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Synopsis :

Automatic and high-precision detection has been achieved for billet surface/internal
inspections by changing the profile of the billet used at wire rod and bar mills from
square to round. Surface inspection employs magnetic leakage flux testing, and the
minimum detectable flaw depth is 0.3mm. Internal flaw detection discriminates
between surface layer flaws and internal flaws by combining the newly developed
normal-and-angle two-probe beam method with the conventional one-probe angle beam
method. This can determine whether it would be possible to use a grinder to eliminate
flaws. These flaw detection units, grinders for eliminating flaws, and a final magnetic
test are configured in a continuous line to deliver both high-precision flaw detection and
high efficiency. A manufacturing system for high-quality wire rod and bar products that
can satisfy today's ever-increasing quality demands has been established by combining
attempts to improve billet quality with automated flaw detection at wire rod and bar

mills.
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Quality Assurance in Entire Cross Section for Billet Used
at Wire Rod and Bar Mills
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Automatic and high-precision detection has heen achieved for billet surface/internal inspections by changing the profile
of the billet used at wire rod and bar miils from square to round. Surface inspection employs magnetic leakage flux test-
ing, and the minimum detectable flaw depth is 0.3 mm. Internal flaw detection discriminates hetween surface layer flaws
and internal flaws by combining the newly developed normal-and-angle two-probe beam method with the conventional
one-probe angle beam method. This can determine whether it would be possible to use a grinder to eliminate flaws, These
flaw detection units, grinders for eliminating flaws, and a final magnetic test are configured in a continuous line to deliver
both high-precision flaw detection and high efficiency. A manufacturing system for high-quality wire rod and bar products
that can satisfy today’s everincreasing quality demands has been established by combining attempts to improve billet
quality with automated flaw detection at wire rod and bar mills,
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1 Reheating furnace 9 Profile meter 17 MLFT
l_ 2 Soaking pits 10 VH hot saw 18 AUT
Finishing line 3 Breakdown mill 11 Stamper 19 Grinder
of round billet 4 Hot sc.arfer ] 12 Cooling bed 20 MM'_T
5 Shearing machine 13 Labeller 21 Peeling
& Breakdown hot saw 14 Labell reader 22 ECT

7 Turn table
8 VH mill

16 Debaring machine
16 Shot blast

Fig. 1 Layout of the billet mill ai Mizushima Works

(1) Standard specification (2) Strict specification

[ Debaring machine i Debaring machine l

Table 1 Inspection equipment for billet

i | I Equipment Specification Installation date
| Shot blast —I L Shot blast | MLFT
I I Method Billet turning type
| Automatic ultlrasomc tester ] I Automatic ulltrasomc tester ] Accuracy ?sl?gd&] 01% rrnnr:l Feb,. 1984
| Maguetic leakage flux tester I | Peeling I
- I : ) Probe Hall element
I Grinding J I Eddy current tester I 24 channels x 2 heads
I I AUT
| Manual magnetic tester J I Grinding | Method Billet turning type
Fig. 2 Flow chart of round billet inspection Frequency Kgg{:a;r%?::e& gg{ %;—Iz Ot 1997
Accuracy 1mme X 10 mmi, S/N=3
22 ELvw 3 & F UL Number of probes X;)rmal: 1, Angle: 2
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HUTMSEE D 2 b BEHEE £ T SRR TEMMICIAET S 7 1 Accuracy Length: 10 mm
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RO KRGS BHRISE (manual magnetic tester, BUE  Accuracy L Aug., 1999
MMT) & DR L FALBIIRBERY A3 hWEIHEEY 71 ¥ ¥ b Eddy current
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Fig. 3 Front view of magnetic leakage flux tester
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Fig. 4 Relationship in detectable defect depth between conven-

tional type and new type for MLFT
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Detecting sensor of billet edge

Marking gun

Eddy current sensor {10 mm x 10 channels) Billet

Fig. 5 Sensor head layout of eddy current device
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Fig. 6 Principles of developed ultrasonic testing method
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Double probe technique
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Defect depth

Surface

Fig. 7 Judgment methed of defect depth

Table 2 Comparison of square billet and round billet for surface
defect detection of bars

Square billet Round billet
Acceptance ratic (%) 90 95

Table 3 Comparison of square billet and peeling billet for num-
her of surface defect per billet of rods

Square billet Peeling
Number 0.96 0.35
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