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GEARS BY THE LARGE MODULES

Yaroslav Lytvyniak?, Igor Yurchyshyn?
IPhD, Associated Professor of Manufacturing Engineering Department, Lviv Polytechnic Na-
tional University, Lviv, Ukraine, e-mail: ltvnkya@i.ua
2PhD, Associated Professor of Manufacturing Engineering Department, Lviv Polytechnic Na-
tional University, Lviv, Ukraine, e-mail: yur@center-sapr.com

Abstract. The reasonable improvement of the cutting process of involute cylindrical
gears with the large modules is offered by the worked out assembly gear hobs with carbide
indents with the diminished pressure angle.

Keywords: cylindrical gears, assembly gear hob, carbide inserts.

Introduction. The cylindrical gears are widely used in driving gears of ma-
chines and equipments that are used to work out, mining and transportation in
the mineral resource industry. The adjustment functions of cylindrical gears are
determined by hard working conditions; however the most significant functions
are their loading capability and reliability. The parameters of gears have an influ-
ence on the functionality of the gears. Mainly, they are ensured at the manufac-
turing cutting operations of the gear tooth.

The gear-hobbing operations are the most widespread and significant. They
are characterized by considerable duration and high prime cost. The execution
of manufacturing operations becomes complicated by the cutting of the gears
with the large modules by gear hobs. These operations are characterized by in-
sufficient productivity for the modern manufacture, high costs and relatively low
tool life of the instruments and considerable expenses, which are directed to the
support of the instruments in serviceable condition. The increase of the perfor-
mance criteria for the cylindrical gears wheels reaches because of the use of the
gears with heightened hardness. The cutting of these gears with the large mod-
ules is difficult manufacturing task, which, at the state-of-the-art, is solved by the
means of the use of the improved structures of the hobs.

The assembly hobs with carbide inserts belong to these structures. These
hobs have the heightened steadiness and recommended high speed of the cut-
ting. It ensures the high processing accuracy and permits to increase, essentially,
the productivity at the milling operations of the gears.

For the cutting of the cylindrical involute gears with the large modules, the
manufacturers propose the assembly gear hobs Sandvik CoroMill 176, Ingersoll
Finish Hobs BPIl 75X8Z, assembly gear hobs by the V. Bakul Institute for Super-
hard Materials. In the structures of the gear hobs, the teeth are manufactured
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from the carbide inserts by the trapezoidal shape with the standard pressure
angle 20°. These carbide inserts have additional geometrical elements, which
transform them into the complex items that are delivered by only the manufac-
tures of the gear hobs. These inserts also have high costs, and their large number
for the one gear hob and high cost of the case of the gear hob essentially influ-
ence at the operating costs and the prime cost of the manufacture of the gears
(1, 2].

There are the well-known standardized lathe inserts of hard alloy of the
trapezoidal shape of the different standard sizes, in which the angle between the
lateral cutting edges is equal to 34° (type 32) or 15° (type 51). The inserts are
produced of such hard alloy that these inserts have high steadiness during the
cutting with the beats and the vibrations. In general, these inserts are assigned
for the cutting of the cylindrical grooves or the trapezoidal threads. The trape-
zoidal shape of the inserts for the type 32 (type 51) is similar to the shape of the
inserts that are used in mentioned assembly gear hobs.

The aim of the work. The development of the scientific well-found recom-
mendations of the technological ensuring of the cutting process for the cylindri-
cal involute gears with large modules with the standard pressure angle by the
means of the innovative assembly gear hobs with the carbide inserts that have
reduced pressure angle.

The material and the results of the studies. There were developed the
structural fulfillment of the assembly gear hob with the trapezoidal inserts of the
hard alloy for the cutting for the cylindrical involute gears with the module
m =10 mm. There were used the carbide inserts with the type 32250 (GOST
25412) with the angle between the lateral cutting edges 2a, = 34° . The pressure
angle for the milling tooth was o, = 17°, which is less than the standard pressure
angle ap1 = 20°. The rack tooth profile with the reduced pressure angle is created
from the profiles of the carbide inserts of the trapezoidal shape. The angle be-
tween the lateral cutting edges is ag, = 17°.

By the means of the rack tooth profile with the reduced pressure angle, the
formation of the involute tooth profile on the gear is realized in modified ma-
chine-tool gearing, in which the modified initial circle must have the reduced di-
ameter (dw12 ); the initial rack tool profile has the reduced tooth pitch Py, ; the
centre distance between the axis of the hob and the axis of the cut gear reduces;
the new cutter tool pitch point is created.

The developed gear hob belongs to the type of the gear hobs of the con-
stant setting. The counterpart rack for the gear hob are combined from the right-
hand and the left-hand parts, in which the carbide inserts execute the profiling
of the gear teeth only correspondingly right-hand and the left-hand lateral cut-

Contemporary Innovation Technique of the Engineering Personnel Training for the Mining 85
and Transport Industry 2020



ﬂ  CITEPTHTI2020  Mawunocmpoerue u mawurosederue

ting edges. For the full forming of the interdental gear wheel surface, 2 — 4 car-
bide inserts with the pressure angle ap; are arranged in the gear hob’s body. At
the tops of these inserts were formed the chamfers with the angle 35°.

For the realization of the gear milling operation, there were proposed for
the cutter teeth of the gears to execute the control of the tooth thickness on the
constant chord Sci12, which is located at the teeth height hci; to this chord:

2 1
Sc12 =Sw12 *€0S" Ay ; he1s :E'(dal —dy12 = Sc12 18002 ),

Swiz2 — the tooth thickness at the modified generating pitch circle dya; ;
COS OLgp

will COS Oy

dq1 —the diameter of the addendum circle of the gear; ag; —the reduced pressure
angle for the rack-type tool ( ap; = 17°); Swi1 — the tooth thickness of the gear at
the generating pitch circle dw11 for the starting rack-type tool with standard pres-
sure angle ( ay = 20°).

Conclusion. There were developed the arrangements for the improvement
the cutting process of the cylindrical involute gears with the large modules by
the assembly gear hobs, which are equipped with standardized carbide inserts
with reduced pressure angle.

S
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