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Teat—-cup Attachment System for Robot Milking System
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Fig. 1 Drawing of teat-cup attachment
system

Fig. 2 Picture of teat-cup attachment system

25 A8t RC(Radio contro)§ M E EEE 43 DCEE S A4
Z el A v E (potentiometer) 2 FAEHM, A7|7F 2YolHA & EAE dg
7 A ok YRl AlolE PWM(Pulse width Modulation)#) o 4] o
48Vl A 6.6 kg - cmol™, F&AEEE 045 sec/60. o]t}

AR ZEHE & A9 A4 X, Y 22 FAHEY, £ A2Y0e 25 g9 AR B
B2 FAsA.

Table 1 Specification of RC servo motor

Operating | Operating Stall . .
Control Operating Weight
Model voltage speed torque
system (V) (sec/60. ) | (kg.cm) angle(, ) (g)
Pulse
HS-75BB width 48~60 | 045~034 | 6.6~82 90/180 35
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(a) RC servo motor (b) Control board
Fig. 3 Control system for teat-cup attachment system
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Fig 4 Picture of Rotary connector on teat-cup attachment system
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Fig. 5 Flowchart for teat~cup attachment system
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Fig. 6 Experimental system for teat-cup attachment system
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Table 2 Experimental design of error values for teat-cup attachment system

Point 1 2 4 5 6
Teat-cup X A X y X y X ) X y
1(A) A-1x | A-1y |A-2x | A-2y | A-3x A-4x | A-4y | A-5x | A-by | A-6x | A-by
2(B) B-1x | B-1y | B-2x | B-2y | B-3x B-4x | B-4y | B-5x | B-5y | B-6x | B-6y
3(A) C-1x | C-1y | C-2x | C-2y | C-3x C-4x | C-4y | C-5x | C-By | C-6x | C-6y
4(A) D-1x | D-1y | D-2x | D-2y | D-3x D-4x | D-4y | D-5x | D-5y | D-6x | D-6y
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Table 3 Experimental design of repeatability for teat-cup attachment system

Point
2 4 5
Teat-cup No:
1(A) A-2 A-4 A-5
2(B) B-2 B-4 B-5
3(A) C-2 C-4 C-5
4(A) D-2 D-4 D-5
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Table 4 Error values of servo-motors for teat-cup attachment system (unit: mm)

Point) 2 3 4 5 6
Teatcup X y X y X y X v X v X y
1(A) 0910404106105/ 04|04(03|07]03 12|06
2(B) 081 0 102107103 ,08;08[09106] 003109
3(A) 05108105108 |08|09 |07 )09 1 08 |07 05
4(A) 06 1 05| 08 1 06 07 )06 | 07 1 07109109
Ave. 07 1043048 078|055 0.7 {063 0.7 {083[045| 06 | 0.3

X axis Y axis

0.8

Error{mm)
Error(mm)
o
o

<
a

o
N

o

x-1 x=2 x~3 x-4 x5 x5

. y-1 y—2 y-3 y-4 y-5 y-6
Points

Points

(a) X axis (b) Y axis
Fig. 7 Error values of X, Y axis
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Table 5 Error values for repeatability (unit: mm)
Repeat No.
Teatcup No.p 1 2 3 4 5
A Cup 15 0.8 -05 1.3 1.1
B Cup 1.8 -0.7 -1.3 1.1 1.2
C Cup -0.9 -1.1 11 0.7 -1
D Cup 1.4 09 -0.9 05 09
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Test of Repeatability

Error(mm)

No. of repeat

Fig. 8 Error values by test of repeatability
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