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Abstract: To investigate the corrosion resistance of the Co modified aluminide coatings, two Co modified aluminide
coatings with different Co contents were prepared by a two—step process first depositing Co by pack cementation and then
aluminizing by chemical vapour deposition. XRD, SEM and EDS were used to analye the composition and microstructure
of the coatings. The results show that both the outer and inner layers of the Co coating deposited at 850 C and 1 000 C are
7—(Ni, Co) phase, with some nitrides/carbides dispersed in the inter layer. The Co modified aluminide coatings have sim-
ilar structure with the simple aluminide coatings. The outer layer is 3—(Co, Ni) Al phase, and the inner layer is the inter-
diffusion zone abundant with Cr(W) rich phases. The corrosion current of the simple auminide coating is 0. 04 pA/cm®,
which is nearly one tenth of the two Co modified aluminide coatings. This demonsteates that the addition of Co decreases the
corrosion resistance of the simple aluminide coating. On the one hand, it is because the corrosion potential of Co (—0.28 V) is
lower than that of Ni (—0.25 V), on the other hand, the corrosion potential of the inclusions produced during the deposi-
tion of Co differs from that of the coating, thus tends to be negative polarity micro—area, accelerating the corrosion of

coating.
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Table 1 Deposition parameters of the three coatings

Deposition of Co  Deposition of Al

Coating
T/C t/h T/C t/h
16Co-Ni—-Al 1 000 6 1 000 6
11Co-Ni—-Al 850 6 1 000 6
NiAl 1 000 6

% Co Hi. ¥ B # (240 g Co . 360 g
AL O, B0 24 g NH, CL o) 1 A8 b, 0 4k
FEOE VR G 450 L B 5 26 AP HUD H8 2 v 4 b il
ALFECT 000 CHRIR 6 by, FlEY W H EFIE . BUH
BRI ABEER B B 50 g NH, CL, 58 43 BF J fife
Co ¥y ALO, ¥y 1 NH,Cl iR &5, KRS
UF BB R BAE T B HE 8 1 R R AR oK
W, SRR AT R ALARZE . T b s 9 B A8 FEAIG
F 100 Pa B, SC AT HLAEE . Bl J5 X s i 44
L TF 2 W T (850 CEE 1 000 C) W i 15
6 h, fJa RHIMIR G, B b8 ) 2 % 06, B
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Fig.1 XRD patterns of the Co coatings deposited at dif-

ferent temperatures
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Fig. 2 Cross section morphologies of the Co coatings deposited at different temperatures
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Table 2 Elemental compositions of the outer layer and inner layer of the Co coatings deposited at 1 000 C and 850 C

(a/ %)

Inner layer

Temperature Outer layer
1000 C 71.8 Co, 24.1 Ni, 3.1 Cr, 1.OW
850 C 77.4 Co, 18.2 Ni, 3.4 Cr, 1.0 Ti

45.8 Co, 34.4 Ni, 10.0 Cr, 6.5 Ti, 2.2 Al, 1.0 W

43.1 Co, 36.9 Ni, 12.3 Cr, 4.0 Ti, 2.1 Al, 1.6 W
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Table 3

Elemental compositions of the outer layer as well as inner layer and thickness of the three coatings

Coating Outer layer,a/ %

Inner layer,a/ % Thickness/pm

16Co-Ni-Al 16.4 Co, 33.4 Ni, 47.3 Al, 2.9 Cr
11Co-Ni-Al 11.0 Co, 36.0 Ni, 50.2 Al, 2.1 Cr, 0.7 Ti

NiAl 5.1 Co, 39.5 Ni, 53.0 Al, 1.6 Cr, 0.7 Ti

15.0 Co, 34.3 Ni, 24.7 Al, 17.0 Cr, 5.7 Ti, 3.3 W 23.7
13.1 Co, 33.7 Ni, 20.6 Al, 25.0 Cr, 4.9 Ti, 2.6 W 24.0

9.3 Co, 31.3 Ni, 22.5 Al, 26.4 Cr, 6.3 Ti, 2.5 W, 1.5 Mo 26.7
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Fig. 5 Potentiodynamic polarization curves of the 16Co—
Ni—Al,11Co—-Ni— Al and simple NiAl coatings in 3. 5%

NaCl solution
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Table 4 Corrosion potential (E.,,) and corrosion current

(1) of the 16Co-Ni-Al, 11Co-Ni-Al and simple NiAl

coatings
Coating E../ mV Tow/(pA + cm™)
16Co-Ni—-Al —355.41 0.74
11Co-Ni-Al —209.78 0. 47
NiAl —106. 63 0. 04
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Fig. 7 Equivalent electrical curcuit for the EIS data of

the three coatings corroded in 3. 5% NaCl
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Table 5 Parameters extracted from the EIS data of the

three coatings corroded in 3. 5% NaCl

le/ Rm/
R,/
Coating (1078 n (10"
Q-+ cm®) N
mF « ecm™) Q-+ cm®)

16Co-Ni—-Al 8.265 7.403 0.937 4 3.084
11Co-Ni-Al 7.19%4 7.221 0.842 8 6.394
NiAl 7.545 5.478 0.924 1 64.68
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