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ABSTRACT

As a part of the configuration design expert system of machine tools, inference mechanisms are construct-
ed in this paper. In addition to procedural inference, the method of multivariable inference is considered as
an efficient approach to deal with the cases of highly coupled condition. We propose a generalized multi-
variable inference procedure. The procedure is applied to the type selection module of the configuration
design expert system of machine tools in order to demonstrate the efficiency and validity.
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Fig. 1 Procedure of configuration system design
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Gantry type

Table o] 4 3
Fig. 2 Four types of vertical machining centers

Column type

Type 4

Type 3
Fig. 3 Four types of horizontal machining centers
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Table 1 Evaluation rules for type selection;vertical machin-
ing centers
Gantry Column Line Tableol$3

a4 5 3 1 3
7 1 3 5 3
Ass HYT 4 3 5 4
7k 3 1 3 5 3
i 59 4 5 1 5
Load Capacity | 4 3 5 4
g A2lsY 3 3 5 3
M 3 3 5 3
i oy 3 3 5 3

Table 2 Evaluation rules for type selection;horizontal
machining centers

Type 1 Type2 Type3 Typed
4o 3 5 3 1
= 3 4 3 5
XEs HElr 1 1 4 5
713 3L ) 1 1 4 5
a5y 5 5 2 1
Load Capacity 1 3 3 5
& 2|5y 5 5 3 3
AN 3 3 3 3
He oy 3 3 3 3
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Table 3. Rules for dimension selection
IF & =548
AND type = gantry
AND table_grade = 400
AND table_ratio = 1
THEN data_set = a0001

IF & ='238
AND type = gantry
AND table_grade = 400
AND table_ratio = 2
THEN data_set = a0002

IF data_set = a0001
THEN table_height = 40
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Table 4 Rules for dimension calculation

Spindle_height = mc_space.height - marginz
- Z_stroke - alpha.value - Working_height

Spindie_height >= Spindle_height_min

Spindle_length = Spindle_length_min/2
+ Y_stroke + marginty/2 + margin + marginy

Spindie_length_min > marginty

Saddle_length = mc_space.iength
- Spindie_length + marginy

Fig. 4 Machine selection : herizontal or vertical
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Fig. 5 Machine type selection

Fig. 6 Rule trace for type selection
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Fig. 7 Solid model of the selected machine type
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