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Hardened Depth Measurement Technique by Using Sound Velocity for

Work Rolls of Cold Strip Mill

Synopsis :

Hideaki TANAKA and Yoshio OUKUBO

In order to measure the hardened depth of quenched work rolls non- destructlvely, a technique using

sound velocity distribution in the rolls was studied.

The sound velocity can be measured by ultrasonic transducers, which are set on a roll surface so that the

ultrasonic sound travels on a polygonal beam path in the roll.

" range of depth.

The velocity is average one in a certain

The sound velocity at each depth can be calculated using the average velocity on the transfering route,
and then the sound velocity distribution from outer surface to internal portion is obtained.

It is well known that there is a linear relationship between sound velocity and hardness.
velocity and hardness of the rolls are influenced by quenching temperature and residual stress.

The sound
Therefore,

if we want to estimate the hardened depth of a roll, we have to know the relationship between sound velocity

and hardness of a test block cut out from a roll at first as an original data.

And then, the hardened depth

of a roll can be estimated using the relationship of the test block.
The accuracy of the estimation of hardened depth is within +/—3 mm.
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Fig. 1. Results of hardness measurement on the
section of a roll.

MEEELHET S &, Fig 2 1TRT & CHh.LERE
BANOTELYZ T vz, ARG EFL 3300
m/s C, AN SNAERBETIZ 3210m/s &, FELL
EFHEMETLTWAE I L hh b,
TOXHIZ, BEANIC X DMBHOELAEBE T ®EIC
L5262 ehb, BEARSNAMHEOBEICE T
HZEESMERDAL I EICLY, MEBHENL- B0k
ALDHEEATTRC 2 B L FREES Iz,
—RMICHEC B2 EESMERD B HEELT
&, VEZ I 74 DOFETHAEEHAOETHEMERRED
RO L FEDNSHBH, =Tk, Fig. 3ITET LD
AHVED— B TRBEEDOERZRE T, BEELXZE
TAHFMTOMEEHETH I L ICL 5T, AEHIZA
¥45IE nAK (4~16 AF) IEHTH2EBEELTE

B

o

v

£

> 3300

. /

5 3280

v 326

z

S 324

o

: /
322

E et

© 32

O 20 40 60 80 100
Distance from outer surface (mm)

Fig. 2. Results of sound velocity measurement in
axial direction of the section roll.
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Fig. 3. Beam path in a work roll.
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Fig. 4. Equipment for control angle of ultrasonic
beam and measurement of sound velocity.
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Fig. 5. Calculation of sound velocity.
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Fig. 6. Comparison of sound velocity measured
from outer surface and from end surface.
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Fig. 7. Distribution of peak temperature.
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Fig. 8. Relationship between hardness and sound
velocity.
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Fig. 9. Hardness at several depth.
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Fig. 13. Determination of hardened depth with
sound velocity.
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