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ABSTRACT

We use a compound-cam twin arm structure and random tool access method to achieve a faster ATC
(Automatic Tool Changer) system for the accurate position and rotation control of a tool magazine and an
exchange arm. Based on the data obtained from various sensors, it is possible to follow the sequence of commands
in each control step for an exchange arm. However, it is not so easy to reduce the exchange time of the system
because of the slow responses of the sensors and execution mode delays of PLC (Programmable Logic Controller)
scan time. In this paper, we propose a new programmed limit-switch position control method to obtain the shortest
pdssible delays for the random tool access method and compound-cam twin arm structure. With some experimental
results, we have achieved below 0.9sec tool exchange time with the proposed method.
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Fig. 1 Configuration of Magazine
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Table 1 The calculation of limit switch time
(E9 Z9:ms)

Un- Twin | A A
5 clamp |Clamp | arm | Limit
P A 2] | switch
O T2 A1FAE
170 | 130 | 770 { 900
AA- 2719
712 53 HEAZ 50 40 130
71321 . .
Hf } 60" | 507 | - -
AR A Solenoid valve)
i Ak
20/25 | 20/25 | 20/25] 20725
XAz
@ ANF L4174 80/85 | 70/75 | 20/25| 20/25
Limit switchA] 7} o0/gs | 660/ | 750/ | 880/
A& (O-©) 655 | 745 | 875
@ Timer AT
NHdas2] At AL 0/5 o5 | 0/5 | 05
(10ms Timer)
@ AN HOHD) 80/90 | 70/80 |20/30 | 20/30
A BANH-1D-D) o0/0 | 66 | 750/ | 880/
(A A9 650 | 740 } 870
AHAR-2AD-D) 100/ | 670/ | 760/ | 890/
(AR A4 90 660 | 750 | 880
T3 bs Azbael sz O | L | -
o4} Limit switch A 7}-1 80 650 | 740 | 870
o4 Limit switch A]7F-2 85 | 660 | 750 | 880
oA} Limit switch A]7F-3 90 | 670 | 760 | 890

Scan time : 10ms, Inverter frequency : 57Hz,
! Solenoid valve+Cylinder=30ms+30ms=60ms (3-3}),
"2 . Solenoid valve+Cylinder=30ms+30ms=60ms (5 3}).
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Table 4 Comparison for exchange time of tool
Maker catalog @ @A ZA} (Twin arm)!

glagx | ge|ad=|a=EIA
HAF| DA | BAF| NAH | WAL A6

Table 3 Tool exchange time (Tool to Tool)

Aei71&24 |Hd=A

g & |BEH (Fig. 8) (Fig. 7)
57Hz | 61Hz 61Hz

A A2QAZH 09% [ 112 ] 1X2 | 116&
H 2847 219;7? 09% | 0.8% | 0.89%
B 28N - oox"|osx"] 1&x7

". Sampling3]<5* 10003] 7+7 100ms
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