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ARTICLE INFO ABSTRACT
Article history: Press rolls are constantly exposed to physical and heat stresses on their surface
Received 27 March 2017 and are prone to crack, bruise, and spall if the accumulated stress goes beyond the
Revised 23 May 2017 critical point. Such surface phenomenon can cause them to lose their
Accepted 5 June 2017 functionality and eventually lead to a halted production line. Eddy current testing
can be considered a useful method to investigate the surface of the roll. The
Keywords: . method involves the application of a high intensity magnetic field onto the
Eddy current testing surface of the roll, and thereby finding any early stage of possible defects. When
Array  sensor the method was applied for roll inspection, the cross section of the sensor was
Press roll regulated as per the overall testing speed. A smaller cross sectional area implied
Surface examination a better resolution but a longer testing time. In this paper, a convenient method to
Bruise increase both overall system resolution and inspection speed of eddy current roll
inspection is suggested by using a devised array sensor structure.
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Fig. 7 Fabricated sensor for inspection of bruise



Jae-Ho Lee, Tae-Sung Park, Ik-Keun Park

CH #8
| 'y
] 1cH A =
e CH #2
[ | 1cH Tt = :
1CH Sensor e POWER
I/F Gain BPF DEM Gain ADC et CLOCK
circuit CONAIG
A‘ 485
4 22 150
o )
|3 o0
4CH = £
ARRAY i
\/
MULTI CHANNEL MUX DIGITAL I/O
ANALOG I/0
4 INPUTS
FPGA
RO (CNTL, DSP o =
SPIx 2 ADC >
‘ 4
ospP POWER, 4 OUTPUTS
CLOCK, >
TMS320 .
TCP/IP - LED DISPLAY, < ﬂ
BD CONFIG. \—

Fig. 8 Block diagram of hardware

o, AlE 79| AL 0.14 mm, turn
= A

Hgaio] AN 29e AL

3.3 ofzo[MA HF SI=0| 74

£ D44 SEslo] A2E Fig, 87} 2o ofelol g 44
She 849 HES R NS e 9 A 8A B
S PSR FEASE A 19 S|y wES A2
Stk 2 Ade FENEZRE Yo e 24

T
S 2~
-cl-_l__

TE 430024 o]

30

o=

2 zd 125 XS E e 122 AT

ZHzkel AMA FHE ATELS 24199 A/D WEY
(AD7366BRUZ)S 7A tAEANSE HIHI ThA] DSP
(TMS320C6516)°l14 TIAE ZEIRFE AZ 5 tujo] 29} pCe}

Inspection
System

Signal
Acquisition
and
Analysis
Sensor for Sensor.for Spetimes
Detection Detection
of Crack of Bruise

Fig. 9 Schematic diagram of roll inspection system

bl

310

o] BAlE 91314 cross cable H4]9] TCP/IPE &3 PC Z21
ol Mezlo] 7P o2kl & W ofdolo] tid AAATE
T F =S stk

7Nl AlAf o} 6}5%101{— a3 9 582 J71E 951 Fig.
99} Zo] P oH F TR AXMERH H5E NS B
afe] I g FRE= %‘7% st

3.4 NYH =

E B719 SHAFHIgAAAE el FEskE AlPdHol jle
AR Fig. 103} 2o] A A2 AP A3t <%
g Ao|7} B 40 mmE W3 wt IA] 48 Agka)
A].x—]u}ﬁk gfﬂ-oi T-E 5]1:1 /\Ehﬂsk @@—2 71-7P 0.1 mm 7_10]
o A3HZS 0.1 mm, 0.3 mm, 0.5 mm, 183 1.0 mmZ B&J5}
of WR7FEste] ARt AMIASE s AR 0.1 mm 2
olo] 0.3 mmZFOE W7k o= AZ S

a
v}
2
[ B
i
.- a2

Fig. 10 Specimens with artificial cracks



Journal of the Korean Society of Manufacturing Technology Engineers 26:3 (2017) 306~312

Fig. 11 Specimen with bruise defects
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