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Abstract

This is a thesis about the Solid Coupling Design and Torsional Angular Error Character.
coupling which is designed and made is a strong rigidity material.
Coupling Torsional Error. The Angular Error, FEM and Circularity Measurement. Devices are
Friction Driver, Polygon, Autocollimator and Standard Encoder for Measurement. Coupling

elastic deformation causes angular error.
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o] HYEA 1.ONME AASAT JHEAY 9
AN AALE A7HA 222 ¢ (Radial misalignment
A , Agular error a, Axial motion §)=F
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A7EA] - 22k 2.91-% HEIDENHAINALS] AZH ALS
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Fig.1 Three types of alignment error in axial

941

connection using coupling

3. Solid Coupling &7 % FEM3af A

3.1 Solid Coupling & |
Fig.20l A} o] w7 RS W3lA7]WHA] ANSYS
S e H k). Fig. .30l e} o] &S
o o]t 7bgS sk FEM s &Fqitt.

1A

Table 1 material Properties of Solid Coupling
for FEM analvzing

Torque 1.9NM
Material SM20C

Poisson's ratio 0.3
E 210Gpa

Fig. 3 Geometric boundary condition
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Fig.4 Geometric given design
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Figb5 Twist angle for given design of solid
(ANSYS

coupling for  variable  radius
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Fig.6 Calculated torsional rigidity for given
of (Radial
Angular error= 0) and for wvariable radius
(Max. Motor torque = 1.9 NM)

design coupling misalignment,

Table.2 A A= %7 (coupling length
L=50)ellA] ¥4 R=25dw] w|EH 7 A7,
Radial misalignment A=0Omm |,

a=[0.1, 0.2, 0.3, 0.4, 0.5,

]

Angular error
14 o | AREH

942

2Ee HuY EF 1.9 NM 7]=

Agular -
MEY A ()]
error
0.5 3.9311
0.4 3.9190
. 0.3 3.9190
Solid 0.2 3.9068
0.1 3.9068
0 3.8947
0.5 4.198
0.4 4.198
0.3 4.1859
Hol low 0.2 4.1859
0.1 41738
0 4.1616
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Fig.9 Coupling backlash
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Fig.10 Position of motor and driving shaft in
CCW direction for moving Friction driver
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Fig.11 Angular velocity response

we e

=32 0 (mm)

0.1

0.0
e

¢ /
=3
i -0.2 /

2 Xt (mm)

—

0.3

0.4

c1 c2 c3 ca cs ce

He e 5 F 9 x(mm)

Fig.12 Roundness error for different sections

along the axis of solid coupling
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