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Effect of Alloying Elements on Creep Rupture
Strength of NA22H at 1200°C.
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Shigehiro Inour, Takashi TsucHIYA and Yosuke MaTsuMOTO

Synopsis: - :

To investigate the effect of alloying elements on the creep rupture strength of NA22H,
stress-rupture tests were carried out at stresses of 1 and 0°6 kg/mm? and a temperature of
1200°C on the specimens of varying C, W, Si, Cr and Ni contents respectively. And also the

5mlcrostructural, changes associated with varying the contents of alloying elements were

) investigated: by opt1ca1 microscopy and X-ray phase identification.

* The following results were obtained:

(1) i) Addition of 0°4 to 0°65% C improved effectively creep rupture strength.

ii) The

. strength increased with an. increased W content up to c.a. 3%, above which the strength

remained nearly constant.
addition of c.a. 1% Si.
practical working range of 0°8 to 1°5% Si.

iii) The maximum creep rtupture strength was obtained by the
It is deduced that excellent creep properties are obtained in the
iv) The specimen containing 279 Cr and 489 Ni

showed a higher creep rupture strength than the others of varying Cr and Ni contents.
(2) <Considerable amounts of massive— and dot-carbides which were identified as MassCe

were observed in the microstructures of all specimens.
creased with increasing C, W and Ni contents. »
ration during the testing at 1200°C, on the other hand dot carbides disappeared.

The amounts of these carbides in-
Massive carbides showed marked agglome-
It seems

that an excess amount of massive carbides lowers creep rupture strength.
(3) The elongation after rupture, especially at less stress, decreased with a rise in the

amount of massive carbides.
degree on the amount of massive carbides.

It is considered that the elongation depends to a considerable
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Table 1. Chemical compositions of specimens tested. (%)

Specimen - ' . - .
Ill)'otation C Si Mn Cr Ni w P S
N - 039 1480 1°80 26°7 47°9 564 0016 0°010
NC-1 0°22 1272 1+82 269 4749 5°58 01023 0°007
NC-2 0*65 1°73 182 26°9 4742 569 0°019 0°008 .
NC-3 -0 87 1*46 1+58 263 47°1 5°81 0019 -0°007
NW-0 038 1°58 161 27°0 472 Nil 0°017 0°006 -
NW-1 044 1°57 1°80 265 47°6 1°85 0°019 0°009
NW-2 0°40 1°55 1°68 267 46°4 3°30 0022 0°009
NW-3 0°40 146 1°68 26°3 4744 7°99 0019 0°010
NS-1 055 . 049 1°69 27°6 48°1 559 0°015 0°*006
NS-2 0°56 107 1°67 276 48°0 574 0°025 0°*005
N S-3 0°51 2*78 164 267 48°*1 5*70 0°016 0°*005
NCr-1 044 1°71 172 21°6 47*8 5488 0°014 " 0°008
NCr-2 0°38 1°49 1°64 31°3 47°5 5+85 0012 0009
‘NN-1 041 162 1°82 27°0 43°1 547 0°015 0°008
NN-2 0°56 1447 1°62 27°5 514 5°51 0*010 0°*004
I 0°04. 065 147 14°6 744 —_ 0*010 0°004

EERSOEHE RASEMT DEFCHFE RN L. B Bk 16 MORBHCHLT, HEBE2 RS, Mk
CBFI 1 1200°C TLIELISERIND A L 32 vEE& T  OFEBEEXLEKRT 1100°C X1hr->W.Q. OB
NA22H OMEEMRMEZ X D PRICT 5 7ediciiite 2L, TORBRAMSLERBA LTI L 7. '

LTmz7zebDTHS.

Rt
| /ﬁ |
- ‘ S
Siltcon carbide w
heating element = E;E—ré ﬁ
Jemperature ‘
detostor \ ! ft@
7Jest piece est plece
2,
Chiick /8 /,r,z/,,setscfa?zwg
{ i j
PAIER
I I )
3 S 1
[P 30%-
&=
o C/;z‘/c/(
Dial guage ‘l
i Furnace size © 35mml.D.
i x 300mm0.0
| - x 350mm L.
|

Fig. 1. Schematic creep-rupture tester.
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Fig.' 3.. Stress-rupture curves at 1200°C for all specimens.
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(a) Specimen N (standard) before test, water-quenched
from 1100°C

(b) Specimen NS-3 (2°'78%8Si) before test, water-

© . o quenched from 1100°C :

(c) Specimen N after test under lkg/mm? stress, 34'1hr

| “for rupture -

(d) Specimen N after test under 0'6kg/mm? stress
238" 0hr for rupture

Photo. 1. Microstructures of represenfative-
specimens before and after stress-
rupture tests at 1200°C. X550 (1/2)

ELHE & [EIVS M & OB I CHEAT LTI R 5

WAk T OREESEEL LS L EZ NS,

3. GHHEDMERE

BRI CRIZS S 5 RHAR S WA TR B LR D B
ThBrE2Hrbidic, N, NW-0, NC-1,2, NCr-1, 2
D 6 BOFFHL O W TEMFEEZT RV, HOI kg
o U XERET 217727, [B 37 £ 2RI L 7okE R,
My Co EFEEL 2B HICERPL LD X {—FL T+
BEME SN, B X AR T EROEBIRA SN
ZOfEIEK 10°7A Thotz. TuF 1200°C X400hr
EOFHBNOEREIC OV T XEREIFT 2177827203,
BIL 720 d o LR CEHTRNA X Shviz.

—75, BRIN QS EERE I OV TR ST 21778 0 7c
B, ZOFRIE Table 2 WRTEHVThHS. ik
Bl S &0 Si 7 vk Si0, L TIRALT
Wh EEZ NN, ChERL DI, BESH®
%, JKIERTIC IN-NaOH i T4k L7z, Table2:dD

$EE (Cr, W, Ni, Fe)  CoORTFI% &g 23

151 LA, _

Lie2so T, &30 &I kg FEsk 10°7A e
D Cr, W 2 b Uiz~ 4 K MuCo &25H
5.

4. mHFHEOE
CAEBO X ST, 2Ty 2 IREEEEF E OB
DTHELTT B2, WEROME PR & D RERE LR
ETIUSRHEMRO &R ) — P RETR S BT 5 ThH
BT EEYREZLND. -

M-3. OFHEIC X D ERBOBIR DR HARD B2 flE
LTEAETRE L ORBREZNRTS L Fig. 4 X5

z LpShhng. BRERATICED S ok R, 71
kg /mm? OFRERBICIIED TH7 < (Photo.1(c)),
JE7 0t6kg /mm? OMBBAICIIIAA LHEL THD,
(Photo. 1(d)), #RO&EEHEEERHORR S &3
THRELTRE L DTS,

L7 T, NA22H® 1200°C &\ 5 Bl TR
TRWTIE, XD ERIR TS < OWBENI 2 D 2 i1 HIEE
(bR R T O F BB s SRR 21378 S F . BV

FHosa S, AR ERE L OSR OB SPREAOR

WCigs. MHREITHAL fC{EUﬁEEﬁ%%%@ w1 VCI;.EH:('*E_
OB, £ CBELOBE, BIEE

CREOBIMT SN THE VIEEL TW L DI LT,
CREGHARD T — N4 K MesCo ThHD T EBYK
ThHdHEVZSD. WEOHINCX >TSS, CEMEiOYE
AL TV, BRREHIIEEL T <. SR

D Si, Cr OFERD D 21TV v, Ni Mg

BA, SRR NT s X5 TH 5. Orvrz &
13D, ACI #i# HH~HX fHEERIC T, 1200°C ¢

Table 2. Chemical composition of residue extracted from sample N.

(Residue was washed by IN-NaOH sol. before water washing.)

‘ ' Element . : :
o - C Si " Mn Cr Ni w Fe
Analytic value (%) 3470 1°08 0°52 57+87 879 17+03 4+22
VA'na. Value/Atornic wt. X 10 3°08 — — 11°11 1°05 0°925 0756
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