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Automatic Bar Inspection System at Mizushima Works
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Synopsis :

Consisting of automatic magnetic testing machine, automatic ultrasonic testing
machine, bending inspection machine, deburring machine, color marking machine,
demagnetizer and automatic bending machine, the System came into full-scale
operation in July 1978 with the addition of the ultrasonic testing machine to the rest
which had been in function since April 1977. The System has proved its higher
reliability for surface and internal defect inspection and labor saving. The automatic
magnetic testing machine is the first of its kind ever introduced into Japan from the
Institute Dr. Forster in West Germany and replaced the magnetic particle testing
machine formerly used. The automatic ultrasonic testing machine was also added for
further improvement in the inspection performance and saving manual labor.
Development of probes, soft landing mechanism and stable couplant supply system
have also played a significant part in getting reliable performance with higher

detectability.
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Consisting of automatic magnetic testing machine, automatic ultrasenic testing machine, bending inspection machine,

deburring machine, celour marking machine, demagnetizer and automatic bending machine, the System came into full-scale

operation in July 19785 with the addition of the ultrasonic testing machine to the rest which had been in function since April

1977, The System has proved its higher reliability for surface and internal defect inspecticn and labor saving, The auto-

matic magnetic testing machine is the first of its kind ever introduced into Japan from the Institute Dr, Forster in West

Germany and replaced the magnetic particle testing machine formerly used. The automatic ultrasonic testing machine was

also added for further improvement in the inspection performance and saving manual labor,

Development of prohes, sofy

landing mechanism and stable couplant supply system have also played a significant part in getting reliable performance

with higher detectability.
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@ Supply table
1 Bending inspection machine
&' Deburring machine
Lubricating material supply
" Magnetic testing machine (Photo. 2)
(> Colour marking machine {Photo. 3)
# Ultrasonic testing machine (Photo. 4, 5)
W Demagnetizer
i Kick-out machine (Photo. 1)

Arranging machine

Cradle of defect bars

Binding machine {Photo. 8}
' Stock table
1 Pulpit
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Fig.1 Schematic arrangement of automatic bar
inspection equipment
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Fig.2 Probe scanning pattern for surface defect
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Phote.2 Magnetic testing machine {rotating head
of ROTOMAT AC 6.043)

Photo. 3 Colour marking machine
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Photo.6 Binding machine

Table I The throughput capacity of ROTOMAT

AC 6.043

Diameter Running Detecting bQ::nJ;?;c?idmund
b"afr "(’:1’]‘:) ‘"E:f"s‘; c(’:'}e Count | Weight
/ {pieces/h) (1/h)

30 0.80 9.8 370 11.3

40 0.60 13.0 281 15.2

50 Q.48 16.3 220 18.6

60 0.40 19.5 150 23.2

70 0.34 22.9 160 26.6

80 0.30 26.0 140 30.4

This capacity has been calculated for testing at 2.3m inter-
vals between 5.5m long test pieces with peripheral speed of
1.5m/s
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Fig. 4 Sectional view of rotating head of magnetic testing machine
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Fig.6 Block diagram for control of magnetic testing machine
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Micrographs of transverse
seetions of flaw detected (% 190"

CRT traces of flaw signal

Chart recurding of flaw detection

Fig.7 Detected result examples of surface defects on 42mm round bar

Table 2 Necessary conditions of ROTOMAT AC

o BT ® 6.043 for detecting natural defects of
= X
o 5k x X 0.3mm depth
- xxo x o
2 [olele] x .
2 4 xx gt x ° Diameter | Sensitivity Trigger Magnetizing | Untested
X e current length
g 3r oo+ (mm ¢) (B) (%) (A) (mum)
x o
T ol o7 30 - 34 21 30 0.3 100
gn 2 00 o 42mme
ool x T5mme 35—44 ¢ 22 ’ 0.4 y
® Artificial defect
P L . . . 45~ 54 " " 0.5 "
0.1 0.2 0.3 0.4 0.5 0.6 55 ~ 64 23 ” 06 p
Depth of flaws (mm} 45 ~ 80 o , ) .
X 42mm o
Fig. 8 Relation on natural defects between depth artificial 22 60 G.4 #
of flaws and their signal-to-noise ratio defect
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Fig.10  An example of detected inclusion in a 55mm
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Fig. 11 Schema of automatic ultrasonic testing machine
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