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Abstract: Three types of Tr42. 85AF12. 3Nb-2Cr alloys( as-cast, furnace cooled( FC) and water quenched( WQ)) with
different phase compositions and microstructures were prepared. Interrupted oxidation behaviors of these alloys at
1 000 C in static air were studied using oxidation mass gain analysis. T he structure and component of the oxide scales
were analyzed by XRD, SEM and EPMA. Results indicate that Nb addition enhances oxidation resistance of the alloy,
nevertheless high content of Nb results in the metastable B phase existing in the room-temperature structure. The exis-
tence of B phase makes the adhesion of the oxide become worse and accelerate the spalling of the oxide. In the FC alloy

with main phase of Y+ a,, a protective oxide scale forms after eliminating B phase in the alloy by heat treatment.

Key words: TrAEFND alloy; intermetallics; interrupted oxidation; oxidation resistance

TiAl B a4 SYRA /N« ENI A =
U b 5 R ey DAL PR i 55 D5 T RO 4, A Tk 2
B N M — R G AR 2 TiAL
GEBEAEMRKSIPMIE LN, BT NAEA R
MIgEE 1AM RE A, B/ ERA RIF KPR IS

@ ks HE: 200305~ 18; &7 H#H: 200309 - 19

PhEE S . E2 TiAl G eftmEAe b gAe, B
T IAEHIVE R . b T 3R TiAl —JnE i AR
ULk RE, — U5t n] DLOE R v JE Bk S Ak
FEERM SR AT, 55— 07 WA LAE 5 & P il

RN ThedE(1966 ), %, BEHIFAE.

WIRE#: THRIE, 4, HiE: 0411~ 4708439; E-mail: echo8848@ 263. net



B14EFE 2 W

THRIE, &5 Tr42.85AF12. 3Nk 2Cr & &AL BN S iR FLE AL ML RE Y 52 1 . 217 *

M Nb, W, Cr, SiZ%&&MHILER® ", XL
G4, Mtk TiAl 24 SRR E =il & M 6E TiAl
B ERIEHT R R TT I, B2 5 E AT SE bR N A )
A& BAE TIAl A SRR IS St R
Nb, MR E S S BT B2 68, fe
HRHEFAERRFE A HEE Y, AR
I Cr RERE A 204 7 & S i 98 MR B n T Rg ot
i T FER AT LAZESE =i BE (1 000~ 1200 C) R
&4, fEZEAEXT TEARND RS & T T HLSM
FimiR e R R ARG, EATFRT Tr
42. 85AF12. 3Nb-2Cr 4, ASCHEE ML HAE
AN HA B 561 B SR AS R I 4 A, W96 4
£ 1 000 CHS P HSEMATH .

1 55

SEIG A BIE A A VeV AR R Ti F AL TG 2 8
IREEN 11, LA MERS &M EK Cr o
., RIR 4 X 99. 9% I Ti, Al, Nb Fl Cr R
5ok, FEES R AR I R AR, TGRS 4
HELFR, FREN 11 g. X855 A4 T 1280 C,
2 h ¥AIAIR K5 R k4T 1200 CAR¥EL 6 h J5

W KV 2 MR, 23013 B A (As cast)

PR (FC) FIKE(WQ) 3 FREM A4 . BiX 3
HEEVE RN X 8. 0mm x 4.0 mm x 2.0
mm [P AR SR A A SE I A, R RIS T
HALFH 600" AKRPACREAT VUM 5 b 22

A A SR K F ) b = 4R A D7 2 7 4 =X e HL B
P gEAT, LA E TR, LREEN 1
000 ‘C. Jy THRIFFER) 6 NHIFRAE 525 78 0 2
fill, WORAFERVE TR SN, 4 10 h I ER]
RFE— B, G RFE(REEHR 0. 1 mg)
R E, RFRAEAEE G 100 h. RS H
HaRH 3 AREE, ARSI IILEIE . KA
XRD-600 %! X §f £k 3% % (XRD) 4347 & & 4L R4
R TAHA R, ERA BRI (EDS 1SIS-300 &)
K34 BB (SEM JSM-5600LV %) b xRk ke HE 4T
AR TH 0 TE 3 ML 82 I 1 3 43 A, F EPMA-
1600 %Y B, THREF HEAT S AL IRBE 3 TH 20

2 R

2.1 E&THHE KA R
B 1 ATR A 3 Fl A BER AR Tr42. 85AF

12. 3Nb-2Cr & ROGE BIMAR . aT ., %56
HHRIE A28, K& 4 IR EE B ),
PREENERRERR, RB2EAR. B 25
A 3 FHHAL R AT Tr42. 85AF12. 3Nb-2Cr &
S X ML, &GREBEPESEGEN ¥TiAl
+ BAMAL, KESESWMHARN ¥TiAl+ ar
TizAl+ B, WA G E&RMTHIE h kA MEER] BAHK
s, FAHA A vTiAl+ arTisAl BHAHALZE .
%3 Tr AFND EiE R = oA BN A &
1T 5 A BAHAE P A R A H AT R A

L \

Iv»- AR
Nl e

o n’¢|3

':I “?ﬁ"" f-a

- "

Bl1 RFEFARA Tr42. 85AF12.3Nb2Cr &4
MG B LR
Fig.1 Optical microstructure of
Tr42. 85AF12. 3Nb-2Cr alloy under
different heat treatment conditions
(8) —Ascast alloys (B) —FC alloys
(¢) —WQ alloy
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Fig.2 XRD patterns of
Tr42. 85AF12. 3Nb-2Cr under

different heat treatment conditions

(a) —As cast alloy; (b) —FC alloy;
(¢) —=WQ alloy
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Fig. 3 Oxidation kinetic curves of
Tr42. 85AF12. 3Nb-2Cr with different
heat treat conditions at 1 000 C
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K 4 AEHRAFIRA Tr42.85A12. 3Nb-2Cr 547 1 000 C4 4L 100 h J5 I 1H SEM E51

Fig. 4 SEM morphologies of surfaces of Tr42. 85AF12. 3Nb-2Cr in three different

heat treatment conditions oxidated at 1 000 C for 100 h
(a) —As cast alloy; (b) —FC alloy; (c¢) and (d) —WQ alloy
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Fig. 5 EPMA images of crosssection of as cast and WQ Tr42. 85AF12. 3Nb-2Cr

alloys after 1 000 C, 100 h oxidation

(1 —Matrix; 2 —Mixed oxidation film; 3 —Resin)
(a) —As cast alloy; (b) —WQ alloy
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Fig. 6 EPMA absorbrelectron spectra and surface scanning of elements in FC alloy

after 100 C, 100 h oxidation

(a) —Morphology; (b) —O element; (c¢) —Cr element; (d) —Al element;
(e) —T1i element; (f) —Nb element
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