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7 Disadvantages of the existing usual key joint
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COMPARATIVE STUDY 
OF THE KEY JOINT STRESS-STRAIN STATE
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INVESTIGATED GEOMETRY

Variant 1_1

Variant 2_1
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BORDER CONDITIONS
OF PRISMATIC KEY JOINT

Border conditions:

torque moment of 750 Nm,

shaft is rigidly fixed

Contact interaction:

bonded contact  0,2

Finite-element model
tsentsypers-key-joint.web4ed.org
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BORDER CONDITIONS
OF A NEW PRISMATIC KEY JOINT

TEST 2 

Border conditions: 

torque moment of 750 Нm, 

shaft is rigidly fixed

Contact interaction:

bonded contact  0,2

Finite-element model
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COMPARISON OF OBTAINED RESULTS 
VARIANT 1

The total displacement 

of the gear: 

usaul - 0,037mm; 

new - 0,035mm

The total displacement of 

the entire model: 

usaul- 0,037mm; 

new - 0,035mm

tsentsypers-key-joint.web4ed.org

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


COMPARISON OF OBTAINED RESULTS 
VARIANT 1

The total displacement 

of the shaft: 

usaul - 0,007mm; 

new - 0,007mm

The total displacement 

of the key: 

usaul - 0,029 mm, 

new - 0,017 mm
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COMPARISON OF OBTAINED RESULTS 
VARIANT 1

The total displacement 

of the gear: 

usaul - 0,037mm, 

new - 0,035mm

The total displacement 

of the entire model: 

usaul - 0,037mm, 

new - 0,035mm
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COMPARISON OF OBTAINED RESULTS 
VARIANT 1

The total displacement 

of the key: 

usaul - 0,029 mm, 

new - 0,017 mm

The total displacement 

of the shaft: 

usaul - 0,007 mm;

new - 0,007 mm
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COMPARISON OF OBTAINED RESULTS 
VARIANT 1

Mises total equivalent 

stress of the entire model: 

…usaul - 237,89 MPa, 

new - 62 MPa

Mises total equivalent stress

of the gear: 

usaul - 89,54 MPa,

new - 26,9 MPatsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS 
VARIANT 1

Mises total equivalent stress

of the shaft: 

usaul - 237,89 MPa, 

new - 51,26 MPa

Mises total equivalent stress

of the key: 

usaul - 140,84 MPa, 

new - 62,2 MPatsentsypers-key-joint.web4ed.org
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Hollow shaft
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INVESTIGATED GEOMETRY

Variant 2_1

Variant 1_1
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BORDER CONDITIONS
OF PRISMATIC KEY JOINT

Border conditions:

torque moment of 750 Nm,

shaft is rigidly fixed

Contact interaction:

bonded contact  0,2

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

TEST 2 

Border conditions: 

torque moment of 750 Нm, 

shaft is rigidly fixed

Contact interaction:

bonded contact  0,2

Finite-element model
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

The total displacement 

of the entire model:

usaul - 0,050 mm, 

new - 0,015 mm

The total displacement

of the gear: 

usaul - 0,050 mm, 

new - 0,015 mm
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

The total displacement of the key: 

usaul - 0,037mm, new - 0,0096 mm

The total displacement

of the shaft: 

usaul - 0,01 mm, 

new - 0,006 mm
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

The total displacement 

of the entire model: 

usaul - 0,050 mm, 

new - 0,015 mm

The total displacement

of the gear: 

usaul - 0,050 mm,

new - 0,015 mmtsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

The total displacement

of the shaft: 

usaul - 0,01mm, 

new - 0,006 mm

The total displacement of the key: 

usaul - 0,037mm, 

new - 0,0096 mmtsentsypers-key-joint.web4ed.org
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

Misses total equivalent stress 

of the gear:

usaul- 87,68MPa,

new - 25,6 MPa

Misses total equivalent stress 

of the entire model: 

usaul- 323,2 MPa, 

new - 57,1 MPa
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

Misses total equivalent stress

of the shaft:  

usaul - 323,2 MPa, 

new - 57,1 MPa

Misses total equivalent 

stress of the key: 

usaul - 190,68 MPa,

new - 48,1 MPa
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

The contact pressure

on the key: 

usaul - 131,26 MPa, 

new - 96,9 MPa

The contact pressure 

on the shaft: 

usaul - 222,19 MPa, 

new - 94,04 MPa

The contact pressure 

on the gear:

usaul -154,05 MPa, 

new - 27,4 MPa
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COMPARISON OF OBTAINED RESULTS 
VARIANT 2

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

Continuous shaft

tsentsypers-key-joint.web4ed.org

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


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
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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: tsentsiper.a@gmail.com

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