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Fig. 1 Schematic diagram of the array detection

system arranged in 8 columns and 8 rows
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Fig. 2 Upper computer interface
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Table 1 Uranium ore standard source parameters
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Fig. 3 Two-dimensional waterfall plot of count

rate before calibration of array detection system
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Table 2 Consistency analysis results of array

detection system before calibration
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Fig. 4 Two-dimensional waterfall plot of count rate

after calibration of array detection system
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Table 4 Consistency analysis results of

array detection system after calibration
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Design of Gamma Array Beneficiation Detection System and Its
Consistency Correction Method
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Abstract: To enhance the separation efficiency and accuracy of medium and low-grade uranium ores,
we developed a gamma array beneficiation detection system based on 64 Nal detectors and established
a reliable consistency correction method. This system adopts an 8-column X 8-row array layout, in-
tegrating a digital single-channel pulse amplitude analyzer, an FPGA data processing module and an
STM32 control module, which can achieve synchronous acquisition and real-time processing of gam-
ma-ray signals from uranium ore conveyed by belts. To address the problem of count rate deviation
caused by multi-detector process differences, a mathematical model for count rate consistency analysis
was constructed, and one-way analysis of variance was used for consistency evaluation. The test re-
sults show that before calibration, the F value among the detector groups reached 3 654.41, and the P
value was 0, significantly deviating from the consistency standard. Then, the t-test method was
adopted to locate the abnormal detectors. After calibrating the abnormal detectors, the F value
dropped to 0.64, P=0.98>0.05, and there was no significant difference in the counting rates of each
detector. This system effectively enhances the accuracy and stability of signal acquisition, providing
efficient technical support for the pre-beneficiation of low-grade uranium ore before grinding. It has
significant engineering value for expanding the utilization boundaries of mineral resources and reducing
subsequent processing costs.

Key words: preliminary beneficiation of uranium ore; radioactive sorting; gamma ray sorting; array

detection system; consistency calibration; Nal detector; one-way analysis of variance; t-test



