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Abstract: In WJGL, the instability in water jet from low-frequency pressure pulsations (0~500 Hz)
in fluid supply systems needed urgent resolution. A water pressure pulsation attenuator was designed using
flexible liners for coupling vibrations and Herschel-Quincke tubes (HQ tubes) for phase cancellation,
achieving dual filtering. A transfer matrix model was established based on one-dimensional analytical ap-
proach and electro-hydraulic analogy principle, and the feasibility was experimentally verified through pro-
totype testing. The influence mechanism of key parameters, such as HQ tube structures, insert tube
lengths, and liner elastic modulus on low-frequency pulsation attenuation were quantitative analyzed in
simulations. The results show that the damping performance of polyurethane liners improves as their elastic
modulus decreases, while the loss angle negatively affects transmission loss. Under certain conditions
changing the insert tube lengths has minimal impact on transmission loss(TL), but increasing the HQ tube
lengths and reducing the diameter enhances attenuation.

Key words: water jet guided laser( WJGL) fluid supplying system; low frequency pressure pulsation;
electro-hydraulic analogy method ; transfer matrix acoustic model
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Fig.2 Schematic diagram of hydraulic pulsation

attenuator test platform
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Fig.3 Hydraulic pulsation test section test rig
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Fig.4 Hydraulic pulsation test result
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Fig.5 Composite pulsation attenuator acoustic

unit division
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Fig.6 Equivalent circuit model of flexible liner
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Fig.7 Schematic structure of a composite

pulsation attenuator

3.1 HQEHZMSH I EERMEMNIIG

e 127, i B 4 AR BK S OB IR R 5
1£ 100 Hz, 200 Hz,450 Hz i 44 BB T 1 &
W EFI IR . AT E R E HQE WK ES
HEMFRMT X 3R EMFET M HQE 4 M
ZHCn] 52 e 3 Dk B %) 5 8

M 8 AT LUt HQ B 1Y AR 1 KR 55 25



HE T LIRS LU I R B K S O R TR bk S S AR R —— @ Wb A

T B 33 45 R BRI R il J2 78 100 Hz, 200 Hz Al
450 Hz X 344 %5 . M HQAE MK Bk 14
mm ., FL 42 2 800 mm B . £5 5 5 (14 1% 3 51 2K B ik
2 45 78 B K (32.39 dB L 52.74 dB 1 53.76 dB) ,
R T HEI G SRR B R, M AHQE
8 AR o AFRT i/ T I A A il B B P A BEL T A
T 980 55 T H 28 PR A LA R ) s D AR B U AR
J 7 Wk Bl R R AR

331

(a) =100 Hz

541
52F
50
48T
46
44+
0nr
40

500 600
HQ%@: K

i 1 2% L,/dB

14

700 g0626 zzﬁ@dsm\“\
b/mm JRTeL

(b) f=200 Hz

i 152k L,/dB

(c) f=1450 Hz
8 HQELZMSH MR RBFHERBKNZI

Fig.8 Influence of HQ tube structural parameters on

the transmission loss of pulsation attenuators
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Fig.9 The effect of HQ tube length on transmission loss

of hydraulic pulsation attenuators
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