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Abstract

Cam piston pump in the hydraulic industry is widely used, with the advantages of instantaneous
power, high ultimate pressure and producing higher pressure, but the cam piston pump in the
working displacement is small, and cannot transport liquid containing a solid suspension, will
produce a series of adverse phenomena such as flow pulsation, vibration and noise and will affect
the working performance of the hydraulic transmission system. Flow pulsation is an important
factor affecting the working performance of the plunger pump. China’s research on cam piston
pump is relatively small, the development is relatively slow, the current domestic pump has the
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shortcomings of pressure and flow instability and unstable performance, greatly restricting its
development and application. In this paper, the effect of flow pulsation of cam piston pumps is
analyzed. It is concluded that the main factors affecting the flow pulsation are the precision of the
material, the fatigue strength of the spring and the roughness and strength of the CAM and the end
face.
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Figure 1. Structure of Cam piston pump
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Table 1. The influence of coordination gap on flow pulsation rate

F* 1. BEAEIRREKENRNFM

Fic 5 T 5% (mm) k3 % (mm)
0.001 1.01%
v N 0.002 0.98%
MM EE
0.003 0.97%
0.004 1.68%
0.01 0.87%
o o 0.02 1.24%
Y IR R e 1R
0.03 1.45%
0.04 1.67%

3.2. SR EE MR EER R EIKIHIRAT ST

T 57 58 L TR RHE JE IR 22 AR AT P T AN 27 AR (K B RN 77, B9 55 98 3 B 57 A BIR
Plt, FREAELL 2 IR RS, 5058 I R BT 2 RS o IS SR AN 2 R AT — AR 4, 3K
T TR AR M sl 1 JA I (S PR 2 — o 5 SR (R 5 9 AR I PR SRR 2 A T S ARSI, P AR L A8
BRI

1) FAFARSZ ML N F i KAG S =y, B30I FIT RE A 52 B LT JARPAJE I NGB/ s T 82 A0 e KA A,
AT NI PEFR AR NGBER o AE— €2 AT, R KAEAR T JEAELI , APREAT 42 32 e IR VN 3 PR A 1T
AR PRI S WA RIA G &, BIR T H26(S-N #IZR), fnl&] 2 frs. izt 2l W] et A
B, HPAEKNERTIRAEE, MZZH SHAARTAT, BOVEE, TR IR E RIS 57 R -

S
[N \o\

|

\ Q o

| - P ,
o N N, N

Figure 2. Fatigue curve (S-N curve)

& 2. EFHHZ(S-N Bi%k)

2) SEEGIE], K2 HUNERARHKIE 57 B2 A 10 (9 7 07 ARG AN, A g ARE L5 =

DOI: 10.12677/met.2023.122023 202 IR N EASE N


https://doi.org/10.12677/met.2023.122023

= %

SR EE AN ) 57 1 2 TE B SRS 00, T4 10 1 8 IR 5 T IR BE 28 J& VR N J3 638 J5 A ReAT Ak A sl s 8 57
PR e SR 7 7RSI, AR S R 7 R — A BRAE(— M 5 > 10 1 7 IRJTER 10 1 8 IR J7 JHIKR), R
JIAE IR R 1 A PR T A Wi 382 (1% 5 K I IR R e 1 2% A9 55 PR [ 7] o

3) W T2 IS ASAEIA R IAE FH BIAR, FEECR R IR RN RIS T, L X RRAE R A LS. 7 A
X PRI 5 XA RGBS A RRIEERET, 5 e KSR R, TS &R AR FR [1)
FEREROR, WA 22 MR OB 2, 78 BIDGT A k A B PR 400 35 78R )~

4) TR 5T 2 SR IR I A (1, SO ECHE 1 A B R AR ORI . AR b S-N T 2R SR R —A
thdalr. Rk, 9557 M2 NE AR 2 —diRI0 S i 0 Oy (38 . 498 57 B8 2 % 2 16, ml g 2580 I
FRGEHHEE R F AR K — 4L 55 i 2k, B P-S-N BH4L, b P &R S5 mi i . I 2 I SN
2 A A T TR R P = 50%11) P-S-N Hh £k,

M ST YERE R /IR, BRSSP E ARG AL, FAMENELE. RS EE AR R, Fik
XL B F AR, 7 B T AT 5T R

3.3. hEeANiwE AV BE R X B R IR B Bk R R S 4

R MHLHEE (surface roughness) R HIFTHE AR IREAENUAT W b, TR LR T ROU A 30 ) — o 253 1)
S 4. RIS LRI 700 AR i B RoUL L IR IR 22 0 438 (0 A 00 T 3R 1 A (R B/ Ta] BE AN 33/
WA AN PRI B 4% 2 RV BE B AR /S, BB T IO LRI TR 1R 22 . R THHLRE LB/, U
RMEHOETE (8] FRMAREE — B BN T R A B A AR R T . AR B T3 T
PERPRE, I T2 T B TR IR B RS R A 225 (K. RIS B 5 MU AR 1
FPER TR EEVE . JETT AR RN PRBIANNE S SEAT R YIRS MU b A A A AR
Vo FERE AR KRR EVVE THUMEF G dr, BRIe B0, DRSS JUBAGERLT, (HRFRIBRYE, K
AL

(e T R R SR (0 AR, MRS R, it Ra N 1.6 mm. JEHIAHRICH
TSR, D5 A A i 0 T AEL i FEE AL, T A Hh 6T R 1 970 B Pk 5l 24 A o 38 T HEL e P2 P 5 2 i 2 1
A2, REEM R, HEKEIEN.

4. SEIGTOIF
FIFRIA RS2 F & AT RIGIAE, W& 3 k. 2 FaaiEit . MeHER. FEAE.

LR
JETIHE
I =)
Ly ‘
Wntil
’ { k=
] IMEE T FEAE
| |
SLUGTR | R

Figure 3. Experimental platform
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