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　　　　　　　　　　　　　　　　　　　　　　　　　　Abstract

　　　An　easy　method　of　obtaining　a　metallic　single　crystal　with　any　desired　crystallo－

grapliic　orientation　is　described　in　this　report．　Experiments　have　been　performed，

for　the　presen亡，　with　a正uminium．　工t　was　also　confirmed　that，　when　a　piece　of

alumininm　was　brought　into　contact　with　another　piece　of　the　same　metal，　the

single　crystal　clid　not　deve］op　across　the　boundary　between　the　two　pieces，　so　long

as　the　heating　was　in　the　air　and　at　temperatures　］ower　than　the　rnelting　point　of
the　n）etal．

　　　・一　Single　aluMinitim　crystals　of　comparatively　large　dimensions　were

　　obtained　as　in　the　cases　of　Zi“，　Sn2　etc．　whose　meltin．cr　points　are

　　much　lower　than　that　of　Al，　by　cooling　rnolten　akimiRium　veiry　slowly，

　　say　by　taking　several　hours　per　degree　at　the　meltin．cr　point．　ln　these

’　experiments，　i£　the　aluminium　specimens　in　the　form　of　bars　or　plates

　　were　placed　in　a　£urnace　so　as　to　come　into　contact　with　each　other，

　　anc1　the　temperature　was　raised　to　the　meltin．o．一　polnt　or　slightly　higher

　　than　that　for　haif　an　hour　or　so，　the　writer　often　found　that　a　single－

　　crystal　of　aluminium　developed　from　bar　to　bar　or　fron3　plate　to　plate

　　when　two　acljacent　pieces　were　melted　tog　ether　at　some　point．　Brs・r

　　etching　slightiy　the　specimens　thus　obtained　with　e．　．cr．　a　dilute　aqueous

　　sofution　of　hydrochloric　acicl，　the　writer　could　obtain　singie－crystals

　　x？vith　a　peculiar　inetallic　lustre，　which　were　easily　separable　from　each

L　エ　Czoc王ユra三ski，　Zeitschぐ．乳phys。　Chennり92，2正g（Ig18）；

　　E．　G．　Liiider，　？hys．　Rev．，　29，　S　54　（i9．　27）

2．　1〈．　Tanaka，　These　Memoirs，　12，　375　（i929）



308 鴛ヴゼSano

o．　ther．　By　tal〈ing　1．aue　photographs　with　such　crystals　the　writer　was

able　to　confirm　that　the　orlentation　of　the　crystallo．crraphic　axes　was

entirely　the　same　in　bo，　th　＄peciniens．　This　shows　that　tlie　crystal　of

aluminium　liad　grown　from　one　piece　to　the　bther　across　the　point

where　the　two　pieces　were　meltecl　to．o．’ether．　XVe　can　in　this　way．

easily　obtain　separate　sing“le－crystals　with　identical　crystallographic

orientation．

　　　　Next　an　alminium　single－crystal，　whose　crystailographic　orientation

had　been　already　determined，　was　put　into　a　furnace　with　a　hetero－

g“eneous　temperature　distribution　so　that　only　a　part　of　the　crystal

was　melted，　by　proper　regulation　of　the　temperature　of　the　furnace．

Then　the　temperature　of　the　furnace　was　niaC｛e　to　diminish　very　slow－

1y　so　that　the　alminiuln　crystal　mi．ght　grow舳11y　in　the　resolidified

part　of　the　specimen．　The　orientation　of　the　single　crystal　thus

produced　in　the　resolidifiect　part　was　compared　with　that　o£　the　original

oRe．　Several　experiments　showed　that　if　tlie　re，cr．　ulation　of　the　tem－

peratLire　was　perfectr，　a　crystal　oE　the　ori．o’inal　orientation　again　・developed

in　the　once　melted　and　then　resolidified　portion　of　the　specimen．　This

was　not，　however，　aixvays　the　case，　and　in　some　cases　crystalg．　of　some

other　orientations　than　the　original　olte　were　seen　to　have　grown　i．n

tlie　resolidifiecl　part．

　　　　Judp．一ing　from　the　facts　stated　above，　it　is　easy　to　obtain　a　sin．o．’ie－

crystal　of　aiuminium　of　any　clesirecl　orientation．　Usi．ng　a£urnace　with

a　hetero．o“eneous　temperature　clistribution，　we　have　to　melt　the　polycry－

stalliRe　piece　of　aluminium，　then　to　bring　one　end　o£　a　singte　crystal　of

the　same　metal　into　contact　with　the　molten　metal　at　a　cerrtain　proper

orientation　by　keeping　the　greater　par，　t　of　the　single－crystal　tmmelted，

aRd　finally　to　lower　the　temperature　of　the　furnace　very　slowly．　This

method　i．s　entirely　the　saine　as　that　adopted　by　Sh．　ltoi　in　the　case　of

zinc　crvstals．

　　　　The　problem　of　whether　the　crystal　in　one　solid　piece　cic　n　grow

and　develop，　merely　by　annealing，　into　atiother　solid　piece　of　tlie　same

inetal　which　is　brought　into　close　coRtact　with　the　formey，　was　also

studied　in　the　present　experiment，　but　without　any　success．　Accord－

i．ng　to　the　present　experiment　done　ln　the　air，　when　the　te’mperature

is　lower　thaR　the　nieltingny　point　o£　aluniinium，　a　crystal　of　a　certain

orientation　does　not　clevelop　from　one　piece　to　the　other　across　the
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boimctary　between　the　two　pieces　which　are　placed　closely　in　contact

with　each　other，　even　though　individua1　pleces　become　aimost　com－

pletely　siRgle　crystals　on　aRnealing．　ln　some　cases，　the　tsNTo　pleces

were　found　to　be　of　nearly　equal　crystaliograpiii．c　orientation．　But

such　cases　are　so　rare　tha．　t　they　can　be　lool〈ed　upon　as　a　mere

accidentat　coitlc｛dence．　We　can　say　generally　that　a　crysta正of

aluminiurn　in　one　piece　cannot　developl　by　mere　annealin．cr，　into

another　piece　across　the　boundary　betweeR　the　two　pieces　which　are

placed　in　close　contact　with　each　other，　if　the　annealing’　is　carried

out　in　the　alr　ancl　thg．　annealing　teiiRperature　is　not　very　close　to　the

inelting’．point　of　aluminium．　As　the　annealing　was　carried　out　in

the　air　in　the　above　experiment，　the　surfaces　of　the　metaMc　speciniens

were　of　course　subjected　to　strong　oxidation．　Thus　evelt　though　the

two　pieces　are　placed　in　very　close　contact　with　each　other，　it　naay

be　possible　that　the　inetal　parts　of　the　tSXro　pieces　do　not　actiially

touch　each　other，　owing　to　their　beln．cr　separated　by　the　oxide　films．

A　closer　exaniination　of　this　point　will　be　made　in　the　neay　future．

　　　　In　the　present　experiment　tiie　c．rystallographi．c　orientation　’of　the

single－crystal　was　deterrnined　by　treating　the　Laue－photograph　tal〈en

with　the　crystal，　with　the　crystallog．　ra，phic　globe　clevised　by　Prof．　U．

Yoshida．i　．．，
　　　　In　coRclusion，　t｝ie　writer　wishes　to　express　his　siticere　thanl〈s　to

Profess　or　U．　Y．　oshida　for　his　1〈ind　．o’uidance　in　this　resear6h．
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