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Development of Advanced Nondestructive Technology for Special Steel Round Bars and Wire Rods

Mitsuo Yosuia, Junichi Funsawa, Kazuomi Towmrta, Masahiro Okawa and Tetsuro Hasucuch

Synopsis

: Demeand for products manufactured by processing wire rods and round bars, particularly automotive parts, has been

remarkably increasing. At the same time, requirements for dimensional accuracy and guarantee of surface and inner
quality of such parts have become increasingly diversified and severe.

To meet these requirements, Nippon Steel Corporation has developed and put into practive various advanced
inspection equipments and techniques for processing of billets, wire rods and round bars under the policy of “user~in”

and “parts-in”.

In this paper, newly developed inspection methods for eddy current testing and magnetic leakage flux testing are

introduced.

The first is miniaturization of probe, suppression of electro-magnetic noise and self-check by signal observation for
eddy current testing. The second is reduction of bar-end dead zone for magnetic leakage flux testing.

These new techniques are put into practive inspection equipments for an “automatic finishing line (AFL) for wire
rods” and a “finish production inspection system (FPIS) for round bars”.
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Fig. 1. Development of probe. (Downsizing of probe.)
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Fig. 2. Detecting capacity of probe.
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Fig. 4. Configuration of sleeve.
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(a) Signal chart of ECT used conventional sleeve.
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(b) Signal chart of ECT used insulator sleeve.
Fig. 5. Effect of insulator sleeve.
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Fig. 7. Detecting signal of bar-end and surface defect.
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Fig. 8. Power spectrum of bar-end signal and defect
signal.
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Fig. 9. Block diagram of signal detecting circuit.
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Fig. 13. Signal detecting by newly developed method.
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Table 1. Main specifications of Automatic finishing
line and an eddy current tester.

Item Specification
Automatic finishing line
*Rod size (mm) #5.5~ $12.0
+Coil weight (ton) 2.5
+Finishing speed (m/min) 130
*Number of lines installed 2
* Finishing capacity (t/month) 2,000
Eddy current tester
-Rod size (mm) $5.0~ ¢25.0
«Inspection speed (m/min) Max. 160
*Detectability of surface 0.05

defect (mm)
*Rotating speed of probes (rpm) 8,000
*Number of probe 8
*Control function of shaving +Conditioning longitudinal and
system circumferential position of flaws
+Conditioning length and depth of
flaws
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BT S BIEHREAEC L2 L2 v, ZORKBE, MG
7= b RAEFS OBERER 2 /N & { (Trps<Trp) T ¥,
K& b SRR 2 REHE L THS (F) RISy o9z 7 4
WERBRDS/NORCIEEXBRINT 5 2 L »BaRe L 7 5,

KL LTI, SWARPER PR 35D 1 b3
52 EWTaT,

4. BRIRSREORAL

4:-1 BEOAR
LTI L 72 THRM T SR R EE 308,97 B OF THESH
i B PRAE X 110D AN D - THERNT 5,

DR R B RAER L Ov A 7 v b L R Figld &
Table 1 {Z/RT, MR 7" v — 7 RUNFRIGHERIL, FANRES
LR, 2OoDMHIEAA A ZAMIICHE S 1, 130m/min® &
EHRPUIRE L F AN TbILE,

72, TR B RGERR D v 4 7 b L B F Fig.

Rust-preventive
agent applicator

Die /

Travel direction

—, | I

Straigh-
tener machine

Shot-blasting

Drawing and
coiling machine

Fig. 14. Layout of automatic finishing line.
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Fig. 15. Layout of finish product inspection system.
Table 2. Main specifications of Finish product (%)
inspection system, a magnetic leakage S e 99 100 ‘2 100
flux tester and a ultrasonic tester. Y °
=
Item Specification S 80
[y}
Finish product inspection system =
“+Steel round bars © 60 S/N .z 3
Rod size (mm) $19.0~ $80.0 S
Rod length (m) 3.5~8.0 - 40
Rod bend =1mm/m, =3mm/total length o (N= 293)
Surface As straightener & 20
Temperature ("C) <60 £
- Transfer speed (m/min) Max. 80 | | |
«Capacity (t/month) 13,000 0 : ! - . .
0.1 0.2 0.3 0.4
Magnetic leakage flux tester
'RO% Size(mm)g $19.0~ $80.0 Surface flaw depth (mm)
-Inspection speed (m/min) Max. 80 ) . .
-Detectability of surface defect (mm) 0.2 Fig. 16. Inspection capacity of surface defect by
-Rotating speed of probes(rpm) Max. 925 MLFT.
*Number of probe (channel) 9ch/head X2 head =18
«Inspection frequency (KHz) 8
+Paint marking (channel) 16
3
Ultrasonic tester ‘é v
*Round bar size (mm) $19.0~ ¢80.0 RS S . .“ r 5
-Inspection speed (m/min) Max. 80 PRI i -
*Detectability of inner defect $0.3 Lo - - . g
(mm) ]
Rotating speed of probes(rpm) Max. 2,000 0.46 o
*Number of probe (channel) Normal probe 5, Angular probe 10 s mm 0.1% mm
«Inspection frequency (MHz) Normal probe 7, Angular probe 5
S "N=3. 4 S~ N=2. 7

(3mm under surface) (2mm under surface)

Fig. 17. Detecting example of inner defect by UST.
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