-1 - Pos §
| iopy
TITLE OF INVENTION

METHOD OF MANUFACTURING A PART OF A SPINDLE MOT05/

BACKGROUND OF THE INVENTION

1. Field of the Invention:

This invention relates to a method of manufactur-
ing a part of a spindle motor which is used for driving a
hard disk in an office automation apparatus, such as a
personal computer, or word processor.

2. Description of the Prior Art:

The part of a spindle motor to which the method of
this invention is applicable is generally shown at 1 in

FIGURE 3 of the accompanying drawings. The part 1 comprises

a cup-shaped hub 2 having a radially outwardly extending

flange 2a and a central bottom hole 2b, and a shaft 3 extend-
ing into the hub 2 and having a diametrically reduced end
portion 3a fitted in its hole 2b. The shaft 3 has an axial
bore 3b, though there is élso a shaft not having any such .
bore.

A known process for manufacturing the part 1 is
shown in FIGURES 4 to 8. A metal block 4 shaped as shown
in FIGURE 4 is cut in its central and outer peripheral por-
tions to form a blank 5 having a concavity 5a and a projec-
tion 5b, as shown in FIGURE 5. A hole 2b is made in the
center of ﬁhe projection 5b so as to be connected with the

concavity 5a, whereby a hub 2 is made as shown in FIGURE 6.
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The hub 2 is of the shape shown in FIGURE 3.

A bar 6 as shown in FIGURE 7 is cut in its outer
periphery, reduced in diameter in one end portion 3a
thereof, and formed with an axial bore 3b to make a shaft
3, as shown in FIGURE 8. The shaft 3 is of the shape
shown in FIGURE 3.

The hub 2 and the shaft 3 are fitted together.

The diametrically reduced end portion 3a of the shaft 3

is coated on its outer peripheral surface with an adhesive,
inserted into the hole 2b of-tﬁe hub 2, and left to stand
for an appropriate length of time, whereby the hub 2 and
the shaft 3 are held firmly together to give a part 1 as
shown in FIGURE 8.

The known process has, however, a number of draw-
backs, as is obvious from the foregoing description, and
as will be pointed out. A great deal of machining work
is required for making the hub and the shaft and calls for
an undesirably long time. A high level of skill is required
to ensure that a large number of products be of uniform
quality. The machining work unavoidably creates a large
amount of waste material.

SUMMARY OF THE INVENTION

Under these circumstances, it is an object of this

invention to provide an improved method which can manufac-



ture a part of a spindle ﬂdfof éééily and efficiently
without bringing about any substanﬁial waste of material,
while ensuring the uniform quality of a large number of
products.

This object is attained by a method which comprises
injecting a metal powder into a mold cavity so shaped as
to make a part of a-spindle motor as a single product con-
sisting of a hub and a shaft united together.

The method of this invention can manufacture a part
of a spindle motor consistiné 6f a hub and a shaft as a
single product by injection molding. If the method of
this invention is employed, it is no longer necessary to
prepare a hub and a shaft separately and join them together.
The method can, therefore, manufacture the part in a by far
less time than the known ﬁrocess involving a great deal of
machining work can. It requires only, say, one-fifth of
the time required by the known process to manufacture a
part which is substantially identical to the product of
the known process. The method of this invention does not
bring about any substantial waste of material, insofar as
it hardlf involves any machining work. Moreover, it ensures
the uniform quality of a large number of parts which it
manufactures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a sectional view of a mold which can
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be employed for cﬁrryipd out thé method of this invention;

FIGURE 2 is a sectional §iew of a part of a
spindle motor as made by the mold shown in fIGURE 1;

FIGURE 3 is a sectional view of a pért of a
spindle motor as fhade by a known process;

FIGURﬁ_4 is a side elevational view of a block
used to make a hub in the part shown in FIGURE 3;

FIGURE 5 is a sectional view of a blank formed
f£rom the block shown in FIGURE 4; | |

FIGURE 6 is a sectional viey of the hub formed
from the blank shown in FIGURE 5;

FIGURE 7 is a side elevational view of a bar used
to make a shaft in the part shown in FIGURE 3;

FIGURE 8 is a sectional view of the shaft formed

from the bar shown in FIGURE 7.

" DETAILED DESCRIPTION OF THE INVENTION

The method of this invention is enmployed for manu-
facturing a part of a spindle motor which consists of a hub
and a shaft, as shown iﬁ FIGURE 2. It is substantially
identical to the product of the known process which is
shown in FIGURE 3. Like numerals are, .therefore,

used to denote like parts throughout all of the drawing




figures.

Description will now be made of a method embody-
ing this invention with reference to FIGURE 1 which shows
by way of example a mold which can be employed for carry-
ing out the method.. The mold comprises a stationary mold
member 8 attached to a plate 7, and a movable mold member
10 attached to a plate 9. The movable mold member 10, as
well as the plate 9, is vertically movable by an appropri-
ate mechanism not shown between its raised position in which
the mold is closed to define a cavity 11, as shown in FIGURE
1, and its lowered position in which the mold is opened.

The mold is provided with a core 12 which defines
the cavity 11 with the mold members 8 and 10, so that the
cavity 11 may be so shaped as to make a molded product con-
sisting of a hub and a shaft united together. The mold
has a sprue 13 extending thfough the plate 7 and the
stationary mold member 8, and having an upper end 14 for
nozzle connection. The mold alsc has a gate 15 located
between the cavity 11 and the sprue 13 for preventing a
metal powder from flowing back from the cavity 11.

Referring to the method, a nozzle not shown is
connected to the upper end 14 of the sprue 13 when the mold
is in its closed position as shown in FIGURE 1, and a metal
powder is injected into the cavity 11 through the nozzle

and the sprue 13. The metal powder contains e.g. a synthetic



resin as a solidifying agent, and upon solidification
of the solidifying agent as a result of cooling, the
movable mold member 10 is lowered with the plate 9 to
open the mold. Then, the core 12 is removed from a
molded product 16, and the product 16 is ejected from
the mold by a push rod not shown.

"~ The product 16 has subsﬁantially a final shape,
though a minor machine finish may be required. After a
~grinding finish has, for example, been given to it, an
axial bore 3b is made throuéh fhe shaft portion of the
product 16, whereby there is obtained a part 1 as shown
in FIGURE 2. The part 1 consists of a hub 2 having a
radially outwardly projecting flange 2a, and a shaft 3
having the axial bore 3b, extending centrally through the
hub 2 and having an inner end connected to the center of
the bottom wall of the hub 2.

The invention has been descfibed with reference
to a preferred'embodiment.therepf. It is, therefore, to
be understood that variations or modifications may be made
by anybody of ordinary skill in the art without departing
from the scope of this invention which is defined by the

appended claims.
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WHAT IS CLAIMED IS:.
1. In a method of manufacturing a part of a spindle

motor which consists of a cup-shaped hub having a flange
projecting radially outwardly from its open end, and a
shaft extending centrally through said hub, and having an
inner end joined to the center of the closed end of said
hub, the improvement which cémprises injecting a molten
metal powder into a mold cavity so shaped as to make said
hub and said shaft together as a single product.

2, A method as set forth in claim 1, wherein said
cavity is defined by a stationary mold member, a movable
mold member and a core fitted removably between said mold
members.

3. A method as set forth in claim 1 or 2, further
including making an axial bore through said shaft and said
closed end of said hub after said product is ejected from

said cavity.
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