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Analysis of As-Cast Microstructure in a Cu-Cr-Zr-Fe-Ti
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Abstract: The as-cast microstructure of the Cu-0.37Cr-0.15Zr-0.47Fe-0.25Ti was analyzed by optical micro-
scope, scanning electron microscope (SEM) and energy dispersive spectroscopy (EDS). The results show that
there are three types of phases in the alloy, Cu-matrix, chromium-rich and zirconium-rich phases; coarse
phases mainly consists of zirconium-rich phase. Zirconium is in form of Cus;Zr;, as massive or particle
phases. Chromium is in the alloy as single phase, some chromium is as solute in the Cus;Zr.4. Fe. Ti is in form
of (Fe. Cr),Ti(Zr) as massive or needle phases, which increase the hardness of the Cu-Cr-Zr alloy.
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Table 1 Chemical composition of the alloy (w; %)
HEILE Cr Zr Fe Ti Cu
Cu-Cr-Zr &4z 0.35 0.14 S
Cu-Cr-Zr-Fe-Ti &4 0.37 0.15 0.47 0.25 R
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Fig. 1 As-cast microstructure of the C
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Fig. 2 As-cast microstructure of the Cu-0.37Cr-0.15Zr-0.47Fe-0.25Tialloy.
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Fig.3 SEM image of the second phases of the alloy and the EDS
analysis position
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Fig.4 SEM image of the second phases of the alloy and the EDS
analysis position
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Table 2 EDS analysis of second phases in the alloy (cf.Fig3) (wt%)
#E Ti Cr Fe Cu zr A BEIKI 28 — AR
Spectrum 1 0.85 0.03 0.42 72.76 25.94 Cu51Zr14(Fe. Ti)
Spectrum 2 431 5.64 5.60 65.87 18.58 Cu51Zr14(Fe. Cr. Ti)

#3 EAPEIMTRBEESFER (wth)

Table 3 EDS analysis of second phases in the alloy(cf.Figd) (wt%)
A Ti Cr Fe Cu zr A REIKISE — A0
Spectrum 1 1.55 1.50 1.56 69.19 26.20 Cu51Zr14(Cr+ Fe. Ti)
Spectrum 2 1.53 83.31 7.58 7.57 Cr(Fe. Ti)
Spectrum 3 1.46 82.52 6.01 10.01 Cr(Fe. Ti)
Spectrum 4 1.31 85.87 8.91 391 Cr(Fe. Ti)
Spectrum 5 1.66 82.97 8.56 6.80 Cr(Fe. Ti)
978-1-935068-41-9 © 2010 SciRes. 808
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Fig.5 SEM image of the second phases of Fig.6 SEM image of the second phases of
the alloyand the EDS analysis position the alloy and the EDS analysis position
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Table 4 EDS analysis of second phases in the alloy(cf.Fig4) (wt%)

Ea] Ti Cr Fe Cu Ir T BB IS8 —AH
Spectrum 1 1.39 0. 45 78.75 19. 42 Cu51Zr14(Cr. Fe)
Spectrum 2 | 26.16 25.25 36.10 4. 88 7.61 (CrFe).Ti(Zr)
Spectrum 3 0. 85 0.47 0.23 73. 87 24.58 Cu51Zr14(Cr. Fe. Ti)
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Table 5 EDS analysis of second phases in the alloy (cf.Figh) (wt%)

& Ti Cr Fe Cu Ir AR —AH
Spectrum 1 1.19 1.73 1.60 94.35 1.13 (CxFe) 2Ti (Zr)
Spectrum 2 1.05 1.45 1.25 95.24 1.02 (CrFe) 2Ti (Zr)
Spectrum 3 0. 52 0.64 0.43 98.41 Cu (Cr. Fe. Ti)
Spectrum 4 0. 67 0.14 0.37 74.23 24.60 Cubl1Zr14
Spectrum 5 1. 37 0.76 0.41 77.15 20.30 CublZrl4. (Cr. FeTi)
Spectrum 6 2. 47 1.85 1.94 70.78 22.97 Cu51Zrl4. (Cr. FeTi)
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