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Abstract

Taylor orientation factors for strain hardening in textured and random polycrystals of

magnesium were derived from the ratio of the strain hardening rates of polycrystals to

that of single crystals deforming by equivalent polyslip. For polycrystals with textures

that inhibit basal and prismatic slip while favouring pyramidal polyslip, the Taylor factor

is estimated to be between 2.1 and 2.5, increasing to about 4.5 for randomly textured

polycrystals. The micromechanics of strain hardening in polycrystals are discussed.

Keywords:

magnesium dislocations forest hardening Taylor factor Hall–Petch law



 

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/physical-sciences
https://www.tandfonline.com/journals/tphm20
https://www.tandfonline.com/loi/tphm20
https://www.tandfonline.com/toc/tphm20/88/7
https://www.tandfonline.com/toc/tphm20/88/7
https://www.tandfonline.com/journals/tphm20
https://www.tandfonline.com/author/C%C3%A1ceres%2C+C+H
https://www.tandfonline.com/author/Luk%C3%A1%C4%8D%2C+P
https://doi.org/10.1080/14786430801968611
https://www.tandfonline.com/action/clickThrough?id=110819&url=%2Fr%2Fsubjectsample-physicalsciences&loc=%2Fdoi%2Fabs%2F10.1080%2F14786430801968611&pubId=44753869&placeholderId=1074&productId=1846
https://www.tandfonline.com/doi/full/10.1080/14786430801968611?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/14786430801968611?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/14786430801968611?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/14786430801968611?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/14786430801968611?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/14786430801968611?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/14786430801968611
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F14786430801968611&title=Strain%20hardening%20behaviour%20and%20the%20Taylor%20factor%20of%20pure%20magnesium%3A%20Philosophical%20Magazine%3A%20Vol%2088%2C%20No%207
https://www.tandfonline.com/keyword/magnesium
https://www.tandfonline.com/keyword/dislocations
https://www.tandfonline.com/keyword/forest+hardening
https://www.tandfonline.com/keyword/Taylor+factor
https://www.tandfonline.com/keyword/Hall%E2%80%93Petch+law
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1


Related Research Data

Acknowledgements

One of the authors (PL) would like to thank the Ministry of Education of the Czech

Republic for financial support under the research project MSM 1M2560471601. The

authors are indebted to Sean Agnew from the University of Virginia for encouragement

and critical comments on the manuscript. Useful criticism from the journal's reviewers

is gratefully acknowledged.

Notes

Notes

1. Kelley and Hosford 13 showed that the yield surface of textured polycrystals of pure

Mg is highly non-equiaxed due to the stress asymmetry of twinning; however, it takes a

nearly equiaxed shape after the first 6–8% strain, once twinning is over.

2. Preserving the yield surface's initial shape requires strain hardening proportional to

the current flow stress, an assumption which is not easy to justify by dislocation theory

3.

3. The scales in  through 4 are related by the Taylor factors M  = M  = 4.5. A

higher or lower M value, respectively, decreases or increases the relative slope of the

polycrystal curves.

4. It is noted that Graff et al.'s modelling 17 ignored possible contributions from

twinning modes other than . More complex modes of twinning are known to become

active at high stresses in Mg, and were indeed observed by Kelley and Hosford in their

experiments 13, so the picture presented by  is likely to be over-simplistic at

very large strains.

5. ⟨c + a⟩ slip is similar to an octahedral slip system, {111}⟨111⟩ in a cubic crystal 47,

and contains five independent slip systems.
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Effect of deformation temperature on Hall–Petch relationship registered for

polycrystalline magnesium

Source: Materials Letters

Pair interaction of pyramidal dislocations and its contribution to flow stresses in Mg

crystals during slip in system

Source: Materials Science and Engineering

Application of texture simulation to understanding mechanical behavior of Mg and

solid solution alloys containing Li or Y

Source: Acta Materialia

Microscopic observations of glide in non close-packed planes in aluminium, and

comparison with magnesium
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The Influence of Temperature and Strain Rate on the Flow Stress of Magnesium Single

Crystals
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