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Hot Strip Mill Work Roll Temperature during Rolling.

Eisuke NuvaMa, Katsumi TAxam1, Takeomi OKUMOTO

Ryutaro MoRr1, Mikio Hacuisu and Toshiaki TANAKA

Synopsis:

Temperature of a bottom working roll of the first stand of a hot strip finishing mill during rolling was
measured by means of thermocouples embedded in the surface layer of the roll. Instantaneous temperature
change was detected and led to the recorder through slip rings. Maximum temperature rise
measured was about 100 degrees C at about 1 mm from surface. Characteristics of periodical change in

temperature in various zones in the roll were examined.

perature depended solely on the angle of rotation.

In the zone I, 0 to 0.5 mm from surface, tem—

In the zone II, 0.5 to 5 mm from surface, temperature

depended both on angle of rotation and on the number of rotations during one rolling. In the zone I1J, 5 to
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50 mm from it, temperature depended both on number of rotations and on the number of rollings. In
the zone IV, 30 mm to center, temperature depended solely on the number of rollings. Temperature
at center approached a constant value after about 30 rollings. Dependence of temperature rise on rolling
variables was examined. Amount of cooling water was found the most critical in determining the tem-—
perature in the roll and the reduction rate of plate was the second most so, while the interval of rolling

was even less critical.

(Received 11 Apr. 1966)
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Fig. 2. Device for measuring roll temperature.
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Table 1. Size of strips rolled.
. Number of . Strip width Strip weight Rotations for a
Series No. strips rolled Strip No. ’ {mm) i (ton) strip (calculated)
1 5 ‘No. 1~5 941 67 ~30
9 76 No. 1~56 941 67 ~30
No. 57~76 830~970 4-8~6-4 24~.30
3 39 No. 1~20 1130 35 ~23
No. 21~32 1259 4-5 ~21

Photo. 1. Roll stand and measuring device during
measurement.
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Photo. 2. Examples of temperature record (Series1 ) 3 2-45m3/sec, AL IR

(A) Beginning of rooling i

(B) End of rooling & 2°05m¥/sec rifE I

The middle part is omitted.
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Fig. 3. Maximum and minimum temperature at various

locations in the roll during one rolling.
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Fig. 4. Change of maximum roll temperature rise with the change in rolling variables(series 2 )
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Fig. 5. Effect of interval of rolling on roll
temperature rise.
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Fig. 6. Effect of reduction on roll temperature rise.
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Fig. 7. Effect of amount of cooling water on roll
temperature rise.
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Table 2. Characteristics of periodical temperature change in various zones of a roll.
Zone Ap?rox. distance from Periodical temperature change with
surface (mm) Angle of rotation No. of Rotations No. of Rollings
I 0~0-5 * — —
I 0-5~5 * * —
il 5~30 —- * *
v 30~320 (center) — — *
Note: * Mark signifies that there is a definite periodical change in temperature in the zone

with the variable indicated.

Table 3.

Average temperature at various locations in the roll.

Distance {from

Average temperature (deg C)

30th rolling temp. to max. temp.

surface (mm) Ist. rolling 10th rolling
250 0 10
24-3 : 10 15
4-3 i 20 22
1-3 | 21 22
0(surface) i (24) (24)

1 Approx, ratio of aver.

20 07
5 20 0-5
| 24 0-4
i 24 0-3
‘ (24) (0-04)
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The Effect of Combined, Simultaneous Addition of MQ, Nb, Ti, N, B on

High Temperature Properties of 18Cr-12Ni Austenitic Heat Resisting Steel

Synopsis:

Yoshikuni KAWABE and Ryuichi NAKAGAWA

Individual and combined effects of additional elements Mo, Nb, Ti, N and B on creep rupture strength,
deformation resistance, aging hardness and microstructure of 0.2C-18Cr-12Ni austenitic heat resisting
steel were investigated, and the following results were obtained.

1) Creep rupture strength increased greatly by the additions of Mo, B and imncreased slightly by those of
Ti, Nb in that order. The effect of N was little at 700°C but increased at 750°C. Moreover, there were
two effective interactions on creep rupture strength under the simultaneous additions of Mo and B which
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