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High cemperature oxidation behavior of
quaternary three-phase Cu-20Ni-20Cr-5Co alloy
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Abstract: The oxidation of a quaternary three-phase Cu-20Ni-20Cr-5Co alloy formed by adding 5% Co (mole fraction)
to Cu-20Ni-20Cr alloy was studied at 700—900 ‘C in 0.1 MPa pure oxygen. The results show that the alloy contains a
mixture of three phases, and its kinetic curves deviate considerably from the parabolic rate law and are composed of a
few of stages. The oxidation rates become lower evidently after 5% Co is added to Cu-20Ni-20Cr alloy. The
Cu-20Ni-20Cr-5Co alloy forms the external scales containing CuO and an inner oxidation region containing a mixture of

alloy and oxides. At last, this alloy is able to form a continuous layer of Cr,O; at the top of the mixed inner region. It

prevents this alloy from being oxidized further.
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Fig.1 Microstructures (BEI ) of Cu-20Ni-20Cr-5Co alloy: (a)

General view; (b) Expanded view

24 3 R 1 W T B (SEM/EDX) 43 #r
Cu-20Ni-20Cr-5Co & 4 W 55 Br P ¥ W 40 4
Cu-19.5Ni-19.7Cr-4.8Co, “Zti'E Cu 1 a AH VIR
4 Cu-9.3Ni-9.2Cr-1.1Co, &S Cr &1 B AP
BIEi4r J Cu-37.4Ni-33.6Cr-12.7Co, HE{AE Cr iy #
-2 183 4 Cu-11.8Ni-64.9Cr-5.3Co. &43etA it a
FHARL, B A AL B RIE X Ae A, 1y AR
LR RAFAE, LR AL g AT, A LE 5y
B o A AR BARORE T IR /NI e AR DTRR ) o

B AL VB R RE N 1 mm, LN 2 em?
AR A, FRPAREES 10007, 4K, LW R A ElE DL
T4 )5, H] Cahn Versa HM #K -5 700~900 C .
0.1 MPa %/ U NIELHEMN 24 h FiEZN. H
SEM/EDX Fll X SR AT (XRD) LSS K 3 M A AT

=]
HH o

2 KR

21 |hahE

Cu-20Ni-20Cr-5Co 54 1E 700~900 ‘C. 0.1 MPa
a4 AR 24 h 1B ) E 2 2 PR A5 3 b
WER, A& S 12 AR H A 25 2 kA .
71 700 #1800 CHf, ZA 447 J12% ML Bl el 2 By
LB AF 700 CHEAL 4 h 2R, Pk B R
R k=1.6 X 107" (k, AN g em s~ LLUR[H),
AL 4 h ZJE, POYILRBLIER AL k=6.2X 107"
M7E 800 CHA 10 h 27, ALk BLH R H %L
k=2.0X 107", SAk 10 h 25, Phisk B R 4
ky=9.7X10"". 900 C I %63 J) = 2 bl el 3 Bt
WL B Ak 2 h 2 TP B R H
k=1.2X107%5 S840 2~5 h 22 [P 2 B 1 3o o 5
k=17X 107" %K S h 2 5, ek B s 5w 4L
=L IX 1070 & 4 110 A6 A 3 2 B R T2 1) T o T 1
Ko 1 3 AT Cu-20Ni-20Cr-5Co 54 5 1 T
FTIH) Cu-20Ni-20Cr 54 7E 700~900 C. 0.1 MPa 4fi
AT 24 h EMBN AR AR, A 3 PR
T, Cu-20Ni-20Cr-5Co 5 4 [ A 4k 380 R 1] T AL T
Cu-20Ni-20Cr 5 42111

22 FAALEES

Cu-20Ni-20Cr-5Co %5 4:7E 700~900 ‘C. 0.1 MPa
gl 02 AL 24 h SR AN 18] 4~6 B, 14
EDX Z3#7, £ 700 F1 800 CH, 43R I LAt
JAFETREH CuO A, WEREGESHEAYH K



2192 A G R

2011 £ 9 H

12

(@

o)

= — Cu-20Ni-20Cr-5Co, 700 C
© — Cu-20Ni-20Cr-5Co, 800 C
4 — Cu-20Ni-20Cr-5Co, 900 C

Mass gain/(mg-cm™2)
~

0 5 10 15 20 25
Time/h

(b) ®*— Cu-20Ni-20Cr-5Co, 700 C
o — Cu-20Ni-20Cr-5Co, 800 C
& — Cu-20Ni-20Cr-5C0.900 C

Mass gain/(mg-cm™2)

20

5 IIO 1I5
Square root of time/h'?
B2 Cu-20Ni-20Cr-5Co A4 7E 700~900 ‘C. 0.1 MPa 4li%
SrhgAk 24 h (B )2 i
Fig.2 Kinetic curves for Cu-20Ni-20Cr-5Co alloy
oxidized at 700-900 °‘C in 0.1 MPa pure O, for 24 h: (a)

Mass gain vs time; (b) Mass gain vs square root of time
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Fig.3  Comparison of oxidation kinetics for Cu-20Ni-
20Cr-5Co alloy with that of Cu-20Ni-20Cr alloy oxidized at
700—900 °C in 0.1 MPa pure O, for 24 h
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Fig.4 Microstructures of cross sections (BEI) of Cu-20Ni-
20Cr-5Co alloy oxidized at 700 C in 0.1 MPa pure O, for 24 h:

(a) General view; (b) Expanded view
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Fig.5 Microstructures of cross sections (BEI) of
Cu-20Ni-20Cr-5Co alloy oxidized at 800 C in 0.1 MPa pure
O, for 24 h: (a) General view; (b) Expanded view
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Fig.6 Microstructures of cross sections (BEI) of
Cu-20Ni-20Cr-5Co alloy oxidized at 900 C in 0.1 MPa pure
O, for 24 h: (a) General view; (b) Expanded view
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