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Sensorless Vibratory Orienting of Small Polygonal Parts
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Abstract : This paper covers topics related to the investigations for the problem of sensorless vibratory orienting of polygonal
parts with high probability through dynamic simulation. The author's program for mechanical systems with changing topologies
was experimentally validated and was used as a simulation and design tool for motion behaviors of the vibratory
parts-orienting system in the dynamic environment. A flat level vibrating bar is proposed as a means of orienting parts.
Dynamic manipulation, in which a part is repeatedly caught and tossed by the bar without sensing, forms the fundamental
manipulation strategy. This paper presents how to plan vibratory manipulation strategies that can orient a small rigid polygonal
part using interaction between the part and the vibrating bar without requiring sensing. The planned motion strategies have
been experimentally validated to show how the dynamic simulation can be used to find favorable vibration parameters for a

given part without knowledge of their initial orientations.
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Fig. 1. Sensorless gravity parts-feeder[15].
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Table 1. Vibratory motion parameters.

Horizontal Level AlB|C|[DJ|E|F|G|H
Vibration

(Amplitude Fre‘i‘{‘zncy 0 | 2958187 [115|144]173]202
1.2mm) (Hz) ‘

Vertical Level 1 2 3 4 5 6 7 8
Vibration F
(Amplitude | MY | o | 251 50| 7.5 101 ]12.6 151|176

0.5mm) (Hz)
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Fig. 2. Sensorless vibratory parts-feeder.
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Fig. 3. Description of the example part.
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Table 2. Data for the example part.

Item Part
(X,Y)of 1 (0.0, 0.0)
Endpoint 2 (101, 35.1)
3 (24.9, 35.1)
) 4 (249, 0.0)
(XG, YG) (mm) (16.6, 18.7)
Mass 03] 296
! (kg - mm2) 08
(1 1) (0.25, 0.24)
e 0.67
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Table 3. Geometric and physical data for example parts.

Triangle | | Triangle 3 |Rectangle 1]Rectangle 2{ Polygon
() (T3) R (R2) Py

1 (0.0, 0.0) | (0.0, 0.0) | (0.0, 0.0) | (0.0, 0.0) | (0.0, 0.0)
(40.5,23.5) | (39.0,13.9) | (0.0, 20.0) | (0.0, 20.0) | (0.033.4)

Item

xyyof| 2
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5 (225, 0.0)
(Xq, Yo)| (mm) | (215, 6.6) | (17.5321) | (29.2, 8.1) [ (17.4, 8.2} [(12.7,10.09)
Mass (2) 1.81 1.13 3.61 229 2.82
I |[Kemmd| 27 1.3 57 18 2.8
P 026-0.29 | 021-0.24 | 0.25-0.28 | 027-0.30 | 0.28-0.31

0.60-0.63 | 0.61-0.64 | 0.55-0.58 | 0.55-0.58 | 0.65-0.68

[N
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Table4. Probabilities of resting aspects for parts.

Part Metod | () | @ [ ® [ @ [
CSA 32 41 27 )
Tl <| [Simulation | 43 | 54 | 3 |/pect rato:
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Test 38 50 12
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. A \ ratio:
T3 Simulation | 49 | 51 | 0 Spe(;3 6a ©
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R1 [m @ Simulation | 95 5 Aspect ratio: 0.40
Test 100 0
. CSA 60 40
R2 Simulation | 78 22 | Aspect ratio: 0.68
= Test | 80 | 20
- CSA 22 23 12 12 31
P Simulation | 26 17 0 0 57
Test 10 33 0 0 57
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Fig. 11. Establishing process of motion plans.
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TableS. Motion strategies and test results.
Motion Strategy Test
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13. Use of nine-cell averaging.
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