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ABSIB.ACT

The vek described in thls ttpsis represents t*re results of

an investigatlon urdertaken rith tlre dual intention of

(a) establishing t*re q>parabrs and teclniques neeessarlr for carrying

ort investigations into the rork-handening beheviour of rctals under*

going plastic defornation, ard,

(U) exanining th vork-hardering behaviour of po\ycrystail-ins @pp€r

during interrrrpted tensile testinS.

The first part of ttre irrvestigation r.equired ttre developent of

the basic apparatrrs for i.rnestlgations of the ffpe eurisaged. I'bis atr>

paratrs irrcluded a tensile testing.aach:ire, apparahrs fcor the prnduction

of reta1 single crSrstals, apparabrs for the detelmination of tb orienta-

tion of netsl singl€ crysta,l-s and apparatre for ttre strain-fbee nactrining

of reta,1 singLe crystals. Details of the design and constrrrction of

tJris apperahrs are presented,

The secord part of the jrrvestigation required the assessing of

ttre exleting lcrovledge of rork-tsrdening ad the estabiLishent of a pno-

grarme ajmed at contribrrting f\rther to this krowledge.

A reviev is pesented of jnfenation vhi.ch pertains to the re-

srllts of 5-atcrnrpted tenslle tests such as those vhere the tenperattfe

deperrlence of ttp flor stress is exuined, on the yield phenmenon pro-

duced W unloading ls exanined.

Sone misslons ard ancmalies in thi.s inforoatior are noted arrd
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a progr?'rrrne of 5nternrptcd tests of ttre types described in the reviev

is outlined fe po\ycrystal-lirp copper.

As a reslrJ.t of this Frogra@er the folJowi.ng conclusisls are nade.

concerrring the rcnk-hadening behaqlour of po\yc4rstaUins copper during

internrptad tensile testing :

(a) po\ycrystalline copper obeys ttre Cottrell-Stokes lar irespective

of the grein size or trrriQr.

(U) copper single crystals of poJyslip orientations obey ttre Cottrell-

Stokes l-er.

(c) poJycrystalline coplrr exfuibits a yield phenorenon produced by I

unloading at all taperatures ard strains. Ttre regnitrde of the ctrange I

in flcry str.'ess agsociat€d rith the yield phenoenon increaseg dte d6- l

creasing teryerabre ard is not significantJy deperdent on gfain-size

or prrrit4yT. The nagnitrde of the change in flcn stress increas€s rith

increasing strain arl passes ttrough a Mxj-nln.

(O) ttp nagnltude of tbe ctrange in flon stness associat€d rith ttp

yield phencmenon produced by gnloading in polycrlystall|ne coplnr

increases as ttre anor:nt of unloading incr88€3r
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