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Machining Cell Control using Abstract Machine Tool

Chang Ho Lee*, Dongmok Sheen*, and Hyung Sang Hahn*

ABSTRACT

Reconfiguration, expansion, or new establishment of FMS requires the availability of a shop floor control (SF(C)
system relevant to the FMS since it is closely related with the hardware components of FMS. Due to the expensive cost
of its development, significant research efforts have been made to develop an SFC system that is reusable. This paper
presents Abstract Machine Tool (AMT) approach applied to develop an SFC system that is reusable without additional
programming. The AMT model enables us to design the SFC system independently of the hardware-dependent attributes
of equipment; an AMT models a workstation by abstraction and presents an equipment-independent interface to
machining cell controller. Specifically, we describe how we formalize the interfaces among equipment in order to build
an AMT and how we design the machining cell control softwarc based on AMT modecls. We also present MACHINIST
the machining cell control system for IAE-FMS plant as an implementation example.
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Table | & #o] xoj7} 7}»4?'& ] (controllable
equipment)®t A& 4 ¢l 4 B](noncontrollable
equipment) 2 F-HF A}

Table 1 Equipments in Machining Cell”

Equipment Explanation

Material Processor MCT, TCT,

(MP) CMM ...

Material Handler Intra-workstation
Controllable | (MH) Move
Equipment Material Transporter | Inter-workstation

(MT) Move

Automated Storage

(AS) AS/RS
Noncontrol- g;ger Storage Passive Buffer
lable Noncortrollabl
Equipment Passive Device(PD) M(;)ncon otlable
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Table 2 Equipment Class and Physical Model'¥

Class Class ]
iti P al Model
Name | Definition hysic
Material | dowpload  dowgload
MP Processors process
Material _
pick put
MH Handlers o——>p0—" 30
Buffer store retrieve
BS Storage as_put as_pick
Material
MT | Transport- | QXL pO-—pO-ILERG
ers
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Fig. 2 Examples of equipment -configuration in
workstation for machining
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Table 3 Information Flow of AMT

AusE SR e
P 4 7hE
Workstation rogram gl HE
Controller o a2l
] Machining Start SR S AR
(37 Program ERI
Download/upload | Download/Upload
MH Working . N
On/Off MH Working or Idle
MH Loading A wEg)
from BS] (BS1->MP)
MH Loading FAE g
from BS2 (BS2->MP)
MH Unloading to | 324 ¥b&
BS1 (BS1<-MP)
MH Unloading to | ¥ 2H& Ht&
BS2 (BS2<-MP)
2
gl gt onoff Buffer #1. Pallet {111t
Workstation
Controll )
(7[‘;‘;]“% ‘;_) BS2 On/Off Buffer #2. Pallet {11
MP On/Off MP Ready 1) it
(T\;lr}:/(l)\/lf?chmmg Machining or Idle
MP Workpiece MP ol Workpicce
On/Off EERL
Alarm On/Off Alarm 4j &
EMG Stop Emergency
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