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Design and Realization of an Automatic Nail Polish Packaging Production Line
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ABSTRACT: The work aims to put forward a scheme of automatic nail polish packaging production line at the request of
some nail polish production enterprise, and develop the packaging production line for the automatic packaging production
of nail polish, in order to improve the efficiency of the nail polish packaging production line, reduce the labor cost and
achieve the goal that machine replaces manpower. Through the analysis on the nail polish packaging production process
of some nail polish production enterprise, SolidWork software was adopted to respectively establish the 3D models for the
empty bottle placing device, device used to place steel ball into empty bottle, nail polish injection device, bottle cap
placing device, cap screw-in device and finished product output device, etc., and design the drawings for the parts com-
posed of each device. Siemens S7-200 PLC was used to control the coordination operation of AC motor and cylinder of each
mechanism, so as to achieve the automatic packaging production of nail polish. An automatic packaging production line of nail
polish was developed, which achieved the automatic packaging production of nail polish and met the enterprise require-
ments. Such packaging production line of nail polish has solved the difficulty of automatic packaging of nail polish, which
achieves the goal that machine replaces manpower and improves the packaging production efficiency of nail polish.
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Fig.1 Overall mechanical structure
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Fig.6 Nail polish injection device
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Fig.7 Aligner mechanism of bottle caps
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Fig.9 Cap screw-in device
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Fig.11 Electric control system
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Fig.12 Main program flow
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Tab.1 The results of product filling capacity error
WETS  SnmRmL  AREEmL

1 9.9 0.1

2 9.8 0.2

3 9.9 0.1

4 9.8 0.2

5 9.8 0.2

6 10 0

7 9.9 0.1

8 9.9 0.1

9 9.9 0.1

10 9.8 0.2
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