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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates generally to a method for
media blasting and peen finishing a metallic gear accord-
ing to the preamble of claim 1. Such a method is for ex-
ample disclosed in document EP 0 995 530. The powered
part hold-down apparatus of US 5 272 897 may be used
for the peening steps of the present disclosure.
[0002] Media blasting or peening is used to increase
the fatigue strength of a gear, workpiece or part. Gears,
such as those utilized in automobile transmissions are
media blasted to increase their surface durability and en-
sure that they are suitable for performing their intended
functions. US 6 612 909discloses a method for media
blasting gears. US 3 073 022 relates to a two step shot
peeing method, wherein a first peening media and sub-
sequent a second peening media is directed to the work-
piece.
[0003] A workpiece such as a gear is placed in a closed
chamber, the blasting system is actuated whereby media
are mixed with air and after mixing of the media and air
a stream of the air/media mixture is directed against the
workpiece. This process is referred to as peening.

OBJECTS AND SUMMARY OF THE INVENTION

[0004] An object of the present invention is to strength-
en the root radius and tooth face of gears by peening the
gears and then vibratory finishing. Peening steps tough-
en the gears and provide roughness to the gear surfaces.
Finishing after peening smoothes the gear surfaces and
leaves dimples or indentations. The dimples or indenta-
tions help to maintain oil retention on gear surfaces. The
vibratory process after peening is to bring surface Ra
down to a lower Ra (5-25 Ra) that is economical for me-
dium and higher volume parts. Super finishing or similar
processes to bring the Ra surface down to 1 Ra or lower
is cost prohibited. "Ra" is an international roughness
standard. See for example, ISO (International Organiza-
tion for Standardization) standard 4287.
[0005] An object of the present invention is to provide
a method of processing a metallic gear comprising media
blasting of the gear by directing a first media (e.g. cut
wire) against exposed surfaces on the gear to increase
the root strength of the gear, ceasing the first blasting
and media blasting the gear with a second media (e.g.
glass, ceramic or FINE STEEL ™ beads) against ex-
posed surfaces on the gear to provide a high surface
compressive stress (KSI) on the tooth face and the root,
providing a container (e.g. bowl), placing a fine finishing
medium comprising ceramic media in a slightly acidic
solution in the container with the gear coupling vibrations
to the container to vibrate the fine finishing medium with
the gear removing the gear from the container, washing
the gear, and rinsing the gear with rust inhibitor whereby
wear properties of the gear are enhanced. Media blasting

of gears according to the present invention accomplishes
an important object which is to strengthen the root radius
and surface of the gears. In the present disclosure tough-
ness is discussed in terms of "KSI" (kilo-pound[-force]
per square inch) or 1000 psi (corresponding S.I. units :
11 Pa or kPa). KSI is often used in materials science,
civil and mechanical engineering to specify stress and
Young’s modulus.
[0006] The above objects are achieved with the meth-
od of claim 1. Preferred embodiments are detailed in the
dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present invention will now be described, by
way of example, with reference to the accompanying
drawings in which:
[0008] FIG. 1 is a front elevational view of a media
blasting apparatus for treating a gear according to the
invention;
[0009] FIG. 2 is a right-side elevational view of the me-
dia blasting apparatus for treating a gear according to
the invention;
[0010] FIG. 3 is a top plan view of the media blasting
apparatus for treating a gear according to the invention;
[0011] FIG. 4 is an enlarged, partial fragmentary, side
elevational view of a blast station of the media blasting
apparatus for treating a gear according to the invention;
[0012] FIG. 5 is a cross sectional view of a container
or bowl for immersing the gear in the superfinishing me-
dium for treating the gear according to the invention;
[0013] FIG. 6 is a top plan view of a portion of a bowl
200 with ceramic media and gears prior to closing the
bowl for the vibration step;
[0014] FIG. 7 is a top view of a container or bowl for
coupling vibration to a gear while the gear is wetted with
superfinishing medium for treatment of the gear accord-
ing to the invention;
[0015] FIG. 8 is a side view of a bowl or container ac-
cording to the invention;
[0016] FIG. 9 is a top view of three bowls in a production
facility; and
[0017] FIG. 10 is a side view of three bowls in a pro-
duction facility.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0018] Referring now to the drawings, FIG. 1 shows a
front view of a media blasting apparatus, generally indi-
cated by the number 10. As illustrated, the media blasting
apparatus 10 includes a blasting cabinet or chamber 15,
in which a stream of media is directed against a work-
piece 20. Such media may comprise, for example, cut
wire, glass beads, ceramic beads or fine steel beads.
The cabinet 15 is connected to a cabinet media hopper
25 for collecting the media that fall after collision with the
workpiece 20. The fallen media will include broken pieces
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of media which have been recycled, as well as virgin or
unbroken pieces. A conduit 30 connects the cabinet me-
dia hopper 25 to a media reclaim system, generally indi-
cated by the number 35. As best illustrated in FIG. 2, the
cabinet media hopper 25 is also connected to air supply
means 40. The air supply means 40 provides air flow to
the cabinet media hopper 25, for forcing the collected
fallen media up through the conduit 30 to the media re-
claim system 35.
[0019] As illustrated in FIGS. 1 and 2, the media re-
claim system 35 includes a conduit 45 for conveying col-
lected media to separation means 50. The separation
means 50 is a two-deck system comprising a top screen
55 and a bottom screen 60. In a preferred embodiment
of the present invention, the top screen is between 20
and 40 mesh gauge and the bottom screen is between
170-200 mesh gauge. The separation means 50 gener-
ally separates the fallen media into unbroken media and
broken media of sufficiently large size to be recycled for
use in the blasting operation and fines or dust which can-
not be reused. The separator screens 55 and 60 are con-
stantly vibrated to increase the efficiency of separation.
[0020] The media reclaim system 35 also includes a
conduit 65. Conduit 65 is connected to a filter system 70
and to a blower-motor system 75. In a preferred embod-
iment, the blower-motor system 75 includes a blower
muffler 77 for noise reduction. The blower-motor system
75 draws air from conduit 65, creating an upward draft
in conduit 45 which carries the fines/non-reusable media
from the separation means 50 up through conduit 45 into
conduit 65 and into the filter system 70. The filter system
70 is connected to a dust collector 80 for collecting the
fines and broken media. These are collected into a drum
85, which is periodically removed and emptied. In a pre-
ferred embodiment, the drum 85 is adapted to be rolled
away and emptied. For example, the drum 85 may be
coupled to a dolly.
[0021] As illustrated in FIG. 1, the separation means
50 is connected to a double pressure chamber 90 via a
conduit 95. A media path is defined between the cabinet
media hopper 25 and the pressure chamber 90. In a pre-
ferred embodiment, the double pressure chamber is held
between 482,63 and 551,58 kPa (70 and 80 psi). The
conduit 95 delivers the reclaimed reusable media to the
double pressure chamber 90 where the reclaimed and
reusable media are mixed with virgin media. In a pre-
ferred embodiment, the reclaimed media are of a mesh
size greater than 100 mesh and the virgin media are of
a mesh size between 60-100 mesh and preferably be-
tween 60-80 mesh. As stated previously, in the present
invention, the media may comprise glass, ceramic, or
fine steel beads. The virgin media are supplied to the
double pressure chamber 90 through a plurality of media
supply valves 97. The double pressure chamber 90 is
also coupled to a media sensor monitor 100 for automat-
ically controlling the supply of the virgin media. The sup-
ply of the virgin media is controlled to ensure adequate
peening of the workpiece. Specifically, the supply of the

virgin media is controlled to ensure that adequate com-
pression stress is provided to the workpiece 20 so that
a sufficiently high fatigue strength is obtained.
[0022] Advantageously, the double pressure chamber
90 also includes an automatic media metering on/off
valve 105. The automatic media metering on/off valve
105 regulates the supply of the virgin/recycled media mix-
ture to an air/media mix point, where the media are sus-
pended in air. An automatic air valve 110 is coupled to
the double pressure chamber 90 for suspending the me-
dia in air at the air/media mix point and then conveying
the suspended media to the blasting cabinet 15 via blast-
ing hoses 115.
[0023] The automatic metering on/off valve 105 in the
present invention allows improved control of the media
flow rate, as the media supply and air supply can be in-
dependently controlled. The presence of the automatic
metering on/off valve 105 in the present invention is made
possible by the use of a pressurized blasting system,
rather than a suction type system, to deliver the media.
In a suction type system, suction force is relied on to draw
media from a media supply, through a media supply hose,
to the suction gun. The presence of a metering valve 105
in a suction system, however, would reduce the pressure
drop in the media supply hose causing a reduction in the
suction force. The reduced suction force would, in turn,
interfere with the delivery of media. The present system,
on the other hand, is a pressure driven system so positive
pressure can be relied on to force media through the
media metering valve 105 to the media mix point.
[0024] A further advantage of the pressurized system
is that it helps ensure an adequate media velocity is ob-
tained. As mentioned above, media velocity is an impor-
tant control parameter in ensuring that sufficient com-
pressive stress is provided to a workpiece 20. The pres-
surized system helps ensure an adequate media velocity
through control of the media flowrate and through the
positioning of the air/media mix point. The media flowrate
is controlled through the media metering valve 105. The
air/media mix point is located sufficiently far from the blast
hose so that the media have time to develop a desired
or adequate velocity.
[0025] A blasting station 120 inside the blasting cabinet
15 will now be described. As illustrated in FIG. 4, the
workpiece 20 to be processed, i.e., blasted with media,
is mounted on a part holder 125. Preferably, the part hold-
er 125 has been hardened. The workpiece 20 is held in
a predetermined position by a powered part hold-down
apparatus 130. The powered part-hold-down apparatus
130 provides variable, compensating, cushioned clamp-
ing for maintaining the workpiece 20 in the predetermined
position during media blasting. The device is very impor-
tant to facilitate processing high volume quantities of
parts. This is especially important for parts such as gears
which tend to rotate when peened since the hold-down
device prevents free spinning of the parts. The hold-down
device also controllably rotates the parts at a desired rate
of rotation. Rotation of the powered part-hold-down ap-
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paratus 130 is provided via a rotatable shaft 135.
[0026] Hardened rods 140, preferably steel, provide a
support system for a gun-rack assembly 145. The gun-
rack assembly 145 holds a nozzle holder 150. A blast
nozzle 155, to which the blasting hoses 115 are connect-
ed is attached to nozzle holder 150. The blast nozzle 155
directs a stream of media, suspended in air, against the
surface of the workpiece 20. Preferably, the blast nozzle
is positioned between approximately 10,16 to 20,32 cm
(four to eight inches) away from the workpiece 20. Al-
though, only one blast nozzle 155 is illustrated in FIG. 4,
it will be understood to those skilled in the art that a plu-
rality of blast nozzles 155 could be used. In a preferred
embodiment of the present invention, four such blast noz-
zles 155 are located in the blasting cabinet 15, as shown
in FIG. 3. The blasting cabinet 15, containing the part-
hold-down apparatus 130 and blasting apparatus is also
provided with a door 160 for installation of a new work-
piece 20.
[0027] Operation of the present media blasting device
will now be described. After a gear 20 is placed in the
part-hold-down apparatus 130, door 160 is closed. A
stream of media suspended in air is then directed against
the gear 20 by the blast nozzle 155. As the media are
blasted, the gear is controllably rotated by the powered
part-hold-down apparatus 130. This controlled rotation
ensures even peening of the surface of the gear 20 and
obviates use of a high directivity stream of media, hence
making the use of water-supported media unnecessary.
[0028] The powered part-hold-down apparatus is pref-
erably rotated at between 8-12 rpm. A rate of rotation of
10-12 rpm, however, has been found to be particularly
effective for treatment of gears. The rate of rotation can
be related to the degree of peening required and to the
evenness of dimpling on the resulting surface. A slow
controlled rotation permits even peening with uniform
small dimpling and prevents the media stream from strik-
ing the surface unevenly, resulting in indentations that
could act as crack precursors. The controlled rotation
ensures that media, e.g. cut wire, ceramic beads, fine
steel beads, or glass beads, are directed towards the
root and tooth face of the gear during the course of the
rotation. By ensuring even peening, the operational char-
acteristics of the gear 20 are improved.
[0029] In a one embodiment a smaller mass flowrate
of media is blasted at higher velocity and for a longer
time than in the prior art methods. The preferred flowrate
depends on the type and size of media used, as well as
the particular application involved. For treatment of
gears, we have found a media flowrate of approximately
0,68-1,36 kg/minute (1.5-3 lb/minute) to be effective. Of
course, other flowrates could be used, depending on the
results desired. This flowrate was found to be effective
with glass media, ceramic media, and fine steel media
of mesh size falling in the range of 50-100 mesh. In a
preferred embodiment of the present invention, however,
60-100 mesh glass media are used. When 60-100 mesh
glass media were used to treat certain gears, including

those made using 8620 steel, a marked improvement in
the operational characteristics of such gears was ob-
served. The choice of media to be used depends upon
the application and the relative economics. Ceramic and
steel media last longer than glass; however, these media
are more expensive.
[0030] After the media collide with the gear 20 they fall
into the cabinet media hopper 25 and are then conveyed
to the reclaim system 35. The reusable media are sep-
arated from the fines and dust and are returned to the
blasting station 120 after mixing with virgin media. Such
mixing reduces media wastage. The reuse of partially
broken media also improves the polishing effect of the
media upon the gear 20.
[0031] It has been found that satisfactory results may
be achieved using glass media for blast treatment of cer-
tain gears, including those made of certain metals such
as 8620 steel, gears made with other materials such as
5130 m steel have proved to be less than desirable using
glass media. In general, the blast treatment with ceramic
media of the invention has been found to be effective
with a broad assortment of gear types made from a va-
riety of metals. A number of oxide ceramics may be used
in the process, such as for example, ZrO.sub.2, AL.sub.2
O.sub.3, SiO.sub.2, MgO, etc. Preferred media includes
a crystalline zirconia uniformly enclosed in a silica glassy
phase. Such media are sold under the tradename ZIR-
BLAST™ and ZIRSHOT™ by SEPR Co. of Paris le De-
fense, France.
[0032] Surprisingly, the blast treatment using ceramic
media has been found to produce significantly better re-
sults then for blast treatment using glass treatment for
certain metallic gears, e.g., in providing improved resist-
ance to pitting of gear teeth surfaces as well as improved
strength in the gear tooth root radius relative to prior
methods. For such gear applications, it has been found
that the ceramic media from between 40 to 100 virgin
mesh, a flow rate of between 0,45 to 11,34 kg/minute (1
to 25 pounds per minute), cycle time between 15 seconds
and 180 seconds, pressure of between 241,32 and
620,53 kPa (35 and 90 psi), a rotation rate of the gear of
between about 5-25 rpm, and an Almen intensity of be-
tween 15 n and 28 n are effective in treating gears. Su-
perior results have been observed in such gears under
preferred processing conditions which included a small
mass flow rate of between 0,45 and 1,36 kg (1 to 3 pounds
per minute), a pressures of between 482,63 and 551,58
kPa (70 and 80 psi), cycle time of between 15 seconds
and 120 seconds, a rotation rate of the gear of about 8-12
rpm, media diameter of between about 0.210 mm and
0.150 mm mesh. Preferably, since ceramic media is rel-
atively expensive, it is collected after blasting the gear
and recycled by adding it to virgin media such that, after
initial start up of the system, a recycled media mixture
including virgin media and recycled media is used. In this
preferred process, a 170-200 mesh screen is used as a
bottom screen in the separation means of the media re-
claim system to exclude small media fragments from the
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recycled media mixture.
[0033] In a still further embodiment of the invention, a
method of treating a metallic gear with a fine metallic
media blast stream is illustrated utilizing the apparatus
described above. The preferred method includes a media
flow rate between about 0,45 and 1,81 kg/minute (1 and
4 lb/minute), a diameter of the media between about 150
micron and 200 micron, a pressure between 482,63 and
551,58 kPa (70 and 80 psi), an Almen range between
about 18N and 26N. Preferably, the fine steel media is
collected after blasting the gear and is recycled.
[0034] As steel shot media lasts significantly longer
than ceramic or glass media, very little virgin media is
required to be added to the apparatus. This results in
significant reduction in the monitoring, and maintenance
requirements as well as in the amount of media used for
successful mass processing of gears. Metallic gears
treated in this manner typically have fewer and less well
defined dimples on their surface structure then for the
media blasting processes disclosed herein using glass
or ceramic media. Moreover, the gears so treated exhibit
lesser fatigue strength then glass media and ceramic me-
dia treatments disclosed herein. However, in dynamom-
eter testing, the fine steel media exceeded 70 hours of
continuous use prior to failure which significantly exceeds
the 40 hour to failure result expected on coated gears.
Due to the reduced maintenance, monitoring, and media
costs, the fine steel media process disclosed herein is a
lower cost method which provides superior results to con-
ventional shot peening of gears. Fine steel media peen-
ing is sufficient for many gears which exhibit good surface
pitting resistance. When much higher degree of pitting is
exhibited during dynamometer testing of gears, media
blast treatment with ceramic media is preferred.
[0035] Using the ceramic blast treatment apparatus
described herein, gears have been produced in a double
peening step process as follows. A gear is media blasted
by directing a first media (e.g., cut wire) against exposed
surfaces on the gear. The step of media blasting (peen-
ing) with the first media makes the gear teeth root strong-
er. After media blasting with the first media, the gear is
blasted by directing a second media (glass, ceramic or
fine steel beads) against exposed surfaces on the gear.
The step of media blasting (peening) with the second
media makes the gear surface stronger and leaves the
surface somewhat roughened. The roughened surface
has dimples or indentations resulting from blasting with,
for example, media between about 150 mm and 200 mm.
Such blasting results in a dimple or indentation smaller
than 150 mm and typically less than 75 mm. These small
indentations provide high compressive stress and facili-
tate oil retention on the gear surface during use of the
gear. Subsequent finishing reduces the size of the dim-
ples or indentations but the high compressive stress and
oil retention advantages remain on the gear surface.
[0036] After double peening the gear 201 is transferred
to a bowl 200 containing a fine finishing medium 212.
Bowl 200 is depicted in Fig. 5 (gears 201 are present in

the fine finishing medium 212 but gears 201 are not
shown in Fig. 5). Bowl 200 has an outlet 202, an inlet
204, sides 206, top 208 and a bottom 210. A wet acidic
fine finishing medium 212 is provided in sufficient amount
to wet the gears 201 and ceramic media 212. Fig. 6 is a
photo of a portion of a bowl 200 with ceramic media 212
and gears 201 prior to closing the bowl 200 for the vibra-
tion step. The relative size of the gear 201 and ceramic
media 212 shown are but one example of a gear 201 and
ceramic media 212. Typically the ceramic media is small-
er than that shown in Fig. 6. That is, the relative size of
the ceramic media 212 and gears 201 is such that the
media 212 is small enough to fit into the space between
the gear teeth so that during fine finishing (vibration) the
gear surfaces between the teeth are fine finished. Vibra-
tion of the bowl 200 is coupled to the bowl 200 via vibra-
tion coupler 214. The fine finishing medium 212 compris-
es a mixture of ceramic media with a slightly acidic so-
lution. Fig. 7 shows a portion of the production facility
with three covered bowls 200. Figs. 8-10 are drawings
of the bowls in a production facility. Each bowl is sup-
ported on the floor by three springs (more or fewer springs
may be used). As seen in Fig. 7 the three bowls 200 are
covered for sound reduction, etc. The bowl 200 is typically
made of steel and has a polyurethane liner which couples
the vibrations to the medium. As seen in, for example,
Fig. 6, the inside of the bowl 200 has a channel 250 ex-
tending around the entire inner periphery of the bowl 200.
The center portion of the bowl is in the form of a cylinder
(see outside wall of the cylinder at 300 in Fig. 6) with the
outside peripheral wall 400 being spaced from the cylin-
der wall 300 by a channel 250. An opening with a remov-
able cover is provided in the side of the bowl 200 to allow
the contents to be removed. The inside of the channel
250 has a banked shape so that when vibrations are cou-
pled to the bowl the contents move along the channel in
a circular flow. Other channel shapes may be imparted
to the channel wall or floor to move the contents in a
circular fashion. This movement enhances mixing of the
contents whereby all surfaces of the gears 201 are ex-
posed and subject to the smoothing action of the media
212 in the channel 250 with the gears 201.
[0037] The gear is wetted with the fine finishing medi-
um in the bowl and vibrations are coupled to the bowl to
vibrate the superfinishing medium with the wetted gear
therein. The vibration is continued for a time sufficient to
achieve a gear which has a finish of 5-25 Ra. During
vibration (fine finishing) additional water and/or fine fin-
ishing medium may be added via one or more inlets 204.
Excess fine finishing medium, water etc, may be removed
via outlet 202. Fine finishing is continued to smooth the
gear (workpiece) surfaces but to leave sufficient dimples,
indentations, etc. to enhance oil retention at the surface
of the gear. A finish of zero Ra is not desired as this
leaves a completely smooth finish with no surface dim-
ples, indentations, etc. for enhancing oil retention. It is
thought that the dimples provide locations for the oil to
collect and be retained during gear operation whereby
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an amount of lubrication combines with gear smoothness
to add to the working life of the gear. It has been found
that fine finishing to a desired range of 5-25 Ra after the
double peening discussed above adds significantly long-
er life to gears. After fine finishing the gear is removed
from the bowl, washed and rinsed. The gear is treated
with rust inhibitor in a final step whereby a gear with en-
hanced wear properties is provided.
[0038] In an embodiment not according to the invention
the gears are fine finished in a bowl without the addition
of liquid medium (i.e., with dry fine finishing medium).
The gears are in effect fine finished while dry and in the
presence of wear material that smoothes the gear sur-
face, but wherein the wear material is not in liquid form.
Coupling vibrations to the container to vibrate the fine
finishing medium with the gear reduces the size of the
indentations on the surfaces of the gear leaving com-
pressive stress and oil retention advantages remaining
on the gear surface. The surface resulting after finishing
has smoothness as discussed above with indentations
resulting from peening and reduced by but remaining af-
ter finishing.
[0039] The media peening steps result in a gear with
a residual compressive stress in the gear root radius of
between at least 551,58 MPa (80 KSI) and in the gear
surface of at least 551,58 MPa (80 KSI). At depths 12,7,
25,4 and 50,8 mm (0.0005, 0.001 and 0.002 inches) the
residual compressive stresses typically will be at least
689,48 MPa (100 KSI). Using the above discussed proc-
ess parameters, gears have been produced with a resid-
ual compressive stress in the gear root radius of at least
689,48 MPa (100 KSI) with typical values of at least
896,32 MPa (130 KSI) at a depth of 0 cm (0.000 inch)
(surface), 1,21 kPa at 12,7 mm (175 KSI at 0.0005 inch),
1,379 kPA at 25,4 mm 200 KSI at 0.001 inch and 1,55
kPa at 0,51 mm (225 KSI at 0.020 inch).
[0040] For gears treated by the above-discussed pre-
ferred two step media blasting method followed by fine
finishing tests confirm that gears so treated exhibit su-
perior performance relative to gears not treated with this
three step process. It has been found that gears treated
with this preferred process exhibit superior fatigue
strength having performed adequately with little evidence
of wear for hundreds of hours in tests. In contrast, gears
treated by conventional methods can be expected to fail
in as little as 20 hours in dynamometer testing.
[0041] While the method of media blast treatment for
gears is disclosed herein with respect to a hold down
apparatus, it is contemplated that other conventional part
holders and blasting apparatus may also be used with
the steps described herein. The above discussed proc-
ess recognizes that most often gears need steel peening
at the gear root to prevent fatigue bending in the root
radius.

Claims

1. A method of processing a metallic gear 20, 201 com-
prising
providing a gear 20, 201,
directing a first peening media at the metallic gear
20, 201 thereby exposing a plurality of surfaces on
the metallic gear 20, 201 to the first peening media
whereby the strength and wear properties of the
teeth roots of the gear are enhanced,
washing the gear 20, 201, and
rinsing the gear 20, 201 with rust inhibitor
characterized by, prior to washing and rinsing:

directing a second peening media at the metallic
gear 20, 201 thereby exposing a plurality of sur-
faces on the metallic gear 20, 201 to the second
peening media whereby the surface compres-
sive stress of the surface of the gear 20, 201 is
enhanced,
providing a vibratory fine finishing container
(200),
placing a fine finishing medium (212) comprising
ceramic media in a slightly acidic solution in the
vibratory fine finishing container,
placing the gear 20, 201 with the fine finishing
medium in the vibratory fine finishing container
(200),
coupling vibrations to the vibratory fine finishing
container to vibrate the fine finishing medium
(212) with the gear 20, 201, and
removing the gear 20, 201 from the vibratory
fine finishing container (200) upon achieving a
fine finish of the gear 20, 201 from 5-25 Ra.

2. A method according to claim 1 wherein the container
is a polyurethane lined steel bowl (200).

3. A method of claim 1 wherein the first peening media
comprise cut wire.

4. The method of claim 1 wherein the second peening
media comprise one of glass beads, ceramic beads
and fine steel beads.

5. The method of claim 4 wherein the peening media
have a diameter of less than 250 mm.

6. A method according to claim 1 wherein the first peen-
ing media comprise ceramic media which is directed
at the metallic gear 20, 201 at a pressure of between
172.37 kPa (25 psi) and 620.53 kPa (90 psi) and
wherein the ceramic media has a diameter of be-
tween 0.210 mm and 0.150 mm when added as virgin
media.

7. The method according to any one of the previous
claims, wherein the second peening media have a
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size of 150 to 200 mm.

Patentansprüche

1. Verfahren zum Bearbeiten eines metallischen Zahn-
rads (20, 201), das umfasst:

Bereitstellen eines Zahnrads (20, 201);
Lenken eines ersten Strahlguts auf das metalli-
sche Zahnrad (20, 201), wodurch eine Mehrzahl
von Oberflächen auf dem metallischen Zahnrad
(20, 201) dem ersten Strahlgut ausgesetzt wird,
wodurch die Festigkeits- und Abriebeigenschaf-
ten der Zahnfüße des Zahnrades verbessert
werden,
Waschen des Zahnrades (20, 201), und
Spülen des Zahnrades (20, 201) mit einem Rost-
hemmer,
gekennzeichnet durch vor dem Waschen und
dem Spülen:

Lenken eines zweiten Strahlguts auf das
metallische Zahnrad (20, 201), wodurch ei-
ne Mehrzahl von Oberflächen auf dem me-
tallischen Zahnrad (20, 201) dem zweiten
Strahlgut ausgesetzt wird, wodurch die
Oberflächendruckspannung der Oberflä-
che des Zahnrads (20, 201) verbessert
wird,
Bereitstellen eines Vibrationsfeinschleifbe-
hälters (200),
Platzieren eines Feinschleifmediums (212),
das ein Keramikmedium in einer geringfü-
gig sauren Lösung umfasst, im Vibrations-
feinschleifbehälter,
Platzieren des Zahnrads (20, 201) mit dem
Feinschleifmedium im Vibrationsfein-
schleifbehälter (200),
Verbinden von Vibrationen mit dem Vibra-
tionsfeinschleifbehälter, um das Fein-
schleifmedium (212) mit dem Zahnrad (20,
201) zu vibrieren, und
Entfernen des Zahnrads (20, 201) aus dem
Vibrationsfeinschleifbehälter (200), nach-
dem ein Feinschliff des Zahnrads (20, 201)
von 5 bis 25 Ra erzielt wurde.

2. Verfahren nach Anspruch 1, wobei der Behälter ein
mit Polyurethan verkleideter Stahlkessel (200) ist.

3. Verfahren nach Anspruch 1, wobei das erste Strahl-
gut Drahtkorn umfasst.

4. Verfahren nach Anspruch 1, wobei das zweite
Strahlgut eines von Glaskugeln, Keramikkugeln und
Feinstahlkugeln umfasst.

5. Verfahren nach Anspruch 4, wobei das Strahlgut ei-
nen Durchmesser von weniger als 250 mm aufweist.

6. Verfahren nach Anspruch 1, wobei das erste Strahl-
gut ein Keramikmedium umfasst, das mit einem
Druck zwischen 172,37 kPa (25 psi) und 620,53 kPa
(90 psi) auf das metallische Zahnrad (20, 201) ge-
lenkt wird, und wobei das Keramikmedium einen
Durchmesser zwischen 0,210 mm und 0,150 mm
aufweist, wenn es als unbearbeitetes Medium hin-
zugefügt wird.

7. Verfahren nach einem der vorstehenden Ansprüche,
wobei das zweite Strahlgut eine Größe von 150 bis
200 mm aufweist.

Revendications

1. Procédé de traitement d’un pignon métallique (20,
201) comprenant
la fourniture d’un pignon (20, 201),
la projection d’un premier matériau de grenaillage
sur le pignon métallique (20, 201), exposant ainsi
une pluralité de surfaces sur le pignon métallique
(20, 201) au premier matériau de grenaillage moyen-
nant quoi la résistance et les propriétés d’usure de
la base des dents du pignon sont améliorées,
le lavage du pignon (20, 201), et
le rinçage du pignon (20, 201) à l’aide d’un anti-rouille
caractérisé par, avant le lavage et le rinçage :

la projection d’un deuxième matériau de gre-
naillage sur le pignon métallique (20, 201) ex-
posant ainsi une pluralité de surfaces sur le pi-
gnon métallique (20, 201) au deuxième maté-
riau de grenaillage moyennant quoi la tension
compressive superficielle de la surface du pi-
gnon (20, 201) est accrue,
la fourniture d’un récipient de vibrofinition (200),
la mise en place d’un matériau de finition (212)
comprenant un matériau céramique dans une
solution légèrement acide dans le récipient de
vibrofinition,
la mise en place du pignon (20, 201) avec le
matériau de finition dans le récipient de vibrofi-
nition (200),
le couplage de vibrations avec le récipient de
vibrofinition pour faire vibrer le matériau de fini-
tion (212) avec le pignon (20, 201), et
le retrait du pignon (20, 201) du récipient de vi-
brofinition (200) après obtention d’un fini de qua-
lité du pignon (20, 201) de 5 à 25 Ra.

2. Procédé selon la revendication 1 dans lequel le ré-
cipient est une cuve en acier revêtue de polyurétha-
ne (200).
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3. Procédé selon la revendication 1 dans lequel le pre-
mier matériau de grenaillage comprend des seg-
ments de fil.

4. Procédé selon la revendication 1 dans lequel le
deuxième matériau de grenaillage comprend l’une
des billes en verre, des billes en céramique et des
billes en acier de qualité.

5. Procédé selon la revendication 4 dans lequel le ma-
tériau de grenaillage a un diamètre inférieur à 250
mm.

6. Procédé selon la revendication 1 dans lequel le pre-
mier matériau de grenaillage comprend un matériau
céramique qui est projeté sur le pignon métallique
(20, 201) à une pression située entre 172,37 kPa (25
psi) et 620,53 kPa (90 psi) et dans lequel le matériau
céramique a un diamètre situé entre 0,210 mm et
0,150 mm lorsqu’il est ajouté sous forme de matériau
vierge.

7. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le deuxième matériau de
grenaillage a une taille de 150 à 200 pm.
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