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Abstract; Mechanical properties and deformation behavior of Fe-11Mn-2Al-0. 2C medium-Mn
steel tensioned at different strain rates(2 x 10 ™ ~200 s~') were studied. The results show that
tensile strength decreases monotonically from 1 456 MPa to 1 086 MPa with the increase of strain
rate. The total elongation decreases from 48.2% to 38.2% during the strain rate ranging from
2x107* s t020s™", followed by an increase to 44% when the strain rate reaches 2 x 10 s ™",
According to the fractography, it is found that with the increase of strain rate, the microstructure
of the tested samples are elongated, twisted and cut. The morphology of dimples are transformed
from deep-equiaxed shape to shallow oval one, which indicates that the stress state of the
tensioned samples is shifted from normal stress to shear stress. Furthermore, deformation
mechanism is also greatly affected by the strain rate. Transformation-induced plasticity ( TRIP)
effect is dominant at low strain rates(2 x 10 ™* ~2 x 10 s~'), while it is suppressed at medium
strain rates(2 x 10 > ~2 s™') and twining-induced plasticity( TWIP) effect occurs. At high strain
rates(2 ~200 s '), both TRIP and TWIP effect are promoted.
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Fig. 1 Sample dimensions in tensile test
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Fig. 2 Engineering stress-strain curves at different
strain rates

(a)—2x107*~2x107%s™"; (b)—2~200s"".

2 1 RIS AR [ AR T 1) S IR
PURoE S K R Z AR, & 1l
Wi 7 45 3 11 348 o, Jee R 5 B 7E 950 ~ 1 050 MPa
Z I g, A AN B 5 BUhr o B 1 456 MPa
R3] 1 086 MPa. 43 H tA hy #4 BLRI 7™ A= J il B+
AR B /0N, 4 BT T TRIP 2508 AN B &



%7 8

RENME, BEiER Fe—-11Mn-2A1-0.2C P44 E K47 H 6950

1043

R AR AR AN AR AE 38. 2% ~48.2% Z
[BIASAE FERAS AR 2 x 107 ~20 s ™' I, AR

BRI N 48. 2% BEAKH] 38. 2% , 76 1 A% i 3
20 ~200 s A, 1 38.2% ETFE 44% .

F1 ARMEERRTHNFMERE

Table 1 Mechanical properties at different strain rates
R AR R /5! 0. 0002 0.002 0.02 2 20 200
Ji AR 3% B/ MPa 1035 1000 994 1018 975 972
Brhig E/ MPa 1456 1250 1200 1195 1136 1086
SRR/ % 48.2 43.1 42.9 40.5 38.2 44.0

2.2 EMARSH

P 3 s 4 7 B AT 9 41 8, F2 2 LI

PACHE PRI ER 3R 1A, B EG PR B 3 AR 1 T 1R A

ARFNAERIIR. K 4 X8 Y XRD 35 5. 8 id =X

(1) T3S A i R A ) 1oz 2 T 4 a6 9 )

FAMARBUN Y LRI 2,
1.41,

A AT (D

BRI

3 IR RRTH B RIA R
Fig. 3 Microstructure of the samples before tensile test
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Fig. 4 XRD pattern of tested steel
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Table 2 Volume fraction of austenite before tensioning and at different strain rates
R AR TR /s 0 0.0002 0.002 0.02 2 20 200
BRI TR 73 8 % 72.2 22.3 26.8 57.2 62.6 50.6 53.9
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Fig. 5 TEM micrographs of the fractured samples at different strain rates
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Fig. 6 TEM micrographs of twins in the fractured samples at different strain rates
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Fig. 7 Fracture morphologies of the samples deformed at different strain rates
(a)—2x107*s™"; (b)—2x107°s7".
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Fig. 8 Fracture surfaces of the samples deformed at different strain rates
(a)—2x1077 s7"; (b)—&l 8a JFHEALKIET; (¢)—20s7"; (d)—200s".
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Fig. 9 Dimple morphologies in the fractured samples at different strain rates
(a)—2x10"*s™'; (b)—2x1072s™"; (¢)—20s~"; (d)—200s7".
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