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Research on Hot-Corrosion of Inconel718 Nickel-Based Alloy
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Abstract A SpitLight2000 nanosecond laser is used to conduct warm laser shock peening (WLSP) experiment on
Inconel718 nickel-based alloys. Thermal corrosion test is conducted on the WLSP—samples and untreated samples
in mixed molten salt (75%Na,SO,+25% NaCl, percentage mentioned above denotes mass fraction) at 700 C. Then
the mechanism of WLSP to improve the corrosion resistance of Inconel718 nickel-based alloys is researched by
quality detection, X-ray diffraction (XRD) diffraction analysis and corrosion morphology observation. The results
show that quality losses in 260 C-WLSP-samples after 10 h and 25 h are 18.9% and 17.9% of that in untreated
samples. In addition, after thermal corrosion for 10 h, Cr.O; oxidation doesn’t peel obviously on the corrosion surface
of WLSP-samples and thus CrS or NiO is not formed. It is indicated that WLSP-samples can prevent implantation
of S and thus effectively suppresses thermal corrosion of materials. The reason is that WLSP can lead to grain
refinement and 7y” —phase precipitates, which effectively prevents invasion of O and S, and thus improves thermal
corrosion resistance of Inconel718 nickel-based alloys.
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2.1 KEER
S5 b ORHE FH Inconel718 B BRI & A Al b4, FLAEARIR S b il N BA B UF 2R S Lk RE , 2T
il 3% 650 CLATT By 8 46 & 7% 3l St v 55 HAR 7 o an 3R 1 TR o S AR 2 2 U0 I T A, RO
950 mmx15 mmx4 mm. TG B0RE R O TR AL Y 2 T 35 280 240 # ~1000 # 19 KB ACHT B | Sk F UKL B
#2209 °0.5 nm P4 R ' 7 AE 4 RH TEORE 5 I AL R AT e A B A 2 h % 3R HTRLDRE 22 0.05 pm
# 1 Inconel 718 B34 & 4L 4 L 43

Table 1 Chemical composition of Inconel718 nickel-based alloys

Element C Si Mn S p Ni Cr Al
Mass fraction /% 0.058 0.149 0.165 0.001 0.011 52.50 19.25 0.44
Elememt Cu Ti Mo Fe Nb+Ta Co B
Mass fraction /% 0.044 1.10 2.98 bal 4.93 0.135 0.003

2.2 WLSP 23 5%

PG TR U 2 AR JF R AN 1) o 5 % IO AUAH B SO0 TR L T2 SR AR HEAT A
IR T 5 00 S 25 0 A8 I 85 B shZS 0T 1 BB A Rk 35 4 sl 4 b R B SOUR AL 28, 4] o s 437 4 % B I
LG G2, B SR AR AR 45, 2E 0 R A5 TE OO0 R AL ) 2 PR, O M AL 52 50 R 7 ] InnoLas 23 ] A2 77
1) SpitLight2000 74 ik #t Nd: YAG B EOG A MOGRE S 55 1.8 1, 6HE B AR HL 2 mm , #EH R K 50% . KRB
JRE AR S R R )Z L B IR M A2 AR ARE T 10 mmXx8 mm Y AR 2 IX 8 AT O T % L A B 35O
U AR (LPY A P 1(b)FT 7R o 380 Wi AL T 38 366 4% 20 °C 5 260 °C(260 °C 4 Tnconel 718 £5 3 = T A5 45 10 3l 45 13 A8
B30 ) o 260 C—WLSP J5 B AR Q0 &l 1(c) 7R , W] LA 21 WLSP J B8 7 A Bl 401, e T 358 43 WO6 35 4 W
W RBRBEH S AR TR 2L AR A T ML, A 1(d) TR
2.3 MBI H A

Sk T S8 ok RS B 5 AR A, R R U EROSE AL IX 38R 10 mmx8 mm A A JE kR AR | S TR B R R
VBT, R 5 A5 PR rh R A7 8 75 BN R 25T T S O TR AR N R E 1 h PR A R 1Y R T
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Fig.1 Schematic diagram and morphology of WLSP-samples. (a) Schematic diagram; (b) LP path; (c) surface topography of
WLSP-samples with black tape; (d) surface topography of WLSP-samples without black tape
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3.1 BHERE

AR A AR S 260 C—W LSP i A [R5 ik B[] J5 A9 3T 400 2K an 6 2 i s o B 1k S h 5, 260 C-WLSP
TR Ak B AR By oAy 1A A T R 0 4 A T 1 mg/em”, 33X 3 B AR 2 1 7 8 i ) 2B B T GO BRI . I
10 h 5 25 h 5,260 C—WLSP izt R 547 1 AR A J5T 5 461 2% 49 331 O A b AR 1) 18.9% 55 17.9% , b BH oA &b B
R AT R % A7, T WLSP A o 1 B 12 % o 30 h /5,260 C—W LSP i 5057 T8 R % JoT 1 4d 2K
R A Kb B RE 1Y) 30.5% , 6B W LSP Fl A b BRE 32 25 FE T K Cr oo & | Cr0, U1 532 BB 3K, Bt 34
TR ok R 95 R, H R A B RE VR PR AR

F22 ARSI I e i 5 3% R 207 1A R R 4 2

Table 2 Mass losses of samples after different corrosion time

Mass loss of sample, M

Sample
5h 10 h 15h 20 h 25h 30 h
Untreated -0.19103 6.64044 10.73033 18.39887 28.07303 51.11798
WLSP -0.19575 1.25280 2.35393 3.92452 5.02809 15.60377
M\\,|§|’
Mi‘XIOO/% 102 18.9 21.9 21.3 17.9 30.5

3.2 BHMERAMRSKS HH

G b J5 A A BEECRE D) K 260 “C—WLSP Ak #3218 (19 XRD 335 40 &1 2 ir 7w o A b B RE 4 1k 10 h
J& I 22 10 ) 2 y-Ni \Ni; AL, Cr05 [NiO I CrS, H .l F S 0 =2 A, A Ak B iURE v NiO 1 CrS 19 477 3 06 5
FERE R o 260 C—WLSP iR A48 1k 10 hJ5 A9 2% 11 7 90 A0 R Ah B X R JEAR — B0, HJ& 2 11 7= 9 7B (19 NiO Al CrS
) AT S5 e 5 3 B S AIC T R AR B R | L Cro O 14 AT 55 0 5% 32 8 1 R A B GRCA: | 3 18 B WLSP J sl 3 1T 1) Cr, 05
AL B A B 9% BHAS T S O BRI A CrS A2 A%, NiO Y 75 1t 8 IR TR M Ui ke . [adgh
AU, WLSP T 25 B AT R ) 44 L I 1l 47 S 1) & 28

AL FIAFE 5 260 C-WLSP A #4481l 10 h 5 19 2 10 8 55 43 50 a0 &1 3 M 4 fir s o i BT 80, oAb 3
PR R RS B AN, R0 & A RV OF HOR BEIR S ST U b AR I AR 1R 2 A DTTE W (B bRl
X B, 33 32 2 A Ak B Bl A R T s 9% T Y L 5 XRD 45 5 — 2k, 260 C-WLSP IR BE 8 1 5 1Y 55 1 J2 B0
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Fig.2 XRD spectra of 260 C~WLSP-and untreated samples after 10 h corrosion
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Fig.3 Surface morphology of untreated samples Fig.4 Surface morphology of 260 C~WLSP-samples
after 10 h hot corrosion after 10 h hot corrosion
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Fig.5 Microstructure of the samples. (a) Untreated; (b) 260 C-WLSP
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Ak BEAKAE A L, 260 °C-WLSPiRURE (19 dfohr ]S I R i)y, i R 27 S 2% I A O LS IR Al 8 5 i 37, i
EA R WG, WA 6(b) 7R o HE 260 C-WLSP I AF 19 LA B & 17 22 " A i AR, i T4 A A 5
PRERETE S 208, A B T O S IR AGEIE , LA F] T 0 SR AL W 6(b)H 1y A IXIRUT/R . &% B
260 C-WLSP i 5 i O A 2UA B T 0 S BYR A B IE , BEAIK T Inconel 718 45 Jk 5 4 (Y J& ol 3 &5, 417
il T CraO SR R A 80 12 15 i, ERL 1 A7 R T 42 135 Inconel 718 BRI 4 A HU IR R B

0O,S elements 0O,S elements

K6 Inconel7 ISHILA & HIEMHLEL . (a) R (b) 260 C-WLSP
Fig.6 Corrosion mechanism of Inconel718 nickel-based alloys. (a) Untreated; (b) 260 C-WLSP
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1) #AJE k10 h 55 25 h J5,260 C-WLSP iU FE i 5T & 458 2% 43 501 o8 o b B FE (9 18.9% 5 17.9% , 32 W
260 C-WLSP i Z 42 55 T Inconel718 £ 4 4 1 i RS ot M RE .

2) #JE ih 10 hJ5 ,260 C-WLSP 7= 4 H1 1 NiO Fl CrS A9 fi7 5 06 55 B W W AIK T R A B AR, H. Cr 0, B9 fiT 5
UG B 55 2 T A A BRARRE | 15 W 260 °C—W LSP A 26 T 19 CroO5 S A0 A W 5 5%, 2 10 24 BHL 1k T CrS 5 NiO
A

3) 260 C—WLSP 3 if /55 1 48 28 88 Pk 28 T foff b fek 3% 10 A ) b 208 £, 7 3 ok ROSE BE R A 3CRE I T
60% , F55 25 52 22 1) fit A 0 3535 0 T S il R b O ST R AR AR MK B L RIS AR FLAR Yy AE T H A B
T O STCEMBEAIME T CroOs F M Y B 75 A , A RLHE & T Inconel 718 7 A 4 U HT AR 1M
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