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Report:

During cold work of ametal, a small fradion d the energy of deformationis gored in the aystal in the form
of the dadic energy assciated with the drain field of the generated dslocaions. Grains with dfferent
orientations experience during deformation dfferent amourts of pladic dip and consequently different
amourts of stored energy. Usually the final dislocaion structure of a @ld worked metal is heterogeneous and
the total stored energy can be goproximated by the sum of threeterms. 1) Ws the séf—energy of dislocations,
2) Whe the interadion energy as®ciated with the long-fange dressfields in cdlular dislocation structures
and 3 Wprea the dadic energy as®ciated with the mean stressesdue to the heterogeneity at the level of
individual grains. The am of the experiment dore @ BM16 wasto explore the dored energy corregpondng
to thesemean stressesThe invedigated material was a old—rolled utra high puity iron sample, which has
two typicd fibre-texture cmporents, the ft {001}<110> a-fibre and the hard {111}<211> y —fibre. The
ratio of the hardnessmeasired in the y and a grains is of abou 1.8 [1], which means that the ald—olled
sample is aproper system for the invedigation d the desred mean strains. The pasition d the Bragg—eeks
correpondng to the diff erent texture componrents were measired with high anguar reslution and compared
to the position d the @rrepondng peeks measired on an anneded powder sample. Four texture
comporents {(100<110>, (211)<110>, (11D<110> and (111)<211>} were invedigated using two




Ad/d

appropriate Bragg refledions. The relative dhange of the lattice aang asobtained from diff erent refledions
and dfferent texture comporentsis shown in Fig. 1as afunction d sample reduction. It can be obseved that
the a texture cmporents preseit very large negative mean strains, which are dmost independent of the
diredion d the diffradion vedor related to the sample mordinate s/stem. The y fibre preseaits means drains,
which are gnall in the rolling and transverse diredion (the y. —211 and y; —211 refledions), and are
comparable to thoseof the a fibre for other diredions. The picture of mean strains is incomplete. In order to
determine the mean strain tensor and the related stored energy, four more diredions for ead texture
comporent shoud be invedigated.

The Wy part of the gored energy as®ciated to the séf-energy of the dislocaions can be determined from
the form of the Bragg peaks[1]. Unfortunately working at 25 keV the high badkgroundmade not posgble to
apply the methodfor the UHP iron. Preliminary invedigations made on an aluminium aloy have shown (see
Fig. 2 that using a beam energy o 18 keV the badkgroundlevel of the pe&s recorded at ESRF is smilar to
that meagired in the lab with 6.9 leV. The pe&ks measired in transmisgon at ESRF contain much more
information abou the invedigated sample, and thisis visible on the different shape of the pegs. Evaluation
of the broader pea (broadening, which is obsevable just at intensitiesbelow 2 x 10%) gives ahigher value
of the dislocdion density parameter, which is gproximately 2 times the value obtained from the pe&k
measired in the lab. This difference between the pedks measired in transmisson and in badkrefledion
shoud be invedigated in the future, since getting the right values of the dislocation density and aher data
related to the dislocation structure ae indispenséable for the development of appropriate theories of pladic
deformation.

[1] A. Borbély, J. H. Driver and T. Ungér, Actamater. 48, (2000 2005 — 2016.

Average strain in O and Y texture components Al Mg aloy, Cu texture component
0.02 ] 10°F
0 01_' —=—a, (200) g=111 ' — Lab
T mm e g (310) [ e=08 o ESRF
0.00 15— o)) 5107
| —v—a (310) |
0.01- \ S oy 211) | = 4
. e =y, (200) 107
-0.021 Ll = oy, (211) i
1T a1y, (200) 3 eetiih L
O.IS O.I6 O.I7 018 O.I9 | | -0.15 -0.10 -005 000 0.05 010 0.15
Figure 1 Reduction AK [nm'l]

Figure 2



