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Developments of On-Line Ultrasonic Testing Apparatus in

Iron and Steel Industries
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Fig. 2. Block diagram of on-line UST apparatus.
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Photo. 2. Nozzles and water jets of on line UST,

Probe, 20mmg, SMHz
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Fig. 3. Structure of capsule.
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Fig. 6. Arrangement of automatic ultrasonic testing equipment.
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Fig. 9. Principle for generating plate wave.
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Table 2. Ultrasonic test methods for thin sheet.
: No of probes .
Adaptive Detectable : : Non-inspec- o
Methods thickness width by a 11‘05;00111:151131 eisliré%h table width | Detectability] Application
( mm) probe ( mm) sheet % or mm .
Plate wave - Cold strip mill
method 100~150 mm . Shear line
0-3~16-0 700~1 500 1~2 very good | p: 11 .
QD (Both edge) Pickling line
Multiple echo
method
! 26 .
ZD;, 3:0 up 20 602, normal - not yet applied
) I (50 mm pitch)
Double crystal
probe method 86
h 50 up 20 60% very good |- Pipe mill
E I ?l (50 mm pitch)
Through trans-
mission method o6 - Plate mill
40 below 10 809, normal . Pipe mill
,=‘l£_/ﬁﬂ%i§r_, (50 mm pitch) (Edge testing)
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F 254 EREBTIRbR T 5. BT A SKIARBEFTT
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i 4 sk 400 m/min TH5. HHRFEZY 7 —
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U LGRS R S TR 0 M & ORicia d 2 BEOEMH
EDHOLNHEDT, ¥ XLI-BILFOEIRLIUSEE
HEEHAEDLEF -2 X 0HETCERIES X5
THIEREEH IR CERTH 0. BOERNTIRE
BEE, &< CETF, FEREMEREICRE DD, %

54 LR bELS 1'6~6'3m/m TH 5.
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25, ZhEiFUH/K, R. Poaiman S EE L X%
fFoRESEGEEZ VWS . Fig. BIART X ST
VAT IZEE, THWOASAE 5~35° Lkbh, B
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Longitudinal wave velocity of steel 5 790 M/sec
3l Transverse wave velocity of steel 3 200 M/sec
\ Water = Steel  Surface wave velocity of steel 2 950 M/sec
#r N Poisson ratio 028
32 “l% Sound velocity in the water I SO0 M/sec
30 o —= 300 34|
28} 27°57'
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Fig. 10. Generating modes of plate wave according to frequencies and plate thickness.
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11. Location of on-line flaw detection apparatus.
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Fig. 12. Classification of probe contacting method.
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Fig. 13. Generation of plate wave by focused
probes.
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Photo. 3. Plate wave testing on the spiral mill.
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%.
M 5 STEIEEEO BRIk E Table 4 TR

Table 4. Different NDT methods for pipes.

Kinds of pipes Outside diameter (mm) | UST | Eddy current | Magnetic | X-ray Penetrant
89'1¢ under © © ‘ @) — A
Seamless pipe
89°1¢ up © @) O — VAN .
Electric resistance 89:1¢ under © © ‘ O — JAN
welded pipe 8914 up o o o — ~
Sub-merged arc
welded pipe © - VAN © A

: Very good applicable
: Good applicable

: Only sampling test

: Not applicable

I >00
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Fig. 14. Ultrasonic immersion pipe detector diagram,
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Photo. 4. Pipe testing instrument using revolving
probes.
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Fig. 16. Relation of skip distance to echo height.
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Fig. 17. Flaw detecting sequence for manufacturing UOE pipe.

—_—

Fig.

(O XKCCR

a

~—

Weld seam
]
TR, TH,
T——t
g —— \H —f3-
TRy u TR
N ]
e
N
N—1
N
7s = Ry
(c)
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Transmission pulse

Monitor gate for weld seam

Fig. 19. Relationship between weld bead echo and
monitor gate for weld seam.
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probe A ( pulse echo
method )

Step I = The right side 2/3
of weld seam scanned by
probe B (pulse echo
method }

Step IL:Probe-to-specimen
coupling check {trom-
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Fig. 20. Method of weld inspection using by
electronic switching device. ‘
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Fig. 21. Block-diagram of ultrasonic flaw detector for weld inspection using by

electronic switching device.
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Photo. 7. A view of on line scanning mechanism
for spiral mill.
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Fig. 22. Principle of scanning from a constant

distance by 70° angle probes.
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Fig. 23. Billet testing apparatus (Niederrheinische Hiitte).
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Fig. 24. Testing round stock by magnetostrictive
excitation according to KAuLe[173].
§ transmitter; E, receiver for crack echoes;

E; receiver for sound transmission pulse.
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