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Fig.1 Effect of V on the Kinetics curves of hot corrosion of

experimental alloys at 900 °C for 100 h
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Fig.2 Square of mass gain of experimental alloys versus oxidation
timeat 900 C

V2, V4 &4 MM AR R K, 2 V1 G411 100 582,
V4 &R VI EEN 252, VI FI V2 &4 1E Ry
AREING, 40 hNREBEL. SGE&0RE Y RS
B BORERC B B, B ko 004 B AR, o 6 o ol e T ek
JEh, (EARIARY BUR M, A4TE 5 h AT, ALK 2,
JEHR VI A V2 538K T8, 2 V & &i14 5] 0.88%H,
B AR TR AT B A AR AL T PR K B S
40 h JFEA I FEL BRI KB B V1 HI V2 &87EY)
WEH REIGKE, X5 EG&REBIE M= E
5%, BT A SIS 2 o A i 2B B &
T JE5 st R Fp RS 7 2 3 ek o B

JERIAF] 100 h I, V3 M VA &EREEMEZ O
DU BIEILR, VA &E Bk R™HE. DR ER
MV RN 0.88%)F, & & E RN,

V &5 0.016%, 0.60%, 0.88%F1 1.19%%} I ()&
4900 ‘C/315 MPa I{I 6T RE ATERE 7371 4 21.85,44.37,
59.88 f11 88.33 h. i V & &EMIEIN, ¥ MHERES
faE, 5 088%aaMtt, V SEMES 1.19%K, #F

LN N
1,00 3.00 5.00 7.00 9.00
Oro

i f

Al
| Cr
. :
":i, S ca 1? Col\f“
e P | PR,

" 1.00 3.00 5.00 7.00 9.00

g1l4
210
X Ni
207} |
g
] CoNi
£ 0.3 N 5 Cr !Of\lll
0.0 be i 2 e
1.00 3.00 5.00 7.00 9.00
14
" h
$1.1°
k=
X 0.9
c
206 {
3 s ) !
1 €03 l Ti
23] T e
0.0 L, e L)

1.00 3.00 5.00 7.00 9.00
i

940

w N
~N o g
AN

Ti

Intensity/cps

Ca
NiA! | | Co

=
[o ]
[ec]

S .
I AU AN
1.00 3.00 5.00 7.00 9.00
Energy/keV

K3 &47E900 CHEML 5 h 7RI TEIA AL i

Fig.3 Surface morphologies and EDS spectra of the experimental

alloys after heat corrosion at 900 ‘C for 5 h: (a) V1; (b) V2;
(c) V3; (d) V4; (e) EDS spectrum in Fig.3a; (f) EDS spectrum in
Fig.3b; (g) EDS spectrum in Fig.3c; (h) EDS spectrum of point
1in Fig.3d; (i) EDS spectrum of point 2 in Fig.3d
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Fig.4 XRD patterns of surface oxidation after heat corrosion at
900 ‘C for 100 h: (a) V1and (b) V4
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Fig.5 Cross-section SEM morphologies of the alloy after heat corrosion at 900 °‘C for 100 h: (a) V1, (b) V2, (c) V3, and (d) V4



Wit @A RS TR

46 %

6 A<xfE 900 CFEi 100 h 5 S ™ MR TS S T3 0 A

Fig.6 Cross-section SEM morphologies and the element maps of the alloy after heat corrosion at 900 ‘C for 100 h:

(@) V1, (b) V2, (c) V3, and (d) V4
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Fig.7 Polarization curve of the alloys in molten salt at 900 C
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Effect of V on Hot Corrosion Behavior of K417G Alloy at 900 <C

Sun Yaru, Li Haiquan, Zhang Weiwei, Yu Xingfu
(Shenyang University of Technology, Shenyang 110870, China)

Abstract: The effect of V on hot corrosion behavior of cast Ni-base superalloy K417G exposed to 75%Na,S0O4+25%NaCl at 900 <C for 100 h has
been investigated by thermogravimetry (TG) and scanning electron microscopy equipped with energy dispersive X-ray spectrum (EDS), and
corrosion resistance was obtained by measuring the polarization curve at 900 <C. The results show that the hot corrosion rate of the alloy with
0.016% V content is almost unchanged, the hot corrosion rate of alloy increases with the increase of V content, but the hot corrosion rate of alloy
with 1.19% V content is 100 times more than that of the low V alloy. The corrosion product on the surface of K417G alloys is found to be
composed of oxides and sulfides. The oxides consist of Al, Cr, Co, Ti and Ni, while the sulfides include NiS, MoS and NiCrS. With the content of
V content increasing, S element diffuses toward to interlayer, and the layer of Al,O; and Cr,0O3; becomes thinner; hence the inner sulfides layer
formed in the alloy with 1.19% V decreases the corrosion resistance. Compared with the alloy with 1.19% V, the corrosion potential of the alloy
with 0.016% V shifts 0.4 V toward positive direction, and the corrosion resistance is better than that alloy with high V content.
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