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In order to explore the causes of trapped oil and cavitation formation during the operation of aviation 
fuel gear pump to ensure the safe and reliable operation of the pump, dynamic grid technology and Re-
alizable were adopted. The k-ε turbulence model and Schnerr-Sauer cavitation model were used to sim-
ulate the three-dimensional transient state of the jet fuel gear pump. The results show that: 1) the air 
bubbles are mainly distributed in the tooth cavity of the inlet end of the gear pump due to the low inlet 
pressure and the vortex. 2) Under the effect of high pressure and bubbles at the outlet, an approximately 
closed tooth cavity is formed near the outlet end, and the trapped oil pressure is generated, whose pres-
sure value is 16 times that of the inlet pressure. 3) As the outlet pressure decreases, the trapped oil pressure 
in the tooth cavity decreases, but the area of the low pressure area increases, and the cavitation area 
shows a diffusion trend. 4) The high pressure value formed in the tooth cavity is mainly affected by the 
speed of the gear. As the speed decreases, the high pressure value gradually decreases to the outlet pres-
sure, and the pressure value decreases slowly with the change of the rotation Angle; The speed decreases, 
cavitation weakens and the cavitation bubbles formed in the tooth cavity gradually shrink to the oil film 
between teeth. 
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 Introduction 
Gear pump as one of the most basic hydraulic 

components, because of its simple structure, reliable 
operation, low prices advantages, in civil, industrial 
manufacturing and energy transmission fields have a 
wide range of applications. However, the trapped oil 
pressure and the cavitation effect during the operation 
of the gear pump will cause the gear to be affected by 
the impact load, resulting in vibration noise, affecting 
the stable operation of the gear pump and reducing 
the life of the transmission gear[1, 2]. 

The phenomenon of trapped oil in gear pump re-
fers to the closed cavity formed between the two pairs 
of gear teeth meshing at the same time and the two 
sides of the end plate and the inner surface of the 
pump shell, which is not communicated with the inlet 
and outlet oil cavities[3]. Because the size of the closed 
cavity will change periodically with the rotation of the 
gear, the working pressure of the oil in the closed cav-
ity will also change dramatically, affecting the stability 
of the gear pump operation. At present, many schol-
ars have analyzed the variation trend of trapped oil 
pressure and trapped oil cavity volume of gear pump 
based on theoretical calculation. GUO et al.[4] found 
that the volume of the trapped oil chamber between 
the meshing gear teeth in the involute presents a par-
abolic change rule, and the trapped oil pressure in-

creases first and then decreases with the change of ro-
tation Angle. When the volume of the trapped oil 
chamber is the smallest, the trapped oil pressure 
reaches the maximum value. Sun et al.[5] found that 
the oil trapping phenomenon can reduce the radial 
force during oil pressing, but aggravate the radial force 
during oil suction. CAO et al.[6] found that the greater 
the number of teeth and modulus, the greater the pres-
sure pulsation in the oil inlet area, the oil trapping area 
and the oil outlet area. The larger the pressure Angle, 
the smaller the pressure pulsation in the oil-trapped 
area, and the smaller the influence on the oil inlet area 
and the oil outlet area. Although the change trend of 
trapped oil volume and trapped oil pressure value of 
gear pump can be obtained based on theoretical cal-
culation, the influence of bubbles generated during 
gear pump operation is ignored, which deviates from 
the actual working state of gear pump, thus affecting 
the accuracy of calculation results. 

In the process of gear operation, there is often a 
violent flow field movement and cavitation bubbles 
are produced. During the formation and collapse of 
cavitation bubbles, there will be a severe impact load, 
which will affect the smooth operation of gear pump 
and lead to the loss of working pressure of gear 
pump[7, 8, 9]. In terms of computer software simula-
tion analysis, HONG et al.[10] adopted CFD simula- 
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tion analysis and found that at high speed, low load, 
high gear modulus and low viscosity, cavitation phe-
nomenon intensified and extreme pressure fluctua-
tions occurred. Using CFD software, ZAHNG et 
al.[11] found that cavitation phenomenon and hydrau-
lic oil leakage on both sides of the meshing area were 
large. In terms of experimental research, 
ANTONIAK et al.[12] clearly observed the flow pro-
cess of the internal flow field of gear pump by building 
a visual experimental platform for the internal flow 
field of gear pump. DHANANJAY et al.[13] com-
bined numerical simulation with experiments to study 
the effects of different parameters such as speed and 
outlet pressure on gear pump performance. 
FROSINA et al.[14] carried out numerical simulation 
and experimental analysis of high pressure external 
gear pump, and predicted the distribution of pressure 
and cavitation in the chamber of the driving gear and 
driven gear. ERTURK et al.[15] used the time-re-
solved particle image velocimeter (TRPIV) to experi-
mentally study the flow field characteristics inside the 
gear pump to help improve the overall performance 
of the pump. 

To sum up, although a lot of analysis has been car-
ried out on the trapped oil and cavitation phenome-
non of gear pump in the existing studies, most of the 
current articles are based on theoretical calculation to 
analyze the trapped oil phenomenon of gear pump, 
while ignoring the influence of cavitation bubbles on 
the trapped oil phenomenon. In addition, whether 
there is any correlation between the occurrence of cav-
itation phenomenon and the occurrence of oil trap-
ping phenomenon has not been clearly explained in 
the present article. Therefore, this paper analyzes the 
causes of trapped oil and cavitation during gear pump 
operation, and analyzes the flow field characteristics 
of gear pump under different working conditions, 
providing theoretical reference for ensuring safe and 
reliable operation of gear pump. 

 Geometric Models and Mathematical 
models  
 Geometric models 
The gear pump flow field model simulated in this 

paper is shown in Figure 1. The gear pump flow field 
model is divided into three parts: the flow field in the 
inlet section, the shunt field in the gear section and the 
flow field in the outlet section. The rotation center of 
the driving wheel is located at the origin of coordinates 
(0mm, 0mm, 0mm), the speed is 8214r/min, the rota-
tion direction is counterclockwise, and the inlet pres-
sure of the gear pump is 1.4MPa and the outlet pres-
sure Po is 15MPa.The top oil film thickness (the thick-
ness of the oil film formed between the tip of the 
tooth and the housing) is 0.15mm, and the Oil film 
thickness between teeth (the thickness of the oil film 
formed between the two meshing teeth) is 
0.125mm.The driving gear and driven gear of the gear 
pump are straight gear with the same physical param-
eters, and the relevant physical parameters of the gear 
are shown in Table 1.The liquid flowing inside is avia-
tion kerosene RP-3, and the related material properties 
are shown in Table 2. 

 
Fig. 1 Gear pump flow field model

Tab. 1 Relevant parameters of gears 

Gear parameters Value Unit 

Number of teeth Z 14 - 

Tooth width B 22.5 mm 

Index circle diameter d 66.5 mm 

Base circle pitch Pb 13.2 mm 

Tip radius Ra 38 mm 

Pitch circle radius R 33.25 mm 

Pressure Angle  28 ° 
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Tab. 2 Material parameter of RP-3 
Material parameter Value Unit 

Density  800 Kg/m3 

Viscosity  0.001184 Pa.s 

Thermal conductivity  0.13 W/m/K 

Specific heat capacity Q 2200 J/Kg/K 

Saturated vapor pressure Pv 1329 Pa 
 

 Turbulence model 
This paper adopts Realizable k-ε turbulence model, 

which has good accuracy in the simulation of cavita-
tion turbulence, has been adopted by a large number 

of scholars [16, 17, 18]. The governing equations of 
turbulent kinetic energy k and turbulent dissipation 
rate ε are expressed by equations (1) and (2),  
respectively: 
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Where: 
 Gk…The turbulent kinetic energy generated by 

the mean velocity gradient， 
Σk, σε…The turbulent Prandtl numbers of k and 

ε, respectively，  
k…The turbulent kinetic energy, 
ε…The turbulent dissipation rate, 
μt…The eddy viscosity.  
The values of each empirical coefficient in this tur-

bulence model are given by Fluent software by default, 
C2=1.9, σk=1.0, σε=1.2. The accuracy of these values 
in cavitation simulation has been recognized by other 
scholars[19,20]. 

 Cavitation model  
The occurrence of cavitation phenomenon is 

closely related to the saturated vapor pressure of the 

liquid. When the pressure value in the fluid region is 
lower than the saturated vapor pressure, the liquid will 
have cavitation effect; when the pressure value is 
higher than the saturated vapor pressure, the liquid 
will condense.  

In this paper, Schnerr-Sauer cavitation model is 
used for simulation. The cavitation model has good 
stability and is suitable for mixture model and Euler 
multiphase flow model[19, 20]. In the Schnerr-Sauer 
cavitation model, when PV>P, liquid cavitation oc-
curs, and the equation expression is shown in equation 
(7). when PV<P, liquid condensation, the equation 
expression is shown in equation (8). 
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Where: 
RB…The bubble radius [m], its expression is 

shown in equation (9), 
n0…The number of bubbles per unit liquid  

volume, 
α…The fraction of gas phase volume, 
ρl …The liquid phase density[kg/m3], 
ρv…The gas phase density [kg/m3], 
ρ…The mixed phase density [kg/m3], 
PV…The saturated steam pressure [Pa],  
P…The local pressure [Pa]. 

 Grid division and numerical simulation  
 Grid division 
Because the gear pump runs at a higher speed and 

the clearance between the meshing and the top of the 
tooth is smaller, the quality of the mesh is required to 
be higher. Therefore, different meshes were used for 
different flow field segments. Tetrahedral meshes 
were used to divide the flow field in the inlet and out-
let areas, and the element size was 2mm.Because the 
gear flow field area needs to adopt dynamic mesh to 
simulate the gear movement, the negative mesh vol-
ume is easy to be generated in the process of mesh 
movement, resulting in the failure of calculation. In 
order to ensure that the gear part has a better mesh 
quality, 2.5D mesh formed by pulling the triangular 
prism in one direction is divided, and the element size 
of the stretching surface is 1mm.At the same time, 
mesh encryption is carried out on the edge of the gear, 
and the encryption size is 0.3mm. The final number of 
grids is 1456220, and the resulting final grid is shown 
in Figure 2. 

 
Fig. 2 Gear pump flow field grid 

 Boundary conditions and simulation Settings 
By writing UDF program, dynamic grid technol-

ogy is used to simulate the rotation process of gear in 
Fluent software. When setting the cavitation model, 
mixture of multiphase flow model and Schnerr-Sauer 
cavitation model are adopted. The saturated vapor 
pressure is set to 1329Pa and the bubble density is set 
to 1×1011. Set the inlet as the pressure inlet, the pres-
sure value is 1.4MPa, and the outlet as the pressure 
outlet, the pressure value is 15MPa. Transient calcula-
tion was adopted, the whole cavity was filled with liq-
uid before calculation, and the solution was performed 
once every 0.1° rotation of the gear, that is, the time 
step was set to 2×10-6s according to the rotational 
speed of 8214r/min, and the result of one rotation of 
the gear was simulated, that is, the end time of the it-
eration was set to 0.0073s. As shown in Figure 3, in 
order to describe the simulation results of the gear 
pump, an observation plane was defined, and the po-
sition of the observation plane was the x-y plane of 
the rotation center of the overdrive wheel, and an ob-
servation point (-38mm, 8mm, 78.5mm) was set on 
the observation plane to observe the pressure varia-
tion trend in the tooth cavity. 

 
Fig. 3 Schematic diagram of observation position of simula-

tion results 

 Calculation results and analysis  
 Verification of simulation results 
In order to verify the accuracy of the simulation 

results, this section calculates the outlet theoretical 
flow of the gear pump and compares it with the sim-
ulation results. By calculating the area of the volume 
swept into the mouth or out of the mouth, the theo-
retical flow rate of the gear pump is obtained: 
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According to Formula (10), the theoretical flow Q 
(L/min) of the gear pump at different speeds is de-
rived, as shown in Formula (14). 
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Where: 
B…The gear width [mm],  
Ra…The radius of the tooth tip of the gear [mm],  
Pb…The pitch of the base circle [mm], 
R…The pitch circle radius [mm],  
m…The gear module [mm],  
Z…The number of teeth, 
…The pressure Angle and degree of the  

gear [°],  
kc…The type coefficient, and the value is 1.02 ac-

cording to the parameter of the gear pump[21]. 
n…The speed [r/min]. 
According to the calculation of the relevant param-

eters of the gear in Table 1 and Equation (14), the the-

oretical displacement of the gear pump with 
8214r/min is 298.05L/min. 

Figure 4 shows the simulated variation curve of 
gear pump outlet flow Q with rotation Angle θ at 
8214r/min. It can be seen from Figure 4 that the pul-
sation frequency of outlet flow is closely related to the 
snapping in and snapping out rule of gear, and the av-
erage flow rate is 282.04L/min. The flow error be-
tween the simulation result and the theoretical calcu-
lation is 5.37%, and it is generally believed that the er-
ror between the simulation result and the theoretical 
calculation is less than 10%, indicating that the simu-
lation result is reliable. 

 
Fig. 4 Outlet flow curve of gear pump 
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 Analysis of gear Pump Cavitation and oil 
Trapping Phenomenon  

4.2.1 Analysis of gear pump Cavitation Formation 
Figure 5 is the cloud diagram of steam volume frac-

tion distribution when the gear is turned at different 
angles θ. It can be seen from Figure 5 that the hydrau-
lic oil in the narrow gap formed at the gear meshing is 
squeezed by the two meshing gears, resulting in the 
hydraulic oil flowing into the two sides of the cavity, 
and the position lacking oil is occupied by the liberated 
bubbles.  

In addition, due to the low pressure in the tooth 
cavity near the inlet end and the formation of a large 
number of whirlpool flow in the tooth cavity near the 

inlet end, a large number of bubbles exist in the tooth 
cavity near the inlet end. The hydraulic oil at the outlet 
is compressed by the high pressure at the outlet and 
the rotation of the gear, and the pressure value is high, 
and no bubbles are generated. Due to the small gap 
between the gear and the housing, throttling phenom-
enon occurs at the position of the tip gap, and the hy-
draulic oil in the tooth cavity produces a vortex flow 
driven by the rotating gear, and a large number of bub-
bles are also produced at this position. As shown in 
Figure 6, it is also observed that vortices are formed in 
the tooth cavity and the tip of the tooth, resulting in a 
large number of bubbles. The positions of the bubbles 
observed here are highly consistent with the experi-
mental results in literature [12]. 

 
Fig. 5 Distribution of steam volume fraction at different angles 

 
Fig. 6 Comparison of steam volume fraction distribution 
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4.2.2 Analysis of trapped oil pressure formation of 
gear pump 

Figure 7 is the cloud diagram of pressure distribu-
tion between teeth when rotating at different angles θ. 
It can be seen from Figure 7 that at the beginning (Fig-
ure 7a), hydraulic oil in the narrow gap formed at the 
gear meshing is squeezed by the two meshing gears, 
resulting in hydraulic oil flowing into both sides of the 
cavity and negative pressure forming at the gear mesh-
ing gap. At the same time, because the hydraulic oil at 
the oil film between teeth flows into the cavity at the 
gear meshing, and the hydraulic oil near the outlet is 
subject to the effect of high pressure at the outlet, the 
hydraulic oil is not discharged in time, and bubbles are 
formed at the oil film between teeth near the inlet end 
to isolate the flow of hydraulic oil, thus forming an 
approximately closed cavity at the position of the 
meshing tooth cavity at the outlet. A higher trapped 
oil pressure value is generated in its chamber. As the 

gear rotates 2° Figure 7b), part of the hydraulic oil 
leaks along the oil film between teeth and the pressure 
value in the tooth cavity decreases. However, at this 
time, the gap at the meshing is very small, and most of 
the hydraulic oil is still trapped in the meshing tooth 
cavity and is compressed by the rotation of the gear, 
resulting in the pressure value still higher than the out-
let pressure value. When the gear is turned to 21.68° 
(Figure 7c), the hydraulic oil in the lower part of the 
tooth cavity at the gear mesh begins to be compressed 
by the driving gear, and the pressure value in the tooth 
cavity rises rapidly. With the further rotation of the 
drive gear (Figure 7d), the hydraulic oil in the tooth 
cavity is further compressed, and the pressure value in 
the tooth cavity reaches the maximum value, about 
22.77MPa. During the entire operation of the gear 
pump, the high pressure value formed in the tooth 
cavity at its engagement is about 16 times the inlet 
pressure value. 

 
Fig. 7 Inter-tooth pressure at different angles 

 Analysis of influence of outlet pressure on 
flow field characteristics of gear pump 

This section analyzes the flow field characteristics 
under the operating conditions of 15MPa, 12MPa, 
10MPa, and 8MPa when the rotating speed is 
8214r/min. 

 
4.3.1 Pressure distribution analysis under differ-
ent outlet pressures 

Figure 8 shows the pressure distribution cloud di-
agram under different outlet pressure Po conditions 

when the gear is rotated by 86.74°. As shown in Figure 
8, when the outlet pressure Po is 15MPa, 12MPa, 
10MPa and 8MPa respectively, the pressure value of 
the oil trapped area in the tooth cavity at the engage-
ment of the gear is 23.23MPa, 19.53MPa, 17.68MPa 
and 16.70MPa respectively. With the gradual reduc-
tion of the outlet pressure, the compression phenom-
enon generated by the outlet pressure on the tooth 
cavity is also gradually weakened, and the hydraulic oil 
is easier to flow out along the slit, and the pressure 
value in the tooth cavity at the gear mesh is also re-
duced accordingly. 
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At the same time, the outlet pressure value de-
creases, resulting in the reduction of hydraulic oil re-
flux from the outlet high pressure end to the inlet low 
pressure end, and the low pressure area in the gear 
pump shows an increasing trend. When the outlet 
pressure value reaches 10MPa (Figure 8c), except for 
the tooth cavity in the oil trap area and a few cavities 

near the outlet end, most of the tooth cavity of the 
gear pump shows a low pressure value, and the pres-
sure value is between 1-2MPa. When the outlet pres-
sure value is further reduced to 8MPa (Figure 8d), the 
pressure value in the tooth cavity of the gear pump is 
further reduced, and the pressure value in some tooth 
cavities reaches negative pressure. 

 
Fig. 8 Cloud image of pressure distribution under different outlet pressures 

 

 
Fig. 9 Pressure variation curves in the tooth cavity under dif-

ferent outlet pressures 
 
The variation curve of the pressure value in the 

tooth cavity Pc at the engagement point with the rota-
tion Angle θ under different outlet pressure Po condi-
tions at the monitoring point is drawn, as shown in 
Figure 9. As can be seen from Figure 9, the pressure 
value in the tooth cavity at the engagement presents a 
periodic pulsation with the rotation of the gear. With 
the decrease of the outlet pressure, the trapped oil 
pressure in the tooth cavity gradually decreases. How-
ever, due to the decrease of the outlet pressure value, 

the compressibility of the hydraulic oil in the tooth 
cavity in the gear meshing area is weakened, and the 
pressure change in the tooth cavity is accelerated, 
which is manifested as the instant increase and de-
crease of the pressure value. The variation range of the 
pressure value in the tooth cavity increases with the 
decrease of the outlet pressure. When the outlet pres-
sure is 15MPa, 12MPa, 10MPa and 8MPa respectively, 
The variation values of trapped oil pressure in the 
tooth cavity at gear meshing are 20.37MPa-23.08MPa, 
17.52MPa-19.92MPa, 15.70MPa-18.06MPa and 
13.85MPa-16.96MPa, respectively. 
 
4.3.2 Analysis of steam volume distribution under 
different outlet pressures 

Figure 10 shows the cloud map of steam volume 
distribution under different outlet pressure Po  condi-
tions when the gear is rotated by 86.74°. As shown in 
Figure 10, the effect of reducing the outlet pressure on 
the steam volume distribution is not obvious, and a 
large number of bubbles are stably distributed in the 
tooth cavities near the inlet and outlet, and there are 
also a large number of bubbles at the tooth tip of the 
outlet gear. A small amount of air bubbles are distrib-
uted in the slit formed between the top of the tooth 
and the housing. With the gradual decrease of the out-
let pressure, the area occupied by the bubble has a 
slight diffusion trend. 
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Fig. 10 Cloud picture of steam volume distribution under different outlet pressures 

 
Draw the vapor volume percentage η on the obser-

vation surface under different outlet pressure Po con-
ditions, as shown in Figure 11. As can be seen from 
Figure 11, although the influence of outlet pressure 
value on the cavitation of gear pump is not great, and 
the steam content remains at about 0.65%, the reduc-
tion of outlet pressure value leads to the enhancement 
of the cavitation phenomenon of gear pump. Accord-
ing to Figure 8, the reason for the increase in the pro-
portion of steam volume fraction under the condition 
of small pressure outlet is that the small pressure out-
let increases the area of low pressure value generated 
in the tooth cavity at the inlet, thus increasing the 
number of bubble precipitation in the low pressure 
area, resulting in enhanced cavitation phenomenon. 

 
Fig. 11 Percentage of vapor content on the observation surface 

at different outlet pressures 

 

 Influence of Speed on Flow Field Character-
istics of gear Pump  

In this section, when the outlet pressure is 15MPa, 
the gear speed is 8214r/min. The flow field character-
istics of 6214r/min, 5000r/min and 3000r/min are an-
alyzed. 

4.4.1 Pressure distribution analysis at different 
speed 

Figure 12 shows the pressure distribution cloud di-
agram under different rotating speeds conditions 
when the gear is rotated by 86.74°. As shown in Figure 
12, with the gradual reduction of rotating speed, the 
instantaneous impact of gear on hydraulic oil is weak-
ened, and the pressure value in the tooth cavity is cor-
respondingly reduced. When the rotating speed is 
8214r/min, 6214r/min, 5000r/min and 3000r/min, 
The pressure values in the tooth cavity at the engage-
ment of the gear are 23.23MPa, 17.68MPa, 15.83MPa 
and 12.13MPa respectively. At the same time, due to 
the reduction of rotating speed, the hydraulic oil in the 
tooth cavity is discharged along the slit for a longer 
time, and the low pressure area in the tooth cavity is 
gradually reduced. When the speed reaches 5000r/min 
(Figure 12c), the low pressure position shrinks to the 
oil film between teeth of the gear. 

The variation curve of the pressure value in the 
tooth cavity at the engagement of the monitoring 
point with the rotation Angle under different rotating 
speeds is drawn, as shown in Figure 13. As can be seen 
from Figure 13, with the decrease of rotational speed, 
the high pressure value in the tooth cavity exists for a 
longer time, and the high pressure value in the tooth 
cavity gradually decreases to close to the outlet pres-
sure. The above phenomenon shows that the high 
pressure value generated in the tooth cavity is mainly 
affected by the high-speed impact of the gear. The 
higher the speed, the more serious the impact of the 
gear. The hydraulic oil in the tooth cavity is com-
pressed instantaneously, and the pressure value gener-
ated correspondingly increases. At a higher speed, the 
closed cavity opens instantly, and the high pressure 
value drops rapidly, while at a lower speed, the high 
pressure value formed in the cavity is close to the out-
let pressure, and under the compression of the outlet 
pressure, the pressure value in the cavity drops slowly. 
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Fig. 12 Cloud picture of pressure distribution at different speed 

 

 
Fig. 13 Curve of pressure change in tooth cavity at different 

speed 
 

4.4.2 Analysis of steam volume distribution at dif-
ferent rotational speeds 

Figure 14 shows the cloud map of steam volume 
distribution under different rotating speed conditions 
when the gear is rotated by 86.74°.As shown in Figure 
14, with the gradual reduction of the rotational speed, 
the cavitation position gradually decreases and the 
cavitation formed in the tooth cavity gradually shrinks 

to the oil film between teeth. The main reason for the 
above phenomenon is that due to the reduction of 
speed, the movement characteristics of hydraulic oil 
are weakened, and the vortex characteristics generated 
in the tooth cavity are correspondingly weakened, so 
the cavitation phenomenon is weakened. At 
8214r/min, there are bubbles in the top gap of the 
tooth tip, but when the speed drops to 6214r/min, the 
bubbles disappear at the top of the tooth tip. It can be 
seen that the movement characteristics of the flow 
field at a higher speed are more intense, which is more 
likely to lead to air separation, thus aggravating the 
cavitation phenomenon. 

The percentage of steam volume on the observa-
tion surface under different rotating speed conditions 
is plotted, as shown in Figure 15. It can be seen from 
Figure 15 that with the gradual reduction of the rota-
tional speed, the percentage of steam content on the 
observation surface gradually decreases, and the cavi-
tation weakens. At the higher speed, the number of 
bubbles produced is more, the bubbles are produced 
and collapsed more frequently, and the cavitation phe-
nomenon is more intense. Under the condition of low 
speed, cavitation phenomenon is weak, and the num-
ber of bubbles produced under the condition of not 
turning at the same Angle fluctuates greatly. 

 
Fig. 14 Cloud map of steam volume fraction distribution at different rotational speeds 
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Fig. 15 Percentage of vapor content on the observation surface 

at different rotational speeds 

 Conclusion  
 During the operation of the gear pump, bub-

bles are mainly distributed in the inlet cavity 
and the oil film between teeth, and the for-
mation of bubbles is related to the vortex and 
low pressure value generated during the oper-
ation of the gear. 

 By the outlet high pressure and the formation 
of bubbles, the gear pump outlet end of the 
meshing cavity to form an approximately 
closed cavity, resulting in trapped oil pressure, 
the generated high pressure value is about 16 
times the inlet pressure. 

 As the outlet pressure decreases, the com-
pression effect on the oil output end is weak-
ened, the trapped oil pressure in the tooth 
cavity is reduced, but the area of the low pres-
sure area becomes larger, and the cavitation 
area shows a small-range diffusion trend. 

 The high pressure value formed in the tooth 
cavity is mainly affected by the speed of the 
gear. With the reduction of the speed, the 
high pressure value decreases to close to the 
outlet pressure, and the pressure value de-
creases slowly with the change of the rotation 
Angle. The speed decreases, the cavitation 
position gradually decreases, and the cavita-
tion bubble formed in the tooth cavity gradu-
ally shrinks to the oil film between teeth. 
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