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A Study on the Impact Properties and Deformed
Microstructures of a Fe-9AI-30Mn-1C Alloy



e

S T AR IERE £ V7 AL AR VIR TEAS T
BRLE-9 4830 451 AL E 25T 2 650°C 7 I P R BF R Y 5
M RS R HEFETOET 62 FEAT S HF

RS TRLH F R 8

ETTS
/%’fx
N
NENN

-

M S H - 58T AR 0 156507 ~ 6 3 48 /) B ehpF R {4

Rl

(Fe,Mn);AIC 5% it 4= & W] fjt fra iAp e p 22 B R bdgs dir & & o
R B ERREE FR RIL et B BTG 5 G 5 S FpRR R o

w ke o B E L R 650 C AT AR T L B o PRI (S

3
A
=

=)
-

RS EFEEFREETE LR PR TR 4
o AR I-196CHFE RPN 0 FA AIL(S & & e B B R R

"L‘K%ﬁ:,

=

#

By

VAR B 7L E 4 > PR R Y -T0C
% -140°C ¥ » ¥ 9 255 )/em’ &% 3 136.2 Jom®» PErc iRz & &

2 B % e FUAPFEIE £ 650 24 | PE b pEIREIE

6 RFBFEREY BRIV ERL P L ﬂé«'!awj%‘»?ﬁﬁ
7 E BT 0.77wWt%eix B0 0 45 K AB4EARRE £ £ ¢ B IRIE o



Abstract

The purpose of this study is to examine the microstructure and its

influence on the impact property of the Fe-9Al-30Mn-1C alloy after

solution-heat-treated (SHT) and aged at 650°C for various times. The
impact tests were carried out at temperatures ranging from 25°C to

-196°C. Besides, the fracture behavior and the deformed microstructures

of the fractured specimens were also observed. The microstructures were
examined by using optical microscopy (OM), scanning -electron
microscopy (SEM) and transmission electron microscopy (TEM).

The microstructure of the Fe-9A1-30Mn-1C alloy after SHT was a
single austenite (y) phase. When the SHT alloy was aged at 650°C for 6 to

48 hours, the fine (Fe,Mn);AIC carbides grew within the austenite matrix
and coarse (Fe,Mn);AIC carbides occurred on the grain boundaries. After
the impact tests, the ductile dimple fracture surface was observed on the
SHT specimen, which had a higher impact value than those of the aged
specimens. The impact value of the aged specimens decreased gradually
with the increasing aging time and the amount of the precipitates

observed on the grain boundaries. When the impact tests were carried out
at temperatures ranging from 25°C to -196°C, the impact value of the

SHT specimens decreased with decreasing temperature. When the test
temperature fells from -70°C to -140°C, the impact energy was

dramatically reduced from 255 J/cm® to 136.2 J/cm®. The aged specimens

had a similar results. Moreover, after aged at 650°C for more than 24
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hours, deformation twinning occurred in the Fe-9Al-30Mn-1C alloy

during impact tests, which has never been found by other workers in the

austenitic FeAIMnC alloy with C content higher than 0.77wt% before.
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