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Fig. 1 Microstructures of the test alloy
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Table 1 Hardness of several conventional high temperature
wear-resistant materials at room temperature HRC
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Fig. 2 Appearances of the specimen exposed at 1 050 °C and oxide film
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Fig. 3 SEM morphology of surface of the specimen exposed in air at
1050 °C for 100 h
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Fig. 4 Morphology of cross—section of the specimen exposed in air at 1 050 “C for 100 h

A5 AENIAIF S| ANBRACEEFINIAIRE, SCHL 7 A
EERENAEBNITE . e T NEREER
=, MEML 050 CHEBNENEENRENNE, X
Fh{TE EStellite 6. T800. K4208Z(&4 = iRt Bk}
FrIAE&Em. NMAREE, RRGENEEAREES
N AIER NIAKE. R0, X=MERSEHEGN
ENSENEAE; SHBENEENS o« -ALOES IR
REMIERTFNENY, SERMNESHTFERZR
%, FEUCRIPeEIE; A, IRERINLAIZE SRR
HRRA SN, AIRRE RIFOMELIDENE, 2EE
Tt EEAOBR R ER D KR,

—RRms, EEMSHMEN BRI, @
FEHEE—E RN, SBEEEASMRINMEY
B RERERARAIR S E a0 INmIzE ™", A hitie
BEH=REEIXFIHRC51.0, BEBKIRSHSIA

SEXE:

s A /.—‘-4 '- ‘i
IS Founorw [T =

MRS RAENMESTEEHIFEER. WRAN
REERNEGNE. BTRE, WHMHEABERX
FEMERNRPFMINEEALEE, FERENEED
ERAFRERIRER . FEENESSITECERES
BERNEEER . WRURLFNIEHTRERE, X
o XM EmAERNE TR, JNaENEESIH
TEHSEFEERY, EELNL pm, EEBIHEA
SEE; BRAEERANEE XSRS AR NE
4bFf7R, A ILEARMIBHTRAMEK, BNSR
THEEIEIINERERERD, BFFREEEAER, MA
R SEAIEFRBHRBTEAMAETR.
MIHIEERE, RABGHEISELUMBREFITTH

58.0%, ERINiAIRAEHESRFISIEDF IR
MEMIERE, AR EERAEAS S IRE R
RRRIFASHIZIFR, MEZEENENLERSEERRN
SEEMRE, FErUmNzEeEENENSREMN
. LR, XMFEaSBEENN—TPEERTE
1 050 CLAEBRIZAY. MEEDIIFELSIRMIE#

3 #hig

(1) RBBEHSE, TMWTREESNIAIFK
MIERESNLAIMRINRIFES, IEH T —FH#HE
NLAIESEMESE.

(2) ERLIREHET, 5ENEREEEES,
7£1 050 CEBMESNnEMERE, BEMRI—MIRE
BN SR EM R

[1] BEz EEfRIREH B S EAREmTE B ERAVAR R AN D). fis4Hg 5T, 2015 (10) : 106-110.
[2] SIKKAV K, DEEVI S C, VISWANATHAN S, et al. Advances in processing of NizAl-based intermetallics and applications [J].

Intermetallics, 2000, 8 (9-11) : 1329-1337.

[3] BUNTUNSHKIN V P, KABLOV E N, BAZYLEVA O A, et al. Alloys based on Nickel alumindes [J]. Metal Science and Heat

Treatment, 1999, 41 (1-2) : 36-38.



(4]
(5]

(6]

(7]

(8]

(9]

[10] =&, BED, B,
[11] Z=EF, B’EH, 2%,

OV —
Founory 113G 5T Vol.72 No.9 2023

WARD-CLOSE C M, MINOR R, DOORBAR P J. Intermetallic-matrix composites-a review [J]. Intermetallics, 1996, 4 (3) : 217-229.
POVAROVA K B, KAZANSKAVA N K, DROZDOV A A, et al. Physicochemical laws of the interaction of nickel aluminides with
alloying elements: Il . Interaction of nickel aluminides with alloying elements and/or interstitial phases [J]. Russian Metallurgy ( Metally ) ,
2007 (5) : 380-386.

TALAS S. Intermetallic matrix composites [M]. Cambridge: Woodhead Publishing, 2018: 53-58.

i, BEH, RER, £ BH A HEHERCENLAIEMX2SSBEEMESEWH [Cl/Et=RTESEASEA HE
&, 2015.

ABRAIMOV NV, LUKINAV YV, IVANOVAAY. Technology for the deposition of wear-resistant coatings on the airfoil shroud platforms
of GTE turbine blades [J]. Russian Metallurgy ( Metally ) , 2019 (6) : 608-616.

FHE, BEH, BiF, FRCPFIEONLAIERERCE SV RARSMERISZNN [J]. #4142, 2004 (11) : 53-56.
H—HBEWEMRIRIT 5 A []. IWKARFIR, 2011, 23 (s2) : 553-555.

. CriCINLAIS EHRISIBREN U] £EFR. 2007, 43 (4) : 439-443.

WA e

[12] LISP, FENG D, LUO H L. Microstructure and abrasive wear performance of chromium carbide reinforced Ni;Al matrix composite coating

[9]. Surface & Coatings Technology, 2007, 201 (8) : 4542-4546.

[13] &N, =EF, 5%, F RSN AIESENERNALMRE []. in=iRER, 2007, 27 (2) : 37-41.

[14] XEE, =S BRI EaEOMeERMA (1) [ MM TEMER, 1992, 16 (5) : 1-6.

[15] =¥, BEH. B, L. CrC/NLAIEEMHIIRMALFNZEIRATEME [J]. 2008, 37 (1) : 115-118.

[16] HUJ, LIDY, LLEWELLYN R. Computational investigation of microstructural effects on abrasive wear of composite materials [J]. Wear,

2005, 259 (1) : 6-17.

Microstructure and Performance of a New Ni,Al Based High-Temperature
Wear-Resistant Alloy

HOU lJie, LI Shang-ping, LUO He-li
(Beijing CISRI-GAONA Materials & Technology Co., Ltd., Beijing 100081, China)

Abstract:

According to the high temperature wear-resistant material requirement of the new generation of areo-engine
blade, a new Ni,Al based high temperature wear-resistant alloy which was composited with chromium carbides
and NiAl phases was designed and cast. The results of microstructure analysis, room temperature harness test
and high temperature oxidation test showed that the two wear resistant hard phases sufficiently precipitated and
homogeneously distributed in the alloy. Compared to the conventional high temperature wear-resistant materials,
the new alloy had high hardness at room temperature and excellent oxidation resistance at 1 050 °C. , which made
the alloy become an attractive potential candidate for high-temperature wear-resistant material.

Key words:
Ni;Al; high temperature wear-resistant alloy; microstructure; hardness; oxidation resistance

(%%t K%, zj@foundryworld.com )



