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Preliminary Examinations for Ultrasonic

Detection of Sand Marks in Steel

(Studies on the sand marks in rimmed steel

slabs— I )

Shigeru MATsURUMA and Dr. Kimio MUKAEWAKI
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Fig. 1. Shapes and dimensions of specimen.

Searching system

Table 1. Chemical composition of specimens.
(Ladle analysis, %)

Specimen C Si Mn P S
R 3 0-073 | 0-01| 046 0-013 | 0-016
R 4 0-062 | 0-01| 0-33 0-008 | 0-021
R5 0-065i 0-01 | 0-32 0-008 i 0-021

Table 2. Ultrasonic flaw detector and testing
condition.

USKS5M (Krautkrimer, Monitor

Flaw detector incorporated)

Single probe system, Inspection by
contact method

B4T20(Normal probe for immersion
Probe technique), 4Mc, Barium titanate,
20 mm crystal dia.

Gain 41 decibel

Selector High resolving power

Pulse width 14 mm

Coupling medium | Water (added 0°:59; Hydrin)

Amplifier threshold: 0

Monitor Gate setting: 33db

Gakushin STBH-V,5_;: 3195,

Overall sensitivity Vi y.a: 529%
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Table 3. Results of attenuation test.

. . (B —B;) - 100/B; | Number of
Plain O?Cél;?tltt)}'l n : (agerage) multiple
o ectio (%) echoes
X-Y core —> core 56-4 4
X-Y rim — rim 56-0 4
X-Z core — rim 763 3
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Table 4. Comparison between ultrasonic flaw and sand marks.

Ultrasonic flaw Sand marks
Position Plain x F B, | F/B, s Dy Position x l D.
100, 55 X-Y 24 2'8| 48| 0-58 2-0 2:0 98, 545 | 21 2:3
A 63, 65 X-Y 20 22| 26| 085 4-0 1-2 65, 645 | 22 2-7 0-7
73, 65 X-Y 24 25| 2-3 1-07 2-5 1-2 74, 64 22 1-3 03
B 80, 57 X-Y 40 40| 5-0.| 0-80 50 2:0 81, 57 38 1-1
c 108, 11 X-Y 15 27| 43| 063 45 2:0 109, 12'5 19 0-7
50, 46 X-Z 43 20| 45| 044 12:0 3-0 47, 48 47 4-1
D ‘ 60, 57 X-Z 15 4-1 4-7 1 0-87 5'5 1-2 | 62-5, 54 18 4-8
| 90, 51 X-2 14 2-1 4-2 | 0°50 2:0 2:0 | 91'5, 48'5 18 4-2
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Photo. 1. Example of ultrasonic flaw echoes and microstructures.
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