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Studies on the Surface Wear of Work Roll of Cold Strip Mill

Hidemitsu TAKEUCHI, Seiichi YAzakI, and Masuo Havasur

Synopsis:

A defect called “orange skin” of “rippling” is often found on the surface of work rolls of cold strip
mill after 300~500 tons of steel strip have been rolled.

We observed the roll surfac: by photo-and electron-microscope after these defects had developed.
Also, we investigated the effects of hardness, micro-segregation, and microstructure on the wear of roll

materials.

The results are summarized as follows:

(1) The cause of the defect formation is due to the micro segregation of roll surface.
(2) In this case the segregation index I;, which shows the degree of micro-segregation, is about 1-4.

from the line analysis of Cr by EPMA.

(3) To obtain higher homogeneity of the I; lower than 12, the dendrite arm spacing after forgmg

should be kept lower than 200.

It is very difficult to obtain this condition.

(4) We could expect that, if the segregation index is 11 or 1°2, the defect formed on roll surface
will be avoided by homogeneous carbide distribution and higher hardness by adopting suitable heat

treatment.

(Received Sept. 7, 1970)
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Macrostructure on roll surface.

-
-
S
d
2
Ay
[
=
+
]
<
=
£
=]
[5)
~
(¥
=
«
Z
o~
g
-
Q
=
[~

Wear pattern on roll surface.
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Electron-microphotographs on roll surface.
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5. Variation of carbide distribution

HOEEEINRDL I LERELTVS.

COLHBERBOFERSX, #320 = 2 ) —HKT WIFE LT
A bE—2 (PFcX HrC 62) OF S ORIEED D
HETIE, S~BuRERTE RV

DLEOBEHERIT LD, RIS TIRODh EHEH
AZUTWEZ LB XCRBZEEBPHET 2 2 EPHL
DITIR DTS, ILFRANERR & OBLE X D X 5Tl
V.

LipioT e —ERE 0l mm BEVIELCT, FIE
DEBERELIHE, T R34 bO7 — n5 L BRI
LDy vilBE L. TR, Photo. 5 TR
X 57 — AR TR RIL S IS — S LT3
2, BEICREXRILDOFEET 5 EMBRD bh,
TEORILHA AT 27 ) DIERH D T L AP LA
AR ) ral
2-3 BEAEOREI

LERORIEMBHORE —#IE, Cr IO Mo /g &
DEEFTEOFRMICER TS EELZLNDDT, o—uv
EMX VAR ZHRRL, ARL-BEfl EMX A X f2
<4 2097F 54 %~ (LIF EPMA rugd) #4EHL

ia o, & R 3
€ o W T T e S ¥ ;
§E e T N i T
in dedrite arm and interdendtritic region.

Table 1. Scannina condition with EPMA.

Accel. voltage 30kV
Sample current 0-2p A
X-ray spot size 5x45p
Sample trans. rate 96 ¢ / min

Chart speed 20 mm/ min
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Fig. 1. Electron probe traverse across dendrite arm on roll surface.
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Fig. 2. Hardness distribution on roll surface.
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Table 2. Chemical composition of material.
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Fig. 3. Dimensions of specimen..
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Photo. 6. Macrostructure of cross section of
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