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CHARACTERIZATION OF Fe-Al-Mn-C ALLOYS

e Introduction

Fe-Mn-Al-C — C content 0.2 — 0.4 wt%
Al content up to 15 wt%
Mn content varying from 0% up to 10 wt%

Aim — Improve the phase diagram
Understand phase transformations

Experimental work — Differential thermal analysis
Light Optical Microscopy
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e Material
Fe-Al-Mn-C
wt% (Fe balanced)
Alloy C Al Mn
B -LowMn 0.2 9.8 1.7
C — High Mn 0.2 11.0 10.0
D — High Al 0.2 17.6 10.0

E - High C 0.4 17.8 10.0
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e Phase diagrams
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« DTA cycles heating up to 1575 °C
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« DTA curves Alloy B — heating up to 1575 °C
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« DTA curves Alloy B — heating up to 1575 °C
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e Phase diagrams
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« DTA curves Alloy B — heating up to 1575 °C
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« DTA cycles 500°C - 1100 °C
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 DTA experiments

Alloy C — heating up to 1575°C
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 DTA experiments Alloy C — heating up to 1575 °C

700 800 900 1000 1100 1200 1300
20 \ \ \ \ \ \ \

1st cycle

2nd cycle 3 : : 3 3

-10 \ \ \ \ \
700 800 900 1000 1100 1200 1300

°C



CHARACTERIZATION OF Fe-Al-Mn-C ALLOYS

& S22
SO

e
7

Jg7al




CHARACTERIZATION OF Fe-Al-Mn-C ALLOYS

Wt .%% C

Wt.*%C

5 5 5r T < 5
M 1100°C L Wsd\ Mac N 1200% MC 1100°C
NI Y N , +
¥ Kk L)\ c N\ v/ \ 7 e
4 AP—Y + 4/ Y*E&_‘;’ /I t 4'_)! + N
+ \k \Y R &
M4C \ \ +
Y+K N M3C
3 3 N 3 7+ L ;\\ J y }\P 7 +k
- o +k / o
s & e A\ s \ [
a+k o +k /
Y y Y
1
/c(+y . a+y i Lhld Y 0\“(’—
; ) = N & I
7 a a
' * g o ) 4 ; 5 / a+ Y / a+Y
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15
Wt. % Al Wt-°h Al Wt Al Wt. % Al
5 5 5
Y 5 [ s 1000° i
Mye /\ 1000°C MiC \soo C M3C ooo'c MC ML
3 + o 3
K + &
4 7 Y \ 4 y ke 4 Y Y.
+ y y | + i\ N
+ d + \k + |\ g A"
M3C M4C My C
3 N~ 3 T+k ML C
3 T+ 173 I
+ o 3 T+k 3 — I |
& © O
2 / ; 2 A .: 2 N ..'. N
>( / N N : \
1 " / Atk 1 F a+k N [|a+k
o+ k7] !
a+y i Y / Y / y
a -
o+ o o« 4
) " 7/ ; o a+y I A‘“”A..
0 5 10 15 0 5 10 15 0 5 10 15 0 10 15
Wt. %% Al Wt.*h Al Wt.% Al Wt. % Al
| AlloyE
. @ AlloyD
Figure¢  Al-C-Fe-Mn Isothermal Sections at 20 Wt.% Mn * Alloy C Figure 7 Al-C-Fe-Mn Isothermal Sections at 30 Wt.% Mn



CHARACTERIZATION OF Fe-Al-Mn-C ALLOYS

 DTA experiments

Alloy C — heating up to 1575°C
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 DTA experiments Alloy C 4 cycles - heating
(Between 450 — 1100 °C)
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VATE IR,
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 DTA experiments Alloy D — heating up to 1575°C
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 DTA experiments Alloy D — heating up to 1575°C
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 DTA experiments Alloy E — heating up to 1575°C)
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 DTA experiments Alloy E — heating up to 1575°C)
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 DTA experiments Specimen E 4 cycles — heating
(between 450 — 1100°C)
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e Future work

Heat treatments — Identification of phases

Electron Probe Microanalysis — Identification of phases

Optical Microscopy — Different etchants (GB)

Transmission Electron Microscopy— Order-disorder

Differential Thermal Analysis — Different cooling rates



