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A press shoe is an element of a machine for squeezing water from wood pulp in the field of manufacturing paper. This is used to
compress the pulp enveloped by felt sheet with a large roller. The squeezing force is made by hydraulic pressure. The press shoe has a
mechanism similar to a partial hydrostatic bearing. The pressure profile between press shoe and roller affects their squeezing ability.
and partial peak pressure can tear the wet pulp. The curvature of the surface of press shoe varies to reduce the peak pressure and
increase the mean pressure simultaneously. Therefore, the prediction of pressure distribution considering partially changed curvature
of hydrostatic bearing is very important for designing the press shoe. In this study, the difference formulation of Reynolds™ equation
for partial hydrostatic bearing is derived by direct numerical method and a computer program to calculate the pressure distribution is
developed. We investigate the effect of partially changed curvature of bearing surface on the pressure distribution. Other design
parameter for hydrostatic bearing such as depth of pocket and relative velocity are also studied.
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1. INTRODUCTION 2 (H33P] ) (H36P] ACH | 2,\% (1)
In recent years. shoe presses. composed of roller and Gl 08) oz oz a8

hydrostatic bearing. have been used to wring out wet paper, This equation is transform to the vector form and then finite

The squeezing ability of these machines depends highly upon difference equation is derived by direct numerical method

their pressure profile between roller and bearing because the using the mesh in Figure 3.[2]

amount of remained water can be predicted by the pressure

profile. At shoe press, the pressure is formed by tilting two Lrsmll o ssioy eons

pads. which make higher average pressure. But these : :

mechanisms have some defect that has sudden rising pressure e et IAZ”'

at the end part of bearing(see figure 2, tilting 1). This kind of |

peak pressure may cut off the paper. If we can reduce sudden i . T T 8
rising pressure(see figure 2. tilting 2), these machines operate | B IAZ'
at a higher average pressure and have more efficiency. : :
Therefore. the calculation of pressure profile in the shoe press =Ll T S

is very important in order to design shoe press. =%

For these goals. we develop a computer program, which can !
calculate the pressure profile at the press shoe. This program Figure 3. Mesh for analysis Figure 4. The lubricant
can consider the curvature of bearing surface. We study the film thickness
pressure profile according to variable pocket height and
variable front or rear land shape. We know that land shape 2.2 Flux to flow out pocket
plays an import role in making pressure profile. The dimensionless flux from pocket is defined as follows.

(3]
2. GOVERNING EQUATION =0 +0--0, (2)
2.1 Governing equation Cou =Cax* 0 ~Qy ; P
The dimensionless flux to flow in through orifice is defined as

Pressure .
follows.

Q,-,,=J—‘é3 Kg\[Ps =P, (3)

2.3 Lubricant film thickness
The dimensionless film thickness is written as [4]

!
1 1 H(8) -F[r(6)+he(0)—R] (4)
Figure 2. Pressure
Figure 1. An object of study distribution 3. NUMERICAL APPROXIMATION METHOD
_ - . of object _ 3.1 Numerical procedure
The bearing configuration used in the analysis is shown in If all pressure of pocket. eccentricity and attribute angle are
Figure 1. The generalized dimensionless Reynolds’ equation given as input value, cost function is defined as follows:

for incompressible fluid can be written as follows.[1]
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Fi(Prl'l)l‘Z"""IJI'l l,¢5.e3) = Q'n,l _Qoulil

BB 195850 = O 11~ Cour 1 B
Mg T PPl = Y~
FatBpfye by 1 95:48) = Foxry = Fy

By multidimensional Newton-Raphson method. all pressure
of pocket. eccentricity and attribute angle to satisfy cost

function is obtained. [5]

4. RESULT
4.1 In case of changing the land shape

If the curvature of front land is modified and the pressure
of nozzle at front land to be modified is equal to that at
normal front land. maximum pressure has a tendency o
increase. Also. as clearance at land end is larger than that at
pocket end, the peak pressure go up. And clearance at the
end of front land is the higher. average pressure at front
land becomes the higher.

The before-mentioned result shows the follows.

1. As 0O, which is the flux to go through the
pocket enter the pocket easer and more. peak
value increase.

2. As Q,, which is the flux to go out the pocket
enter the pocket easer and more. peak value
decrease.

4.2 In case of changing the pocket depth
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Figure 7. Modified rear land (Case 1. Modified rear land)

If the curvature of rear land is modified and the pressure of
nozzle at rear land to be modified is equal to that at normal
rear land. maximum pressure has a tendency to decrease: Also.
as clearance at land end is larger than that at pocket end the
peak pressure goes down. But the gradient of pressure at rear
land is higher than that of normal rear land. As clearance at the
end of rear land is the higher, average pressure at rear land
becomes the smaller.

Case 2. Modified front land
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Figure 8. Modified front land
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In proportion to increasing the pocket depth. pressure is
increased. But this increase rate is smaller than that of
changing pocket curvature.

5. CONCLUSION

The pressure to be performed at shoe press is influenced by
angular velocity of roller, radius of roller. supply pressure.
orifice diameter. and so on. By this study. we investigate the
effect of partially changed curvature of bearing surface on the
pressure distribution. It shows that the curvature of land
influence fluid motion. By controlling the-fluid to go out the
pocket easily, the peak pressure can be reduced.
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