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Fig.1 XRD pattern (a) and FWHM (b) for the CP Al by rolling
driven ECA
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Fig.2 Integral breadth analysis for calculating the average

crystallite size and lattice strain from XRD data
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and grain size (d) of the CP Al after rolling
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Table 1 Average grain size, the percent of HAGBs and LAGBS, the average grain boundary of HAGBs and LAGBs calculated
from EBSD data

>15° >1° 1-15°

L /um fu NG L /um NG L /um fi NG
CPAI Rolled 7.9 01870  37.8529 1.4970 10.4 0.3879  0.8129  4.0961
CcP Al Rolled-ECAPed 9.1349 0.0665  28.8993 2.1793 5.02 15825 09334  3.3210

x2 NAERFSHMEL
Table 2 Strengthening contribution coming from the LAGBs

Oracs (T f L/um M aG[bpo +3b(1-1) OLAGB / L]ll2 /MPa

CP Al Rolled-ECAPed 3.3210 0.0665 2.1793 79.1967

x3 KAERFSHMEL
Table 3 Strengthening contribution coming from the HAGBs

f L/um (K2, F /L) MPa
CPAI Rolled-ECAPed 0.0665 2.1793 6.99

F4 ANT CPAIKBILEER
Table 4 Factors contributing to the strength of the large straining CP Al

op.n/MPa M aG[b2 po +3b (1-t)oLAGB / L]l/2 IMPa (K3/L)Y2/MPa o/MPa

CP Al Rolled-ECAPed 20 79.1967 6.99 106.1867
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Strengthening Mechanism of the Large Straining CP Al Processed by Rolling
Driven-ECA

Lu Yudong, Xu Xiaojing, Lu Wenjun, Jiang Ling, Ma Wenhai, Guo Yunfei, Wang Zilu
(Engineering Institute of Advanced Manufacturing and Modern Equipment Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: The strengthening mechanism of the large straining CP Al processed by rolling driven-ECA (Equal Channel Angular) was
investigated. A theoretical calculation based on XRD analysis and Taylor equation indicates that the dislocation density of the large
straining CP Al by rolling driven-ECA is very low. Low angle grain boundary and high angle grain boundary were measured by a crystal
micro area orientation analysis technique and the results demonstrate that the low angle grain boundary is much more. Strengthening
mechanisms of the large straining CP Al were quantitatively calculated based on the Hall-Petch relationships, and it is concluded that the
strengthening mainly comes from the low angle grain boundary.
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