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On the Relation between Heat Treatments and

Magnetic Properties in' High' Co-W-Cr Magnet Steel

By Kenji Ono and Tadashi Nemoto
Hitachi Laboratory, 'Hitachi, Ltd.

Abstract

{

‘Softening the high Co-W-Cr magnet steel before quenching so as to make
machining easy was almost attained by isothermal treatment applied the S curve
of the steel shownin Fig. 1 obtained by us, but as magnetic properties of the

steel depend ndt only on the softening method before quenching, but on tempera-
L} .

tures of quenching oil and keeping time in oil, we determined the relation bet-

ween heat treatments above mentioned and magnetic properties. From the results

the best magnetic property was obtained when the steel Softened by isothermal

treatment was quenched in oil and kept there for any time at 100C or for short

time at 150C.

The Co content of the sample used being less than the standard ome of K.S.

magnet steel, its magnetic property after well treated was almost equal to that

of K.S. magnet steel.
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Fig. 5 Demagnetizing Curve
for Specimen G Quenched
from 960°C in Oil at 100°C
and Képt there for 10
Minutes after Isothermal
Trgatment.

—piE AP
—-BkE /0

<
o
B
i
4
f
B
A
200 100 0 .
-H #3m (LN ATwR)

456 fEERmiE 960°C X
» 150°C o jiiic BEA 11045
- PRFE U 72 308 o T R A
Fig. 6 Demagnetizing Curve
for Specimen G Quenched
from 960°C in Qil at 150°C
and Kept there for 10
Minutes after Isothermal
Treatment,

L. ZOEEZ 5 5 R
FREXOFEE Ok

AL BB 100°C, 15

0C K1t 200°C o

1= 10 43, 6043 T2 71X 120 43

IR X o U LT
K# Lice BEATT DML
Fitk e L CHmmm s
1= 920°C Eeghi o — o 1m»
WTEFOR R, 920°C ft
HOGEITEF oA T
MHiE200°C > &= 1k @
720 fEIRRAE LCTIR
R A 980°C & L

2053 (5548 750°C L

iz 2 BRI RS L
fon TEPEOHITEE (IV)
DTG ERRRTEH %o

3 & ;2]

5 B (2 iER R
100°C niffizk2 A Lk
2 10 SFEREE. #6
(ZREER 150°C 1= 10 4 FH
REry 87 B IXFEER 200
°C 2 HfRFF O & ol
e —Bl e LT L
720 B8 RITTALT I
FEEREA 707 h O,

BEIORIZO20°C i b

DTN T O R

R & Rk & DBARRA T

1o
WiEIMEADE A 42

VTR s TS 100

C ok XFRINE A
23 RN VR

fEPEZ R Ly Tl IRAFR

H YA

FHEDR G, REHREH

7T Ai
BT b, 150
"CTITHERNT X 03 Ly

& AT EERRRA I Ut
1 J7% #o 200°C 10 43
e Ead et e
LS Bty B2 fe
U 2 o@imni.
2 ARMT 920°C fedti L=
5 AR A o7 b
@ERLf%Lbnuﬁ
OFEE X o Thilx L5

B HRBIE (F92)

200 00 0
~H B (T VAT K)

. o ETIE fi 38 feFu7g 960°C &
HHERIFHHEIL 1000C o on T A f 2 B8

Tix 10~60 5[], 150°C  pofrs: L =300 G o TRk M
2 10 SMEECHE  #

BT AR S5 B 1L 2 Fig. 7 Demfgnetizing Curve
= EBH B e THER
nofhik: Ltk X
B HER D L XTI
MBI L7 c HEY
PETHZ EAHES L, Lo E O HINZ $I1F
& ERiEDs

for Specimen G Quenched
from 960°C in Oil at 150°C
and Kept there for 2
I—Ic;)urs after Isothermal

Treatment.

','Mﬁ&W@%ﬁﬁamﬁa@%%xomﬁ@ﬁmya"

A1Z200°C DI AT A1l REdhft 2 RO Tle\ ¢
SRR T BB OYEFTIRIT A2 H LA v, 100°C
TUL T>aM BT Ly 2R Sie M oBMEEE S o\ »
I IREERSIIT X BEMEIZ D0 150°C GRS 2 4t
IO AR 0 B5< 72 0 v SRR D
BEFHHED § D L E 2 B, 200°C TIE 100°C 35\
150°C DI A= I LBER 1 22k USSS + #0d= 10 43
PREs TR Il & T r > Mz X b &2
R bitde M (—3EER I T o 2 5 b 4 U Tk

EBRDHIZE L SRR T AR T b oL E LS

N5~ LI EORPEOBMEE Cr RUGSOBE X 13 R
Thbs (1) BEABOFRIT X HREHEOBMLSTHIE 2100
°C DAY 150°C ¢ 10 4 HFEOBEEITE Luvw
150°C “CARFHRI DR\ B & T 08 200 °C DRI RBUER



= Co, W.Cr Xi?ic‘ﬁ@fﬁ?fsﬁ%ﬁé L Tk & @I%%lﬁ

37

% 8K iR, EEErE &ﬁﬁz& @Eﬁﬁ: (}%Kﬁ'j 750°C fai

ﬁiﬁﬂ)

h RN | B A o % B A % 100°C B R %
& 0 [ &S ELA R 2 ﬁmﬁﬁ%wﬁ’ﬁmﬁ
Rl g g e M COR R ﬁ?_zlmhﬁ&wzv*)FU‘ (7 v R) [(=nR2FYTF)
G1 | & ®; » 8,100 250 9,100 200
G 2 v . 8,300 260 9, 300 200
G 3 100 \ 10 8, 600 230 | 9, 500 195
G 4 &l P 8, 700 235 | 9, 900 195
G 5 p 60 8,100 245 9,100 210
G 6 v | v 8,100 245 9,100 210
G 7 r 120 8, 600 245 9,100 210
G 8 v p 8, 600 | 235 8,800 | 215
G 9 150 | 10 8,100 | 230 9,100 | 200
G 10 y P 3, 300 240 9, 200 200
G11 y 60- 7, 400 245 7. 600 245
G12 p p) 7,206 - 250 7,700 245
G13 P 120 8, 000 250 8,100 245
G14 y p 8,100 250 8,100 245
G15 200 10 7,300 220 7,500 215
G16 p P 7,300 245 7, 600 245
G17 y 60 8, 000 - 9290 8, 200 220
G18 y P 8, 200 225 8, 400 920
G19 p 120 9,100 195 9,100 200
G 20 y p 9, 150 190 9, 200 195
%9 % WE. (EERRI L EE L OB CBATNT 920°C B0
M
T m | R FF ORF 2 A & - B A £ 100°C 3 & 1%
# =l e (55 AR RERAEEE I
i (F v 2) | (=azx7Fy )| (F v R) | (=AAFIVF)
B1 | % @ - 8, 000 220 8, 900 190
B 2 y 2 8, 000 295 8, 900 190
"B 3 200 10 7, 800 190 8, 000 190
B 4 Z. " P 8, 300 195 8, 600 195
B 5 AR 60 8, 900 195 9, 000 200
B 6 2 P 9, 200 195 9,200 . 200
B 7 p 120 9, 500 195 9, 500 195
B 8 2 P | 10,400 | 180 10,300 7
__]__—________———___,—.—____—_—

1= X BBMED D T o ZHUTTNIR B DB TEEA
B aM RETEIEDTHOnD EEL LIS,

(D) &

Il kB Co-W-Cr BRSO\ TIT o BB O
g E';‘ZJ J‘;)’(CDIIIZI( THbo

(1) ikibhtke LIS 7 5 72 50°C LLE

RS S it % dvE Lico
- (2) SEEELIT o R R B, B ABLR
R UMaEBEEEZ D A X A bR R Ly bk

(LA EOBEABROBPE T T BEE RdDlo LORK

{HIEREER A X 0 b X b LEEARORPEIIRR
%7 Utzo SUSSEEELD | 980°C (i -chEghi3 2 X ik{LiX T
55T % 5 D REPEE HBRINELIT 75 d D2 bk, T
SIESALED S —ERi o6 LEEAX BT 512D

Thho BEABRIC Xo T Lz & o4& L OERIR
iz X 0 B ARTE S 2B S MR S 1R\ o

(3) AMga s KSgioiEdfilpic bl L
T Co R FETIRL (FUE Co flE 36%0) fED T KS
SHORERE X L RN S B BERRETT 9,000 ~ 10,000 %
2y P H) 200~240 143 LEE - = & 3 DI HhY 3k
R ok o e RIS L CIuTiav b O
Hivlzo |

i 0\ B AHTZERTTICE 0 B » (HiF RS o o7 H
R KR O H e SRR R Y B 2t
BB e DIvic N EBEHE, 14 % A\f\"“ R D%
CENUEEH T A RETH Do -

£ ® oz B
NER, #84% 0 HER, 30 (1949), 45

— 37 —





