ES1E EaW FmF AR
2022 4F 4 A SURFACE TECHNOLOGY - 247 -

< B B Ak R 45 #9 3d 06Cr 19Ni10 £M
= phi%E RS2 I

ORI, 2, R, K&, RN, TFELE
(XM%ED £EEBEWS PR, /4 #ELU 528000)

HE: B - 06CrI9Nil0 4RuE47 4 & B 2 B T T A28, A 3RAF 69 R A E 40 K Sh S M3 3 4 2 4k
WAk, ik RA S K, £ 03~0.6 MPa SE B NATPRILE D, RIFRRIAREMABEHRDLEN,
1R F RAEL . EA B A X S ERATH AU e AR T A4S B4 K S 2 M AT TS 50 . A AR oA BB AR
ST, AL AL TAESE AR B ) 69 2 AR A M AT 4 K dh 4 B AT AR AR AR R L S Ak b AR . R A
mAAAR, B AP AR F, TTAL 06Cr19Ni10 4RE &5 i — B R 5 A 50~100 wm 446 Z 20k 254,
XRD R 27, "HALLETIAE (111), (200), (220), (311), (222) @ ey4744 A R 5w/, @it Voigt
BHET AT, BEARLLENATRELERT A 32~87 nm, k@A EH 180HV0.05 & %
360~525HV0.05., tol, "R AL IZ T V323 06Cr19Nil10 4049 B F 4k o452 £-0.385V (vs. SCE ), BAKE A&
PR REEE 3512 pAlem’, R R A TR BT, KRR TIR R B A R RAF 12,92 45, ik M
JE4 R S M T AT IR 06Cr19NI10 4Reg R m4s i, BERZERTIRERE,

4 06CrI9Nil0 4R; "fiu; HhEM RS &H,; REsFl; £

hESZES: THII7.] XEARIRES: A XEHS: 1001-3660(2022)04-0247-08

DOl : 10.16490/j.cnki.issn.1001-3660.2022.04.025

Effect of Surface Gradient Nanocrystalline Structure on the
Cavitation Erosion Resistance of 06Cr19Ni10 Steel

FU Tian-lin, AN Nan-nan, WANG Kang, ZHANG Qian, CHEN Fei-fan, XU Zhi-hua

(Research Institute of Household Appliance Division, Midea Group, Guangdong Foshan 528000, China)

ABSTRACT: By performing severe plastic deformation treatment, surface gradient nanocrystalline structure can be obtained on
the surface of 06Cr19Nil0 and consequently, its cavitation resistance can be imporved. In this research, the high-energy shot
peening method was used. Gradient nanocrystalline structures with different tissue structures were obtained by adjusting the shot
peening pressure within the range of 0.3~0.6 MPa. Optical microscope, X-ray diffractometer and microhardness tester were used

to perform morphology, phase analysis and cross-section hardness analysis on the gradient nanocrystalline structures. In
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addition, electrochemical workstation and self-made cavitation tester were used to examine the corrosion resistance and

cavitation resistance of gradient nanocrystalline structures. Results of the cross-section metallography showed that by adjusting

the shot peening pressure, a layer of gradient nanocrystalline structure with thickness of 50~100 um can be formed on the

surface of 06Cr19Ni10; XRD results showed that shot peening can broaden (111), (200), (220), (311), (222) diffraction peaks of

the crystal orientation. According to the calculation using Voigt function method, the grain size of the top layer of the gradient

nanocrystalline structure was in the range of 32~87 nm and the surface hardness was increased from 180HVO0.05 to

360~525HV0.05. In addition, shot peening can increase the self-corrosion potential of 06Cr19Nil10 to —0.385 V (vs. SCE) and

reduce its self-corrosion current density to 3.512 pA/cm?, thus, significantly extend its cavitation incubation period. The

maximum cavitation corrosion resistance coefficient is approximately 12.92 times of that of the untreated sample. The gradient

nanocrystalline structure can comprehensively improve the surface characteristics of 06Cr19Nil0, and ultimately improve its

cavitation resistance performance.

KEY WORDS: 06Cr19Ni10 steel; shot peening; gradient nanocrystalline structure; surface characteristic; cavitation corrosion
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Fig.1 Microstructure and macrostructure of sample:
a) microstructure; b) macrostructure
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