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OSSZEFOGLALAS

A tanulmany a ferde fogt hengeres kiilsé foga-
zata fogaskerékparok kapcsolomezojének ten-
gelyiranya (axialis) méretének meghatarozasa-
val foglalkozik, altalanositva a kapcsolomezo
alakjatol fiiggetlenil. A nem szimmetrikus fo-
gazatok jellemzéje, hogy a szerszam alapprofil-
szogeik nem azonosak. A fogaskarékparok ter-
vezésénél gyakori megoldasi lehetdség, hogy a
fogszélességek nem azonosak és nem egyenlo-
ek a homlokfeliiletek kozotti tavolsagok, tehat
nem szimmetrikus az elrendezés. A szerelés
kovetkeztében is lehet elhelyezkedési eltérés, de
ez altalaban nem szamottevd, de az alkalmazott
modszer alkalmas e jelenség kezelésére is.

1. INTERPRETING THE TOP LAND ME-
RIDIAN OF MESHING GEARS

The meshing gears determine the contact zone,
its shape and the meshing characteristics with
the meridian of the top land surface and their
tooth widths [1, 2, 6, 7]. The top land meridians
can map a regular square-shaped or different
contact zone. Typical top land meridians are
illustrated in Figure 1.
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Figure 1. Possible cases of top land meridians

The Figure 1. a) shows a straight line
parallel to the axis of rotation, which produces
the well-known cylindrical gear body by rotat-
ing it around the axis. The Figure 1. b) shows
that the meridian is created from straight lines
forming an angle with the axis and rotates it.
The Figure 1. c¢) applies an arbitrary higher-
order curve and rotates it around the axis to
create the top land surface. The top land surface
of the meshing gears can be produced with dif-
ferent meridians. It always depends on which
parameter of the contact zone needs to be opti-
mized. The top land meridians determine the
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shape of the contact zone [5]. The independent,
straight meridian parallel to the axis forms a
regular rectangular contact zone, the ones that
differ from this form a generalized contact
zone.

2. POSSIBLE RELATIVE POSITIONS OF
THE GEARS

In addition to the top land meridians, the con-
tact zone is also determined by the width of the
gears and the position of the widths relative to
each other [3]. In addition to the strength condi-
tions, the width of the gears is also influenced
by the manufacturing accuracy and the place of
installation. Depending on the place of installa-
tion, whether the gear wheel is located as a
console or between bearing supports can be
characteristic. The width of the gears is often
not the same either. Figure 2 shows an example
of installation cases that also affect the width of
the contact zone.
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Figure 2.a) Drive gear is wider.
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Figure 2. b) Drive gear is narrower.
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Figure 2. ¢) The gears are in any arrangement.
Figure 2. Arrangement cases of gears

3. GENERALIZED DEFINITION OF THE
WIDTH OF THE CONTACT ZONE
An important part of the examination of the
contact zone is the placement of the gear teeth
geometry in the common contact zone [4]. On
the one hand, this means determining the com-
mon width of contact zone depending on the
arrangement. On the other hand, the derivative
meridians must also be transformed into the
contact zone, thus defining the lower and upper
wrapping curves of the zone (zone lower border
and zone upper border). Now we are only con-
cerned with determining the common tooth
width. For this, we introduce the coordinate
system connected to gears (Figure 3).

Place a coordinate system O,(y,,z)

(i=1,2) for each gear at the intersection of the
bisector of the width of the gears (b /2) and a
component belonging to an arbitrary radius
(r,;) - The widths of gears b, and the position-
ing parameter (placement size) Ab can be

found in the design drawing documentation.
The three data determine the position of the
gears in relation to each other, the opposite side
deviation size Ab,, thus enabling a generalized
test. The value of Ab, must be specified accord-
ing to Figure 2, with the correct sign. The third
coordinate system O(y, z) should be located in
half of the common tooth width (b/2) and on
the component containing the pitch point (C).
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Figure 2 also shows that

b, >D,,
b <b,

base cases and b, =b, special situations may

be the subject of the investigation.

Examining Figure 3, three additional
basic cases can be distinguished, regardless of
how the tooth widths are related to each other:

Ab, <0 1)
0<Ab, <|b —b,| @)
Ab, >|b, —b,| ©)

Examining the individual arrangement
phases only for the basic case b, >b,, the fol-
lowing relationships can be written. The param-
eters Ay, and Ay, represent the offset of the

coordinate systems.
In the range Ab, <0:

Ab, =b —Ab, —b, (4)

b=b, +Ab, (5)
Ay, =0,5- (b, —b) (6)
Ay, =0,5-(b—b,) (7
AYy, =[Ay,[+[Ay,| ®

In the range 0 < Ab, <|b, —b,|:

Ab, =b, +Ab, —b, )
b =b, — (Ab, - Ab)) (10)
Ay, =0,5-(b, —b) (11)
Ay, =0,5-(b—b,) (12)
AY;, =|Ay, |+ | Ay, | (13)

In the range Ab, >|b, —b,|:

Ab, =b, +Ab, ~b, (14)

b=b, - Ab (15)
Ay, =0,5-(b, ~b) (16)
Ay, =0,5-(b-b,) (17)
Ay, =|Ay, [+ Ay, | (18)
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Figure 3. Interpretation of common tooth width

Table 1 illustrates the change of the
common width of the contact zone in relation to
the width of the gears.

Table 1. Change of the common tooth width
bl > b2 bl < b2
Ab, <0 b<b, | b<b
O<Ab1£|bl—b2| b=bh, b=Db
Abl>|bl_bz| b<b2 b<b1

The character of the change of the com-
mon tooth width and the coordinate shifts is
clearly shown by the gear pair, where the tooth

widths (b,,b,) and the positioning parameter

(Ab,) can be changed (Table 2). The quantities
in the table are in mm.

4. CONCLUSION, RESULTS

The article presented the determination of the
axial size (common tooth width) of the contact
zone depending on the installation arrangement
of cylindrical external gears with helical teeth.
Knowledge of the width of the contact zone is
necessary to examine changes in the zone. The
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additional boundary elements of the contact
zone (lower and upper wrapping curves) are
determined by the top land meridians. The co-
ordinate systems connected to the gears are not
the same as the coordinate system of the contact
zone, so it was necessary to determine the ex-

tent of the displacements so that the necessary
analyses could be performed automatically with
the knowledge of the construction drawings.
The presented figures and revealed connections
significantly help this work.

Table 2. Example for change of common tooth width

Ab, <0

0<Ab <|o —b,| Ab, > |b, —b,|

b, 100 | 100 | 100 | 100 | 100

100 100 | 100 100 100

b, 80 80 80 | 100 | 100

80 80 80 80 80

Ab, 5 | 2 o |-=2]o0

10 15 20 30 30

Ab, 25 | 22 | 20| 2 | 0

-10 -5 0 10 10

b 75 78 80 | 98 | 100

80 80 80 70 70

Ay, | 125 | 11 [ 10| 1 | 0

10 10 10 15 15

Ay, | 25| -1 | o] -1]0

0 0 0 -5 -5

Ay,, 15 | 12 |10 | 2

10 10 10 20 20
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