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EFFECT OF TIG SURFACE REMELTING PROCESS ON CAVITATION
EROSION RESISTANCE FOR A PRE-WELD BUILDUP LAYER

LEI Yu-cheng , FENG Liang-hou , ZHAO Xiao-jun
School of Material Science and Engineering , Jiangsu University ,Zhenjiang 212013

Abstract ; A surface layer of cavitation resistant material preprepared by buildup welding on a carbon steel
4020 by MIG process, and which was then remelt by TIG process. Compared with the conventional post
grinding process for the weld layer, the effect of TIG surface remelting process on cavitation erosion resist-
ance was investigated. The results show that after 45h of cavitation erosion test, the mass loss of the spec-
imen with ground surface was 1.57 times of that with TIG remelted surface. The fracture of martensite,
which was transformed from austenite of the weld steelite 21 layer was the main form of mass loss during
cavitation erosion process. TIG surface remeliing treatment might delay the transformation process to cer-
tain degree and thus decreased mass loss. TIG remelting process might also suppress the extention process

of crack so that to eliminate spalling off of fragements.
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Table 1 Chemical composition of material for surface welding( mass% )

materials

Cr

Co Si Mn C Mo S Fe

309

stellite 21

22.8
27

- 0.68 1.35 0.021 - 0. 004 bal.
bal. 0.75 0.79 0.22 5.3 0.01 5.4

Table 2 Processing parameter of MIG build-up welding

voltage

\

current gas velocity width overlay thickness

A /s mm/’s mm mm mm

309

25.4

Stellite 21 25.4

200 18 5 12 6 3
190 18 4.5 12 6 5.3

°
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sound proof enclosure
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beaker

transdu
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Fig. 1 Schematic diagram of cavitation vibratory test JEMIESR. iR RIS A FEEE B, iR S e T, B
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Fig. 2 Mass lost rate via cavitation erosion time
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Fig. 3 Mass lost volume via cavitation erosion time
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Fig. 4 SEM images of ground surface and remelted surface before and after cavitation test
(a)as ground, (b)as TIG remelted, (c)ground after 7.5 h,(d) TIG remelted after 7.5 h
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Fig. 5 XRD patterns of TIG remelted surface and ground surface before and after cavitation test
(a) TIG remelted , (b) ground

Table 3 Phase analysis before and after cavitation (vol %)

phase present vy - austenite, % & — martensite , %

test condition before after before after
TIG remelted 96. 4 35 3.6 65
ground 98.8 2 1.2 98
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Fig. 6 Cross-sectional SEM images of specimen after caritation-erosion test (a)TIG remelted , (b) ground
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