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Dynamic Analysis of Boom System Based on Hydraulic Transformer

Shen Wei
(School of Mechatronics, Harbin Institute of Technology, Harbin 150080, China)

Jiang Jihai Wang Kelong

Abstract: To enhance the hydraulic system efficiency of excavator, one system which adopted the novel
hydraulic transformer ( NHT) was proposed to control boom cylinder due to the great recoverable energy
of boom. Firstly, according to the tough working period, especially for the load fluctuates frequently and
violently, the rod side of the boom cylinder was connected to the high pressure line of common pressure
rail (CPR). Moreover, the proposed system was analyzed by using of mathematical method and the
model was constructed. Measurement data about the boom load change of one excavator was input into the
simulation model. Finally, the valid angle range of NHT was studied and the pressure feedback loop was
applied. Results showed that the proposed system possessed good servo performance under great

fluctuating load.
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Fig.1 Sectional view of hydraulic transformer port plate
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Fig.2 Swash plate type hydraulic transformer

controlled by swing motor
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Fig.3 Load change of boom cylinder
P 4 JIT 7 g 90 Hs 7 Hs s 42 il 20 8 S s A
ROOS T4 G ) 01 72 s i 2 il 28 T 9 2808 I G A A
O B4 A i A T T A () AR, R AR G B R i R
AFFIES CPR A JE i A 32 , DT 056 74 2l 8 il g5 mT
PAAKAZ 2 A T5 1) B G 28, 52 B 2 A 07 1) Y RE 1 [ml g,
A7 JHL B O Sl R i T A SE PR 0 . ARG RN
B 1) R E A2, T A O T 0N R R e
BUIR ST PR 3l B Il A A S



430

VAR A o W AR T gt P2 42 4R BIL 30 i GG 9 25 20 A 29

P 4 BT i 2 o S R i AR T (R T
A B 1 1) 11 42 o e )

Fig.4 Boom cylinder controlled by hydraulic transformer

(pilot check valve control circuit is omitted )
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Fig.5 Transformer and flow rate ration under assumption

of constant speed
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Fig.6 Transformer and flow rate ration after

considering speed dynamic
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