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A IISTHAC'T 

H ,Y t·,tdl-piltillg ~IlCI I'OI,\"I'I'yr:l.ill4 whil'h had bl'l ' lI ,.; tll.jl 'I,,,,d til Il h~dro. 

:;tulic J )I '('~,";III 'I' of X III' 10 khar it \\I\S ,':-: IIIJ.li ;ool lll'd ll1ut cli .. lul'UlIHII" III'! ' 
gl'IH'I';ltoci ,tmillff Ilw 1'1l· ........ U'·iil'lIliuli 11'1 '1111111'/11 , Till ' (,n~'(' 1 I,f 11 ... :-1' fl ,, ' .. I1I ,\' 
1Il1cll'otl'd di ~ " ... n t ioll ~ IJII Iht' r-:11'I 'SIoo ..- tmill 1'"IIIIIUII..;lli" III IIlrnut(l'lwl' ic 
1II,.'r::-iu,·n il'l <'::otln.bl, .. lwd HIIII tl,n I'(' II'\'UII('II Ilf 111. ,1'1,' 1,1,:--f'/ ' \'/tII"/looC I" Ihr
intI'I')JI'f'tn.tiofl"; uf {'XI " ,rilll(:nl 1'1 CClI'I 'i,'d oul 111111.·/, 1'1'1 ' .... 111'1' i~ d,,,,,'u l'i,,.,d. 

Ah.llag, Davis allel COl'don (I !)70) 1,,1 \'" 1'('('('111 I," I'('l'o rj,'c! I ha l, I I ... ."ipici 
st I'C~S of P()J."('l',\'~tallilH' ~odillll1 ('hlol'iel(, is I'Pcl1J('c'el iI,\' :I bOllt :!iI"" ir I he 
SI)('('illlcn i~ tl' sl('cl IIl1elC'I' a hyelrosl;t1ic' PI'('S,III'(' of' III kll:"', Th('il' 
lnnterial was' seHsoned';\1 10 khal' HllcltlH'1I :-;0111<' H II('('illl('ll~ \\t-J'(' {'Olll

pn'ssc'el aL atnlo'I'IlC'l'i(' 1'I'{'''" I'(' \\'hil,1 ollU'l's \\('1'(' I"slt'el IIlIch'r I'I'('SHIII'{': 
I'('SlIitS ()II II l1pn'''"I'iz('ellllal('l'ial \\('1'(' lIul J'('l'ol'lc'el , Alael,,;! ,/ III , "ttl'i · 
1>111('(1 lhe eli If('I'{'II('(' ill l)('I""' ic)l11' to ill('I'\,,,S(,el ('"S(' or "ross-slip III high 
III'('SSIII'(' and did not consicl,,1' th(, I",ssillilil." of irJ'(',','r,ihl .. (,II'",'ls "r Ihc' 
[lJ'(',slIrizal ion oil I he nlC'(,haII i,'a I Pr<lI"' J'1 iI's .. I' s"dillnl ddorid,', A~ 
F)ol ids with t. h(~ (: ll iJi(' x11'1H'tlll't ' Ila\'(' i"·alll'opie· lilll'ill' ('(HtlllI'(·;-.:-:illilitit,~, 

IOl'al sll(.'itl' xtl'f'~~H'S :-:hollid lJol })(' ( ,1'/ 1' 1'1 , 11 ill till' 1"'('!"'('I1('(' of ~I'aill 

IJolJnclnri"H 011 til<' nl'l'li,';)li'"1 "I' hyclro,lali, ' 1" '",'1"'", II In,", 11"\\ c' ,', ' I' , 
been delllOlIslr"",d (1':";11", 1!(',lii,1'Cl ;111<1 \\'J't lll,};i IHiO) Ihal di~I,,..atio,,' 
!II''' gc'II(,J'at(,c1 ill I I,.. rq!iclIl or a I ill hOlllldar." ill a hic 'rysl al or ;\;)('1 

snbjc(,tt-cl to a h,I'Clr",lali,' 1'1'('''")'( ' of' 10 };I)ar, II \las H("'orclill~l." 

dC('idcd to extf'l"l Ihis ill\'c'sligalioll 10 :\a(,1 1"II,"''I'.'',lal", 
Thp SP(·('iIlH·IlX. of a Pl'l'oxililatt'I," squ;1t'(' ('I'O!-=S ~('('{inll - III flllli hi:,!11. 

\\'PI'(' ,('c,tion('d rrulIl I'OI,,'c'l'yslallill" ,\ lInlal! graci" :\a('1. lll'taiis or tll(, 
l'xpC 'rillll'lIlal Ic,,'hniqllc's ha\'(' hl'ell I'rl" ' ioll:<I," )'('porll'd (I':\'all:< rI ,d, I !I,ll), 
The tolal ('alioll "lid allion inlp"rit,\' C'()JH'C'lIll'atioll \\as UClp,P,lIl. , ",hieh 
PI'('cilldl'H thl' }lI'('Sl'lIt'e or pl'("'ipilalt-s allcl PI'I' - I'I'("'ipilatc'" 'I'll<' grain 
size " WCl'e lIot unifo1'lll. the- aV('rH!!l' ~I'aill diall1<'t( ' I'S b(·jllg ...... I /llnl. 

Pl'ossl1rization~ \I'el'p ('al'J'ipd out at Hand 10 khnl' alld ('OIIlPI'('s;:ion t('sting 
on 11 mollified I LOlllIsfirld lcnsoll1l'tcl at st l'Ilin rat"s "I' -:.! x I () - ~ Sl,,,- 1 
at atmospheric t!'J1ljlcl'atllJ'c and pl'esslJl'e, Etch-pitting ('Xpl'l'inlellts 

t No\\' wiLh the Hail\l'ay Technical Cr.'ntl'l', D('l'h,\', Englallc!' 
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l'evell l('d tha t dis loea t iOI1 ~ " < I 10) ,. , ' \I (' I (' O"PI1eI"lte ! ' 
I' ~ Ip hil l1ds, lIt'a l' hi"h 1l11"'e °l ' ! c.' NOllletllll ('S in w(,/J-cldined 

~i~;)~~c~'tCd to tIl(> hig h hych'ostn;;c P:'~~~ ~I~~I'le~ ,~"hilst t,he spl'ci ll1 c lJ.~ wcre 
1,1, POl,l'C'l'ystalJill ll sa lll/ lle ",I " , l' lg llre I il/lIs t.mtea It det 'll'! 

and '1ft", ' 1('I'{' a {IOO ) f ' , I '" 
, C1 /lICSSlll'lZatioll at 8(-1" 1'1 J ,HC JaB heCll etchC'd beli ' 

~~B , should be noted in pal't,i;~t111:' tl ,le cd~e dis location e tch-pit tl'a~~e 
81CIII' stl'csses developed from tl' , ~IS IIlOt,lOI1 arises, we SUf'''est f' ' 

Ie gram boundury, Xy, 00, 10m 
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Correspondenc.e 

'Reasoning' treatll1C'nt. at 10 kha r, g il'(' l1 10 all 1'0 l,I', 'r,I 'slallillc s.llllpl(·s , 
may luwe illtJ'Odllccd IIlld adivat('d cii sl(watioll SO lln'('S, 011 th" (,I'icl"n<'c 
from OUI' I'l'es('nt work, Su ch a eli slo('alioll a<'lil'it,l' lI'ill hal'e an illfiu('I1"C' 
on a ll)' suhscqucnt, de format iOIl whi(,h 1111' ,' r."Hlal is J'(''1"in'c1 to 1l1""'rJ!O, in 
particulal'iffree dislocations:tre Pl't'st'nt in all gnt ill s, It is to I", "XI'I,,'\('d 
that the flo\\' stre~s of a ll lInpn'ss lIrizecl pol,I'c'I',I'stallilJ( ' sa III 1'1(' \\'oliid 
be hi"he[' than of samples tested c'ilh,'r suhs('c pJ{'nt to pl'(,~sllrization 

or at pre, SlIre, beca llsc of tIl(' UhSClll'(, of a('\i ,'atC'd dis loca tion RO llr('('s, 
Differen('c in Iw hal'ioul' in t.ll<' last tll'O conditioll s (rt'port"d 1.,1' Aladag 
e/ al.) call he ac('olllltcd for hy ('onsid('ring that ,.Ia stit, floll' in SarJIpl(,R 
tested '1t 10 khar is s upport ed lIot ollly h,l' thl' nppli C'd Htr('ss hut al "o \he 
inhe rent shear st.n 'ssrs dll(, lo tI,l' I'ydl'oslu ti c' PI'C'SSIIJ'(' IH'ar t h(' gra in 
bound ary dislor.ation sources, Although tIl<' ~'lllll'l t's t t's t t'd at atntos
pheric prC'ss llrc contain mobile dislo('at iOll s ililroc/lu ,t'd during ' H('ason illg " 
the plastic flo\\' is iu this "as(' s Ul'pol't('d wlt>I,\' hy t hc' appli C'd s hC'a r 
stress r eso lved onlo thc ad iI'(' s lip plan('s, The ~o'y' , 1'('c!lIct ion in yie lJ 
stress, a" , obserl'cd uy these a lit hoI'S , may l'c'pn'sent the c'ont riiJut ion 
from the add it,i()!", 1 pressllri7.ation sh('ar str('ss('s, 

In Otll' mechanic'al prop('rt.i('s in l'('st i;ral ions the yi ('ld xt r('ss in 11I"" (' il'i 
talc-fl'ce s ing le ('r,Yst:t\s WUR foulld 10 ho il\. 'I' llHitil'(' to 1'J'('s" lIl'i zation, 
whi ch is in line with the lac'" of di slrH'a ti o li g(' II (' ra l ion ill singl(' ,'ryslals 
suujected to hyd rostatic pl'cssurc (El'nll s 1'1 ClI, I !lill), Y ield Ht J'(" RC'S of 
unprc,'sllri7.cd anti prcssurized pol,l' c' rysta ls \\( 'I'C' nlso ,"'terlllill"d, bllt 11)(' 

s('aU(,I' in th(' vulu('s of th(' yi C' ld ~trc" of Ulll'J'('ss llri,,('d ~allll'l,'" (II I (j 
ba r) PI'('clll'\coS for the t,illl(' bcillg a 'I 1111 Il I ital il'(' "" " Ill af i(lll (If tIl(' ('m'('\' 

of pl'es~urizatioll on as,anlwal",l spe" illll'IIS, Tile ('Ilnfining I'rc'''lll'l' , 
hOll'el'el' , waH J'('poI,t(,d b,l' Aladag ( / ,,/. (I!Iill) to illlllJ('I"'t' thl' (' lit ire 
stress ,' traill l'ein t ioll sl Jip of a " " I,\'C' I',l sta l: \I I' s ll::r;:!,'sl, i,II'r ((/i" , through 
tho f!cII('J'at ioll or d is III, 'a lion", A qllantilati,'" t",,1 of this II."JlOllH'Hi", 
tlwl'(' fol'(" is the I'rt'sslll'izat ion alld ('(Jill 1II'I'", iol I oj' I'rp-('nnlJlI"'sSl'" I ~,I,\" 

crysta ls, 1f fn'sh dislo('ations al'C 1-;('I H'ml t't1 b,l' til(' hig h jll'l'ssurc 11'('<1t· 
Jl)t'nt , th e slrcs~ to n'- initiatc IIla('ros('o pi(' plastic fioll' shou ld be HlIlall('r 
than the stl'C~S I'c<1,'h(',1 in thc' tCRt on an IIIlPl'l'sRUl'izt'(\ ~aIllJlI (', 

These expcrimenls WNC ca rriec] Ollt and, fell' II! khar pr(,Hs urizaliolls, 
l'('d uctioll s in tho f1011' st r('ss of ~ 4 hal' (:?O -~O ';;, a ,,) \I'I' rt' ohst'rl"('d 
(e,g , fi g, 2) , By ('al'l',l'iug out unload r(' load ('xpC'l'inl<'nts it was 
esta blished th at " r('a l effect of PI'('ss1.Irizati()1I lI'a s b('illf! st uclit,d, 
Pl'cRslll'i7.aLioll of st railled PUI'(, lllollor rysta llinc sp('('im C' lls did not I'('su lt 
in a discernible clf,'ct Oil lhe fl ow stn'ss, 

An estimate of the numbcr of nell' di sloca tions c·ontrihutinf.; t,o pla,_tie 
How in a pressurizcd ]>olyc l'}'stal ('an be maur ll s ing a ll1odifir'ation of the 
model JOhllst.on a nd Gilmnn (I !)59) proposed for the c]('forll1ation of LiF 
monoerystals , H ahn (l9G~) and Cottrcll (1!!li3) cx t('nded 1/1(' th rol',Y to 
the deformation of poly crystals of body-cen tred cubic transition met<1ls 
and Mellor and Wronski (1970 a) recently used the same semiquantitative 
approaeh to interpret pressurization effects in polyerystalline chromium, 
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NOM INAL COMPRESSION IN .,. 

The initial pMt (OA B) of tho nominal sl res:;-compression eUI'vo of a NaCI 
polycrystal tc,ted at room Icmperature at a ratc of - )·8 x 10- · sec- '. 
Tiro specimen was I hen unloaded (BC), rclon.ded (CD E), unloaded (1':1'), 
pl'cssunzed at 10 kbar, reloaded (FGH), u,uoadcd (H[), rcprcs",lrizcd 
at 10 kbal' and reioad,-r1 (UK). All the compressions wcre carri",l out 
at atmospheric pressure. 

All these workpt'sincorporatc the empirical formula for the mean 
dislocation velocity, 

_(a)" u- -
ao 

(1 ) 

into the f(·lntion for plastic sb'u in rutc, 

i=(I)IIP\,vy='I)bp,(~)" , (2) 

where a is the tcnsile "tress, (I) an orientation factor (0'5), b the Burgers 
vector, ao und n con~tanls and PI" v, and ay tho values of, respectively, 
the mean dislocation density, p, v and a when macroscopic plastic flow 
commences, For the conditions: b~4x10-8em, ay~)abar (a(A) of 
fig. 2), i,," 1,8 X 10-4 see- 1 and (Gutmanas, Nadgornyi and Stepanov 
1%3) ao~20 bar, n~8, py and Uy evaluate to -3x 105 em-2 and 
- 3 x 10-2 cm sec-l, respective ly, 

n.; 

li s lIlat:rosl'ol'ic 1I"0r\; harch ' IIin/! ta\;I'S I'la(",' al al'l'roxi,"atel.,· """,,Ia"l· 
strain rate (1(,lIll'erlLturc and pn·ss II ... '). I I", I'rod, ... 1 01" I I,, · ,""I,il,· <ii ,lm'a
tion (knsiLy and LI"'ir Illean v .. locit.,· IIlllS( r(,lIlain ("onslall(, (.)()irllston 
and Cilnliln I!l li tl , ~i<-Ilor Illl<i \\'l"OlIs\;i 1!17oh) . II ira , I)("<'n obs('I"\'('<1 I,.,· 
Johnston an<l Gilman (1!lIill) in \\"(lrk ha ... I'·IIl"<I !.i1·-,·r.,·,lal, Ilral (1rl"<.'~lm 
str(,SR he}'olHI ay is just sullil"i(,IIt (0 II iii int ain 11r .. sa In" eli,I()"a I io n \"(·I,wit.,· 
as in the IIns (milH'tI nw(·rial. Tiris h"hll"io ur has I)('('n a s""I1,·d 10 1)0 
gencml (ilahn I !lIi:!, Coli rl'il I !l1i:1) and it f()lImr" I 1,,·I"I·fo ... · I hal. dllrin ::; 
\\'or\; hardening I h(' lIto!)il" di,lo .... 1 iOIl <I,·nsi (.,· and 11"',," n'l<wily 
rc,nain approxilltately (·onstant. anti (''1nal to py "lid r y . 1"(-'I'",·li\"(·I.,' . 
Th e (·~tinH\('d vailic of p a( I'; (as ilL II or II) of lig. :! is II)('n ·f"rc 
:1 x lOs um - 2 ('llIl('h 1011"<.'1' thall II", lot'll Inohil,· and illlinobill'
disloeat iOIl dens it.,,). 

I f I"resh ,lislounLiolls are w·n,·,·ah·<I dllrillg tht' 1""'sslIrizati(J1I trl'IlIIlU'nt 
Lhl'." III a.,' influ(,llI'O flirt hoI' rkformation 1"'Ol'<'s, hoth 1)." IllOrillg 10 ('allse 
phls t in flow and h.Y ;I,·ting as ohstad," 10 glidill.!! disl' :"al i()I1 '. ~I')"I "f 
t·ho d islot'a tiollS ]lrcsl'nl "011 I rihlll (' I () I Ill' la I t"I' I ,,"lI'l''', I ,III. ina \I (Jr\;
hardt'n"d (:r,v,lal , only a, r<,llIli\'(·I.,· small I"radion (II,,· I"n'e) lak,' pari in 
the fo I'll 1 ('I'. It. is Illl'l'crol'l' slIf!g .. s ll'd 11,n.1 ill a 1'"1.,·(·".,,talli,1(' ,;1'111'1 ... 
wi 1(.' )'(' til<' grain l)ollIHlal'il'~ ;l('t ilY-i ~''1)('('ili,' ol.sI;H'll'~ 10 ~Iil' pl'npa:,!:dinll. 
rn'sltl\' I1I1l'kal<'" <Iisl(H'III iOIl ,'. ill I It ,· \'i"illil ie,; "I' II ... s(' )'UIII,<I" .. i,·s, 
w(llIl(i ('ollll'ihll(.(o p .. illl·il'all.l' 10 II,,· li'"I1''''' 1'1'I1(" 's' i.,'. ,"akillg s lip 
f'",i"... I t. \I ill b .. a"llIlI('d I hat I h .. \I·o rk -h" .. d' ·I1, ·<1 '11'111"111 ... • Oll l" "illg 
till' 1l10\'('IlWllt of l"n't· di~lc)(';dilJlI ~ is 1I11:lllt '('(t·d . F"lIn\\ illg I,n ·:":--tll'· 

izatioll the !-'tl'(,~S to f'( 'illiliatC' 1,liI ~ tif' 111)\\ (C: (If' li~ . :.!) \\:\ 1..; !'f'dll<'(·d hy 
Lla:::: -I Ir" .. : "\' - ..la was t 11('1'1 '1'" ... · "r1 0,;1 il ,Ii ,.<.1 Ii ,r '" illio 1·(·lal illl' (:!) "lid 
til(' Ill'\\' 111111,il(' di :·:lIIC';l1iUIi dt'lI ... ity (,\':1111:11"" a:-; - ,-, ;.::: III" "Ill :!, 

This I'('"dt ill'l'li(" Il,al 1"·,, I,ald." > III' "11' "di"I""ali(lIl< ,,,.,. I' r"dll'''''' 
hy pr('ss u .. izillg 1'(,I.",·,·.,·slal , (II" :\a( '1 al 1III,lrar (,",1 all ,,,.,. "xl"'''''''' I .. 
be ll10iJilc wlt" 11 U ,,111'1'1,· is I''''"a d' 'd ), a li~III'I' all .... d,· .. "I" ,"a ;!" il lid,· 
"u'ge l' t "all our ,·xl)(' .. ill1<'lIls \I il I, l,i, · ... ',lal< ( 1';,,"1' II ,,/. I !I,II) <11~;!'·'t. 
llC'Hl'illg in mind t II(' ~('J"i-'1"all l it;1I i \"I' 11 ;1 1111'1' III' 1 Iii ... alln I.\ · :--j~ (II a Ii 11 I !tl i:!, 

ColI"l'lI IOli:! .. \l el l" .. ;lll t! \\·I'<l'l'I.i 1!I,o a) and Ilral tl,,· di "lo(';dioll 
vclodly pal 'i1I1 H.'t(· r~ . tlo ;uul 11. for t"t·~t · 11~lId t·!, or ~odillill ddlll·iel!· Il il \t.· 
not b(,(, 11 d(·t,·rll,iIH·d, 1\ (. ''';!;!' ', I I I,, · "gl'(·,·I\II ·,, 1 1 ... 11\""11 II", "x 1"'ri ll1"ll lal 
t'('RliItS aile] t III' nnalysi~ i:.; t ' llt·OIIl·;I;.! ill~ . Tilt' (·{(·II - p i t. dl'lI~it i t·~ 111 til .. , 
sl mim·d I'ol.",·,·." "t:ll" \\ '('1'(' too l;tr~(' fl)r '1",,"1 il,,1 iv( ' (1111 '1 "II,,;!,'" I'iti,') 
dcl('nnillalion of Ow IItlln1>1'1' of tlte I'I'f·s"l lI·izalion -illdll ,·(·d di,I",·al i,,"~ . 

Acr;;-;O\\,I.IWlnll·:XTS 

Tho \\'ork dCH(' rihcd forllls I'lIrt of l\ n's"srch progra III II 1<' stlpporll'd I,.,· 
tlte ~('il'nce Rcscareil COllncil. The ulllliors al'kn()wl"dg<' 111<' (' II"ollragl'-
1l1ent und provision of rCRcltrch facilities b.l· 1'I'Or .. KSot· D. l3ijl and on(' of 
us (R.A.E.) acknowledges the 11\\'111'<1 of ,1 Univl'rRity of 13l'<ldfClrtl Ht uch'nt
ship, 
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