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Relations between Wear Resistance and Heat Treatment
or Structure of High Speed Steels

Synopsis:

Tohru ARAI and Noboru KomAaTsUu

Relations between the wear resistance and heat treatment conditions or structures of tool steels have

not been made clear.

In the present paper, studies were made to clarify the wear caused by slidingjfriction,

using speed steels heat—treated at various temperatures.

The results can be summarized as follows:

1) The wear rate at low sliding speeds depended on the hardness of the steels, decreasing with increasing

the hardness.
increasing carbide content.

At a higher sliding speed it depended on the carbide content in the steel, decreasing with

2) A maximum wear rate was obtained for the steels tempered at 300~400°C.
3) At low sliding speeds, the retained austenite increased the wear rate, but did not affect the rate at a

higher speed.

4)  When the steel is used at a high sliding speed, it should be quenched at lower temperatures and
tempered at higher temperatures, even though a lower hardness may be obtained.
(Received May 25, 1972)
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Table 1. Chemical composition of specimens (%).
C Si | Mn|{ W | Mo | Cr Vv P S Ni | Cu | Bar size Remark
SKH 91| 0-90| 0-25] 0-36| 6-48] 4-59 -3'82 1-94f * * * * 20 mm¢ | Wear test
) . . . . . .aal . . . ] . | Wear test (Heat treated
SKH 92| 0-90| 0-31f 0-32| 6-05| 4-53| 3-85| 1 86| 0:023| 0°006 0-10, 0-08| 20 mmg | - subzero)
. . . . . . . . . . . Determining of retained
SKH 93| 0-88| 0-23| 0-30| 6°19 4°67] 3-75 1:93 0:022 0-004| 0-10| 0-07| 13mmg | ~ " - " © tent
SKH 94| 0-97| 0-35/ 0-39) 5-49| 4-50| 3-91| 2-66/ * # | % | * /8x14mm v"xfﬁrl\jfsﬁ comparing
MS' 0-48/ 0-50| 0-35| 0-88| 1-48| 4-39| 1-30 * * * *¥ 18x14mm | Wear test
9-2-4-5| 1-36] * * 9-08] 1:82] 4-31 4-00 * * * * 105 mm¢ | Wear test
SKD 1 |2-13 0-23| 0-44] —| —[ 13-35| —| 0:012/ 0°002 * * 16 mmg | Wear test
* not determined
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Fig. 2. Hardness and retained austenite content of

SKH9 specimens(Q : Quenching, T : Tem-
pering S : Subzero treatment).
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1. Microstructures of SKH9 (Nital etched x400)
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Microstructures of 9-2-4-5 steel and SKD1 (Nital etched x 400)
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(a) 4-6m/sec
Optical micrographs of typical arears on wear surface (No etch x400). (4/5)

Photo. 3.

Table 2. Composition determined by X-ray
microanalyser of wear surface.

(O : wt%,
other : X—ra.y inte.nsity on wear surface % 100)
X-ray intensity on surface not tested
Black area as shown |[Grey area as shown
in Photo. 3 (b) in Photo. 3 (a)
0'79m/sec | 0°98m/sec 3 m/sec
C 112 188 50
w 52 24 24
Mo 62 34 32
Cr 68 54 44
Fe 87 83 108
0] 1825 219, 0%
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solution) and hardness and tempering
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speed and hardness and tempering temper-
ature in SKHY9 and Matrix steel.
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Fig. 19. Relation between wear rate at 3°0Om/sec
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