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Expansion in RMS
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Abstract: Production capacity scalability design is one of the
major issue in reconfigurable manufacturing systems (RMS).
Aiming at the problem of lack of practical production capacity
reconfiguration methods, a production capacity expansion
reconfiguration method of constrained RMS with characteristic
of dynamics was proposed. First, based on an analysis of
three kinds of
fundamental reconfiguration methods were given. The RMS

production capacity scalability theory,

constraints models were constructed, and then, on the basis
of cost models, production line smoothness index model, an
integrated production capacity expansion model of RMS was
established. According to the characteristic of the proposed
integrated model, the implementation method was described
in details. At last, a case was illustrated to verify the
practicability and effectiveness of the given method.
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Tab.1 Assigned tasks, costs and time of machine tools
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wExn  mTEs GO il SR, gidind i
M O, 50.0 5.0 18.0 12.8 55.0
M, Op, 45.0 4.5 15.5 11.3 50. 0
M; O, 30.0 3.0 14.0 8.6 40.0
M, Op, 54,0 5.4 20. 0 16.1 60.0
M; Ok 28.0 2.8 13.0 8.5 30.0
M, Oge 18.0 1.8 8.0 2.1 20.0
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Fig.5 Augmented directed acyclic graph of cylinder head RMS
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Tab.2 Optimal and suboptimal configurations of cylinder head RMS

iaca H# Bir R BORME B4 FHRER
1 SXMi—>2X Mp—>2 X My—>3 X My—>2 X Ms—>1 X Ms 1165.9 910. 8 1421.0
2 3XMi—>3X Me—>2 X My—>3 X My—>2 X Ms—>1 X Ms 1173.0 964. 8 1381.1
3 SXMi—>2X Me—>2 X My—>3 X My—>2 X Ms—>1 X Ms 1186. 2 832.5 1539.8
4 SXMi—>2X Mo —>2 X My—>3 X My—>2 X Ms—>2X Ms 1298.5 939.1 1657.9
5 XM > 2 X My—>2 X M3 X My —>2 X M;—~>2 X Ms 1309.3 860. 8 1757.8
6 2HX M —>3X My—>2 X M3z—>3 XMy —>2 X M;—~>1X M 1392.5 886.5 1898.4
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