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Synopsis :

Two sets of hot strip profile meter installed at Chiba Work s; a No.1 for No.2 mill in
March, 1979, a No.2 for No.1 mill in Ma rch, 1980; feature a combination of two
high-precision X-ray thickness gases - th e fixed type and the scanning type. The
measuring system has been operating smoothly , contributing greatly to a high-precision
measuring of strip crown and 'high spot'. Th e results of tests on this development are
summarized as follows: (1) The profilemeter can detect 'high spots’ of more than 4 im in
height and 5mm in width in off-line tests and those of more than 5 im in height and
10mm in width during rolling. (2) It can me  asure the strip crown and wedges at an
accuracy of within #10 im. (3) Regardless of strip profile changes during the scanning of
the gage, the profilemeter output shows good correspondence to values measured by the

Aray thickness gage in the subsequent line.

(c)JFE Steel Corporation, 2003

The body can be viewed from the next page.
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rement of Hot Strip Profile®

E Two sets of hot strip profilemeter installed at Chiba Works; a No. 1 for No. 2 mill in
{

March. 1979. a No. 2 for No. 1 mill in Mareh. 1980 - feature a combination of two high-







ment output interval of the thickness gage. This
equipment adopts a shift register of 16 steps and
the correction of the measuring position is per-
formed at an accuracy of 56.3 mm/step in No. 1
mill, and 61.9 mm/step in No. 2 mill.

(3) The carriage speed of the scanning gage is altered
in accordance with the following:
(a) Precision of profile detection
(b) Number of reciprocating scanning per strip

The carriage speed s set at 30-50 mm/s for the
section of 100 mm from the strip edge and 50-150
mim/s for the center section to improve the precision
of profile detection.

If the carriage speed is increased over 150 mm/s,
it will eventually increase the noise level in the thick-
ness measurement signals, which results in the dete-
rioration of precision of profile detection.

Should the number of reciprocating scanning per

2.2 Specifications of Profilemeter

Table 1 shows the specifications of the X-ray thick-
ness gage and Table 2 the specifications of the control
unit of the profilemeter.

The dimension of the X-ray beam on the pass line,
when the slit is set, is 30 mm in the rolling direction
of coil, and 6 mm in the width direction of the coil.
The X-ray beam is narrowed in the width direction
by slit in the scanning thickness gage. The slit is neces-
sary for the following reasons:

(1} The strip thickness varies greatly at the position
40-50 mm from the edge. The slit gage can per-
form a measurement of thickness with high pre-
cision in this section.

(2) The slit gage accurately detect ‘high spots’ of very
small dimensions in the width direction of the
strip.
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Howwaver this_gvetem _dnec nnt adont the ahave {4 Caleylation of wedeg

system is equipped with a profilemeter control Fig. 4.

computer, the amount of traverse oscillation can

be sampled at each time of thickness measurement W= dxgy — Xy e (5)
while the gage is scanning over the entire strip w: Wedge (zm)

width. In this way, upon completion of each

measuring operation, each measuring position can 2.5 Output of Thickness Deviation and Profile

be corrected, if necessary, by the amount of trav- (1) Record output
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obtained is within the range of the manufacturer’s 3.2 High Spot Detectability
narantee and no problems are found as to its
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Rir 8 Nppectability af strin ‘high spat’ by the off-linedest

amount of X-ray reception differs even on the  improved. Fig. 9 shows the data obtained when both
high spot of the same height depending on the oc-  fixed and scanning gages arc fixed at the line center.
cupation ratio of the high spot width to the slit  In this example, the thickness measured by the fixed
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of the thickness detection, which in turn affects  was compared with the thickness of the same point
the accuracy of the high spot detection. measured by the scanning thickness gage and the dif-
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Strip thickness: 2.60 mm
‘Strip width : 808 mm

Fig. 9 Accuracy of position correction of two thickness gage
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4.3 Accuracy of Crown Detection (Example at No.
1 mill)

The sample sheet was cut in a manner as described
in 4.2, and the measured value of the hand micrometer
and profile record chart were compared. The resuits
are shown in Fig. 12. This example shows the data
where crown was obtained by the hand micrometer
and from the profile record chart with the reference
points of 20,30, and 40 mm from the strip edge.
Accuracy of +10 gm is observed regardless of the
distance from the strip edge for the crown with less
than 90 gm. It is confirmed that the reading accuracy

20 um

High spots :[

200 mm from the chart is 10 gm at minimum. The reasons for
the larger deviation in the data for the crowns over
Strip width _MID sample 100 pm ollatai?edr at the reference point of 20 mm are
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Fig. 13 Comparison between profiles measured by profilemeter and by hand micrometer
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of profile record of the y-ray thickness gage and the stands (F3-F7) is carried out. The number of
diagonal line that declines toward the left) are plotted stands to be replaced is determined by the
in Fig. 14, The record of profilemeter and the measured degree of abnormality and the number of steels



in accordance with the specified technical stand- ~ Reference

ards. 1) T. Nishimura and T. Tsujii:
V. . . . Proceedings of International Conference, on Steel Rolling, 1
The initial aim of* the profilemeter with regard to (Sept.. 1980) Tokyo, p. 659
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