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Description

METHOD OF MANUFACTURING WATER PUMP IMPELLER

[1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

ASSEMBLY USING INJECTION MOLD
Technical Field

The present invention relates to a water pump for vehicle; and, more particularly, to
a method of manufacturing an impeller assembly forcedly circulating coolant.
Background Art

A water pump for vehicle’s engine is a device that forcedly circulates coolant inside
the engine. Such a water pump includes an impeller, a mechanical seal, a driving
bearing and a body. The water pump for the engine receives rotational energy from an
engine crankshaft or an electric motor and transforms the rotational energy to kinetic
energy of coolant through vanes of the impeller to forcedly circulating the coolant.

FIG. 1 shows a water pump impeller used to forcedly circulate coolant according to
the related art.

Referring to FIG. 1, the water pump impeller 50 according to the related art
includes: a top impeller member 20 having a boss 12 and a plurality of vanes; and a
bottom impeller member 30 having a circular hole at a center. At the center of the boss
12, a through hole is formed and the plurality of vanes is radially formed from the boss
12.

Theses top and bottom impeller members 20 and 30 are separately manufactured
pressing cold rolling steel plates and then the top impeller member 20 and the bottom
impeller member 30 are integrally assembled. In order to assemble the top and bottom
impeller members 20 and 30, the center of the boss 12 in the top impeller member 20
and the center of the circular hole 13 in the bottom impeller member 30 are matched,
and the top impeller member 20 and the bottom impeller member 30 are welded
together.

A flow of coolant inside an impeller when the water pump impeller is man-
ufactured pressing the cold rolling steel plate is not shown in drawings.

But, as a result of experiment, we understand that the inflow coolant runs against
the vanes at a coolant inflow region. Furthermore, a whirlpool arises at a side of the
vane in a coolant outflow region. And the whirlpool also arises at a coolant inflow
region.

Water pump impellers currently used in vehicles are generally manufactured by
welding cold rolling steel plates. Because of the structural limitations of pressing the
cold rolling steel plate, a design of a vane also has limited conditions. Therefore, the

conventional water pump impeller has hydraulic losses caused by leakage between the
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vanes, collision of the vanes and the inflow coolant, and the whirlpool because of the
limited design conditions of the vane. Accordingly, the efficiency of the conventional
water pump is degraded.

Disclosure of Invention

Technical Problem

It is, therefore, an object of the present invention to provide a method of manu-
facturing an impeller assembly to reduce hydraulic losses caused by collision between
vanes and inflow coolant and a whirlpool and to prevent leakages between vanes by
forming vanes of the impeller assembly to having an optimized shape.

Technical Solution

In accordance with an aspect of the present invention, there is provided a method of
manufacturing an impeller assembly for a water pump impeller of a vehicle using an
injection mold, the method including: arranging a bottom mold plate having a bottom
pin for pushing the impeller assembly, a first slide core having a slide core driving
plate at one side, a second slide core having multiple surfaces slidably and horizontally
coupled to the first slide core, and a top mold plate having a core inclined pin for
moving the first slide core in an outward direction from the impeller assembly in the
injection mold for injection-molding the impeller assembly, wherein the second slide
core has a pulling pin connected to the first slide core that is moved with the first slide
core and a guide hole for receiving the pulling pin; injecting an injection material into
the injection mold and solidifying the injection material; separating the top mold plate
from the impeller assembly; moving the first slide core in an outward direction by the
core inclined pin connected to the top mold plate while the top mold plate is separated;
pushing the impeller assembly by the bottom pin of the bottom mold plate and
separating the impeller assembly from the bottom mold plate thereby; and moving the
second slide core in an outward direction through the pulling pin which is moved
together with the slide core driving plate in an outward direction.

The impeller assembly may include an impeller having a circular plate and a
shroud, where a boss having a through hole is formed at a center of the circular plate,
and a plurality of vanes is radially disposed from the boss at one side of the circular
plate with an inclination of 20°to 30°, and the shroud is dispose over the vanes to face
the circular plate.

The impeller assembly may be made of an engineering plastic material.

A thickness of the vane may be gradually thinner toward to an outer edge.
Advantageous Effects

A method of manufacturing a water pump impeller using an injection mold

according to the present invention provides following advantageous effects.
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At first, hydraulic loss of coolant in the impeller assembly is reduced, and power
loss of the water pump for vehicle’s engine is reduced by forming vanes having an
optimized shape. Therefore, the efficiency of the water pump is improved, and the
vehicle’s output is also improved.

Secondly, the reliability of impeller is improved by integrally manufacturing the
impeller assembly using the injection mold. Therefore, quality of product is improved.
Brief Description of the Drawings

The above and other features and advantages of the present invention will become
more apparent by describing in detail exemplary embodiments thereof with reference
to the attached drawings in which:

FIG. 1 is an exploded perspective view of a water pump impeller according to the
related art;

FIGS. 2 and 3 are a perspective view and a plan view of a water pump impeller
according to a preferred embodiment of the present invention;

FIG. 4 is a cross-sectional view of an injection mold used to a method of manu-
facturing the water pump impeller shown in FIG. 2;

FIGS. 5 through 7 cross-sectional views for describing extracting of the water pump
impeller from the injection mold shown in FIG. 4;

Best Mode for Carrying Out the Invention

Hereinafter, a method of manufacturing a water pump impeller assembly for a
vehicle using an injection mold will be described in more detail with reference to the
accompanying drawings.

FIG. 2 is a perspective view of a water pump impeller according to an embodiment
of the present invention, and FIG. 3 is a plan view of the water pump impeller shown
in FIG. 2.

Referring to FIG. 2, the impeller assembly 500 includes an impeller 100 and a
shroud 200 made of engineering plastic material.

The impeller 100 includes: a circular plate 110 having a boss 112 formed on a
center; and a plurality of vanes 111 formed at one side of the circular plate 110. The
plurality of vanes 111 is radially formed from the boss 112 with a predetermined angle
bended in a direction of the boss 12.

The shroud 200 includes a circular hole 210 and a circular pipe member 216. The
circular hole 210 is formed at the center of the shroud 200, and the circular pipe
member 216 is projected from the circular hole 210 in a one side direction as long as a
predetermined length.

Referring to FIG. 3, the vanes are formed with a vain inflow angle 230 of 23°at a

region where a coolant inflow region 210 meets the vane 11, wherein the vain inflow
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angle 230 is formed of the vane 111 and the tangential line thereof. The vane is also
formed with a vain outflow angle 240 of 25° at a region where a circumference surface
of the circular plate 110 meets the vane 111, wherein the vain outflow angle 240 is
formed of the vane and the tangential line of the circular plate 110.

The thickness of the vain 111 becomes gradually thinner as closing to the cir-
cumference of the circular plate 110. That is, the vain 111 is formed to have a thinner
thickness at the circumference of the circular plate 110 than the thickness at the boss
112.

In the present embodiment, the vain inflow angle 230 and the vain outflow angle
240 are 23°and 25°, respectively. However, the vain inflow angle and the vain outflow
angle in a range of 20° to 30°’may give same results according to simulations.

FIG. 4 is a cross-sectional view of an inject mold used to a method of manu-
facturing the impeller assembly shown in FIG. 2 according to an embodiment of the
present invention.

Referring to FIG. 4, the inject mold 600 includes a top mold plate 310, a slide core
driving plate 300 and a bottom mold plate 320.

The top mold plate 310 includes an injection hole 370 to receive injecting material
to form the impeller assembly 500. The injecting material injected through the
injection hole 370 flows into an inside of the injection mold 600 through a gate 380.

The slide core driving plate 300 is jointed to a first slide core 330, and the first slid
core 300 and a second slide core 340 are slidably and horizontally coupled each other.

A pulling pin 350 is formed in the first slide core 330 and a guide hole 351 is
formed in the second slide core 340. The pulling pin 350 is inserted into the guide hole
351.

The bottom mold plate 320 includes a core inclined hole 391 to guide a core
inclined pin 390 coupled to the top mold plate 310. A bottom pin 360 is mounted at a
bottom of the impeller assembly 500.

FIGS 5 through 7 are cross-sectional views of an injection mold for describing
extracting the impeller assembly having a under cut from the injection mold.

Referring to FIG. 4, an injecting material is injected into the injection mold 600
through the injection hole 370, and the injected material is solidified to form the
impeller assembly 500. If the top mold plate 310 is moved to be separated from the
formed impeller assembly 500 as shown in FIG. 5, the core inclined pin 390 connected
to the top mold plate 310 is shifted in a same direction of the top mold plate 310 and
the first slide code 330 connected to the core inclined pin 390 is moved to the outward
direction of the impeller assembly 500 by the inclined surface of the core inclined pin
390.

After then, the bottom bin 360 formed on the bottom mold plate 320 pushes the
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impeller assembly 500 to separate the impeller assembly 500 from the bottom mold
plate 320. That is, the first slide core 330 is shifted in the outward direction from the
impeller assembly 500 by the inclined surface of the core incline pin 390 while the
core incline pin 390 of the top mold plate 310 is moved. When the first slide core 330
is shifted, an empty space is formed in the impeller assembly 500 by the shifted first
slide core 330. Accordingly, the impeller assembly 500 is pushed by the bottom pin
360 as much as the formed empty space, and the impeller assembly 500 is separated
from the bottom mold plate 320 thereby.

That is, when the slide core driving plate 300 is moved, the first slide core 330
connected to the slide core driving plate 300 is also moved in the same direction of the
moved slide core driving plate 300. Herein, the pulling pin 350 is moved along the
guide hole 351 formed in the second slide core 340. The second slide core 340 is
pulled by the pulling pin 350 in order to move in an outward direction from the
impeller assembly 500.

A flow of coolant in the impeller assembly according to the present invention is
now shown, but we understand, as a experiment result, that the collusion between the
vanes and the flow of coolant around the coolant inflow region are reduced, the
whirlpool is not occurred around the coolant outflow region. And the hydraulic loss is
minimized by the impeller assembly according to the present invention, which includes
vanes having the optimized shape and angles. That is, the efficiency of the water pump
is maximally optimized.

Since the shroud is disposed to cover entire surface of the impeller, the leakage
between the vanes 111 is reduced.

As described above, the impeller assembly manufactured using the injection mold
according to the present invention includes the vanes having the optimized shape and
angle. Accordingly, the hydraulic loss caused by the collusion between the vanes and
the flow of coolant and the whirlpools is reduced. Furthermore, the reliability of the
impeller assembly is improved since the impeller assembly is manufactured by
integrally forming the impeller and the shroud without welding the shroud and the
impeller.

While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the present invention as defined by the

following claims.
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Claims

A method of manufacturing an impeller assembly for a water pump impeller of a
vehicle using an injection mold, the method comprising:

arranging a bottom mold plate having a bottom pin for pushing the impeller
assembly, a first slide core having a slide core driving plate at one side, a second
slide core having multiple surfaces slidably and horizontally coupled to the first
slide core, and a top mold plate having a core inclined pin for moving the first
slide core in an outward direction from the impeller assembly in the injection
mold for injection-molding the impeller assembly, wherein the second slide core
has a pulling pin connected to the first slide core that is moved with the first slide
core and a guide hole for receiving the pulling pin;

injecting an injection material into the injection mold and solidifying the
injection material;

separating the top mold plate from the impeller assembly;

moving the first slide core in an outward direction by the core inclined pin
connected to the top mold plate while the top mold plate is separated;

pushing the impeller assembly by the bottom pin of the bottom mold plate and
separating the impeller assembly from the bottom mold plate thereby; and
moving the second slide core in an outward direction through the pulling pin
which is moved together with the slide core driving plate in an outward direction.
The method of claim 1, wherein the impeller assembly includes an impeller
having a circular plate and a shroud, where a boss having a through hole is
formed at a center of the circular plate, and a plurality of vanes is radially
disposed from the boss at one side of the circular plate with an inclination of
20°to 30°, and the shroud is dispose over the vanes to face the circular plate.

The method of claim 1, wherein the impeller assembly is made of an engineering
plastic material.

The method of any one of claims 2 and 3, wherein a thickness of the vane is

gradually thinner toward to an outer edge.
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