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The Heat Treatment and Cutting Durability of Low Tungsten-
Molybden-Vanadium High Speed Steel

By Sadao Koshiba, D.S.E., and Sukeo Nagashima
Metallurgical Research Laboratory, Yasugi Works, Hitachi, Ltd.

Abstract

This report treats of the comparative study concerning the heat treatment
and its effect on the cutting durability and hardness of several low W-Mo-V
high speed steels (6 52 type, 74-2.5 type and the wvariations of these types
with additional contents of Ti and B), high C--high V high speed steel, conven-
tional W high speed steel (18 4-1 type) and low W high speed steel.

The results of the writers’ experimental study show that the low W MoV
high speed steel (6-5-2 type) falls slightly behind the low W high speed steel
in cutting quality, but the low W-Mo-V steels (7-4-2.5 type) has the same or
better degree of cutting quality than the latter, and especially those steels
containing Ti and B show considerably superior sharpness. However, this
type of high speed steel containing Mo suffers from a considerable amount of
scaling and the phenomenon becomes more obvious in case of the steels con-
taining Ti and B. In addition, they are comparatively inferior in their
forgibility.
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Table 1. Chemical Composition of Specimen
. | e )
i i C Si Mn | P S Ni | e | W | Mo | v T B
XM 1 076 | 0.15 | 0.36 | 0.015 | 0.007 | 0.14 | 415 | 6.39 | 471 | 2.04 — —
XM 2-1 105 | 0.10 | 0.25 | 0.021 — | o1 | 451 |, 6.74 | 4.09 | 2.50 = —
XM 2-2 1,03 | 0.20 | 0.25 | 0.020 — | omn | 44 | 667 | 327 | 240 | o0.07 —
'S
XM 2-3 L0507 | 033 0.0 | 0.020 012 | 443 | 677 | 38 | 245 | o018 | LoAN
XV 1 1.55 | 0.50 | 0.37 | 0.054 — | 012 | 425 | 11.81 | Nil | 4.8 - -
HX 2 0.75 | 0.0 | 0.13 | 0.02 — | 007 | 430 | 17.89 | 012 | 101 = -
X1 0.74 | 0.20 = 0.46 | 0.032 — | 013 | 418 | 10.91 — | 1.8 - —
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Fig.2. Relation between Quenching Temperature
and Hardness of XM 1 and XM 2
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Table 2. Result of Cutting Test (1)

SR BB R E | BR HE | BEREIA O i AR
Wi Af B # (m/ |
No. (*C) 'Hp(C) | (mm)  min) (min) — (s)
2 1,240(a)/575 | 63.3 . 116.5 31 447
XM1 | 3 | 1,260(#)/575 | 63.9 | 116.5 31 56
4 1,280(;11;)»’5?5! 64.1 | 116.5 31 54"
1 | 1,220(#h)/575 @ 64.0 | 117.5 31 | 50"
2 | 1,240(z%)/575  65.2 | 117.5 31 | 57"
SNLEAL) 1,260(ii) /575 64.8 | 117.5 | 31 1 a9
4 1,280(#}3)/575i 63.6 ‘ 117.5 31 ¢ 9y
1 | 1,220(#)/575 64.7 | 119 31 47"
2 | 1,240(#) /575  64.7 119 31 55"
s i 1,260(#1) /575 65.1 = 119 31 17 35"
4 1,280(#k) /575  64.6 119 31 1’ 10
1 1,220(#)/575 | 63.1 | 119 5 | 3F 3
2 | 1,240(m%)/575 | 63.3 | 119 31 | 11 34
AME3| 1,260(3#h) /575 | 64.1 119 | 31 17 28"
4 1,280(7)/575 | 64.1 | 119 | 31 | 17 28
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Table 3. Result of Cutting Test (2) |
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| oy O (D 7 JE
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