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The wear-Resistivity of Special Cast Steels

Shozo YOSHIOKA, Hisashi YAMAMOTO and Naotsugu INAkazu

Synopsis:

The wear tests on several kinds of special cast steels, “Adamite” cast steel s and a “‘Ductile” cast iron
were carried out, using a Nishihara’s wear testing machine, the load being 20 Kg, and the revolution slip

9.099%, in the absence of lubricant.

The wear resistivities of the normalized cast steels containing 0.56—0.91% carbon increased with

increases in both the hardness and the carbon content of the steel.

In these cases, it was found that for

the lower carbon steel, adhesive were firstly occured and followed by oxidation wear, while only oxidation

wear for the higher carbon steel.

“Adamite’ cast steels containing 1.46—2.26%, carbon were mainly worn by abrasive wear, which resuited

in less superior wear resistivities than those of the lower carbon cast steels.

There was a contrary tendency

such that their total wear loss increased with increases in the hardness and carbon content.
A “Ductile” cast iron (3.389,C) was found to have a far superior property than the others, owing to the
protective lubrication of free graphite contained within itself.
(Received 8 Sept. 1967)
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Table 1. Chemical composition of test material. (wt%)

Specimen Material C Si | Mn P S Ni | o | Mo | cu | Mg
1 Annealed 0-56 | 03| 073 0021 | 0-008| 1-74| 0:90| 0-31 | 0-07 —
2 cast steel 058 0-30 070 0:026 | 0:015 1:70 0:90 | 0-33 007 —
3 . 0:56 | 03| 073{ 0021 0-008! 1°74| 090 0-31| 007 —
4 P“g{ﬁﬁﬂgfed 082 | 0-40| 076 | 0-017| 0013| — | 097| 026| 007| —
5 ca 091 0-40| 0:78| 0:020| 0-012 — 101 | 0-37| 006
6 146 | 0-27| 0'68| 0022 0°015| — | 0'90| 0-42| 005 —
7 1449 | 0-41| 069| 0021 | 0008 — | 095| 0-44 | 0-04 —
8 Adamit 1'75 | 041| 0'72| 0-018| 0005 — | 090]| 0-23| 0-05 —
9 amite 1'76 0-53 | 0:73| 0-025| 0-015 — 111 ] 0-34| 005 —
10 2:10 | 0-55| 0:75| 0-030, 0-011 — | 0°90{ 037 004 —
11 2:26 | 0-50| 0'64| 0-024| 0-013| — 1-18 | 0-16 | 0-06 —
12 Ductile (gﬁzg) 188 | 085 0087 | 0030| 1-54| 0-20| 0-28| — | 0-043

( ) Graphite.
Table 2. Heat treatment and Hardness.
. . Hardness
SpecimenNo. Material Heat treatment (shore)
1 Annealed 32
3 cast oec] R. T —— 950°C x 2hr - _)c: R.T 32
3 . : 43
3 Normalized R. T —— 950°C X2hr ——— R. T 44
5 cast steel A.C 45
6 38
7 R. T —— 980°C x2hr ——— R. T 39
g Adamite F.C 1;
}? R. T —— 1000°CX2hr —— R. T j‘;
F.C
12 Ductile R.T —— 600°C x2hr —— » R. T 40
F. C
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Fig. 2. Relation between Revolution and Wear loss.
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Fig. 3. X-ray diffraction data.
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Table 3. Total wear loss of normalized and
Adamite cast steels.

Normalized
cast steel

0-56/ 0-82' 0-91

Adamite cast steel

1445 1-76 2-10 2.26

385 41'5 44 | 45

43| 44| 45

mg| mg| mg| mg| mg| mg] mg
5,000 21 4| 1| 2| 1| 3| 2
10,000 | 10| 8| 5| 4| 7] 12] 1
20,000 | 30| 18| 10| 14| 22| 27| 28
40,000 | 54 32| 19| 36| 52| 64| 70
60,000 | 69| 44| 27| 62! 82107 | 116
80,000 | 80| 56| 33| 931113 | 144 | 164
100,000 | 90 67 | 40| 119 | 144 | 177 | 209

M: Material, C:
R: Revolution.

content(%), S: SHN,
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