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Abstract

Through sorting and analyzing the automatic detection process of solid small rocket grain, as well as
theoretical analysis and experimental verification of the universal gripper clamping force required
during the detection process, the clamping force required for outer diameter and length detection,
and the tension force required for inner diameter detection, corresponding automatic detection de-
vices were designed to automatically detect solid small rocket grain. Through the research of auto-
matic detection technology for solid small rocket grain, breakthroughs have been made in automatic
detection technology for solid small rocket grain inner holes, achieving automatic detection and hu-
man-machine isolation of solid small rocket grain, reducing the labor intensity of operators, and im-
proving the efficiency and informatization level of solid small rocket grain detection.
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Figure 1. Typical grain structure diagram
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Figure 2. Flow chart of grain detection
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Figure 3. V-shaped gripper
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Figure 4. Digital ball measuring surface inner diameter micrometer
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Figure 5. Integrated digital ball measuring surface inner
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Figure 6. Ideal detection state
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Figure 8. Stress analysis of inner hole detection in grain
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Figure 9. Determination test of tension required for inner diameter detection
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Table 1. Teat data
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2 24
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3 3#
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5 5#

20.22 e 20.22 0
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7 7H#
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Figure 10. Optimized process
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Figure 11. Optimized control process
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Figure 12. Overall layout diagram of automatic detection device for grain
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Figure 13. Detection module
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Figure 14. Block diagram of production line control system
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Figure 15. Physical picture of automatic detection device for grain
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Figure 16. Operation interface and panel diagram
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Figure 17. Device pressure regulating valve
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Figure 18. Equipment electrical cabinet
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Figure 19. Emergency stop button on the device operation panel
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Figure 20. Data record table
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Figure 21. Setting and monitoring interface for various processes and control parameters
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Table 2. List of control parameters for automatic detection device of solid small rocket grain
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1 DA A DN TS T 3o G R ) 5 A R O RS HEFFHE Y 20 mm/S
2 PR A D Sk fef H e 3o G R ) 5 B R O RS HEFEHE LN 2 mm/S

3 HURHf IS LIS AT 0 oL g R ) 2 A B R S HEFEBLRE HY 500 mm/S
4 $ES AR TpeS HI R LY 3 e 3o G R ) 5 B R O R G HEFEBEE JY 500 mm/S
5 BRI TR T 8 8 I G R ) 5 A R T R G HEF BE N 166 mm/S
6 HOBHHURM T P 5 3o g R o) 5 A R O RS E HEFFBE N 166 mm/S
7 ORI T R 18 L 08 Ik G R 1) 5 A R R R G HEFEBLE Y 600 mm/S
8 BT e 5 i 73 T R R HEFFBIE N 0.15 MPa
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