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On the Durabilities of Special Cast Steels against Abrasive Wear

Naotsugu INAKAZU, Shozo YOSHIOKA, and Hisahi YAMAMOTO

Synopsis:

A study was made on fatigue layer of the backup roll surface by cyclic loading in rolling and its suitable

dressing program in 4 high plate finisher mill at Keihin Plant, Nippon Kokan.

An examination was also

made on patterns and surface temperature of the work roll after rolling operation.

The results obtained were as follows:

1) The wear patterns of top backup roll were concave and those of bottom backup roll were almost flat.
2) Thelayer affected by fatigue of the backup roll surface was examined by X-ray reflection method. The
affected layer of top rolls extended within 1:0 mm depth from the surface, while that of bottom rolls some-

what deeper than 1-0 mm.
means to estimate the degree of fatigue.

Hardness measurement of the roll surface is considered to be one of the suitable

3) The suitable dressing program of the plate mill backup roll is 2:0 mm in dia. every time for top rolls
and 2:0 mm in dia. at initial 3 times and 8:0 mm in dia. at 4th time for bottom roll.
(Recetved Nov. 1, 1969)
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Fig. 1. Wear-testing method.
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Table 1. Chemical compositions of test materials (wt%).

Material C Si Mn P S Ni Cr Mo Cu Mg
Annealed cast steel 0-60 0-41 0-77 0-29 0°013 161 075 041 0:07 —
K 091 | 040 | 0-78 | 0-020] 0-012 — | 1001 | 037 | 006 —
Normalized cast steel | .36 ' .39 | 0-68 ! 0-015' 0:012' — ' 105 ' 042 | 0-05 —
1-78 | 053 | 0'66 | 0-015| 0-010 099 | 043 | 009
Adamite 210 | 055 | 075 | 0-030 | 0-011 — | 090 | 037 | 0-04 —
2:26 | 065 | 071 | 0015 0-014 101 | 031 | 0-07
Ductile (?3?2) 173 | 040 | 0-041| 0003| 1.88 | 0-33 | 0-2 — | o048
(G} Grafﬁté T )
Table 2. Heat treatment and hardness.
. Carbon B - N Hardness
Material content Heat treatment (shore)
Annealed | 4.60 | RT __, 900°Gx2hr — 500°C —— 760°Cx 1 hr —— RT | 3934
cast steel i AC FC
_ 091 | RT — 950°C x 2 hr —— 500°C —— 900°Cx 1 hr —— 500°Cx 1 hr — > RT | 41~42
Normalized AC ’ AC FC
cast steel - - T T
1:36 RT — 980°C X 2 hr —— 500°C —— 925°C X1 hr — 500°Cx1 hr — RT 42~43
AC AC FC
: 1'78 | RT —, 980°Cx2hr — 650°C —— 950°Cx | hr —— RT 40~41
_ 2-10 s - 42~ 44
Adamite e
2:2%6 | RT —— 1000°Cx2hr —— 650°C — 980°C X1 hr —— RT 44~ 45
‘ FC FC
f
Ductile 3.5 . pT ., 600°Cx2hr — RT 39~40
R S S FC
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wear weight 1oss per unit distance of slip

(a) Annealed cast steel 0°60%C,
(d) Adamite cast stecl 2°10%C,

(b) Normalized cast steel 1'36%C,

X 400 (5/8)
(c) Adamite cast steel 1'78%C

(¢) Ductile cast iron 3°53%C
Microstructures of typical specimen.
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Fig. 2. Relation between the wear loss of

adamite and slip ratio.
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X2 (9/10)

(a) as for the special cast steel, (a-1) slip ratio 99, (a-2) slip ratio 20¢4, (a-3) slip ratio 30¢% and (b) as for
the adamite cast steel, (b-1)slip ratio 9%, (b-2) slip ratio 20%, (b-3) slip ratio 30%

Photo. 2.

€

~

o

€

(%]

S 3 Normalized

5 xI0 evess cOST sSteel .

E X%XXX Aggg?lg?eel

& 600}

§ 00000 Dyctile

Load : 20kg Load = 20kg Load < 20kg

© s00f 1sti Slip Slip

S ratio: 9% ratio = 20% rotio : 30%

o

(7] e

k<]

2 400}

[

5

3]

§ 300}

1723

2

g

] 200 -x-x‘x~>¢q)‘

a -~

v - g

2 ook Pras .

- ] IR o e s 3¢ e 3

= / X o o [~

s PSRN |

S _°=°_°_q,.o—?-0-fl) ° i ) 1 1 1 1

$ 0 1 2 3 4 | 2 3 41 2 3 4
Revolution (A) x10'

Fig. 3. Relation between the wear loss of

special cast steels or ductile and slip
ratio.
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Typical examples of surface condition after 40000 revolutions at each slip ratio.
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Fig. 4. Relation between fluctuations in wear loss and

revolutions under the various loads (on adamite).
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Fig. 5. Relation between flucations in wear

loss and revolutions under the vari-
ous loads (on special cast steel).
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(a-1) load 100kg, (a-2) load 180kg, (a-3) load 250kg
Photo. 3. (a) Typical examples of surface
condition after 600 000 revolu-

tions on the various loads.
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(a-1) }37i%E 100 kg (78 kg/ mm?2) D% & T HKLAER
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éﬁ: .

% 400 (9/10)
(b-1) microstructure of specimen (a-3) in Photo 3-a,
(b-2) microstructure of specimen (a-1) in Photo 3-a

Photo. 3. (b)  Microstructructures in the

side wall of surface layer.
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