ELEC-D8710 Principles of materials science Intermediate Exam II
8.4.2019

1. Figure 1 shows Gibbs energy - composition diagrams from hypothetical eutectic A-B
,MW«EE at different temperatures.(NB Te,=T4) Based on this data:

vNo:mch the binary phase diagram. (3p)
Estimate the composition of the eutectic point. Explain shortly, how you obtained the

valye. (1p)
Show graphically what is the chemical potential of A and B in a- and B- phases (i.e

Us, tw JUS, tm ), when T=Ts and xg=0.5. (1p)

NB! You can used the attached template to give your answers, add your name and student
number.

2. Co-based alloys are commonly used for implants. Based on the Co-Mo phase diagram
shpwn in Fig. 2:

What is the solubility of Molybdenum in aCobalt and Cobalt in Molybdenum at
1200°C? (1p)

If the nominal composition of the CoMo alloy is xco=0.5 and T=800°C, what phases are
in gquilibrium and what are their compositions?(1p)

Please explain the equilibrium (DLig=Dsolia=c°) solidification (i.e. the compositions and
amounts of phases as a function of temperature) from 2800°C to 400°C when the nominal
composition of the alloy is xmo=0.92. (2p)

If microsegregation (Drig=cc and Ds1i¢=0) occurs, how would the solidification of the
same alloy [xmo=0.92] change? (1p)
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Figure 2 Co-Mo binary phase diagram



&&ow Cobalt (Co) and Titanium (Ti) metal plates are attached against each other
(=semi-infinite diffusion couple) at the temperature of 1000°C. Based on n the phase

diagram (see Fig. 3) draw the §tructure of the diffusion oozlﬁm and the composition profiles D
for both components, when sufficient amount of time has elapsed so that local equilibria is-
achieved in all interfaces. (NB. Mark clearly the compositions of the phases at all
interfaces!) In addition, please explain shortly how the structure of the a_w?wﬂos no:ﬁjm

changed if the temperature is then decreased down o 650°C? (€5 5]
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Figure 3 Ti-Co binary phase diagram



