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Design and implementation of a new type of edible fungi liquid strain
automatic inoculation machine

BAI Zhifeng', JIANG Xue', BIAN Haining”, LIU Ming', MENG Fanwen', NIE Yuze'

(1. Department of Mechanical and Electrical Engineering, Jining Polytechnic, Jining 272000, Shandong, China;
2. Shandong Public Thermal Power Group Co. , Ltd. , Jining 272000, Shandong, China )

Abstract . In order to solve the pain points of liquid strain inoculation in my country’s edible fungi industry such as difficulty in positioning,
low efficiency, high equipment failure rate and serious bacterial contamination, meet the needs of industrial modernization and large-scale
production for efficient and precise inoculation, and improve inoculation efficiency and strain quality, this study develops a new edible
fungus liquid strain automatic inoculator. The research takes the PLC intelligent control system as the core, using 3D modeling and 3D
printing technology to complete the overall structural design of the inoculation machine, and innovatively constructs the four core modules of
bacterial liquid inoculation, bacterial package transportation, bacterial liquid storage and control, and positioning mechanism; at the same
time, the control system software and hardware design is carried out. The hardware is designed using Siemens S7-1200 series PLC, Kunlun
Tong-state MCGS touch screen and other devices to complete the design. The software is based on TIA Portal the main program and
inoculation subprogram are written on the V18 platform, and real-time monitoring of equipment operating status is designed based on the
MCGS configuration environment. In order to verify the performance of the equipment, multiple debugging and tests are conducted. The
bacteria packages with a size of 15 cm X 20 cm are used as the inoculation objects, and the group inoculation mode of 8 bacteria packages
in a basket is used to conduct the test. Experimental results show that the automatic inoculation machine realizes automatic and continuous
operations of bacteria package transportation, intelligent positioning, spray inoculation and other processes, effectively reducing the intensity
of manual work and avoiding the risk of bacterial contamination caused by manual inoculation.

Keywords : edible mushrooms; liquid strain; vaccination machine; intelligent control; factory production
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Fig. 1 Technical route of new edible fungi liquid strain
automatic inoculator
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Fig.2 Overall structure of new edible fungi liquid strain automatic inoculator
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Fig. 3 Design of edible fungi liquid inoculation mechanism
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Fig.4 Control system structure diagram
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Fig.5 Control system hardware wiring
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Fig. 9 Inoculation process subprogram flow chart
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Tab.2 Performance test results of automatic inoculation machine for edible fungi liquid strains
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