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Abstract

Aiming at the problem of irrational allocation of production line equipment resources and process
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paths due to changes in the machining sequences of different parts, a method for identifying bottle-
neck equipment in flexible production lines based on the theory of constraints (TOC) and the com-
prehensive bottleneck index is proposed. By analyzing the equipment sensitivity and obstruction
degree of the flexible production line, constructing the bottleneck equipment index matrix, and cal-
culating the comprehensive bottleneck index of each equipment by using the multi-criteria decision
analysis method (TOPSIS), the bottleneck equipment of the flexible production line can be accu-
rately identified, which can provide powerful support for the process planning stage and improve
the overall efficiency of the production line. In order to verify the effectiveness of the method, this
study constructs several groups of production sequences for comparison experiments through sim-
ulation, and the results show that the method can stably identify the key bottleneck equipment un-
der different combinations of processing sequences, which can provide decision support for the op-
timization of equipment configuration in the process planning stage and reduce the debugging cycle
of the production line.
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Figure 1. nxj order bottleneck index matrix
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Table 1. Correspondence between TOPSIS method and equipment bottleneck identification elements
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Figure 2. Production line station layout
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Table 2. Workpiece processing information table
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Table 3. Internal characteristic sensitivity bottleneck values of the device
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Figure 3. Blocking of external features of production line equipment with A—B—C—D as the processing sequence
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Figure 4. Blocking of external features of production line equipment with B>A—C—D as the machining sequence
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Figure 5. Proximity of the composite bottleneck index
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