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Properties of Ultra Low Carbon Steel Produced by Repetitive Shear Deformation of Side Extrusion

Akira AzusHIMA, Koshiro Aok and Takeshi INOUE

Synopsis : Ultrafine grained microstructure was produced by repetitive deformation using the side-extrusion method from ultra low carbon steel with an

initial grain size of about 150 um. The repetitive deformations were imposed at a low extrusion speed of 2 mm/min at room temperature. The

side-extrusions with lateral pressure were repeated up to 10 passes without rotation. The sample was uniformly deformed by the side-extru-

sion, and the equivalent strain was 1.15 after a single pass of the side-extrusion. The ultimate tensile strength increased from 200 MPa with

an increasing number of side extrusion passes. After 10 passes of side-extrusion, an ultrafine grained steel with a tensile strength of over

1000 MPa and a grain size of 0.5 umXx0.2 um was developed.
Key words: steel; side extrusion; ultrafine grain; shear deformation; ECAE.
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Table 1. Chemical composition of ultra low carbon steel.

C Si Mn P S Al Ti Fe

0.0015| 0.009 | 0.09 | 0.005 | 0.004 | 0.004 | 0.0027 | bal.
(wt%)

SERR 1343 A8 HRME FEL134F8 H 27 HREE (Received on Mar. 8, 2001; Accepted on Aug. 27, 2001)
*  BRE[E S K2 T2 %L (Faculty of Engineering, Yokohama National University, 79-5 Tokiwadai Hodogaya-ku Yokohama 240-8501)

%2 (k) =2 AHBEAERT (Ohi Plant, Nikon Co.)
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Fig. 1. Schematic representation of repetitive shear defor-
mation process.

Fig. 2. Schematic representation of tensile test specimen.
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Fig. 3. Nominal stress—strain curve of ultra low carbon
steel.
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Fig. 4. Relationship between ultimate tensile strength and
number of shear deformation.
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Fig. 5. Optical micrograph of ultra low carbon steel (a) as received, (b) 1 pass, (c) 3 pass, (d) 5 pass, (e) 10 pass shear deformed.
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Fig. 6. TEM micrograph and SAD pattern of ultra low car-
bon steel as (2) 1 pass, (b) 3 pass, (C) 5 pass, (d) 10
pass shear deformed.
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Fig. 8. Relationship between proof stress and grain size'?.
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(¢) 3pass deformed

(d) 5pass deformed

(e) 10pass deformed

Fig. 9. {110} pole figures of ultra low carbon steel as shear deformed.
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