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Abstract

The mechanical properties of Ferrite-Martensite dual phase steels are affected by the micros-
tructural factors, such as, martensite volume fractions, grain size of ferrite, hardness ratio of
Ferrite-Martensite, connectivity and chemical components etc. Therefore, this study has been
made on the influence of Impact fracture behavior which changes the hardness ratio of Ferrite-
Martensite by mean of heat treatment of low carbon Mn-Steels. In order to analyze and examine
the effect of fracture behavior under impact load, this study investigated the impact strength,
the impact loading time, the absorbed energy on the fracture ductility of Ferrite-Martensite dual
phase steels, the formation of micro crack and slip, and plastic restraint of martensite on the
plastic deformation.
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Table 1 Chemical composition of specimen(Wt)

Material ‘C l Sianl Pl S lCr\NilMo Cu

Composi- g, 20\0. 24\2. 50]0. 01‘0. 01710. 01‘0. 03\0. 01/0. 01
240.14
sl
1 \E
;;' il
040! 27.5+0.4 27.5+0.4
551+ 0.6

Charpy impact test specimen

Fig. 1 Geometries of specimen(mm)

Ferrite +-Austenite

Ferrite+Pearlite

Ferrite +Pearlite

Temperature( C)

M  Series

Fig. 3 Illustration of micro structure obtained by
etching
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Table 2 Microstructural characteristics

Volume fraction| Grain size of | Micro-Vickers hardness(Hv) Connectivity | Hardnessratio
of martensite - - (R _ Hva )
(%) ferrite(um) |Martensite(Hva) |  ferrite(Hvy) (%) Hv,
M 49 29.3 660 200 90 3.33
S1 43 33.4 580 187 89 3.1
s2 50 32 455 206 90 2.2
S3 53 30.2 386 228 91 1.7
sS4 49 29 293 209 86 1.4

) V=1.4 m/s {f) V=3.49m/s

(¢l V=185m/s

1ms

(g} V=4.48m/s

@ V=2.20m/s (h) V=5.13m/s

Fig. 4 Impact load-time curve of S1 series
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Fig. 6 Relation between hardness ratio and yield
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Fig. 9 Example of micro-slip and crack
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(a) Optical photograph
(b) ~(e) Scanning electron micrograph
Fig. 12 Example of fracture surface of Sl series
(Impact velocity=>5. 13 m/s)

(a) Optical photograph
(b) ~(e) Scanning electron micrograph

Fig. 13 Example of fracture surface of S4 series
(Impact velocity=5. 13 m/s)
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