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Application of Ultrasonic High Temperature Testing to Steel Casting

MA Wen-jin, TA Ling-xi, GAO Yang, ZHENG Li-gang, XIANG Peng
Testing Center, Ningxia Kocel Group Co., Ltd., Yinchuan 750021, Ningxia, China

Abstract  Repair welding process of the steel casting consists of preheating, cooling after welding, and
ultrasonic testing, etc. When the defects were found after ultrasonic testing, the process of preheating and cooling
needed repeating, which resulted in the longer period of welding. To decrease the period of welding of steel
casting, the acoustic characteristics of the ultrasonic testing were studied and analyzed at high temperature. The
testing temperature, testing sensitivity, and defects location difference between high and low temperature were
determined and validated, which were adapted to the high temperature testing of ultrasonic for steel castings.
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Table 1 Experiment data of echo height—temperature
90
rc 1/% 1/dB 2% 2/dB 3/dB 2.l
70 30 0 30 0 30 0 =
N 33
65 33 0.8 32 0.6 35 1.3 | AD 0273
60 35 1.3 34 1.1 40 24 P{H 0.646
55 38 2.1 39 2.3 45 33 I 5 3 2
50 50 4.4 53 4.6 52 45 % {1 1] 25/
45 60 6.9 61 6.2 62 62 PE3  fiJohnson i 5 AL £ 1H
40 68 7.1 69 72 69 72 Fig. 3 The probability curve of echo height-temperature
35 75 7.3 74 7.8 87 8.3 after Johnson transformation
30 88 9.4 92 9.7 92 9.7 2
28 90 9.5 94 9.9 93 9.8 .
Table 2 Wave speed—temperature relational table
25 90 9.5 94 9.9 93 9.8
/C / m-s™ / m-s™
99 25 5912 3216
30 5910 3215
90 [
s 35 5903 3212
= sof 40 5900 3209
- N 33 45 5896 3205
10} AD 1.216
Pl <0.005 50 5893 3203
1 55 5889 3202
0 8 16
KV [l R BE/dB 60 5885 3200
e e s o 0 e 65 5 880 3196
Pel2 (e e s FEE o L A e A B 3 1
70 5875 3192

Fig. 2 The probability curve of echo height-temperature
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