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Effect of Heat Treatment on the High Temperature Properties of
High Manganese Heat Resisting 10M6N Type Alloys

Heitaro YOSHIDA, Kisaburo KOIKE, and Renpei YODA

Synopsis:

Effect of heat treatment on the high temperature properties of high manganese heat resisting I0M6N al—
loy and 10M6NB alloy (10M6N type alloy containing a small amount of boron) were examined.

Results obtained are as follows:

1) These two alloys show more intense age hardenability, more excellent creep rupture life and poorer
rupture elongation, as solution temperature becomes higher. It is probably considered to be due to the fact
that the finer precipitates tend to distribute. Especially, creep rupture strength in 1 000 hr at 700°C; of 10M-—
6NB alloy solution treated at 1 300°C, is improved up to about 30 Kg/mm?, which belongs to the strongest
group in Ni-Cr austenitic steels. Its rupture elongation is about 20%,, and the creep rupture strength of
notched specimen is higher than that of smooth specimen. That is, the high temperature strength of the
alloy can be improved by this heat treatment, still keeping enough ductility.

2) Creep rupture strength becomes inferior, as the aging process proceeds in pre-aging after solution
treatment.  This is considered to be due to two functions; the first, carbon and nitrogen dissolved in the
matrix precipitate as carbide and nitride, and so, solution strengthening becomes inferior, because of
deconcentration of these two elements and the second, precipitates formed in pre-aging treatment more
easily grow and coagulate in the process of creep rupture testing. Consequently this type alloys are
preferred to be used as solution treatment.
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Fig. 1. Effect of heat treatment on change in
hardness of 10M6NB alloys aged at
700°C (S. T. means solution treatment).
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Fig. 2. Effect of heat treatment on change in
hardness of 10M6NB alloys aged at
700°C (S. T. means solution treatment).
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c) 10M6N, solution treated at 1 300°C d) 10M6N, solution treated at 1 200°C and heated for 4 hr at 800°C
e) 10M6NB, solution treated at 1 150°C f) 10M6NB, solution treated at 1 300°C.

Electron-micrographs of replica from 10M6N type alloys heated for 1000 hr at
700°C after heat treated as above.

Photo. 1.
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Photo. 2. Microstructures of alloys heated for 1000 hr at 700°C after solution
treated at 1300°C. x400 (3/4)

1 000hr FEshi% DT, BELEEDOE VD OIE K
AT SR+ 518455 5. E72 Photo. 1(e),
(£)7 1150°C 3 X O 1 300°C T {bAE{S, 700°C
X 1 000hr f5h L 7= 10M6NB &4 04T, 10M6N 4
4 LRk, 1300°C i batehi 1 150°C gt{ratilic
e, WHPEMERCSH L T 5. 7 800°C X 4hr
RERDALERT%, 700°C % 1000hr BE5h L 72 10M6N 440
#MiZ, Photo. 1(d)TR4 X 5ic, WHIIGLERE
LTn5. bbb boFEL VD, ks
AR DT 25, Blbobn 0 RERET 5 E
[IAE2D B S.

Photo. 2 (a), (b) &, 1300°C TiFH{bmE L 7
10M6N, I X% 10M6NB &4 700°C X 1 000hr fih

BOMMT, WH IR R SRNTH (G.B.R) »AEL
SERT DD, BETIHZEALEL TV, KFRE
@D G.B.R. OFFES FITIRT B2 L34 cic
HWE L7 23, 10M6N 540l EA I0M6NB 44
CHENTREWC EO—FA, G.B.R. 238\ 7osh b %
55,

Table 2 j3EEAI2ER(S. N) L@MAFBFEEAN) ik
FETHAMOEEEZR LD T, BHKLEEDS e
DD, S.NJEHEAL, LN L Tuvb s, i
L BHEIBHE VRO L. 513, 1 2000
TARILALHEL 72 10M6N 440 BN bk, N
06%~0"7% DT, HEVIEBOLNE &% 28
DTVDD. L7oh2 THEWILIBE DR, fisphine

— 158 —

-



R

& Mn Fizh 10M6N a4 0F

j=j  evaas b=

R R X T B O B2 303

DR\ XD WHREEO FLEPHO WELMEDL, S.
N., I.N. oO#E#EX »ix, Photo. 1(a)~(f)IKRT X
50, WO, Bk, K& IR EDIHETNR
HlkdEEILND.
3-2 SRR

Fig. 313 1150°C~1300°C % 50°C ks Ty
L, 700°C x20hr il 7z 10M6NB &£ D5 [5RE
Bk R T, BRMLREOEE 5 IToN, FIRMSIEhY
P TiEd B0 EROEMETRT OIS L, 0.2% Wi
BA 7otk L, 1300°C TREAETHSD. —FHET,
BOIET 5.

Photo. 3(a)~(c)iIZ#NFi, 1150°C, 1250°C &
X 0% 1300°C CEfAR{LAEE L, 700°C x 20hr [#%hi% 700
°C THERL 72 10M6NB &4 5 |3RH K% o W -
OB TH DA, BERLBREOEELCON, GhE
EAHEOLZXOBD 2 5 v 223D L5 ICEED LD
X5iicins.

Table 2. Effect of heat treatment on S. N. and

1. N. of 10M6N type alloy.

Note : numbers in column mean
soluble nitrogen (upper) and
insoluble nitrogen (lower).

Sol. 750° % | 800°x | 800° x
Alloy temp. As sol. 4hr 4hr 20hr
1 150° 0-499 | 0-487 ‘ 0-497 0-499
0-177 0178 | 0-187 0-182
1200° | 9:3% l
10M6INB
12500 | 97944
0-136
- | 0-570 0-539
1300 '01% 0-151
o 0-581 0-571 0-573
1200 omslowg 0-163
10M6N
1300° | | 0601
0-150

(a) 1150°C (b)
Microstructures near the fractured parts of 10M6NB alloy after short

Photo. 3.

time tensile test at 700°C.
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Fig. 3. Effect of solution temperature on the
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Photo. 4. Electron-micrographs of replica from 10M6NB alloy heated for 20 hr

at 700°C. X 3000 (3/4)

Table 3. Effect of heat treatment on short time tensile properties of 10M6N type alloys.

A : 700° x 20hr

B : 800° x4hr

. Tensile strength | Yield strength | Elongation | Reduction of area
Alloy Sol. temp. Aging (kg/mm?) (kg/mm?) (%) (%) Temp.

1 200° A 645 36-9 249 211 700°

10M 1 300° A 63-0 37-8 20-1 18-7 %

6N 1 200° B+ A 61-4 36-4 308 28-8 z

1 300° B+A 602 357 19-7 17-0 2

1 150° A 63:6 364 28-6 39-9 4

1 200° A 64-2 367 21-4 31-9 2

1250° A 64-2 374 21-6 30°5 4

1 300° A 64-6 45-1 135 22-3 4

10M 1 150° B+ A 6l1-1 39-1 256 24-2 7
6 NB 1 300° B+ A 611 37-8 15:0 18-6 700°
1 150° — 110-5 66-1 346 51-7 RT
1 300° — 90-3 51-2 374 36'8 RT
1 150° — 64-8 34-8 19-7 26°4 700°
1 300° — 672 37-2 26-9 253 700°
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°CTHEBIRLL 72 IOM6NB 4 & T3 D X 5 121388 5
nig\wh3, 1300°C CHEEH LA L 723541, 800°C x
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Table 4. Effect of heat treatment on hardness
of 10M6N type alloy at 700°C.
A : 700°C x 20hr, B : 800°Cx4hr
Alloy Sol. Temp. Aging Hardness
1200°C A 176
1 300°C A 198
IOM6N |} 200°C B+A 182
1300°C B+A 174
1150°C A 195
1300°C A 222
IOM6NB | 1500¢ B+A 190
1300°C B+A 184
Table 5. Effect of heat treatment on the impact

value (kgm) of 10M6N type alloy at
700°C.
A : 700°C x 20hr, B : 800°Cx4hr

Alloy Sol. temp. Aging Impact value
1200°C A 56
10M 1300°C A 5-0
6N 1200°G B+A 3-4
1 300° G B+ A 32
1150°C A 6°2
10M 1300°C A 6°1
6NB 1150°C B+A 3-8
1300°C B+ A 3-4

EZxbhd.
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C, N #x FOBEATRRESARRIRE T X vifafn e /s
D, WA X OB SAT L X5 bicn lEb
ha.

3.3 BREELHEE

Table 4 /3 A AF % L O° B+ A Jupg L7 10M6N,
IOM6NB 440 700°C o (Hv) 2/RL7cd DT,
e s b AMIMLI-HDNE, BR(LBEOTH VIS A
EWVIES I ~NEHELTRL, & <ic1300°C TRt
AAER L 7= JOM6NB &40 222 L 32k &<, 728
AR EAEDIR U T g, 10M6NB &40 10M6N &
S HRBERE. £ L TohbOEEfET Table 3
TR THBE X Lo RSB H L%, X EIZ Photo. 4
(a)~(c) it T 700°C X 20hr HRFMT X B4 I,
EHALBEOBWIE S MMz eb 2 skm L. 26T
Table 2 75 [F—&NBEEAFTIE, 10M6NB &F4£0 S.
N. 13 IOM6N 4410 bhnwz A HESNS. &
7= 0-01% FEEO BRE &AL THEIFMIL & L TR
IV EEZTIVWTHSHS. LD TIILEE
EorEEE, Erho C, N, BEOSSIC IO TET
BHOTIEL L, ARFOBMIIEREC & HHTHZEIIC
IoTHETHLDOEEZILID.

Table 5 1344 OFERBIBRTH D0, ALH,
B + AT OBE S IARGIRE 2 @D 5 & Bl
BETT 55, ZhIEEMROEKX LB —EEE X LI
5.

F 7B SR U4, 1OM6NB &4:1%, 10M
6N &4 _EHEEAE VD, IEBEERTSC
iz kh, MRATONHSIHEIENE /2D TH 5.

3.4 e

Fig. 4 1% 10M6NB £ & 0% Tl 2 Fhngi L 7o
L O JETHMURBEOREZRL 7LD
<, 400° CREEhCIIETFE X 2T, 450°C TG
cELR S, F7c 1300°C i LaliEhig, #ki(b
@R TEI 1150° Cifaibalihc e ~, mlEZRL,
WAL AR AD 5L T 5. [Hiz 700°C, 26kg/mm?
DEMTTD Y ) — FHEIRGRIE, 1300°C iRl
V% 2200hr, 1150°CiAM(LEUEIIEZEY 750br TH 5.

Fig. 513 10M6NB & & DAL 45 JIEF IR D
SR L 2o b DT, IR I S, BRI
R CEEE AR L, 1300°CEbito T/ 23Ky 870°
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Fig. 4. Effect of solution temperature on change in hardness of !OM6ENB
alloy heated for 1hr at various temperatures after cold rolling to
reduction ratio of 60%.
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Fig. 5. Effect of solution temperatures on the creep rupture properties ot

10M6NB alloy at 700°C.

CHAThsoiextl, EEhifidiy 850°CTth iy, 700°
C, 26 kg/ mm?® DEFITIT BEZIMD 7 ) — FHEET
Reflvd#y 640hr T, MWETREMOREE T/ xS 3 %
T Ebinb.
LIATEELIIFLRODCEXSTr 304 R, BIV
316 Jht — A7 74 MEOIKILERO LIS, L L
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& bl EE P T ERACBEI L, Bl s
SR LOMEFBERT 2 COBEE B EH I hhil,
P SEEMCEEIT 5 & & bic, B{boafiin
LRI EIRDH, BRED CHEF I, BER{LWw
PHEETS &, SILBBIIEEEAC TS & &3,
HILOREIXBERELARY, chbgso T, &
€00°C, 700°C 3 XU 800°C <o 1 000hr FEETSITIE,
BIERST 5 Z L5230 T\VW5BD,
FEBRCRII A X 1A D, 10MBN 443 10
M6NB &4 L[k ) — Figgio B4 L T/, 11
EXRET 555, WThic U T8k b Emik Fig. 4,
Fig. 5 L Ffk, BILEIAE CREITIZEEDL ST, &K
LBt D BDELNZEILT 5. Tisbb 10M6N Fa&4LIT
BWC, BWMEBEZEZIEECRELNS 2 ) — PHRIE
Mo ELER, THEBCL>Thrh i BEIhD v

X5.
3.5 £V —THEHESM

Table 6 X8 Table 7% ff & D LA FEL 7=
10M6N % X U8 10M6NB &40 700°C D & Y — PRk
BEEATRL 72D DT, Boncmiico S5EThiEo
EDTELTHB.

) B HREEZED B0, 10M6N 3 Xt 10M
ONB &40 ) — FTHEER IR L, BB, &%
D, A7) —THEERETT 5.

2) BWMLIBEMBFEU 7% 51E, I0M6NB 4411, 10M
ON-E @I, TR, BT X OY D 3T <
nTn5.

I MEELD, AR EICSWVTRENEREOET
LTWH b0 EWEEBRIMETL, 882 Y — A
VAT HEMAH S 5 1150°C T b
7z 10M6NB 44, 1200°C T#A&{bAEL 7= 10M6N
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BIx A, 1300°C T LnERts:, FIRSIIE L -
BEOREEE, RIAROETL TW5 30T X
KT 5.

Fig. 6, Fig. 7l3Z&hth 10M6N &4:3 X8 10M
6NB &0 [ - KRB ERIC B LS T LIRE D

o
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Table 6. Effect of heat treatment on the creep rupture properties of 10M6N alloy at 700°C.

Rupture life Elong. Reduction of | Min. creep rate
Heat treatment p(hr) (%) area (%) (% /hr X%O‘E‘) Stress (kg/mm?2)
A 433-0 37'9 45-7 74 26
B 5473 30-6 42°6 5-8 26
C 566°9 17-9 315 54 26
D 646°9 7°0 11-9 3-1 26
A 10274 37-1 41-9 4-1 20
B 1133-4 206 37-6 2-7 20
C 1162-9 19-4 30-4 29 20
D 1719-2 6'9 9-5 15 20
B+E 335-9 253 40-2 9:8 26
B+ E 921-7 26'5 41-0 3-8 20
B+ F 283-1 337 46-8 7-8 26
D+ F 379-7 157 2i°8 36 26
B+ F 7445 29-3 366 60 20
D+ F 9030 96 15-2 1'8 20
B+ G 2470 295 44-0 15:2 26
B+G 675-4 26-7 46-8 7'9 20
Note:

water quenched after heating for 1 hr at 1 150°C (A), 1200°C (B), 1250°C (C) and
1 300°C (D)

A
B
C
D
E
F
G 800°C (G)

} air cooled after heating for 4hr at 750°C (E), 4hr at 800°C (F) and 20 hr at

Table 7. Effect of heat treatment on the creep rupture properties of 10M6NB alloy at 700°C.

Rupture life Elong. Reduction of Min. creep rate
Heat treatment p(hr) (%)g area (%) (% /hr ero,g) Stress (kg/mm?)
A 751-2 41-6 621 31 26
B 769-8 38-7 653 2-2 26
C 8467 395 65-2 2-1 26
D 22004 17-7 37-1 14 26
A 21168 44-4 657 1-8 20
B 2530°0 34-6 677 1'4 20
C 29482 27°5 697 08 20
D 97885 26-2 40-3 05 20
A+ E 5613 35-9 610 66 26
A+ E 1913'6 26-9 630 39 20
A+ F 5386 41-9 62-1 64 26
D+ F 6378 288 56°5 3-3 26
A+ F 15718 29-1 64-1 62 20
D+ F 2829-4 24-0 575 1:8 20
A+G 509-2 544 688 10-2 26
A+G 12133 375 625 6-2 20
Note: A
B| water quenched after heating for 1 hr at 1150°C (A), 1200°C (B), 1250°C (C) and
C 1300°C (D)
D
%} air cooled after heating for 4 hr at 750°C (E), 4hr at 800°C (F) and 20hr at
G 800°C (G)
WEZRL DT, T TR L ST, FEGIRE TET 32BNV, BIMUREEEDNE, 700°C

DEE DD, NSO A & WO OB 23 % TR 5 ERE IR & o) = & i sl o HibE &
LG A, TERILIEEEH 1250°C 55 1300°C I &% 5 L 1300°C Ty Em L 7z 10M6NB &4 T, i
&, FofEms V2T 5 BAFICIRD i, F/c 10M6NB PRPEECH D T & AMTA, INIEY Y — THETRHE
4T, 10M6N A4 G U < R o ik s ) D & —FHL T 5.

BYEEND. LI AT, HEELII04FHA 2T A FMROC OFF
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Fig. 6. Effect of solution temperature on the
creep rupture properties of 10M6N
alloy at 700°C.
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Ruputure time (hr)

Fig. 7. Effect of solution temperature on the
creep rupture properties of 10M6NB
alloy at 700°C.

HOREL, r+RILWOZMHO L0, CREBESIZIE
FL rBEHOSDICHRFEL EL, EHihoCRED
BOETRT LiBFFEIE b 7o B8 A%, IR RILIRE
VOFAFELHHBIC XD LD THBZ ERBDHTNBED.

TN ELEREETHE VT D, BIKLBEEDEWES
WX, REVEFENSE L, WicEhrEBL TwAC,
NoRBEEEA L, BEEEbo S TcHBEHR s
D, LI Y — TP,  COREAREEED
JED T MR &, ST OBERE 2 ED, SR
MDD LEBLDTHS. Photo. 1 (a)~(c), (e),
) CRTHEERLEEOMEIR X 5RO E VI,
LTERDFEEZESTBHLDENZ LS.

2 FIHE S CAERE A F U4, 1I0M6NB 540 &
) — FREERRERS, BERiEOtE & 10M6N &4 tb 3 <
Tk b, 1300°C B CIIFAZE CTH 555, Table
3, bb2d X5z, AMmLI- 1300°C #ik{bH o
EIRERFET RS S b, 10M6NB 4455 10M6N &4

£ E— Ty p—
20 54-4]1> 444
. 419 37‘51‘ I
¢ 359 291
£ 0 269 3
\
5 |
~ o:1150°C As sol.
@ 3 x: 750°Cx 4hr
£ &+ 800°C x 4hr
w o: 800°C x 20hr
1 L
10? 3x10°  10° 3x10° 10*

Ruputure time (hr)

Fig. 8. Effect of aging treatment on the creep
rupture properties at 700°C of 10M6NB
alloy solution treated at 1 150°C.

Table 8. Effect of solution temperature on the
creep rupture properties of 10 M6NB

alloy.

Testing tem- Solution temperature (°C)
perature and

stress 1150 1 300
650°C, 33213 hr, 8898-3 hr,

30 kg/mm? 34-39, 15°32,
750°C, 431-2 hr, 12350 hr,

16 kg/mm? 45°5%, 33-29,

Note: Numbers in column mean time to rupture
(upper) and rupture elongation (lower).

AT TR, F7- Table 4 755 AQEELF D 700
CCILBIDBER, MEEEED BHMMUEBEELZEDN
EEERL, BRLBEMS RUE 5 10M6NB 4411
IOM6N 54& X DEEEDEH W L2bhr5.

LU 7zd3D0C, 700°C X 20hr hn#Ehit o, Tihbb s Y —
T & 5T B RO BRI E VY, 10M6NB 44455 10
M6N 43 < Twb. 700°C x20hr, 700°C
X1 000hr Fpihiz oD DAL D ERIEE O %8
EEAAL S 5B EOERELHLIIKTH L LIXTER
ot 31 KR 7c X 51 Biz X 0 BESRE Lk 2330
WSd, F7c 700°Cx 20hr finEhik o EEEIEE % @ -
SELTENDL, BRIERMEIZHET S X 5 i
AL D530 :ELONS.

Fig. 813 1150°C CisH{LAAELL 72 10M6ENB 440
&7 TR R B AR 3 3 E T BIRERHAA D B AR L
b DTH5. Table 725 b2 5 X5, BHzhito
70— THEER & &Ny ) — FEEOBLIE, BEShiE
BOETL W0 FHEZFC LS. Zhidis#ibst
KEWTEDEEDERWIZE 2 V) — PRESESSLL
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M Dz

A
d‘?

TWw5Z &, XU Photo. 1 (b), (d) IZRFTIRZhHRRE
DHED? S, B OBE & Rk, FEEhEGHEOET
LT3 L0 EFIWOEETRIRECKT &, BIRED
DEC X D EMPBEERR LT VW7D TH 5.
Table 8% 1150°C 35 X OF 1 300°C TiEfAf{Lpusm L
#- 10M6NB 44 650°C, 30 kg/mm? 35 X% 750°
C, 16kg/mm? DLEETD Y ) — FTHEETIRGRT & Wk
FE2FELA LT 1300°C it rx, 1150°C 5k

TSR 2 5 <hv, BB O S Vs, Th
AEHEBIRRE 700°C DG LRIRTH 5.
Table 91Y, Iikoz 1100°C, 1200°C, 1300°

C afkibds X OEH(LL 800°C X 4 hr n#hzedy U o7l
I N-155 5402 ) — FikiabiE R <, Bk
EE BDLHIEON, 7Y — 7 RS kTS L
tx, 10M6N &4 Rk TH%S. LaL 800°C X 4 hr
INEADFIRFEHRENT X 5 2 ) — THIEIRERAVE, S R(LA
ICHARIEE A EZEDL S VA, Thid 800°C x 4 hr jjp
B X DTS, IOMEN S4iCH~, EbdThin
b EELZLNS.

Table 10 } 1200°C 3 X 0% 1300°C T iA{ LA L
= 10M6N %4>, 1150C 35 X¢f 1300°C TEk{bin

Table 9. Effect of heat treatment on the creep
rupture properties of N-155 alloy at

700°C, 20 kg/mm?.

17 10M6NB &4 122uC,
e &V, 700°C, 26kg/ mm? DT TITLD
7oy ) — PRGBS R T, () PNEFE ORI
LR RO C B A%, 1300°C T L L7z 10M6N &
&wkRE, WTRIDREEEZRL TS OIRMO S
Y — FEERTRERT I L T, BRI B B IC SR RA
FERMEIN D DR SEIREEFTFO TV D5 E 5 s
Fe X BEE 5 2 2 FAMOWKEAOREZ VLD
EEREL, WA Z W ORYIREBIL LR T

Lz 5T 10M6N &t 5 RIS ETH o
W X b TESITHD, Zhpt 1300°C Tkt
AEEL T3, 10M6NB &&ng)Ria{tzm3RA L 7K
DTNV 5.

Table 11 , 700°C, 1000hr @ & V) — FREdf5E X, &
Nk DETHOMBOKE LR LD T, HFRLIRE
B ED HIC DI, IOM6N 443 X0 10M6NB 440
2 ) — FHERAS X 1 3okE X, 1300°C CEEHILAAEEL
= 10N6NB 441345 30kg/ mm? 75525, Tiuld Ni-
Cr{BA—27F4 METEIREDOHRILZ/ETDHHDOT
D, LrdBEEFT LD, 7 — FHEEEOLE
20%% D, HEDOSTHTNTWD. FoHTREHALE
CHEWT, HEhBROETL TWwH oL 1000br
P3G X TSIV 5.

Ni-Cr %# Xt Ni-Cr-Co #

PIRIRE 37 oYK

F—AFF A4 MED

Table 11. Effect of heat treatment on 700°C,
Heat treatment RuPtlf]re life | Rupture ‘Zlonga' 1 000 hr rupture stress (kg/mm?2) of
(hr) tion (%) 10M6N type alloy.
A 432°5 34-3 =
B 9837 21-0 . 50})1“;;‘:&6 Aging JOM6N | 10M6NB
C 1569-3 6°1 cmpe
1150°C — 20-2 243
A+D 332-7 39-9 1200°C — 21-0 24-7
B+ D 4725 17-8 1 250°C — 21-2 251
C+D 17523 5'8 1 300°C — 23-8 29-3
AY water quenched after heating for lhr . 750°Cx 4hrj 19°5 23-3
Note : B at 1 100°C (A), [ 200°C (B) and 1 300 IOMEN - 1 200%C, | 800°Cx 4hr| 184 | 226
C) °C (C) IOM6N B : 1150°C| gooocx 20 hr| 17°5 | 21-4
D, air cooling after heating for 4hr at
800° C ’ 1 300°C 800°Cx 4hr| 19.3 24-2
Table 10. Creep rupture properties of I0M6N and 10M6NB alloys of notched_specimens
at 700°C, 26 kg/mm?.
Alloy | Sol. temp (C°) I Creep rupture life (hr) RA (%)
1200 1119°8 (5473 hr, 30°6%) 70
1OMEN ) 1 300 ’ 754 (649°9 hr, 7:0%) 1-9
1150 3786°2 ( 751:2hr, 41:6%) 12-4
10M6N B ’ 1 300 { 8985-3 (22004 hr, 17:7%) 4-4
Note: ak=3.7 R. A.: reduction of area

numerical numbers in parenthesis mean creep rupture life and elongation of plain specimen
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650°G, 1000hr 2 Y — Pk Six, ZOEETOD
0-29% MIJICITEFL L, 7= 750°C T oy 1/2
AT T 5% &b T a0, KFRE&4&D 700°C,
1000hr @& Y — FHglfsh S 1%, Table 3 2 £MB45 &
¥ 2/3 LB,

4. & 1=}
1) 10M6N g e omshiffbibiz, BikbiEL &

C\*DZ-chm/ﬂanCFaéj\Aba (gbt'ft?ﬂ&rzﬁl?li.‘;fiADOJ’ B [to

D OE{LEERMG S B ENRHS. £ LTH Y —

PR O R & iU O KT & & 72448, 1300
°C BT, ThaBRETHS. ThiliEHt

IREED LR, TSI S /RT3 X515
T THBH.

1 150° C G {bAEE L 7= 10M6NB &4 @ 700°C,
1000hr @ 2 V) — FHLHTE VXY 24kg/ mm?2 T % 23,
1300°C TEHMILAERL 7% D3y 30kg/ mm? (24T
Faxh, Ni-Cr A —27 74 MATR BEOE X
BT 5b0Linsd. LAdBEhorssy 209 & 8o
BTLT<NTEY, LOHYRELLTT.

F 7z 700°C, 1000hr & ) — FREETIE X0, BHEIL
TR 0-2%i010f 2/ Lie5b.

2) FIREEHALEEAA D & ) — PR, EEhfiRo
ETL TV 2 D@ EHILT 525 ZhiddishhicEiE
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x #k

1) 4K, HME, e g M, 50 (1954), p. 1979

2) . AARLBEELR, 30 (1965), p. 1032

3) L& : “Proceedings of the International

Conference on the Strength of Metals and
Alloys”, Supplement to Trans. of J. I. M., 9
(1968), p. 162
4) =8B kA7 FEE, 14 (1963), p. 375
5) M, /A, KE: gk, 56 (1970), p. 69
6) EMH, b, KE: gL, &EFR
7) HH, /A, KE: eMETERE, 9 (1966), p.
27

8) D.McLeaN: “Mechanical Properties of Metals”
(1962) BEFPRAFR “&FE ORI E” bl
AR (1966), p. 329

9) HH, KA, /i, BE: kL, WREh

10) H. G. BranpTt and K. BruscHeEr: Arch.
Eisenhtittenw., 35 (1963), p. 447

— 166 —



