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Abstract As the core component of the harmonic reducer, the contact stress and deformation distribution during the
assembly process of the flexispline affect the reliability life. The finite element assembly simulation process analysis was carried
out by using hat-type flexispline, and the deformation and stress analysis of the long and short shafts of the flexispline and the
front and rear end of the ring gear were extracted respectively. The results show that the deformation at the long axis and the short
axis show a linear decrease trend in line with the actual situation, and the deformation of the front and rear end of the ring gear
changes periodically. The equivalence stress shows a downward trend in the axial tooth width part of the major and minor axes.
The large equivalence stress at the front and rear end of the ring gear is generated at the long and short axes, while the maximum
equivalence stress appears in the transition zone at the bottom of the cylinder at 327. 91 MPa, which is lower than the permissible
strength of the material. The deformation measurement of the flexispline assembly process was measured by the high-precision
coordinate measuring machine, the axial tooth width interval of the long axis and the short axis was 1 mm as the detection point,
and the measurement results were compared with the simulation results to verify. The error results are within 5% , which verifies
the applicability of the simulation analysis and provides data support for subsequent harmonic reducer designs.
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Fig. 1  Composition of the harmonic reducer
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Fig.2 Transmission principle of the harmonic reducer
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Fig. 3 Structural diagram and model diagram of the flexspline
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Tab.1 Material properties of harmonic reducer parts
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Fig.4  Four contact pairs
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Fig.5 Assembly grid diagram of the flexspline
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Fig.7  Flexspline path and displacement curve diagram
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Fig. 8  Stress nephogram of the flexspline under no-load condition
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Tab.2 Deformation of the flexspline at long and short axes

For i 45 2
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Order number K AhAb A
Long axis/mm Short axis/mm
1 63. 884 61.585
2 63. 844 61.621
3 63. 809 61. 657
4 63.768 61. 694
5 63.731 61.729
6 63. 694 61.767
7 63. 658 61. 804
8 63. 622 61. 841
9 63.584 61. 880
10 63. 548 61.917
11 63. 496 61.970
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Fig. 11 Comparison of measurement results and simulation results
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