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Synopsis :

Defects detection systems have been brought into operation with the rationalization of
billet production process in Mizushima Works, aimed at obtaining the quality
information of an individual billet and also accumulating the information for an analysis
to improve quality of the billet. These systems involve defect detection devices which are
interfaced directly to a process computer to realize a fully automatic operation. They are
distributed in the billet mill according to their characteristics. Quality information is
available in the billet mill through defect maps, specifying the position of a defect and
the signal intensity as well, which are edited from defect data gathered by defect
detection devices, by utilizing such automation technology as fully automatic operation
and fully individual control. The fundamental idea of the systems, the features and
functions of each device, and approaches to production with better quality were also

explained in this paper.
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Synopsis:

Defects detection systems have been brought into operation with
the rationalization of billet production process in Mizushima Works,
aimed at obtaining the quality information of an individual billet and
zlso accumulating the information for an analysis to improve quality
of the billet. These systems involve defect detection devices which
are interfaced directly to a process computer to realize a fully auto-
matic operation. They are distributed in the billet mill according to
their characteristics. Quality information is available in the billet mill
through defect maps, specifying the position of a defect and the sig-
nal intensity as wel!, which are edited from defect data gathered by
defect detection devices, by utilizing such automation technology as
The funda-

mental idea of the systems, the features and functions of each

fully automatic operation and fully individual control.

device, and approaches to production with better quality were also

explained 1n this paper.
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Table 1 Functions of hot ECT device in quality information
system

Type Functions

1, Control of eccurrence of deflects an bloun
alb casting

Feedback

bz

Prevention of occurrence of defective pro-
duct in large amount

3, Control of hot-scarfing machine

1, Assorting hot-chiarging billets for bar and
rod mill

2, Quality judgement of hot-churging billets

Feedforwaid for bar and rod mill

3, Instructions to condition the surfuce of
billets to conditioning yard of billets in
bar and rod mill
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Table 2 Specifications of hot ECT device

Ttem Spectfications

Material dimensions of square 145, 180, 220, 280 mmb
billet © 25/ at corner

As rolled

‘ Roughnea: Ra ! 80 i

850 — 1000°C

60 m/min

Finish
Surface ‘
conclition

T emperdture

Speed of conveyance

Mechunicul distemce 4 min

\
|
Litt off |

Electrical distance 6 mm

21 channels x 4-units

Number of probes (for 4-surfaces & d-corners)

Top 550 mm
Non-testing area | —
Bottom 550 nun
Standerd test piece SUS 504 stunie:a hteel with
f0| Ldllbral\on an artificial defect

64, 32, 16 kHz

F requemy

Photo 1 Hot ECT device in detection
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Fig. 4 Information system of hot ECT device

Table 3 Functions of computers on hot ECT device

Computer Functions

; - Constructing a data base from detection
Central compuEt‘é’/C) results of individual billet (For filing &
analyzing of defect maps on a batch basis)

» Decision of application of hot ECT device
On-line computer « Decision of detecting levels {large, medi-
p (©jcy | small)

{Coverage: from CC |+ Quality judgement according te detection
to bar and rod mill) results

- Transfer of files of detection results to CC
system, and bar and rod system

Process computer » Muking a defect map

(P/C} | » Tracking of a detected billet
{Coverage: billet

mill Tine} | * Filing tables of detecting parameters (for

ail billets)

- Transfer of detecting parameters

Front end proc(:(;séol_;‘) » High-speed scanning of detection results

- Checking detection device
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Fig. 5 Detecting capability of hot ECT device
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Fig. 6 A CRT display of a result of hot ECT device
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Table 4 Comparison of MLFT and MPT devices

. |
Autematic

MLFT device MPT device

Fluorescence relating
to magnetic Aux

Variable observed Magnetic flux

Sensing element Hall element Visual inspection

Detecting capability | Good Better

Stability of detection | Stable Unstable
Efficiency High Low

Detecting level Alterable Difficult to change

Applied to checking
after conditioning
and detecting in

| precision

Applied to all
the billets

Applications
(Evaluation)

Table 5 Specifications of magnetic particle testing device

Ttem ‘ Specifications

Method - Axis plod method

« Encircling coil method

0.2mm depth, and 5 mm length for
scabs and longitudinal crack

Detecting ability

Magnetization 6000 A for axis prod method

10000 AT (Ampere turn) for encircl-
ing coil method

Automatic position 4 steps due to diameter of billet
control of contacting

rollers {electric poles)

Table 6 Specifications of sutomatic MLFT device

Item Specifications

Method Magnelic leakage flux testing method

Magnetizing frequency @ AC 3kHz

Sensing element Hall element

Sensor Arrangement Number: 24 at each head (48 in tolal)

Distance between elements: 5o

Sensor Coverage 120 mmy/rev.

Rotating speed

0.5—1.2mfs

80 000 t/month

Capacity

Murking Divided inio 3 groups of red, yellow and
white according to the degree of defects

Material inspected Round billets

Dia.: 90 — 400 mm

Length: 5.5—12.5m

Steel grade: Carbon steel, alloy steel
Surface condition: Shot blasted
Total bend: 4 mm/m

Top bend: 15 mm/u

v 70 PIC X v BEE L de, BB, EREM O v, B
A—=vye—35 (TR) ErhiEl, BEsEHEI T+252 47T,
AAL FARICHE v, P ERYZAEE T D, TREE SN T
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Fig. 8 Information system of automatic MLFT device

Table 7 Functions of MLET devices

p Kmd of .
2 *1D R .
Route From-te information Functions
! b Actual defect | Data for quality analysis
a P/C—C/C | map informa- | of individual billet
tion
Basic data for automated
detection (e, g. dimen-
Q/C—P/C Crder e sions, standard,  steel
information
b grade, allowable grlndmg,
depth of billet)
~ On-line quali- | Data for on-line quality
P/C-0/C {ying data Judgement
Detecting parameters and
C P/C—FEP | Parameters data for making defect

map

d Hall ele-
ment—>FEP

Defect signals

Original data for making
map

FEP—
Micro-comp.

Parameters of
detection

Detection gain, billet
length and diamter etc.

e .
Micro-comp. | Actual delec- | Backup data for auto-
—FEP | tion data matic conveyance
Reference Rotation sig- | Correction for position of
[ mark detect- | nal of billet detecting heads in circum-
ing device-» ference direction
FEP

# See Figure 8
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Photo 3 Reference mark detecting device
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Fig. 9 Performance of detection results
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Tuble 8 Specifications of AUT device

Item ‘ Specifications
Type ‘I Material rotating type
Method l Water gap method

Detecting area Total area of the section

Number of channe!:  normal 4
angle (++) 4
angle (=) 4

SEDSUF arrangement

Pitch: 20 nun

Detection coverage 80 mm/rev.

Capacity 45 1/h

Marking

On the surface of defects

koK BT 8ROk 854811 A20H2204529)
SEDHY Elowhk MU L1 L {FE8
1 10000000P ) [ 25y R B oes459)
2 10000000P 5 &5 25411 BB 228E51-5
EQ W0 7 = o HBE (A 7 =N
N fdb] BE 1=28.7 B 2282 §im1=2.2 i@ 2-292

T (1) 2 =Y N R
tb";'l\ RO 10000000P BEF 6150 nen RESE  520.00

bt 0y o e ey ey 130
il B
driggeiafi]
figPo
A 1

4

SR T

FN T Y

A0

stom ]

Fig. 10  An example of a defect map of AUT device
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Fig. 11 System construction of AUT device
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Fig. 12 An example of analog output of AUT device in detec-

tion of 110 mmé billet

Photo 4 A detected defect
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Fig. 13 Diminishing trend of rejection ratic after piping at
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