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ABSTRACT

An exemplary cone brake device includes a brake drum and a thermal sprayed coating
deposited and bonded to the outer surface. The thermal sprayed coating is configured to engage a
friction lining when one of the brake drum and the friction element is moved toward the other of

the brake drum and the friction element, so as to decrease the speed of an aerospace propeller.



CONE BRAKE FRICTION SURFACE COATING

[0001]

FIELD OF TECHNOLOGY

[0002] The present disclosure relates to gearboxes for aircraft propeller systems and more
particularly, but not exclusively, to a gear box having a cone brake device that has a thermal sprayed

coating, which has greater hardness so as to increase the service life of the brake device.
BACKGROUND

[0003]  Turboprop manufacturers produce cone brake devices that are configured to slow down
the rotation of a propeller during and after engine shutdown. In particular, the typical cone brake
device can have an outer surface that is urged into direct contact with an element connected to the
propeller. Over the service life of the turboprop, the outer surface can become worn, thus adversely
affecting the coefficient of friction at the interface between the outer surface and the component.

For this reason, the propeller may freely “windmill” during and after engine shutdown.

[0004] It would therefore be helpful to provide a cone brake device that is configured to slow
down rotation of a propeller over a longer service life of the turboprop, thus reducing maintenance

of the turboprop and improving overall performance of the same.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005]  While the claims are not limited to a specific illustration, an appreciation of the various
aspects is best gained through a discussion of various examples thereof. Referring now to the
drawings, exemplary illustrations are shown in detail. Although the drawings represent the
illustrations, the drawings are not necessarily to scale and certain features may be exaggerated to
better illustrate and explain an innovative aspect of an example. Further, the exemplary illustrations
described herein are not intended to be exhaustive or otherwise limiting or restricted to the precise
form and configuration shown in the drawings and disclosed in the following detailed description.

Exemplary illustrations are described in detail by referring to the drawings as follows:

[0006] FIG. 1 schematically illustrates some aspects of one non-limiting example of an aircraft
propeller system including a gear box that has a cone brake device, in accordance with one non-

limiting exemplary embodiment of the present disclosure;

[0007] FIG. 2 is a cross-sectional view of one portion of the cone brake device of FIG. 1, having

a conical drum and a thermal sprayed coating; and
[0008] FIG. 3 is an enlarged view of the conical drum of FIG. 2.
DETAILED DESCRIPTION

[0009]  An exemplary cone brake device (“brake device™) is described herein and shown in the
attached drawings. The exemplary brake device is a component of a gear box that is configured to
operate a propeller for an acrospace propeller system. The exemplary aerospace propeller system
can be a single shaft, modular design military turboprop with a 14 stage axial flow compressor
driven by a four stage turbine. However, the cone brake device can instead be a component of other
suitable gear boxes for various propulsion or drive mechanisms corresponding with any vehicle. In
this example, the cone brake device includes a brake drum and a thermal sprayed coating deposited
and bonded to the outer surface of the brake drum. The thermal sprayed coating is configured to
engage a friction lining when one of the brake drum and the friction lining is moved toward the

other of the brake drum and the friction element, so as to decrease the speed of an aerospace
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propeller. One exemplary benefit of the thermal sprayed coating is that it maintains its surface

roughness and increases the service life of the brake device, thus increasing its overall performance.

[0010] Referring to Figure 1, there is illustrated one non-limiting example of an aircraft
propeller system 100 having an aerospace propeller 102 and a gear box 104, which includes a gear
set 106 that is connected to the propeller 102 and configured to rotate the same. The gear box 104
further includes a cone brake device 108, which in this example, is configured to decrease the speed

of the propeller 102.

[0011]  Figure 2 illustrates a cross sectional view of a portion of the cone brake device 108
(“brake device™), having a brake drum 110, and Figure 3 is a cross-sectional view of a portion of
the brake drum 110, illustrating that the brake device 108 has a thermal spray coating 112. The
thermal spray coating 112 can have a thickness in the range between 20 micrometers to several
millimeters. Thus, the coating 112 is schematically represented by a line in Figure 3, which is not

drawn to scale. Of course, the coating can instead have any thickness above or below this range.

[0012]  More specifically, as shown in Figure 2, the exemplary brake device 108 includes an
outer member 114, which has an annular inner surface 116. The brake device 108 also includes a
friction element 118, pad or lining, which is attached to the annular inner surface 116. The friction
element 118 can be riveted to the outer member 114. However, the friction element 118 can be
attached to the outer member 114 by other suitable fasteners and attachment methods.
Furthermore, the brake drum 110 also has an outer surface 120, and in particular, the brake drum
110 can be a ring 122 having a first end 124 and a second end 126, and the ring can have an outside
diameter that tapers from the first end 124 to the second end 126, such that the outer surface 120 of
the brake drum 110 is a frustoconical surface 128. The thermal sprayed coating 112 is attached to
the outer surface 120 of the brake drum 110, and the thermal sprayed coating 112 is configured to
engage the friction element 118 when the friction element 118 is moved toward the brake drum 110
so as to contact the same, thus decreasing a speed of the propeller 102. Of course, another example
of the brake device can be configured to move the brake drum toward the friction element so as to
decrease propeller speed. One example of the coating 112 is a High Velocity Oxygen Fuel (HVOF)
coating made of Tungsten Carbide — 17% Cobalt hard material. The HVOF coating is applied by a
3
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thermal spray coating process in which molten or semi-molten materials are sprayed onto the outer
surface 120 by means of the high temperature, high velocity gas stream. In particular, this process
produces a dense spray coating that can be ground to a very high surface finish. The HVOF coating
112 has an increased density and hardness, thus increasing resistance to erosion, wear, and
corrosion, and maintaining the roughness of the coating 112 over a longer service life of the brake

device 108. In other examples, other processes can be utilized for applying the coating to the outer

surface.

[0013]  The friction element 118 can be made of sintered bronze material. Sintering is the
process of compacting and forming a solid mass of material by heat and/or pressure without
melting it to the point of liquefaction. Sintering happens when the atoms in the materials diffuse
across the boundaries of the particles, fusing the particles together and creating one solid piece. One
exemplary advantage of the sintering process is that it can utilize heat below the melting point of
the material, thus reducing manufacturing costs corresponding with materials having considerably
high melting points, such as tungsten. The sintered material has multiple distinctive structural
characteristics. As one example, the sintered material can preserve its purity at least because of the
fewer steps in the fabrication process. Furthermore, in the sintering process, there is an absence of

binding contact between segregated powder particles or “inclusions,” as can often occur in melting

processes.

[0014]  All terms used in the claims are intended to be given their broadest reasonable
constructions and their ordinary meanings as understood by those knowledgeable in the
technologies described herein unless an explicit indication to the contrary is made herein. In
particular, use of the singular articles such as “a,” “the,” “said,” etc. should be read to recite one or

more of the indicated elements unless a claim recites an explicit limitation to the contrary.



CLAIMS
What is claimed is:
1. A cone brake device, comprising:
an outer member having an annular inner surface;
a friction element attached to the annular inner surface of the outer member;

a brake drum having an outer surface and configured to move toward the friction element;

and

a thermal sprayed high velocity oxygen fuel coating including molten or semi-molten
material attached to the outer surface of the brake drum and having a thickness greater than 1.5
mm, and the thermal sprayed coating is configured to engage the friction element when one of the
brake drum and the friction element is moved toward the other of the brake drum and the friction

element.

2. The cone brake device of claim 1, wherein the thermal sprayed coating is a tungsten

carbide — 17% cobalt hard material.

3. The cone brake device of claim 1, wherein the friction element is a sintered bronze material.
4. The cone brake device of claim 1, wherein the outer surface is a frustoconical surface.
5. The cone brake device of claim 1, wherein the brake drum is a ring having a first end and

a second end, and the ring has an outside diameter that tapers from the first end to the second end.

6. The cone brake device of claim 1, wherein one of the outer member and the brake drum is

connected to an aerospace propeller.
7. A gear box, comprising:

a gear set; and
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a cone brake device including an outer member, a friction element, a brake drum and a
thermal sprayed high velocity oxygen fuel coating including molten or semi-molten material and

having a thickness greater than 1.5 mm;
wherein the outer member has an annular inner surface;
wherein the friction element is attached to the annular inner surface of the outer member;

wherein the brake drum has an outer surface and is configured to move toward the friction

element; and

wherein the thermal sprayed high velocity oxygen fuel coating is attached to the outer
surface of the brake drum, and the thermal sprayed coating is configured to engage the friction
element when one of the brake drum and the friction element is moved toward the other of the

brake drum and the friction element.

8. The gear box of claim 7, wherein the thermal sprayed coating is a tungsten carbide — 17%
cobalt hard material.

9. The gear box of claim 7, wherein the friction element is a sintered bronze material.

10.  The gear box of claim 7, wherein the outer surface is a frustoconical surface.

11. The gear box of claim 7, wherein the brake drum is a ring having a first end and a second

end, and the ring has an outside diameter that tapers from the first end to the second end.

12.  The gear box of claim 7, wherein one of the outer member and the brake drum is connected

to an aerospace propeller.
13.  An aircraft propeller system, comprising:
an aerospace propeller; and
a gear box including a gear set and a cone brake device;

wherein the gear set is configured to rotate the aerospace propeller;
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wherein the cone brake device includes an outer member, a friction element, a brake drum
and a thermal sprayed high velocity oxygen fuel coating including molten or semi-molten material

and having a thickness greater than 1.5 mm;
wherein the outer member has an annular inner surface;
wherein the friction element is attached to the annular inner surface of the outer member;

wherein the brake drum has an outer surface and is configured to move toward the friction

element; and

wherein the thermal sprayed high velocity oxygen fuel coating is attached to the outer
surface of the brake drum, and the thermal sprayed coating is configured to engage the friction
element when one of the brake drum and the friction element is moved toward the other of the

brake drum and the friction element, so as to decrease a speed of the aerospace propeller.

14. The aircraft propeller system of claim 13, wherein the thermal sprayed coating is a tungsten

carbide — 17% cobalt hard material.

15.  The aircraft propeller system of claim 13, wherein the friction element is a sintered bronze

material.

16.  The aircraft propeller system of claim 13, wherein the outer surface is a frustoconical

surface.

17.  The aircraft propeller system of claim 13, wherein the brake drum is a ring having a first
end and a second end, and the ring has an outside diameter that tapers from the first end to the

second end.
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FIG. 2 FIG. 3
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