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Melting　of　Metal－Crystals　・at　their　Boundaries，　and

　　　　　　　a　Theory　of　Recrysta｝lization　of　Metals

By

Usaburo　Yoshida　and　Kazuo　Koyanagi

〈lkeceivecl　’N’oveinber　i8，　ig3ti）

Abstract

　　　lt　is　i’ottnd　that　when　lhe　temperature　of　a　metal　is　ynised　to　a　valtie　jttst　1）elo“r

iLs　nie｝tinr，r，．　point，　the　inetal　］nelts　at　its　crystal－1）oundaries．　Next，　by　assinning．　that

the　n）etal　n）elt’s　at　jts　crystal－boundaries　jn　its　recryslallization－ten）pertttiire，　n　tl］eory

of　the　rctcvystallization　of　ineta］s　is　proposed．

Melting　of　Metal－Crystals　at　their　Boundaries

　　　　　N・V’hen　the　w－rlters　were　encleavourin．g　to　．oget　large　sing，le　crystal

plates　of　aluminitun　by　the　stress－ic　nnealing　method，　it　happened　rather

accidentall］sr　that　the　recrystallizi．ng’　ternperature　i．n　the　f“rnace　xvas　jvist

be／o“r　the　ine，ltinsr　point　oii　aluiiriini“iiti　（6s7eC）．　N・Vhen　the　aluniiniuin

plaees　were　takei．｝　out　f．t’om　the　furnace，　after　a　prolonged　expostn’e

to　such　temperic　ttire，　the　writers　noticed　that　the　stirfaces　of　the　plates

were　engraved　xvith　a　zi．o’zag“　networl〈　of　shallow　and　thin　grooves．　This

inclicates　that　tlie　aluminitun　x．v．as　melt’ed　at　tliese　grooves．　N’ext，　tl｝e

surfaces　of　the　plates　were　etchecl　by　some　rcagent，　and　it　was　con－

lirmed　ti’iat　tl］e　grooves　were　nothing　but　the　bounclaries　of　thc　si．ngle

crystals　of　alLuninium．　This　sh．oxvs　that　the　aluininiuin　crystals　ttre

easier　to　nielt　at　their　1’）oundaries．

　　　　The　ftu‘iiace　used　iii　the　piiesent　exp（’，riiiieiit　wTas　ci　resistttiice　type，

consisting　of　a　porcelaiB　tube　abo“t　one　nietre　in　ien．gth　and　five　cms．

in　d｛anieter　and　a　nichroine　xvire　xvoutid　unifonnly　around　the　£oriMe＝

The　furtiace　“ras　set　vertically，　ancl　son3e　long　test　pieces　of　nietal

plates　of　sui．table　size　xvere　hung’　in　the　iniddle　pcart　of　the　porcelain

tube　of　thc　fuynace．　Thoug’h　the　£euiperatuye　svould　be　nearly　uni－

form　in　the　middle　part　of　the　tube，　it　xvould　not　be　exactly　so．　Tlie
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te113peratul’e　ill　tlle　flll’nace　is　of　coul’se　stovel’11ecl　｝）y　tile　eiectric

current　passing’　throiTg，　h　the　nichrome　wire．　And　though　it　ls　very

ciiMcult　at　a　clefinite　point　in　the　furnit　ce　£o　keep　the　temperature　just

i，t　or　just　beloxv　the．　’nielting　point　o’f　the　inetal　by　the　reg’alation　b’f

tllc　ele6tric　current，　tliis　dif干iculty　is　not　met　with　at　the　place　ill　thc

furnace　occupied　by　the　specimens，　as　the　present　furnetce　has　some

non・一unlt’orm　temperature－clistribution．　．　f－Xssisted　by　such　circumstances

the　“rr1ters　coulcl　succeed　in　raising　the　temperature　of　the　specimens

just　beloxv　the　inelting　point　of　aluniiniuni　or　that　o’f　sonie　other　nietal，

at　least　at　some　parts　of　them．

　　　　Some　o£　the　photographs　of　the　surfaces　of　the　inetal　plates　ex一一

posecl　to　st｝ch　temperature　for　Et　long　time　are　reproducecl　in　Plate　1．

Ii｝　the　case　of　iFig，．’s．　i　a　and　i　b　in　Pl－c　te　1，　a　coininercial　altHninium

plate　having　the　size　3g　×　3　×　o．｛　cm：S　was　fit’st　annealed　at　the　temper．x－

ture　of　about　3　goOC　for　80　hours，　next　it　was　elongated　b｝r　i．2se／i　of

its　orig’inal　lens，th，　and　tken　it　xvas　subjected　to　the　teniperature　just

beloxv　the　melting’　point　of　a／timinium　for　about　70　hours．　fX　zig，zagr

networl〈　of　thin　and　sl）alloNv　grooves　engi）’raved　on　the　surface　of　the

plttte　in　this　case　will　be　seen　clearly　in　1；ig．　i，，　1？late　1．　The　xvidth

and　the　depth　of　the　grooves　are　estimateci　to　be　of　the　orcier　of　o．i－

o．3　nini．　in　this　case．　］・），i”ext　the　sanie　part　of　tlie　aluiiLi｛niuni　plate　is

etchecl　by　hydrochioric　acid，　ic　ncl　its　photograph　i．s　shown　in　Fig．　i　b．

By　comparlng　these　txvo　photographs　it　xvill　be　clear　nosv・　that　the　thin

ancl　shallo“r　Lgirooves　en．o．gravecl　on　the　＄url’ace　of　the　aluniiniuni　plate

are　nothing　but　the　boundaries　of　single　crystals　of　aluini．niuin．　This

point　xvas　confirinecl　to　be　so　“Tith　nearly　all　the　speciniens　prepared

siinilarly，　Nvhich　an30unted　to　niore　than　one　hunclred　in　all．　llllox・vev／er

it　occured　rarely　that　th6　crystal　boimdary　did　not　coincide・exactly

wlth　the　gyooxre．　This　seems，　ilt　ali　probability，　to　be　due　to　the

groNvth　ot’　．a　crystal　across　tl｝e　．（｝’roove　in　tl’ieza　cooling　state　after　tlie

formation　of　the　groove　at　the　crystal　boundary．

　　　　Thus　the　coarseness　of　the　networl〈　of　the　grooves　depends　g’en－

erally　upon　tl）．e　size　of　the　crysta／s．　As　is　well　1〈nowi｝，　the　metetl

crystals　procluced　by　recrystallization　in’　a　piece　of　a　metal　xvhich　has

Rttt　been　silbjected　to　any　slight’　preliminairy　elongati．on，　clo　not　groxv

mtich．　Conse．cluently　the　ne．txvor］〈　of　the　．g．’rooves　engraved　on　the

surface　of　such　nnetal　ought　to　l〕e　fine．　」へ．commel－c｛al三しluiiiiiiiuiii　plate，

’xvlt“hout　any　preliininary　anRealiRg　ancl　elongation，　x・vas　ditiectly　exposed

to　the　teniperature　just　beloNv　its　niel’ting　poi，nt　’fer　about　txvo　days．
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The　appearaBce　of　the　surface　of　the　plate　thiis　preparecl　is　sliown

by　Fig．　2，　Plate　1，　and　it　reveals　clearly　a　fine，　network　of　tlie　groov・e．　s

as　is　expected．

　　　　　The　fact　that　the　grooves　are　foirin（rd　at　the　crystal　bounclarie．　s

will　still　clearly　be　seen　in　Fi．cr．’s．　tt．　ancl　3b　in　Phc　te　1．，　Fig．　3a　shoxvs

the　etchecl　surfac，　e　of　a　si．n．crle　crystal　plate　of　aluminium　prepared　by

ordinary　stress一一atinealing　inethocl．　The　recrystall．ization　tein　perature　in

this　case　was　lower　by　about　fifty　deLogrees　than　the　meltlng　point　of

aluniinium，　an（1　any　trace　of　the　grooves　cc　ulcl　not　be　cletectecl　at　the

crystal　boundaries　by　the　nal〈ed　c　ye．　INext　the　saine　specinien　wras

subjectecl　to　the　teniperature　just　belo“r　the　nielting’　point　of　alunii．niinn

for　about　t“renty　hoiirs，　ancl　then　coniparatively　deep　and　xv・　i．de　g’rooves

xvere　fornied　at　the　crystcal　botinciaries．　CII　he　etchecl　surfcace　of　the．

specimen　tlitis　prepared｛　is　shown　in　Fig．　ry，　in　the　plate．　By　com－

pari．ng’　1；”igs．　3a　and　3i，　it　wil］．　clecftr．ly　1）e　seen　that　the　crystals　dicl　not

．rrroxv　further　cand　the　groovin，o．’　occurired　exactlsr　at　the　crystal　bounda－

ries　by　the　second　recryst（illizin．og　treatment．　ILI．ere　it　inust　be　note．ci

that　one　p．　orti．oTi　in　Fig．　3b，　whicli　lool〈s　like　a　single　crystal　forined

by　the　unification　of　two　neighbo“ring　single　crystals　in　I　ig．　3t，　is　not

ireally　single　bat　is　composecl　of　the　sanie　two　cirystals　seen　in　Fig．　3a．

The　cause　of　tl｝is　anibi．guity　is　Rothing　but　an　improper　illuniination

ot’　the　specimen　in　tal〈zing’　its　photofg’raph．　’XVitih　the　actu．al　specimen

no　cloubt　is　left　on　this　point．　・

　　　　It　is　already　stated　thcat　the　grooNres　at　the　crys　tal　boundaries　are

formed　by　the　inelting　of　the　metal　tliere．　This　cotisideratlon　xv－ill　bo

stit．engtl’｝ene．　C｛　by　the　followin．o．g　instances．　（J）nce　it　occur．！recl　to　the

、vriters，　witll　compara尤ively　lon窪　aluniii・）iuiγ3　P｝ate　and　w｛th・su鐙cient］y

higl’｝　temperatLire　of　the　furnace　which　was　able　to　form　cleep　grooves，

that　tke　lower　part　of’the　plate　feli　down　to　the　botton3　of　the　furnace，

by　being’　separated　from　the　upper　part　of　the　plate　at　their　crystcal

bounclary　；　and　moreover　that　the　fal］en　low－er　pa1”t　was　nearly　brol〈en

at　tlie　crystal　boundaries　into　several　pieces．　Still　it　occurred　to　the

wyiters，　with　suilflciently　high　temperature　which　was　able　to　form

cleep　g　rooves，　that　a　whole　sin．crle　crystal　formecl　i　n　an　alumi．nium　plate

slippec！　a　ii　t’tle　from　one　side　of　the　plate　to　the　other．　These　instances

show　clearly　that　the　metal　became　soft　at　the　crystal　boundaries　in

consequence　of　the　melting　of　the　metal　there．

　　　　It　is　already　stated　that　the　temperature　ln　the　fuynace　used　ln

the　present　experiment　is　not　exactly　unifc　rm，　btit　a　little　clifferent
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according　to　tke　posit至oR　｛．11　the　furnace。　III　a　long　furnace　sμch　ELs

emP里oyed　by　the　present　exper三ment　the　temperature　will　b¢con〕e

grεしduaUy　lower　from　the　max量mum　｛n　the　niid（ile　towa．rds　each　elld，

As　iR　the　case　of　the　specimen　show…．1　by　F｛9．3b圭n　I）late　lf，　the了ower

end．○£the　specinnen　reεしched　nearly　to　the　niiclclle　of　thc　hlrnace，　the

temperature　was　expected　to　becomc　higher　gradually　from　the　ul）per

part．of　the　specimen　to　its　lower　part．　The　Iower　e！1d　of　the．spL－cimel．1

was　melted　as　a　whole　｛n　this　case，　as　seen　in　Fig．3b；therefo】℃the

temperature　of　the　specimen　量s　suPPosed　to　becomc　lower　to、vard　「ts

uPPer　end　flrolll　the　nielt｛ng　Point　（）f　ahllnhliu111　at．　its　Io、ver　elld．

According　to　this　temperature　distributioll　the’grooves　for！1、ed．　at　the

crystal　boundar1es　becεune　thinner　grεしdua11y　toward　the　l…PPer　end．

This　fact　that　the　grooves　becon3c宅hick（｝r　as　we．　aPproach　to　the　inel．t－

ing　Point　oぞalun、｛nium　、vas　con｛irmed　by　the　writers　withη10re　tllan

　　　　　　　り
30　speclmells・

　　　　The　qUeStiOn　、Vhy　the　Crystal　bOulldaries　1〕eCOη、e　grooved　by　nielt一

｛11g　is　not　clear　yet；b鷺t　so　far　as　the　、vriters　hEしve　experienced　three

following　causes　seems　to　be　conceivable．　1♪・Sii〕91e　cirystal　pieces　are

displa，ced　a難ttle　diffeirent1．y　by　gravity．　2）The　melted　part　at　the

crystal　l：）oundaries　量s　evapQrated　more　stron91y　thall　at　other　places．

3）The　moIten　part　rしt　the　crystal　boi．indcしlries　Hows　（10wllward　by

gravity。　Among　thesc　three　causes　the　tl｝ird　One　se◎ms　to　be　very

rare，　and　it　happens　on蓬y　whell　the　groove　is　pretty　thic玉く・　　：rt　is

seidom，　too，　that　we　can　detect　cleaτly　thεしt　the　grooving　is　due　to

the　fiτst　cause．　Collsequ．ently　the　second　ca鷺se，　i．　e．　the　evaporat｛on

of　the　metai，　seems　tO正）e　the　most　predomh達ant　factor　ln　formi．ng　the

groove　at　the　md．ted　crystetl　boundεしries

　　　　■へ．s　to　the　ユ。、ver量ng　ot’the　melting　poi．11t　at　the　crys亡al　botmdaries

t、vo　causes　seems　to　｝）e　conceivable．　　1）　ま、ccumulatioR　of　somc　illユー

purities　at　the　crystal　boundar至es．　2）It　fs　a　proper　nattlt’e　of　the　nietaI

itself　thεしt　it　is　eεしsier　to　111e］．t　at　its　crystal　bour｝daries　even　xvhen　there

is　Ilo　accrinnulatioiii　of　the　imP鷲rities．　If　、v（｝　assulηc　that，　in　recry－

stallizing　the　meta1，　the　i．mpurit｛es　cQ．ntai：ユed　in　the　metal　are　d玉spiaced

to　the　crystaユ　boun（1ary，　the　accumulatioll　of　the　i搬purities　mLlsむbe

located　in　a　very　thin　sheet　at　this　boモmdary．．’Thlls　if　we　assume

that　the　melting　of　the　metal　at　its　crystal　bomldaries　量s　due　to　the

丑rst　cause，　dhe　groove　formed　by　the　inelt量1190f　the　meta1．should　be

cor．respondingly　thin　always．　1｛o～vever　th至s　does　not　accord　with　tlle．

actua！obser▽ation，　as　the　w量dth　of　tlle　groo▽e　sometimes　attains　to
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one　or　more　than　one　mMinietre，　as　seen　in　Fi．｛．r．　3b　or　in　lf’igs．　4．

ancl　4b　in’Plate　L　］s”ext　the　writers　repecated　the　same　experiment　as

l）6fc　re　xv－ith　pure　aluminium　plate　（gg．S9’6　teU十〇．080／6　Si十〇．　i　20f6　Fe十

．at　9，6　02），　and　it　was　confirmecl　that　the．　network’　of　the　groov－es　was

tilso　producecl　at　the　crystal　bounclarie・s　siniilarly　as　xvith　coniniercial

，aluniinitnn　platc．　Stich　g？’roovo．s　obtainecl　“rith　pure　aluininiuni　plateS

ate　slio“rn　in　1／’i．g．’s，　一i　a　and’　：；b　ln　Platc　T．　1＋1’ere　Fig．　Ll．．・　represents　the

appcarance　of　the　unetched　surface．，　and　Fif．r．　．1．i，　that　of　the．　c，｝．tchec！

surface．　・　　　　CL“he　iReltin．o．．’　o’f　the．　nietai　at　its　crystal　bottndari．es　just　｝）elo“r　its

inelting．　poi．nt　is　not　confiRed　to　aluniini．tini．　fl’｝ie．　xvriters　cartried　out

si．niilar　experinients　x・vith　coininercial　plates　of　tin　and　ziti’c，　ttnd　the

ne．t“rork　of　the　；ryooves　formed　by　the　melting’　of　the　metal　at　its

crystal　botmdairies　was　rc　spectively　obsc　rvecl　w－ith　these　txvo　matals．

’．lrhe　．ogrooves　formecl　on　the　suyface　of　a　ti．n　plate　are　represente（1　ii’i

］1；i．o．’s．　，sa　ancl　，st｝　in　1）late　／［　：　x・vhere　1．i　i．c．？’．　，s．　shoxvs　the　unetched　surface

ancl　li’ig’．　st，　the．　e．tchecl　stirface．　Considering　thus　｛t　seems　not　to　；）e

ttnnatuaral　to　conclucle　that　the，　nielting　of　the　nietal　，”it　its　crystal

bot｝ndaries　at　a　teniper一，　ture　belo“r　its　nieltin．o．．’　1）c　int　is　a　universal’n（iturc｝．

of　the　metals．

　　　　　　　　　　　A　Theory　of　the　Recrystallization　of　．Metals

　　　　It　is　alreacly　stated　that　when　a　metal　is　subjected　fo．　r　a　long　ti．me

to　its　recrystallization　temperaturc　which　is　very　near．　to　its　melting’

point　the　f．）roovc　s　formed　by　the　ine．　lt｛ng　of　the’　metal　at　its　crystal

bounclaiies　beconie　thinRer　as　the　recrystallization　tenGperature　clecreases．

lrhough，　when　the　recrystal！ization　temperature　is　still　lowered，　ai］y

trace　ot’　the　groove．s　can　not　be　detectecl　at　the　crystal　boundaries，　stlll

it　seems　i］ot　to　be’ 嘯高獅≠狽浮窒≠戟@to　suppo＄e　that　the　metal　is　melte（1　by

very　’thin　layers　at　its　crystal　bo”ndaries　even　in　such　a　case；　Eincl

standing　on　th｛s　assuinption　the　writers　atternpted　to　establish　a　theory

of　recrystallization　of　Metals．

　　　　It’　is　already　statecl　too　that　when　the　recrystallizati．on　temperature

is　．iust　below　the　melting　point　of　the　meta，　1，　the　wiclth　of　tlie　grooves

formed　by　the　melting　of　the　metal　at　its　crystal　boundaries　attains

sometimes　to　one　or　more　tln，　n　one　millimetre．　This　seems　to　i．ndicate

that　the　crystal　is　easier　to　melt　not　only　at　its　crystal　boL｝ndaxies　but

also・at　the　contact　surface　of　tlie　metal　crystal　with　its　nielt　than　at

the　interioi：　of　the　crystal．　A，loreovc　g　the　xvriters　，issume　that　the
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distorted　inetal　・cirystal　is　easier　to　inelt　than　that　xvi．thout　any　clistor－

tion．　This　assi／inipti．on　is．　son’ie“rhat　cliffc｝．rent　froni　that　oil　［lrarschischt’，

who　proposed　a　theory　c　f　yecrystallizcfttion　of　nietals　by　assuming　that

the　metal　is　e：asier　to　melt　at　the　part　xvhere　interatomic　distances

becanie　larger　by　deformation，　and　thcltt　the　crystal　nuclei　are　formed

in　the　pckrt　£hus　melted．　1：lowever　the　second　assumption　m．｝de　by

Ttxrschisch　that　in　the　coiirse　of　recrystallization　the　crystal　nuclei　aire

formed　in　tl｝e　meltecl　part　of　the　metal　seems　to　be　supported　．’・tt　G．east

to　a　certa「n　clegree　b｝・the　investigation　niade　by　工く，　Tallaka20n　the

recrystallizcation　of　slightly　cleformed　si．n．crle　crystals　of　aluminimn．

According’　to　him，　the　orientation　of　the　micro－crystals　produ．ced　by

a　slight　defornaation　of　a　single　crystal　of　altuni．nltun　js　not　nu’tch

different　froni　that　of　the　niotlier　si．n．o．’le　crystE　l，　and　the　orientati．on　of

the　crystals　fornied　by　recrystff　llizing　such　slightly　cleformed・sin．c．rlc．

crystal　is　inclepenclent　of　the　orientation　of　the　n3｛cro－crystals　in　a

slightly　deforniecl　single　crystal　of　a／uniiniuin．　Thus，　cfts　to　the　fc　rnia－

tion　of　the　recrystallization　nucleus，　the　xvriters　asstinie　xvith　Tarschisch

that　the　nucleus　is　formecl　in　the　ineltecl　part　of　the　inetal．

　　　　NTow，　relying’　upon　tlie　considerations　stated　above，　let　us　consider

the　niechanisni　of　the　irecrystallization　of　iuei“．al　s．　Xny7hen　a　nietal　is

defornied　by　sonie　niechcariical　tireatnient，　tke　inetal　crystals　are　sinashed

into　finer　micro－crystetls　；　and　thes．　e　inicro－crystals　are　a　little　distortc　d，

in　’other　words　they　az’e　strainecl，　resulting　to　the　lowering　o’f　their

melting　point．　．N，　ext　when　＄iicli　a　metal　is　subjected　to　a　recrystalliza－

tion　temperattire，　the　metal　will　nielt　at　tke　boundari．es　of　the　micro－

crystals　by　very　thin　layers，　ancl　then　undlstorted　perfect　crystals　xvill

be　formed　in　the　inelts　ic　s　the　recrystallizatlon　nuclei，　whose　me］ting

point　is　1）ig’her　than　that　of’the　distorted　micro一一crystals．　By　such

difference　o£　the　melting　point　between　distorted　ancl　unclistortecl

ctrystals，　the　recrystallization　nuclei　xviil　groxv　gracltially　by　tlie　crystal一

］ization　o£　the　melts　oR　tlieir　surfaces，　and　the　clistorted　niicro－crystals

xvill　melt　corresponclingly　at　thekA　bounclaries，　resultlng　iR　tlie　growth

of　the　neKv　undistorted　crystals　by　the　constnnption　of　the　distorted

micro－crystals，　rl］htis　when　a11　the　distorted　micro－crystals　are　con－

sumed　and　the　whole　metal　piece　is　occupied　by　nexv　undistorted

crystals　the　recrystallization　process　actually　comes　to　an　encl　；　because

the　stability　as　a　solicl　is　the　same　for　all　the　new　u　ndisto．　rted　cyy．g．　tals，

i．　Tarschisch：　1　hys．　Z．　S”　35，　469　（i934）

：，　Tanaka：　These　］X’lemoit’s，　l　l，　22g　（ig28）
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　　　　It　seems　natural　to　consider　that　the　degree　of　the　lowering　of

the　melting’r　point　of　a　distortecl　nietal　crystal　clepends’clirectly　upon

the　niagnitude　of　the　distortion　or　strain，　and　the　inelting　point　xsrill

c｛ecyease　xxr－i£h　increasing’　cli＄tortion．　Thus　when　a　metal　is　strongly

deformed　the　locations　in　the　metal　xvhere　the　micro－crystals　siiffer

the　strains　of　more　them　a　certain　v．alue　become　numerous，　i，　e．　tl｝e

recrystallization　nuclc，i　become　numerous，　and　the　crystals　formecl　by

recrystallization　become　snialier　in　size．　．1＋lowever　when　the　cleforinatlon

of　the　metal　is　small，　for　example　one　or　two　percent　elongation　as

．in　the　case　of　obtainin．cr　large　single　crystals　by　recrystaliization　methocl，

the　locations　in　the　mc：tal　“There　the　mic］ro－crystals　suffer　the　stralns

of．　more　than　a　certain　value　become　rare；　i．　e．　the　number　of　the

recrys亡allization　nucl（≧i　becolne　rare，　ancl　thus　the　crystals　obtained　by

the　recrystaliization　process　become．　lcairger．

　　　　As　is　statecl　above，　the　writers　assumecl　that　the　melti　ng　point　of

a　inetal　crystal　depends　upon　．the　＄train　it　suffers．　Though　this　con－

sicler．ation　appears　to　be　inconsistent　with　the　fact　that　a　nietal　has　a

clefinite　inelting　poiRt，　cactually　it　ls　not　so．　“Jhen　the　temperature

of　a　cleformed　metai　is　increased　gradually　up　to　its　melting　point，　all

the　distorted　metal　crystals　will　be　replacecl　by　new　undistorted　metai

crystals　by　the　recrystallization　process　before　the　temperature　reaches

to　tlie　melting　point　of　the　metal．　Thus　when　the　melting’　point　of　the

metal　is　reached，　t！ie　meltingr　is　pot　£rotR　iRitial　distorted　crystals

but　from　new　undistorted　．crystals　to　the　liquicl．　1〈eversely　in　・the　soli－

di．£yillg　state　of．　a　lnetal　froln　its　me工t　to　its　crystals，縫ndistorted　metal

crystals　formecl　｝i　y　solidification　are　in　contact　with　its　nielt．　Consider－

ing．　in　such　a　x・vay，　the　actual　nielting　point　of　a　inetic　1　is　nothing　but

the　temperature　Eしt．wh…ch　the　unclistorted　metal　crystal　is　ill　contact

x・vith　its　inelt，　xvhich　is　clefinite　and　proper　to　the　unclistortecl　crystals

of　the　metal．

　　　　丁呈11　now　the　writers　stEしted　a　theory　of　recrystaU｛zation　of　the

inetal，　“rhich　stands　on　the　consicleration　that　the　nietal　inelts　at　its

crystal　botzhdarles　at　itsi　i’ecrystcallization　temperature．　．This　considera－

t｛on　was　confirmed　to．　be　so　only　at　the　temperature　just　below　the

meltiti．o．’　point　of　the　metal，　and　for　a　，recrystallization　temperature　still

lower　t｝｝ttiti　this　it　．is　no　inore　than　a　hypothesis．　ll’｛owever　if　this　is

an　actual　phe．noinenon，　it　xvlll　have．　an　iinportant　bearin．cr　on　varlous

properties　of　the，　nietals．　IFor　an　ex，rLinpie，　such　phenoinenon　as　in－

ternietallic　diflfusioR　n？ay　be　caused　by　the　ineltlng’　of　the　nietals　at

their　crystal　boundaries．
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　　　　In．conclusion　the　writers　wlsh　to　express　their　hearty　thanks　to

Professor　D．　Uno　of　the　iMetallographical　Department’for．his　1〈indness

iii’・furnishin’g　the　’specinien　of　ptire　altnninittni　to　th6　xvriters．
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