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Abstract

The healthy human being preconditions the world evolution but the human
health breaks down from various factors and frequently it becomes necessary to
restore the initial function of his individual organs.

The support-moving system of the human being is one of his basic organs that
mainly consist of a bone tissue. The bones represent a moving mechanism of
support of soft tissues and muscle. The biological function of bones is connected
with their participation in metabolism and processes of blood origin and from time
to time they lose their basic function because of various factors.

The bone at its transformation expense represents permanently renewable
dynamic structure. Inhibition or worsening of transformation are accompanied by
the deterioration of the bone mechanical properties that causes the development of
micro- and macro fracture, disturbed circulation, development of inflammatory
process of its or adjacent tissues, necrosis of bone by action of thermal factors
(burn, frostbite) on the bone, atrophy of bone, aging.

Arthrosis is the most extended disease of joints of the XXI century that is the
main cause of losing labor skills and deterioration of the life quality. Nowadays
there are millions of people in the world ill with arthrosis. Among young patients
men prevail and among aged people women. By 45 years old this disease has 2%,
from 45 to 64 years 30%, from 65 years 63-85%. Most frequently arthrosis harms
the sections of joints of hand and foot, spinal cord and hip (spondylarthrosis),
although according to heaviness of damage of the support-movable system the first
place has arthrosis of hip-joint (coxarthrosis), knee (gonarthrosis), foot and
shoulder joint.
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The arthrosis result is full destruction of joint, ankylosis-full immobility or
neoarthrosis-formation of the joint with unnatural motion that is followed by
destruction of functions of limbs.

Causes of arthrosis are the human unhealthy living rule, various nutrition
additives and damage of the cartilage part of the main joint surface and all these
cause destruction of the joint function. The endo- prosthetics of joints is the curing
surgical method of arthrosis that is conducted when degree of the joint damage is
so heavy that it is not subjected to improvement of the situation by therapy,
conservative methods.

Endo-prosthetics is effective and frequently the only method for restoration
of the function of the human joints. It must be noted that nowadays endo-
prostheses are used for curing and changing of 40 various organs of human body.
The spheres of use of implants are: contact lens, materials for laryngology, for skull
surgery, implants for teeth, artificial heart, valves, spinal implants, prostheses of
urinal and sexual organs, prostheses of joints, cardio-vascular prostheses, stabilizers
of broken bones and artificial tendons.

The 50 year old history of endo-prosthesis has shown us that they endured
significant changes. The most significant element is the material from which they
are manufactured. The material of endo-prostheses must have approximately such
mechanical features as those of a bone; they must be bio-inert and their
mechanical features must provide reliable work of endo-prostheses, also very
significant is the perfection of designs of implants and provision of high degree of
their machining.

Nowadays for manufacture endo-prostheses are used metals, ceramic and
polymer materials. Recently artificial materials with the number of unique features
such as artificial sapphire and artificial ruby have been created. Artificial sapphire
has unique physical and mechanical features: high strength, hit viscosity in a wide
range of temperature from -200° to 100°C, it is chemically stable towards the
aggressive environment and is characterized high indices of sliding and wear
resistance.

The use of artificial sapphire is very reliable for manufacture of the friction
pair of endo-prostheses. Therefore, the establishment of optimal conditions of its
machining and provision of high degree of the machined surface is a very topical
problem.

Therefore, the significant topical problem is the perfection of design of
implants and provision of the high degree of their machined surfaces.

The investigation objective of the submitted work is the establishment of
optimal conditions of machining of the artificially obtained sapphire crystal for
spherical pair of hip-joint. For this purpose the solution to the following tasks was
necessary:

1. Studies of tribological features of sapphire-sapphire pair;
2. Establishment of the influence of the sapphire crystal orientation on its
machinability by grinding;
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3. Establishment of the influence of features-granularity of the diamond grinding
ring, viscose substance, concentration on the machinability of sapphire crystal;

4. Influence of the cutting speed, pressure and the grinding ring features on the
quality of its machined surface;

5. Creation of the original methods of machining for the spherical pair of endo-
prosthesis.

The investigation subject is the establishment of optimal conditions of

machining of the medical sapphire crystal.

The investigation methods are based on the use of contemporary
experimental settings.

The scientific novelty of the investigation results was studied at first in the
tribological indices of sapphire-sapphire friction pair for various orientation of
crystal, influence of the cutting speed and pressing force, also influence of the
diamond grinding ring features on its workability and indices of the machined
surface quality for which the morphology of surface layers of the sapphire crystal
was studied.

As a result of the conducted investigations the whole number of
recommendations has been elaborated:

1.As a result of tribological investigations of sapphire-sapphire pair the

friction force change manner for various orientations of the sapphire
crystal has been established. On the crystal orientations 1080 and 0001 the
sites of catastrophic wear have not been fixed which points out that the
sapphire crystal almost does not wear and the coefficient of its friction is
low;

2.Influence of the cutting speed and pressing force on manufacturability of

machining has been established;

3.Optimal meanings of the diamond ring features, particularly grain viscous

substances, concentration of the diamond tool with the aim of growth of
manufacturability;

4.Influence of the diamond tool features on indices of the surface quality has

been established, particularly on the volume of unevenness remained after
machining of the sapphire crystal, with profile ratio on support length and
on the volume of the surface defect layer;

5.By the investigation of the machined sapphire crystal on electronic

scanning microscope was established that during machining of the
sapphire crystal with the diamond ring organic viscous substance on the
surface are seen the traces of plastic deformation and fractures, the
machined sapphire surface by the diamond ring of ceramic viscous
substance is more homogenous but on the sapphire surface with the
diamond ring of the metal viscous substance scratches are seen.
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sbsmmo 1

3b 990000 5349353900 LOBoMmMbOL 9Ju39MH0T96E MM BodMTgdol
©9053060900l 303OMBMEHMYdO

5350 JoMmeno — ACM 14/10, m656meo 99933090 B3ga, 50 %
X6030 -1.

5e03slM0 JoMamero — ACM 14/10, mMgsbmero 8993309w00 L3gs, 50 %

FOob Ogg00900: V=1 3/{0, P=750 33s.

-0001-1 (1,2,3,4,5

-1010-1 (1,2,3)

-1012-1 (1,2,3)

XoIBO 2.

5endslM0 JoMmeo — ACM 28/20, mMgsbmero 8993309w0 b3gs, CK6, 100 %
F6Oob Ogz00900: V=6 3/{0, P=750 33s.

-0001-2 (1,2,3,4,5)

-1010-2 (1,2,3,4,5,6,7,8,9)

-1012-2 (1,2,3,4,5)

X89B0 -3.

50350 JoMymero — ACM 28/20, msbmero 8993360 gwo b3ga, MS-TO 100%
FOob Mgsg09900: V=6 9/(j0, P=750 33.

-0001-3 (1,2,3,4,5,6,7,8)

-1010-3 (1,2,3,4,5,7)

-1012-3 (1,2,3,4,5,6,7)

X080 4.

5¢03olM0 JoMameo — ACM 14/10, m6Ms6w9ero 899336090 b3gg, BC-11, 100%
FOob Ogg00900: V=3 3/{0, P=750 33s.

-0001-4 (1,2,3,4,5,6,7,8)

-1010-4 (1,2,3,4,5,6,7,8)
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13-07-07
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1012-1
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16-07-07

0001-2-8gm6q dbs6r
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0001-4- dgmeg dbstg

134



1010-2-9gm6g dbsty
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1012-2-3gmég dbodg
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3bsHMO 2
— 0qdsbMmo  Lobgbo  JoGymeols dggamds t, o, dsbool bsbdmdMogzo

dmbLbolsl
5EdslMo Jodamero: Acm 28/20, CK6, 100 %
©507853900L Gg5000: ¥ =08/Fo, p=550335,
t9g3=20 (0.
segligs- 2 foo.
gb®owo 1

9Ju3. Ne 1 2 3 4 5 6 7 8 9 10 |11 12

q830%0 |35 |22 [17 [15 |15 [10 [10 [12 |10 |10 [8 |7

5eqbgs- 2 foo.

Jb3. Ne 1 (2 3 [4 |5 |6 |7 [8 |9 |10 [11 |12

q 030/ 32 25 19 13 14 11 8 7 9 7 6 5

5¢0qbgs- 2 foo.

qJb3. Ne 1 2 [3 |4 |5 Je |7 |8 |9 [0 |11 |12

q830/ |28 [23 |16 |12 |14 |10 [7 |5 |6 |4 [5 |3

5¢qLgs- 2 foo.

9Ju3. Ne 1 2 3 4 5 6 7 8 9 10 11 12

q 930/ 37 21 18 16 14 12 12 11 9 10 8 7

5eqbgs- 2 foo.

qJu3. Ne 1 2 [3 4 |5 |6 |7 [8 |9 [0 |11 |12

q 030/ 30 25 21 13 11 10 10 6 6 5 5 4
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5¢qLgs- 2 foo.

9Ju3. Ne 1 2 3 4 5 6 7 8 10 11 12
q 839/fo 32 |20 |20 14 12 11 9 7 6 5 5
sergligo- 2 foo.
9gu3. Ne 1 2 3 4 5 6 7 8 10 11 12
q 839/fo 29 23 17 14 12 10 |8 5 3 4 3
5eqbgs- 2 foo.
9Ju3. Ne 1 2 3 4 5 6 7 8 10 11 12
q 839/fo 34 |24 |15 16 15 12 |7 10 8 7 5
5¢qbgs- 2 foo.
9Ju3. Ne 1 2 3 4 5 6 7 8 10 11 12
q 839/fo 33 |28 19 12 13 11 11 |6 4 3 4
sergligo- 2 foo.
9Ju3. Ne 1 2 3 4 5 6 7 8 10 11 12
q 839/fo 35 |27 16 |15 15 13 10 |9 7 6 5
5endslM0 Jobamero: Acm 28/20, B1-13, 100 %.
©5078539090L Gg5000: ¥ =08/Fo, p=250335,
tgjszzo 68
5eqbgs- 2 ffoo.
3bM0wwo2
9du3. Ne 1 2 10 11 12
q 839/fo 5 3 - 1 -
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5¢qLgs- 2 foo.

9Ju3. Ne 1

q 930/ 7
sergligo- 2 foo.

9Ju3. Ne 1

q 839/fo 4
5¢qLgs- 2 foo.

9Ju3. Ne 1

q 930/fo 3
5¢qbgs- 2 ffoo.

9Ju3. Ne 1

q 930/fo 5
5¢qbgs- 2 foo.

9Ju3. Ne 1

q 930/fo 5
5eqbgs- 2 ffoo.

9Ju3. Ne 1

q 939/fo 7
5¢qbgs- 2 foo.

9Ju3. Ne 1

q 930/fo 4
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5¢qLgs- 2 foo.

9Ju3. Ne 1

q 930/ 6
5¢qbgs- 2 foo.

9Ju3. Ne 1

q 930/fo 5
5¢qLgs- 2 foo.

9Ju3. Ne 1

q 930/ 8
sergligs- 2 foo.

9Ju3. Ne 1

q 839/fo 6
5¢qLgs- 2 foo.

9Ju3. Ne 1

q 839/fo 4
segligs- 2 foo.

9Ju3. Ne 1

q 839/fo 5
5eqbgs- 2 ffoo.

9Ju3. Ne 1

q 839/fo» 6
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