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i (On the Heat Treatment and Structure)

Tokushichi Mishima and Noboru M‘afc'ino

Synopsis: , .

~The optimum heat treatment and the structure of MT magnet was investigated on the
specimens consisted of representative composition. This alloy is provided with poor magne-
tic properties when it was quenched from 1150°C or lower temperature. The critical tempe-
rature is therefore considered to be 1200°C, and those samples quenched from this tempe-
rature showed a uniform austenite solid solution. When holding time at-quenching tempera- -
ture was too long, magnetic properties, especially residual induction, was deteriorated by
decarburisation. The most adequate period of holding time is from 20 to 30 minutes.

"Cooling rate also strongly affects the magnetic properties in case of Fe-Al-C alloys. It is
related to the formation of § martensite which is essential for retaining high coercive force.
A favourable state for § martensite seems.to be produced only by proper cooling rate.
Among several cooling methods, oil-quenching gave the best result and water-quenching at
. 20°C gave the most inferior result. .

Since the quenched specimen is consisted of austenitic phase, a part of its structure needs
to be: -converted to ferromagnetic martensite. According to aging curve, the maximum
magnetic properties was obtained by tempering for 60 or 120 minutes at 300°C. It is noteworthy
that the second hardening occurs at around 500°C in the course of tempering, accordingly,
the peak of magnetic properties are recognized at about 300°C and 500°C,

MT magnet turns to machinable by means of annealing. If the annealing temperature
reaches 1,000°C, deterioration of magnetic properties are unavoidable. The annealed
specimen was consisted of @« phase and double carbide.
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Fig. 1. Effect of quenching temperture on
the magnetic properties.
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Changes of magnetic properties due to grinding off the decarburised layer.
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Table 2. Microstructure

of MT magnet alloy.

i

Heat treatement “‘

Micro structure

Chill casting Austenite + Marteneite (body center cubic)

Oil quenching Austenite + Martensite (tetragonal body center cubic)
Aging at 300°C Martensite (body center cubic) + Austenite- (little)

4 at 500°C a-iron + Double carbide

1200°C furnace cooling a-iron + Double carbide.-+ Graphite
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INVESTIGATION ON ACID-RESISTANT HIGH—SILICON, IRON (II)

(Effects of Alloying Elemients on Mechanical Properties,
Corrosion Resistance and Shrinkage. ~Part 1.) ‘

Hiroshi

Seawamura, Dr. Eng., Oéamu Tajima,

Kyoichi Akamatsu and Hirohito Muranaka

Synopsis:

The effects of Si and C, the main constituents of the alloy in question, on the mechanical
properties, corrosion resistance, and shrinkage of acid-resistant high-silicon irons have
already been reported by the authors®). Successively, in the present investigation, the effects
of various alloying elements, i. e., P, S, V, Ti, Al, As, Sn, Mn, Ni, Cr, Mo, Co, Cu and W

on these properties have been studied.
The results are summarized as follows:

(1) The elements that had favourable effects on the transverse stréngth of high-silicon

iron were as follows: Ni (0°7%), Co (0°3%,),

Ti (0°3%), Al (0°06%), and Cu (0°3~32%,).

optimum centent.

Cr (0°6%), Mo (3%), W (0°8%), V (0*09~0°59,)
The percentage in parenthesis indicated the

(2) The-elements that promoted a growth of graghite, such as Cu and Al, decreased the
Rockwell hardness, while the elements, the so-called carbide stabilizers, that diminished the
size of graphite and gave favour to form hard carbide-phases, such as Mn, P, Cr and Mo

increase ‘the Rockwell hardness. -

(3) - The corrosion resistance to sulphuric acid was improved by additions of Mn, P, Ni,
Co, Cr, V, Cu, and As. Among these elements, Cu was most effective. It was adversely

affected by Sn and S. For hydrochloric acid
deleterious effects.

Mo and Ni had good effects while Sn and P had

(4) The shrinkage of high—éilicon irons decreased by additions of all alloying elements in

the present tests except As. -
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