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Summary. The way of reception of longitudinal updating [®& described. The settlement de-
pendencies for definition of a corner of axes swsion are given, which provide achievement of
longitudinal updating tools.
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INTRODUCTION

Tooth gearing is one of the most widespread unithé design of modern mecha-
nisms and machines. Manufacture and release oftwegje/is adjusted in all branches of
mechanical engineering. More than 70% of all let cagwheels make wheels of the
raised accuracy whose gear wreath undergoes ifigigirocessing. Now requirements
of increase of productivity, accuracy and qualifypoocessing, necessity of decrease of
labour input have provided a wide circulation afighing processing of gear wreaths
with methods free rolling at crossed axes — shesimd) honing. Operational parameters
of cogwheels substantially depend on technologi@gls of their final processing.

Overwhelming majority of the cogwheels made in &lotractor industry, aircraft
construction and machine-tool construction proeg#s the help of such operations. The
best productivity of furnish is provided with wagksheving with submission of the tool
under a corner to an axis of preparation [Kalashniknd Kalashnikov 1985]. Now five
methods have been developed in mechanical engigeesheving cogwheels-
longitudinal, diagonal, tangential, ,a short coliraed cutting. The method of tangential
sheving is characterized by presence of a tarafehe submission directed perpendicu-
larly of an axis of a processable wheel (Fig. 1).

At such method of furnish the centre of crossing/@soalong a surface of a tooth
sheving , cutting that deterioration of cutting eslgccurs in regular intervals, stability
of the tool raises. Feature sheving is a methgd short course” in which submission of
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3 preparations is directed perpendicularly to as akeving 2 (Fig. 2). One of the posi-
tive sides of this method is an opportunity ofingssheving with a smaller width of a
gear wreath at processing wheels with a greatdthwaf a gear wreath in comparison
with a tangential method [Suhorukov 1983].

STATEMENT OF PROBLEM

The significant efforts arising at processing caelsestic deformations of elements
of technological system, the size of deformatioh®lements of technological system
decreases with an increase of number of passeapptoachement sheving and a pro-
cessable wheel as a result of radial submissiostdia of contact is formed, except for
that during processing the form and the sizestobth of a processable wheel constantly
vary, which results in constant change of condgiar contact of working surfaces
sheving and preparations [A.L. Measurement's ...186Bprukov 1983].

It results in change of position of the centre afssing during processing and as
consequence in occurrence of an error of a dineaifoa tooth. Besides at definition of
parameters of adjustment and calculation of width wreath of the tool it is necessary
to take into account, alongside with geometricabpeeters tooth gearing, the gearings
of their change arising in the resulting cuttindsh® tool. During incision sheving in
processable preparation, the size cuttings alloe@acmaximal, which results in an
increase of a stain of contact during processingthermore, due to an increase of a
stain of contact, effort of cutting reaches the mmat values, and the further introduc-
tion cutting tooth sheving in processable prepamatioes not occur. At this stage of
sheving, the cylinder is rolled on rollings to thinder of processable preparation. The
corner of crossing of axes sheving and preparatiohés not equal to the beginning of a
working course to a settlement corner of crossing(the skew of axes sheving takes
place and preparations), and at forming rollings, ¢ylinder sheving makes cornav
(irreplaceable axes), that is the combined skewaxeb of preparation and the tool takes
place [Lycshin 1967].

Settlement dependences for definition of a corneplaceable axes, sheving and
preparation look like a skew of axes:

tgAV =sin Na(2(rycos’ Z+1) - cos’ T
(r,cos’  +1,)(1+1tg2Z)(r, cos’ I +r, — Aacos’ ) y
sin%’ =tgz (r, coL s + r- Aacozszz
(r, cos2 T+1)L+tg<y) o

where:

" _ radius rollings circles of preparation, mm;

fo _ radius rollings circles sheving , mm;

Aa — change of position of the centre of crossingxafs of preparation, and the
tool, mm.
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During processing tangential sheving coréeY reaches the greatest value at inci-
sion and at output sheving and comes nearer tovadue at the maximal deformations
of technological system.

RESULTS OF RESEARCH

The length of a stain of contact in this case el@ses, which results in incision cut-
ting toots sheving on the big depth in the begigramd the end of an operation cycle.
The length of a stain of contact is the functionaufth gearing parameters, and for a case
of processing by a tangential method sheving thgtleof a line of contact will make
not less than half of width of a tooth of prepaat[Uminski 2003, Uminski and Kra-
sowski 2005]. The error of a direction of a toathhis case is defined on dependence:

Aa(2(r, coL s + r) - cod 2)

F, =btga,sinZ
g (r, coL s + r)@d+tg 2Z)(r0 coL s + L —Aa cod %)

3

where:

Fs_ an error of a direction of a tooth, mm;

@ _ a normal corner of gearing, a hailstones;

b_ width of a gear wreath of preparation, mm;

Av — size of a corner not parallel of axes, a haiiss.

_tg(Z’ -%)/2gz +2htalnsing Aa(2(r,co§ T +1)—cos =
Fa12 "igintos - Htgins g )1, c02 +1. ~ Aa'co

2 tgin(tgB, —tgs,) (r,cos Z+r)[A+tg°Z)(r,cos Z+r, —Aacos %) 4)

where:

AL2_ an error of a direction of a line of a tooth, mm;
AY_ size of a corner of a skew of axes sheving aaggrations, a hailstones;
Z _ size cuttings an allowance, mm;

A a corner of an inclination of a line of a toofragrocessable wheel, a hail-
stones;

'80— a corner of an inclination of a line of a toofttlee tool, a hailstones;
9_ length of a line of gearing, mm.
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Fig. 1. The circuit tangentialsheving Fig. 2. Teuit sheving
a method of ,,a short course”

Economic efficiency of the process of efficientwhg is defined at the cost of the
used tool. For tangential and methods shevingafoi$te tool is a little bit higher than "
a short course » and than at any other shevingaustlit is caused by a greater width of
a gear wreath such as sheving, complexity of tthesign and sharpening.

At a choice and designing of sheving for processiit submission of preparation
under a corner to an axis sheving it is necessatgke into account, that the centre of
crossing of axes moves from one end face to anothehis case there is a change of
size of an intaking part. The size of width shevimthe major element of his design, and
essentially influences productivity and qualityppbcessing [Suhorukov and Evstegneev
1983]. The sharpest change of an intaking partrscautangential and ,a short course”
sheving methods. For maintenance of sufficient acinbetween teeth, a processable
wheel and sheving, and also for reception of lamiital updating wheel teeth, the
sheving teeth should have concavity in a longitatdirection. Cutting teeth sheving
should be displaced one concerning another antbeated on a screw line to compen-
sate absence of longitudinal submission at remofa shaving. The size of displace-
ment teeth at transition from a tooth to a tootbdsal to the attitude of a step between
teeth to the number of shaving teeth. An analystsaditional dependences for a defini-
tion of width sheving for ,a short course” shevisgows, that they take into account
only the wicket a part of width of the tool, depenton width of a gear wreath of prepa-
ration and a corner of crossing of axes of preparadnd the tool. For the account of
size of a main part shaving the system of readotitconnected with making contour
was used. Teeth gearing shaving with preparaticonsidered in two projections: radial
and face.

Geometrical teeth gearing parameters determigingth and position in space of a
line of gearing, and also length and an arrangeroanits active part are considered.
Besides, in traditional dependences position ohetive part of a line of gearing on all
its length concerning pole teeth gearings and ohafighis position on measure cuttings
and deteriorations of the tool, resulting in ocence of the raw sites in end face teeth
preparations [Ponomaret al. 1984] is not taken into account. Cuttings and rieta-
tion of the tool substantially influence size ofage corner of gearing, in a pole its size
decreases. Accuracy and quality of processing avisy by the method of ,a short

course” will be defined by radius of the basic leirof preparation't:, a face corner of
gearing in a polé?wo, a face corner of pressure at the head of a t6ath Therefore,
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for full processing teeth on width in settlemeapdndences for definition of width of a
wreath of the tool it is necessary to take intooact minimal values of siz€wo [
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Fig. 4. Influence of independent teeth gearing matars on the size of the main part of a tool

Calculation of dependence for definition of widthaogear wreath shaving for pro-
cessing by a method looks like ,a short course”:
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where:

@i _ a face corner of gearing worn out shaving, astaiks,

2_ a corner of crossing of axes of preparation Arddol, a hailstones,
b_ width of a gear wreath of preparation, mm,

b,_ width of a gear wreath shaving, mm.

In the majority of traditional settlement dependsnof width of a main part it is

compensated by amendments on discrepancy of ettstalland manufacturing of prepa-
ration.

Cuttings and deterioration shaving substantialfluence size of a corner of gear-
ing in a pole, its size can decrease withh Zfr the new tool) up to 17 after several

cuttings [Suhorukov, Evstegneev 1983, Ponomaxtesl. 1984]. For a case tangential
sheving settlement dependence looks like:

b, = B +d, cosawt: [BINY. {gaat, — tgogwt
COSZ (6)
f‘?: ; = Ab=rlvodyrs
» S
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Fig. 5. Influence of independent teeth gearing matars (numbers of teeth preparatichs the

module m, changes of a corn@o on a measure cuttings and a corner of cros§n)gon the
size of the main sheving patb,

In the same Figure in the graphic form dependensbih characterize influence
on width shaving, amendments on discrepancy adliation of preparation, operations
of trailer switches are given. The use of the dewedl technique dismisses the greatest
effect at width of a wreath sheving for processinigh the module more than 5 mm and

less 2 mm and the teeth numbe#; tless than 40 and more than 60, and also in case of
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processing sheving which has passed few cuttingse Tuttings in size sheving at
calculation by the traditional and developed teghaimakes 10-15 percent.

CONCLUSIONS

The carried out analytical and experimental resem@llow to draw the conclusion
that arising in the beginning and the end of arratn cycle of deformation of techno-
logical system result in the change of a cornecroésing of axes sheving and prepara-
tions and as consequence to occurrence of an @r@direction of a tooth. Change of
size cuttings allowance during processing resulthé displacement of a stain of contact
along a tooth of preparation. The greatest errax dfrection of a tooth corresponds to
the preparations having the greatest radial palpaReduction of an error of a direction
of a tooth is reached at an increase of teeth nurdmalytical researches of teeth gear-
ings of the tool and preparation at crossed axgs hHdowed to receive settlement de-
pendences for definition of parameters of adjustréithe technological system, taking
into account cuttings of the tool during processiAg definition of parameters of ad-
justment of technological system and calculatiohwidth of the tool for sheving by the
method of ,a short course” it is necessary to fake account the change of geometrical
parameters of tool gearings, arising as a redutteterioration of the tool. High effi-
ciency and accuracy of furnish in this case ishedc
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