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ABSTRACT

Introduction and Objectives: Due to the negative impact of increasing Mg cont
the use of dilute forms of these alloys has recently become more widespread. In thi
stir processing (FSP) on the microstructure and corrosion behavior of dilute Zn-0.3

ctility and toughness of Zn-Mg alloys,
e effect of chill modification and friction
alloy were studied.

Materials and Methods: The FSP was performed using a simple cylindi
of 12 mm/min on solidified alloy at a cooling rate of 4.1 Q€/s. To investigate
increased from 4.1 to 14.7 °C/s. Tafel polarization and ele hemical i
simulated body fluid (SBF).

1 tool under rotation speed of 1600 rpm and travel speed
effect of chill modification, the solidification rate was
ce spectroscopy (EIS) experiments were performed in

Results: The Tafel polarization test results indicated that the corro:
friction stir processed alloy (19.6 uA/cm?) are lower than that
The EIS also implied increasing corro8ion resistance of the as-cas
friction stir processed samples, respecti

urren?usiti& of the chill-modified alloy (20.9 pA/cm?) and
as-cast alloy (38.8 pA/cm?) by about 46 and 49%, respectively.
loy from about 50 Q to 85 Q2 and 1.5 kQ in the chill modified and

Zn1 particles and development of ultrafine grains (increasing
especially the friction stir processed ones) are covered by a
rrosion products causing improved corrosion resistance of Zn-0.3Mg alloy.

Conclusion: Due to the ultrafine andfiomog@gous distributign of
the grain boundary density), the surface of th
continuous and compacted layer composed

.
Keywords: Zn-0.3Mg alloy, B1

'y

gradable, Corrosion, Chill modification, Friction stir processing.
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drawing

9. friction stir processing (FSP)

10. dynamic recrystallization (DRX)

11. Orowan

12. chill modification

13.dross

14. scanning electron microscope (SEM)
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15. energy dispersive X-ray spectroscopy (EDS)
16. X-ray diffraction (XRD)

17. simulated body fluid (SBF)

18. secondary dendrite arm spacing (SDAS)

19. thermal undercooling

20. embryo

21.segregation

22. growth restriction factor (GRF)

23. equilibrium partitioning coefficient

24. interdendritic feeding channels

25. capillary pressure

26. stir zone (SZ)

27.thermo—mechanically affected zone (TMAZ)
28. particle stimulated nucleation (PSN)



29. Zener pinning
30. constant phase element (CPE)
31.band gap

32.laser powder bed fusion
33. pegging mechanism
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