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Some Investigations on the Fatigue Layer and Dressing Programme

of Plate Finisher Mill Backup-Roll

Mitsuo NAGASE, Shigenari SHIMIZU, Hideaki SHIMIZU,

Hirosuke TABE,

Synopsis:

Koichi Kupo, and Hiroshi Goto

This report described the results of our two years’ joint research between Nippon Kokan Kabushiki
Kaisha and The Japan Steel Works, Ltd. On the plate finisher mill backup roll at N.K.K.

Keihin Plant.

The problems examined here were the fatigue layer of backup roll by cyclic loading,

suitable dressing programme and the wear patterns and surface temperature of work rolls.

The main results obtained were as follows:

(1) The wear patterns of top backup roll were concave and those of bottom backup roll were

almost flat.

The affected layer of top rolls extended within 1'0 mm depth from the surface, while
that of bottom rolls somewhat deeper than [0 mm.

Hardness measurement of the roll surface is

considered to be one of the suitable means to ascertain the degree of fatigue.

(4) The suitable dressing programme of this plate mill backup roll is 2°0 mm in dia.

Everytime

for top rolls and 2'0Omm in dia. at initial 3 times and 8-Omm in dia. at the 4th time for bottom roll.
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Fig. 1. Relation between hardness variation and
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Fig. 3. Shapes and dimensions of plate mill backup
roll and work roll locations of profiles mea-
surement (Arrow).

Table’]l. Subjects and procedures of experiments.
Subjects Procedures
(1) Measurements of work Profilemeter

roll profile

(2) Measurements of work
roll surface temperature

(3) Measurements of backup
roll profile

(4) Measurements of backup | Shore scleroscope

Contact thermometer

Micro meter

roll surface hardness “D” type
(5) Measurements of fatigue | X-ray diffraction
layer of backup roll surface; method

%Ee — v ELS 4Rtk F v ¥ o -y Hs 73~76°
oo — v : Cr-Moghi3s L O Hs 40~50°
v —vEl§rEk fFEie —v 0~35~80rpm
Ak £ 540 ¢t /hr
FEHEMESE 4 1

HRER  :15~20¢ (T 57t)

&~ : 4-5 mm~200 mm X 3 100 mm

X 40 000 m x 40 000 mm
23 2 (A% 16~8 /¥R

JERERRAGTREE = 1 050°C

JEIEST {BEE © 800~900°C

IdstEEio — vl JOERR 0 — VO IRE X U-HEE
Fig. 312d e TRT.

Table 2. Dressing programs of plate mill backup rolls.
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Dressing program A Method B Method
I (top roll R/F 10 (C. $H* Ryg 9 (F. SHxx
Roll pair {bottom roll R/2 8 (F. S) R//; 7 (F. SS
Dressing time l Ist~3rd time 4th time Every time
. top roll 13 mm(g) 80 mm(¢) 2:0 mm(¢)
Dressing amount {bOttOl’Il roll 2:0 mm(¢) 8-0 mm(¢) 3:0 mm(g)

* C.S; cast steel roll, ** F.S; forged steel roll
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Table 3. Usage order of plate mill backup roll,

Usage order Period in mill Roll pair Time in mill Remark
1 1966 ~ 4/23 | R/ top/bottom 2/7 /1
2 4/24~ 5/21 10/8 1/1
3 5/22~ 6/18 2/3 /
4 6/19~ 7/16 9/7 1/2
5 7/17~ 8/13 10/8 2/2
6 8/14~ 9/10 9/7 2/3
7 9/11~10/ 8 10/8 3/3
8 10/10~10/31 9/7 3/4 X-ray
9 11/ 7~12/ 4 10/8 4/4 X-ray
10 12/ 4~12/31 9/7 4/5 X-ray
11 1967 1/30~ 2/16 10/8 5/5 PB 10 broken
12 3/ 6~ 4/ i S/7 5/6
13 4/ 2~ 4/29 /8 /6
14 5/13~ 6/ 9 9/7 6/7
15 ‘ 6/10~ 7/ 7 /8 /7 .
16 8/ 5~ 9/ 2 9/7 7/8 X-ray
17 9/ 2~10/ 2 /8 /8 X-ray
18 10/30~11/27 9/ 8/ X-ray
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Fig. 4. An example of the surface temperature
change of work roll.
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Table 4. Backup roll surface temperature after

rolling (°C).

. Center of

Roll pair D.S the body w.S

PB 10 top 33 34 32
# 8 bottom 35 37 38
PB 2 top 3i 31 31
# 3 bottom 36 I 36 - 36
PB 9 top 13 | 35 33
# 7 bottom 35 ' 38 37
PB 10 top 32 38 32
# 8 bottom 35 35 33
PB 9 top . 34 33 34
# 7 bottom 36 33 38
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