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Effects of the Processing Temperature and the Number of Passes
of Equal Channel Angular Pressing on the Microstructure and
Hardness of IF Steel
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Abstract
The microstructure and the hardness of interstitial free steel processed by equal channel angular pressing (ECAP) was
investigated experimentally. ECAP processing of route A and route C was compared with regard to grain refinement by
transmission electron micrographs. Micro hardness evolution was correlated with the grain structure produced by ECAP.
Especially, the effects of the ECAP processing temperature and the number of processing passes were discussed in terms

of grain refinement.
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Fig. 1 Schematic plot of ECAP
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(b) 1pass

Fig. 2 TEM images of IF steel, (a) initial annealed
(scale is 1pm), and (b) lpass ECAP processed
specimens at room temperature (scale is 500nm)
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(a) 2passes

(b) 8passes

Fig. 3 TEM images of (a) 2 and (b) 8passes ECAP
processed IF steel via route A at room
temperature (scale is 500nm)
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(a) 2passes

(b) 8passes
Fig. 4 TEM images of ECAP processed IF steel via
route C at each passes in the room temperature

(a) 2passes, (b) 8passes (scale is 500nm)
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Fig. 5 TEM images of ECAP processed IF steel via
route C at 100T (a) 2passes and (b) 8passes
(scale is 500nm)
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(b) 8passes

Fig. 6 TEM images of ECAP processed IF steel via
route C at 200 (a) 2passes and (b) 8passes
(scale is S00nm)

!
{500 %
! 1
' 400 - 2
{300 B 1Pass |
1 @ \
| 200 | ZPass‘
| & 8Pass |

© 100

RT Route & Bowte O 100°C 2087C g

. 7 The average of grain size due to ECAP,
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Fig. 8 Micro-hardness evolutions during ECAP via
route C at various temperatures
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