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by using low energy X—ray
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X-ray sensor

Source Source Controller Detector Signal Processor Geometry
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Pre—amp gain 10E+6 (adjustable)
ADC resolution 16—bit

ADC sampling rate 250KHz

ADC acquisition time 0.7p¢s
Digital filters Yes (Average filter)
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Unit : mV

New detector Original detector
Layer <& X—ray off | X—ray on | X—ray off | X—ray on
1 831.5 - 0 7457.6
2 0 3485.4 0 5767.5
3 0 3442.5 - -
4 0 3401.1
Transmission
rate 0.98769 0.77337
(1 layer)
Transmission
rate 0.97581 -
(2 layer)
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2) Lab scale

199, Ao AFEHE Lab scale

Readability 0.1mg
Weighing capacity 220g
Response time (avg.) 3s
Reproducibility <=+-0.1mg
Linearity <=+-0.2mg
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Plastic 18t ond 3rd 4th 5th Avg Stdev
Sample 1 16.74 16.81 16.68 16.67 16.73 16.73 0.05004
Sample 2 33.46 33.46 33.46 33.32 33.27 33.40 0.08237
Sample 3 50.01 50.02 49.99 50.01 49.95 50.00 0.02498
Aluminium 18t 2nd 3rd 4th 5th Avg Stdev
Sample 4 27.25 27.3 27.25 27.25 27.3 27.27 0.0245
Sample 5 54.48 54.46 54.46 54.46 54.59 54.49 0.0506
Sample 6 81.72 81.66 81.61 81.64 81.8 81.69 0.06741

Paper 15t ond 3rd 4h 5t Avg Stdev
Sample 7 79.96 79.99 80.03 79.93 79.95 79.97 0.03487
Sample 8 159.58 159.61 159.59 159.6 159.66 159.61 0.02786
Sample 9 238.45 238.57 238.64 238.8 238.86 238.66 0.1498
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Abstract

A study in measurement of weight
by using low energy X—ray

Taeung Moon
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

Weight measurement using low energy X-—ray was studied.
Performance of two systems in low energy x—ray operation are
experimentally compared; Existing commercial weight measurement
system and one with redesigned hardware configuration for low
energy operation. Standard reference performance is provided by lab
scale. Three different materials, each with 3 samples with different
weight, were measured in order to determine accuracy and
repeatability of the systems experimentally. The result is presented

and discussed.

Keywords : Raidation detection, Weight measurement
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