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Automatic Nondestructive Inspection for Surface Defects
of Hot Rolled Round Steel Bars

Synopsis:

Toshio SHIRATWA and Taisuo HIROSHIMA

The fluorescent magnetic particle method is usually used for inspection of surface defects of hot rolled
steel bars. However, in this method, the evaluation is not quantitative and the judgement of harmful

defect depends on the skill of inspector, and moreover the inspection rate is very low.
To improve these drawbacks and to develope an automatic inspection in production line, the present
autors have studied the eddy current inspection method and a new automatic magnetic inspection method

using semi-conductor elements.

Some characteristics of eddy current test coil have been investigated and a high sensitive coil newly de—
signed clearly detects a surface defect whose depth is 0°3 mm.
Eddy current inspection is suitable for detection of surface single or short defects such as shells and roll

marks.

- An automatic magnetic inspection method has been developed for detection of long defect.

In this

method Sony magnetodiode (SMD) is used to detect leakage flux from surface defect of bar which is magne—

tized by a.c. magnetic field.

The inspection system based on this new method is able to detect harmful seam and crack without descaling

process.
mm diameter.

A seam of 0'1 mm depth is easily detected and inspection rate is 30~40 T/H for bars of 50~100

This system is taking the place of fluorescent magnetic particle inspection method.
The combined method of eddy current inspection and leakage magnetic flux detection is possible to detect
" all kinds of surface defect in production line automatically.
(Received July 24, 1970)
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38 42 11 3-32 712
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Table 2. Experimental results of effective coil length.

. Effective coil length
Signal L, (mm)
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15 25 16-28 | 16°03 15-78
9=35m/min, iy=I10mm
- 60 |
B 1e=3
= 40 frm) T~
\.
>
po]
£ 20
- \CT)
©
c
2
X7
6]
I'0 20 30

Flow depth (mm)

Fig. 8. Relationship between flaw depth and
signal frequency.
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Table 3. Specification of SMD and Hall generator.

Sensitivity

Dimension | for rated

Maker and type (mm) current
(mV /oe)

SMD | Sony, MD-130/0-4x0:6x 3 2:00

Westinghouse 803-53|0°5x9x 17 0-15
F. W. BeLL BH-2060-8x5:5x 19| 006

Hall BH-204{2°5 § x 27 0-011
a Siemens FA-22¢/0-8%x 3% 7 0-01
gener- SBV525(0° 3% 2 25 0-01
ator SBV552/3-7 § x48-5 | 0004
Primo HC-11A[1x9:5x 14°5 0-035
HC-12A[1x8x% 11 0-018
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: / E
E / E
5 50 —= 05 o
2 2 g
3 E
a O, [ ] —
@ o 3
@ I
/o Hall generator
0 0

o} 50 100
Magnetic field strength (Qe)

Fig. 16. Output voltage of Hall generator
and SMD.
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Fig. 18. Block diagram of electronic circuit.

78 & CHHER DERERR AT 5. T OEFEHRZE L
BREFCRHEEN Ny 255 T K 4 X it
HY S/N #ETEe5EEAELS. BHFEL- ABRSIE
GE TR T 2 EOLTARRSIR T % 28 A
W5 ETCEMNGRECEBRT D X5 L.

BRI TR SN E S VIR RE R 5o iy
Bk e L, BFOTE, HOBIRK, ik, #HE#HOR
EETEX SESREKCRIEZF SN TH 50
L, INZEEL, BESOAZWIHL, EHIT7 4
WE—~FHAWT S/N OELEEZETHS. HESIELY
TEOIBI X VRN DESP D TRL, HOELLD
BRELHIES L LOFRX 2O R L e, #%
BEMEREHOMMEBIZRA v be—F 0T 2551k
DT 5B, FRROBEETET v, FAM,
REM DT v 2405070 EBBRUES T X 0 BT
RA DI, WIREMOWA, BE, ¥E, <—F05
B, HATOLTENELAT TR S.

Fig. 18 wHMHRERIEDO T o v 484 755 LR
L7
3.4 SAM Bar Inspection System

Bt CEAR L/ B BVESIELSEE VX Sumitomo Auto-
matic Magnetic Inspection System L £{fiFoh Tk
D, BERWICHESESEZ LN DBREEHERRE L
7= SAM Bar Inspection System (SAMBIS) T2y
Z OBINEZ FHT 5.

HERGAERG A EALT 53 W e ITEEAET 5 5
OED2ETHS. '

(1) gk &l g~ 23 v P EDZEM &
ORLE B R Z Fr AR IR T 5 2 &

(2) Wk o EIBRE G Ui EEREoNn 5
&

1 o OV~ 7% v b, HEFOH¥R
O BIHEREME BHRE O BT E Ty, B o iz
9, RLICERT % EERFOIRNOZE L < TR AT
BABEITL TS, BRIV EEMOiRY
VX 2mm/m FTCHEATESE. E20MEILO>VWIRS
MR Z o REBVWHI LI, 1KY )Rk

No 3 station

No2 station Nol station

Run-out conveyor

G, 4 R v -

Feed-in conveyor

Fig. 19. Schematic diagram of SAM bar
inspection system.

M2 ik T 5 & PSR O, HiH A & oriE
FIEHECED X 5 il % & v ANRMBERL Tw 5.

Fig. 19 13 M3t BERATMCER R 2N T 5 i (50 mmg
~100 mmg) DEEHHEY IR E Lz SAMBIS 0 —4f|
Thb. ,

FEERVIEIE M 2> S AR 2 2 Tl 23 D IBIEH TRRIES
NIBA R — 5 — A RFPICAD. IUXT7 THRED
ALEE CEEND E WHIL B BRET 4 it %bh
5.

AT 4 > LT A% LR~ v KRB TBRL, 8
HF2 EBMEHIC AT UV AD v a— &L EihT
5.

MRSy FRTHT 5 & B2 91 5 voRlIEBE)
ZEBT 5. BNy Fix3 ok aF—v = vicd
AFoMirbhcky, 3EO~y FTHREEZESEIC
3L TIEET 5. TbbERIEED 1/30E
SRETFANRAL T NED ENDHOARTELE, £MMOBREH
EBTX5.

B A D AICIER L TNEDVDOY v F AR
LT XV, EWVHORIBTIEL LS. ZOkD
1 {AOBE~ v FizdiF% 20mm HRECT6HES, &
IMENKIEE XA 20mm THET bbb TR/
FWERE v FII 120 mm &K E L7 ) EEREBE ST
LB,

BESPETT 2 ERE~Y FIEHEL, SBEEHKEe

0iff emp. Tuned emp. Oemodurctor
Pen
recorder|
Urnifection  bpt de.amp.

Hom | H ey ]

€1 €2C3 D1 D203 El E2E3FI F2F3

Hot roited beor

Fig. 20. Electronic system of SAMBIS.
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Fig. 22. Signal to noise ratio of seam detection.
Table 4. Capacity of SAMBIS.
Material Hot rolled round bars
Diameter 40~100 (mm)
Inspection
Diameter (mm) 40~48 50~75 80~100
rpm 200 100 50
Feeding speed (m/min) 24 12 6
Testing speed (m/min) 72 36 18
T/H capacity 22 27 37

Detectable seam depth

Min. 0'10 (mm)

Detectable seam length

Min. 20 (mm)

S RGHERE D XSG LTV 5. HEX LBHET
DHFIED X<, T TS ERGS T v H R 3 7 Hrivad 8
LD ISR TEBR T L0, 5. EERE, O
KITRT 5RO S/N kb e Fig. 22 iRt Xk

S5Wisy, 0l mm FEXOFETIE S/N=>5, 0°3 mm
SDWED2VTIE S/IN=9 Bxbns.

WELRE TS AR M ~T BRI X 0 Bec B 4%, #9307 /H
285N %. Table 4 iz SAMBIS OTO—% %,
Photo. 1 Izi3 - OEI &= R L 7.

3.6 # =

BEHBNENRE L, x—FEF, SMD 7 Xo}il
st 2 V- BERSAIRG B 2 BE%E, WERS
WERE L.

01 mm Ll EDENFEE S/N>5 CTRETE, &
HEAEN D ¥ 30T/H 56 5. #EMOENE, 7
NABFDORE B BEREDE £ THATHD, kD
BRWHIFRGC T HEEHRZ S 5D TH 5.

4 @ =

REVEIERIRORMN % BB TRET 5 HE 2l
76, BAZEL 7. TUBRRMERG ChRE M oRmE X1
BATHMIZRET I ENEET, BE24 VEHE
YITHRE & FRFIE S O BRI 2 (LA i in 2 T
5L d ) 03 mm iEXDATRME S/N>2 T
BHETES. Ty, 2790, 1 v, o - X
DIESLKFHITH R THERD BRI H45%b 0 5 5.

T, A sis EORBMEVIEOBE 2 BRIE L
TR R AR T 2
Wi BEIRSERGEEZ % L
7o BEHSORmHEE,
D, 2, WM OiREREOIR
B i Fo BB BF 0 285
2 BREA Y FOBRERCX
DE DB, 0-1lmm FEXD
Hhiek S/N=5, 0-3mm
EDEIN® S/N>9 TRIBTE
5. LEFBENERETNERD
RS LBEFOR (BRE~Ny
FOR) R ETEEZDEEY Y
FREVZEDLBH, 50mme~
100 mm¢ %35 E LT 307/H
BEEREZZELND. Z0OF
BERIEkO BB TRE 5

b1 5530 ThD.
z DRSO R BRBIREE



PREELEERORERIGOBBREE 613

H:& SAMBIS ZHtFT 5 LItk b, MMV RER LV HEZERLTH I-3
BEVENKMROTE BRI TE, fERTFrbhTwicH 6) ??é’ié’;’% ﬂiﬂm%,lﬁ?mﬁ%ﬁ g L, 52
AR IR (=2 P — b > i ’ P- ~
& ﬁ&#}?}nj{?%%%’cmégﬁb#ﬁayb iz, BETR 7) F. Forster: Forster Report, No 3 (1964)
ORENE, AIMLBEBRTE 5. 8) WHEMZ: B4 %43k, 89 (1969) 4, 967, p.
i i 13~16
- 9 = , EER: 45 NDI &
1) ;0435 : NDI %5, No 3241 ) igﬁéﬂ%is IRBFER: BH F BEEKXK
2) ?k %’ﬁﬁ\ NDI %ﬂ’ No 3240 Toshio SHIRATWA and Tatsuo HirosHvA : Proceed-
3) ﬁ’fﬁﬁz NDI %%, No 3270 ings of 6th International Conference on Non-
4) E’Elf’ﬁf’ BEfER: ERE&ME, 20 (1968) 3, destructive Testing, June, 1970 (Hanover), F-12
p- 1~

3) BE®S, /MNFER, KBHER: B4l £ NDI

— 151 —



