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Abstract

tains a preliminary descrip-
tion of studies carried out by

the authors with a view
toward developing asymmet-

rical gear teeth. Then a com- :

parison between numerous
symmetrical and asymmetri-
cal tooth stress fields under

modules governing variations
of stress fields, depending on i

the pressure angle of the non-
active side. Finally a proce-
dure allowing for calculations
of percentage reductions of
asymmetrical tooth modules

symmetrical teeth, maximum
ideal stress being equal, is
proposed. Then the conse-
quent reductions in size and

weight of asymmetrical teeth
are assessed.
Introduction
In a paper read at the 24th
Annual Italian Association for

formula for a new type of
tooth was presented; this for-
mula is characterised by the

fact that the two sides of the
tooth have different forms.
The teeth proposed have
an asymmetrical form. The
two sides of each tooth are
characterized by profiles

i These teeth prove useful in
The present article con- | mechanisms where the forces
employed during rotation in
one direction are greater than :
i those engaged in rotation in
the opposite one.
' The difference of form is
i obtained by adopting differ- !
: ent reference pressure angles
(01, # 0y,) for the two sides
the same modular conditions :
follows. This leads to the for-
mulation of a rule for similar

of a tooth.

At a later stage (Ref. 2), in '
order to compare this new

form with the traditional one,

a structural analysis using
finite elements was carried
out; in this study, given the
¢ complexity of asymmetrical
profiles, it became necessary
i to devise a specific and totally
with respect to corresponding automatic finite element mesh
program. This permitted :
numerous structural checks
covering a broad spectrum of :
cases and a heterogeneous
selection of tooth contours.
' All other factors being
equal and comparing the
: results for teeth having differ-
ent 0y, values, it appears evi-
Stress Analysis (AIAS) Con-
vention (Ref. 1), a geometrical

dent that structural strength
increases with the increase of

the aforementioned angles.

This implies that in the
presence of equal maximum :
- ideal stresses at the root of
the teeth, it is possible to cre- :
. ate asymmetrically toothed
: wheels of smaller dimen- |
{ sions with a decrease in ;
weight and bulk, not only of
with different pressure angles. ' :

the gear wheels themselves,

~ ISO/R 701 (UNI 6773) for no

be used in the present paper:

reference module ‘
reference module in asymmetncal tnoth
weight of asymmetrical tooth ‘
‘weight of symmetrical tooth

reference pressure angle of the grip sn:le
during rotation in preferential and non-
preferential directions. ‘ '
maximum ideal stress in symmetrical tooth
maximum ideal stress in asymmetncai tooth

b tw

but also of their boxes and

housings.

In Ref. 2 variations ofi

stress fields regarding o,

were calculated. The maxi-

mum ideal stress, ©. cor-

imax’

responding to the mesh’s

uppermost element,

taken into account; then the

value for o, under the

imax
same load and using the
same module was compared.
The Law of Stress
Field Variation for

Similar Modules

tioned studies, the present
work aimed at carrying out !
automated structural analyses
of numerous asymmetrical
tooth profiles. Then a com- | Ac
parison between these and
corresponding symmetrical !
teeth, having similar mod-

ules, was carried out.

The outcome of this thor-
ough investigation confirmed |
the hypothesis that increases
in 0, led to a diminution in :

was i

i A, %=(C,

jears, shall‘ 7’

(o values;

i inversely,

i diminishing 0, led to in-

creases in G. values.

1max
The diminution of G.

imax’

with o, > o, is essentially

i due to an increase in the sec-

tion close to the internal root
contact area. On the basis of
this, it is interesting to seek a

i generally applicable mathe-
matical relationship between
i Ao, %

and Ao, where
—GC. )100/0
From the results obtamed

max

by carrying out numerous
Keeping in mind the con- |
clusions of the aforemen- :

comparisons, it emerged that
highly accurate variations of
Ao, .. % related to Aoy, are

obtained by applying the fol-
lowing formula:

a0 = WA — CA0? (1)

where  and ( are two coeffi-
cients obtained by interpolating

i the numerous results obtained

for external spur gears.

The relationship des-
cribed in Eq. 1 is general; it
permits us, without carrying
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