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Output of Cam Motion Curve by DC Servo Motor (3rd Report)
—Positioning by Polydyne Motion Curve—

- Kazuo Kanzaki, Shin-ichiro Suzuki and Haruhisa Kawasaxi

- Several kinds of cam motion curves have been utilized to the high speed positioning or the
contour tracing. To realize the same performance by servo motors, the bangbang or the
optimum control and others are applied recently. This paper describes the feedforward methods
to obtain the same high speed positioning as the mechanical cam motion by applying the inverse
transfer function compensation for DC motor driving system with one degree of freedom
~ vibration load, giving the Polydyne motion curve inputs. By this method to give the dwell-rise-
dwell polynomial motion curve with continuous velocity, accelaration and the other higher
order differential at start and final points, the output loads are able to be obtained the
positioning at arbitrary setting conditions without the feedback from the load. By the adequate
selection of Polydyne curves on the basis of the residual vibrating characteristics, the position-
ing stable for parameter variations are clarified to be obtained.
Key words : cam motion curve, DC servo motor, inverse transfer function compensation, high
speed positioning, Polydyne curve
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Fig. 1 Motor driving system and inverse
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Fig. 2 Effect of A on residual vibration characteris-
tics (4-5-6-7 polynomial curve, J. < Jm)
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Fig. 3 - Residual vibration .characteristics of poly-

nomial curves (Aa=1.5, L. < m)
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Fig. 4 Effect of J. on residual vibration characteris-
tics (4-5-6-7 curve, da=1.5, Jn=770 gcm?
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Fig. 5 Effect of A on residual vibration characteris-
tics (4-5-6-7 curve, J.=1 380, /m="770 gcm?2)
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Fig. 6 Robustness of minimized residual vibration (4-
9-6-7 curve, Ju=1 380, Jn=770 gcm?)
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Fig. 7 Effect of ¢ on residual vibration characteris-
tics (4-5-6-7 curve, Aa=2.0, £=¢.)

325
. wy
~ =
5 S o=
=] —
—{o" -
840 Photo target
DC servo i
Inertia
16 |;>tor PG Tog:;on load J,
M
{ = ' '
| ]

Fig. 8 Experimental setup
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Fig. 9 Residual vibration of 4.5-6-7 curve (A=1.5,
£=86=0.026, £=116.5ms, /L= 138Ogcm2)
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Fig. 10 Experimental results on residual vibration
characteristics of 4-5-6-7 curve (A4a=1.5, L=
0.026, £ =116.5ms, J.=1 380 gcm?).
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