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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
Yasugi Metallurgical Laboratory, Yasugi Works, Hitachi, Ltd.

Abstract

This article is an introduction of the writers’ study on the heat treatment and

cutting durability of various low tungsten-molybden-vanadium high speed steels,

which had been conducted sometimes ago.

The writers investigated into the change in the hardness and microstructure

of three types of those metals caused by the heat treatment, comparing the results

with the low tungsten high speed steel and cobalt high speed steel.
As a result, it was ascertained that the low tungsten-molybden-vanadium high

speed steel is given a good cutting durability by a proper hardening, which is
superior to that of low tungsten high speed steel although yielding a step to cobalt

high speed steel containing 4% cobalt.
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Table 1. Chemical Composition of Test
Materials
8| C | si | cr| | Mo | V | o
Al 1.06 | 0.29| 4.14| 6.11| 3.44| 2.40 —
A2 1.05 | 0.42| 3.96| 6.11| 3.68| 2.70 —
A3 1.10 | 0.31| 3.92| 6.40| 3.39| 2.50 —
B 0.74 | 0.20| 4.18 | 10.91 —. |- 1.80 L
C 0.87 | 0.22 | 4.60| 11.38 — | 19| 4.0
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Table 2. Transformation Point of Test
Materials
S " A = B
3 B 7 Ji % (2°C/min) | 2 i
WmIHE T m omo TlE kT
Al 833 863 755 725 ‘ 225 ‘ 110
A2 842 873 764 741 234 124
A3 834 | 865 754 726 i 222 ‘ 110
B — | — — — | — —
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Al Steel
701
u —
éwxﬂ——-*~ahh == 1300
e
Jo O—
50+
451
401
il
:Iﬂ? =
7| UG TORCTTNN [ L | |
Y Y/ /R 7// M. 1/// 1/ M V/// Y /// M

W R m & ¢

FEIOX A2 WO RERIME & @ L OPRF
Fig.9. Relation between Tempering
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A2 Steel

fal e D f- b 2 v 77 A T v g EE S B S O e i

FERR A DR U /2.
Al 1,200°C Cl @i 472 L
Bz 1,100° C | ale ¢ Hr&rr'u BRI .
b b4 4
e AL AEGR B e L BEA TR &

Al Jror A2 GRH L Bkt & AR
A3 HBHLIC K &

GBI EREEEOETNE L\, KX VATV
LBEDO T A D, &

L723 i) hl' Afilll-

815
701~
Mf:“«
F—— ~
=S
L_'Q""’{q-_..________ 1000 -
.f.flr \f,._\_o\\f
< | 0
o
E
=
Ho
D '.
er
g0
7o S | W N S | ! | L
J V// /R 7/ /M /S Y/ AN /M
w E iR B 7
10 A3 fHo BEFIREE & AL & O R
Fig.10. Relation between Tempering
Temperature and Hardness of
A3 Steel
0
|
v Eﬂx N
0 \a\p & : 1700 ;EE
TS o 1280
7 - DLQN\ /250
. D‘%x_______ 200
X w
g
% 4
;*ﬂ:
{_\)\ 40
U g
Jo
""”'j o e Eama e
% i o0  Ji 400 jﬂ&' &0 0 d0g
M R b X T
w111 B $o BEREE & miE & o R
Fig.11. Relation between lempermg

Temperature and Hardness

of B Steel

NI T ORI AT Y )T
[”J.J[Ji}_‘r‘zﬂm ijl-l’(})ﬂi R .)/1?:\ —3’.- :/jﬁ.l.llgj ﬁﬁikl
A X % S EZI
Akt 1,260°C L b upbEA Loz 4.
NV MR el A L4 5

[/J

— 105 —

VRN FF YL
(s % v
g TR s
#;7 [2[ (e ive ke Al, A2 Frof A3
Al DI



816 3 Fn 20 45 4 B H 3.

= Hig B36Hk El4E

—0— /230°C Hi% A
—x— /2607
—a— /2807

(fj'fj 96‘ &
| —— s
6% /o\n_ S i
oo
ot
% 75? B
- 370
D al ey
1R %
= P
LI
70
JE60°C
-..-w—“f’fs-—__:?—_-:f?;:;ﬂoa
5!-,; I_,%} i i
52} | | | i !
" A / 2 7 >4 F
G -

123 Al o BRI & fEE 2 oBBERF
Fig.12. Relation between Number of

Tempering and Hardness of
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Table 3. Results of Cutting Test

_ #4 Al H ﬁ%ﬁﬁﬁ )R | W Bl R R
AR [ REEE | o | (mimiv| 5 B

1,230 570 65.6 30.2 1 18

1,260 570 66.3 30.2 1’ 58"

1,280 570 66.3 30.2 2! 14"

& 1,260 560 66. 1 30.2 1’ 38
1,260 570 66.3 30.2 1’ 58

1,260 580 65.9 30.2 2! 127

1,230 570 65.9 30.3 | 1’ 4"

1,260 570 66. 2 30.3 17 527

1,280 570 66.5 30.3 2! 16"

= 1,260 560 65.9 30.3 17 26"
1,260 570 66. 2 30.3 | 1/ 52"

1,260 580 65.4 30.3 2! 147

1,230 570 66.0 30.3 1/ 4”

1,260 570 67.0 30. 3 1’ 58"

1,280 570 67.0 |  30.3 2! 18"

3 1,260 560 66.2 30. 3 17 24
1,260 570 67.0 30.3 1’ 58

1,260 | 580 66.3 30.3 2/ 0"
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Table 4. Comparison of Cutting Durability
of Test Materials

2 £8 AL il ﬁ%ﬁfﬁ UIHIEERE | W B RF R
: ﬁﬁéfm)ﬁ ﬁgééﬁ)lﬁ (2GR (m/mi[_]_) _5} 7
Al 1,260 580 65.9 L | 2f 28"
Al 1,280 580 66.1 ot e 4 3’ 26"
A2 1,260 580 65.4 217 2! 34"
A2 1,280 070 66.5 P O 3! 307
A3 1,260 570 67.0 2l 3! 0”
A3 1,280 570 67.0 24t 3/ 42"
B 1,280 570 64.9 27.7 2f 42"
C 1,280 580 66.1 Bt b 4’ 0"
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(4) B1E3BHeOBIBIMATNCIEE Y KE <, ]
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VATV e 2 FPEHE L DI NED
2 £ X B
(1) /h%: #:14 33 (1947), No. 1~3, 22
(2) /NS grg8 32 (1946), No. 7~9, 9
(3) /N4 HAESLBEAZE 16 (1952), No. 9, 511
(4) /N%E: B rifsw 23 (1940), No. 6, 343
(5) /h%: \Arif# 24 (1941), No. 9, 369
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