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Automatization of Plate Ultrasonic Inspection
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Synopsis :

To reinforce the Works' heavy-plate quality assurance system, the existing automatic
ultrasonic test(AUT) system has been recently retrofitted info a fully automated one,
followed by the development of a new AUT system for ultra heavy plates, in the
Mizushima Works of Kawasaki Steel. All the operations of the AUT system for plates
whose thickness range is up to 60mm, such as the setting of testing conditions, testing
operation, evaluation, and recording of test results, can be automatically carried out by
the digitized devices and a process control computer system. The ultla heavy plate AUT
system, which can test plates of over 60mm in thickness, has been developed with
emphasis on the automatic recording of test results and the collapsible and portable
mechanism that has provided an easier handling of the system. These AUT system have
successfully automated the ultrasonic inspection of plates in all thickness ranges,

including ultra heavy plates, with very high reliability since their commissioning.

(c)JFE Steel Corporation, 2003
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Synopsis:

To reinforce the Works” heavy-plate quality assurance system, the
existing autornatic ultrasonic test {AUT) system has been recently
retrofitted into a {ully automated one, followed by the development
of a new AUT system for ultra heavy plates, in the Mizushima
Works of Kawasaki Steel.

All the operations of the AUT system for plates whose thickness
range is up to 60 mm, such as the seiting of testing conditions, test-
ing operation, evaluation, and recording of test results, can be auto-
matically carried out by the digitized devices and a process cantrol
computer system.

The ultra heavy plate AUT system, which can test plates of over
60 mm in thickness, has been developed with emphasis on the auto-
matic recording of test results and the collapsible and portable mech-
anism that has provided an easier handling of the system.

These AUT systems have successfully automated the ultrasonic
inspection of plates in all thickness ranges, including ultra heavy

plates, with very high reliability since their commissioning.
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Table 1 Typical examples of defect characteristics on the plate
ultrasonic inspection
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Table 2 General specification of automatic ultrasonic tester
(AUT) for steel plates

Item Specification
Material
Thickness 6.0~60.0 mm
Width 900~5 400 mm
Length 2 900~ 25 000 pun
Method Water gap type double crystal probe pulse

echo technique
Scanning pattern

Pattern I Periphery + horizontal line of 75 mm pitch
Pattern II Periphery 4-100% coverage
Scanning speed
Inside, side edge 60 m/min
Top/Bottom 40 m/min
Probe
Ingide 526 w 25ND
Periphery 526 x 25ND4-5Z6 x LOND
Number of channel
Inside 70 ch
Top/Bottom 10ch
Edge Bchx2
Calibration Fully automatic control for gain, flow gate,
DAC, self-check
Record - Line printer
+ C-scope display on CRT
+ C-scope color hard copy
Others « Gate mouitoring on bottern echo

« Automatic gain control
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Fig. 5 Relation of plate and edge detector position

Table 3 Function of calibration check and seif-control

Calibration Check Self-contral
1. Gain 1. DAC 1. Self-check
2. DAC 2. F/B 2. UST IF check of
3. Gate 3. Amplitude linearity signal
4. Time base linearity
5. Mock UT

DAC: Distance Amplitude Compensation
F/B: Flaw echofBottom echo
IJF: Interface

==

10 - Calibration: '
1 ............... Galn
remremrameannn Time-base linearity
3....DAC
60 mm 4,5, Brrrereees DAC check

Fig. 6 Calibration method and calibration block
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Table 4 General specification of heavy thickness plate AUT

Item Specification
Material
Thickness 160~ 300 mm
Width 1 000 ~5 000 mm
Length 1 000 ~15 000 mm
Method Immersion type normal probe pulse echo

Scanning pattern

Scanning speed

technique

Periphery inside, 100% coverage (25 mm
pitch scanning)

30 mm/fs~300 mm/s

Probe 2.25228~30I x4 ch
Recording « Line-printer

» C-scope record on CRT
Others . Gate monitoring on B echo

- Automatic gain control

» Portable scanner

Detector
KB 6006

Scanning Scanning
ontroliet]” “funit

Keybord =3 CPU

1

#floppy

Fig. 15 Block diagram of AUT system

Probe

CRT

Plate size {1503 595% 5 010 mm) Scanning speed ;300 mm/s

Ttem {min.) 10 20 30 40

Calibration ————1
Mechanical preset —————3
Gain check —————
Scanning (100%4) —
Data forward 1
Print and CRT display ——

Flaw list print [———]

C-scope print ———3

Transfer of mechanism —
Settled ———————

Fig. 16 Example of inspection time analysis
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Fig. 17 Schematic figure of artificial defect and c-scope map
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