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(57) ABSTRACT

A tool for grinding an inner diameter even when holders
having grindstones are axially connected. A gap enclosed by
the inner peripheral surface of a divided tool holder, a draw
bar and O-rings is formed in a state in which the draw bar is
inserted into a tool holder in which a plurality of divided tool
holders are connected in series. A filler is filled into the gap to
fix a support bush to the divided tool holder. An adjustment
screw of each arm held circumferentially away from each
other on the divided tool holder is turned to adjust a distance
between a pin and the arm, and the radial projecting amount
of each of grindstones is adjusted. The projecting amount is
adjusted such that the plurality of grindstones rotate along the
same rotational trajectory and the center of the rotational
trajectory corresponds to the axis of the draw bar.

6 Claims, 5 Drawing Sheets
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METHOD OF ASSEMBLING INNER
DIAMETER GRINDING TOOL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of assembling an
inner diameter grinding tool which precisely grinds the inner
surface of a hole formed in a workpiece by a drill or the like.

2. Description of the Related Art

As atool for grinding the inner diameter of a crank journal
bearing that is formed by combining a cylinder block and a
lower block, a tool having a roughing cutter, a semi-finishing
cutter, and a finishing cutter provided axially in series and on
the same axis line has been proposed in Japanese Patent
Laid-Open No. 2007-090450.

In the tool disclosed in Japanese Patent Laid-Open No.
2007-090450, the projecting amount of the cutter in the radial
direction of the tool cannot be adjusted. Thus, when a plural-
ity of portions to be machined are ground at the same time, the
tool body (an arbor) interferes with a workpiece. To solve the
problem, a machining tool where the radial projecting amount
of a cutter can be adjusted has been proposed in Japanese
Patent Laid-Open Nos. 2003-165021 and 2005-14175.

Japanese Patent Laid-Open No. 2003-165021 discloses a
reamer in which a plurality of rectangular concave portions
are formed in the outer periphery of a holder, a blade (a
grindstone) is housed in each of the concave portions, a slider
having a conical portion is provided in the hollow cylinder of
the holder, and the slider is moved to adjust the radial length
of the blade, as a conventional example.

Japanese Patent Laid-Open No. 2003-165021 also dis-
closes a structure in which a slitis provided at a position close
to the outer peripheral surface of the blade between both the
ends in the longitudinal direction thereof, a rectangular
through hole is formed perpendicular to and including the slit,
and a shim is inserted into the through hole, to thereby finely
adjust the radial length independently with respect to each of
the blades, as an improved example of the conventional
example.

Furthermore, Japanese Patent Laid-Open No. 2005-14175
discloses a structure as below. An abrasive grain portion is
formed on the outer peripheral surface of a cylindrical portion
of a grindstone body by fixing abrasive grains thereon. A
chamfered corner portion inclined toward the edge such that
the diameter becomes smaller, and a machining dimension
finishing portion are formed at an end portion of the abrasive
grain portion. The end portion of the abrasive grain portion is
also cut in a staggered shape with a first slit and a second slit
extending in the axial direction, to form a parallel expansion
portion on the abrasive grain portion. A tapered hole is formed
in the inner peripheral surface of the cylindrical portion over
the entire length of the parallel expansion portion of the
abrasive grain portion. A tapered cone is fitted into the tapered
hole. By axially adjusting the position of the tapered cone, the
parallel expansion portion of the abrasive grain portion is
parallelly expanded.

When a tool not capable of extending the radial length of a
grinding section machines a workpiece having a plurality of
portions to be machined such as a crank journal bearing at the
same time, the tool interferes with the workpiece.

Even if a tool capable of extending the radial length of a
grinding section is used, the center of a draw bar is misaligned
from the center of a tool holder in the vicinity of a distal end
portion as shown in FIGS. 7(A) and 7(B) when the axial
length of the grinding section is extended, the axial length of
the tool holder holding the grinding section is thus extended,
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and the draw bar inserted into the tool holder is also length-
ened. As a result, only a specific grinding section out of a
plurality of grinding sections grinds the workpiece, thereby
causing uneven wearing, or deterioration in surface accuracy
and machining accuracy with the draw bar moving erratically
in the tool holder during rotation.

To solve the problem, the tool holder includes a plurality of
axially divided tool holders, so that each of the divided tool
holders is relatively easily aligned with the center of the tool
holder. However, it becomes difficult to accurately obtain the
coaxiality of the inner diameter of the tool holder at the time
of assembling the divided tool holders.

SUMMARY OF THE INVENTION

To solve the aforementioned problems, a method of assem-
bling an inner diameter grinding tool according to the present
invention, including the steps of: fitting a support bush onto a
draw bar or fitting the support bush into a cylindrical tool
holder via an O-ring as step 1; inserting the draw bar, onto
which the support bush is fitted, into the tool holder or insert-
ing the draw bar into the tool holder, into which the support
bush is fitted, as step 2; fixing the support bush to the tool
holder by fixing means such that a gap formed between an
inner peripheral surface ofthe tool holder and an outer periph-
eral surface of the support bush is not changed as step 3; and
adjusting a projecting amount of each grinding section such
that a plurality of grinding sections held circumferentially
away from each other on the tool holder rotate along a same
rotational trajectory and a center of the rotational trajectory
corresponds to an axis of the draw bar as step 4.

When a workpiece having a plurality of portions to be
machined is machined, the tool holder is preferably axially
divided into a plurality of divided tool holders. In this case,
the support bush is fixed to each of the divided tool holders.

As the fixing means, the support bush may be fixed to the
tool holder by feeding a filler into the gap between the inner
peripheral surface of the tool holder or the divided tool holder
and the outer peripheral surface of the support bush in a state
in which the draw bar is inserted into the tool holder or the
divided tool holder.

As another fixing means, the support bush may be fixed to
the tool holder at three points in a circumferential direction,
for example, from outside by using a threaded member such
as a screw in a state in which the draw bar is inserted into the
tool holder or the divided tool holder.

Inthe inner diameter grinding tool according to the present
invention, the tool holder has a fixed positional relationship
with the draw bar via the support bush. The radial projecting
amount of each of the grinding sections (grindstones) is sepa-
rately adjusted based on the fixed positional relationship.
Thus, even if the center of the tool holder is misaligned from
the center of the draw bar, the misalignment between the
center of the tool holder and the center of the draw bar can be
canceled by aligning the rotational center of each of the
plurality of grinding sections with the center of the draw bar.

Therefore, even when the plurality of holders having the
grinding sections are axially connected, the inner diameter
can be accurately and effectively ground at a plurality of
positions at the same time since the misalignment from the
center of the draw bar can be canceled with respect to each of
the tool holders.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an entire sectional view of an inner diameter
grinding tool assembled using a method according to the
present invention;
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FIG. 2 is a main portion enlarged view of FIG. 1;

FIG. 3 is a view similar to FIG. 2 exaggeratedly showing
eccentricity between a tool holder and a draw bar;

FIG. 4 is a sectional view taken in the direction of A-A in
FIG. 2;

FIG. 5 is a view similar to FIG. 4 exaggeratedly showing
the eccentricity between the tool holder and the draw bar;

FIG. 6 is a sectional view similar to FIG. 5 showing another
embodiment; and

FIGS. 7(A) and 7(B) are views for explaining a problem
point of a conventional tool.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following, preferred embodiments will be described
based on the accompanying drawings. FIG. 1 is an entire
sectional view of an inner diameter grinding tool assembled
using a method according to the present invention. FIG. 2 is a
main portion enlarged view of FIG. 1. FIG. 3 is a view similar
to FIG. 2 exaggeratedly showing the eccentricity between a
tool holder and a draw bar. FIG. 4 is a sectional view taken in
the direction of A-A in FIG. 2. FIG. 5 is a view similar to FIG.
4 exaggeratedly showing the eccentricity between the tool
holder and the draw bar.

In the inner diameter grinding tool, one end of a tool holder
3 into which a draw bar 2 is inserted is mounted on a main
shaft 1 that is rotated by a spindle. The draw bar 2 can move
axially forward and backward by a cylinder unit or a motor.
The tool holder 3 includes a plurality of divided tool holders
3a. Flange portions 4 are provided at both the ends of each of
the divided tool holders 3a. The flange portions 4 of the
divided tool holders 3a are brought into abutment against
each other and coupled together by a bolt 5.

Each of the divided tool holders 3a includes three metal
arms 6 circumferentially spaced apart from each other at
equal intervals. Each of the arms 6 is formed to enclose a
portion of the divided tool holder 3¢ in the circumferential
direction. A grindstone 7 as a grinding section is replaceably
mounted on the distal end of each of the arms 6. Diamond
abrasive grains or CBN abrasive grains are fixed on the sur-
face of the grindstone 7 by electrodeposition. Alternatively, a
cutting tool other than the grindstone may be also mounted on
the arm 6.

A groove portion 8 is formed in the width direction in a
portion close to the proximal end of each of the arms 6. The
groove portion 8 is parallel to the axis of the divided tool
holder 3a in a state in which the arm 6 is mounted on the
divided tool holder 3a. When an external force is applied to
the arm 6, the arm 6 acts as an elastic hinge, to increase or
decrease in diameter, and also to abut against a ground surface
formed on a workpiece with a constant force at all times.

Through holes 9 are radially formed in each of the divided
tool holders 3a. A pin 10 is housed in each of the through
holes 9. The inner side end of the pin 10 abuts against a
tapered portion 11 of the draw bar 2. The tapered portion 11
of the draw bar 2 is formed corresponding to each of the
divided tool holders 3a.

Meanwhile, a threaded hole 12 is formed through a portion
close to the distal end of each of the arms 6 in the thickness
direction. An adjustment screw 13 is inserted into the
threaded hole 12, and the inner side end of the adjustment
screw 13 abuts against the outer side end of the pin 10.

The arm 6 revolves around the groove portion 8 by turning
the adjustment screw 13 and thereby adjusting a distance
between the pin 10 and the arm 6. Accordingly, the radial
projecting amount of each of the grindstones 7 can be
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adjusted. Since the adjustment screw 13 is exposed on the
outer peripheral surface of the tool, the adjusting operation
can be easily performed.

Meanwhile, a support bush 14 in sliding contact with the
outer peripheral surface of the draw bar 2 (a portion other than
the tapered portion 11) is fixed to the inner peripheral surface
of each of the divided tool holders 3a. A minute gap exists
between the outer peripheral surface of the support bush 14
and the inner peripheral surface of the divided tool holder 3a.
A filler 15 such as resin is filled in the gap, so that the support
bush 14 is fixed to the divided tool holder 3a.

An injection port 16 for feeding the filler 15 such as resin
into the gap and an air vent 17 for removing air at the time of
injection are formed in each of the divided tool holders 3a. An
axial coolant supply path 18 and a coolant ejection port 19 are
also formed in each of the divided tool holders 3a.

With the above configuration, the inner diameter grinding
tool is assembled following the next procedure.

First, the support bush 14 is fitted onto a predetermined
portion of the draw bar 2, or is fitted into a predetermined
portion of the divided tool holder 3a via O-rings.

Subsequently, the draw bar 2 is inserted into the tool holder
3 where the plurality of divided tool holders 3a are connected
in series. FIGS. 3 and 5 exaggeratedly show a state in which
the axis of each of the divided tool holders 3a is largely
misaligned for ease of explanation. In the actual inner diam-
eter grinding tool, however, the misalignment is small enough
not to be visually recognized. However, the misalignment
becomes to an issue in a case of precise grinding.

A gap enclosed by the inner peripheral surface of the
divided tool holder 3a, the draw bar 2 and O-rings 20 and 20
is formed in a state in which the draw bar 2 is inserted into the
divided tool holder 3a (the tool holder 3). The gap includes a
wide portion and a narrow portion due to the misalignment
between the axis of the draw bar 2 and the axis of the divided
tool holder 3a.

Thereafter, the filler 15 such as resin is injected into the gap
from the injection port 16, to thereby fix the support bush 14
to the divided tool holder 3a. At this point, the support bush 14
is fixed to the divided tool holder 3a with their axes being
misaligned from each other.

The adjustment screw 13 of each of the arms 6 held cir-
cumferentially away from each other on the divided tool
holder 3a is turned to adjust the distance between the pin 10
and the arm 6, so that the radial projecting amount of each of
the grindstones 7 is adjusted. The projecting amount is
adjusted such that the plurality of (three in the drawings)
grindstones 7 rotate along the same rotational trajectory and
the center of the rotational trajectory corresponds to the axis
of the draw bar.

The injection of the filler 21 is only an example of fixing
means. Alternatively, the support bush 14 may be also fixed to
the divided tool holder 3a at three positions, for example,
from outside by using threaded members 21 such as screws in
a state in which the draw bar 2 is inserted into the divided tool
holder 3a (the tool holder 3) as shown in FIG. 6.

Although the embodiment in which the tool holder
includes the plurality of divided tool holders is shown as an
example, the present invention can be also applied to a single
tool holder.

The machining tool according to the present invention can
be used in a field in which the inner peripheral surface of a
journal bearing or the like is ground.

What is claimed is:
1. A method of assembling an inner diameter grinding tool
comprising the steps of:
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assembling a support bush, a draw bar, and a cylindrical
tool holder together so that the support bush and the
draw bar are received within the tool holder and the draw
bar is received within the support bush, wherein at least
a portion of an outer peripheral surface of the support
bush is radially spaced from an inner peripheral surface
of'the tool holder so as to define a gap;
injecting a filler into the gap after the support bush has been
received within the tool holder so as to fix the gap; and

adjusting a projecting amount of each grinding section
such that a plurality of grinding sections held circumfer-
entially away from each other on the tool holder rotate
along a same rotational trajectory and a center of the
rotational trajectory corresponds to an axis of the draw
bar.

2. The method of assembling an inner diameter grinding
tool according to claim 1, wherein the tool holder is axially
divided into a plurality of divided tool holders, and the sup-
port bush is fixed to each of the divided tool holders.

3. The method of assembling an inner diameter grinding
tool according to claim 1, wherein the filler is injected into the
gap through an injection port that radially extends through the
tool holder.

4. A method of assembling an inner diameter grinding tool
comprising the steps of:
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assembling a support bush, a draw bar, and a cylindrical
tool holder together so that the support bush and the
draw bar are received within the tool holder and the draw
bar is received within the support bush, wherein at least
a portion of an outer peripheral surface of the support
bush is radially spaced from an inner peripheral surface
of the tool holder so as to define a gap;

threading a threaded member through the tool holder after

the support bush has been received within the tool holder
so as to fix the gap; and

adjusting a projecting amount of each grinding section

such that a plurality of grinding sections held circumfer-
entially away from each other on the tool holder rotate
along a same rotational trajectory and a center of the
rotational trajectory corresponds to an axis of the draw
bar.

5. The method of assembling an inner diameter grinding
tool according to claim 4, wherein the threaded member is
treaded through the tool holder so as to contact the outer
peripheral surface of the support bush.

6. The method of assembling an inner diameter grinding
tool according to claim 4, wherein the tool holder is axially
divided into a plurality of divided tool holders, and the sup-
port bush is fixed to each of the divided tool holders.
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