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Multiple Working Conditions
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Abstract: To dynamically express the uncertain loads of hydraulic components of construction
machinery under different working conditions in system dynamics simulation, a lumped
parameters dynamic response model of hydraulic component load is proposed. For the non-
stationary random cyclic load of hydraulic components, the wavelet transform method is used to
decompose it into a trend term and a random term. The non-stationary trend term is expressed by
a lumped parameter model calibrated by data from field tests, and the stable random term is
expressed by a random harmonic function based on the principle of energy equivalence, and the
load model is synthesized by the above two terms. Then, taking rotary load of a certain type of
hydraulic excavator as an example, the load model of the rotary motor is established and the
response of the load model is compared with the field test data under a certain working condition
to prove the feasibility and effectiveness of the load model construction method. The research
results show that the lumped parameter dynamic response model can realize the dynamic

expression of the hydraulic component loads under different working conditions, which helps
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improve the adaptability of the hydraulic system dynamic simulation of construction machinery to

complex and variable working conditions.

Keywords: construction machinery; load; system dynamics simulation; wavelet decomposition;

lumped parameter
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Fig. 1 Test data of pressure load
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Fig. 4 Decomposing diagram of test load in 3 scales
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Fig. 5 Hydraulic system model of swing circuit
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Fig. 6 Test data of load at outlet and the trend term and random term
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Fig. 7 Hydraulic circuit of swing motor

H1 T AR SO 5 38 i3 2l B ] B o 7 ) 28047 A8
P B A2 TE A Bl B[R] B O TR A AR T ol A
iy B0 B TR R AT RE /D B AR SRR B
N PRy o A8 S PR B a8 AR SCT7 3 )
AR S P 7 SR U 68 Y P47 ik o 5 A ) ) B 1 K vy
SIS 8 fras. B 7 o 117 B2 1A 48 Ik
AL T — A0 Fe T IV &8 2 i 3R i e
0 Wi kI g G S B 5 R 8 5 A N D e A B ik
Frag st BepL g AL o — A e sh BT, 4% 5

(NN} !
: -ﬁl =
)

G,
P8 ol A TR 2 s A A B

Fig. 8 Trend term module of swing circuit load
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Fig. 12 Random term module of swing circuit load
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