48 6 Vol. 48  No. 6

2023 12 Sintering and Pelletizing Dec. 2023
(1. 410205; 2.
410205)
o <5% o
: TFO46. 4; TP242 tA : 1000 - 8764(2023) 06 — 0069 - 06

doi: 10. 13403 /j. sjqt. 2023. 06. 086

Research on key technologies of robotic system of fuel grain
size measurement

ZENG Xiaoxin LI Zongpin WEN Wu GUO Yusheng
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Abstract: In order to solve the problem that the fuel grain size in the sintering process cannot be detected online and the
hysteresis quality of manual detection is large a fuel grain size measurement system based on robot and multidayer
intelligent screening machine is proposed. The sampling device is used by the system at first to obtain fuel samples then
the microwave device is used to dry the fuel and the multidayer intelligent screening machine is used to screen the dried
fuel and finally the integrated weighing device is used to obtain the fuel quality of each grain size after screening so as to
calculate the fuel grain size distribution value. The system is put into practical use in a steel mill and the operation results
show that its detection error is less than 5% which could completely replace manual detection. The key technologies
involved in the system such as fixed mass division technology microwave rapid drying technology and multidayer
intelligent screening technology are focused on in order to provide reference and guidance for the improvement and large—
scale application of the system.
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Fig.1 Robot system of fuel particle size detection
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Fig.2 Structure layout of robot particle size

detection host
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Fig.3 Closed-oop control system for fuel particle size
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Fig. 4 Structure of ubdivision device
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Fig. 6 Side view of microwave drying unit
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Table 1 Comparison of the results of manual screening

and screening machine

/mm /mm /
( ) ) mm 1%
1 1.96 2.02 -0.06 2.97
2 1.91 1.93 -0.02 1.04
3 2.05 1.98 0.07 3.41
4 2.07 2.15 -0.08 3.72
5 2.07 1.98 0.09 4.35
6 1.97 2.03 -0.06 2.96
7 1.95 1.87 0.08 4.28
8 1.90 1.96 -0.06 3.06
9 2.07 1.98 0.09 4.54
10 1. 88 1.93 -0.05 2.59
11 1.85 1.83 0.02 1.09
12 1.98 2.03 -0.05 2.46
4
<5%
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