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Design of an Ultrasonic Automatic Calibration Scanning Device for Reactor Pressure Vessel

SONG Hao' . WANG Juntao’, ZHOU Wen’ . WANG Long’ . GAN Wenjun®

(1.College of Mechanical and Power Engineering, China Three Gorges University, Yichang 443002, China;
2.China Nuclear Power Operation Technology Co., Ltd., Wuhan 430223, China)

Abstract: A new type of scanning device is designed for the critical preparation of ultrasonic testing of reactor

pressure vessels, the calibration of ultrasonic probes. It mainly realizes stable clamping and smooth driving of the

ultrasonic probe, and can accurately determine the moving position of the probe on the calibration test block, adjust

the pressure of the probe on the surface of the test block and measure the pressure value. The device can be applied

to different types of calibration test blocks to serve ultrasonic testing of pressure vessels. This paper focuses on the

analysis of the structure, working principle

e and design points of the scanning device; the test was carried out with

the designed scanning device, and good detection results were obtained.
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45T2 12-1401 0.2 12-1412 451.4 12-1446
i E/mm ¥ 25 /dB B/ mm B35 /dB v B /mm ¥ 15 /dB

0.49 26.7 0.90 55.3 1.28 6.0
57.04 26.8 58.81 56.0 14.38 13.8
109.74 31.0  110.64 60.0 25.47 13.9
158.91 34.2  161.73 63.7 57.56 7.0
208.27 38.9  214.46 67.3 107.24 6.2

264.81 39.8
314.22 42.5

260.78 69.9
317.87 71.5

207.31 11.6
307.25 15.7
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LR/ BB FLIR/ Wb R FLER PR FLER/ Wbt R LR/ B FLIR/ WEBRBOE FLIR/ WEBR B

mm /% mm /% mm /A mm /% mm /% mm /% mm /%
55.58 70.6 58.97 85.1 58.79 83.9 58.07 83.5 56.08 71.0 55.80 75.1 55.94 75.3
107.38 62.0 108.96 66.3 108.83 69.0 108.87 70.6 107.15 63.1 108.60 72.9 107.83 68.2
158.72 89.4 158.68 90.2 158.50 92.5 158.54 92.2 158.41 87.1 158.23 90.2  158.27 90.6
208.58 80.4  209.75 78.8 209.53 78.8  209.62 78.4  209.48 76.9  210.07 79.6  210.21 77.6
259.11 76.5 259.07 76.1 258.84 78.0  258.12 78.0  258.79 76.5 258.61 78.8 257.89 78.4
313.71 72.5 313.57 69.4 312.63 70.6  312.67 70.6  313.39 71.0 313.21 72.5 314.03 72.2
369.62 53.7 369.53 52.9 371.02 53.7 371.02 54.1 371.02 53.3  370.80 55.7 370.75 55.3
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LB/ Whbrdm FLER/ WEBR M m FLER/ WEbRMm FLUE/ WibRdm FLEE/ WibRdEm FLBE/ WEbRUEE FLBE/ DR

mm /% mm /% mm /% mm /% mm /% mm /% mm /%
57.57 63.9 58.88 65.1 58.02 67.5 58.02 70.6 58.18 68.6 57.98 71.4 57.81 72.9
110.70 54.5 110.83 53.3  109.68 54.5 110.42 55.7 110.42 54.1  109.60 55.7  109.35 55.3
160.15 74.5  159.99 76.1 161.34 76.5 161.34 77.6  161.34 75.3 160.56 80.0 161.34 82.1
212.27 60.4  211.44 66.7 211.20 67.1 211.20 67.8 211.94 69.8 211.94 69.4  212.00 69.0
266.15 65.1 263.68 68.6  264.30 68.2  264.30 69.0  265.08 67.8 264.26 73.3  265.08 69.4
315.80 62.4  314.07 63.1 318.63 65.1 318.63 64.7 314.64 62.4  317.77 67.5 317.65 69.4
R4 BRI 2-UR2ERAENTURHIREBEILNCERBEESHEE
6N 21N

LW/ Wb bR LI/ WEE R

LT/ Wb

LW/ Wibedom LI/ WBMos LI/ W

mm /% mm /% mm /% mm /% mm /% mm /% mm /%
15.55 56.9 15.55 57.3 15.55 55.3 15.55 53.3 15.55 53.7 15.55 53.3 15.55 54.1
25.22 82.4 25.22 83.5 25.22 84.3 25.22 83.5 25.22 80.0 25.22 81.6 25.22 83.1
56.61 56.5 56.61 58.0 56.61 59.6 56.61 60.4 56.61 54.9 56.61 52.5 56.61 46.3

107.00 66.3 107.00 66.3 107.00 65.1 107.00 65.9 107.00 66.3 107.00 64.3 107.00 65.5
207.06 66.7 207.06 66.3 207.06 67.1 207.06 66.3 207.06 67.1 207.06 65.1  207.06 67.1
307.10 69.4 307.10 69.0 307.10 68.6 307.01 68.6 307.10 69.4 307.10 67.1 307.10 68.2
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