., FETRIG(E S
Ko B 3 FnEE g5 vk A in i g e Sk AUAL B RIS AR S e B IR S B AT T, N ARBCR R, LU B =y
BRI H AR I 2 BRI A X e H AR s 0 52 B i) 1 ) — a8 H AR A TR U O vk T I A543 A i) R
TR AR5 85 PUNETE IR S5 0 52 0y T — S P BE A, P sl A0 £ BB PR R 7E 2 Bk % 4 U S 0 T — Bt s A
S JERHL; BRI AT Iz A
FESES: 220 SCHERFRINED: A XE4ES: 1000-1298(2025) 12-0059-10 OSID . Eaile

Coupled Wheel Testing Method under Typical Driving Conditions of
High-horsepower Tractors
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Abstract; Tractors are the most widely used power machinery in agricultural production. Conducting
durability simulations of tractors under real-world operating conditions through laboratory test benches is
of great significance for improving their reliability. A four-column wheel coupling test bench was utilized
to explore the whole-machine durability testing methodology for tractors. An operational load acquisition
system was established to collect load data under actual working conditions. Accelerated life testing was
conducted by using three different identification methods: the time-domain damage retention identification
method, the time-frequency analysis-based cumulative power spectral density identification method, and
the wavelet transform-based envelope identification method. The effectiveness of these acceleration
methods was validated through wheel coupling bench testing. The results indicated that, within the
application scenarios and iterative approaches adopted, the time-frequency analysis-based cumulative
power spectral density identification method demonstrated superior performance in signal compression,
achieving a reduction ratio of 36.37% . The drive load spectra for the wheel coupling test bench were
iteratively derived from both the original signal and the three accelerated signals. The loading results
demonstrated that when the chassis and cab were selected as test targets, the damage reproduction
tendency at designated measurement points was effectively achieved. Under the same test conditions but
with different acceleration identification methods, the time-frequency analysis-based cumulative power
spectral density identification method showed superior consistency in reproducing chassis damage, while
the time-domain damage retention identification method performed better in replicating cab damage.
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Tab.1 Layout diagram of load information acquisition system for power shift tractors
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Tab.2 Main parameter information of load

information acquisition system
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Data collection of typical operating conditions
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Fig. 1

for tractors in field
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Fig.3 Test bench and schematic for wheel coupling
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Tab.3 Main parameters of wheel coupling test bench
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Fig.4 Schematic of iterative process of wheel

coupling test bench
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Tab.4 Compression ratio and damage retention
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Tab.5 Statistical parameter error of acceleration
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original signal and accelerated signal
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