
Different types of data included in Evaluation Reports 

in MSI Eureka 

1) Phase Equilibria

2) Crystal Structures

3) Morphology, Reactions

4) Various physical properties, e.g. mechanical, magnetic, kinetics, electrical, 

amorphous, semi-/superconductivity, interface phenomena, etc.

5) Thermodynamic Properties

6) Electronic Structures

7) Appplications

others
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Phase Equilibria Data

• Literature Data Overview

• Binary Boundary Systems 

• Crystallographic Data of Solid Phases

• Quasibinary Systems 

• Invariant Equilibria

• Liquidus, Solidus and Solvus Surfaces

• Isothermal Sections

• Temperature - Composition Sections

• Thermodynamics 
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Crystal Structure Data
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Reactions, Morphology & Applications
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Physical Properties
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Thermodynamic Data
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Electronic Structure
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Other types of phase diagrams

CCT & TTT Diagrams
Magnetic Phase Diagrams

P-T-x Diagrams
Order-Disorder Diagrams

Metastable Diagrams



Direct Answers from the Phase Diagrams 

in MSI Eureka

Example case studies for the following areas of materials research

1) Brazing

2) Brazing & Solidification

3) Materials Compatibility 

4) Solidification
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Area: Brazing

CASE 1:  Brazing Cu-parts with a eutectic braze alloy 

QUESTION:

Brazing at 950°C; does the braze 

material change significantly its 

composition during brazing of Cu-

parts with a 

eutectic Ag-28wt%Cu braze 

material. How much Cu can 

dissolve in the melt at 950°C ?

ANSWER:

FROM  Ag-Cu, Fig. 1

The melt can pick up about 

73 wt.% Cu at ambient pressure.
82.4at%=73wt%Cu
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Area: Brazing/Solidification

CASE 2: Electronic devices; Ag15-80Cu-5P alloy  as self-fluxing braze in an 

automated brazing process.

QUESTION (1)

Does this alloy offer melting 

temperatures that our devices 

can stand, i.e. lower then 800°C?

ANSWER (1):

FROM  Ag-Cu-P, Fig. 2:

Yes, melting temperature of 

this  alloy is about 770°C 

800°C isothermal liquidus line

700°C isothermal liquidus line
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CASE 2: 1st answer was favourable, case continued:

Area: Brazing/Solidification

QUESTION (2)

How critical will the 

temperature control be during 

the continuous joining process, 

i.e. how large is the melting 

range that this alloy offers?

ANSWER (2):

from System Report Ag-Cu-P, Fig. 

2 and chapter Invariant Equilibria:

Melting range of the 

Ag15-80Cu-5P alloy is 

~770 to 646°C

Conclusion: temperature 

control is not that critical
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CASE 2: 2nd  answer was favourable, case continued:

QUESTION (3)

Materials costs: Can silver be 

substituted by copper, still staying 

in favorable melting conditions? 

How much?

ANSWER (3):

FROM  Ag-Cu-P, Fig. 2:

Yellow area: concentration area for 

alloys having the same  melting 

interval, but lower Ag contents 

/costs

Overall conclusion:  promising 

material. Now check engineering 

properties, wettability, etc.

Area: Brazing/Solidification
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Area: Materials compatibility
CASE 3:Gold coated contacts in electronic devices are to be 
soldered. Suggested solder material: Sn50-Pb50. 

QUESTION: 

Is the gold barrier inert against 

the attack of a Sn50-Pb50 alloy 

at 300°C?

ANSWER:

From Au-Pb-Sn, Fig. 9:

No, the alloy is liquid and 

dissolves Au along the 

yellow line, up to 19 wt.% Au 

before an intermetallic layer of 

AuSn starts forming at the 

interface.

L’’



© 2021 Materials Science International GmbH 15

| Data Types & Case Studies

CASE 4: Laboratory work, in the course of research Ni50Al50 alloys

should be molten

QUESTION: 

Could a graphite crucible be used 

to melt a NiAl alloy with 50 at.% 

Al ?

ANSWER:

From Al-C-Ni, Fig. 1:

Yes, it is possible to melt Ni50Al50 

in graphite, but at least 3 wt.% C 

(10 at.% C) will dissolve in the 

melt. 

Attention: 

the further studies are not on an 

NiAl alloy anymore 

but on a Ni-Al-C alloy.

Area: Materials compatibility
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Area: Solidification

CASE 5: In photolithographic processing our Al-Cu-Si alloys corrode. 

To reduce the corrosion, we need Silicon to precipitate primarily. 

QUESTION: 

In a Al90-10Si (wt.%) alloy, how 

much Al can be substituted by Cu 

before the primary solidification 

switches from Al to Si crystals ?

ANSWER:

From Al-Cu-Si, Figs. 2&3:

Al81-Cu9-Si10 

is the critical alloy; at that 

composition, having a liquidus 

temperature of 560°C, Silicon will 

crystallize from the melt

(Si)

(Al)

(Si)

(Al)

In the  yellowish 

concentration area Si 

crystallizes first from 

the melt.

In the  green 

area Al 

crystallizes 

first from the 

melt.
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What information can one get from a phase diagram?

Phase diagrams are usually representations of a system A–B(– C…) which show the 
equilibrium phases and the phase equilibria among them in dependence of the two state 
variables T and xB at p = 1 bar.

A phase diagram shows:

• Which phases exist

• Homogeneity ranges of the phases

• Phase equilibria at given T or xB

• Melting (solidus) temperature at xB

• Melting behaviour of phases

• Compositions of coexisting phases

• Phase fractions (volume fractions)

• Type and T of invariant reactions

• Cooling/Heating path

More information from phase diagrams:

• Many properties scale with the melting 
temperature Tm

• Hints for the synthesis of specific phases 
or alloys

• Alloy development strategies 
(compositions, cooling rates, 
microstructures)

• Processing of the alloys 
(thermomechanical, heat treatment)

Source: MSIT Winter School, Dr. Martin Palm



Thank you for your attention
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