Y ree s

& Mn $ OB INHEC X % RAYHT H : 665

DR IBERMOBERT S, ABAWEOD 2HIEM

{#EpFLEB L BT 5. (IBF344E11 A F )
3 [
1) B3O, &, #mA: “EHEHH Wel-ten 55 O
 EGSHEER E GESESRO S8 6 & olnE
(BE 1), BE¥ELE, 26 (1957), No.s8, 504
~b11
2) B0, ME: “AE B2#H)", AL, 26(1957),
No.9, 579~585 :
3) BAQ, ME, £ “EE@EE3®)”, AL, 26
(1957), No.l1, 708~714
S 4) Bm, TE: “RILEGE4M)T, AL, 27(1958),
No.4, 194~200
5) B8, WE: “BE(ESH)”, AL, 27(1958),
No.4, 201~206 _
&) BO, fMiE: “AE(Eo®)”, @L, 27(1958),
No.4, 207~212
7) Bp, WE: CEEAESM O B RTER
(18D ALk, 27(1958), No.6, 340~346
8) O, fME: “AL (B2®H)”, BL, 27(1958),
No.7, 394~400
9) BO, ®E: ‘AL (B3®)”, AL, 28(1959), °
No.8, 517~524 o
10) BAM, MEiE: “BE (B4#H)”, AL, 28(1959),
‘No.8, 525~530 :
11) B3, REiE: “AL (BsS®)”, AL, 28(1959),
No.11, 799—806
12) M, fE: “EL (Fe6im)”, EJ:, 28(!959)
No.11, 807—814 o
13) 880, WiE: “AL (B7#®)"”, 28 (1959), No.
12, 864—870
T14) BAA, RRE, HE: “ERENASEZEROSH

D ANFCEEE S X ot B AT IS LE

RO L BEHEBAI X OEE (8B 1®)”, B,

15)

16)

7y

18)
19)
20)
21)

22)

26(1957), No.12, 752~757

BrE, REiE, £ “BL (E2®), RE, 27
(1958), No.2, 92~98 .
BAE, REiE, #£#: “BAE (FE3H)”, ELE, 27

(1958), No.2, 99~104

BE, REE: AL (B4 AL, 27 (1958),
No.11, 653~659

B, fE, B “BE (#Es®)”’, RLE, 27
(1958), No.12, 730~736

O, REE: “BER#Eadon fﬂﬁf’ﬁtﬂf@ﬁ

(8 13)”", AL, 27 (1958), No0.8, 457~460
O, ME: “RE (B2®)"”, AL, 27 (1938),
No.8, 461~465

Bar, RadE: “ME (B3IM)7, AL, 27 (1958),

No.9, 526~530

M, WHiE, A ‘AL (B4, BEy

- SUEFWMHEHEKICIEE (1959 £ 10 A)

23)
24)
25)

26)

27)
28)
29)
30)
31)

32)

A, FEiEH, BHE: “AL (ES5®)AE
O, FRiE, HFE: “FAE (Bew)”, ML
BiC, RRIE, BRE: “HEMHO¥EER: Az
n’, |k -

THEE: B O BEEERF L ARBRGE 15
B 4ER, 27 (1958), No.l12, 716~722
fRiH: “EE (8B2#)”, AL, 28 (1959), No.
1, 25~31

ME: “BL(E3E)”, ALk, 28(1959), No.1,
32~-38

RiE: “ELEE4W)”, AL, 28(1959), No.2,
97~102 _

RiE: “AEGESH)", Ak, 28(1959), No.2,
- 103~107 » )
ME: “MEL@EEe®)”, AL, 28(1959), No.4,
236~243 ‘
REfE: “RAE(E7®)”, L, 28(1959), No.4,
244~249

B Mn OB BT & 5 R -

(F—RFF+4 S Mn S$OFE-D

LIPS - R

On the Carblde Precipitation by Heating in Solution-
Treated High-Manganese Steel.

(Study on austenitic high manganese steels—I)

Synopsis:

Yunoshin Imai and Toshio Saito -

Carbide precipitations in isothermal and continuous heated Hadfield steel after solution-
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i _eatment were studied. Results obtained were as follows:
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1) Solution-treateds steel precipitated primary carbide isothermally in accordance with an:
C-curve which has the nose at about 650~700°C, and also precipitated secondary pearlitic
constituent isothermally with an C-curve which has the nose at about 600°C

2) At the primary stage, carbide films were formed at austenitic grain boundary.

In the

low temperature range, carbide film formations were delayed markedly, and then, platelet

carbide were formed along the cleavage plane of grains.

In the high temperature range,

" carbide films changed to granular particles and gradually takes coherent shapes.

3) The nucleations of pearlitic constituents were most rapid at about 600°C, but growth
velocities of pearlite has' max. value at about 500°C. :

4) Secondary precipitates, pearlitic constituents, were very fine lamellar pearlite, and
lower temperature precipitates has finer lamellar than precipitates at higher temperature.

5) In continuous heating, steels precipitated boundary carbides, platelet carbides and
pearlitic constituents at about 500~600°C. It suggested that no pearlites were precipitated
when heated at a velocity of above about 15°C/mn and also no carbides were precipitated

when heated at a velocity of above about 45°C/mn.
6) Mechanical properties were injured by heating at above about 350°C,
carbide precipitations began at that temperature.

since platelet
Tensile strength lowered to minimum value

at 750°C, since carbide films markedly grew at that temperature, and impact value, elongation

and reduction fo area lowered to minimum value at pearlite precipitation range.

Increased

hardness were mainly affected by platelet carbide precipitations.
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Fig. 1. Isothermal precipitation diagram for a standard
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600°C x5mn, X500 (1/2)
800°Cx16h, %500 (1/2)
Representative optical microstructures for some carbide- #s
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3. Continuous heating precipitation diagram
for solution-treated steel.




= Mn @OBEmMEC L 5 RABRH 671

Photo. 7.
treated specimens.

.carbide Oiﬂifiﬁﬁo?bfb\tc\z‘ﬁ;, FiRAw EE kﬁ‘%) &
(F)YD T L ERPICRROL WO HBS BT 5
LWnWZ ERFRD LN D . T OZE{LE) 300°C (i S8
BT LHFERR RIS, Bk 300°C s B WA
C@Eﬁﬁlé%@#@bﬁ%%f%ﬁw.C@ﬁwﬁ

LR OB L 7o TEbN, Fic dendrite ik

BERHZEOCR 2 5855 H 5. #hd Mn X

e PRt

Grain boundary migration

Photo. 8.

Microstructure changes at high temperature for solution-

CERLTV BT i
Ep TRDEOD, Fi
Hadfteld gtz 5
Mn @ micro {RIFTOTF
X2V THHESNT
VB, HHEWIID
WL F DT B H > Mn
@ micro {@HT & BEl{%RH
HHEDH B 5.

ok 7 D IR OHTHIT
Blfev T r OR R iccar-
bide #f HAHEE U (G),
Bl P. C. OWHA
Bon s (H). 5w
EobRE TSR
O PRAT SN S S &
b P.C. DEAK
CPEEE B (1), BT
VRS SR & IR X
N3 St o ARy et v 1Y A
Lixh, Wil ER5
Te2>T <L 5(F)(K).
=5 IE RO S IR

HIWIHA A, EEE—K
4 i THRERB(L).
975°C %150 (1/2) P.C. OWEALDD &

s B oomigration H%
£HoOTR D, UMD r OEMAAH R P. C. AR
tEE D Lo R ZE o> T\ 5. Photo. 8 WIRFD
migration OFlk X ORMSIREGICE W 5 BERMOH
LR LIz

DL EASIEAM I 1 HHTHOBR TH 5725,
D HITHESE D T FE SRR B R R F DT &
Aanéwmﬁﬁnhé &mﬁ@w%%%%f%~&
LTWv5b. ZDE
ferios LBt
CRELNT, &
IBIKREC D RIEE
HE1LBDHOT
5.

carbide

Recrystalization at surface scratch.
X500 (1/2)

Some micostructural changes by reheating.
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Effect of Ti, Al, C and Mo on Mechanical Propertles of M252.

(Studies on nickel-base heat-resisting alloys—VII)

Taro Hasegawa and Osamu Ochiai
Synopsis: : ’ :
-Effects of Ti; Al, C and Mo contents on stress-rupture properties of -alloy M252 were

investigated. R ' : o -
There seémed to be a peak stress-rupture life at 1°2% Al when Ti was 3°1%, and stress-

rupture life was decreased in the case of specimens containing over 1°2% Al. Ti+ Al atm.

% =65 gave the peak of stress- rupture and creep ductility.

Effect of Ti and Al on stress-rupture characteristics was clear in the case of heat treat-

. ment B (1065°Cx8h W.Q., 800°Cx2+5h A.C. and 700°C x.18h A.C.) but it was not clear in the

case of heat treatment G (1065°Cx8h. A.C., 760°Cx 15h. A.C.). .

Carbon did not affect the short-time stress-rupture test, but it did so in the long time stress
rupture test, and stress rupture life was decreased by the increase of carbon. Hardness after
heat treatment was increased by carbon and nitrogen, but it seemed that overaging at high
temperature was promoted by them and the decrease of long time stress rupture life was
affected by overagmg. :

Ultimate strength of short-time tensile test between room temperature and 750°C, and
stress-rupture strength less than .500 hours of the alloy containing 112 Mo was higher -than
those of thé alloy containing 10% Mo. But strength was not increased by increasing Mo
content up to 15%, although these values were higher than the alloy containing 10% Mo.
The effect of Mo on increasing strength of alloy was not clear in the case of testing tempe-
rature of 816 and 850°C.

There was no embrittling effect by increasing Mo content in these test. But the net

" work which precipitates at grain boundaries was increased by heat1ng 11% Mo alloy for

1000 hours at 850°C, and.it lowered Charpy’s impact value.

The resistance to oxidation in the air below 900°C was good enough, and it was not affected
by increasing the Mo content.
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