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Abstract. With the need of bolt parts automatically processing requirements for a manufacture 
company, an automatic production line of this parts was designed, also simulated and optimized. 
Firstly, on the basis of analyzing the process characteristics of bolt, the process route of it was 
established by considering the balance of the production line and the distribution of working 
procedure; Then, the automatic production line simulation model was built by using the object 
oriented modeling method, meanwhile the line was emulated in the discrete system simulation 
software Plant Simulation, the blocking problem in the productive process was improved and 
optimized from the aspects of adjusting the number of key equipment, and improving the process 
route. The experiment results show that the improved production line running reliably, the balance 
of the production line and production efficiency are improved significantly. It will reduce the 
planning and engineering costs, and provide technical support for the production line construction. 

1. Introduction 

With the changing of the global economic situation, the manufacturing enterprises 
confronted with severe challenges such as the market demand of the products was 
diversified and personalized, the product updating speed was accelerated, and the product life cycle 
was shortened [1-3]. So, under the premise of ensuring product quality, enterprises must accurately 
respond to the market demands by constantly optimizing the production mode, improving 
production efficiency, and reducing production cycle. Nowadays, under the lean production mode, 
many automobile manufacturing enterprises have realized that the planning and layout of a new 
production line directly determines the product quality, production efficiency and economic benefit 
of the enterprise. Therefore, the production line design is attached great importance [4-5]. It was 
very difficult to achieve the expected effect of the design, implementation and control of a 
production line by using the traditional manual design method [6-7]. According to reports, many 
have been running complex manufacturing systems (especially FMS) about 80% [8-9] in foreign 
countries were not fully meet the design requirements. Computer aided design method based on 
virtual manufacturing technology has been widely used in the design, operation and optimization of 
the manufacturing system.  The Plant Simulation software was used to model and simulate the 
designed production line to find out possible problems in the planning, and to find the optimal 
design by modifying and adjusting the parameters, which could reduce the capital investment, 
reduce the running cost and improve the production efficiency. Finally, it could provide a solid 
foundation for the long-term high-efficiency operation of the production line. 

2. Analysis of the production demand and process characteristics of bolt  

2.1 Production demand of bolt 
A manufacturing enterprise needed to expand the production scale of bolt to meet the market 

demand, so it was necessary to build a new production line to adapt the new production plan. The 
designed annual production capacity was 1 million, the monthly work time was 25 days, 20 hours a 
day, with two classes, the rest time of each class was 0.5h, equipment operation rate was 90%, and 
the key size CPK≥1.33. 
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Table 4 improved simulation results statistics 
production processes working (%) waiting (%) blocking (%) 

OP10 91.25 8.75 0 

OP20 86.21 13.79 0 

OP30 89.08 10.92 0 

4. Conclusions 

The model of bolt automatic production line was established and simulated by the discrete system 
simulation software Plant Simulation,  and also optimized and improved the production line. 
Therefore, the balance rate of production line and the production efficiency had been improved 
obviously, and the more reasonable design scheme was determined, which provided technical 
support for the construction of an actual production line. At the same time, there were still some 
waits in the operation process;  and due to the constraints and changes in the actual production 
conditions, the production line cannot be completely balanced,  so the optimization of automatic 
production line would be a long lasting process. 
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