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(57) Abstract

A key washer for interlocking a pair of concentric parts is described.
The key washer is comprised of a flat, metal ring having an outer
circumferential edge and an inner circumferential edge. Two or more
formations are formed in the inner circumferential edge and adapted to be
received on a mating formation of an inner one or the concentric parts.
The outer circumferential edge has a plurality of straight flat sections for
mating engagement with a corresponding configured surface of an outer
one of the concentric parts. The metal ring prevents rotation between
the concentric parts. The washer is utilized in a preferred application for
interlocking an aircraft turbine engine high pressure rotor assembly and a
tie shaft nut.
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WO 99/63237 PCT/CA99/00473

FLAT KEY WASHER

BACKGROUND OF THE INVENTION

1. Technical Field
The present invention relates to a key washer for

interlocking a pair of concentric parts and particularly,
but not exclusively, for interlocking a coupling disk of
an aircraft turbine engine high pressure rotor assembly

and a tie shaft nut.

2, BACKGROUND ART

Key washers are known for interlocking various types
of concentric parts with a maximum of 3° adjustment
between two mating parts. 1In particular, we are
concerned with key washers for interlocking the high
pressure disk assembly to a nut maintaining axial load
with impeller through a tie shaft. In the prior art the
standard key washer is provided with extension legs
projecting from the outer and inner edges thereof. The
outer extension legs are located in channels or grooves
formed in the rotating disk. Because of their
configuration these grooves increase stress concentration
factor subjecting mating part (disk) to fatigue failure.
It can be appreciated that the high pressure rotor
assembly and the tie shaft are rotating at very high
speeds and interconnected together through this key

washer.

SUMMARY OF THE INVENTION

It is a feature of the present invention to provide
a key washer for interlocking a pair of concentric parts
and wherein the external legs of the key washer are
replaced by straight flat sections for mating engagement
with corresponding configured flat surface sections of an

outer one of the concentric parts.
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Another feature of the present invention is to
provide a key washer which substantially overcomes the
above disadvantages of the pfior art and which thereby
reduces stress concentration on the rotor disk,
particularly at high rotational speeds.

Another feature of the present invention is to
reduce the machining cost of the outer mating part and
reduce part deviation.

It is another feature of the present invention to
provide a key washer having flat, straight formation
means provided on both its outer and inner
circumferential edge for mating engagement with like
configured surface sections of an outer and inner
concentric part to interlock the concentric parts
together.

According to the above features, from a broad
aspect, the present invention provides a key washer for
interlocking a pair of concentric parts. The key washer
comprises a metal ring having an outer circumferential
edge and an inner circumferential edge. Two or more
formation means are provided in the inner circumferential
edge and adapted to mate with mating means of an inner
one of the concentric parts. The outer circumferential
edge has a plurality of straight flat sections for mating
engagement with a corresponding configured inner surface
section of an outer one of the concentric parts. The
metal ring prevents rotation between the concentric

parts.

BRIEF DESCRIPTION OF DRAWINGS

A preferred embodiment of the present invention will
now be described with reference to the accompanying
drawings in which:

FIG. 1 is a simplified section view showing the

construction of a standard key washer of the prior art
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for connecting an inner concentric part to an outer
concentric part; _

FIG. 2A is a section view similar to Figure 1 but
illustrating the improved key washer design of the
present invention;

FIG. 2B is a fragmented plan view illustrating a
further variant of the key washer of the present
invention wherein the inner ring has six flat sections
like the mating disk;

FIG. 2C is a side view of the key washer of Figure
2A;

FIG. 3 is a schematic illustration of an aircraft
turbine engine showing the connection of the high
pressure compressor to the high pressure disk assembly
through a tie shaft forming the high pressure rotor; and

FIG. 4 is an enlarged view showing the
interconnection of the tie shaft to the high pressure
rotor through the flat key washer of the present
invention which interconnects the coupling disk to the
tie shaft nut.

DESCRIPTION OF PREFERRED EMBODIMENTS

Referring now to the drawings, and more particularly
to Figure 1, there is shown at 10 a key washer
constructed in accordance with the prior art. The key
washer consists of a metal ring 11 having an outer
circumferential edge 12 and an inner circumferential
edge 13. Projecting legs, herein external projecting
legs 14, are formed integral with the ring and extend
from the outer circumferential edge 12. These legs are
located in grooves or channels 15 formed in the coupling
disk 16. The internal projecting legs 17 are disposed in
slots 18’ formed within the tie shaft nut 18.

The grooves 15 are of rectangular contour and it can
be seen that when these concentric parts are rotating at

very high speeds, the grooves, because of their size and
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configuration, will subject the disk to stress
concentration and this could cause failure of the disk.

With reference now to Figure 2, there is shown
generally at 20 the improved key washer of the present
invention. As hereinshown it is also constructed as a
flat metal ring 21 but instead of external projecting
legs formed on its outer circumferential edge, the edge
is itself formed with a plurality of straight flat
sections 22, herein twelve flat sections, disposed in a
side-by-side relationship all around the key washer. The
coupling disk 16 has an inner surface 23 which is
provided with six mating flat surface sections 24 for
receiving thereagainst six of the straight flat sections
22 of the key washer 20. Accordingly, the stress
concentration factor is greatly reduced on the mating
parts due to the smooth geometry. Another advantage of
such improved key washer is that it results in a cost
saving in the manufacture of the coupling disk.

Like the key washer of the prior art, the inner
circumferential edge 25 is also provided with internal
projecting legs 26 which locate within the slots 18 of
the tie shaft nut 27.

Figure 2B shows a modification of the key
washer 20 wherein the inner circumferential edge 25 may
also be formed with straight flat sections 28 offset from
the flat sections 22 formed on the outer peripheral edge
of the ring. The tie shaft nut 27 would then have to be
machined to provide flat mating surface sections to co-
act therewith.

Figure 2C is a side view of the ring to illustrate
the flatness thereof as well as the disposition of the
straight flat sections 22.

Figure 3 is a simplified section view showing a high
pressure rotor assembly 30 of an aircraft turbine engine.

The high pressure disk assembly 31 is connected to the



10

15

WO 99/63237 PCT/CA99/00473

tie shaft 32 through the nut 18, as better seen from
Figure 4, to couple the high pressure compressor

assembly 33 to the disk assembly 31. As shown in Figure
4, the key washer 20 is secured to the tie shaft nut 18
through its projecting legs 26 extending with the slots
18’ of the nut 18. The nut 18 is coupled to the tie
shaft 32 through a threaded connection 34. The flat
sections 22 are in mating engagement with corresponding
flat surface sections 24 formed in the disk. A retention
clip 36 maintains the key washer captive.

Those skilled in the art will appreciate that the
conception, upon which this disclosure is based, may
readily be utilized as a basis for the designing of other
structures, for carrying out the several purposes of the
present invention. It is important, therefore that the
claims be regarded as including such eguivalent
constructions insofar as they do not depart from the

spirit and scope of the present invention.
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CLAIMS,

1. A key washer for interloéking a pair of concentric
parts comprising a metal ring having an outer
circumferential edge and an inner circumferential edge,
two or more formation means in said inner circumferential
edge and adapted to mate with mating means of an inner
one of said concentric parts, said outer circumferential
edge having a plurality of straight flat sections for
mating engagement with a corresponding configured inner
surface section of an outer one of said concentric parts,
said metal ring preventing relative rotation between said

concentric parts.

2. A key washer as claimed in claim 1 wherein said
metal ring is a flat metal ring, said outer and inner

circumferential edges being narrow edges.

3. A key washer as claimed in claim 2 wherein said flat
sections are disposed in side-by-side relationship about

said entire outer circumferential edge.

4. A key washer as claimed in claim 3 wherein said
formation means are spaced-apart tabs formed integral
with said flat metal ring and projecting from said inner

circumferential edge.

5. A key washer as claimed in claim 4 wherein said tabs
are of rectangular configuration defining short end edges

and a long straight outer end edge.

6. A key washer as claimed in claim 3 wherein said
formation means are spaced straight flat sections
disposed side-by-side along said inner circumferential
edge.
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7. A key washer as claimed in claim 1 wherein said
outer concentric part is a coppling disk of an aircraft
turbine engine high pressure rotor assembly and said
inner concentric part is a tie shaft nut secured to a tie

shaft connected to a high pressure compressor.
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