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Technology of Detecting Minute Inclusions in Light Gauge Steel Sheets Using
the Magnetic Leakage Flux Method

Hideya Tanase, Yasuhiro Matsurun, Junichi Yorsun, Seigo Anvo, Katsuyuki Nisuirun and Mamoru Inasa

Synopsis

: The leakage magnetic flux inspection method is effective for detecting minute inclusions in light gauge steel sheets.

However it has been not put to practical use at on-line manufacturing processes, because the sensitivity of conventional
magnetic sensors was not enough to detect such minute inclusions.

Then we have developed a new high sensitivity magnetic sensor which has higher sensitivity by 100 times in
comparison with conventional ones, and have realized an on-line inspection system for detecting minute inclusions in

light gauge steel sheets.

For higher detectability and higher speed inspection, we had to make clear the influence of stray magnetic field and
the change of magnetic field generated by the travelling of light gauge steel sheets.

We have analyzed changes of magnetic field at the on-line inspection of light gauge steel sheets running at very high
speed by computer calculation programs. On these results, we have developed a shield technique from stray magnetic
disturbance and on-line high speed inspection technique.

Key words : magnetism ; the leakage magnetic flux method ; magnetic field ; computer analysis ; auto-bias circuit ; inclusion ; sensor ;

steel sheet.
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Fig.1. Double-roll coupling mechanism for leakage
magnetic flux detection.
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Fig.2. The principle of high sensitivity magnetic
sensor MGS+ «.
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Fig.4. Model for analysis of shielding effect on stray
magnetic field.
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Fig.6. Change of magnetic flux density according to
strip thickness.
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Fig.7. Shielding effect on S/N according to strip
thickness.

843



Ml 844  #% &8 Vol.79(1993)No. 7

without Shielding with Shielding

€

A — 5 o

=11 o
=T To.s¢ \ LS;33 )
gl 0.3¢ .
3 0.9  0.2¢ 0.94 0.6
[e]
n
g
SIE | L
FE E [b“%‘i‘r‘ —"‘rvr.

T

Fig.8. Flaw signals obtained with and without shield-
ing.
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Fig.11. Deformation of magnetic flux distribution in
half-infinite plate running at speed of V.
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Fig.12. Model for analysis of velocity effect.
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Fig. 16. Auto-bias circuit compensating for satura-
tion in sensor sensitivity.

CHEEE LB LDTH B, A — b5 7 REAHEE S
2R &b, REaHRHERE OB KA, Fig. 9 OB
RT LY, BRE VORI L A RERE DK
TORBIZMHEI NI,

L LEd 6, ALy FOoflicad 2 fME#%cm e
Th, HWEHMC L 2BRHPBEDRTH 755 % (Fig. 9 &
NTAT) . T OREERTIZ, EE300m, min¥ 3 L%
BTsh-BEtLs, TOBRERPLTEELT,
< Bl U 72E BRI & A KA RS DL,
DAL T DETHRHBEE 2T I¥ 5,

- RFGE» o OIRIRBERES OSREE FAC X 2 5Bk
{bDl:w, 27rvaAdhiZEn— R, SN TORK
SHERVEMRTERCEIIL B,

CORERTEMET s oo ES YT —20EmT 5

BT, Fig. 9 OB P L T 2LV R E L 5,

B % g AR

108

]

ERERRA L FPMGS+aZiSH L, NEBR S — R
BT R BB BRB AT O % 00 & 7o RS mE R IE
&5, BHEA ST A EHRAEECN R BRR B %
L T2, TH & b, 5X 10 mmB D PR/ INR BatR Hy A E]
REL b, EHIROSERERNEZ RS (i3 L
BT &Y,

FriomEdE o y- T, B4y 7 b4 7%
EMRFOIZD OFSCEREEIL Y bAADZ L, WMWHE)
CAES IFEHR OFE AP KRIBES OEBBILC X 5 BER
HOMBED L, O ORI RERE LO~ 4 F 2 ER %
LB/ B b D BAL e S ERER TR L, 19914 3 A
NKKRBILEEAT iz s TEALZZER LT, 2OER, 4
MBS TR AR, FUIRMIC X 5 27 v— 4 d54ER
108 BAEL, F 2EMAENSAED L5757 098
BEREED 2 2 v 28 2HRBEREL TI2d, KRR TF 4
PHEAINT» ORI, BUIRIRECS 32 v—aidiEs
o712,

X R

1) TTREEM, MRE #, AkE— &K
NKK###, (1992) 138, p.63

2) MREE M, TTIEEMN, ERE— &
TRAXS e: L4, 78 (1991), TI13

3) LD, HIId, EEBZ BN, 10(1990) 8, p.67

4) J.Lammeraner and M.Stafl : EDDY CURRENT English
translation ed. by G.A.Tooms, Ph. D., (1966), p.69 [CRC
PRESS]

E, RHBHE, RARS:
%, mEA, THRHE,



