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EFFECT OF NICKEL ON HIGH-CARBON HIGH-
CHROMIUM DIE STEEL

>'Sadao Koshiba and Sukeo Nagashima

Synopsis:

The high-carbon high-chromium steel have been widely used for punching dies of silicon

steel plates and other mild steel plates,

and also used for materials of precise gauges,
because of their small distortion characteristics after heat treatments.

This feature is resu-

Ited from the fact that these steels are fully hardened by air cooling. o 1
From the general fact that the higher the quenching temperature, the larger the distortion
ratio becomes, quenching temperature to get equal quenched hardness must be as low as

possible. Standing on this view point,

the authors studied the effect of nickel addition to »

such steel and found that about 0°59 addmon of Ni was most effective.
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Table 1.

IIT.

.Chemical composition of specimens.

No. of specimen o] Si [Mn | P S } Ni | Cr
N1 .13‘ 0.18 | 0.56 | 0.028] 0.006] 0.12 | 13.53
N2 2.14 | 0.16 | 0.49 1 0.028| 0.005/ 0.45 | 13.63
N3 2.15(0.18 { 0.60 | 0.028| 0.006| 0.86 | 13.51
N4 2.14 | 0.18 | 0.60 | 0.025 0.005, 1.58 | 13.54
“Table 2. - Transformation point of "spe'cimens.
Transformation pt. durlng
No. of Transformatonpt[ cooling
Specimens durmg heating ,Furnace coo]ed
! Air cooled
, 1 GC/mny . | 7
N1 791~813°C ' 721~699°C . 150°C
N2 787~808°C . 707~683°C- |- 148°C.
N3 772~794°C 689~655°C 136°C
N4 754~781°C 653~611°C. .| ... 129°C
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Fig. 1. Fig. 2.
. Relation between oil quenching tem-
. perature and hardness of Ni~N4.

©. Fig. 2. Relation between air quenching tem-
perature and hardness of Ni1~N4. |
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Fig. 3. Relation between tempering tempe-
rature and hardness of air-quenched
specimen N2.
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Fig. 5. Relation between tempering tempe-

rature of oil-quenched specimens from
950°C, rate of distortion and hardness.
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Fig. 6. Relation between tempering tempera-
ture of air-quenched specimen from 950°C,
rate of distortion and hardness.
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Fig. 7. 'Relation between tempering tempera-
ture of subzero-treated specimen after air
quenching from 950°C, rate of distortion
and hardness.
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INFLUENCE OF CARBON, NICKEL, COBALT, TUNGSTEN AND
MOLYBDENUM ON PROPERTIES OF 9.5% TUNGSTEN
CHROMIUM HOT-WORKING TOOL STEEL

Naomichi Yamanaka, Dr. Eng. and Kunio Kusaka

Synopsis:
The influence of C, Ni, Co,

W and Mo on properties of the hot working tool steel

containing 0°3% C, 9*59, W, 2°59 Cr, and 0*49, V was investigated.

The Result obtained were as follows:

1) The addition of Ni lowered the critical point, and enhanced the hardenability remarka-
bly. Ni, being a gamma-forming element, led to a decrease in the amount of ferrite exist-

ing at high temperature.

2) The addition of Co raised the critical point and Ms-point and improved the tensile
strength and impact value at elevated temperature at the higher quenching temperature.

3) As the carbon content increased,

the hardenability increased and the ‘Ms—point was

lowered. The tensile strength increased and the impact value decreased at room and elevated
temperatures in parallel with the increasing carbon content.

4) The addition of Mo lead to the presence of additional quantities of ferrite at the heat-
treating temperature and decreased the hardenability.
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