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Self-organization Strategy of Machine Tool
Based on Community Load Sensing
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Abstract: The change order will lead to the changes of production process. The concept of processing
community was introduced in order to achieve the self-organized produciton line equipment as well as
the efficient and flexible production. A multi-level structure based on community load sensing was
proposed and a clustering model was set up which was based on the basis of the machine type and
machining capacity to achieve machine tool community division. At the same time, the load rate and
load balancing state were taken as the goal, and the self-organizing dynamic tool community was
proposed to minize the community load {luctuation. The dynamic division of the community was solved
by the improved group genetic algorithm (IGGA). The example suggests that this method makes the
equipment load more balance in the process of forming machine tool community through machine tool
self-organization,
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Fig. 1 The development trend of control system architecture
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Fig.2 The communication model of device mode
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Fig. 6 Sketch map of chromosome coding based on grouping
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Fig.7 Parent cross generation process map based on grouping
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Table 1 Details of ten workshop equipments
/%
1,2 80 Al
1,2, 3,4 75 AB2
3, 4 75 B3
3, 4 75 B4
1,2, 3,4 75 AB5
5 70 C6
1, 2,5 70 AC7
3, 4,5 70 BC8
1, 2,5 70 AC9
1,2,3,4,5 65 ABC10
1 IGGA ) 2 o , 2 P
1 b b b
’ o o ’ Pl s 203
. . 1 O. 4 hy
o 2 .
9
2 9
Table 2 Specific processing route of nine parts and sunmary of each step time consuming
1 2 3 4 S
P, (20) (0.4, 2) (0.2, 5 (0.75, D (1.5, D G, D
P, (10) 1, 2 0.5, 4 1, 2)
P;(10) (0.6, 2) (0.6, 4 (1.5, 2)
P, (10) (0.8, 2) (0.4, 5 (1.2, 2) (1.8, 1 (3.5, D
P5 (40) (0.5, 2) (0.5, 3) (0.6, 1) (0.9, D (2.5, D
P (20) 1, 2 (1.2, 2) 1, D 2, D 4, D
P; (10) 2, 2) 2, D (0.6, 2) (2.2, 2)
Ps(10) 2, 2) (2, 3 (1.5, 2) 2, 2)
Py (40) 1, 2) (0.5, 2) (1.5, D
/h 303 312 235 208 275
3 o 3 200. 8 h, 4 5
GA IGGA
o 9 o
3
Table 3 The original machine community organization status
/d A B C
Al, AB2, AB5, ACT7, . .
1, 2,3 AC9. ABCLO B3, B4, BCS, C6
_ . AB2, B3, B4, BCS, . y
4,5, 6 Al, ACY AB5. ABCILO C6, ACT7,
AB2, B3, B4, AB5, .
7, 8,9, 10 Al, BCS. ABCLO C6, AC9, AC7
11, 12 Al AB2, B3, B4, AB5, C6, AC7, AC9, BC8 ABC10
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Table 4 Status of the machine community organization obtained by GA
/d A B C
1,2,3 Al, AB2, AC7, AC9, ABC10 B3, B4, AB5. BCS, C6
4, 5, 6 Al, AB5, AC7, AC9 AB2, B3, B4, BCS, C6, ABC10
7,8 Al, ACT, AB2, B3, B4, AB5, BCS, C6, AC9, ABC10
9, 10 Al AB2, B3, B4, AB5, ABC10 C6, AC7, AC9, BC8
5 IGGA
Table 5 Status of the machine community organization obtained by IGGA
/d A B C
1 Al, AB2, AB5, AC7, AC9 B3, B4, BC8, ABC10 C6
2 Al, AB5, AC7, AC9, ABCI10 AB2, B3, B4, BCS, C6
3 Al, AB5, AC7, AC9 AB2, B3, B4, BCS, C6, ABC10
4, 5, 6 Al, AB5, AC7, AB2, B3, B4, BCS, C6, AC9, ABC10
7, 8 Al, ACT, AB2, B3, B4, AB5, BCS8, C6, AC9, ABC10
9 Al, ACT, AB2, B3, B4, AB5, ABC10 C6, AC9, BCS8
10 Al AB2, B3, B4, AB5, ABC10 C6, AC7, AC9, BC8
JGA IGGA
, o 6 , 06
GA IGGA , ﬁo.s
IGGA, %0.4]
GA . JGGA g0
Eo.z \ ----------------------------------------------
201N J
° 0
o} e
6
Table 6 The comparison of machine community 9 3
deployment results Fig. 9 Comparison of machine load rate of three modes in
machining processes
/h /%
200. 8 55. 4 5
GA 178.9 68. 6
b
IGGA 168.5 73.2
b
9 3
’ b b
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