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Surface Inspection System for Billets, Bars and Wire Rods

Tzumi Kosakal, Takayoshi Tapa, Muneaki HiraTta, Hideaki Kamel, Kenjgi Asuratant and Hiroshi NAkaTa

Synopsis : Various automatic surface inspection systems for bars and wire rods have been developed and installed by steel makers
and wire makers to meet severe requirements for the surface quality.
This paper describes the current and future technologies for automatic surface inspection systems for billets, bars,

wire rods and wires.

This paper also describes the recent modification of an automatic inspection system for square billets using Magnetic-

particle Testing in Kobe Works, to improve the detection rate of short surface flaws.

By using the liatest image

processing devices, short surface flaws with the length of 10mm and the depth of 0.3mm can be detected.

Key words : nondestructive inspection ;
processing.

1. #&

T

JLAE, ERRARAE - BRI T 5 2 —F O BRSE K #EDS
FEFCEAZoT v b, X, B - BEHHIR - R
ERLRZY, BMRBRBELTZOE MHAINS I ELIEHED
TARL, 2R 3SRMTA—FTZ2LOMITITRELET
BB L LB TH 5, FrCHBFEEE ISV T
FEMS - RO EEHOFEME L THC 6N 55 EK
AN EERIEVNVIE, RS L THERD TEL W,
d6, MIKHFEIFCTE, 22 METVY - FB i
DEE D 6, HERDOBMEED UM T OEIR LY T &
3 [ EEE A~ DIERP B TROEIRHED LN T 3,

CDIDEE, FHMA—FDAL LT 2RMIA—HIX
BRREOEHEE - MAEEO BEHEER MO - BA &tk
B CHERE L, MERIPEE DML EREBFOAELZ X
> T &t Fiz, £ TEEREOREZTH 2 HIRE
(MT) i, HERIZ & » TS TOREPRBREZHMT 5 RET
Hrizd, HEFEY - AAZC L Y EELLRERED
MERR - WEHEEL C, 27, REREHIKG LS HEY
Hy, ZFHVEIEHEEEEORR - ALY HAT
w3,

AT, B - ORI T H 285 b &R - A58
3o & OF 2 RIS e iR - BEIRHR O R MR O Btk
ERIEDEH I & SABOFBIZ O TR~ 3,

372, BERERIEEHEMOM L LT, SHTREMTMOMA

surface inspection system ; bar and wire rod ; billet ; Magnetic-particle Testing ; image

R B ERGERBEE OERESERI LDV T bk~ 5,

2. ¥ - W ORMRGEMORK CRED
B

2.1 SR oOXRIRERN

AR TORR S TOREDOHMIZ, OFEMTOET
FANCL ARBREREHLEONE, OBMFANOERT
HB, o, HFHEEREE#DSERIFREV’RET H
I, HIRBETASLBRE - FAUYERINS,
#FOREFEEDOHEMLDOFI L L TIRFig. 1 oRT L1
BT, OFXEHEET &S TORBERZLITVA XS
TEOz22EBUEERY, QF3THoDTREHRY v
YT L 6z 5 IRREEERES (MFLT)®, @FE K2 H 7248
HIRERE (UT) Y, @QFIMEEE, S 6 BN TIRORIEE
REHG O HR, ORBEEBOBEER HFRE VY =—
ayidhH ey, HBELIERT 5 L 2 77EMIC L AR
B ERTHIILIZENT V2, ZOEEDOU LD,
FIRFEMTH ) BRTDH 558801 L<RAI-TERIEL,
—EEC AR NUPEC L, e ERECE
DIBREEDSH b+ RBRIPEET B w2 EHIT o
3, 12, FOFREIBCTHAHMFOBA IR —FE
D TOMEBEDH LV IBORETH 5,
22 HRoREFESERN

FEEH O 27 B T I ERIE b B BRI & L TIRMEER

PR AFILAIBERZN TR54 47 9 HZH (Received on Nov. 13, 1992 ; Accepted on Apr. 9, 1993)
*  (BR) # P SRt = 8U8%FAT (Kobe Works, Kobe Steel, Ltd., 2 Nadahamahigashimachi Nada-ku Kobe 657)

* 2 (BR) ¥ P SRt )1 84 ekAT (Kakogawa Works, Kobe Steel, Ltd.)

847 |



#% & 5@ Vol. 79(1993)No. 7

MT-1TV

MFLT (Sensor:SMD)

U T (Surface wave)

Automatic magnetic

Magnetization
yoke

Whee!
search unit

Magnet (Quadruple
electro magnet)

Yoke

particle feeder Sensor -—
‘ (SMD)
1
Billet
Sensor  Magne

Billet

Billet

tic leakage flux

Yoke

Infrared

MFLT (Magnetic tape)

M T (Dry flux process)

Infrared scanner

High frequency coil

a'\
perature profile

rd
‘\\g\

Probe disc

Powder chamber
Blow off chamber
Fixing chamber

= = .
=l . = Magnetization Drying chamber
‘:_: e yoke
TR
Fig. 1. Type of surface flaw detector for billets.
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Fig. 2. Type of MF LT equipment for bars.
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Fig. 5. Constitution of automatic magnetic particle inspection system.

Table 1. Specifications of Image processing unit.

Item Specification
1 Video input Video signal RS-170 (1Ve-p 75Q)
Number of scanning lines 525 lines
Field frequency 60Hz
A/D clock 16MHz
Quantization/field 432H X 240V X 8 bit
2 Image memory Capacity 482H X 240V X 8 bit X 4 sets
Input/output speed 77 ns/pixel
3 Flaw detection processing Processing speed 1/60(s)
Processing area 287 lines
Correction pattern memory 432H X 8 bit X 8 types
Horizontal difference Calculation between pixel (two types)
Vertical difference -ditto-
Differential data degneracy Both 4X4 and 2X2
degeneracy are executed for every field
Line segment extraction Adding 7 degneracy data in 8 directions
(calculation of 10,000 times)
Classification of depth 7 added values are classified into 2 bits.
Flaw data memory 108H X5 bit (depth and flaw direction)
4 Video output Output signal RS-170 (1Ve-p 75Q)
Number of scanning lines 525 lines
D/A sample clock 12.138MHz (8 bit D/A)
Number of displayed pixel 640H X480V
5 Overall control Processor 80286 (8 MHz)
Program memory ROM 16Kb ; RAM 2 Mb
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