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The present invention relates to a magnet
steel containing 5-40% nickel and 1-20%
aluminum, with the balance being iron.
The objective of the present invention lies
in the economic obtainment of a magnet
steel with high magnetic force, without
requiring quenching after casting and
with minimal influence due to thermal
changes, mechanical impacts, etc.
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Detailed Description of Invention
Conventionally, many types of steel have
been used as magnetic steels, but they all
required quenching to impart magnetic
force. Consequently, they suffered from
the drawback of not only being prone to
deformation and cracking due to rapid
thermal changes, but also of magnetic
force loss caused by temperature rise
during use.
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Moreover, nickel is ferromagnetic, while
aluminum is nonmagnetic. Therefore,
their individual inclusion in steel would not

have any favorable effect on the magnetic
strength.
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These elements are used in vain as
additives to impart magnetic properties.

For nickel steel having a nickel content of
5-30%, the curve showing the relationship
between the magnetic transformation
point and temperature during heating
differs greatly from that during cooling.

As shown in Figure 1, the temperature
(Ac2) point at which the nickel steel
loses magnetism during heating is notably

% higher than the temperature (Ar2)

5 |point at which the nickel steel begins
acquiring magnetism during cooling, the
difference being 400 degrees or more.
Therefore, this type of “nickel” steel is
generally called non-reversible steel.
Such “nickel” steel containing such a
large amount of “nickel” does not undergo
(Brz2) transformation when rapidly
cooled or even when air-cooled to room
temperature, and therefore completely
loses its magnetic properties.
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The reason why nickel steel has not
been used as magnetic steel until today
is because scholars have strongly
emphasized that it cannot be used as
magnetic steel, and because those skilled
in the art have affirmed this view.
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The alloy according to the present
application comprises the following
components in the following ranges :
nickel : 5-40%

aluminum : 1-20%

iron : balance.

5%38 (balance)

Fia&si ik [&E] %

balance &£ T 2 &A% vy, 5D 3XT (something
left over) &\ ) BERTH b, HrF % £ T bal
L OFREIHTE72Y413. balance DWEFRTHlib
NTWD T —AD% 0,

SR =

REEW] = A7 2 FEn] i G = ] if G = 38 3 1 €
(A3) #EBHFWHI LI 25 VT L
Mo BEAL T AT 7 H G VN
EEpNEmREtEETE=REMiA v =3 ) F
RN T Y iR EREF VIRET BV Kt 5
BHEANHEIFEG=TH RN

veT

TR REAT

o Ty ARFEWIZBWTIE, e % n)
WHENIEHR L, ol (A3) BEHEEZHE

R |EeaILitE D, RO K 12
H |BMANZETIE R, BICHELA-TFE
A OIRRET, ISR 750 B (2 BEsE
BolTaceT. mEAIEAL. HoRmbRE
HRREERD EVIFHEDL DI LR
ZIHREE NIz,
Therefore, it should be readily understood
that the present invention converts non-
reversible steel into reversible steel
and also eliminates the transformation
% point (A3) , thereby achieving the
5] |characteristics of having high magnetic

force and the most stable state in as-cast
state or by annealing at 750°C, without
requiring quenching as in conventional
magnet steels.

Bist (Bik X L) (annealing) &84 E
7 A D¥EEAL, LKL WIS oL 7
B, WM RIREITMEBEW > < D EHET 5 B
(B b%Hid) o2& Th b, BMEFTUI B %
casting LIRLTLEHIZ L HBHDT, TEI Y
YTh D, FRICBEUAICEE S 2 ZMETId. BEAR
(quenching). %% & L (tempering). %7 ¥ L
(annealing). %7 5 L (normalizing) O KD &
WIZEHE DI 2w,

3. Enlic

SRS . MK A0 T3¥bE S5
BAHAYERICRT LTS, [MK] &, BRO=RE
REEROBFAERI O T ONIHHTHL LD
nNTws,

KS D5 HE DO ARL IR S BT 3712, 1934 4F
RV Vo3 KS i %2 BFE LT 5, #r KS i,
MK S22 5 b, F4 V&2 IMA7=b0THD*5,

ZO%. HKSHEWICESIZEEMR /2T V= 2
AP Eh, KRN T, 7294 AR, BET
BRIz INBALEREL L TwSE, LT
1980 EARICIE, 28V a v D= FF 14 ZA 7 RER
HEIEDE—F —ZRPERWVA T Y LA DEY;
T 5

) LA DRBOREIIZBNT, =B+
HEICHHXEy Fy—okEz R Lzt wi b
DTIERWTIEA D Dy

KHENZ, VI WX ZDY ) —XDREONE %D,
FERRRIBO [BEE RG] 280 EiF5,

<SEZEHR - >
RS - W, ) V) T 2R AT - W7o HARNZ D — | pp.39-49, B L@k E e

* 1

* 2

* 3

* 4

*5

MRAXSHAMBAL A IR | A & HROBIGR (#f D)

https://www.sagami-magnet.co.jp/2022/11/07/6408

WCu—7 ¥ F/RWlE— /N3y = FNV/]T. 574 7%/ KBIER RO SEFHRICHIE

pp.104, ikt

KEYENCE, €0 52 5B FEA  BEAN - BE

BEL - BTl - BEESHL

https://www.keyence.co.jp/ss/products/recorder/heat/basics/type.jsp

Yil&z, <27 %y b7 =)V, pp.234, HH LT+

_19_



