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# 1 DDS5. DDI10 Fl DSM11 & 44 i £ AL 4y
Table 1 Chemical composition of DD5, DD10 and DSM11

Mass fraction/%

Element
DD5 DD10 DSM11

Cr 7.0 12.5 14.0
Co 7.5 5.0 10.0
w 5.0 4.5 4.0
Al 6.0 4.0 3.0
Ta 6.0 5.5 3.0
Mo 1.5 0.5 1.5
Ni Bal. Bal. Bal.
Ti - 4.0 4.0
Re 3.0 - -

1.2 LW

SEI6 % NaCl Al Na,SO, FIR & #h i, K Ie & 1
10%NaCl+90%Na,SO4( it £ 73 #) IR & i W B 0 %
b 5 ¥ S v T RR AR 2R 2L = iR A 4 DDS. DD10 il
DSMI11 Ff 5 &0, F 5 5 DR E SR I DT & A
(30+5) g/m®. VIR ER A SRR T AE 850 C 264 AT
PUE s, PL2Sh oA L ANEM, kT 8 ANE .
AN FE RS RS B R A 2 21 5 R

KHFREIVE A 3 P& & mE e 115 . KA
FEFER 0.1 mg HLF- 23 BT KPR 3 Fi ST RR SRS (1)

JREAE NGB . 5 R 5 T B K e SR
[T AR ER IR, 7R L 5 B — BT ) J5 R i
Aok J R B, O T A TP P O A K

KRB 7 4 X-MAMN fERE{X ] Sigma 500 37
RGHEAHE BB R =R T RS TSR G
AT AT AL « R FH UltimalV 8 X 5HRATEHCH J
TR AT AL .
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B 1 DD5. DDI0 Fl DSM11 & & Ff it i il sh g 2% Hh 28
Fig. 1 Corrosion kinetics curves of DD5, DD10 and DSM11
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B2 DD5. DDI10 A1 DSM11 &4:#E M JE =4 XRD
Fig. 2 XRD patterns of DD5, DD10 and DSM11 corrosion

products
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Fig. 3 Corrosion products surface

morphologies of DDS5(a), DD10(b) and
DSM11(c)
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Fig. 4
morphologies of DD5(a), DD10(b) and
DSM11(c)

Corrosion products section

E 5 DD5.DDI10 fl DSMI11 A4 N
JE& ot X A T 30

Fig. 5 Internal corrosion products section
morphologies of DD5(a), DD10(b) and
DSM11(c)
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[l 6 DD5 & B i J5 b 2 A I T 41 1
Fig. 6 Cross section scanning results of
DDS5 corrosion products: (a) Corrosion
product section morphology; (b) Ni;
(¢) Co; (d) O; (¢) Cr; (D AL (2) S



2110 hEA O RYR

2020 459 H

7 DDI10 & A 5 v 2 A5 14 4

Fig. 7 Cross section scanning results of DD10 corrosion products: (a) Corrosion product section morphology; (b) Ni; (c) Co; (d) O;

(e) Cr; (D Ti (g) AL; (h) S
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Fig. 8 Cross section scanning results of DSM11 corrosion products: (a) Corrosion product section morphology; (b) Ni; (¢) Co; (d)
0; (e) Cr; (D Ti (g) AL; () S
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\ 4>
3 g R WU R ol S 20, B G AE R AR B s, AE
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B9 DD5. DDI10 F1 DSMI1 £ 4R it 5 2 A 22 4147
Fig. 9 Cross section line scanning results of DD5(a), DD10(b)
and DSM11(c) corrosion layers

200
2 External layer
WZZ Internal layer
160 - B8 Total layer
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10 DDS5. DDI10 1 DSM11 & &% il 5 b JZ 2 B T i 45
R

Fig. 10 Corrosion layer depth measurement results of DDS,
DD10 and DSM11
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Comparison on hot corrosion behaviors of
Ni-base superalloy DDS, DD10 and DSM11

LI Yan-ming, LIU Huan, QIAO Zhi, HAN Zhen-yu, XUE Zhi-bo

(Shenyang Aeroengine Research Institute, Aero Engine Corporation of China, Shenyang 110015, China)

Abstract: The hot corrosion behaviors of Ni-base superalloy DD5, DD10 and DSMI11 in the presence of

10%NaCl+90%Na,SO, (mass fraction) salt film after corrosion at 850 ‘C for 200 h were tested by scanning electron

microscopy(SEM), energy disperse spectroscopy(EDS) and X-ray diffraction(XRD). The results show that 0>~ in molten

salt preferentially reacts with the outside Cr,O3and TiO, layer at surface of the alloys DD10 and DSM11 owing to the

high Cr and Ti contents. DD10 and DSM11 have excellent thermal corrosion resistance, the further corrosion of alloy

enable to be inhibited because of stable growth of Al,O3. The outside Cr,O; and Al,O; layer at surface of the alloy DD5

owing to the fewer and similar Cr and Al contents can cause the dilution of internal alloy elements. The alloy DDS5 cannot

form a continuous oxidation film, the base metal will suffer further corrosion.

Key words: Ni-base superalloy; DD5; DD10; DSM11; hot corrosion; oxidation film
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