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ABSTRACT
A jig for fixing a subject body, is provided with a support
block configured to support the subject body, which includes a
support face, a coating discharge-deposited to coat the support
5 face, which includes a ceramic, and a fixation member configured
tc fix the subject body in cooperation with the support block.
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DESCRIPTION
J1G

TECHNICAY. FIELD

The present invention relates to a jig for fixing a machine
component at a time of executing any treatments such as machining
and inspection with respect to the machine component.

BACRGROUND ART

Machine components such as components of a gas turbine engine
have frequent chances of being fixed for the purpose of executing
machining and inspection. A jig for fixation is provided with
a plurality of support blocks, with which support poxtions of any
so-called hard metal are brazed so as to prevent abrasion and
deformation caused by pressurized contact with the machine
components. Fachof the supportportionshasapluralityofgrooves
formed thereon for suppressing saccadic movement.

The support portions, as being made of a hard metal,
effectively prevent abrasion and deformation of themselves but
easily give damages such as scratch and deformation to the machine
components. Further, asthehardmetal is far costlier than steels
or such and gives rise to technical difficulty in brazing with
steels or such, use of the hard metal would not be favorable in
view of its cost and technical difficulty.

DISCLOSURE OF INVENTION
The present invention has an object for providing a jigwhich
effactively suppresses saccadicmovement of a subject body without

applying a hardmetal and further fixes the subject body with giving
small abrasion and deformation thereto.

According to a first aspect of the present invention, a jig
for fixingasubjectbodyisprovidedwitha supportblockconfigured
to support the subject body, which includes a support face, acoating
discharge-deposited to coat the support face, which includes a
ceramic, and a fixation member configured to fix the subject body
in cooperation with the support block.
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Preferably, the coating has a roughness of 0.4um Or more
and 3.2pum or less in Ra. Still preferably, the coating consilsts
essentially of one selected from the group of titanium carbide,
silicon carbide and tungsten carbide. Further preferably, the
coating is formed by executing discharge depesition from a working
electrode consisting essentially of titanium carbide onto the
support face with applying the support block as a workpiece.
Alternatively preferably, the coating is formed by executing
discharge deposition from a working electrode consisting
essentiallyof silicon onto the support face inan oil with applying
the support block as a workpiece. More preferably, the coating
is formed only on the support face.

BRTEF DESCRIPTION OF DRAWINGS

[FIG. 1] Fig. 1 is a perspective view of a jig in accordance
with an embodiment of the present invention.

[FIG. 2] Fig. 2 is a view taken along an arrow I of Fig. 1.
[FIG. 3] Fig. 3 is a drawing explaining steps for forming a

first protective thin film.

[FIG. 4] Fig. 4 isadrawingshowingarelationbetweenthickness
of a fusion part and adhesion strength of a thin film.

|F1G. 5] Fig. 5isadrawingshowingarelationbetween thickness
of a fusion part and deformation of a subject body.

BEST MODE FOR CARRYING OUT THE INVENTION

Throughout the specification and claims, several terms are
used in accordance with the following definitions. The term
“discharge deposition” is defined and used as use of discharge
in an electric spark machine for wearing an electrode instead of
machining a workpiece to deposit a material of the electrode or
a reaction product between the material of the electrode and a
machining liquid or a machining gas on the workpiece. Further,
the term “discharge-deposit” is defined and used as a transitive
verb of the term “discharge deposition”. Furthermore, the phrase
“consist essentially of” means to partially closely regulate
ingredients, namely, to exclude additional unspecified

ingredients which would affect the basic and novel characteristics
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of the product defined in the balance ¢f the claim but permit
inclusion of any ingredients, such as impurities, which would not
essentially affect the characteristics.

In certain embodiments of the present invention, anelectric
spark machine (most of it will be not shown) is used for executing
discharge deposition. In discharge deposition, a subject body
is set in an electric spark machine as a workpiece thereof, and
made closed to a working electrode in a processing bath. Then,
in a case of general spark machining, pulsing curxrent is supplied
froman external power source to generate pulsing discharge between
the workpiece and the working electrode s0 as to wear the workpiece,
thereby the workpiece is machined into a shape complementary to
a tip of the working electrode. In contrast, in the discharge
deposition, the working electrode instead of the workpiece 1s worn
and a material of the working electrode, or a reaction product
between the material of the electrode and a machining liquid or
a machining gas is made deposited on the workpiéce. The deposit
thereby is not only adhered on the workpiece but alsco may
simultaneously undergo phenomena diffusion, weld and such between
the deposit and the workpiece and further among particles in the
deposit mutually by using energy of the discharge in part.

An embodiment of the present invention will be described
hereinafter with reference to Fig. 1 through Fig. 5. In these
drawings, an arrow referred by “FF” denotes a forward direction,
an arrow “FR” denotes a rearward direction, an arrow “L"” denotes
a leftwarddirection, andanarrow “R” denotes a rightwarddirection.
Further, in Fig. 2, a cross defined by a circle denotes an arrow
approaching toward the paper face and a solid circle defined by
a circle denotes an arrow departing from the paper face.

In the following description, an example in which a blade
component as an engine component of 2 gas turbine engine is a subject
for being fixed to a jig will be illustrated.

As shown in Fig. 1 and Fig. 2, a jig 1 in accordance with
the enmbodiment of the present invention fixedly holds a blade
component 3 at a predetermined site thereof. Here, the blade
component 3 is provided with a blade 5, a shroud 7 formed in a
unitary body with a distal end of the blade 5, a platform 9 formed
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in a unitary body with a proximal end of the blade 5, and a blade
root 11 formed in a unitary body with the platform 9. The blade
5 has a pressure side 5fa and a suction side 5fb, and a fitting
groove 13 is formed on the blade root 11 by means of machining
(Fig. 3 shows the blade component 3 after machining).

The jigl isprovidedwithajigmainbody 15, which isprovided
with a base stand 17 of steel and a vertical plate 19 formed in
a standing condition at a rear portion of the base stand 17.

At the right of the base stand 17, a firsl support block
21 for supporting a front portion of the platform 9 is provided.
The first support block 21 generally essentially consists of steel.
Similarly, at the right of the base stand 17, a second support
block 23 for supportingarearportionof theplatform8 isprovided.
The second supportblock 2l generallyessentiallyconsistsof steel,
Meanwhile, constitutions of the first support block 21 and the
second support block 23 will be later described in detail.

At the left of the base stand 17, a first support roller
25 for supporting the suction side 5fb of the blade 5 is provided
with having a bracket 27 interposed. At the left of the vertical
plate 19, a second support roller 29 for supporting a rear edge
of the shroud 7 is provided with having a bracket 31 interposed.
Further, at the left of the base stand 17, a support bolt 33 for
supporting a front edge of the shroud 7 is provided with having
a bracket 35 interposed.

Further, at an upper portion of the vertical plate 193, an
arm 37 is provided by means of an installationbolt 39. At adistal
end of the arm 37, a pressure bolt 43 for pressing a portion near
the proximal end of the blade 5 toward the base stand 17 {downward
in the drawings) via a rubber pad 41 is provided. Moreover, at
the right of the base stand 17, a pair of clamp bars 45, 47 for
cramping the blade root 11 from the front and the rear is provided.

Next, the constitutions of the first suppert block 21 and
the second support block 23 will be described in detail.

As shown in Fig. 2, on a support face of the first support
block 21, a first protective thin film 49 of TiC (titanium carbide)
is formed by discharge deposition so as to coat the support face.
More concretely, as shown in Figs. 3(a) (b), the support face of
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the first support block 21 is made opposed to a working electrode
51 in an electric spark machine and pulsing discharge is generated
between the support face of the first support bleck 21 and the
working electrode 51 1n an electrically insulating liguid S so
that the first protective thin film 49 is formed to coat the support
face.

Here, the working electrode 51 is a molded body made by
pressing a powder consisting essentially of TiC or the molded body
treated with heat treatment so as to be sintered at least in part.
Meanwhile, theworkingelectrode 51 maybe formedby slurrypouring,
MIM (Metal Injection Molding), spray forming and such, instead
of pressing.

Meanwhile, instead of the electrically insulating liguid
8, an electrically insulating gas may be applied.

Further, on the support face of the first support klock 21,
a first protective thin film 53 consisting essentially of SiC
(silicon carbide) may be formed by discharge deposition instead
of the first protective thin film 49 consisting essentially of
TiC. More concretely, as shown in Figs. 3(a) (b), the support face
of the first support block 21 is made opposed to a working electrode
55 consisting essentially of Si (silicon) in the electric spark
machine and pulsing discharge is generated between the support
face of the first support block 21 and the working electrode 53
inanoil Sincludingalkane hydrocarbon sothat the first protective
thin film 53 is formed to coat the support face.

Here, the working electrode 55 is a molded body made by
pressing a powder consisting essentially of Si (silicon) or the
molded body treated with heat treatment so as to be sintered at
least in part. Meanwhile, the working electrode 55 may be formed
by slurry pouring, MIM (Metal Injection Molding), spray forming
and such, instead of pressing.

Still further, instead of the first protective thin film
49 or 53, a first protective thin film consisting essentially of
WC (tungsten carbide) may be applied. In this case, a working
electrode including WC instead of TiC is employed. The working
electrode, for example, is a molded body made by pressing a powder

consisting essentially of 90% of TiC and 10% of Co (cobalt) in
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weight ratio or the molded body treated with heat treatment so
as to be sintered at least in part.

Similarly, on a support face of the second support block
23, a second protective thin film 57 consisting essentially of
TiC or a second protective thin film 59 consisting essentially
of 51 is formed by discharge deposition so as to ceoat the support
face. The second protective thin film may consists essentially
of WC.

Further, the first protective thin film 48 {(or 53) and the
second protective thin film 57 (or 59) respectively have proper
surface roughness so as to prevent slipping of the subject body
and suppress scratch on the subject body. The surface roughness
is preferably 0.4um or more and 3.Z2um or less in Ra. The ground
thereof is that, if the surface roughness Ra is lesgs than 0. 4ym,
slipping of the blade component 3 is uneasy to be sufficiently
suppressed and, if the surface roughness Ra is larger than 3.2um,
scratch on the subject body becomes striking.

Moreover, at a boundary between the first protective thin
film 49 (or 53) and a bhase of the first support block 21, and at
a boundary between the second protective thin film 57 (or 59) and
a base of the second support block 23, fusionparts (fusion layers)
Bl, B2 in which the composition ratio grades in 1its thickness
direction are respectively formed. They are formed by selecting
a proper discharge condition at a time of executing discharge
deposition and thickness of the fusion parts Bl, B2 is preferably
3um or more and 20pm or less. The proper discharge condition may
be that a peak current is 30A or less and a pulse width is 200us

or less, and more preferably that a peak currepnt is 20A or less
and a pulse width i1s 20ps or less,

Here, a ground on which the thickness of the fusion partis
Bl, B2 is 3um or more and 20um or less is based on test results
shown in Fig. 4 and Fig. 5.

More specifically, in a case where thin films are formed
by means of discharge deposition on various discharge conditions
s0 as to give fusion parts of various thicknesses, thickness of
the fusion parts and adhesion strength of the thin films have a
relation as shown in Fig., 4. A first knowledge that the adhesion
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strength of the fusion parts 13 to the thin films goes larger when
the thickness of the fusion parts is 3um or more i1s obtained,
Further, the thickness of the fusion parts and the deformation
of the base of the first support block 21 have a relation as shown
in Fig. 5, a second knowledge that deformation of the base of the
first support block 21 can be suppressed when the thickness of
the fusion parts is 20um or less is obtained. Therefore, on the
basis of the first and second knowledge, it is preferable that
the thickness of the fusion parts Bl, B2 1s 3um or more and Z0um
or less so as to raise the adhesion strength of the first protective
thin f£film 49 (or 53) and the second protective thin £ilm 57 {or
58) with suppressing thedeformationof thebase of the first support
block 21.

Meanwhile, horizontal azes of Fig. 4 and Fig. 5 indicate
logarithms of thicknesses 0f the fusion parts, a vertical axis
of Fig. 4 indicates dimensionless numbers of adhesion strengths
of the thin films, and a vertical axis of Fig. 5 indicates
dimensionless numbers of deformation of the bases of the subject
bodies 1.

Next, action of the embodiment of the present invention will
be described.

The front porticn of the platform 9 is made supported by
the first protective thin film 49 {(or 53) of the first support
block 21, the rearportionof theplatform 9by the secondprotective
thin £ilm 57 {or 59), the suction side 5fb of the blade 5 by the
first support roller 25, the rear edge ¢of the shroud 7 by the second
support roller 29, and the front edge of the shroud 7 by the support

bolt 33. Then, the portion near the proximal end ¢©f the blade
5 1s pressed toward the base stand 17 via the rubber pad 41 by

the pressure bolt 43, and the blade xoot 11 is cramped by the pair
of clamp bars 45, 47 from the front and the rear. Thereby, the
blade component 3 15 fixed to the jig main body 15. More
specifically, the arm 37, the pressure bolt 43, the support roller
25, 29 and the pair of clamp bars 45, 47 fix the blade component
3 in cooperation with the support blocks 21, 23. Therxeby, the
blade component 3 can be provided for treatments such as machining

(a general action of the jig 1).
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Other than the general action of the jig 1, as the first
protective thin film 49 of TiC or the first protective thin film
53 of SiC is formed on the support face of the first support block
21 and the second protective thin film 57 of TiC or the second
protective thin £film 59 is formed on the support face of the second
support block 23, the first protective thin film 49 (or 53} and
the second protective thin film 57 (or 59) have high hardness s0
that abrasion of the first support block 21 and the second support
block 23 is sufficiently suppressed without application of any
costly material such as a hard alloy to a constitutional material
of the first support block 21 and the second support block 23.

Further, as the first protective thin film 49 (or 53) of
the first support block 21 and the second protective thin film
57 (or 59) of the second support block 23 are formed by discharge
deposition, rounded fine roughness is given to and ranges over
the whole of surfaces of the first protective thin film 49 (or
53) and the second protective thin film 57 (or 53). Thereby,
slipping of the blade component 3 is suppressed and the whole of
the surfaces of the first protective thin film 53 (or 55) and the
second protective thin film 57 (or 59) are made in substantially
equal contact with the platform 9 with stabilizing the condition
of setting of the blade component 3.

Further, as thickness of the fusion parts Bl, BZ is made
3pm or larger and 20um or smaller, adhesion strength of the first
protective thin film 49 (or 53) and the second protective thin
film 57 (or 59) can be increased with suppressing deformation of
the base of the first support block 21 and the second support block

23.
In accordance with the aforementioned embodiment of the

present invention, as abrasion of the first support block 21 and
the second support block 23 can be sufficiently suppressed without
applying any costly material such as a hard alloy to one of
constitutional materials of the first support block 21 and the
second support block 23, production costs of the 71g 1 as a whole
can be reduced.

Further, the whole of the surfaces of the first protective

thin film 49 {(or 53) and the second protective thin film 57 (or
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59) can be made in substantially equal contact with the platform
9 with stabilizing the fixation condition of the blade component
3, scratch on the blade component 3 becomes rare even though it
contacts the first support block 21 or the second suppert block
23 and therefore quality of the blade component 3 can be improved.

Further, adhesion strength of the first protective thin film
49 (or 53) and the second protective thin film 57 (or 59) can be
increased with suppressing deformation of the base of the first
support block 21 and the second support block 23, quality of the
71g 1 can be stabilized.

In the above explanation, the first support roller 25, the
gecond support roller 29 and the support bolt 33 may be constituted
in similar ways to the first support block 21 or the support block

23.
Further, other than the jig 1l for use at a time of machining,

to a jig for use at a time of inspection or such, a constitution
similar to the first support block 21 and the second support block
23 may be applied.

Although the invention has been described above by reference
to certain embodiments of the invention, the invention is not
limited to the embodiments described above. Modifications and
variations of the embodiments described above will occur to those
skilled in the art, in light of the above teachings.
[INDUSTRIAL APPLICABILITY]

The present invention provides a jig which effectively
suppresses saccadic movement of a subject body without applying
a hard metal and further fixes the subject body with giving small
abrasion and deformation thereto.
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CLAIMS

1. A jig for fixing a subject body, comprising:

a support block configured to support the subject body, the
support block including a support face;

a coating discharge-deposited to coat the support face, the
coating inciuding a ceramic; and

a fixation member configured to fix the subject body in
cooperatlion with the support block.
2., The jig of claim 1, wherein the coating has a roughness of
0.4um or more and 3.2um or less in Ra.
3. The jigof claim1l, wherein the coating consists essentially
of one selected from the group of titaniumcarbide, silicon carbide
and tungsten carbide.
4. The jigof ¢claiml, wherein the coating is formed by executing
discharge deposition from a working electrode consisting
essentiallyof titaniumcarbide onto the support facewith applying
the support block as a workpiece. |
3. The jigof claim 1, wherein the coating is formed by executing
discharge deposition from a working electrode consisting
essentiallyof silicononto the support faceinanolil with applying
the support block as 3 workplece.
6. The jig of claim 1, wherein the coating is formed only on
the support face.
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