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Considerations Regarding the Use of EPO 99 B Resin in
Manufacturing AXIAL Hydraulic Machinery Runners
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The epoxy resin EPO 99B, known under the name REZOLIN, is one of the main materials used in
manufacturing/modeling the axial runner of hydraulic machines. The simplest device of this kind is the
inducer employed to reduce the cavitation intensity of the main pump impeller. The geometry is determined
from hydrodynamic conditions, is a very complex one and is subjected to dynamic mechanical stress
(vibrations). As a result of those conditions the resin must have good mechanical and technological qualities.
It was realized at SC Elba SA Timisoara, and is made from a mixture between the resin H9951 and a fortifier.
The obtained inducer runners have been tested in air at the Hydraulic Machinery Laboratory of Timisoara
Polytechnic University, and supplementary the basic material was tasted to cavitation erosion resistance. As
a result, our work takes into considerations both the impeller hydrodynamic performances and the behaviour
of the manufacturing material (resin EPO 99 B) to cavitation erosion.
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The heavy suction conditions in which operate the
pumps, especially in chemical and oil industry determine
the use, on a large scale, of inducer runners in order to
protect the main impeller by the erosion determined by
cavitation.

The inducer runner is a precursory runner to the main
one, fig. 1, situated on the same shaft and has the purpose
to rise the pressure at the entrance of the main one,
reducing in this way the cavitation intensity, which can
produce, through erosion, big destructions of the main
impeller  [4]. Therefore the inducer runner plays the roll
of sacrificed component. For this reason, its manufacturing
cost must be as small as possible, and it must be replaced
fast and easy.

The inducer runner presents itself like a screw because
its blades form of wrap spires on the hub figure 1.

The runner hub is realized from allied steel pipe and
the vanes are made from resin, their stiffness is increased
by steel pipes serving as pressure receptacle.

The epoxy resin EPO 99B blade manufacturing
procedure is simple and economic [4]. At the beginning is
generated a mixture of two components (for 100% resin H
9951 must be added 40% of hardening material), which
after hardening obtain mechanical properties like those of
steel.

Knowing that the blade surface is a cylindrical, the
following relation can be applied:

(D . tgβs)/2 = constant =constant;
where βs is the seating blade angle [4]

The helix was traced on the hub and with a pitch of 18o

were introduced steel pipes that serve as armature and
drain for the measurement of the pressure.

On this framework is poured the epoxy resin. The blade
thickness has been assured by two plexiglas shapes,
damped with silicon oil, to avoid the resin gluing. The shape
of the plexiglass casings has been obtained at warm, by
modeling them on the armatures inserted in the runner
hub. After resin hardening, the blade has been finished
mechanically and finally coated with a protective dye.

Experimental part
The experimental researches have been concerned with

the determination of the pressure field upon the inducer
runner and the resistance at the cavitation erosion.

Because of the heavy mechanical stresses to which the
runner is subjected,  the values of mechanical resistance
were measured to bending and compression in the
Material Strength Laboratory of Timisoara Polytechnic
University. These values are: the mechanical resistance to
bending is 122 daN/cm2 and the mechanical resistance to
compression is 1536 daN/ cm2.

The pressure field has been determined by testing the
inducer runner in the air, using a facility specially designed
and built for this purpose, (fig. 2) provided with a process
computer [5]. The obtained results have been transposed
for water, to make possible the comparison with the
theoretical results and to analyze the cavitation behavior
of the runner.

Table 1
CHARACTERISTIC OF EPOXY RESIN EPO 99B

Fig. 1. The geometric shape of inducer runner
1. runner hub; 2. helicoidally blade; 3. steel pipes
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In figure 3 is presented the comparison between
theoretical and experimental pressure coefficients. The
theoretical values have been obtained through the finite
element method [2] with the hypothesis of potential
movement, to the profile frontier and a very good
correspondence between the two determinations was
found , especially at the first half of profiles.

 The good mechanical characteristics as well as the
analysis of the sensitivity coefficent for cavity Kpmax = -Cpmin
sugested to authors the possibility to use the resin for
hydrodinamic impellers. The  way have been taken resin
samples tested at the cavitational attack.

The good mechanical characteristics and the cavitation
sensibility coefficient Kpmax = - Cpmin analyze have
suggested to the authors the possibility of resin utilization
for manufacturing inducer runners for laboratory purposes.

The resin resistance to cavitation erosion was tested
separately in the magnetostrictive vibratory test facility, with
nickel tube, at the Hydraulic Machinery Laboratory of
Timisoara Polytechnic University [1], [3]. The total
cavitation duration was 30 min divided in three periods

respectively 5, 10 and 15 min. The cavitation erosion
resistance of the resin was compared with those of the
steel OL 370-3k and is presented in figure 4.

Results and discussions
As it is shown in figure 3, we can see a good

approximation between theoretical and experimental
results. The differences that occur at the trailing edge are
normal, taking in consideration that in the experiments the
flow presents detachments,  and the theoretical results
were obtained for a potential movement [5].

The examination with the optic microscope of the
damaged area (fig. 4), show the weakness of the resin to
cavitation, even in comparison with the OL 370-3K steel,
considered with very low cavitation erosion resistance. This
disadvantage is because of the resin structure type, which
cannot resist to shock stresses, realized on small surfaces,
specific to hydrodynamic phenomena. The pits observed
in various places reflects clearly the weak molecular
bounds, which do not resist to the pressure induced by
the microjets and shock waves generated during the
implosions of cavitation bubbles [1, 3, 6].

Conclusions
The use of resin EPO 99B, as a manufacturing material

for inducer runner models, it is adequate, if the
performances are tested in air. The advantage of its
utilization consists in time economy and the low cost, as a
result of the manufacturing procedure and setting. Also,
the results transposed from the air to the liquid medium
illustrate the approach to reality of the energetic and
cavitation characteristics.

The production of inducer runners, from this type of
resin, for industrial purposes (with specific conditions for
cavitational hydrodynamic) is not indicated because of the
weak resistance to the cavitational erosion even if the
mechanical characteristics are close to the steel ones

The use of the resin is acceptable only for manufacturing
industrial devices working in air (fans, wind turbines etc.).
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Fig. 2. The test facility

Fig. 3.  Comparison between the theoretic and experiemntal
coefficients Cp at the hydrofoil border

Fig. 4. Aspects of surfaces exposed in cavitation erosion
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