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Synopsis':

Furnace-cooling is a ‘standard practice for annealing high-speed steels.

“Shfigeo Owaku and Hideo Akasu

It constitutes, how-

‘ever; a bottle-neck to production because of a long time required for the operation.

To expedite and simplify the operation, the authors conducted many experiments.
\ stepped annealing or isothermal annealing had been found effective.

of water annealing was confirmed.
The experimental results testify that:

Earlier,
This time, effectiveness

1. Water annealing with the heating temperature 800°C held for 120mn. will effectively

soften. quenched high-speed steels with more rapidity and simplicity.

The softened degree

falls certainly short of complete annealmg but comes up well to the hardness obtainable

through machnnmg

2. Five to'six times of water annealing operations will ensure softening if the following
cycle is repeated: water cooling after rapid heating is aprlied and the heat is held for a

brief time.
compllcated contours.
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Table I, Water-annealed hardness when steel type and .size of specimen, .
- .-bheat‘treatment ag@ hpl@ing: Atir;-xe were changed (annealing temp.-860°C) -
S l Harpness 'Size . | Hardness affér | Hardness after Holding time | Hardness after
amp e S HRC Somm - g quﬂegcﬁ_. HRG temper:- HgC- -~ of-w=a. (mn) sl -w.aan »H:gC:
25X 25% 25 L. 837 T ST 100 “ ' 49
B ... |25%x25%25 | 7 3. . . 65. .. | .. .. 10 .. .. .54
.- 25%25x25 64 ’ 65 ; ‘ 120 42
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STUDY ON CARBIDES IN PRACTICAL SPECIAL STEELS
-BY ELECTROLYTIC ISOLATION (I) |

(On Carbide in Ball Bearing Steel)

Tomo-o Sato, Dr. Eng., Taiji Nishizawa and Yutaka Honda

Synopsis:

. Studies on carbides in steel, generally, have been carried out as they were in steel matrix.
While, recently, some direct investigations of them isolated from steels were reported. ‘
The present paper deals with a direct investigation of carbide _extracted electrolytically
from a ball bearing 'steel by chemical analysis, X-ray diffraction method and electron-micro-

scopic examination.

"The electrolysis for extraction of carbide in the present siudy was -carried out under the
following conditions: 0*5N hydrochloric acid solution, current den51ty 10 mA/cm?, hydrogen

atmosphere.

contained 7°219, Cr.

The results obtained were as follows:
1) Carblde in the ball bearing steel (1°139, C

, 1°429, Cr) annealed at 750°C for 5 hrs

2) Cr content of ferrite in the annealed steel was about 0°24¢;,, and that of austenite at
840°C (usual quenching temperature of this steel) was about 0°924.

3) Cr content of undissolved carbide contained in austenite at quenching temperature
increased with the heating time at the temperature.

4) In tempering process of the hardened steel, the carbide precipitated from the matrix
(martensite and retained austenite) at low temperature, such as 300°C or 400°C, had nearly

the same content of Cr as that of the matrix (1°429 Cr).

But the carbide precipitated by

tempering at above 450°C had large amount of Cr Whlch increased with the rise of tempera-.

ture and holding time.

5) Electron micrographs of carbide isolated from the_steel vario{xsly heat treated such as
that from lamellar pearlite, troostite, sorbite, and spheroidized structures, were shown.
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