EWVECI LF HBEERMRISEIRE \Vol.44, No.5
2015 4 5H RARE METAL MATERIALS AND ENGINEERING May 2015

Ni-Cr-W S8 €Zmi5E 1100 CEERKITAH
F @, %k¥FHE B H, =20, 4

(FEAE TR BEE B ARE R E L E, B fie 710072)

 OE: RGMWHIR T Ni-Cr-W HiR& &8 EIREAE 1100 CHER AT . FHERE T R/ME (SEM) Al X H4;
T4t (XRD) SFHARIHRFEIAT UG G 901 SRR, EBIRE RS 5 M 2R 5 3 s S A B BRI o 5 3
FETFREAANMB. EEANMEATES, BEREROVRMANDET T H&FIRN 0-AL0s— 5 4 1
0-A1,05—a-AL,05—>FHRLIR o-AL,0s—BURLIR F] 5 0-AL,03 AT FR « BRALWE S AT BT A ZPH 1k B Ni A0 AL TR I

HY 8Os 328
X8R Ni-Cr-W mii &4, BERE; A0
FEESES: TG132.3%2 THERFRIRED: A

X EHS: 1002-185X(2015)05-1169-04

BB @i &SR HIEm . SR KPR EE
B, KE R Bl A RN HE FH ARSI O
MRz —. B RA Ni-Cr-W R48 T8 & i & 4 2
i Cr Kk Lot s m Kbt b e fe . B2, X Thf
BESRAEM S, £ 1100 CHRIF RN, &
SR BRI PE Cr05 &5 5 ) B AE A
CrOs. [AHF, X F& W Ni-Cr-W &l & 4m s,
A& W BT RE S FUR A RN A BUSAS I WO,
SHESALER TR, BTRHEN ALO; KTE
1300 °C 1) /&l ™ K AR e W6 TR IR B0 I AR e 1, fER T
TP B Al ALY B3 R = A& S s U E
fe. FET UL, ASLICIEPEE AR Ni-Cr-W A TE &
B4, LT aEBELESRE TBERRE, IR
HIBEEWZEN Ni-Cr-W &£ 1E 1100 CH ) & il AT
N, TRITVBER IR 2 A I B TR RS AL R, DUBA S o
HHRESESENPERAMERRIEE RS,

1 5 I

SEIG AL R B Ni-20Cr-18W [ ¥ 55 41k, 7Y 45 356 v U
B RELERM, HAERS N (RS, %):
20.8Cr, 18.5W, 1.2Mo, 0.35Al, 0.1C, & Ni. %
FH I 25 BRI i+ B 25 [ RE LI OUK L2 1) & BE A 4
BEE. N T IR E ST, XA S8 REEAT
T 1200 ‘C/24 h ¥ 200 BE . e A 4E 5T T
A AT, [EE AL TN 1260 'C/0.5 h, K.

WfSHER: 2014-07-18

HEWH: BEEARERESLE = | EHFRERS (62-TP-2011);

¥ 18 5 A BR S A e KR ZR D) BN L 20 mm<L0
mm>3 mm KRR, KL 4004, 800#. 1000# Al
1500# SiC Wb 4R He &AL T 4T 1 B

# 16%Al 3. 5%NH,CI Al 79% Al % Lt 4] Fic ]
ok KB B R AT B ERENLE TR R, AR5 HR
G ARAEFE By T 100 CHRIE 2 h, 25
TEB RN Z FIHUEE 2 25 mm Mk K2, A5 %
NPT HARE, R AR A, AR B
KIZWEFEIEFNZ) 25 mm, {fHEE0E THKREBH
Rz, FHERIBEE, ERGE Y T 850 CIHRIR
0.5 h gATHMEZBHE .

I FH AN 2 S A 10 EL VR o RTINS B S Ni-20Cr-
18W &4 1E 1100 CrotERA g Elh2k. ¥l E
THURBEER S ALO; i, 1HIRE M AEH
ML BE P A BEAT, HARIRAS [ A+2 'C . RS — E RS [A]
(5, 10, 25, 50, 100 h) J5, HCddHE, FES2EPH
U5 Joe 1 25 1) M 4 0 P o A 0, B A SRR VR 2
Wish, BTS00 AHE SR, B ASReE
IEH T 0T RSP LRRE, 5 HiRAFE RS E AW,
T AW/S CHerr S S RRAE RS R T A B i 41
t—emtafE, A LR e E, fERA R
W, HPATIREE R 3 A4

KA RS AR BT BB (SEMD) & X S 26T
Y (XRD) Xt &R MHB G Ni-20Cr-18W i Ff i3k
ITIRZRMIGI . MR AT LAMEE, DLk

AR SRR S TR (B08040)

e T @, B, 1974 4, M4, LT RSFEE R AR RE G526 =, B e 710072, Hig: 029-88491764, E-mail:

wangjian@arimt.com



+ 1170 -

Wit R RS TR

44 3

BT 2 T L % L4 R BT
2 HER51e

2.1 |mhE

1 ARHASSHMEERNENRTBEEE
Ni-20Cr-18W = i & 4 #F 1100 ‘C &S IR AL 5h 1
k. HOPEEAE RN 0.1505 g/m* h. B EOR
A Bl ) 5 il 26 43 ] DR A A B BORT R B 2%
& PR A B, PIM A S, 2R
B, B ARE S &RE bR NS A R T A4
WIPCETEAZ, I B A REUE 1) ALO; BALME . LA =
BEMATERZRE Al TRE NI HUE TR ML
R Y, AR Ak R, R T AL R
Bto ALK RITAF] 20 h B, B 5 2R T H BN A
I, FRHRE AR NIAL A I RB 1L, FiEtk
PEBE T BE, N R e s X dak, K B 1) 4R T G 3
o Bl A AT ) — P K, Pl X R K,
U NIAI FHIZ BB AL, 58000 5 2 0 i B2 0 T 24k
HE&HERALTIKE.
2.2 |HEREESR

RIEBEG Ni-Cr-W & 4:7E 1100 CH LA F i
AT S 2 s . AR 5 A S a-
AL,O; FIE VIR 6-A1,05. MK 2a hAJLAE H,
1k 10 min B & &R H I T K& & 20K E 0-A1,04,
WA 0-AL,05 8 H IR EAVILERN B, Rl
RF R AR KRR, AR SR S AR B ) AR,
O T Z/REERM, WAAM AL05 2 LU
SMEK N FE . 0-AL,05 BRI A K3 B R K 6-AL,04
HA BN, B FmAIE R Al T 50 2 i 1E oy H
RAOE T BT R R, BN 0-A1,0; B A28 S5,
250 B R ARTHGE Y B EIE . B 9-A1,05 A B

Mass Gain/g m
[N [N N
o ol o

(]

o

0 2‘O 4I0 6|O 8b 160
Time/h
Bl 1 Ni-20Cr-18W it & &2 8 /5 7 1100 C2/ T il
ksl )yt 2
Fig.1 Oxidation kinetic curve of the aluminum coatings on
Ni-20Cr-18W alloy at 1100 C in air
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Fig.2 Surface oxidized morphologies of aluminum coatings on
Ni-20Cr-18W alloy: (a) 10 min, (b) 1 h, (c) 5 h, and
(d) 100 h
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Fig.3 XRD patterns of scale on aluminum coating after oxidation at 1100 °C for 5 h (a), 50 h (b), and 100 h (c)
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Fig.4 SEM images of cross-section of the coating after exposure
at 1100 C for different time: (a) 10 hand (b) 20 h
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Isothermal Oxidation Behaviors of Packed Aluminide Coatings
of Ni-Cr-W Superalloy at 1100 <C

Wang Jian, Zhang Pingxiang, Hu Rui, Li Jinshan, Ma Jian
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The isothermal oxidation behavior of packed aluminide coatings of Ni-Cr-W superalloy at 1100 <€ was investigated. Results
from scanning electron microscopy and X-ray diffraction indicate that the oxidation dynamics curve of packed aluminide coatings can be
divided into two stages: initial rapidly stage and metaphase slowly stage. Oxides on packed aluminide coatings surface have a
transformation process as following: crystal 8-A1,03—equalaxial a-Al1,03—a-Al,03—particle a-Al,03—particle unite a-A1,03 during
the whole oxidation. During the initial stage of oxidation, carbides can be able to holdback coating degeneration caused by interdiffusion
between Ni element and Al element.
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