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Tsentsyper’s key joint

ABOUT INVENTION

Look at the photo gallery on the site:
tsentsypers-key-joint.web4ed.org

The invention relates to the field of mechanical engineering, namely, to
key joints that are widely used in engineering. The key joints are the
detachable joints of the external member (gear wheel, sheave, sleeve
pipe, balance wheel, hub, cam, etc.) and Internal member (axis, shaft)
for the torque transmission using a typical part of the key machine.
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/ Disadvantages of the existing usual key joint

7 DISADVANTAGES OF THE EXISTING
USUAL KEY JOINT

Read more:
tsentsypers-key-joint.web4ed.org

1. As rule, the required hub length of the external member (gear, wheel,
coupling, band wheel, cam and so on) is defined by effective length of
the key, determined on the shaft.

2. Reaming edge of usaul key undergo shearing, bending and buckling
strains.

3. The presence of the key seat on the shaft significantly reduce the
section of the shaft. It is well known that during torsion calculation the
shaft diameter, depending on its size, should be increased by 8 to 12%.
It increases the metal content of the shaft. This deficiency is typical
especially with strength calculation of the hollow shaft.

4. Key seats on the shaft and in the external member are stress
concentrations.

5. With activating of the fixed key joint (torque transmission) and with its
stop, it raises a shock load at the key joint and at the key seat. For
flexible joints, when usual key migrates with the shaft or for example,
the gear, a shock loads in mating parts are also inevitable. It arises
because of the availability of free distance between the key and the
gear key seat (or conversely when the key is attached to the gear and
the external member moves along the key seat on the shaft).

6. In general, for the manufacture of key joint it is required a strict
tolerance of the parallelism of the shaft axis with key seat axisinit
and key seat axis in the external member. It is particularly complicated
for the long key seats and required a high processing accuracy.

7. Manufacture of key, key seat on the shaft and in the external member
as key joint making in the system of “fits and tolerances” comes with
linear dimensions.
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COMPARATIVE STUDY

OF THE KEY JOINT STRESS-STRAIN STATE

COMPARISON OF THE
“TSENTSYPER'S KEY JOINT” AND
USUAL KEY JOINT WITH PRISMATIC
KEY

Read more:
tsentsypers-key-joint.web4ed.org

Comparative calculations performed by the finite elements method, as
well as the developed method of key joint strength calculation and
geometric construction led to the following conclusions.

Note. Other things being equal: the same shaft diameter, the size of

external member; consequently, the same materials are separately for
the shaft, for the key and for the external member.

Presentations of Comparison Results

COMPARATIVE STUDY OF THE KEY JOINT STRESS-STRAIN STATE:

Continuous shaft and Hollow shaft



http://tsentsypers-key-joint.web4ed.org/

lyw SN WSNGINR R RaAA Y
Unit: mm

Time: 1
23.02.2016 15:34

0,03528 Max
0,03136
0,02744
0,02352
0,0196
0,01568
0,01176
0,0078399

I 0,0039199
0 Min

Comparison of the
“Tsentsyper’s key joint”
and usual key joint

M 003136
0,02744
0,02352

0,0196

0,01568

il 0,01176

e 0,0078399

l 0,0039199
0 Min
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Continuous shaft
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Read more:

tsentsypers-key-joint.web4ed.org
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INVESTIGATED GEOMETRY

Variant 1 1

Variant 2_1

tsentsypers-key-joint.web4ed.org
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BORDER CONDITIONS
OF PRISMATIC KEY JOINT

[ Fixed support
[ Morert: 2,5e+005 hemm

Contact interaction:

Border conditions: o ’ - bondod contact 0.2
torque moment of 750 Nm, :

shaft 1s rigidly fixed

Finite-element model
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BORDER CONDITIONS
OF A NEW PRISMATIC KEY JOINT

TEST 2

Frictional - Multiple To Multiple
23.02.2016 15:32

A: Sponka_new_elipse_1
Static Structural

Time: 1, s

23.02.2016 15:33

A Frictional - Multiple To Multiple
[B] Frictional - Multiple To Multiple
@ Frictional - Multiple To Multiple
B No Separation - 6 To 8
Bl No Separation - 11 To

JAl Fixed Support
B Joint - Moment: -2,5e+005

o

2R XX S

R ‘*9‘?\\‘\&\\&\\ \““:‘\

R R ‘\%“\?\\“3“\‘\\ SRR
R C ; fon-
S R ontact interaction:

e T RS
Border conditions: N bonded 0,2

order conditions: R onded contact 0,
W
\\\'\“\\\"‘\\ R \\\:}8‘8:“3\‘“3\“2“ )

W
W R
torque moment of 750 Hm,
shaft is rigidly fixed L

Finite-element model

tsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS
VARIANT 1

H: sweep mesh shponka Rectangle_5_1 A: Sponka_new_elipse_1
Total Deformation 4 Total Deformation
Type: Total Deformation Type: Total Deformation
TU‘""’:"I’“ Unit: mm
20.03.2015 11:38 Time: 1
23.02.2016 15:34
0,037192 Max
. 0,03528 Max
0,03136
0,02744
0,02352
0,0196
4 0,01568
0,0041324 & 0,01176
0 Min w 0,0078399
I 0,0039199
0 Min

The total displacement of
the entire model:
usaul- 0,037mm;

new - 0,035mm

0,00 80,00 (mm) A: Sponka_new_elipse_1
Total Deformation

H: sweep mesh shponka Rectangle_5_1 Type: Total Deformation
Total Deformation 2 Unit: mm
Type: Total Deformation Time: 1

Unit: mm 23.02.2016 15:40

Time: 1
20.03.2015 11:37

0,037192 Max

0,03136
0,02744
0,02352
0,0196
0,01568

it 0,01176

0,012931 Min . 0,0078399
0,0039199
0 Min

H 0,03528 Max

The total displacement
of the gear:
usaul - 0,037mm;
new - 0,035mm

tsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS

VARIANT 1

1 sweep mesh shponka Rectangle_5_1
Total Detcrmation
Type: Total Deformation
Uit m

A: Sponka_new_elipse_1
Total Deformation 2

Type: Total Deformation
Unit: mm

Time: 1

23.02.2016 15:47

20.03.2015 11:37

0,0053253

I 00038502

H 0,0078197 Max
0,0069508

| 0,006082
~ 0,0052131

0,0043443
0,0034754
~ 0,0026066
0,0017377
0,00086885
0 Min
The total displacement

of the shaft:
usaul - 0,007mm;
new - 0,007mm

H: sweep mesh shponka Rectangle_5_1
Total Deformation 3
Type: Total Deformation

A: Sponka_new_elipse_1
Total Deformation 3

g Type: Total Deformation
20,03.2015 11:37 Unit: mm
Time: 1

0,029584 Max
0,026473
0,023363
0,020252
0,017141

I 0,01403

- 0,01092
0,0078089
0,0046981
0,0015874 Min

23.02.2016 15:49

The total displacement 0,017085
0,016563

of the key: . 0,016041

usaul - 0,029 mm,  0,015519
0,014996

new - 0,017 mm 0,014474
0,013952
0,01343
0,012908 Min

! 0,017607 Max

tsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS
VARIANT 1

A: Sponka_new_elipse_1
_. ) Total Deformation
;;:?:«:w Ddon:ehm Type: Total Deformation

ks o 8 Unit: mm
;(')MU:ZNSH'M 1 5 o Time: 1
o \ 23,02.2016 15:39

::;’glg:z Max o . % S % 0,03528 Max
0,028%27 | 404 ; B 2 % ! 0,03136
ot ? : : 5 B, 0,02744

ootes FIv R \ — 0,02352
0,012397 ¥

0,0082648

0,0041324

e B A\ N The total displacement
Hi of the entire model:

usaul - 0,037mm,
new - 0,035mm

C: Shponka_new_elipse_
Total Deformation 2
Type: Total Deformation
Unit: mm
y Time: 1
0037192 Max 444 23.02.2016 16:06

W 0 004456 :
::g::ﬁ (] AR 0,03528 Max
b L0 % I 0,03136
- s , A 0,02744
:::x . : X ‘{ . 0,02352
ol | 1111 0,0196
REBLAR2AH 0,01568
0,01176
0,0078399
0,0039199
0 Min

The total displacement
of the gear:
usaul - 0,037mm,
new - 0,035mm
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COMPARISON OF OBTAINED RESULTS

VARIANT 1

A: Sponka_new_elipse_1
Total Deformation 2
Type: Total Deformation
Unit: mm

Time: 1
23.02.2016 15:47

0,0069508
0,006082
~ 0,0052131
. 0,0043443
0,0034754
0,0026066
0,0017377
0,00086885
0 Min

! 0,0078197 Max

sgnem J—‘ The total displacement
of the shaft:
usaul - 0,007 mm;
new - 0,007 mm

A: Sponka_new_elipse_1
Total Deformation 3

Type: Total Deformation
Unit: mm

Time: 1

H: sweep mesh shponka Rectangle_5_1
Total Deformation 3
Type: Total Deformation
Unit: mm

Time: 1

20.03.2015 11:36

0,029584 Max
= 0,026473
| 0,023363
0,020252
0,017141
0,01403

23.02.2016 15:49
0,017607 Max
0,017085

0,016563
-~ 0,016041
, 0,015519
0,014996

0,014474
0,013952

—{ 0,0075089
0,0046981
0,0015874 Min

The total displacement
0,000 15,000 30,000 (mm} Of the key:

= e usaul - 0,029 mm, 0,01343
iew - 0,017 mm SRLERT

tsentsypers-key-joint.web4ed.org A,
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COMPARISON OF OBTAINED RESULTS
VARIANT 1

H: sweep mesh shponka Rectangle_5_1
Equivalent Stress 4 . A: Sponka_new_elipse_1
ent (von-Mises) Stress Equiva|ent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1
23.02.2016 15:34

62,241 Max
. 56,033
=5 49,826
43,619
37,411
31,204
O 24,997
I 18,789
12,582
I 6,3746
0,16732 Min
Mises total equivalent

: stress of the entire model:
JL, ...usaul - 237,89 MPa,

new - 62 MPa

A: Sponka_new_elipse_1
Equivalent Stress 2

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

23.02.2016 15:46

. 26,984 Max

24,004
21,025
18,045

. 15,065
| 12,086
' 9,1061
6,1265
I 3,1469
0,16732 Min

Mises total equivalent stress
of the gear:
usaul - 89,54 MPa,
new - 26,9 MPa
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COMPARISON OF OBTAINED RESULTS

VARIANT 1

A: Sponka_new_elipse_1
Equivalent Stress 3

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1
23.02.2016 15:48

51,205 Max
! 45,547
39,889
| 34,231
28,573
22,915
17,258
11,6
5,9417
0,28374 Min

Mises total equivalent stress
of the shaft:
usaul - 237,89 MPa,
new - 51,26 MPa

H: sweep mesh shponka Rectangle S _1
Equvalent Stress 3

Type: Equvalert (von-Mses) Stress A: Sponka_new_elipse_1

Unit: MPsy
Time: 1
20.03.2015 11:41

Equivalent Stress 4
Type: Equivalent (von-Mises) Stress

. Unit: MPa
e .I Time: 1
1208 23.02.2016 15:51
110,78
oo H 62,241 Max
w071 55,43
= ;2;3' 48,619
H s 41,808
Py 34,997
2059 ! 28,186
o | 21,375

14,564
I 7,7533
0,94235 Min
Mises total equivalent stress
of the key:

o o usaul - 140,84 MPa,
tsentsypers-key-joint.web4ed.org new - 62,2 MPa



http://tsentsypers-key-joint.web4ed.org/

-
[\
o
7
3
O
=
L

K pacuéry mmono4Horo coequnenus lennunepa

(@)
S
Q
O
)
4
@)
o
=
[E—
-
il
1
>
)
=
(0]
S
()
O
>
72)
e
-
)
(72)]
-+

Read more:
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INVESTIGATED GEOMETRY

Variant 1_1

0,00 40,00 (m) E‘
I X

20,00

Variant 2_1

tsentsypers-key-joint.web4ed.org
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BORDER CONDITIONS
OF PRISMATIC KEY JOINT

[ Fixed support
[ Morert: 2,5e+005 hemm

Contact interaction:

Border conditions: o ’ - bondod contact 0.2
torque moment of 750 Nm, :

shaft 1s rigidly fixed

Finite-element model

—
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BORDER CONDITIONS
OF A NEW PRISMATIC KEY JOINT

TEST 2

Frictional - Multiple To Multiple
23.02.2016 15:32

A: Sponka_new_elipse_1
Static Structural

Time: 1, s

23.02.2016 15:33

A Frictional - Multiple To Multiple
[B] Frictional - Multiple To Multiple
@ Frictional - Multiple To Multiple
B No Separation - 6 To 8
Bl No Separation - 11 To

JAl Fixed Support
B Joint - Moment: -2,5e+005

o

2R XX S

R ‘*9‘?\\‘\&\\&\\ \““:‘\

R R ‘\%“\?\\“3“\‘\\ SRR
R C ; fon-
S R ontact interaction:

e T RS
Border conditions: N bonded 0,2

order conditions: R onded contact 0,
W
\\\'\“\\\"‘\\ R \\\:}8‘8:“3\‘“3\“2“ )

W
W R
torque moment of 750 Hm,
shaft is rigidly fixed L

Finite-element model

tsentsypers-key-joint.web4ed.org

—
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T: sweep mesh shponka Rectangle _5_2
Totsl Deformation

Type: Total Deformaton

nit: wm

Time: 1

20.03.2015 11:53

0,050498 Max

011222
0,0056109
0 Min

I: sweep mesh shponka Rectangle_5_2
Total Deformation 2

Type: Total Deformation

Uret: men

Time: 1

20.03.2015 1153

0,050498 Max
0,046759

0,016852 Min

COMPARISON OF OBTAINED RESULTS
VARIANT 2

C: Shponka_new_elipse_2
Total Deformation

Type: Total Deformation

Unit: mm

Time: 1

23.02.2016 15:57

0,014091
0,01233

. 0,010569
0,0088071
0,0070457
0,0052843
0,0035228
0,0017614
0 Min

H 0,015853 Max

The total displacement
of the entire model:
usaul - 0,050 mm,

new - 0,015 mm

C: Shponka_new_elipse_2
Total Deformation 2

Type: Total Deformation

Unit: mm

Time: 1

23.02.2016 16:06

0,01494
0,014028
0,013115
0,012203
0,01129
0,010378
0,009465
0,0085524
0,0076399 Min

‘ 0,015853 Max

The total displacement
of the gear:
: usaul - 0,050 mm,
e | o new - 0,015 mm

>

tsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS

VARIANT 2

C: Shponka_new_elipse_2
Total Deformation 3

Type: Total Deformation

Unit: mm

Time: 1

23.02.2016 16:08

1: sweep mesh shponks Rectangle S _2
Total Daformation 4

Type: Total Deformation

Ut

Trva: |

200020151154

8,010303 Max
0,0001582

0,0065094 Max
0,0057861
0,0050629
0,0043396

0,0036163
l 0,0028931
0,0021698
0,0014465
I 0,00072327
0 Min
The total displacement
of the shaft:
usaul - 0,01 mm,

new - 0,006 mm

I: sweep mesh shponka Rectangle _5_2 R
Total Deformation 3 C: Shponka_new_elipse_2

Lﬁ::m:w i Total Deformation 4
Type: Total Deformation

Time: 1
20,03.2015 11:54 Unit: mm
0,037657 Max Time: 1
0,033617 23.02.2016 16:09
0,029577
i 0,0096262 Max
0,017458 H 0,0091976
o - 0,008769
0,0053382 ~ 0,0083404
0,0012984 Min 3 0,00791 18
0,0074833
P 0,0070547
0,0066261
0,0061975
 — " — """ 0,0057689 Min

5,000 15,000

o Tha tatal dicnlacament of the key:
tsentsypers-kevy-joint.web4ed.org w-0,0096 mm
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COMPARISON OF OBTAINED RESULTS
VARIANT 2

::Tgmmnm-*_s_z N R s S C: Shponka_new_elipse_2
ot ormation P T :

s TR Ouh - = s Total Deformation

t: prS Al Type: Total Deformation

Tene: 1 B R e TN, Unit: mm

20.03.2015 11:51 . e = b, Time: 1

0,050498 Max ‘ S SRR «.; : 23.02.2016 15:58

™ 0,044587
=4 0,097

0,03365 . AR ’ { 0,015853 Max

g-:x j 3 a/ g 0,014091

| PYI /) : ALY 0,01233

d 001222 Y w AN N — 0,010569

:'fm f S N 0,0088071
{ 1 0,0070457

0,0052843

0,0035228

0,0017614

0 Min

The total displacement
of the entire model:
usaul - 0,050 mm,
new - 0,015 mm

C: Shponka_new_elipse_2
Total Deformation 2

Type: Total Deformation

Unit: mm

Time: 1

23.02.2016 16:06

0,01494
0,014028
0,013115
0,012203
0,01129
0,010378
0,009465
0,0085524
0,0076399 Min

H 0,015853 Max

The total displacement
of the gear:
usaul - 0,050 mm,
new - 0,015 mm
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COMPARISON OF OBTAINED RESULTS

VARIANT 2

C: Shponka_new_elipse_2
Total Deformation 3

Type: Total Deformation

Unit: mm

Time: 1

23.02.2016 16:08

0,0057861
0,0050629

~ 0,0043396
0,0036163
0,0028931
0,0021698
0,0014465
0,00072327
0 Min

l 0,0065094 Max

I.L. The total displacement
of the shaft:
usaul - 0,01 mm,
new - 0,006 mm

C: Shponka_new_elipse_2
Total Deformation 4

I: sweep mesh shponka Rectangle _5_2
Total Deformation 3
Type: Total Deformation

Unit: mm
Tme: 1 Type: Total Deformation
20.03.2015 11:52 Unit: mm
0,037657 Max Time: 1
 [pponiid 23.02.2016 16:10
0,025537
0,021498 0,0096262 Max
B 00091976
| 0,009378 0,008769
sy : 0,0083404
0,0079118
® 0,0074833
. 0,0070547
0,0066261
 —— " 0,0061975
Ll 12400 0,0057689 Min

The total displacement of the key:
usaul - 0,037mm,

tsentsypers-key-joint.web4ed.org %0006 mm
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COMPARISON OF OBTAINED RESULTS
VARIANT 2

C: Shponka_new_elipse_2
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

23.02.2016 15:58

57,192 Max
! 52,036
" 46,88
41,723
36,567
a 31,411
| 26,254
& 21,098

L 15,942
o 10,786
5,6292

,47293 Min

Misses total equivalent stress
‘ of the entire model:
t . usaul- 323,2 MPa,
L’ new - 57,1 MPa

C: Shponka_new_elipse_2
Equivalent Stress 2

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

23.02.2016 16:07

25,634 Max
22,853
20,073
17,292

i 14,511
11,731
8,95

6,1693
I 3,3886
0,60789 Min

Misses total equivalent stress
: of the gear:
]_.» usaul- 87,68MPa,
new - 25,6 MPa
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COMPARISON OF OBTAINED RESULTS

VARIANT 2

C: Shponka_new_elipse_2
Equivalent Stress 3

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1
23.02.2016 16:09

57,192 Max
50,926
44,661
38,395

B 32,129
25,863

o 19,597
13,332

I 7,0658
0,79998 Min

Misses total equivalent stress
C: Shponka_new_elipse_2
of the shaft: Equivalent Stress 4

Type: Equivalent (von-Mises) Stress

usaul - 323,2 MPa, Unit: MPa

Time: 1

23.02.2016 16:10
new - 57,1 MPa

48,187 Max

! 42,885

=4 37,584
32,282
26,981
21,679
16,378
11,076
5,7745
0,47293 Min

Misses total equivalent
stress of the key:
usaul - 190,68 MPa,

— e e new - 48,1 MPa
tsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS

VARIANT 2

R ‘ C: Shponka_new_elipse_2

Pressure
Type: Pressure
‘ Unit: MPa
B Time: 1
= ~ 23.02.2016 16:12
. 96,97 Max
86,196

The contact pressure
on the key:
usaul - 131,26 MPa,
new - 96,9 MPa

11

tsentsypers-k

IN_~

C: Shponka_new_elipse_2
Pressure
Type: Pressure
Unit: MPa
Time: 1
23.02.2016 16:13
. 94,043 Max
83,593
73,144

62,695
52,246

The contact pressure H ﬁ
on the shaft: u
usaul - 222,19 MPa,

new - 94,04 MPa

10,449
0 Min

C: Shponka_new_elipse_2
Pressure

Type: Pressure

Unit: MPa

Time: 1

23.02.2016 16:14

. 27,422 Max
24,376
21,329
18,282

) 15,235
! 12,188
& 9,1408

I 6,0939

The contact pressure
on the gear:
usaul -154,05 MPa,
new - 27,4 MPa

.

rd

evy-joint.web4ed.o
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COMPARISON OF OBTAINED RESULTS

VARIANT 2
Continuous shaft
Comparative tables of key joint indicators

Figures Standard New Coefficient
of reduction

Displacement, mm:

Whole model 0,037 0,035 1,05
Gear 0,037 0,035 1,05
Shaft 0,007 0,007 1,00
Key 0,029 0,017 1,70

Von Mises stress, MPa:

Whole model 237,89 62,00 3,83
Gear 89,54 26,90 3,32
Shaft 237,89 51,26 4,64
Key 140,84 62,20 2,26

tsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS

VARIANT 2

Hollow shaft
Figures Standard New Coefficient of
reduction

Displacement, mm:

Whole model 0,050 0,015 3,33
Gear 0,050 0,015 3,33
Shaft 0,010 0,006 1,66
Key 0,037 0,0096 3,85
Von Mises stress, MPa:

Whole model 323,20 57,10 5,66
Gear 87,68 25,60 3,42
Shaft 323,20 57,10 5,66
Key 190,68 48,10 3,96
Contact pressure, MPa:

Gear 154,05 27,40 5,62
Shaft 222,19 94,40 2,34
Key 131,26 96,90 1,35

tsentsypers-key-joint.web4ed.org
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ADVANTAGES OF THE
“TSENTSYPER’'S KEY JOINT”

Read more:
tsentsypers-key-joint.web4ed.org

1. There is no need to have in the hub the external member as such.
The length of the keys is enough to take of, for example: the length of
the gear tooth, the rim width of the connecting half-coupling, the
pulley width of the plane or belt transmission or linear dimension of
any other element that transmits the specified torque. As aresult it's
reduced overall width of the external member and the total length of
the shaft and, therefore, significantly reduced metal consumption.

2. No shearing and bending strain. The key during torque transmission
undergoes a compressive strain. It is well known that the compressive
strain has the maximum permissible stress. [t made possible to
achieve the following indices: the weakening of the shaft section
depending on its nominal size (from smallest to largest) is reduced by
2.9 - 3.1 times; the reducing of the design diameter of the shaft or with
the same diameter a greater torque transmission.

3. Application of key joint in hollow shafts in principle simplifies to their
design.

4. With activating of the key joint (torque transmission), and at its stop
the key, the shoulder on the shaft and the diametric recess in the
external member take load (without shock loads) relatively quiet.

5. Key shoulder on the shaft and the diametric recess in the port of the
external member practically do not develop the domestic stress
concentrations.

6. Procedure on the shaft of diametric shoulder and of diametric recess
in the external member greatly simplifies the details manufacturing
technology.

7. The undeniable advantage is the fact that the manufacture of all key
joint (in the system of “fits and tolerances”) comes with diametrical
sizes.

8. In general, the use of the new key joint in one connection joint
mechanism (with account for less attenuation of the shaft, reduction
of the shaft length as a result the hub absence in external member)
allows, by roughest estimates, reduce the metal consumption of the
connection joint by 7-18%.
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Emblem

NOTE. It is suggested to insert this emblem on reduction gears,
transmission gears, in general on all mechanisms where new key joint is
applied.
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» The copyright for the invention protected by patent No.
105872 of June 25,2014

» For the acquisition of the invention, please contact
the author & owner: Adolf Tsentsyper
Phone: +380 (68) 961-86-55
Mail: tsentsipera@gmail.com

» Learn More: tsentsypers-key-joint.web4ed.org
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