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1. B-Ti Alloy
+ TRIP in Ti-10V-2Fe-3Al

2. Multi-Principal Element Alloy (MPEA)
* TRIP in Co-Cr-Ni
* New metastable phase
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1: TRIP In Ti-10V-2Fe-3Al
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XRD Pattern of Ti-1023
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Deformed Ti-1023

 1hr @ 850°C, small grain (~ 150 um)
* Tension
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Annealed Ti-1023 CANFSA
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o
* 4dhr @ 450°C

COMPO 20.0kV  X2,000 WD100mm  10um

* EDAX results show that a phase is lean in B-stabilizers (V and Fe) and richer in a-
stabilizer (Al) than B matrix.
* Elemental segregation leads to lattice parameter change in B phase (XRD).
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Work Hardening in Ti-1023
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a”’ in 0.5% Deformed Ti-1023
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Habit Plane of a”’ Martensites G,CAN FSA
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2.1: TRIP in Co-Cr-Ni MPEA
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Designing of Co;5Cr Ni;

1.00

2t

ANFSA

ENTER FOR ADVANCED
NON-FERROUS STRUCTURAL ALLOYS

(c)

TRIP
CrssCo4oNis
Alloy

0.75 -

0.50 -

0.25 -

0.00
1.00

Co

SEMI-ANNUAL MEETING — April 2019

@ -
HC FCC Liquid
LEETTTrryvvey Ll e do VWY “‘“"ﬁ!‘ %90 500 750 1000 1250 1500 1750 2000
- R Ol Temperature [°C]
I ° Cr
& ) 1.00 0.00
EEERRRERY EEEERE S ..: ............ : .-: ----------- . (a) ".' 300
. ".{:‘...........;. 250
TWIP 3 FCC phase % & 200
% 0754 boundary ¥- 150 [0.25
Q--.A-Ilooy-s ....... @ecscsessnsens at ] 2000C
X 0.50 - - 0.50
Besssansnsnns :.: ............ Nesbsssnsnnann Branan
..-- -... '-.- n... ...- 0‘25 7 B 0'75
' ' O
0.00 -1.00
1.00 0.75 0.50 0.25 0.00
Co Ni

Center Proprietary — Terms of CANFSA Membership Agreement Apply

Courtesy of F. Coury

12



In situ Observation of the TRIP CANFSA
Behavior during Tension QO s
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Post-Mortem Characterization
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Mechanical Properties CANFSA
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True Strain

The TRIP behavior could be related to the low stacking fault energy (SFE, y).
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Single FCC Co;;Cr Ni;
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Morphology of Stacking Faults /

e extrinsic SFs
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Calculating SFE CANFSA

@ADVANCED
NON-FERROUS STRUCTURAL ALLOYS
If sample is in equilibrium™:

_ [.leffbg 2 — Verr 1 2veff COS[ZIB]
Sm A 1-— Veff 2 — Veff

y: stacking fault energy

b,,: Burgers vector of partial dislocations

Wes: Shear modulus

V¢ Poisson’s ratio

A: actual separation distance between partials
B: total dislocation character angle

[*] D.T. Pierce et al. / Acta Materialia 68 (2014) 238-253
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Preliminary Estimation of SFE
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Caveats CAN FSA

Equilibrium: isolated, uniform spacing, long, straight partial dislocation pairs
Away from SFs

Image force
Uesr aNd Vs 1=89.75GPa, v=0.287

wide SFs inclined

3 0.16
3.5 0.2
4 0.25
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2.2: New metastable phase in
Co-Cr-Ni
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Can BCC Alloy TRIP?
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Furnaced Cooled Alloys CAN FSA

1200°C  (1473K)

FC1: FCC (Fm-3m) + o (P42/mnm)
FC2: FCC (Fm-3m) + o (P42/mnm)
: ) (P42/mnm)
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Microstructure of FC3 Alloy
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New Phase CAN FSA
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Non-Martensitic Nature
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OR Determination: [11-1]gcc
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Hexagonal Structure
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Habit Plane Determination 2

[— T p—————— 500 nm

(b) o (d) ()
[110] SP [;1;1] SP ] sp

W

v8 trace

habit plane trace

W%m —————————— habit plane normal 1 e
’ <110>,<111>,<112> e
SEMI-ANNUAL MEETING — April 2019 Center Proprietary — Terms of CANFSA Membership Agreement Apply

30



Crystal Shape CAN FSA
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