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Effects of Master Alloy Powders on Electrochemical Performance of Selective
Laser Melted TMZF Alloy
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Abstract; In order to investigate the electrochemical corrosion behavior of selective laser melting (SLM) Ti—12Mo—6Zr—2Fe
(TMZF') B titanium alloy, pure Mo powders and Mo-Fe master alloy powders were used to form mixed powders for laser additive
manufacturing. The effect of master alloy powders on the microstructure and electrochemical properties of TMZF alloy sample was
studied. The corrosion electrochemical properties of SLM TMZF samples fabricated via the two different mixed powders were sys-
tematically studied and compared. Phase composition, microstructural characteristics, elements distribution and corrosion resist-
ance of the SLM TMZF samples were investigated using XRD, OM, SEM, EDS and electrochemical corrosion ( EC). Results
show that both SLM-B-1 ( prepared by mixing a variety of pure metal powders) and SLM—B-2 ( prepared by mixing intermetallic
compounds powders) samples contain a large amount of B-Ti microstructure. SLM—B-1 sample show higher impedance in Bode

plots. The capacitive arc radius of SLM—B-1 sample is larger than that of SLM—8-2 sample in Nyquist plots. The breakdown
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potential of passive film of SLM~B8-1 sample in potentiodynamic polarization curve is higher than that of SLM-B-2 sample.

Comprehensive comparison show that the corrosion resistance of SLM=B—1 ( prepared by mixing a variety of pure metal powders)

sample is better than that of SLM—B~-2 ( prepared by mixing intermetallic compounds powders) sample under different mixed

powders.

Keywords: selective laser melting; mixed powders; Ti—12Mo—6Zr—2Fe; microstructure; corrosion resistance
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Table 1 Particle size distribution of different powders

Powder D (10) /pm D, (50) /pm D (90) /pm
Pure Ti 18. 8 28.6 42.1
Pure Mo 17.9 26.7 38.9
Pure Fe 18.0 27.6 40.2
ZrFe 7.51 24. 4 41.6
MoFe 6.53 22.4 51.2
Z-axis
Building direction
/ N+1 layer
67° rotation

~ //’%' N layer

= Y

\\
)

Y-axis

X-axisw

B2 RS IR PTG SLM 40 St
Fig.2 SLM scanning strategy utilized in this study
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(a) OM plot of SLM--2 sample microstructure
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(b) SEM plot of SLM-f-2 sample microstructure
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Fig. 5 Microstructure of SLM—B-2 samples
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Table 2 Fitting parameters of the EIS measurements of the
SLM TMZF alloy samples in 3. 50% NaCl solution

SLM—3-1 SLM-3-2

R(QR) R(QR)
R/(Q-cm?) 16.09 (0.99%) 16.77 (0.45%)
CPE/(uS+s™+cm™) 60.06 (1.07%) 31.89 (0.61%)
n,(0.5<n,<1)  0.79 (0.28%) 0.86 (0.13%)
R/(MQ-em®)  0.05 (1.86%) 0.02 (0.55%)
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Fig. 8  Potentialdynamic polarization curve of SLM TMZF

alloy samples in 3. 50% NaCl solution
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Table 3 Corrosion parameters obtained from the PDP meas-
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Sample I/ (pA-em?)  E/V
SLM-B-1 2.36 0. 51
SLM-£-2 0. 31 -0.41
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