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Study on Anode Heat Capacity Curve Fitting Algorithm of X-ray Tube

WANG Yan
Medica Electronic Information Department, Shanghai Medical |nstrumentation College, Shanghai 200093, China

Abstract: Objective As one of the important parameters of X-ray tube, anode heat capacity represents the thermal capacity of
tube. Once exceeded its limit, the tube is easily be damaged. It's the reason that we need a real-time monitoring and control in-
gof heat capacity, when the medical imaging equipment works. There are heat capacity graphs in the data sheet of tube, without
the curve equations, which can be directly used for real-time calculation of the heat capacity. In this paper, we designed a sys-
tem which is able to choose sample points of cooling curve, and curve fitting to the approximate equation for real-time heat ca-
pacity calculation. Methods When selecting samples, firstly, the boundary of curve was set, and the boundary values was input,
and the actual coordinates of selected samples from coordinate transformation was obtained, and then, the sample points on the
curve was selected, and their actual coordinate values was calculated. As aspecia case of the linear least-squares method, poly-
nomial fitting was used for curve fitting. 2 sets of data in the same curve for 2-9 order polynomial fitting was selected. Results
The results of 2 sets of data are basically same with 2-7 order polynomial fitting. 3-7 order polynomial fitting can meet the re-
quirements, while 8-9 order is easy to cause the boundary oscillation. According to the computation time, 3-5 order is better for
SCM system, and 5-7 order for PC system. Conclusion The curve fitting of X-ray tube anode heat capacity is effective, and has
the advantages of simple operation, high degree of automation.
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Tab.1 The Data Point
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No. Data 1 Data 2
Time/s Heat Capacity/k] Time/s Heat Capacity/kJ
1 0 285 0 285
2 20.933 256.83 18.253 259.53
3 60.093 216.19 55.650 219.99
4 127.45 166.88 106.68 179.35
5 298.64 101.32 162.29 147.91
6 353.28 87.224 224.33 124.61
7 412.44 74.209 300.02 100.78
8 473.47 61.216 388.45 79.637
9 536.31 49.858 479.63 60.147
10  595.47 40.636 599.06 40.091
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Ord_er 3 4 5 6 7
Time/ms 0.928 1.185 1447 1.714 1.985
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