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Abstract: A powerlock is used to transmit torque between two shafts, to protect important equipment from
overloads, and to compensate for the misalignment of assembled shafts. In this study, the effect of the shapes
of the inner rings, bolt-fastening force, and friction on power transmission performance of powerlocks is
investigated. Finite element analysis and experiments were conducted for two cases, and the analysis results
were validated. Analyses were carried out for inner rings of various shapes and for various values of bolt-
fastening force and friction coefficient. The main factors that affect the torque transmission performance were
investigated based on the analysis results.
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Fig. 1 () An example of powerlock and (b)
schematic illustration of assembled view
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Fig. 2 Two models of inner race that were subjected
to the analysis and experiments.
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Fig. 4 Torque-rotation angle curve
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Table 1 Torque and axial force test results for two
inner race models (unit: N-m, kN)

Test order
Test Model Average
1 2 3
1 81.1 80.2 | 90.2 83.8
Torque
2 70.1 70.5 | 66.1 68.9
Axial 1 18.1 189 | 18.1 18.4
force 2 17.0 17.0 | 16.1 16.7
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(b) Model 2
Fig. 5 Axial force-axial displacement curve
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Table 2 Mechanical properties of powerlock part

Stress-strain
relation

Young's | Poisson

Material .
aweria modulus ratio

S45C 200 GPa 0.3 o =2320+877¢"%

Hub

Outer race

Inner race
Shaft

S1

S3

Fig. 6 Analysis model for torque and axial force
prediction
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Table 3 Dimensions of used bolt and calculated
joining force

Lead 0.7 mm

Pitch 0.7 mm
Average collar diameter 7.048 mm
Effective thread diameter 3.272 mm

Friction Coefficient 0.2
Joining torque 39 N-m

Calculated joining force Model 1 25960

(N) Model 2 19470
S, Mises ?A;‘?gss%}

(Avg: 75%)

(@) (b)

S, Mises
(Avg: 75%)

Fig. 7 von-Mises stress distributions after (a) bolt
joining, (b) torque, and (c) axial thrust test
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force for two cases of cut and two cases of
number of bolts
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Table 4 Bolt joining force for various friction

coefficients
Friction Coefficient Joining force (kN)
0.2 25.96
0.3 17.81
0.4 13.54
0.5 10.90
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