%42 %% 9 T RRFFR Vol. 42 No. 9
2019 % 1 A Journal of Chongqing University Sep. 2019

doi:10.11835/j.issn.1000-582X.2019.09.014

A Al JE AR ST (34 2 s 7 S 3 i o g o 22

F kel dg sk, AR EL, ARl
(1. HEHEKRF a. AT HTFTIREELS AN T HAGEF LA ETERL 2B EEAELERRT;
b. Iwﬁfﬁ‘é\ﬁ?m/%}]@/éﬁ‘;%q/‘i se. RRRE S A TRFR,Hd #ME,411201;
.THRELIRF ATREFR,TH BAE,454000)

WE 5 ERSR F b & H R R H 8T A B A A6 ) F AW o o e R A A
AP EATYRBRR, R TOHARABREGTE. £ LRI RFAPEFMNAXFSEFAT
HEFE,FRM PVDE Ed A R Rk BRI ke T RHE, RRER AW . AR
IRAT BB EKRTAGERERST A EFFOFTERTRAEROT RBEFARR, RETFH
AP Ok EEARKRREZET QRE . ZATLFHLS T F R MR BRHORIAE SR
KB A s R R R TR R S OR KSR R A R R R 69 38w B AL AR K3
Aty A, AL R A LR A U-FRAF R

KR KSR HHEBR P EN  HRBE P EER

RE S £ES:0358 XEARERD A XEHS:1000-582X(2019)09-123-10

Experiments on the impact pressure of high-pressure water jet

under different nozzle shapes
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Abstract: The flexible impact force of water jet is the mechanics criterion of material breakage by water
jet. The nozzle shape has a great influence on the impact pressure. Five different nozzles were designed in
this paper., and the impacting tests were conducted based on the self-designed jet-impact test platform.
PVDF piezoelectric film sensor and the high speed camera were used to record the experimental data. It’s
indicated that water jet beam from the circular nozzle presents the best strand integrity. The shock wave
induced by impacting from the circular nozzle has a great influence on the diffusion form of the liquid.

These features cause the highest central impact pressure of circular nozzle. The impact pressures of water
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jets from square, triangular and cross-shaped nozzles are much lower than that of circular nozzle. The water
jet from elliptical nozzle is the most divergent and its impact pressure is the smallest consequently. The
peak pressures from all shape nozzles present nonlinear relationships with the pump pressure, but the
duration time of these peak pressures nearly keep constant with the pump pressure.
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Fig. 1 The structure of unsubmerged water jet
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Table 1 The structural parameters of nozzle
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i 152 B 11 40 14 24 Kol 4, 5% 1
RS2 11 46 14 24 0.79
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Fig. 2 The shape and size of the five different nozzles Fig. 3 Overall structure of nozzle
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Fig. 4 The sketch of the impacting pressure testing system for water jet
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Fig. 5 The diffusion form of water jet impacting flat target
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Fig. 6 The jet diameters of different nozzles
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Fig. 7 The pressure profile of water jet impacting target
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Fig. 8 The relationship between pump pressure and peak pressure
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Fig. 9 The relationship between pump pressure and duration of peak pressure
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