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O BABUTAXTM.

Coctagrs 0abuTOBB, yHOTPeOJAEMHXT BB HACTOALIEe BpPeMA BhL MAlIU-
MHOCTPOHTENbHOA TexHnKb, Bechrvwa pasHooOpaserd, HO BB HamSoxabe yacro
npumbnaemelxs 6abMTax'h COCTABHBINHM 3deMeHTaMH aAsaAorcA Pb, Zn, Sb,
Cu u Sn.

Pacnnasnenunét 6a0uT®s BB HHUAKOMD COCTOAHIM BB GoabmuHCTEE ciy-
4aeptb NpencrasisgeTs TECHYW, ODHOOOpPAsHYID MacCy H3L COCTABISOIUXD
ero meranloBb. Bh BmAy Toro, yro xuakiit 6a6uTh BB OGHIYHOMT cayuak
MpejCTaBIAeTs M3D ce6f JOBOJALHO CIUKHHEA DACTBOPEB, TO npa  oxJax:
JeHl® TAKOro pacTBopa BMOJAHE Bo3MOWesDb cilyvall pacmajedia ero Ha
COCTaBlAWINIe er0 KOMIOHEHTH 8% 3aBUCHUMOCTH OTb YCJOBIHl OXjIaskmeHis:
Rawppit U3t cocraBIAoUINXT KOMIOHEHTORB, KOTJA TEMIEPATYPA PacTBopa
OyIeTst HHUKe TeMIepaTypsl I[LIaBieHiA ero,—HayHeTh BHABIATLCA B
Bunb OTHBIBLHBIXD TBEPIOWXD YacTulls, Hepbiko wuwmkomuxde ABHO Kpu-
crajaudeckyo ¢opmy. Ilo mbpb pazenia TemmepaTypn umcio OTHBIBHEIXD
3aTBePABBIINXD KOMIOHEHTOBD PACTETh W, HAKOHEN'b, BB mocabasiii Mo-
MEHTD Tepelsh IONHBING 3aTBepibBaHleMT pacTBOPE MHpeACTaBIAETs H3b
cebd cwbchb pasIMYHBIXG IO COCTAaBY BHIOABMHUXD TBEPIHXD YaCTHIH
culapa, MIABALIMXE 3D KHIKOA ojHooOpasHoit cmbcen, KoTopas 3aTBep-
nbBaers BB conasb mocrbmHefi uw ABiAeTCA IEMEHTHPYIOMEME 3BEHOMD
Mexny paphe BeIBANBIIWMECA TBepAHMH YacTHIAMU cIiaBa. Bt 6aburaxs
arta nocrbiHAA 3acTHBAKINAA YacTh, HOCAUIAA HAa3BaHie BTEKTHKH, Npef-
CTaBIAETE Hamboabe MArKy0 M BA3KYIO 4acThb 6abura; KpPUCTAJIE W da-
cTHibl panbe BRABIMBIINXCA KOMIOOHEHTOBT CILIABA BCETJA IIOC CPABHEHI
Cb 9BTEKTHKO# 0albuToB® 004aJal0Th O0OJblIeld TBEPAOCTBIO; KOTAA IO
COCTaBy CAMOro CIjaBa M [0 XapaKTepy OXJamIeRiAd ero KOJIHYeCTBO
BHIBINBWHXCA KPUCTAIIOBD: BO3PACTAETH HACTOALKO, YTO 3BTEKTHYECKOM
ewben ocraerca mano A48 HalJemalled CBA3A KPHCTAIIOBDL MEHIY co6oio,
~0a0HTE CTAHOBUTCA TBEPALIML, HO W XPYNKHMEL. BB Xxopomuxs 6Gabu-
Taxb YHACIO BHABIMBIIAXCA KPHUCTANIOBL HE BEJIHMKO, KPUCTALIH MEJKH
M awbeTcA OCTATOYHOE KOIMYECTBO MATKOM, IIACTHYHOH, CBA3ylomeln
UX'b BBTEKTHKH. MexaHndeckid cBONCTBa BecAkaro ciaoikmaro thra, odge-
BHU/JHO, HaXOJATCA BB CHUAbHOU 3aBUCHMOCTH OTH NeXaHMYECKHXD CBOHCTBD
COCTaBIAMILUXDL €ro JMEMEHTOBDH, a orcioja crbiyerT, 4TO u3ydeHie

T. . TEX0OHOBE. 1.



CBONCTBD CJHOMKHBIXB IO cOCTAaBY 0alHTOBD HEOOXOAMMO HayYaTh Ch H3yye-
HiAd CBONCTBD OTHBIABLHEIXB COCTAaBIAKNIIHXE €ro 3jl1eMeHToBb. CTpyETypa
saTBeprbBwaro 6abura HAXOANTCA BB NPAMOI 3aBHCHMOCTH OTH COCTABA
camoro Gabura; whkMb caoxmbe cocrarp G6admra m pasHoobpasnbe kKoaw-
YeCTBO COCTaBIAINUXDL €ro 3jl1eMeHToBR®, ThEMB ciaoxmbe cTpykTypa 3a-
TBepabBIIaro 6abuTa, ¥ OTCIOA HENOCPEICTBEHHO BBITEKAETH, YTO Hpeje
9bM® pascmMaTpuBaTh CAOKHBIA CTPYKTYpPH MHOTOCOCTABHMXD GaOHUTOBD,
HE00X0AMMO I03HAKOMUTLCHA, X0TA Ol Okrio, co CTPYKTYpoll napHHXB
BJEMEHTORb, BXOAAMUX'L OOBHYHO BB cocTaBh 6a6utTors. Haubonbe jpewe.
BHIMb 3JIEMEHTOMB, BXONAMUME BB COCTaRDL 0AOHTOBD, ABIAETCH CBUHEN'D.
Ceunen®s C¢b CypbMolo, Kakd G0 ycranoBieno Heycock’owt u  Neville
Bp 1890—90!) r.r. nawrp srextuxy npu 13°, cypemsl BB cBuHIb.
KpuBaa satsepabBania BofiHOro cmiraBa CBUHUA W CYpPbME 10 Habaone-
HifAMD BHIIEYNOMAHYTHXD Junbh u nosnpbitmmms macabposaniaws uvbers
cakayomiat Buns (pur 1). Ilpm moctpoerin sTo#l KpUBOH mO 0cH a6CHUCE
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oTJIOKEHO MpPOLIeHTHOe COfEepiKaHie CYpbMH BB cBWHIE, a mo oen opau-
HaTBb—TEMIEepaTypH aaTBepibpania cnnaBort. Hak® BUAHO WD KPHUBOWM
no wbpb yBenuvenia cypsmel BEH cBuHmb ore» 0 mo 13%/, Temmeparypa

1) Dr. W. Guertier, Metallographie. S, 793.
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TJaBJeHIA CINMABOBD IOCTENEHHO DAfdeTh OTh TeMOepaTyps TIaBIeHIA
grcraro csusuna 326,9° go 248,5°, npu uemns npu nocabgmeil Temmepa-
TYph ma® mmiakaro pacrsopa Bumbiaserca Bb TBEPAOMD BBIE BBTEKTHHA
uab 87% csunna w 13%, cypemm. [pm pampwhitmemt yBenmdeniu cogep-
WAHIA CYpbMbl BB CBHHIG Temieparypa IIaBieHifl CIIABOBL HOCTENEHHO
BO3pacTaeTt W HpuGAMIKAeTcd Kb TeMIepaTyph IasieHiA uucTofl cypb-
mbr. Hocat Heycock'a u Neville'a nans onpenbneniemn wpusoir sarteepmb-
BaHIA CHJABOBBH W3b CBHHIA W CYPbMbl OLLIM (POU3BENEHB OMEITHBIA W3-
crbnosania Stead‘oms (1897 r.) u Charpy, npu vew®s OnJIa B H3yYeHa
CTPYKTYpa MONYYEHHMXB CriasoBh. V3b onwTHBXD HaGmogesiii Charpy 2)
BRITEKAETH, YTO BBTEKTHKA WM3B CBHHUA M CYPHMH comepmnTs 12,6%, cype-
MH H cooTBETCTBYeTt coenmueniio mo ¢opmyns Sb Pbi, mpm demt T-pa
miasneria nocabiasro coenmnenia 247° C. 9BTeKTHKA yKA3AHHATO COCTABA
Habaonaerca y BeEXDh CHIABOBD CBMHLA W CcyphMbl HaumHad ¢b O 10
95%, cyppMm; HO mpu HocarbaHeMD cojepkaHinm cypeMe Stead Habaoaalb
€lle HOBYI0 (CTAHOBKY TeMmneparypol mpu oxnawnenin vh 615° C m cwb-
Jants OPeRmoJioiiedie O CyDleCTBOBAaHIM BTOPOro 9BTEKTHYECKATO BellecTBa.
Hospabiimia naGawonenia Cambell (1902) u Goutermam‘a®) (1907) saecnu
HEKOTOpBIA [000JHEHIA Bb HA0AI0[4eHIA BHIIEIOWMEHOBAHHEIX: aBTOPOBD
M JIAJA BO3MOMHOCTb IOCTPOUTH KPUBYIO 3aTBRPAHBAHIA CHOIaBOBDL CBHHIA
u cypeMel Bb panbe npusenessoms Buab. Ilo wmscabmosamiams Gouter-
mann’a 3BTeKTHKAa HaGMofaeTcA v BCEXE COIABOBD CBHHOA W CYPhMH
npu 248,5° C npwm ycaosin mawbuenia comep:ania cypbMel BH  CBHHIYB
ors 1 mo 99%,. Kpomb ob6meli ocramosku npu 248,5° C Bb mnageuninm
TEMIEPATYPHl TEepPMOMETpa OpPH OXAaM[eHIM CIJTABOBL CBHUHIA M  CYPBMH
Goutermann HaGMOAATE elle BTOPYIO TOYKY OCTRHOBKM TEMIEPATYDPH HPH
244,8° obmyo nua BchXh cONaBORT CBMHNA NpHM M3wbreHiW cojepikadis
cypeunl oTb 1 10 99°%/,. Iloaesenie Bropo#  ykaszammHo# o6meHd TOUKH
Goutermann 00bACHAETH pPA3AMYHCIO PACTBOPUMOCTHI0 KPHUCTALIOBEL BB
3aBHCHMOCTH OTH BEJANYHUHH, a WMeHHO: Oojblnie KpucTtaarsl Mewbe pa-
CTBOPHUMBl 10 CPaRHEHII0 C€h MEHBIUHMM, a oTciofa ciakayers, 4To 4
0OJBIINXD KPUCTANIOBD HBTEKTHKH TeMIlepaTypa BuBAeHiA KpUCTALIOBH
JemnTh HBCKOIbKO BHOIE 110 cpaBHEHI0 C¢b TeMllepaTypol BHIBIeHiA
MEJIKHUX'h KPNCTAIOBL TO# e BDBTEKTHKH, HO pochboHee o6bAcCHeHie
Goutermann‘a o mosBjeuim BTOpo# Toukm mpw 244,8° nmpm oxawpediu
cnnasa He gomyckaeTh Guertler, mpegmonaras, 4Yro pasHUna TepMuge-
ckaro apderrta BeabicTsie pasAUvHON pPacTBOPUMOCTH KPHCTALIOBEL BB
3aBHCHMOCTH OTH MX'b BEIMYAHE BDL NAHHOMB cayyah He wmomeTs GHTH
cronp s3amkraofl. Jlanke mo maGaopenians Goutermann’a upoaomEMTEdB-

) u *) Guertler. Metallographie. 8. 794
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HOCTb OcTaHOBKM Tepmomerpa npn 244,8 C ans pasnmumaro conepsanim
CYpbMH BB cBuHIB Omsa BecbMa pasnayna ¥ HauGoabe NPONOIKUTENb-
Holi BTa ocraHoBKa 6buia npu 50%/, comepwamia cypembl BB cBuEnb, B
aro majao mosogb (fuertler’y mpenmosiosmuTh, 4TO 1PH VKA3AHHOMB COOTHO-
HIeHIM COCTAaBHHIXD dacTell cuiasa NPOUCXOANTH BHbIeHie HOBArO coefu-
HeHiA CYPbMH CB CBHHIOMB, Y KOTOPAaro coiepsiaHie cypbMH GAH3KO Kb
500/, (ycaoBHO oGosHauenmnaro ma paiarpawnt ,III¢). CymecTsoBanie mo-
CIBIHATO KPUCTALINYECKATO BEIIECTBa CEt TEMIEPATYpoIo IUIABNEHIA Npm
244,8° C (mpu 50"/, Sb) eme we 10xazano nosgrbiimuMu BabIoNeHi AME
Hal'h CJABAMHM CBHHLA U CYDPbMEL

Taxums o6pasom® KpHBaa 3aTBepabBAHIA CILIABORT CBHHIA M CYPbMH,
Ha OCHORaHIM oOmuXDb HabGAwAeRiW oxbaaHALIX® BL 3TOH 06aacTH, uMbers.
panbe yrasamamii Bugb. (Pur. 1). Uro e xacaeTcd MeXdaHUIECKUXD
CBOHCTBH CHJABOB® M3'b CBWHIA U CYPbMH, TO, [0 NaHHHMDB (ontermann’a,
caaesl npu 13 —40%, cypbuel oGnanawTd kpaiiHe HepaBHOMBpHOM cTpYK-
TYpOA U NIOXUMH MeXAHMYECKUMU CBOUCTBAMU.

Bropoil mapo#l merasi0BB, BXOAAIUXb Bb COCTaBbh GA0UTOBB, ABIAET-
cA on0oBO R cypkMa. M3ydemie ciiaBoB® 0/0BA M CYphMbl HAYMBAETCA pa-
6orann Seebeck’a *) B® 1822 r. Hpmeaa niaBrocTH 9THXDL [BYXD Me-
TamioR®s Opuia mama Thomson’omt B: 1841 r. Heycock m Neville (18839—
1890) nepeme cabnaam TOYHBIA 3aKM0YEHIA O COCTOAHIM PA3NHIHBIXD
BHINbBCHIA UpU PAsIMYHOMD CONEPKAHIM ONHOrO MeTalla Bb IPYroMb;
UM BIEDBHE ObID 3awbyest HeOWHUIAHHHA 114 HOXD (AKTH NOBLILIIE-
His KPUBOW MJIABKOCTH 0J10Ba BeabacTsie HesHaYMTENbHO#W NPUGABKYM CYPh-
mpl. HaGmonenia Hans H3ydYeHieMb NPHPOJIEL CIUIABOBL OJOBA B CYDbMEI
HpOJOIKANMCh W N0 MOCABIHUXTE jHeH, Hpu 4YeMd HabiawAeHia mnosaabi-
Iaroe mepiona CcONPOBOMKIAIMCS, MeTadjorpaduyecKUMd H3chLBIOBaHLIMA,
Ha ocnoBanin maGmopeniit Htemuymuaro (1901),, Gallagher (1906), Wil-
liams’a, (1907), Koncranrtunosa u Cmmpnora (1910) u mHa ncHOBaHiM MOK-
nana Portevin’a (1909), Le Gris’a (1911) u Loebe (1911) Dr. Guertler
BB ceoems Tpyat , Metallographie‘* (S. 803) mpusoaurs crbayomyno kpu-
Byi0 3aTBepibBaHiA cmaaBoBb oJoBa W cypeMel (cm. ¢ur. 2). OcobGenun-
CTH NpUBENEHHON NiarpamMbl 8aKIOYAOTCA BB TOMbB, 9TO CINABH 0JI0BA I
CYPBMbI, NIPW YBEIWYEHIW cojepxkaHia mocrkaueit Bb onoBbB, He umbiorh
o6me# 9BTEKTHKH, & BB 3aBHCHUMOCTH OTH CONEPIKAHIA 0JOBA M CYPLMH
BHIBIAOTE Tpu camocroATenbHHXE sBTexTHkE. Cmagana Willlams szamb-
TUID TPH OXJIKNEHIM CIIJABORL cjalyic OCTAHOBKY TepMomerpa npu 430°
C. llanke Reinders mpu 60%0 cypeMbl Ha6ni0nans TPH Pa3HOPOIUBIXD
(GOpMH: JIWEHBIA UIJH BellecTRa ,,1“ (cu. Ha miarpamwmb ycmosno oGes-

Y) Guertler. Metallografhie. 8, 802,



geseno ,,'**), kpucramis I u IV Bemecrsa (upu dYeMdb nBa DOCTBAHWXB
semecTsa Reinders He pasidyants) W BCe 5TO OKPYHEHO OCHOBHOH Mac-
col mepsaro BemecrBa. Williams Hamoxb TpU CaMOCTOATONbHBIXB (HOPMbI
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sunbaesit mpu 50%0 Typempr BB onost. Hawomenn Reinders na KpuBoi
oxaamIeHia ogHoro cmiasa npu H5°/0 cypbMB Hamens YeTHpe mocrbao-
BATEJbUBIXs TePMHYECKUX'B OCTAHOBKH. Bb naHHOe Bpems, Kakb HBYITO
TBepAO YCTAHOBJEGHHOE, HEOGXONENMO NPHRHATH CYUIECTBOBAHIe UYETHPEXb
KpucTaII006pa3HHXs (opMd BHAbIEHIH BE CllaBax’®e 071084 M CyPbMEL.
IItnmns pAnoMt Habmofgeniil ObLTI0 JOKA3aHO, 4T9 OJOBO BD npenk-
daxt 10 10%/0 cypbusl He uawbHATH CBOeH CTPYKTYpPH M Bechya cuabo
uawbusaers Touky maaeaenia Tompko Williams nmpu cBOMXD ONBITAXD HAO-
q01aTb, 9To oxoBo 10 8%/ cypbMbl GBIO ONHOPONHO, (€3B KPUCTWIIOBD,
no npu 9%/, cypbMel BB morb on0Ba OTYETIHMBO OBLIM ganbTael BoILBAUB-
mieca poMOBl APYrOro BellecTBa, Ha3BapHAro Ha niarpammb 11 Bb
.CBOI0 OYepelb M CyDbMa, M0 HAGMONEHIAMB MHOIAXB ABTOPOBB, DPACTBO-
paers 10 9—10%0 onoBa 6Gesn sambrHAro pacmaga CBOUXT KPUCTALIOED.
Tawp, mo nabmofeuiams Williams’a °), omoBo mpu 91%0 cypsmer mocab
marpbeauia BB Teuemie 36 wacoeb npu Temmeparypb 400° C saBHO 0o0HA-

5) Guertler. Métallographie. S. 810,



PY®EMIO BHTANeHie KPHCTAMIMYECKATO BemecTBa (Ha3BaHHArO HA JiarpaM-
wb ,,IV¥), no tors #e cmaasw mpu 90°, cypemue BL ogoBt mocat wma-
‘TpbBa BL TedYeHie TOro JKe BpPEMEHH M NpH TOH e TeMmieparyphs OuHIL
enonnt opHopogent®. ilocnbamift cnaass cypemu o 10°0 omoma ma piar-
paums oGosHagen® ,11%.

Jaa Bebx® cmiaaBoB: 071083, HainAaa oTe 50 go 90%, cyppmm BB
onosh, NpH YCAOBIAXT MEJIEHHArO OXJArjeHifd, GOJLIIMHCTBOMD IKCIEPU-
MEHTaTOPOBTL Bceria HabGawxanacs o6mas oCTaAHOBKA TepMoMeTpa mpu 430°,
coorpbrerByoman 3arsepakBanin o0meil sBTEKTHYECKOR MAacCH A Behxmh
cILIABOBGL BHIleYkasaHHaro cociasa. Llocnbamee Bemecreo (ua miarpamws
HasBauo ,IV¥), sunbiauBmieeca uab cmaasa npu 430° C, uwmbers oTana-
HYI0 KpuUCTalIHyeckyio ¢dopMy IHo cpaBHeHI0 ¢b panbe nmpusenenibMb Be-
mecTBoMD (,11¢), mpencTaBAAOmMUND €OG0I0 TBEPAHI CIIAREL CYPHMHL Chb.
109/, onosa. Kpucrammueckoe Bemecteo , IV naGmogaerca b cniaabaxs
010Ba CB CYPHMOW BO Behxs THXB COyd4asHx®s, KOTJAa KOHIEHTpamia coaa-
pa konebnerca ore 80 jpo 57/, cypeMH, YTO AanI0 MOBOAH NPENNOIOKUTS,
yTo cocrTaBh semectea ,, IV coorsbrersyert Qopuyrk Sn Sb.

HeoGxonumo sawbrurth, 4ro mnombyennasa ma plarpamub Touka (mpw
63%/0 cyppMpl) Havana Boblenia Kpuceraaamyeckaro eemectsa , IV ma
ropusontayu aBTeKTHEN 430° C BB 1amHOoe BpeMd elle TBEPAO He ycTa~
HOBJEHA,

Bropasa Touka oCTAHOBKH TepMOMETpa IPH OXJAKIEHIM CILIABOBL 0.]0-
Ba, comepamuxt ors 20 1o 50%/0 cypbME, oGHapyxMBaerca BechbMa cia-
60 mpu 319° C. Cralumit Tepmuveckiit ahdexts mocabgueit Tourm ocra~
uosku Tepmomerpa Reinders o6wnacasers Thws, uTo BHibBiAwmeeca npu
aTofi TemmepaTyph BemecTBO M0 ~PaBHEHIO Ch HpeIbAYHIUMD BEIBleniens
,, 1V BechMa Mamo oTnmsaleTed Apyrb oTH apyra. [locakiumee Bemectro,
ycaoBHO o6o3HagenHoe Ha pdiarpamms ,III, mo nammeins Stead’a sambr-
ke oOmapymusaerca npu cojepskanin 40°%, cypeMsl m 3To gamo mnoBOL®
Np2JMOJ0KHUTb, YTO 3TO COeWHEHie €CTh HOBaA KpHUCTAIMYecKas (opwma,
cooTBbBTCTBYOIMAA coefnrHeHiID Sby Sng. Meraniorpadnueckoe coegnuenie
Shy, Sng ornugaerca oTh Sn Sb Toapko cnaboit pasHmueir no usbry npm
TpaBIEHiM, NPH Y€MD OCHOBY KPAacTALIOBD cocTaBideTds Sn Sb, a 06.J0m-
Ky Sng Shy,. Hbroropsimm aBropamm coenmuenie Sng Shy cosebmb He pas-
cuatpuBaerca %) Taxswn o6pazomsb, pesomapya panbe IpuBeleHHBE
pesyabTaTe pascmeTpbHiA KpuBoll 3aTBepAEBaHiA CHIABOBE 0JIOBA C'b CYPE-
mofl, Mel umkemt cabpywomee: Behk cnaaBw oJoBa, cofgepwamie ore 0 no
10%, cypbum, mocab menienmaro oxJgamiuenia nocak naasienis mpejpcTas-
JA0TH N3b cebA oaHOOOPasHYI Maccy W3t sarBepabpmaro oaosa c¢b 10%/,

) Esanrynons. Coiabu. Crp. 311



cypeMel. [logo6nasn e oZHopogHaa macca 6Gyizers y saTeepAbBwaro cmia-
B4 0/0BA Ch CYPHMOI BB TOMB ciydat, ecim cojgepmasie CypbMe Bb 0J10-
Bt Gyzers euime 90°/,, HO omHOposHaa wacca BB nocrbamems caysab
6yneTs cocToATL U3b cypbMH ¢b 10°/, onosa. Bek mpouie cnuasm os0Ba,
comepmamie ots 10 mo 90°/, cypsmbl, NpaKTHYECKH BL 3ABUCHMOCTH OTD
cojiep#ania cypeMbl BB 0710BB BB TBepAOMD COCTOAHIM UMEBIOTH ARHO 06~
Hapy:kenHepe Kpuctamasl Sn Sb u Sny Sby, morpysenHsa Bb o0uyio ol
HOPOZHYI0 Maccy m3b onoBa ¢b 10%, cypsMy mim cypbubi ¢b 10%/, onompa.

Janbe cabaywomeit mapoii mMeTamioBb, BXOAALIUXD 8B COCTaBb 6abu-
TOBD W BHISHBAOIINXD UX'b TBEPHOCTh, ABNAOTCA HHHKD K cypbMa. Ilunrs
CB CYPBMOIO AAI0TH COEJMHEHIe OYeRb TBeploe, HO M Xpynkoe. HUs® uwb-
OIINXCA COefMHEHI# [HHKA Cb CYpbMO#l CONBUIMHCTBOMY aBTOPOBE NPH3-
paloTca gBa Sby Zng u Sb Zn. Kpupaa s3aTBeprbBaHia CIABOBD UMHKA U
cypeusl 1o gaHuEMD Guertler’a nwbers npubausutensHo cabayomii saas®)
(dur. 3). Ilunxn cnocobeHd BBH 3HAUMTEILHOMD KOJNUYECTBE pacTBOPATH
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Bb cebb cyppMy U npu 2ToM® BhABaglOTCA COAABHE, TeMoeparypd I1aB-
NeH1A KOTOPHIXh BHIIIE TAKOBO@W [4d NMHKA W OTH NPHOABIEHIA CYPBMEHI

§) Muoriz HescHOCTH Bb EPHBOH, BHTERAOIIA U3h PadTHIHHXD IAHHHXE PASHHXE
ABTOPOBD, TP ONHMcAHiH KPHBOHA ONYIEHEH; HOAPOOBOCTH O KPUBOil MOKHO HAHTH BB
xuBrb Guertler’a ,Metallographie“. S. 777—785%
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pacrers. Cnaase, coxepwamiii 40°%, cypwmbr (Sby Zng), ofaazsaers Ha-
UBHICHICI0 TeMOepaTypol maaBienia 565° C m uwbers Ha muudaxts cmia-
BOBD ABHO KPHCTANLIHYECKOE CTpoedie (yenoBHO 06G03HAY4eHO Ba KPHUBOM
sareepabpania ,,IV“). Mexny wacTunamu nmHEa B cnrasa nudsa cb 40°/,
CYPbMEl IIDM IIOCTENEHHOMD OXJaMneHlw no nanauMb Monkemeyer'a u
Arnemann’a npu Temneparypb secema Guuskoft Kb 412,5° C Bmgbaserca
o0maa 3BTEKTHYECKAaA Macca, BB KOTOPOH coiep:kaHie CYpoMel, 1O JaH-
HuME Arnemanu’a, okxono 2,5%/, mo mbey. [lpu yBenwuenim conepmania
cypeMsl BB nuHKbE ore 40 no 100%/, Temmeparypa niasieHia cmiaga Hau-
HeTh IIOCTENEeHHO YOLIBaTh M KOrna cojepmanie cypbMbl Bb HUHKE poc-
turaers 62%, (aToMHBEIXB) TeMnepaTypa naaBLeHis cmAaaBa Gynerh 482° C.
Jdaa Bekbxt cnmiuaBob IMHKA C€b  cyphMow, HaumHaa oTs 40 go 1009/,
CYpbMBEl BE IIUHKE, DpH YCAOBIM MeAJeHHAro OXJawAeHiA, Hallw0IaeTCA
TIOCTOAHHAA OCTAHOBKA BB UajeHin TemmepaTypt Tepmomerpa mpm 482° C,
9TO, OYEBHAHO, cooTRETCTBYeT: 3aTrepakBaniio 00mIeli HBTEKTHIECKOR
MacChl A BCHXTL CIIABOBB IUHKA Ch CYPbMOIO, NPH YCIOBIHM cOmepikanid
cypbMel BE: HuHKB~0TH 40 g0 100°/,. Oapumt #3TH KOMOOHEHTOBD mocabi-
Hell 9BTEKTMYECKOM Macchl ABJdeTcA cyphMa (wa piarpamwb yemosmo ,,II1%),
PpyruMb-coefluHenie uUMHKA CB cypeMolo. [Tocnbauee coenumemie muHka
CE CYPHhMOI, KaK®b HOKazans LWhIei paas HabuoleHld pasiudHBIXB ABTO -
pOBB, BB COABaX'hb IMHKA, coiepikavimxbs ors 40 go 68%/, (aTomumx®)
CYPbMBI, NPW VCAOBiAXDL MEANTEHHAro oxJaxkAeHiA nocabk nuasiewid, camo
pacnagaetca. HanGorbe muTencuBrO pacnajgeHie kpucramioph yKazaHHA-
ro COe/IVHEeHIA NWHKAa CE CcyphMol, no aavHeENM® Monkemeyer’a m  Hiewu-
gymxHaro, Habmopaerca mpu rTemueparypb 538° C, coocrbrersywoment H0°/,
cypbMBl Bb HMHKE M Hajo momaraTh, d4TO 3Ta Temuepartypa b38° C coor-
BbTeTBYeTs BHITkIeHI0 HOBaro KpmcTalnnyeckaro BeuiecTsa mo gopmyrk
Sb Zn. I1) nanBeNG BHIIEYHOMAHYTHX'® BscabgoBaTenell TOYKA OCTAHOB-
ku TepMomerpa npu 538° G wmaGmogaerca nia BehbXb CluIaBoBh IHUHKA,
cogepsamuxt oTb 40 mo H0%/, (ATOMHHIX®) CypeMH, YTO Jalno TNOBOID
mpeamnonaraTt, YTOo BbL YKAasaHHON® HHTepBark KpuBofl oxnamieHid cmia
BoBh BMBeTh cb pawbe ykasammeIMm kpucTamaamm cmaasa o depmyab
Sby Zng (kpueramant L, IVY) BupbngoTea m apyrie KpucTAMLIH COABA LUH-
Ka ¢b cypeMow no dopmyars Sb Zn (kpmerannm ,,VI¢). Haxke 1huu sue
apTopaMu Obl10 OOHApYeHO, 4TO TOYKA IJABJIEHiA DBTeKTHYecKo# cmben
u3b cypuMbl U Sb Zn ana BebXb cOIaBOBEL (WHKA, HMBIOUIUXD CBHIIIE
50%/, cypbmil, demuTs HA ropumsonTanH Bb 506° C, a sathwb u nponen-
THOE COllepikaHie CyppMH BB HocabmHell 9BTeKTHKE chaBa DUHKA W
cyppMBl BechMa Gamsko KB 68%°0 (atommmms). Hakomens mmorumm wus-
crbnosatenAaMu  OHIM  HAWJEHH OCTAHOBKH Bb NAJeHIM TepMOMETpa



{10 OXJaKIeHIM CIJABOBBL HMHKA U CYPbMBEI BO Bebxb cayuadaxs HBmKe
400° C, xorna cmaaBm nuuka umbsm oty 0 g0 40°/, (ATOMHEIXB) CypbME;
PN YEeML TOYKA OCTAHOBKHM TepMoMeTpa miad Bchx®b cmiaBoBdb muUHEKA 061-
HHXDB CypbMolo Obi1a oxonao 321°C, a mna cniaBoB®, copepxkamuxs 40°/,
cypbust,—okono 360° C. CywecrsoBanie nocaboaux®s TOYeKD OCTAHOBRH
TepmoMeTpa Bb YKasaHHOME® RHTepBa.bt kpmsoit sarBepabBania cnaarnBsb
IMHKA k1 CYPbMBl Jalo FOBOAL MHEOCMMB aBTOpaMb AONYCTHTH 06pasoBaHie
HOBOW KpucTamuyeckodl Qopmpl (kpucramnsl ,V*), woropad, 1mo Bceét Bb-
POATHOCTH, COOTBBTCTBYETH KPHUCTANINYECKOMY NpPEBPANIEHIID ¢aMOTO NUH-
Ka, TeMleparypa KpHcTaUIH4YecKaro npeBpamenia kKoroparo uhckoabko
u3nBHAETCA BB 3aBHCAMOCTH OTDb CONEPKAHIA CypbMB BB nmbis. Pas-
JAYHEIA da3Ll CTPOEHiA CNIaBOB® NMUHKA U CYPBMBl BB 3aBUCHUMOCTH OTB
NIPULIEHTHAr0 COJEep#aHia CYPbMbl Bb LBHKEL W BB 3aBUCUMOCTH OTH YCJIO-
Bifl oxnaw/eHiAs HarlAlHO TNpuBeleHH 00603HAUEHIAME HA KPHUBOU 3aTBep-
AEBaniA 03HAYEHHBIXD CIIABOBE (dur. 3).

Jlo cero BpeMeBY MH PasCMATPHBAIN COEIMHEHIA Cb CYpPbLMOIO CBHHIA,
0J]10Ba M IUHKA, BXOLALINXDH BDL €OCTAaBh 0aGHUTORD; 3TH COENUHEH1A, KAKD
u3BBCTHO, UMBIOTE KPUCTAMINYECKOE CTpOEHle M coo0mainTt 6Gaburamb
TBepaocth. Hpomt cypuMAHBIXD COGJII/IHeH.if/'I, coobmampmuxs 6aduramb
TBEPAOCTh, Bh HBKOTOPHIX® Gadmraxsb, uMmbiomuxs BB cocraBb mbap u
0J10BO, BBLIBIAIOTCA BecbMa TBEPIHA Y4ACTHLL COEJAMHEHIA NBYXB nocaba-
anxp a1eMeHTOBb. He Bnasadack BB moApnGHOCTU PaziUYHHIXD COEJUNHEHIN
wban u onoa?), HeoGxoaumo oTMBTUTH, YTO BB 0a6UTaxh, COAEPHKAMUXD
mbiap U oaoBo, BeTphyaerca BH GoabmnHcTBh caysaems onma ¢opma ra-
KNX'D COEIVHEHIH, a uMeHHO: ciabo PO30BHIA, MECTHKOHEUYHBIA 38B316 HA
mork wanda, nwbomia gopuyay coexmnenia Sn Cuy (33,3%, Sn). Arm
KpucTalibl — 33 oTanyaloTca GOABLIOK TBEPHOCTBIO W TpU pelbeduoi
n0aupoBKE wauda Bcerga oT4eTaUBO BHCTYNanwTsH. Heo6xoauMo OTMBTUTD,
uro BhlbBlenie mecrukoHeuRBIXd 3Bh3ME coenumueHia Sn Cug Habiwigaerca
Bh ONOBAHHHXB 6aburaxs npu 5%, wban, ¥ Takoil cmiass oraUYaETCA
JYYLIAMHA MeXaHHYecKuMu cBoiicTBamu. Bb cniaBax®s 06abHUTOBD, Cojepa-
IUXDb CBHHEN'd, CYpbMy W Mbiap, Kpomk TBepiAbiXh KpHCTaLIOBDL CBHHIA
Ch CYPbMOIO WM YUCTOH cypbMul, HA noxs mamda OGsiBaOTE 3aMmBTHEH elle
posoBarhia BebIeniA cyppMel ¢b MBIapio no dopmyars Sb Cuy, mpu 4gewmws,
HAA0 MnojaraTb, YTO 3TO COEAMHERie YBEJHWUYME '€Thb TBEPAOCTh OGaGUTOBGD.
IlonoGras e wapruna seiybienia xpucramnosb coeqwnenia Sb Cu, Ha-
OonaeTcas U Bb OJOBAHBHIXL 6a6UTax’s ¢ GOJBIINML COLEPKAHIEND 0J0BA.
Uwba BT Buay, uro xpynkocrs Kpucramioss Sb Cuy, Goibme Hewmenan—
KpucTanioBb coenunenia Sn Cug, —HeO6X0AUMO 3aKIOYATL, YTOG OJOBAH-

?) Guetler. Metallographie. S. 340.
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HHI{ CIJIaBh €b MEHBIWUMDL cofepianieMt Mbiu Oyiers aydime, n6o Goab-
mad XpyDkocTh 6aburta crnocoGeTBYeTd OBICTPOMY H3HOCY ero. Bwb anTtm-
(pUKIIOHHEIZD CILIABaXb, BB 6a0UTAXh M3h IIUHKA, COALPHKAIIMXD MHOI'AR
3HAYMTelbHOE KoAwdecTBO MBAn, Ha nmonaxt mauda o6HapyHUBAIOTCA Bbi-
xknenia uss wbim u nmaka Bn ¢opmb narysu, u aTH Bhrbiedid naryHw,
no Beelt BEPOATHOCTH, YBEIMYMBAIOTH BA3KOCTh 0ACUTORL W3T IMHKA.

Badute no cBoeMy HasHAYeHI0 HE MOTYTE ObiTh 0COGEHHO TBEPIABIMH,
n60 TBepisle BRIAABMY H3b 6aburta MOTYTE X0polio paboTaTe TOJBKO
IpU ycaosBid OYEeHb TOYHOHW IIPUFOHKH PAGOTAIINXL NOBEPXHOCTEH U paB-
HonbpHO!M Harpysku uxb. Bt HOBHIXD MawmnHax® nocrbania yeiaosia Hu-
KOrJa He MOTYTH GbITh cOGNIOJEHH, U paboTaIUNE NOBEPXHOCTAMD BKJA-
ApiIDell NpUXOAUTCA LoAro npupabaToBarbea. Ho W BL cTaphxt BRIAAL"
maxtb U3bL 0a06NTOBB COCpEOTOYeHie HAarpyskH Ha HeGOAbHIOMB YyYacTHb
MO¥eTE: ORTh BHI3BAHO CHAYYaiiHEIND 3acopedieMsb, BeabpcTBie uyero Ha
aTOMB yuyacTk'b Mowers nossutkea mBerHoe sabmamie paboralomuxb mo-
BepxHOCTeil. Bcn"lszlclsie YKa3aHHBIXD BEIIE IPHYIMHE BECHMA IKeJATelbHO,
yToObl MaTepianrp BKAanwmeil o6najganrs 6B HBKOTOPOW IJIACTHYHOCTHIO,
PN KOTOPOo# OHBL MOMeETDH Jerko jgedopmupoBaTrhea B TEMBb cnocobCcTBO-
Bathb paBHOMbBpHOMY pacnpenbiaeHilv Harpyaku Ha TpPYIIUXCA UOBEPXHO-
crax’b. Jlaa  ynoBiueTBOpeHiA oOWIMMD BhlIIEYKa3aRHbBME TpPeOOBaHIAME,
NpenpABIACMHML Kb 6a0uTaMb, HeoOXoAuMO OpaTh GAOUTHL TAKOI'0 COCTa-
Ba, YTOOBl [0 CTPYKTYp'HF OHHU COCTOANM W3B TBEPABIXE 3€peHb, CBAZAH-
HHXB Mex1y co6ol0 MIACTHYHEINE HeMmeHTOMB. [lpm paborh mMArkaa macca
06abuta Ha Tpymieiica IOBEPXHOCTH CKOPO BHITHPAETCA U BB CONPHKOCHO-
‘BeHiM cb paloTaimed mefiKoH oCTalTCA JUIIb TBEpHbIA HaCTHIbL 6abu-
TA, NP 4YeMb 3TU TBEPAWA YacTUHel O6adura JONKHB OBITH XOPOLIG
Mewny co0ol0 coeinHEHH ILNAaCTUYHOW Maccolw. Bb ofmews Best mac”
ca OGabmra pomkHa ORITH [OCTATOYHO TAcTHU4HA [aA paBHoMBpHaro
pacopenbaenia nBarpysku. Ilpm Takoms crTpoeHiM 3aauBKN LA BKJIajgbielt
Jerko yuanaserca BMberk ¢b cmaskoi mbecTHoe 3acopeHle H3B NBIEM M
rpAsy, a cilyyafiHO momasmid TBEpAbIA COPWHKH OCTAIOTCA BIABICHHBIME
BB MATKYI0O Maccy 3aJMBKU BKJIAJHIIA.

Markaa wacca cymecrBywmuxs 6aGHTOBD COCTOHUTDH H3b 0J10BA, CBUH-
Ua ¥ NMHKA Bb Pa3NU4BHXDB COOTHOMEHIAXD MexAy Cco00I0 BB 3aBHCHMO-
CTH OTH coctapa 6abmra. [ua noaHoTH pascMaTpuBaeMaro Bompoca O
cTpoesin 6abuToBh Boofme He06GX0gMMO, XOTA KpaTko, pascMoTpbTh BO3-
MOKHEBIA COEJUHEHIA pa3iuyHEIXh METANJIOBDL MeXAy co00i0 BB MATKOM
macek 6abmTop®s. On0BO W CBHHEN's OpPW CIIABAEHIM APYr's Cb JAPYroMB
HE JA0Th SAMHYECKHXD coefmHeniit. O6a MeTanna MATKH, o nbpk yBe-
JUYeHlA cojep:aHid ONHOTO BH NPYroMb TBEPAOCTH TAKOL'C CIJAaBa BO3-



pacTAeTh U JOCTHIAeTh MAKCHMyMa NpPH 3BTEKTHYecKoMb cruasb, cocroa-
mews usb 62°, omosa m 38%/, cemmma. TBeprocTh Tawolt aBTEKTHYE-
ckoit cwben GyneTs MeHbme TBeprocTd cmaasa usb 17°/) cypeMml @
83%, cemuna '9).

Hante cabaywomeit napoft MeTaal0BBb, BXOJANIMXT BB COCTABDL MATKOR
gacTd GabHMTOBE, ABIANTCA LUHKDL W cBHHems. Hpumasa sarsepabsadin
CIIaBOBS IMBKA M CBHHIA 1o JiaHHeIMB Guertler’a msobpaikena va ¢ur. 4.
IMusxs, Ha ocgoBamim whiaaro pana Habémaozenii Heycock’a, Neville’a
Armemann’a ¥ ap., MOkeTH Geab awbraaro wusmbHenia cBoe# Kpnera-
JW3allid PacTBOPATL cBUAelDb 10 4%, IpW 49eMb TOYKA MIABIEHIA TaKoh
0JHODOMHOM Macchl Gyiers oxoso 417°, 1. e. Hume TOYKM NJIaBJIeHiA
gucraro nuuka. (419, 22° C). Ha kpusod nuaaBkocTH Koden®s Bpiabnenid
onHoponHoit macch (jar. 4) wab mUAKAa M cBAHOA B3ATH mpa 8%/, Pb
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10y Boarbe moapo6HO KpaByM 3arBerylbpaHia CIIABOBB 0J0Ba H CBUHLA MOKRHO Hal-
tu y Guertler’a. Metallographie. S. 722.




upn 418° C remnepaTypm unaBienia. MsoGpamennaa kpuBaa saTBepmb-
BAHIA CIUIABA W8 UWHKA ¥ cBUHOA BB npegbraxs ore 0,5 nmo 96,6%/,
CBUHIA Bb NUHKE Obja ONHTHEIMB NOyTeME NojaydeHa Arnemann’ oMt
{1910 ), »u monyyennaa umb o6was KAPTHHA ¢TpoeHiA CHIaBa HR06pa-
#wena Ha kpueodl. Ilpm nmampubiilmems yBelnyeniv cosepwania cBuANA
ceuime 96,6°/) BB cniaBax® muuka cabayers npeanonarath jadbEbitmee
miafieHie TeMIepPaTypH NJaBleHiA CHI4BOBD 10 ThXb mopbh, MOKa M3b CUia-
b8 HE HAYHETDH BHINBAATBCA TUIOTHAA OZHOPOJHAA Macca CBUHIA Cb Be-
BHAYRTEJNBHBIND COLEpPHaHIeNs PAacTBOPEHHAr0 Bb HEMD IHUHKA, MPH YeMb
Temueparypa zarBepabBania nocabiHAro cniaaBa cBHHUA Cb HE3HAYNTEdb-
HHMT KOIMYECTBOMD IHHKA OYJeThb HUWe TeMIepaTyphl MJIaB/leHla YUCTATOo
ceuniia. Ilo panamnts Matthiessen'a u Rose '!) pacTBopumocTh NIHHKA Bb
ceuunh Gest sambrHaro uaMbmeniA kpucramnusanim gocturaers 1,6%/.
Hakonems Tperpelt mapoil metannoBb, BXOAAMWXDL BL MACKYH 4acTh
6abuTor®, ABIAETCA 0J0BO W IUHKL. HpuBaa sarBepabpamia mocrbaueit
rapsl MeTaJlIoBb ((lvl. ¢ur. 5) nocrpoena Guertler’omd no manupimbs Ney-

M?, onoba. |
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cock’a, Neville, Wiedemann’a, Mazzotto, Arnemanu’a u np. u nwkers BB
o0meMs cabaywolnee 3HadeHle: KaKbh BUIHO N0 KPuUBOH Beh chaaBb NEHK
¥ 010Ba UMEIOTH OIHY OOINYI0 3BTEKTHUYECKYID MACCY CB TeMIEpaTypolw
nnasienia Oawskol kb 197° C. npu uyemsb cocrarb obumeil BTEKTHRH Oy-
netv 83,3% (atomenxt) osoBa BL nmmkb. Janke Arnemann’ond Geua
BawbyeHa npum BHCOKHXB TeMmieparypaxt (okoao 300°) wmeGoabwas ocra-

1) Guertler. Metailogréphie. S. 557.
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HOBKA TepMONMETpa NpH OXJaweHin CIIasa, YT0 OHB 00BLACHAND NPEBpa-
menieMds WacTHO® [UHKA 3, colepXxamuxb Bb ce(b HemMHOro o01I0Ba, BbH
gacTuIH uwncraro nuaka (). Hakomeusn Mazzotto mpu “cpoux's nHabmofe-
HifiXB 1OAYYANL HE3HATATEJLHBA OCTAHOBKH Bb NAlEHIM TeMMepaTypsy
ciiaBa NpH oxJjaxjedift yme nocab Bubaenia obmel 3BTEKTHKW, U Ta-
Koe ABdenie G6miao mpummcano Mazzotto mpespamenino wacruns orosa. Ho-
nagpabiimia rRaGmogenia mokasann, 9to nocrbimBifl OCTaHOBKU TepMOMETpa
pabiogaloTes Iade W BB THXD clAydasdx®, KOTA3 CIUIABDL LMAHKA colep-
ATb BecbMa Majto onoBa. Takxums obpasomd Hocrbnmee orwbyennoe AB-
nenie BB KpPWBOA 3aTBepinbpaniA CIIAaBOBDL UMHKA M 0/0Ba OcTaerca IO
cero BpeMeHU He BHACHEHHEIMG.

Beh cymectsywomie 6aénTsl 110 npeo6rajgamoieny KOJAUIeCTBY OJHOTO
| 13b DIEMEHTOBB MONHO Das0MTh Ha CIVIABEL CBHALA, 010Ba M IIHHKA.
" IipofiHMe coIaBHl M3L CBUHUA W CYpbMH, BeaBICTBie WXDB  3HAUATENbHON:
nemeBusnb, GpuMbHAOTCA YacTo HA MpakTMKE Ha RAIUBKY NOAMUNHH-
koBs. U3t pambe pasemorpbHHO# KpuBOo# sarBepihBadia Takoro CIHAaBa.
(cw ¢wur. 1) cabayer™d, YTO 03HAYEHHHIN CIIaBb MMBeTh BBTEKTHKY NpH
13/, Sb, u mpn GoiakmeMb CONEPHAHIN CYPHMBl CILTABL COCTOMTL M3D-
TBEPAHXh KPHCTANIOBD CYPEME, COEIMHENHBIXb BBHUNEYNOMAHYTOH BBTEK-
g0, umbiomell I0CTATOYHYIO ILJACTUYHOCTH. XPYNKOCTh 3€PEHDB CYPbMBI
HE BpPEeJUT)L CIUIABY, W60 3TU 3€pHA JEerko MOryTh mnepewbmarbca BB
mnacTHuHoll macch serexTuxn. llpm cojepmaniu cypbmbl cabie 25%, kpu-
cTamnbl cypbMbl MMBIOTH 3HAYMTeJbHYIO BeawduHy, ThcHo kacalorcsa Ipyrb
Ipyra W cnjashk BeThICTBIE 3TOT0 CTAHOBUTCA BECbMA XPYIKHUMD. Bt Ea-
yecTpb MaTepiala 1A SaIMBKA MONWHIHAKOBBL O0O0BYHO npunmbasorca
crtassl ceuHIA ¢b 13 —25%, Sh, Ho 3Tm cmaaBe He ropArcd nAsA GoJb-
mnxb yUBILHEEXD NaBienii. Wsgberswii coaaps dynnesa mia noAmunBd-
KOBL MELIEHHO Bpallaioninxca Bajosb coxepxnts 83,5%¢ Pbu 16,6%0 Sb.
B® conaeel CBHENA Ch cypbMom Hepbaxo wupubapnawThs HemHOro Mbaw,
HO TIpM 3TOMD BB BLILIENPUBEJEHHOH CTPYKTYph Taknx® CnIasoB® MOAB-
nsietea (caa6o pososaroe) coomuuenie mbam cb  cypemow mo  dopmyrk
Sb Cuy. Taws cnnasp, npuwbaAemblll Ha kenrb3HbIXE Z0poraxs C-e d’ Est,
cocroutd uaw 65°/, Pb, 25%, Sb u 10%, Cu, upu 49oms mpu GOTBLUIEN
copep:anin Mbim cmnasp nbraerca XPyDKHMD.

CoiaBel 040Ba M CYPbMBI, OOBIYHO TNpuMBHAEMEE 1A 32JUBKH IONMIMUI.
HUKOBb, KAKB 9TO BBITeKaeTh u3h pambe pascMoTpbRHOA niarpaMmer 3at-
BeprbBaHiA STHXL CMIBBOBL, Bb B3aBHCHMOCTH OTh COJAEPHAHIA CYPBMEE
(cw. pur. 2) coctoarh UzH POMOHYECKAX'H KPUCTALIOBD COEAMHEHIA 0J0BA
u cypembl no gopmyas Sby, Sng m Sb Sn, coenvHeHHBHXD MIACTHYHON
Maccoll W31 0NM0Ba, NMPH 4eMb BHABIMBIieCA KpHCTAMIb MArde HACTOR.



<ypemel. Ha npaktuxd cnnaBer onoBa m cypbMbl, BeakicTBie wux® sHAuM-
TeJbHOH IOpPOroBuM3HH, npumbudAiorca ovenmb phiko, a sarbwr u conep-
JaHie CypbMbl B TaKuX'b cruapaxd phaxo mpessimaert 25°/, Kb cmaa-
BaN'b OJ0OBA M CYPBMBl /UIA YBeauyenia TBepiocTH HepBiako npubasnserca
HeMHOro whin, npn vemt Ha cTpykTyph mauda Bb nocarbamems caysab
PAIONE €T KpHCTALIAMHU COeNUHEHIH oaosa cb cypbMow (Sby Sny nanm
'Sb Sn) BmabuaAwTcA eaTHe eNOYHBlE KPHCTANIB coefnmHeHis wham cb
onoroms 1o ¢opmyrs Sn Cuy, xoropee camm mo ce6t 061a0A0TE 60b-
mois TBepaocThio. Ilo macarbpopaniavt Charpy Hamaysmmmu cBoitcTBaMu
obsanaeTs cunaBb uwbiomin 83,33/ Sn, 11,11%; Sb u 5,56%, Cu, u6o
npu GoiblleMdb CcofepHaHin wbam TBepable enoyHsle KpucTawisl u3b Sn Cuy
IIponajanTs.

Bb rkavecrst Gabutopdb Ha mpakturt Hepfiako upmmbEAOTL cniaasb
U3b CBUHI, 0JOBA WU CYPbMH, UPH YEMb COLEpHAHIE CYpRME BB TAKHX'b
cnnapaxb konebaerca otn 10 mo 18°/, m onosa orw 10 mo 20/, Crpyk-
TYpd TAKUXDB CINABOBB COCTOUTH U3h POMOMYECKUXB KPHUCTANIOBE COEIU-
HeHIfl CBUHIA CB CYPFMOK WJIH 0J0BA Cb CYPBMOW, HO CBA3ylOmAsd HXb
IJIACTUYHAA SBTEKTHKA [OAb BriAHiems npumbcu oxoBa BB ceuamb 6yeTs
TBepie, bMWD YMCTAA CBUHIOBAA IBTEKTHKA MPOCTOTO0 CBHHIOBO-CYPhMA=
Horo cmaaBa, Beabncreie dero nocabndie Tpo¥iHBIE COAABH H3% CBUHIA,
0710B& W CYPbMB HepbaKO ymoTpebadioTcA AJA 3aIMBKU BKJIAJHILIER Cb
-0obmol0 Harpyskow. Hakonen®s Kb 6abuTaMb HEOOXOIMMO OTHECTH CIJARD
IIMHKA CBh CYPBMOK CT HesHauuTe.dbHolo npumbchblo 010Ba; 0GHIYHO copep-
WaHie 0/l0BA U CYPbMH BB TaKUX'b CHIABaxT Konebnercs mexay 10 m 159,
TuaKs c: cypbMow, KaKb 3TOH BHITEKAeTD M3b panbe HpuUBeJeHHON KpH-
Boit sarBepabBamia (cm. dur. 3),maetTv coenudHeHie BL KPHUCTAINIHSECKON
«popms BEcbMa TBepHOE W XPYOKOe M KPOME 3TOTO ¥ NMEMEHTHPYIINAA HXB
Macca OTAMYAETCA [OCTATOYHOW XPYNKOCTBIO, II0O9TOMY YHCTHIE CILIABHL
UPBKRQ W CYPBMH /1A 3alMBKY NOAUMIHUKOBDL He yhorpebasiores. Hes-
‘HayuTeIRHAA NPUMBCh 0JI0BA YMEHbIIAETH XPYUKOCThL OBTEKTHKM CILIABA,
HO Cb JpPYrol CTOPOHHL COJAEpIKaHie 0J10BA He NOMKHO OHTh O0JblIe YKa-
3aHHaro upefgbaa, n6o npu GoiblIeM® COHepKaHid 00Ba BBH cmiaarb ma-
pARy Cb COEAMHEHieNs UMHKA Cb CYPLMOIO HAYHYTDH BHIBIATLCA KpHCTAI-
JIBl COENUHEHIA 0JI0BA Cb CYPHMOIO, KOTOPHA OYAYTH MArde KpHCTALIHYec-
KHAXD COEJUHEHIA IMHKA CBH cyphbMow. UToGH yIepmaTh 0I0BO BB DBTEK-
Tukd conasa m BMBeTh b TEMB 3acTaBUTH BHIABINTHCA TOALKO KpHCTAI-
Jbl 3B THAHKA B CYPBMH, HEoO0X0nUMO UMBTL BB TPOMHOML cIuIaBE u3b
AIMHKA, OJI0BA W CYPBMHl cojepiaHie mnocrbuHell BB BHINEYKA3AHHHIXD
upexbraxs. [lng yBenwyenisi BASKOCTH IMHKOBMXBL CINABOBD Ch CYPHMOIO,
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HepBiKko Kb claBy NpubaBiATH HE3HATHTE]bHOE KOanYecTBo mEau, Ko-
Topad Bb nmnocrboHem® cayyas mHa moat mumda Beipbaserca Bb Bumk oT-
JABABHEIXD DAJ0UEKD JaTYHH.

Cocrap®s GaburoBs, npnmbHAeMbix® Ha npakTusb, BeceMa paszoobpa-
3eHb U Bh GoapmimHcTBh cilydaeb B3ATOE cojepiadie ymoTpebdisemaro
6aduta He MmbeTh moab coboit kpuruieckodi ombaxka. Toabko 3a uwoeaba-
Hee BpemA cxbnaHo HBCKOABKO NONHTOKD Kb HOPMHPOBKE cocrasa Gabm-
TOBD, YHOTpebliAewnX’sb HA PVCCKUX'D Helb3AbIX® Hoporaxb, riab, Kakb
unapkerHo, pacxont Ha 6aburh ABiAeTCA BechbMa 3HAYUTENLHBIML. Tak®
Ha XXV copbmarensront cwvb3nh uwmkenepoBd cay#OH TArH OWID IOA-
HATH BOHNpoch O cocTaBb ymoTpe6iadevwBXbh HAa PYCCKUX'B KeNE3HHIXE J0-
poraxd GpoH3axb n 6abuTax®, W MO MNOpPY4YeHil0 3Toro cwb3jla HMHKEHEPD
H. H. Baayepr o6paTmica Kb YOPaBIEHISMD CAYHKOB TATH PYCCKUXD He-
JIB3HFXE OOPOI's €¢b NpockBoi0 COOOHINTH O COpPTax®d, COCTABAXb H KOJAU-
9ecTBaX’hb PacCXOAyeMbXs MaTepialordb (6poH3ax® H 6abuTaxs), O CHOOCO-
6axp npioGpbrenia W maroroBneHid uXb, O Pe3yAbLTATAXB CAYKOH HXB, O
TeXHHYECKUX'h VCIOBIAXT® IpieMa HXB OTH 3aBOJOBh: W (QUPMDB H IIpoY.
Buberb ¢b orpbramu ma Beensaomennble BONPOCH Bb paclopsAxeHid T.
Banyesa Gouim joctarieHsl u oGpasipl yHoTpeGadeMBIX'b MaTepiaJoBh, KO-
TOpHE OLUIM Bb CBOI0.0‘{epeJlb nacirbgoBansl r. BanyeBHM: XHMHYECKH U
mexannveckn. Pesyabrars nocnrbnuux® wmacabioranilt m oOmis 3akiioReHia
u3b BuxXD ObM poioxensl r. Baayesmms na XXVIII cosbmareanHoM®
cpb3rt nmxenepos cayxOu Taru '?) He ocramasiamBasgce Ha pasnmi-
HBEIXDL NIOAPOGHOCTAX® BB HMBCHBAOBAHIAXD H pe3yabTaTax®s o00pasLoBb
Oponab, uwbBmmxca BB pacnopsixeniu r. Baidyepa, nepeiizems Henocpen-
CTBEHHO Kb NPOM3BENEHHBIMH WacabroBaniamb 6aGMTOBDL. XHUMHUYECKIA u3-
crbrosadia 6a6uToRD Ol TpomsBejeHs Jadoparopieli MockoBckaro
dnextporurudeckaro sasoua M. K. Hukonaesa m e e GOwuimm  ompenb-
Jevsl ynbaonbie BbBca ofpasnors. Ompenbienie TBepHOCTH, BA3KOCTH U
IIpo4HOCTH 00pasmost 06abuTOBD ObIM NpowaBeneHH TI. BaayeBwiMd npu
Jo6esHomt combiictin  agmuumcrpanin Pyccro-®pannysckaro Cynoctpo-
UTeIbBaro saBoia BB Jaboparopim mocabmaAro sapoma. O6mas kapTHHA
HpennpuHATHXS T. BaayeBumt macabpoBamiii 6abuToBs 3akJwYaiach Bb
HIkeenbaymems:

Teepmocte Ghina omperbiena mnpw noMomy BAABIMBAHIA Iapuka, 10
cnoco0y Bpmuens, mammsboit ®pemona. BAsrocTe ¥ mpoYHoeTs Gblid  ON-
perbiens 3B rpadudeckuxs sammceii Ha Toi ke mamunb Ppemona npu
MOMOIIY PAa3AABIMBAHIA CHELiAJLHO DPUrOTOBICHHHXL OPYCKOB: HPAMO-
yroabaaro chuenia 8"/, X 10"/, nomepexs UXb NLIUHH CTAJIbBHIME [IAIMH-

12) Tpynu XXVII cosbmarensuaro cuh3na HWHEEHEPORT NOABAEKHOIO COCTABA H
TATE BB 1911 1. crp. 265.
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npukoms, uwkomunt 107/, e miametpbs. Huwaunapurs (namHo Gorke
10™/w) yrnameBanaca momeperd OpycKa M TOCTENEHHO BAABAMBAJICHA Bb He-
ro go TExb mopw, moxka Opycoxd He pasybiasirca mouosamds Ham  IaBasb
‘nonepeynyio rtpemuny. Ha niarpammb BB 310 Bpemsa wapammamsn 4epTHIB
KPABYIO, OPAMHATH KOTOPOH YKAasHBAIOTbL Bb KAMKIHA MOMEHTh Tay6uHY
IPOHUKHOBEHIA NUAUHAPUKA BL GPYCOKE M COOTBBTCTBYONLIYIO 3TOMY MO-
MEHTY CHJY HaBJeHlA HA HUIMHAPUWKbL. LlowaTHO, yro wbmMb Goabueio BA3-
KOCTbI0 obJanaeTs Opycok®s, Thub rayGske, He paspymias ero, MOKHO BAa-
BUTh Bb HEr0 UWIHHAPUKL M MOMXHO cYuUTaTh Opycokd ThEMB upouynbe,
vBMe Oyners Goablie TO gamiedHie HA LMIMHAPUKS, NPH KOTOPOME Opy-
COK® paspymaercd. Ecam mpexnonomums, 4To M HwbeMb OpyCOKD Cb
abCONIOTHOM BABKOCTHIO, T. €. TAKOi, Bb KOTOPOH MOMKHO BIABUTEL TIHAJIHH.
IPpUKE, He pasphiBad ero, BO BCIO €ro TUJIMHY ¥ HA30BEMDB BASKNCTH Ta-
koro Gpycka umenomd 100, To BaAskocTh BCBXB ApYruxb GPYCcKOBL GYAeTH
BEHIpa/KE€Ha BBH HPOIEHTHOMD> OTHONIEHIM OTH alCOJIOTHOM BASKOCTH: OH&
Oyners LpejcTaBieHa gucaamu, HayuHaa otk 0 no 100. Taria umcra  n
NOKA3AHH BB COOTBBTCTBEnHOi pyopurkk HmKenpuBeleHHHXs TAGIUI.
[IpounoeTs BB 3THXD e TAGAMLAXD HOKA3aHA WYHCIAMH OPOHOPIIOHANb-
HBIMK pasjaBiuBamed curb (m1a =araspHoctu), a, mMerHo, BB 27 pass
verbmunn. %) Boum npoussenens eme Mukpockonmueckia uscabyosanis
mIaoBhL, NPUTOTOBJIEHHHX® Takske zaBogomts W. K. Huxoaaesa.

Onpenbrenie xoaddumieTra TpeHiA MW pasHOHR CTENEHH CTHPAEMOCTH
HCHBITYeMBXD 6abnTops He npousBojuivck. Masberno, uro kosdgpuiien-
Thl TPeHiA PasHHIX'B COETABOBHL GAGUTOBD OTJIWYAIOTCA MEHLY COGOI cpaB-
HATEIBPHO HEe3HAYMTENBHO M YTO Topasfo Gojbllee BligHie HA cuay Tpe-
HIA OKA3BIBAETH KAYECTBO UpWMbHAEMAro cmMasogsaro maciaa. OmnwTta Ha
UCTPAEeMOCTh TPeOyIoTs 3aTpaTel 0oJbMIATO BpeMEHH M, BCE-TAKH, He MO-
TYyT® OBTh NOCTaBJEHHl BB ycaoBia, umboutia mbero Bn phitcTBuTennnoil
cayxok. o

Iponssoannnce eme HaGMONEHIA TeMIepaTyps TOYeKd MUIABIEHIA n
OCTHIRAHIA cnaBoBBL. BB Tabiuuaxs 9TM JaBHHA He NPUBOAATCH, TaKD
KaKb He umbiock BB pacmopsikeHin cOOTBBTCTBEHHRXEH XOpomo o6eTap—
JEHHHXD (usMYecKuxs OpuGopoBb; HENOCPEEeCTBEHHOE ke HalMoIeHid
TEPMOMETPON® MOKA3HBAETH, YTO AJA BCEXH pascMaATpPUBAEMBIX'h COCTa-
ROBE 6abHUTOBDL 3TH [AHHHA PA3HATCA HE3HAYUTANBHO, a MMEHHO:, Hayalo
niaapiaedia oxojgo 230—235° u wkomems maaBaeHia okoiao 240—260°.

Ha mpakTterb B HBKOTODHXB ciydadxd uwkeTs 3HAYeHie OPOLONKH-
TEJIbHOCTh M€epiofa BpeMeHd, 3aK/JA0TEeHHATO MeIy MOMEHTOM'B, KOIJa IIpH
OCTHIBAHIM HAYMHAETCA crywenie Oaduta (komens maasiaenis 240—260°),

13) Ha giarpamMax® mamwusa Opemona 1M/ abenuccH 6u1ah skpaBmaenTens 27 klg.
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U MOMEHTOMD MOJHAro 3arBepitBaHid. ITO BpeMA HYKHO MHOrZa ' 1as
NpOU3BOACTBA, TaKb Ha3hIBAEMAro,,Ha¥aselBaHia' 6abuTa. ITa mPOLOJIHKH-
TeNLHOCTh Tepiofa HavaswBamia Thwb Gogbme, whws Gonbme Temmoem-
KOCTb COCTaBa, 4TO, BB CBOK OYepelb, HAXONUTCA BbL NPAMOML OTHOIE-
HIZ OTB TENJOEMKOCTell U KOJHWYEeCTBA BXOJAIMIUXD BL COCTABL METANIOBS.
Ecan TennoenMkoCTh cBHHIA NPUHATH 32 €IUHUIY, TO TEILINEMKOCTH OC-
TAIPHBIXE COCTaBIAOIAXE MeTanloBb Oylets cabayonias: oaosa 1,75,
wkan 3 u cypomu 1,7. CrbaosaTenbHo HamasmBaTheA TBMB ayuine GyAyTH
Tk cocraBs, BB KOTOPHXDB Go/blle COAEpWaHIA 0M0BA U MEHbINE CBHUHNA]
MHAYe TOBOPA 3Ta CHOCOOHOCTh ,,HaMa3bIBAHIAC JaHHAro 6abWTa HAXOIUT-
cA Bb OPAMOHA 3aBHCUMOCTH OTH €ro XUMHYECKAro CcocTaBa.

PesyibraTh cBoMx® Hab6moneHiit r. BanyeBb naeTh cHavasa BB 06
ue# Goapmoii tabauub, a sarThub, ana G6oake HarasgHaro BEIACHEHIA CO-
cTaBa 0aOUTOBL BB 3aBACHMOCTH OTh HXDb HasHadeHid, r. BaiyeBr u3b
obmeit tabauusl nkraerr BHOOpKY, pacnpenknas cocraBbs 6a6UTOBD MO
1Xb HaszHaueHino. PesyapraTtomt mosob6Haro pacnpenbiemia 6ab6uToBnh SB-
asoTed 4eTHpe Huwecrbayomuxs tabauns (I—1V), npn gens meobxomum-
Mo sawbrurh, uro rpada ,nbua mo obwemy“ onpenbiena r. Bamyeseimb
N0 TeopeTHyeckod croumocTA OGabMTOBEL C€b MOUPABKOKW BAa yIbabEREN
Bbcr. O6bems Gabura, uwbomaro ynbasueii sbew papapMs 10, opuuars
3a eNUHUIY. )

Torga cronMocTs NMPOYNXB COCTABOBD 0AOHUTOBB; HEOOKLONUMHXD [LIA
3amo/HeHiA Toro se o0beMa, KOTOPHI 3aHUMAaeTh OIWHBD KyO6DH OGabura
yrbapaaro Bhca pasmaro 10, GyieTs MeHblle CTOMMOCTH ONHOTO Ky0a
5THXD COCTABOBD B NPAMOMB OTHOWIEHIH HX'B yaABIbHEXD BBCOBE.

Tabmua 1.
Cocrapsl 6a6HATORE, NPUMBHAEMBIX'D TOABKO N1A OBICTPOXO0JHHXD IIapoBO30B b,

h\ Cocrass 10 apanmsy. 4 ) A §

’ S = b o

Xoporu | Pupua HIH 3aB0KS. i —| 2 E =

Ca | Sn | Sb ; Pb |{Zn|| & ] 2 | &%

| =5 g8
4| HOro-Bamags. l Kiemck. maer, . . .|| 3,96|83,50| 11,96: 0,60} Cua. || 27,1 27 47,5 15,09“
9 B.-Btuck. T'napa, macrepck. .\ 4,26|80,00{13,00; 2,60| Ca. | 28,4 30| 4715,00
201! Pas.-Ypaabck. || 3as. Jedirmna . .|| 4,40| 70,00| 13,04| 12,00{ 0,13, 27| 7,5 22):13,45}
24l Cabupexaa Ceom macreper. . .| 2,32/63,00| 14,60{ 19,70/ 0,12 262 17| 34 12,69u
34 ’ 3as. Hmnomaesa . .| 4,16] 50,00 14,96| 30,00( 0,12} 26,8 7,5 28i11,31
49 ’ P.A. M. O.. . .| 300 42,70 14,25 39,00 0,40/ 20,2 10f 25[10,34
58 Kur.-Bocrt. 3as. Hukosaesa . .| 3,20| 40,00 16,20| 40,00/ 0,12 22,51 4,5] 20| 9,96
76 ” P. ®p, (Bepma) . . 1/ 26,30, 9,20|63,26/ Cx. || ;18,3 23| 32| 8,16
102 ’ T-p0 A. C. . . .| 3,40| 20,00| 19,00| 57,50{ 0,22} 35,5 1,55 23! 7,20

T. . Taxou 0BG. 2.
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Ta6nuua Il.

CocraBel GaGuToBB, npuMbHAEMHX® 114 napoBo3cB®H Bebxh cepiit Ges-
pasangHo.
| | . {8
Cocraeh N0 amEAIABY. o . 2 |l e
| S 12 |s
Jdopormn || ®Prpma nin 3aBOLS. — & g = f;
Cu|Sn|Sb|Pb|zal| £ & | g | &5
| &= oo} S =3
1{C'};sepauﬂ CBOM MaCTepek. . 3,48] 89,20y 7,20 Cu. | — || 23,1 38{ 47 15,84
2|1CH3[).-BH39M. daBoxp Jelikana 5,32 84,50/ 9,40/ 0,60,0,09| 27,6 '35,6; 53 15,44
8 Mock. -Bpect. || CBox mactepes. . .|| 6,34 80,30 13,20 Ca. | — | 30,3| 17,3, 42,5/14,79
10|‘ ’ Bpaunckiit 3aBoas 6,00} 80,00/ 12,00| 2,00} — 30} 25! 45, 15,32
11' Camapo-3sar. || Ceom macrepekia 9,84 79,50| 10,60| Ca, | — 33 18,1‘1 48117,23
181‘ [Tonbeeria CBon MacTepek. . . | 7,40] 72,00| 18,28 2,02| — ’436,1E 5,3i| SSl 13,78
191 Tonkccria Jopanre-Koaeco . 9,20| 72,00: 17,40 1,36 — t 39’45 5,6 28,5% 14,31
24l Cubppcran CBou macTepek. . 2,32, 63,00] 14,60; 19,70 0,1‘2| 26,2i 17 34112,69
25| ’ P.A M Q. . . .| 2,00 62,60 15,00] 20,00| 0,12 25,5i 17,5 33,5112,49
30| Mock.-Kypek. || Com macreper. . 4,84 54,60, 7,16!33,32! Cx ]8,7l 26| 341227
42': M. B. P. (mc.) | N 1 com macrepek. | 3,04(45,0] 13,72 38,00/ Cx. 21,9| 241 27/10,19
44’ Exatepmuuuck.; 3as.-Huxomaesa . 3,40| 44,82] 11,24] 40,00/ 0,21]] 26,4, 12 27.10,67
501 Kro-Bocr. 3as. Jmeosek. . . .| 3,36| 42,50| 13.60| 40,00/ 0,16] 20,8/ 11} 24;10,31
54 Jlut.«Ponen, CeoH MacTepek. . 1.40] 36,00{ 16,96| 45,00, — 20, 21 9,23
69 . P. A. M. O. . . .|| 240]30,50|17,3049,30 0,18] 27,6] 20,5 47 8,90
v82; Che.-3anaan. || Macr. C.0LB.. . . 4,31 25,36, 8,20 62,14| — (pel| men || 1) —
124 Jlu6.-Pomen, Ceou wacrepes. . 0,20| 0,60 18,50] 80,50 Cax. 200 17,5, 31j 3,69
| {
Ta6auua il
CocraBnl 6a6uTOBb, NpUMEHAEMBIXD 04 DACCAKUPCKUXD BAlOHOBD.
~ &
CoctaBh 10 aHANM3Y. ?‘, i g E
JToporn || Pupma mim 3as0is. % S E ’: .
Ca | Sn [ Sb | Pb |Zn| & | & | & | &%
i B aa) = =9
5jt I0ro-3aua. Kiescx. mact. . . .|| 5,34)88,00, 11,28] 0,29 Ca.| 29,4 13,4 40,5 15,10
18] Tlonbeexia Ceon macrepek. . .| 7,40}72,001 18,28 2,02, — || 36,1 5,3 381 13,78
31} In6.-Poxen. ' 4,60( 54,64 10,20 30,00/ 0,13 23 20 28/|11,85
35| Chpepana MocE. MacT. 3,921 49,20| 12,80| 34,00: Ca. || 16,3]| 11,25 24,5114,43
39 " IMenymeps N 1 . 4,20 46,00 12,28 37,31| 0,12} 22,4 12 2711 11,40
40|| Mocr.-Bpecr. || Cpou macr. X 2 1,80 46,00/ 9,60| 42,00/ 0,18| 17| 20} 26,5)(10,80
46| Mock.-Kypes. | ,, ,, N1 3,64 44,00 6,36/ 45,80, Ca. | :19,8 15| - 25| 10,99
54/ In6.-Poven. | Csom mactepck. . .| 1,40|36,00|16,96/45,000 — | 20| 7| 21| 623
b5l ., ’ Jwopanes mauda . .| 0,70| 40,80| 12,00| 46,00/,0,22|| 15,8] 24 28||10,74
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. i
| CocTans N0 aBAJHSY. é : é '§
TLopormn | Pupua mIm 32807b. !1 = |2 E =
' Cu | Sn | Sb | Pb |Zn 5 5 é. 5%‘
65/ 0ro-3amnag. 10. P. 3asons 1,80, 34 8,88 550,22 420,2 6| 21 9,85
77 Kar.-Bocr. Bas. Jesikmaa . . .| 2,80| 26,12| 14,80| 56,00{ 0,22 26,8| 5,6] 24 8,14
84 CuspBasem. | ., . . . .| 3,00/240013,40/5850[0,12 25| 6| 23 7,99
{ 96/ M. B. P. (m.c.)| Con macrepck, . .| 4,00]22,00,10,00| 63,50,24) 23,1 9.4 31 7,81
101} Pas, ¥Ypaa. 3as. Jlucopex. 2,24! 21,00 16,60| 59,80, 0,12} 22 16,25: 34 7,25
109 ro-Bocr. » " . .|| 1,00/ 15,00 13,90 69,70 0,20i 23,5 5,6( 29 6,28
116 ,, P. @p. (Bepra) . .|| 1,40/ 6,00/ 16,94 75,00, 0,27} 22,7} 5,17, 25,38|| 4,82
|
Ta6auua V.
CoctaBsl 6a6uTOBD, NpuMBHAEMEIX® 1A TOBAapHHXD BArOHOBE.
: L&
CocraBs HO aHAIH3Y, ‘ A . £ ||
. o ) S °
Toporu | Pupma mim 3aBOAD. ' | % § = : .
Cu | Sn | Sb | Pb {Zn} R = 2 || &
\ l l ERERCR LS
N ] | |
41| TamkerTCK. I'a. Macreperia . .| 1,70| 48,00 7,20|42,80,0,17 17,1 33| 30110,89
54l Tu6.-Pouea. Csim macTepek. . .| 1,40(36,00]16,96| 45,00, — 20 7‘ 21“ 9,23
1 62| Cheepuna Mocg. Mactepck. 3,20| 37,50| 21,00] 38,20/ 0,12 30,5 2,35} 20,511 9,63
68| Exarepunmuck.| Sas. Hmkozaesa . . 2| 31,94 15,00/ 50,60| 0,18} 22,5 7,5 251‘ 8,82
171 " , Jlefiruda 2,20( 23,80| 18,20| 50,00 '0,243 27,2 3,75; 29& 8,41
79} CuGapcraa ,, Huronaesa . .| 2,36]26,00 13,36/ 57,50 0,25, 24 6‘ 235 8,16
"81j Mock.-Bpecr. | Cpom macr. Ne 3 — 125,70! 25,30 48’701 0,20/ 33,2 1,9{ 22]‘ 7,64
{ 86) Hoabcexia [lueckis Macr. 3,92| 24,00 7,60| 64,20, 0,12| 20,5 14] 32| 8,05
94 — Lopancs. Togm. 0,60| 22,50 7,40| 69,00; 0,20 13,3|| - 20:3 26\‘ 6,57
195 — Illenmieps . . 4,20| 22,50| 23,64 49,44 O, 17 33,6 1,6!| 23,51[ 7,57
99| 0ro-3anaxn. || Hxa.-P. T-so 2,60| 21,60 18,40| 57,30] 0,24| 29,7 2 25 7,31
101|| Pas.-Ypaanes. || 3as. JucoBckaro . . | 2,24/ 21,00 16,60} 59,80| 0,12} 22 16,25| 34!‘ 7.25
112 — Fp. Eyposcnie ‘ : 1
,,Maruoaia® 0,40| 10,00| 12,00/ 77,50, 0,%4! 22,9 8,4‘ 31| 5,40
117! Cp.-Asiarckas || 3as. Hugonaesa . . 2| 5,76|17,50| 74,50| 0,14 25,2 ].O| 28l 4,95
118! H0ro-Bocrosn. || ,, Jucosesaro . .|| €& .5,00 15,601 79,40] Ca. || 18,3 12| 24} 4,67
120, — Henry Ratzel 0,10 3,05] 16,20} 80,40| 0,20 20,3 15,6| 30‘ 4,01
121} Cts.-Banans, || Macer. Bauar. . ., .|| — | 1,00 17,00/ 81,40{ 0,20 20,7/|11,27|25,31; 3,68
192 Cp-dabunesun | Bas. Copuono . . . | 0,35| 0491620 82,50, Cn. | 19 17; 30; 3,61
|

Kakb BHAHO H3D NPUBENCHHHIXD TabAAIhL COCTaBb GAOHTOB®, YIOTpED,
JNAEMHXD HA PYCCKUX'B #KeldB3HBIXB JOpOrax’d Ald OJAHAKOBAro HasHA4YeHidA-




BECbMA DA3iHYeH’s UM NPH 3TOMB HeobxonuMo samirTuTe, uTO rpoMagHOE
OONBWHMHCTBO YOpPaBAEHIH cJaykOB TATH O3HAYCHHHIXL JIOpPOr'h, UOCHJAD
obpasiel r. BanyeBy, BrICKazalo moaHoe yIOBIeTBOpeHie HXTE paGoToM.
lanke naa phmenia Bompoca o ayumemd coctaph 6abuTa Bb 3aBHCH-
MOCTH OTh €ro HasHadeHid r. BaayeB®s Ha OCEOBaHIM OODIMXTD TeOpeTH-
YeCKUX'b pascyxeHilt pasbnBaeTsh Bck 6a6nTHl Ha OJOBAHHEE W CBUHIO-
BEIE U TPH 3TOMB cuuTaeTd Jayymmmua Bch Th 6a0uTH, KOTOpHle HpH HC-
MNTAHIAXD OCHAPYKUIN XOpOIliA MeXaHuvecKis CBOHCTBA; 32 HUBKIA upe-
mbasl XOpomWuXh MeXaHWYECKHXH CBOUCTB® BHOpaHH A TBEPAOCTH- OT-
whbrtka 20, nna Baskoctm 10 w paa mpounocru 25. Hakorens, BB 3akiio-
qenie cpoero gokiaza r. Bamyern naers obuyo Hmsmectrbayomyio taau-
ny V, Bb KOTOpYlO OH'b BROCHTH Hamiayullie 6aSHTH DO €ro HCHHTAHIAMb.

. Tabnuua V.

Hannyumie 6a6mnrThH.

| | | |8

| - ! CoctaBs mo aeaamsy. 5 ¥ A ©

Jiw,[[ OPOUV M. dupna w1y sapoxd. f. - 2 g 2 |5

| | tu | Sn ! Sb | Pb 'Zn 2| 2| 2|&z

‘f ! -2 = I=Es

| | . |

; U3t uucTo 00BAH.: } | ‘_
2| Coizp.-Basew, || 3ap. Jefikuna . . .| 5,32/ 84,50| 9,40/ 0,60| 0,09 27.6i 35,6; 53 15,14‘
9| B.-Bbackaa I'x. macrepexiz . .|| 4,26/80,0013,000 260| Cx || 28,4 30| 47,15,00
14 —_ Bpavexiit sae. . .|| 4,92 78,90 12,40/ 3,80 — || 28,3 28,75‘ 55 14,70}
4/ 0ro-3anaxn. || Hiesck. macrepek. . || 3,96/8350| 11,96/ 0,50\ Cx, || 27,1/ 271 47,5|15,09

U3 0n0BRHHBIXD: i

24| Cubmpekas Csom wacteper. . .|| 2,32| 63,00) 14,60| 19,70 0,12!! 26,2 17 34; 12,69
25 — P. AL M. 0. % 1., 2,00 6260|1500/ 20,00 0,12 255/ 17,5 33,5/ 12,47}
26j| FOro-Bananu. || Kiescr. macreper .|l 3,20 59,62| 11,68 25,00/0,12| 23| 18,1 34|12,52}

36| Che.-3anapn. | Macr. Baar. . . .| 2,00 48,80| 14,00| 85,00 0,14 21,4| 36,5 31 11,20f

U3b CBHHUOBLIXD:

69 —_— P.A. M. 0, A, . .| 2,401 30,50| 17,30/ 49,30, 0,18! 27,6 20,5 471 8,90
116 — P. @p. (Bepaa) . .| 1,40 6,00| 16,94| 75,00/ 0,27|| 22,7/! 5,17/!25,38| 4,82}
101! Pas.-Ypaaver, || 3ae. Jumcosekaro .| 2,24121,00 16,60]59,80| 0,12  22/[16,25] 34| 7,25]
86/ Hoabcexia Mueck. waer. . . .|| 3,92/24,00] 7,60|64,20|0,12| 20,5 14| 32| 8,03}

Ws® yucTo cauku0B.:

121f| Cbe.-3anaze. | Macr. Baxr. . . .| — | 1,00 17,00 81,40/ 0,20| 20,7)/11,27(25,31l| 3,68
124 Iu6.-Powenck. | Crom mactepex. . .|| 0,20{ 0,60| 18,50( 80,50| Ca. 20/ 17,5] 31 3,69
120 —_ Henry Ratzel . .| 0,10/ 8,05|16,20! 80,40 — 20,3l 15,6 30 4,01

122 Cp.-AsiaTTKaa; 3as. CopmoBo . . .| 0,35 0,49 16,20(82,50! Ca. 19 177 301 3,61

|
|
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Usv pascmotphuia nocabiameit Tabammer r. ‘Baiyers BhckasmBaeTs
BaKAWYEHIA, YT0: 1) YUCTO OJOBAHHEIE GaGUTHI, NPaBUILHO COCTABJIEHHHE,
06/1a51210Ts BEHICOKHMHA KauecTBaMM, MOTYTDh YNOBIETSODATh CAMBIA CTporis
‘Tpe6oBaHiA, UpeNbABIAEMHA eAB3HEIME JOporaMu Kb 6abuTams, U CTo-
ATs BHB Komkypennin. 2) Havecrsa onoBamHEXBL 6abutoBs He BMBOTD
HUKAKHX'D NPEHMYIIECTBD MEepels CBHELIOBHIMH; 3) 4YTO KacaeTes HHUCTO-
CBHHIIOBBIXD 0a0HTOBB, TO OHE IO BABKOCTH OJHHAKOBH Cb OJOBAHHEIMA
W CBUHUOBHIMH GaGHTaMM, YCTYNAOTH MOCTBIHAME TONBKO 0O TBepHOCTH.
Bt 10 e Bpems, mo sakmouenian® T. BanyeBa, uncro cBuENmOBHE Gabu-
Thl IPEBOCXONATE BCh OcTasbHble 1O yCTORYWBOCTH CBOMXTE CBOMCTB®,
BCABACTBie Yero aBTOPD BHICKA3HBAETD npennonomeHie, 4To 14 HOTpPeC-
HOCTeH HeJB3HHIXD JOPOrs, Kak® 10 cBoeil HeGOMBIION CTOMMOCTH TAK®D
M 0 MEeXaHHYECKUMB CBOACTBAMD, BHONHE HpPUrojeHh CBHHIOBHI GAGHTDL
u3b 83% cBunma m 17°, cypsuel. Bt 00060 OTBETCTBEHHHXD CAYHAAXD
wenbsHonOpokHOR npakTHEE r. Baayeps peKoMenayeTs YHOTPeOAATDH
CubCb M3TL  IYyYMIMXD ONOBAHHBIXE 6abuross, wmbomuzs 5,559, Cu,
83,33%, Sn u 11,11%, Sb, u u3b CBHHIOBHXH GAGHTOBDL BHIIIEIPUBE IEH~
Haro coctasa. [lnd BhiAcHeHiA cBoero nocabpEAro npemnoenia r. Bamv-
€B% Crbranh pAh ONBITOBS, KOTOPHE BOOGIIe JAIH XOpoLie Pe3yAbLTATHI.
Jua maroTosnenia cyBenm M3L AYNNEXD ONOBAHHEIXS M CBMHIOBHXD 6a-
Ouros, r. Bamryes cosbryers npuroTopuTh cHayana oTmBABHO BA Bbi-
MeCkasaHHbIX'D cOCTaBa 6abura ¥ 3aTEMB cmaasuTh U ewbmarte uxL B
#wenaeMoit npomopniu. Jbr1o Bb ToMb, 4TO BB ON0BAHHOMD 6abuTh Bo
BpeMA OXJaIeHiA HOoCrB mIaBieHiA JOMKHEL OPOM30UTH (YKA3AHHHSA BhI-
we) Kakb Obl XUMHYECKIiA COENMHEHiA, KOTOPHIA, OYEBHAHO, Bb HKOHIH-
TPUPOBAHHOME pPAcTBOPB npouszodiuyrs mnornbe, Hewenn BB pacrsoph
PpasbaBleHHONs CBUHIOME.

Ha pany ¢t psydyeHieMb MeXaHHYECKUX'b CBOMCTBD PA3IMYHEIXB 110
'€OCTaBY 0abHTOB® DPOU3BOAHINCE W MeTamtorpadudeckia wuscabroamia
nocakaauxs. Taks K. Loebe 8% 1911 r. %) ony6aukoBans ceom wuscrb-
JoBaHiA HaNb GabuTaMH H3B CBHHNA, 0J0Ba M cypbMel. Campbell u Elder
HA OCHOBaHIN CBOMX'B HAGMIONEHIA HaLb BHIIEYKA3aHHEIMD COCTABOMD 6a-
‘0MTOBD fladd NPHOJH3HTENbHYIO HiarpaMmy ') TpoHHOrO CHIaBA U3TL 0J0BA,
cBUHNA ¥ cypeMl. OsHaueHdas miarpaMma locTpoeHa ua OOmEND [OJIO-
KeHiW, 4TO cyMMa IepHeHIHKYJIApPOBD, ONYIEHHHIX'D U3h KAKOH JAM60 TOUKH
BHYTPY DaBHOCTOPOHHALO TPEYLOJbHWKA, paBHAETCA ero BhcoTh. Peayn-
‘TaThl ONBITHHIXD u3cAblOBaHIdA, wu303pameHnble Ha niarpammb (pur. 6),
TakoBH: 1) mampblcmas TowKa miABAeHiA TPoOWHOro cmiaea (ra aiarpamub

14) Metallurgie, 1911, 8, 7 u 33.
15) Metallurgie. 1912, 8. 422.
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‘roua 0) usws 80%, Ph, 10%, Sn u 10%, Sb oOmapymusaerca IpH Tem-

nepatypb 245° C, 1. e. mpubnusurensno Ha 2 rpadyca HUME TOYKH 3aT-

BepnEBaHiaA 2BTEKTHKA H3T cBuHLIA # cypbMH. 2) Hmxnaa Touxka mnnas-
<%
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dur, 6.

denia (Ha piarpamwk Touka P) Obna o6mapymena y cmiasa, wwhiomaro
40%, Pb, 57,5%, Sn n 2,5%, Sb, npm Tremneparypht 189° C, cabroBa-
TeIbHO Ha 7° BHIE TeMUEPATYDH ILIABIEHIA 9BTEKTHYECKON MAcCCH IROII-
HOro cmiaBa u3b cBUHIA M oxaosa. HeoGxogumo zambrure, uTo monomenie
anuift Of, OP n dP nmamecemo W. Campbell’emt npuéansurenso. OGmee
3HaYeHie H3o0pateHHOR jiarpaMmbl TaKoBo: mpu Bepimeb TpeyroasHMKA
A-—uwberca cypeya, npu B—eBuHent u npu C—oi0Bo. DBTEKTHYECKASA
Macca 3B cBUHUA M cypeMbl umbers 13%, Sb u ma aiarpammb coorsbr-
CTBYETB TOUKE I. IBTeKTHUECKAA Macca H3b CBHEIA M 0]0BA MOPH 629/,
Sn ¢b Temnepatypour miaBrenia 182° C nemurs BB Touwb q. Ha awmin
AC paBencrBo BrimbiaeHiit M3TE 0J0BA U cypeMel (St Sb) o6o3HAaYeHO TOuU~
K010 g; f—Touka ocranoBkm Tepmomerpa mpu 422° (O, d—rouxa ocra-
HOBKM TepMoMeTpa apy 240° u e—nogo6HAA #e TUYKA TepMOMETpA [IA
BhAbnenit onosa Bb popub a (Sna) mpm 10%, Sb.

Cymuoctr npencraBnennoit piarpammel BB 0GmUXE yepTaxre OyleTs
TaKOBA' BB mpocTpancteb Ar of—npu sareepabpaniil cnjaBa cravaua.
HauuHAETD: BHIBIATRCA cypeMa BBL TECHOME coelnHEHIH ¢b HE3HAYUTEIn—
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HEIME KoumdecTBOMB ojoBa. Ilo maowanu giarpammut Br OPq cmavasa mpd
3aTBepAbBaHi¥ YKasaHHAro TpofiHOro ciiasa BuAbigerca CBHHEN®; IO
nmomanu fo Pd—cuauana was pacTsopa mpu ero sarsepabsamin  BeuTh-
aserca Sn Pb n, naxomens, no maomanu Cd Pq—snubiagerca cHasana
0/JCB0 BD INIOTHOMB COEIHHEHIH C¢h CypbMOW (yCI0BEO OGO3HAYEHO OJOBO
,0“—Sna). Harouen®, ecan paim ynpomieHis, TPEANOJNOEHUTh, 4TO HPH
saTeep/bBaHiM RpIIEeyKasaHHAro Tpofinoro cmuiasa BuAbrderca uncras
CypbMa, TO TO WIOMai# Aiarpammel Aor mpu sartBepabpamiu cniaea Oy-
ByTDh BHABIATECA KPHUCTANLIB CYPbMEL 10 TEXB HOPE, TOKA OCTaBIILfCA
COCTAaRD CIIABA He JOCTUTHETH TpaHulbl, o6o3HadeHHOH Ha plarpaumb
ammieir ro. [locak atoro cemueus m cypbma OyAyTh BHABIATLCA OJHO-
BPEMEHHO, TOKa COCTABb JKUJKAIO OCTATKA CILIABA HMAETH IO JWHIM ro 1
50 ThXE mopb, NOKA OHB HE JOCTUIHETDH TOYKH 0. Tlpu roHUeHTpaIIN
cnnaBa, coorsbrersywiraro Toykk O,—usb cnaasa npu ero saTBepAbBanin
pprbAgioTea yacTuns Sn Sb-+4-Pb. Ecau konmenTpamisa pactBopa OyAeTh
Gompime, whwbs 3To coorebrerByers Toukd O, To WacTmmsl Sn Sb u Pb
OyAyTH OPOROJHATb BHALIATHCA usp pacTBopa mo auuia O p A0 MONHATO
saTBepAbBania ciaBa.

Bt norbk Bro mpm sarsepibpamiu cnraBa cHasana GyneTt BRABIATHCA
YHCeTHE CBUHEN's MOKA KOHIEHTPATiAd MUAKAr0 OCTaTKa He [OCTHTHETD
Toyexd aummin ro. Jamewbilmiaa xaptupa 3areepabeania cmuaBa OyneT®
OJUHAKOBA CB Dpeiblvinei.

Ilo momaxa piarpammet Aof npm sareBepnbBadiu cniasa cCHayana BH-
pENIOTCA XpUCTAANE cypbMBl 10 ThXb HOPD, NOKA KMAKIH OCTATOKD
cunaBa He INOCTHUCHEeTb KOBHERTpamiym Todeks JauHin fo; mocak srero Hay-
HyTd BHLbaATeeA dacTnnsl Sn Sb # KOHIEHTpANifA OCTARIATOCA HULKATO
ocratka cmiasa npuGumkaercs kb Todkb O. Hapruma aaTBepnbBaHiA
yacTHI'h CIaBa TpH KOHmeHTpaniu ero, coorebreryomedt Tourd O,
ocTaeTes 6ess mawBHEmiA O CPaBHEHI Cb TpPEeNLAYWAMH ciydasaud. Bb
nonts f PO meppuws npoaykTond saTsepnbpamia BB cmnasb  ABIAeTCA
Sh Sn jo Thxb mops, mOKAa COCTaBh IKHIKAre OCTAaTKA coaBa He JO-
CTUTHETD yKasaHRoit yepess OP rpamumel. Bn mocakamen® caygal usb
MUIKATO OCTATKA CILIaBa HAYHYTH BHABIATHCA ONHOBPEMEHHO YaCTULbI
Sn Sb u Pb, HO WpH aTOMB cocTaBh OCTaTKa cmiasa Oylers npuGiu-
#aTbea mo aupin OP kB Touwd p, mpm koropoil Be ToCTBAHIA MOMEHTD
sareepabBania cmiaBa BwAbIAeTCA IUIOTHAA Macca U3E Sna—+-Pb.

Mo naomazs BPq mpu sarBeprbBanin cnuasa crHavana BuAbaAoTCA
YaCTHIE CBMANA, KOTOPHIH, YCIOBHO IpennojlaraeNs, He COJepxaTs pac-
TBOPEHHAr0 Bh HHUXE 0J0BA, U Takoe BHAbieHie yacTHOD YUCTAro CBHHNA
M3D JKHAKATO OCTATKA CILIaBa 6yleThb UPONOMKATECA A0 ThXb 0P, HOKA
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KOHIIEHTpaNiA XHUIAKAro OCTaTKa He NOCTHTHeTd rpanuns Pq, nmpu koto-
pO{ OJHOBPEMEHHO HM3h IKUAKATO OCTAaTKA cmiaapa OyayTh BoiabaAThcA
YacTeIbl CBUHNA U oJoBa (Sna), a KUAKI OCTATOKD CILIABA He TPHO-
JN3UTCA KD 9BTEKTHKD (TOYKAa () OBOHHOTO CII9BA H3b 0J0BA U CBUHIA,
KoTOpasA W 3aTBepabers mocrbamefi. Ilo miromamn Cd Pq npwm zateepnb-
BaHid cmiapa cHauana OynyTh BeAbaATbCA dwacTuusl onoBa (Sna) moka
HUAKIA ocTaTOK® He mpubiawsurcA KE: rpasnnb pq. |

JIunia 10 ecTh IpaHWLA CYPHMAHHIXD U CBUHIOBHXD YACTALG IO
ciniaBa, BhAhaAwmuxca npu sarBepabpauin mocabasEAro npu  OJHMXE . K
Thx® e Temmeparypax®. Jlumia OP ecTs rpanunma Mewny NOJAMA CBUHIA
M nonsmu Sb Sn uw yxasblBaeTh HAMD, PAB IPOMCXOAUTE OJHOBpEMEHHOE
saTBepabBania yacTHmb cBuHIA B Sb Sn. Jlarbe nmmia pq ects rpanuna
M BB TO e BpEMA JHHiA eJuHOBpeMeBHAro sarsepibsamia Pb m Sn. Ha-
KOHeIlb, aunia fo ykasmBaeTd Eam®s nperbns mnpespamenida, npu Koro.
pons Begbasiorca wactuunl Shb Sn 3a cuert Sh, a aumig dp ecTr npe-
abre npespamenia vactune Sh Sn cb ofpasosamiend Snax.

Bt sakmouenie wenbsa me ormbruTh, 4TO BHINEpasobpaHHAR Aiarpam-
M2 TPOWHOrO CIIaBA W3E CYPbMBl, CBHUHLA H 0JI0BA B0OOIEe HOBOJBHO
ciopa, Ho W, Campbell ypanoch TiaBHBIA CYHIECTBEHHHA TOUKH € MOI-
TBEPAUThL PANOMD MeTamIorpad@uuecKuxhs CHHUMKOBD, A 4ero HME  ObLIO
MeTalIorpaPuyecKn aHanruanpoBano 49 pasiuyHBIXD O COCTABY CHOJIABOBD
H3D CBURNA, OJ0BA W CYPBMBEL .

Hscabnosanie 6aGuToRD pPasmIUYHATO XUMHYECKArO COCTaBa HEONHO-
KpaTHO Hmpom3BoAMJoCh MHOK BB Merannorpaduueckoit Jla6opatopin Tom-
ckaro Texnoxormyeckaro HWucTHTyTa, NpH YeMb Heo6xoaumMo 3amBTUTh,
9TO BB O3HAYEHHBIX'B> PaboTax®s NPUHUMAIUM W IPWHUMAITE ydYacTie CTy-
zZeutel MmeruTyra, KOTOpHMD BB BAXb MUIIOMEBXD paGoTh BHAANTCA
HeOouapiia macabmoBamiaA BH ymomaAuyTod obaacrtu. Kb comanrbrino oGopy-
mopapie Jjga6oparopiii HHeTHTYyTa He IACTH BO3MOMHOCTH NPOM3BECTH H3-
carbaosanie 6a6nToBBs HAa MaHAmMMUBaHie W HarpbBaHie mpH MexaHUIECKAXD
yCTAHOBKaxX®k, 60 HHeTuTyTh He pacnonaraeT® »siaeKTpudeckoil aspeprieil
KPYraielA CYTKH, a BhleykasanHaa JjabopaTopia He uMbert cpeicTBDh Ha
YCTPOKCTBO HEOOXOAUMBIXb NPHOGOPOBE. -

Onucania He6oJbIUXD OUKTHHXD H3cabloBamiii 6abuToBb, NpPOA3BE-
HEHHEIXE BB MeTa’diorpaduueckoil jagoparopid HMHCTATYTA, HAYHEMD CB
oublToBE 10 nposbprb sawmoueniit Loebe u Campbell’a (cM. niarpammy
¢ur, 6). [leperis paGorel umbioTr: WhIb0 BEHASCHATL MEXAHU3ML 3ACTHIBA-
HifA whaaro paga TPoHHHIXL CHIABOBL M3b CBHHIA, 0J0BA H CYPBMBL
Yro 6m BHecTH Bb yKasamHyIO 3ajady BbkoTopyio cucreMy ¥ Thmp ca-
MBIME 00/1€TYHTL paboTy, Bch onmiTel OblIM Pa3éUTH Ha HBCKOJLKO cepii,
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uanbHAa paa atoro BbcoBela KoaudectBa Pb, Sb u Sn Tpoitumx® cma-

' BOBL TaKHMB 00pasom®, 4ToOH oOTHoIleHie BECOBE

le OBlJIO NOCTOAHHO.

Sn
Ph

BDL Kaxaou ce-

Beero, TakumM® 06pazoM®, OblIO BHITOAHEHO 7 CEPId OOBITOBS:

1)
2)

Sn
Pb :1/1&;
5)
1)
Sn . 2)
Pb = % 3)
4)
1)
Su =1/4, 2)
Pb 3)
| 1)
?)r; =1/5, 2)
3)
1)

Sn
b =8 g;
1)
2)
Sn =1/7. 3)
Pb 1)
5)

I-n cepia.

Sb=— 5%; Pb=475%; Sn=415
Sb=10%,; Pb—45Y%,;  Sn=45%,
Sb =20%,; Pb=40%;  Sn = 40%,
Sb == 25%,; Pb—=137,5%, Sn—=137,5%,
Sh = 30%,; Pb=35%,  Sn=35%,

[1-a cepisa.

Sb = 10%y; Pb =67,3%, Sn-==225%,
Sb = 15%,; Pb =63,75%, Sn=21,25%,
Sb = 20"/; Pb = 60%; Sn = 209,
Sb = 26%,; Pb =56,25%,;;, Su= 18,75%,

II-a cepia.

Sh =10, Pb="72%; Sn=:18%,
Sb=20%,; Pb=64%,; Sn= 16,
Sb =30%, Pb=256%; Sn ==149%,

IV-a cepia.

Sb==10%; Pb=75%; Sn = 15%,
Sb = 20%,; Pb=166,6%,; Sn = 13,4%,
Sb == 30, Pb=58,3%; Sn==11,7%,

V.a cepis.
Sh=10%; Pb=177,1%,; Sn=12,9Y%,
Sb =20%,; Pb=68,6%,; Sn=11,49
Sb=30%, Pb=60%,; Sn=10%,

VI-a cepia.
Sb= 5%, Pb=283,1%,; Sn=11,9%,
Sb = 10%,; Pb = 78,75%,; Sn = 11,25%,
Sh =20, Pb ==70%; Sn=10%,
Sb = 25%,; Ph =65,6%, Sn=—9,4,
Sbh = 30%,; Pb =61,25%,; Sn = 8,75%,
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VII s cepia.

1) Shb=5%; Pb==84,45%; Sn=10,55%,
2) Sb=10%; Pb=280%,; Sn=10°,
————— =l75.3) Sb=15%; Pb=15,5"y; Sn=29,5%,
4) Sb=120%,; Pb=171,1%,; Sn=8,9%,
5) Sb=2¢5%; Pb=066,6,; Sn=84%,

BtcoBoe konmuecTRO 21€MEHTOBL, BXOZANUXG Bb KAMIAHN H3D CIIa-
BOBB, BL cymmb cocraBagers 100 rpm.

[lonowenin, B3ATHXD I18 HeOwTAHIN BHIIEYKA3AHHLIX'D §CII1aBOBE, HO
niarpanys Campbell,a u Flder,a mso6pamens na ¢ur. 6-a. g

A. Sh.

Attt U b : lo
dur. 6G-a,

& €65,

~ Hna nonyyenia cNIaBOBB MONB30BATHMCH IAEKTPHUYECKOH IEdbio (pupmee
»Kryptol Geselschaft*.

Jaa ompenbiuenia Bb KamIHi MOMEHTT TeMIEPATYpH pacujaBieHHaro
MeTauaa, noab3osaauck nupomerpoms Le Chatelier, npmuems OHIPOMETPD.
ONYCKAICA 4epes® OTBepeTie Bb KPHUIKE neyn BHYTPh THLAA, 4 HPOBOZ-
HUKW, HAYIie OTH LIAPOMETPA, COeNWHANHCH ¢b MBAHLIMH 3aIKEMAMH, IO~
whilenHEME BB pesepByaps €O JAbIOMD; OTH WBIHEIXT 3a:KMMOBS UMEINCE
TOJNCTHE MBAHEE NPOBOAHMKH Kb TaibBAHOMETPY, KOTOPHI H IOKA3HBATE
TEMIIEPATYPY pacHiIaBIECHHAr0 MeTajia.
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OueBn1HO, nubA BB KAWIOHA MOMEHTE TeMIepaTypy MAHHArO ChJaBa,
MOMHO BBICTPOHTb OOHYHHIMDB cnoco60Mb KpuUBYi0 3aTBepikBaHiA.

Bunt wpumBoil 3acTHBaHIA JaeTh BO3MOWHOCTH onpeabiuTs Kpurtade-
CKiA TOYKY, YCTAaHABIMBAOIIA MOMEHT1 HAayaja uawbHeHia BT CTPYKTYpH
ClUIaBa ¥ XApaKTepusywimiaca TEwb, 9T0 BB 3TOTH MOMEHTDH HAOJIONAETCSH
BHE3aNHOe 3aMejyeHie BB afeHin TemmepaTyps, Bcabiacreie BHIbienia
remna. Kpowb roro, kxpupylo sarBeprbpamia cmiaBa B 3aBHCHMOCTH OTB
RpEMEHH MOIYYaId HoMOmbio perucrpupyiomaro mupomerpa H. C. Hypna-
KOBa, Ha NOJAPOCHOMD ONHCAHIM KOTOPAro OCTAHABAMBATHCA He OyIeMb.

IIponsBoncTBO OWHITA COCTOANO BB cabayoliewsb: OpefBapATE]bLHO HA-
rpkeanmu npuwbpuao no 400° C turens, mombmennnit BL crakags BHIIE-
HAa3BaHHON 3JIEKTPHUYECKON Nednd, 3aThMb omyckaau BB Hero onpefrbieHHoe
KOJIM4ecTBO cBUHUA (Temmep. miaBa. 32H° C); korsa TteMmeparypa pacT
IJIaBIeHHaro CBUHLA HocTuraisa, npumbpmo, 500° C, onyckanm cooTsbr-
CTBYIOIllee KOJUYECTBO CYpPbMBl, IepembmmBas maccy AepeBAHHOA manou-
KOH ¥ TIOCHIIAA MeJloUbis JpeBecHaro yrias, na0H NpejoXpaHUTh CYpPbMY
OTb BHTOpaHIA.

lante, xorga TewmepaTypa KHAKArO JBOHHOIO CHIARA AOCTUrand OKOJIO
600° C., mpucaskusaayu 0J10BO.

Habmozesia B oTcYeThl Haghb 3aTBepibBaHieMd Kam1aro CniaBa mpoMs-
BOJMINCh Ch MOMEHTA, KO3 TEMIEepATVpa OXJAMIAANIIArOCA CIIaBA OTy-
ckanach o 650°, mna yero npegBapuTENbHO JOBOJWIM TEMIEPATYPY XO
700° C. '

Orwbyaa 1Mo raibBaHOMETDPY uYepesb Kamiyld MHUHYTY TeMIEpaTypy
OXJK/JAIINAroca Cr1apa, CTPONIN DO TOYKAMDL KPHUBYIO OCTHIBAHIA.

OnroBpENERHO UM PeTvCTPUPYIONIA UMPOMETPT KamAei pass BOCHIpPO-
u3BOAUAD HA Qororpadudeckoit 6ymarb wpuByio sarsepnbBania u  49TOGHE
Ha mocabiHed MNONYYUTh HOCTOAHHBIA TOYKW, COOTBBTCTBYIOUIN, HAOpUM.,
600° C, 500°C. u r. 1., BUKIOYAIM IITenceleMhb IANNOYKY AMNAPATa,
nonyuasd TakUMB 00pasoMt HA KPUBOH Temmeparypewda oTwbTkm B® Bumb
OENBIXE [IPOMEIKYTKOBE.

Oxaamgenie Kaxparo cmaaa pooawan no 150° C.

Ipesxpe ubus BeTynuts BB o6nacts uscabposania fo6HTaro MaTepiaia
ocTanoBuMcA HLckoabko Ha crnoco6b mocTpoedia nmiarpaMMel ILTABKOCTH
TPOHHBIXD CIJABOBB. HpHBHA mIaBKoCTM ABONHHX'L CINIABOBEL MOTYTH
OuTe H300pakeHs HAa TIOCKOCTH, — NBHCTBHTENBHO: OTKIAAWBAA MO OCH
abcuycch pasiuyHOE NPOIEHTHOE cofepikaHie anementa X NBOHHOTO CRIABA
X+Y, @ N0 OCU ODIMHATH COOTBBICTBYIONIiA TeMUIEPATYPH, OPH KOTOPHXD
Ha0II0JalCh OCTAHOBKH B'hb NAajeHin TeMIepaTyphl, —OOAYYHIb KDPHUBYIO
TAABKOCTH, DPACIONO0KEHHYI0 BB IUIOCKOCTH.
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He To OyneT® 1A TPOfHBIXT CHIABOBBL: KPHUBHA Bb 5TOMB caydah He
MOTYTH OhITh BHIPAM¥KEHbl HA MJOCKOCTH W TYTH Y¥D NPUXOAWTCA IpHUGE-
raTb Kb NOCTPOCHII TOBEPXHOCTEN IJIABHOCTH, OTK/IAAHBAA TEMEEpPATYPH
IIaBJeHIA N0 HanpaBleHI0 NepHeHABKYIAPHOMY Kb HEKOTOpO# MIOCKOCTH
KOOpIMHATE, ONpeibaAmuXD cOCTaRh TPONHOIO CILIABA.

JILna nocrpoenia miarpaMMbl TIOJH3YIOTCA METOAOMB ,TPEYrOJBHHKA.

Crpoars paBHOCTOpOHHIZA TpeyroasHuk® MNP (cm. dur. 6-b), xo-
TODHIH#, KaK'h YKasaHo panbe, obiazaeTd ThML cBOMCTBOME, 4YTO CYyMMa

2

pascTosARni# mo60d TOYKH X, B3ATONl BHYTPHU TPEYyroabHUKA, OTH CTOPOHD
M N, NP u M P ecrv BesuynHa nocrcAHHAfA, T. €.
xm-xn--xp=conts.

Ecan npunars, urto xm--xn-4xp=100%/, To mwGoit TpolHo#t crmaapb
MO¥eTh ObLITE BHIpAXEHDb KaKkoi 1ub0 TOYKOi A.

BoscranoBiaAa BB KamIofl H3E TOYeKD NpPENEHAHKYIAPH Kb ILIOCKOCTH
M N P u orkaajeBas HA HHXL TeMoepaTypsl sateepabsamia coorsbr-
CTBYOIIUXDL TPOHHEIXD CILIABOBL, MOMHO IOAYYMTh, npuMbpHy, NOBEpx-
HOCTb, u300paeHHYI0 HaA 4epT. 6-b, |

Hepneunuryaapu 1—N, 2—M u 3—P coorebreryors Temuepary-
pams niaeresia yuetbhixe N, M u P,

Kpupnia 1 —c—3; | —a --2; 2—B -—3, paxoaAmiaca BL miIo-
CKOCTAXE, NPOXONANIUXD Yepest CTOPOHHI TPeyrojbHUKA MepPHeHIUKYIAPHO
kb miockocTd M N P, cyrb wpusbia sarseprbeania NBOBHMXD CILIZBOBD
NuMNunuP, MuP. 9ru kpussa o61a3ai0Ts IBTEKTHYECKIMH TOY~
KaM# ¢, a u B.

Tpr nosepxnoctu «, 3 u 7, mepechradch mexay co600, AOTH JAHIK
suigbneniit U3t cniaBa ABOAHEIXD 9BTEKTHYECKHXTL cmbcell; ot aunin Bb
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CBOI0O ouepelb CXOmATcA BB OAHON Toukb A, ompenhasiomeil Temneparypy
U CcOCTaB®: TpPOHHON 3BTeKTHIecKoi cmbeu, T. e. Toukoii A onpembaserca
OBTEKTHYECKIll CIJIaB®.

OcroBEIBa#Ch HA TONBKO YTG NPHUBENEHHOMDB, BO3MOKHO OOBACHUTH
MEXaHU3M'b 3aCTHBAHIA TPOMHHIX'D CIIAB BB BooOHle TaKUMDL OOPA3OME.

Crauana Buinknserca xommonenTd (1-ad XapaKTepucTHYECKAasa TodKa),
nvEomiica By u3buTEB, a ocranwasaca cwhes Bce Gonke u Gorbe mpu-
O6auKaeTCA MO COCTAaBY Kb JIBOMHOHN »BTEeKTHKS W BhINbIeHie, Takb cKa-
3aTh, H30HTOYHArO KOMIOHeHTa OyxeTtb OponOLKaTeCA A0 THxD mOpD,
IoKa He OylIeTh INOCTUrHYTA OAHA M3D JMHINA NBOMHON HBTEKTUKW; Aanke
HAYUHAETD BEIABIATLCA ONHOBPEMEHHO Ch NEPBHIMB UM BTOPUN KOMIOHEHTE
(mon® ,KOMMOHEHTOMDB® cmuiaBa Hajgo pasymbTh cBoGOJHBIE 2NEMEHTH W
TH coeinHeHIA, KOTOPHA Hepa3NOMUMH NIPU PA3CMATPUBAEMBIX'L VEAOBIAXD),
uwbomifica ep us6uTih, T. €. mpomsoiiners BolAbleHie [BOWHON BBTEK-
TUKY; Takoe BhIfbieHie 1BOWHOH 3BTeKTHKM OyAeT®s NPONOIKATECA JIO
TEX'B MOPB, NMOKa ocTaBmasgcA vacth He OyaeTd orebuaTe cocTaBy Tpoil-
HOW 9BTEKTUKN. MoneHT® 310oTL GyAeTt XapaKTepusoBaThCA HOABJIEHIEMD
3-efl XapaKTepuCTHYECKON TOYKH HA KpuBoit sacrhpania. Temeps maumers
3aCTHBATh M DBTEKTAYeCKaA cwbch M 3TO 3acTHBaHie 3aKOHYHATCA MPY
TemneparypB, orshualomeit Toukk mnnaBmeniAa  TPONHOM DBTEKTHYECKON
emken.

OgeBnano, 910 mocTpoeHie moBepxHocTedt sarBeprbBaHiA mpendcTaBas-
€Th CcoGOoIo NOBOJABHO KPOMNTIMBRYIO 3ajauy.

UToOk 3HAYUTENBHO YOPOCTHTS BOMNPOCH, NOCTATCOYHO TOALKO CIIPOSK-
TAPOBaTh KPUBHIA Iepechyenia moBepxHOCTEll HA MIOCKOCTE TPEYroJhHUKR
M N P u Bechr mexammsmb 3aTBepibBaHia u306pasuTcsa HA MIOCKOCTH Bb
Bupk nuHIA TOro M Apyroro xapakTepa, dTH JHHIM MOT'YTE JATL BB CBOEMDL
nepechyenin ogHy HAM HEBCKONIBKO TOYEKD, TAKKe KaKb 9TO GHBaeTh U
N0pM IBOHHHXD CIIABax’h; HAXONATCA STH JUHIM HA OCHOBAaHIN KPUBHIXD
OCTEIBAHIA ¥ MHUKPOCKOIIHYECKATO CTPOEHIfA CIIABOBD.

Pesymratoys nocabararo mocrpoenia sBaserca panbe pascmorpha-
Haa piarpamma Campbell’as n Elder'a (cm. ¢ur. 6), HO m1a uposbprn
IPaBUIBHOCTY 3aKI04YeHidA ed U OHIB B3ATH TPOHHON CILIABL CBHHIA,
OJIOB& U CYpPLMBI, OPA 4YeMD B'b OOJbUIMHCTBE CNIaBOBT CBUHEIL ABIACT-
cA 1mpeolnamaiouANT 9JIMEeHTOMD; AAA uiscabaosadia Owl1a BaaTa 006JacCTh
no piarpammt (cw. ¢ur. 6-a), 6ausrkas kb Touxb O.

Toyka O—moeTs GHITH YCTAHOBJIEHA H& OCHOBAHIN KPUBHIX'B 3aCThl-
BaHid W MHKDOCKONMMYECKaro c¢Tpoenis. Mat cepim cmiaBoB® mpH OTBO-
Sn 1
Pb 1’

WeHin CILIaBh, COCTOAMIN npubiuzuTenbHo uss 10%/, cypsb-
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me, 799/° ceunna uw 11%/, oaosa, nans xXapakTepHYIO KPHBYIO 3acTLIBaHifA.
OcTanoBKa BL NAafeHiM TemmepaTyphl Ba0A04alach TOJNLKO OZHA OKOJO
250° C. _

OyeBNHO,— IPH DTOH TemuepaTyph M3b COCTABHBHIXE dYacTell CmaaBa
06pasoBajoch coeanHenie, KoTopoe ¥ Hayalo satBepabparh 6e3db BCAKHXD
nocabAVIOINUXE OpeBpalieniil, Bb NPOTUBHOMD cayyah NOMKHA NOABUTCH
eme Toyka, onpenbaaomas mMomenTt mawbuenia BL cTpykTYph cmigma.

Hlnude Takoro ciiasa uwbeTt onHooO6pasHoe crTpoeHie TeMHO-ckparo
pbkra n wberamu nonapaioTca nedoapliie Kpucertais Sn Sb b Gopwk
pOMOOBE.

CrbnopatensHo, pascMaTpuBaeMBll cOJaBh HEMHOTO OTIHYAETCA OTB
9BTEKTHYECKAro cojasa, BedbucTeie dero Guijia BO3MOMKHOCTH, He OTMEUeH-
HaA Jaxe HA KpPHUBOH B3acTHBAHiA, NOABUThCA HEOOJBUIOMY KOIUYECTBY
gpuctanioss Sn Sb. Habnopaemmit cruash Oewrs rab-to okono touku O,
HO BO BCAKOME ciyyab By obimactm f O P (pom6m Sn Sb). Haks Bugso
rogka O-—mwbekonvko ortanyaerca orb O Campbell’s, a wmenHo, OHA KaKD
68 yrjaonuwiach Bnpaso oTh TOukHM O—nocrbuneit piarpammer. Fascemor-
puME panmbiie coiasel w3b obaactd Br o Pq, T. e. m3n obiacTtE M3GHTKA
caunna, nowbuennsie wa miarpammb madpamu 1, 2 u 3.

Cunaps 1-mit  (Sh=10%, Sn=10%, Pb==80%/,) wuaxomurca BOJU3H
ausin v o Hpueaa sacrmBauia paer®s bk Toukw, ogny mpm 252° C, a
apyryio npu 250° C. 9tu 18b TOUKM FAOTE BO3MOMKHOCTL YKa3aTh, UTO
CITaBh JIONKEHD HAXOAUTHCA HA JWHIK ' 0 (Bb mhilcTBUTENLHOCTH YYTh-
9yTh HUMKE).

Takume 006pa3oM’b MUKPOCKONNYECKOE CTPOEBie NOMKHO OOKA3aTh: He-
Ooapmioe KoaMuecTBO BRABIMBUIEHCA ABOHHON SBTEKTHMKHM M3® CBHHIA U
cioppMH (Temm. 252° C), okpyseHHOW npoaykramy npespamenia mpu O
(Brcmad sBTexTHKa Sh Sn-++Pb (em. ¢ur. 7, Tab. I).

Hpusaa zacTeBaHiA 1A CNiaBoB: 2 W 3, paclolOeHHHX® BB ITOH

o Sn . Sn y
e 006JAaCTH M cojepwalluxb clopbMel 5%/, mpa T /s U - pp” =/

LaITh TPU XapakTepucTHdeckia Touku. [aa cmiaBa 2-ro mepBas Xapak-
TepucTudeckaa Touka ppu 273° C; Bropas npm 240°C m TperhAa mpu
190° C. Ha ocHoBaHia 5TUXB NAaHHBIXB MB MOWEMD HapMcoBaTh ce6B Kap-
THHY W3WEHEHiA CTPYKTYPH, TeMOepaTypa nocrbiHell XapaKTepUCTHYECKLD
Toukn (190° C) ykasweiBaeTds Ha TO, 4TO HOAHOE 3aTRepibBanie mpomsomIo
upu Touks P w cuakpoatensHo mambHenmie cniara miio mo gugin O P,
HO camb cmiapb He jomens Ao Touku O (remmeparypa 240° C, a ne 250°),
a rak-ro panmpme—no o P (mmxe O). Cnmasw 3-B, cyas imo kpusoli 3a-
cTHBaHiA, npomens Th-ike ¢askl kakt u 2-0#f, T. €. BO NEPBHXb,—BH-
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dbnenie cennua, 3aTbnt BHABaenie nBoiinol serekTHkd Sn Sb u Pb u na-

KoHews noaxoe s3areepubpanie npu touwt P mpu 190° C.

Mukpockomuyeckoe cTpoeHie mOATBEpPH/IAeTh CKA3dHHOE: HA moJb uLia-
da acHo Buanbl Kpuctauuikl Sn Sb, remunis whera, pbpwbe, ormbibunia
TEMHHA BKpallsleHiA (CBHHEI':E) U BCE 3TO OKPY/KEHO 3BTeKTHKOH mpu P.

Jna cnaaBopn 4, 5, m & mwbemt 3 xapaxTepucrayeckia Touku M crb-
noBaTelbHn, Bh cnaasb Mel umbemt BHabanBmyioca cypeMy, IBOHHYIO
3BTeKTHKY (Sb u Pb) mo r—o v sprexTmueckyo cwber npu Q. Mukpo-
CTPYKTYpa cniaBoB®: 4 u D monarBepmiaert ckasamHoe: Obime Kpacramsisl
—cypeMa; cpbraaa macca—napofiHaA SBTEKTHHA M3B CYpPbMB M CBHHIA;
BCE 3TO OKpyieHO Belcmell spretmkodt mpm O. Cabayers sambrute, uro
2 m 3 xapaKTepUCTHYECKIA TOYKH IAA CIAaBOBG 4-ro u DH-ro modTH cos-
IafaioTh; M3bh STOr0 MOMKHO 3aKJIKGYNThH, YTO BHABAeHle [BONHOII 3BTEK-
THKH Hadajoch Moyt y Toykd O 4 MOTOMY IPOANIKANOCE OYeHb HenoJAro
{cM. ¢mr. 7-a, ta6. I, cnaass Ne 5).

He 6ynent neranpno ocramasmusaThcA Ha pascMOTPBHIM MHKPOCTPYK-
TYPH BChXT ¢nIaBOBL, OcTAHOBAMCA JWmb HA Gonbe XapaKTepHHXD H3B
vpxe, umerno 15, 14 n 20—coortebrerBenno 30°, 20%, u 10°/, cyps-

Sn 1
MBI OpH — =

Pb 4

Kpupas maaBkocTu cmiapa 15-70 umwbeTs Tpu xapawrepucTHuecKis
TOYKH W Bb MUKPOCKOTHYECKOMB CTPOEHIH BTOr0 CIIIABA MBI BHLAMD ILIa-
¢Thl cypbMEl, kKoe-rxh pom6bsl Sn Sb u Bee 2TO OKpyEEHO HPOAYRTAMA
upespamenia npu 0. Comass 14 cogepwuTt HeGONBINOE KOJMYIECTBO CYPb-
MBI U Goxbmiee KoiawdecTBO Sn Sb BB BHIB pomMGOBL M Bce 3TO OKpyHe-
HO 9BTeKTMKON mpu O (em. ¢ur. 7-, Ta6. I). Coaaps 20—HAXOOUTCA BB
obnracry FOP u Bb ceoems crpoenin COIePHUTH HEMHOTO KPUCTANIOBH
Sn Sb, u cehrayo maccy-sererTmueckylo cwber usw Sn Sb m Ph; Bee
9TO OKpy#eHO 3BTeKTHyeckoii cmkcwio upm Tourk P, Taks kawb 3-A xa-
pakTepucTuyeckaa Touka wumbers temmepatypy 190° C (em. ¢ar. 7 e,
Ta6. I).

CrnaBm 23, 24, 25, 26, 27, maxonamieca Bn o6nactd F O P, Bw cBo-
€Mb CTPOEHIM COBEpLIEHHO He cojep:xaTt BhBIeHill cypbuH (cM. dur. 7d,
Tabn. I, cnnase 25).

Conaes 27-0ff mwbeTs omHOOGpasHOe CTpOeHie U OYEBHAJHO COOTBBT-
¢TByeTd criasy mo juHin O P, T. e. ¢b camaro ske Havasa momio Beyb-
neaie Sn Sb u Pb (em. dur. 7 e, taba. 1). Kpusaa ocrwBamia acHo mon-
TBEPHaETDd 5TO, T. K. MH MMEeMt Bcero JnMmb 2 XapakTePUCTHIECKIA
TOYKH; ojy mpu 200° C,—wmomenT®H Havana Beiobaenia Sn Sb m Pb uss
ciasa u gpyryio npm 189° C,—sactmBamie sBTexTHYeckoli cmbcu mTpu
Tourks P,
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Takpyt 00pa30ME HA OCHOBAHIM TOMBKO YTO ONHCAHHEIXEL ONHTHHXD
uscrboBaniii  cnjaBoBh M3'B CBHUHIIA, OJOBA U CYPbME MOXHO NPIATH Kb
3aKJII09€H1I0, YTO NPABHJBHOCTE OCHOBHBEIXT ToaoxeHi# Loebe u Campbell’sa
IO OTHOUIEHI!0 XapakTepa 3acTHBAaHIA M CTPYKTYPD BHIIEYKA3AHHBIXD
CINaBOBL MOATBEpHAaeTca HaOMI0IeHIieMb YKA3aHHBIX'D CILIABOBS.

Mna panerbimuxs HaGaoleniit no npopbprE 3awioueniit mo niarpam-
vk Lcebe n Campbell’'s 6muam B3aTel Tpofinble CIOJABH, PacOoNOMeHHEE
II0 CBOEMY COCTABy OJuie Kb IPYTHUMB /IBYMD BepIUMHAMD TPEyroJLHUKA
Campbell’a, x1a gero Gwuto ,B3aro 24 cmiasa, OpW Y4eMb HPOHEHTHOE CO-
Jepixanie COCTaBHHIX'h YacTeill BL nocabaHuX® CljiaBax® Opajoch He Tpo-
U3BOJBHO, & Bb u3BbcTHON cucremb, npureneHnoil Bb  Humecrbayolnen

Ttabaunh V-a.

Ta6nuua V-a.

Fpynna

OrTnomenie

Sb
Sn

= 1/17

CnaaBb N 1

” N 7
N 13
» N 19

Fpynna IL

OrHouwenie

Sho__ 1y,
3]

Sn

Coraes Ne
” N .
’ Ne 1
)y N 20

=~ L o

Fpynna Il

OrHomenie

Sb 4
g-—-/2

Cniaass N 3

b

Couzepxanie BB /¢’
Pb Sh Sn
10 3 85
20 4,44 73,56
30 3,89 66,11
40 3,34 56,46
10 15 b)
20 13,33 66,07
30 11,67 58,33
40 10 50
10 30 60
20 26,67 53,33
30 23,33 46,67
40 20 40
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t Pb Sb Sn
Fpynna IV,
OrTHOMmMEeHIie Canaeb N 4 10 45 45
9 N 10 20 40 40
-2“2‘ = ” N 16 30 35 35
‘ . N 22 40 30 30
|
|
Fpynna V. :
OrTHOmEH]e Coaaes N 5 10 60 30
“ Ne 11 20 03,33 26,67
31’_ —_9 X % 17 30 86,5] 26,5
! n N 23 40 40 20
Fpynna VL
OrTHOmME e HIe Comaeb N 6 10 84 6
' » N 12 20 74,66 5,34
%E =14 b, N 18 30 65,39 467
b’ N 24 40 56 4

BbcoBoe KonMyecTBO 2JE€MEHTOBD, BXONAMUXDL BB KAKAMI N3 CIIA-
BOBB, Bb cyMmb Gpamoce 200 gr. Criasm pacmraBIAlACh BB JJNEKTpUYe-
ckoit neun ¢upwit , Kryptol —Geselschafl®. Tna uswbpenia Temmepatyphi
noJb30BAMKHCH nHpoMeTpon®h , Lie Chatelier.

Jdasa  nonydemia KpuMBHXB 3aTBepuBBAHIA MONB30BAIMCH NPHGOPOMTD
H. C. Kypnaxoga.

Hna nonayyenia cmaaBa upegBapuTe]bHO HArphBadM MMAMOTOBHE cTa-
KaHb BB BHIIEYKA3aHHON diexTpuyeckod meyu mo 400° C, sarhmb cmy-
ckanu Havbery cBumua, HarpbBaaum csumens mo 500° C, poGaenanu  Ha-
pbeky onosa u mpu Tewmneparypb cmnasa 600° C morpymamm cypemy.
Cwber nmepewbumBamu jnepeBansoil nanouxoit. Korma cypema pacmaabm-
Jach M TeMIeparypa BaHHH NORHANACH A0 720—740°, BHKIOYAIN TOKD U
npu Temueparypt 700° Bxmovamm ammapars H. C. Hypmakosa, npumuems
HOKa3aHiA MUPOMETPA 34NHCHBAINCH Yepe3t Kamayl MunyTy. llpm Temme-
patypaxs 600°, 500°, 400° 300° u 200° BuKmOYANHM JAMOOYKY BEH IpHU-
6opt Hyprakosa, 4To6H 3a()MKCHPOBATL NOCTOSHHHA TOYKM HA (oTOrpa-
¢udeckoit 6ymars, Ocrmeamie moBemwam uo 150° a y wbrorophx® cmaa-

T. H. Taxonons. 3.
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BoBd N0 130° C, mocrb wero ammapars Kypnakoa BeRM0uancsa. 3arhus,
YTOOH OCBOGUAUTH TEPMOMETP H3D CILIABA, CMAaBbh HArphBaAu BTOPHYHO.

Bb Bugy Toro, §TO MIA ONBKITOBD HEO6X0OHEMO ObLI0 HMBTE waAHEEL
W3h COIaBa MeJJIeHHO OXJQKIEHHaro, a oGpasusl A MCOHTAHIA Ha
TBEPAOCTh B3'b CINIABA OLICTPOOXJAMAEHHAr0, TO COOGPAsHO JTOMY-OAHY
IOJOBKHY CIJIaBa OXJANIAIN MEeNJeHHO, a IPYryi OwICTpO.

[lna sroro moctymamm Takb: Ha rasoBoit ropbaxb marpkBarm orme-
ynopauiél THrenexd no 450°—500° nocab wero BB Hero ERHAMBANH II0-
JOBHHY MOJYYeHHAro cmiaaBa npu Temieparyph 620—1750°, Tureners sa-
KpHIBAIH acOecTOBOW ILIACTAHKOM, TYIIAIM ra’h M TAKHMD 06DA30ME OCTABe
JAMM  oxJAXAATheA. Jpyryio MOJOBHHY CIIARA BHLIBAAA Bb HYTYHHYIO
TOACTOCTBHHYI0 (POpMOUKY, Grarofapa 4YeMy noJydaid 3aKaleHAYO OT-
JNBKY.

Panpwe Omio YKasaHo, 4YTO BE OCHOBY NpeABapUTelhHHXB wuacabgo-
BaHii Omua mnonowena piarpamma Campbell’s, npu vems m1a Goabmel
HaraAgHOCTA HA (ur. 8 m306paweHO NodoikeHie B3ATHXD A  Hocabi-
HUXD ONHTOBB CIABO®DL [0 ILIOWANM TPeyroieHHKA M Kpowk aroro yka-
3aHbl HaOMOJAaeMBlA KPUTHYECKIA TOYKH H3cAbIOBAHHHXD CIJABOBEL Cbh
YCIOBHBIMDG 0003HAYeHieMT, HaGawAaeMofl CTPYKTYPH NHOCAEIHUAXD.

O6pamasce kb sroii piarpamwh, Mel BEAuMEB, uTo cmiasel 1 um 7 je-
WaTh BB cOmactu cdpq, cmaasb 13 newHTH oYeHb 6AM3KO KT JHHIA pd,
a cniapb 19 Gausko kb ammin op.

Mua cnnasa Ne 1 moaysmam 16 kputmuecknxt Touxn: 227°u 189° C.
IMland® npepcrasaseTs usb ceba paBHoe moJe aByXb 1BBTOBBL (cM. ¢ur.
8-a, TaGs. II).

Ilpneuman ocnoBHHA monoskenia miarpammst Campbell‘'s, H3T FAHHKIXD
IIOJY9EHHHX'E HAMH JO/MHEI IPIATH KD 2aKII04eHil0, 4TO cHAyana BelIb-
nunocs Sn o (227°), sarbub mpomeces mens mo aumsim pd u Bee 3acTH-
JO0 BB TOYKE p. ‘

Cunaws Ne 7. Kpusaa nagewia temneparyps nama asb tourm: 207° u
181°. Illnnds mpencrapigers moise ABYX's UBBTORL ¢b oTAbibHMMEH G-
MBIME THIaMH, Bb KOTODHXB 3aMbBTHO crTpewmiepie kb o6pasoBaHiio powm-
60BB. Takodi xapakTeps uH(a yKassBaeTh Ha T0, YTO COepBA BHIAIO
Su Sb, parbe mponecch nomueHdt GblAb UATH mO auHIM pd—Sn o (207°),
saTbMb M0 pq w Bce sacTeIO Opu (.

lpu Takonds mopaskd OCTHBAHIA CIIABD LOMKEH'D JEHATh BHIIE JIHHIE
pd. Tevueparypa Beirbienia Sn Sb ue o6mapymuiacs BeakicTeie HesHa-
YUTEJbHAr0 KoJaudecTBa Sn Sb. ' v

Conany No 13. Kpusaa rtemmepatypr npana neb tousm: 195° m 181°.

Xapaxreps mauda TOTH e, 9T0 M a4 cnuaasa Ne 7, Ho 3pkes noasu-
auch ObnbiA npoponroearsiAa Thiaa; sTH Thia MOWHO DPMHATH 3a o6paso-



sanie Sn Sh, Takb kak®s no mwandy sambTHO BMXB cTpemieHie 00pas3oBaTh

onro whnoe. flopagoxs ocThBagia ToTh e, yTo U N T (cm. ur. 8-b

Ta6. II).

<
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dur, 8.

191° » 1819,

KOBDB Cb HeOOIblUIUME YH-

Cnnast Ne 19, Kpusasa rtemmepaTyp® naapa ABE TOYKH:

Illaups upepcraBngerts mnoje ABYXb OTThH
CIOMB pOMGOBDL. DTO YHa3wBaeTh HA TO, 4TO cHavana Bepbautoch Sn Sh;

HO Kakb miao jpaabwhiimiee ocreiBanie—ckas3aTh TPYAHO; 34aCTHLIO BCe BB

Touxkk (.

Cmnasbs Ne 2. Kpusas rtemmeparyp®s nana rpu rotgn: 290°, 220%n 187°.

Crnaew 2 m 8 no miarpawwb nemart Bb obractn fpd, a 14 m 20 BB
Illrin¢s mpegcTaBifAeTds OCHOBHOE TOJME IBYXh OTTEHKOBB, BB KOTOPOWE

o6aactu fop.

3.
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. pasvbmenn G6baeia Thia ¢opun pomGosw. ComocraBass stu namewa b
piarpammoit  Compbell’s sakmoyaems, yro 6bania Thra-Sn Sb (290°), Bb.
OCHOBHOMT e noat jgoasno 6uTe Sn @ (220° u wam Tpoitmas serextn-
Ka TOUKM p, niam Snoa-Pb, ecin Bce ocTeuio Ha dauin pq (em. ¢ur. 8-c.
ta6. II.

Cnraps Ne 8. Hpusan remmepatyps mana tpm rouxm: 280° 203° u 188°,

Xapakrept mauda TOTh e, 9ro N 2, u Bce, uTo GHLIO CKA3aHO OT-
HOCcuTeaLHO nocnkasAaro, ocraerca u maa N 8.

Cmnapr Ne 14. Kpusaa Temnepatyps aana Tpu Touku: 260°,1900 g 1880

Xapakrep®s muda ogunHakoBbh ¢b Ne 2 u 8. Bee ckazaHHOe 0 HUXD.
npunoxwmo u 3nbkcs. Temmeparypa 190° ouenn 6auska Kb HmEHe#d Te-
nepatypt 188°, osr0 ykasmBaeTs Ha TO, WTO CHIABE NPHXOAUTL BB cO-
cToAHie, Xapakrepusyemoe audiet pd, oueHp GIMSKOE OTH TOYKM P.

Hat sebx® coobpgweniii OTHOCHTENBLHO 3TOLO CIUIABA HYMKHO OpiiiTR:
Kb 3aK10YeRniio, YTo OH'b JewnTs mparbe aumin fp, T. e. Bb o6nacta fpd.

Cunase Ne 20. Kpueas temneparyps nana msb Touxm 240° u 1819
Xapakteps wanda rtaxosb: (cm. ¢ur. 8-d Tab. lI): BB Bepxuei wactm
Obnnisa Thia ¢opmel pomGoB®, mo whkph npmbamkenis kb HumHeHd uacTh
manda STH KPUCTRIB DOJYYaloTh PBAHKA Kpad M Bb CaMOH HUNKHEIl
JaCTH MepPexOmAT®H B chTKy, xapakTepuyio nia Sn Sh--Pb. 3nbes caup-
HO CK23aJack JHKBallid, HO Bce-e MO¥HO cabnaTe Takoe sakniouewrie:
ceadana sepbimaocs Sn Sb (240°), sarbwt wa ammin op—Sn Sb-+Ph.
(TeMmepaTypa He CKasalach, [NOBHAMMOMY, BCABACTBie HE3HAYRTENLHOCTH.
BhlNBienia) W Bee RACTHIO BB TOUKD (.

Conase Ne 3. Ilo miarpamwmb nexnTs BL oGaactu fpd, a cmaapp 9,
15 n 21 BB o6aacru fop.

Conas Ne 3. Kpusas Temmeparyps nana Tpu Tourm: 3600, 21001 1880,

Ulnnps npencraBisers Gbasia Thaa (em. ¢ur. 8-e Ta6. II) csb yraa-
MY, YKaspIBAIOIIUMU HA (POpMYy POMOOBH, CHh BKpPAILIEHIAMH M3 OCHOBHOTO
oA, 1IpU 4YeMb OCHOBHOe mnoge AByxs 18broBns. Bhawa 1hia Sn Sh
(360°). OcmoBroe moxe cormacmo miarpammsr Compbell’s fomxro 3axmo-
yark Sna (210%) u aBrekrmry Towkm p (188%). -

Conat Ne 9. Kpusas Temneparyps nana Tpm Toukm: 340°, 210° 1 1819.

Xapaxtepts manda ONWHAKOBE Cb HpeRHAymuMb. [Ipomeccs ToTd e,
TOJIBKO 3aCTHUIO BCe BB TOYKE (.

Conaes Ne 15, Kpusaa Termepatyps nana rpu rourm: 320°, 208° n 190°.
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Xapakrep® unnda TAKOBB: BE BepxHed 4YacTH uwiuda pomts Sn Sb,
Bb HUKHeN wacTu 9TM KpucTalasl uMBoTH crTpoenie cbrkn Sn Sb--Ph
8B ocHOoBHOM® moxk. [lopamoxs octhisania cabayiomii: cnepsa Buyban-
ngoce Sn Sb (320°), sarbws no ammiu op—Sn Sb-+Pb (208Y) u Bce 3a-
CTEUIO npR p uap 6ausko oTb Hea (O6Gaacts fop).

Conaes Ne 21. Kpusas tremnepatyps nana Tpu Toukn: 310°, 2200 u 1840,

XapakTep®s minda onnHAKOB: c¢b N 15, Toanko acwbe chrra
Sn Sb+4-Pb (en. ¢ur. 9 tao. 1I).

Buigkaenie miao Taxs.: cHayana Sn Sb (310%, sarbubs Sn Sb-4-Pb
{(220°% n Bce sacthLIO mpm p.

Cnnass N 4. Bw BHIy Toro, uTo KpuBaA TeMmiepaTyph zaaa b To-
ekt (mmwmHAa 172°) n wmds fars ykasaHie HA NPUCYTCTBiE NOCTOPOH-
HATO dJeMeHTa, To He OydeMd nkaaTh OTHOCHTENBHO HETO HUKAKUXD 3a-
K.JI0Y9eHil,

Conasws Ne 10. Kpusas Temneparyps nana tpu toukn: 372°, 240° u 181°.

HInugp® wocnT®: Takoit xapaxkTepb: GOABIMIYI YacTh WAH(a 3aHAMAITEH
OBinia Thia, Bp TemHOMD mnoab mMemay atumm Thiaamu sambTHO crpoenie
HanoMyHawomee cbrky Sn Sb4-Pb. ConocraBnaa paubsia mwianda u Tem-
nepaTypel 3akiioyaeMs, urTo 1pu 372° Bmmano Sn Sb, sarbmm no nuHIHM
Op suabannocs Sn Sb+-Pb (240°) u Bce sacthio BB Toukb (.

Cnmarvs No 16. Kpupas remneparvps nana tpa Toukn: 3680, 2400 n 181,

XapakTtepd mauda oaMHAKOBE ¢b N 10 M Bce CHasaHHOe OTHOCHTED.
HO Hero ocraerca u 3nbcs npunoxumo (cMm. ¢ur. 9-a rtaé. II).

Conaes Ne 22. Kpuras temneparyps nana tpu toukn: 340°, 2400 u 1819,

Ocransnoe ofueakoBo ¢b NeNe 10 w 16, Ha Tpoiimofi piarpamus atu
chaBbl JIOJKHBL JewaTb Hmxe JanBid fo, T. e. BB o6Gnactu fop.

Cunnapp Ne 5. HpuBasa remueparyps nana uwerwpe Toukw: 485°, 4010
247° u ensa sambruaa Touka 187°. Xapakrepd  mauda Takob: TpU TI0-
tpapb NHO; 0bania Thaa ensa pasamuamrea o okpack’s, memay 6Bl
mu ThaamM¥ od4eHb MAaJ0 OCHOBHOIO M0JA, Bb KOTOopomb 3aMbrHA chTHA
bn Sb-++Pb (cu. ¢ur. 9b 1a6. Il); npm norpast HCl4Fe, Cl, 6bana

Thia paspbiumauce pE3ko. ,

Cyna no rtemneparypb m xapakTepy uwnda, NpuxoiuMd Kb 3akja0Ye-
dio, aro a0 485° Bmmagaers Sh, zarbmpe mo aummin fo Bemagaers Sn Sbh
(4019, narbe no aummim op smnagaers Sn Sh+Pb (247°--3nben, noBunpu-
MOMY, TemnepaTypa onpepabiena He TOYHO, TaKb KAaKb OHA J.'[OJI}HHE\ GHTB
Menpwe 245%) u sacTHIO BCe NpH. p WAM HHKeE.
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Cnnasp M 11. Kpupaa Temmeparyp® jaia ueTwpe Touknm: $58°, 3819,
245° u 190

Cmaass M 17. Kpusaa Temmeparypb mana seTwpe Touku: 4300, 3699,
249° u 1810,

Cnnass Ne 23. Kpusaa remnepaTypt mana uwersipe Touka: 4000, 3520,
248° u 1819,

XapakTeps wWanoBL M MOPANOKD 3ACTHIBAHIA TOTH e, 9To U N 5.

Cunases Ne 6. HpuwBaa TemmepaTypds mana Tpu Toukm: 585°, 3437 g
241°% Xapakrepr umuda cabayomii: mpu norpask HNO; 6baba thaa.
cnabo pasgbiaens, noaa mano, ectb cbrka Sn Sb+Pb. Hopanoxs oerripa-
HiA Takoeb: cHavaaa Sb (585°), sarbunr Sn Sb (343%) wa aumin fo w
Sn Sb4-Pb ma auuin op (343% (cm. ¢ur. 9-c ta6, III). .

Cnaapp Ne 12. KpuBaa Ttemneparyps nasa tpm touku: 560° 3100 m
241°% Ilopamors ocTeBamia TOTEH ske, uro u B 6. O6a JAemaTs BB 06-
nactu Aof. - '

Cmnar Ne 18. Hpmeaa Ttemnepatypd nana neb toukm: 539° m 2480,
Hlnude npeicraBadeT: ObasA npooaroB3TeA ThEia M noie MOKPHTOE
cbrroit. ComocTaBafiA NaHHHA mIHGa b KPUBOHM TeMNepaTypw®, IPUXOAUME.
KD 3aKJIOUEHilo, 4TO. cHavajsa BeAbauwioce Sh (639°), sarbwr mHa aunim
or Beiybapnoce Sh+4-Pb u Bee sacreuio, noseaumomy, mpu O.

Cnnasp Ne 24, Kpusaa Ttemneparyps mana msbs Toukm: 49Q° u 2480,
OTHOCUTENBHO 3TOr0 CINIABA MOMKHO CKasaTh To-#e, 4TO GBIIO CKa3aHO o
npeauiaymemMs. Jexars o6a BB ofaactd Aor.

Bt sakaoueHie MBI MOKEMD CKAasaTk, 4T0 BB o6meMd NaHHBA Loebe
u Campell’s oTHOCcuTeabHO TpoilHoro cmaaea Sn, Sb u Pb noarseprunuce.
Ecau cuurarp, yto Toukd f u d va niarpammb HamecedHm TOYHO, TO moO--
crbania uscabgosania Jaaw oTerymieHia Ha au”in fp u pd, HO TAKD KAKD.
He mumberca TOYHBIX® UUPPOBHXL AAHHBIXD NTHOCHUTENRHBO NOJOMKEHLA:
STHXD JIHHIA, TO W TOBOPHTL 00 OTCTYILIEHIAXB He NPHUXOLUTCA.

HcnpiTania Ha TBEpAOCTh HONYYEHHBIX'B CIUIABOBT 1IPOM3BOAUIUCH B
MexaHH4YecKo#l naGopaTopinm U—Ta no croco6y Bpuneana (mapuxoms), A
yero Heo6XoAnMO - Gbl0 IpUAATh O6pasuams Ipk napanielbHHXE IIOCKOCTH.
Horga cramn opujgasate ofpasnam® HeoGxoaumyw dopmy, To 3ambruiam
HEUPAKTHYHOCTEL BHIOpaHuofi Hamm ¢opmer (re Bugb konyca). Hua Toro,
9T00B NOAYYATH NBb mHapanienbHHA IIOCKOCTH OPUIIIOCL 06pabaTHBATh.
00pasubl Ha TOKAPHOMD M cTporanpHomMtb (menunrd) crankaxs. Baarogapsa
G0AbIIOMY COJepaHilo CYPbME HEKOTOpHE 006pasunl Ha CTPOralbHOMD.
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craskb kpommamch, a o6pazenrb Ne & He Morau coBchMB 0GCTpOrarth.
Japnenie va mapuks®s Gpaau paBEeIMb 500 kua. PesyapTaThl mcnHTaHiA

crkayomie:
Ta6auya V-B.
Sb__ 1| S __ 1| 8_ 1| S _ | 8S__, [S_ .,
Sn "~ 17 Sn 7 5 Sn T 2 Sn Sn Sn
N 1. N 2. N 3. N 4. a5, % 6.
0
Pb 10% q=18,2 q=21 q=235 q =38 q = q=60
N 7 % 8. X9 % 10. % 11. % 12.
0
Pb 20% | =155 | q=201 | q=295 | q=44 (= T4 o = 5,5
¥ 13. % 14, % 15. ¥ 16. N 17. % 18.
0
Pb30% | "y Zam | q=175 | q=27s | q=53 | = 66 q = 46
b a0 | N 19. M 20. % 21. N 22 & 23. Ne 24.
0 | q=146 | q=126 | q=22s | q=42 q =53 q=34

Ta6nauna pacnomnoseHa TaKb, 4TO BO BCEXD CHIaBax® KamIaro rop-

soHTaNbHAro pama %/o colepskanHia CBHHIA OAMHT W TOTDB-#e, a OTHoUIeLie
Sb '

—gy VOCTENEHHO yBeIWIMBAETCA, BB BEPTHKAIBHHXE e DALAXb UPA

. -Sh
ONHONE M TONB e OTHOIEHIH —g

0/o comepsxanie CcBUHOA YBeJHYH-

BaeTcA.
Yxe npu Obriomd e3raagb ma tabapny V-B MOMHO BBHIBECTH 3aKJIO-

YeHie, YTO NPH OJHOMB® W TOMB JK€ MPOLESHTHOMD COZEpKaHId CBHHIA

. Sb
TBEPAOCTh YBeJNMYHABAETCA CH YBEMWYEHIEMD OTHOIIEH1A Sh

» T. €. Cb YBe-

IRUeHieMb comepwania cypeMbl. OnHaKO sTa 3aBucHMOCTh nmberd Hasber-
HHit npenbnes, Taks br VI rpynmb, HecmoTpa Ha To, 4YTO cofepiKaHie
eypeMBl Goupme, ybmb BL V' rpynmb, TBepAoCTh INOJyYHIACH MEHBIUIE.

Ecim tenmepsr o6paTuMcA Kb BEpTHHANBHHIMD CTOAOLAME, TO YBHAHUME,
. Sb .
YTO NpH ONHOND M TONB-HE OTHOWEHIH —g —Cb YBEIHIEHieNb NPOLEHT-
HAaro CcONepKaHiA CBHHIA TBEPNOCTL TOCTETNEHHO manzaeThb. Mermwouenie
cocraBngersy IV rpymma, rak oTa saBHcmMocTh Hapymaercs.

[Iponomuenie onucania npousBefleHHHXB paboTs BB MeTaJtorpadu-
Yeckofl Ja6opaTopiu MHCTUTYTAa no uacabaoBanilo 6a6uToBDL HAYHEM'B ONU-
cafieNd n3cabmoBaHiA IHHKOBHXD 06a6uTOBB, UMEBIOMUXD BooOHmEe BEChbMa
ciaboe pacnpocTpaHeHie Ha npakThih, a sarbMn mepeilizent KB onmca-
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Hil0 mM3cabaoBaHifl 0JOBAHHEXD, CBHHIOBHXD W CBHHIOBO-0JOBAHHHIXD 6a-
6uToBb, umblomux®s BooGIle BeChMa 3HAUWTENBHOE pacHpocTpaHeHie Ha
DpaKTURE,

Bonp1iyBCTBO IMHKOBHXE 0a0HTOBH, HOCAIIMXD HAassadie aHTA(pPUK-
UIOHHEIX'B, BCIBICTBie He3HAYMTENHHArO HXb KO3 umienta Tpewnia, uwb-
eTh TAKON XHMHUecKiil cocTaB®:

Zn Sn Cu Sh Pb

85 — 5 10 —

80 14,5 5,5 — —_

69 19 4 3 5
O6pauias BHEMaHie HA TO, 1TO Bb PEKOMEHIYEMBIXH COCTABAXh CILIA-
. Sn 14,5 19 : :
BOBD LVWHKA OTHOWIEHIE —p—— — “g9 B Tgg v Mam n3cabpoBania Gsi-

AU B3ATH CHAYaJa /B4 YHCTHX'B CIIABA M3B IIMHKA W OJOBA, Y KOTOPHIX'D
OLLI0O COXPaBEHO yKasaHHOE BEIle OTHOIUEHie 010BA Kb LMHKY M Kpowkh
3TOTOo OBIM B3ATH eme nBa craasa muEka ¢b b w 10% Sn. JTanke wus-
crbroBagia Beauck ¢b WBAbio onperbautk BiiAnie cypeMH B wbam BHa
CIJaBh LHUHKA M 0J0Ba, NPU YeMb HPY HM3TOTOBAEHIU MPOGHHIXDH CIIABOBD

. Sn
Zn Sn m Zn Sn Cu wbcosoe oTHomerié T ObLIO  YIEpPKAHO MOCTOAH-
4
HEIME. Tawb KaKb MAaKCUMyMDB COJEpKAaHiA CYpbMBl Bb NPHUBENEHHHIXD BHI-
mwe cnnaBaxb nuHKa 6b1e 10%,, 70 nepsmit cnnashs A1 usenrbpoBamis
Obl1b cocraBleHd Takuwes o0pasoms, uTo 10%/, y Hero 6mao Sh, a 909,

Oriio pasgbiaeHo Meway OJ0OBOMB ¥ IMHKOM®, cooTBbrerBemno mxi Bhco-
. 14,5 '

BOMY COOTHOMNIEHiW ——ga—, I TakuMb 06pasoMb OHIBL MOAYYEHD CHAABD

cabiyomaro InpomeHTHaro cofepiania: Zn = 76,20/, Sn =13.8%, u

Sb = 10Y%,. Tlpn gamsubiimens cocraBaeHin 6a6UTOBD U3'h NUHKA U 010-

Sn
Ba BB nocrbaHeMb COXpaHANOCH OTHOLIEHie “y 0 HO colepxamie cype-
Mbt Jeuto nocabposareasno 8%/, 55%, m 3% CabmoarensHo npoGHbie

CILIaBbl M3B IIMHKA, 0J0BA H CYPbMbl, B3ATHE a4 HCﬂblTaHiﬁ, Oblnn
TAaKOBBI: )

Zn Sn Sh
76,2 13,8 10
77.9 14,1 -8
80 14,5 5,5
82,1 14,9 3

Comap Zn Sn Cu G6muan wsrotoBieHd 3ambmerient Bb mHocabruedt
Ppynns cnnaBoBb cyphMm MbBabo, HO HaMGOJFIIA DPONEHTD CONEpHAHIA

*
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wbiu 6k B3aTH 9,5. Takumt obpazowt mnmocabiudAs rpymoma B3ATHXD
cn1aBosb u3b Zn, Sn 1 Cu mwbna Takodt cocraps:

Zn Sn Cu
80 14,56 5,5
82,1 14,9 3

Uscnkroranie B3aTHX® 6a6HMTOBDL CRejoch kb omnpenbienio usmbuenia
10JI03KEH1 A RpHTH‘IéCRHX’b TOYeK'b, TBEPAOCTH Mo cmnocoby bpunensa, npu
4YeMb JUIA BJABAMBAHIA OpajicA mapuksd aiametrpoms 10™/m mpu HArpyskb
pp D500 klgr. u, uwaxonent, Bch BaaTeHe 6aGuTH Gulam uscarbroBaHbel Me-
' Tajtorpaduuecky.

PesyasTaTel mOJMYYEHHBIX's HaG/M0JeHifl npeacTaBleHHl Bb HMKechb-
nyonieit tTadaunk VI.

Taoénnua VL

Cocrase 0aBNTa | twpoemo | poain et
Zo. | sn. | sb. | cu Bpunexo. o, b eprn
84,65 | 15,35 - - 34,5 | —

79,4 21,6 - —~ 30 dur. 10, a6, 1.

90 10 _ — 40 . 11, o I
95 5 — — 13 | -

76,2 13,8 10 — 50 | , 12, . IIL
77,9 14,1 8 — 48 | . 13, IV.
80 14,5 55 — 43 ' VRN

82,1 14,9 3 33 ‘F . 15,

80 14,5 - 55 52 _

82,1 14,9 - 3 51 ! .16, IV,

r I

Takums o6pasoms u3b nocnrbipeit Tabauuel BHAHO, 4TO TBEpPAUCTH
CIJIABOBD IUMHKA M 0JOBAa IOCTENEeHHO MALAETh Cb yBeJudeHieMdb couep-
WaRiA 010BA; CTPYKTYpA CILIABOBD LEHKA Cb VKA3AHHMNDB COJEpIKAHIEM
0.10Ba IOCTENEeHHO Cb YBeJHYeHIeMb CoJepiKaHiA mocrbiHArO NmepexoiUTh
OTH CTPYKTYpHl LIMHKA CBh PACTBOPEHHHEIMD BB HEMH 0JIOBOME Yepes3’d 3BTEK-
TUKY 9THUXD 1BYXb CIIAaBOBB Oauskyio BbcoBomy orHomedio 90 : 10
{dur. 11), v panpme na nonaxs nocarbiHeil DBTEKTHKH YHCIO OTIBILHO
BHABIAMBIIMXCA YACTULh ON0B3 BN3PacTAeTh Cb YBEAHYEHieMDb colepiKaHia
uocabauaro (¢pur. 10). |

Jaa crbayomed rpynne TpoHHXD cmiaBoBs Zn Sn. Sb aambrmO
yBeJMYeHie TBEpPAOCTH b NOCTELEHHBIN'E BO3PACTAHIEMB CYPbMHL, & CTPYK-



42

Typa 9THXH CILIABOBD NpeNCTaBideTh Usb ceGd IBTEKTHKY H3B NBYXDB
MeTaanoBs Zn 1 Sn, 8L moak EoTopoit HaxomATCA 3aYaTKH KPUCTAJNIOBE,
HaJ0 MoJararb, coeluHeHifi oxoBa u cypbMH !6), npm wemt uwmeao Bek-
JAUBMUXCA UocTBIAUXE KPUCTANIOBDL pacTeTh Cb yBelUYeHieMb comepixa-
HiA cypeMm BT cmnaBaxb (dur. 14, 13, 12 n 15).

Hakonews Bb cmiasax® nocibaseit rpynmsl Zn Sn Cu sawbrso cra-
Goe yBeiamseHie TBepIOCTM Ch yBeIWYeRiemh colepiaHifd viaosa, 4YTO He-
06X0JAMO (OBACHUTHL .BAiAHIEMD O06pasyOIUXCA COeJAHWHEeRnil osoBa Cb
wbapio, Korophid, Kakb pambe ObUI0 yKasaHo, 00434al0TH 3HAYKTEIBHOK
TBepaocThio. CTpykrypa mocarbiapx®s cmiaRoBb [peICTaBIAETH  CO60I0
06IIyI0 DBTEKTHYECKYI0 MACCY H3% 0/10BA W IUHKA, Ha moak KoTOpod Ha-
xofATCA pa3épPOCAHABIA YACTHIEL 0JOBA M coelMHenilh oaoBa cb wbavio
(cM. ¢ur. 16).

Belk nepeunciensnle Bhllle NHHKOBHIE CHJABH A UCOHTAHIA Opaluch
b Kojamuectehs 200 gr.; roToBuJHCH BB KPUITONEBON TeYd U OTIHTHI
YYIIKM TOTOBWIHCH BB IAMOTOBHXD (OPMAX UPH KOMHATHOND OXJIaMIEHIH.
Buiropawie IpHKa TpH [7aBJieHid YMEHbIAIOCh IMOBEPXHOCTHHND CI0EMH
u3b 3046 © Marnesin. Onpenbienie KpuTWYecKHX® ToYewd i BChX®
BHIIEYKA3aUHHX'Ds CIVIABOBH MPOM3BOAMAOCH MPH NOMOIIY ABTOMATHYIECKH
perucTpupylemaro annapara H. C. Kypmakopa, npu gemsb Owuo 06HApPY-
JKEHO, 4TO TeMIepaTypa ILIABIeHIA YKA3aHHEXH cliaBoBh Zn Sn Sb n
Zn Sn Cu BospacTaerh Ch yBeluueHieMb cojepkania cypeubl n Mbau
IpU MOCTOSAHHOML COOTHOWIEHIM 010Ba Kb IMHKY; 0COOEHHO 3awbTHO YBe-
aMumBaeTed TeMmepaTypa miaBledis cmnaBoeb Zn Sn Cu cw yBenmieHiem®
conepwania wbnm. Ilpuwbcsr cegmna BL TPoRHHIXE cmiasaxb Zn Sn Cu n
7Zn Sn Sb sambTHO yMeHpIIa€T: TBEPAOCTL CIVIABOBB, HO OMNBITOBD Bb
YKA3aHHOMD HAOpaBleHIN Owno cxkaano maro, u6o yKasaHmHBE CIVIABE Ha
npaktukE Berphuawres odenb phako; ooGme Hano 3aMbTHTH, 4TO CILIA-
BH IMHKA BB KadyecTBb 6a6utoBt umbicTs HesHaydTelbHOE paclpocTpa-
Henie Ha mpakturb, rak Gonplree pacopocTpaHeHie MONYYNIM OJOBRHHBIC
u 3a nocrbjHee BpeMA OJOBAHHO -CBHHIIOBHE OGafUTH-

Uayyenie mocabnmedl rpynnbl cniaBoBb OblI0 HAYATO Cb rpynnm coe-
IMHEHifi 0JI0BA Ch CYPHMOIO, IIA Yero W3rOTOBIANMCH CIVIABE CBb mocwb-
NOBATEJBHEINDG YBEIUUeHieMD cofepiKaHiA CyppMbl Bb 0108k, a MMEHHO CB
2,6%/,, B%, 7,0%, 10, 15, 20 u aanssme dYepesb NATH 10 75%/o CypbMB
pp onorh. Cmiaasw roTosmanch Bb koamsectss 40—H0 gr. b THrITB
KpUITO/IeBOH Neyn u mocak naasienis OHCTPO oxXJamjasach BB Meral-
muveckoit manoxuunb. Ilonyueunse pedyabraTsl Hagb onperbieHiewd MO-

%) Bugbuaenia coeamuenifi mmuka ¢b cypsMof, mo Bceit BbpodaTHocTH, OTCYTCTBYIOTH
peaBiacrsie Toro, aTo BB cmiaaBax®s mmbercs nepenhcm conepEaHid 0I0Ba HAL®L CONEPs
EAHIEMS CYPBMH.
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JOeHIA KPUTHYECKHXD TOYeKh W o0mMas KapTWHA MeTawlorpaQHuiecKUx®-
Hab/0jeHill 0YeHb MaJ0 pacxogATcA cb cOmell KapTUHON 3aTBepibBaHIAm
ABYX® CIJABOBB H3b 0JOBA M CYpbMb, IpeactaBieHHON panke Ha dur. 2.
Hdanrbe npy mabmoneniazs O6wio sambyeHo, 4TO C¢b yBeJAHYEHIEMD Ccoxep-
’KQHIA CYpbMH BB 010BE M CPb yBejHueHieND Nepiola oxlamleHiA pacTeTs.
BEJHYNHA KpHCTa1I0BH COENUHEHIfl M3b 0J0Ba W CYPbMB, KpoMb 3TOro-
Habxoaanocs, 4To BHIBauBmIiECA KpUCTANIbL ORHOIO M TOro iKe CIlJaBa
samkrHO pacTyTh npu mponomwuTelbHOMB HarpbeaHin npu Temnepatyph
oTb 248 no 316° C. HamGoake oT4eTNMBO BhlpaeHHBIE KPUCTAMAIbl  HA-
Guojanuch Bh cnaaBaxs oxoea npa 90%/, cypbml, Beabicreie gero cark--
AyeTd UPeANoJOKUTh, YTO 3TH BuabanBmifAcA ceceauHEHIA 0J0Ba Cb CYPb~
MO GJHMBKO NOAXOAATH Kb coenueeniio no popuyrk Sn Sb. Kpowb o6-
muxs uscrbnopaniit mo BHACHEHi0 Bompoca O CTPOEHIH CIJIaBOBBL 0J0BA
B cypeMH Grn u3cabgoBanel mocabania ma TBepnocTs Mo cunocoby Lpu--
Helfl NP IOMOMY INapuka ¢t Aiamerpoms 10m/m mpu marpysxh 500 kigr.
[Ilapuk®s BpaBrUBAJICA BB MOJMPOBAHHYIO NMOBEPXHOCTH CILIABA U 3aThMb.
no Beandnuk medopmaniu ompenkaanace tBepnoch nocabaaaro. HUsb onwl-
TOBL OCHAPYKUIOCH, YTO TBEPNOCTh CILIABOBD 010BA M CYpbMH Ho 10%/;
nocrbagell Bospocraers noBoapHO caabo (ore 1¢ o 30), sarbwp mnpwm
o1t 10 g0 20%, cypeMel TBepmOCTh CHIABOBDL OJNOBA YBEINYHBAETCA BECh-
Ma caa6o (o1 30 mo 33) u, makomens, mochk 20% cypeme BB cnaa-
Bax’b 0JI0BA TBEpPAOCThL MOCABIHUXT pacTeTds MOWTH 10 NPAMOH, HOPAMO:
IPOHOPIIOHANBHO cOAepanio cypeMel B 00BE, nocrurad npu 45%, cype
me 70, IIpu 50%, cypsMsi BB os0Bb cHIaBh CTAHOBUTCA COREPIIEHHO-
XpYIKUMDb M He BblAepKHBaeT® nNpo6sl mapukonmd. CTpoeHie CINIABOBD.
0I0Ba CBb cofepixanient cypbMel mo 10%; meako zepHHCTOE, HO NpPH Jalb-
nhiilleMd yBeanmdeHin cypbMBl BB CHOAaBaxXbh 0J0BA BeIMYMHA BHBIBB--
IIMXCA KPUCTARIOBD PacTETD.

IIpn manerbilnmuxts uscrbrosasiaxn GadUTORD BB MeTallorpaduiecKoik
nabopartopin Tomcraro Texuosoruueckaro HMucturyra npecirbgosanach
b1 10 BOSMOWKHOCTHM CBA3aTh 9TH M3cTBIOBaHIA Ch IPAKTUYECKUMD OPH-—
wbueniems 6aburossb. [Jna mocabmgued nbiu BB KadecTrBk HCXogHaro-
Matepiasa Orau B3ATH 6abuTw, ynorpebisemsie Ha Cubupckoit smerbanoi
aopork. CocTaBb 9THXL 6a61TOBD OBUI'L TAKCBD:

1) Ba6urs Ne 1 ana uaposozoss 60%, Sn, 219/, Pb, 16%/, Sb, u 3%/, Cu.

2) Ba6uts Ne ¥ aaA mapoBo3oBh M NACCAKHPCKUXD BaroHoss: 47%/0-
Sn, 38% Pb, 12% Sb u 3%, Cu.

3) Ba6ury Ne 3 118 ToBapsmxbL BarosoBn: 23°/, Sn, 50°%, Pb, 249,
Sb u 3%, Cu. |

Cymma BehXb yKa3aHHBIXBE METANIOBB, COTJNACHO TEXHHYECKMX'D YCIO™
Bifi Cm6upexoit menbsnoit moporm, nonkna cocraBisTe He Membe 99'/20%..
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Aaa nscabrosanifi OBID HBCOTOBAEHL DALL CILIABOBB, Y KOTOPHIX'D.
coxpaHatock oTaHomernie Sh : Sn u Cu : Sb : Sn, umkomee whero B 6a.
oOuraxs Cubwpckoit swerbanoit goporu, He uaMbHAIOCH COfepaHie CBUH-
€2 OTH Tpexb 4ep23b Kamisle Tpu nponenta no 38%, Kpowb storo 6mi-
7Y WATOTORJEHH OJOBAHHEE CIUIABE, M3B KOTOPHXD [OpHA NOCTOAHHOMD
cooTHowerin npumbaanoce coaepxanie wbiu o1v» 1 o 3%/, Takumsb 06-
pasomt ObLM cocTaBieHs cmaaBul NeMNe 1—4 u 19—21 npm nocrosnsOND
orHoweRnid Sb : Sn, u BB KOTOpWXB Toapko HanbHAmocH 0/, comepianie
wbmu orp 1 mo 3%/, sarhws cmaeBm Nee 5—18, BB KoTOpHXDL mpH €O-
cTofAHHOMD oTHomwerin Cu : Sb : Sn npu6aBnanca cBuHEUT 4epesn Kam-
avie 3%, lna Goabumo#i HArAAgHOCTH HuMe DpHpeneHa Tabauma Ne VII
COCTaBIeHHHXD ciIaBoBb 0T M 1 o N 21,

Taonuua Ne Vi,

XX (ororpadiit npm yeeamye. N ena-
Big 100: 1 u nporpasd 2 %o Cu Sh " Sn Pb va.
pacreopos NHOs ps pogk.
®ur. 17, Tag, IV 1,0 20,8 78,2 — 1
» 18 2,0 20,6 76.6 - 2
. 19, Ta6. V 3,0 20,4 76,6 — | 3
» 20 » 3,8 20,2 76,0 — 4
21 3,68 19,64 73,68 3,0 5
, 22 ,, 3,67 19,03 71,40 6,0 6
. 23 - 3,45 18,43 69,12 9,0 7
, 24, ' 3,34 17,82 66,84 12,0 8
» 25, Tab. V1 3,23 17,21 64,56 15,0 9
.- 26 . 3,11 16,61 62,28 18,0 10
27 " 3,0 16,0 60,0 21,0 11
. 28 » 2,89 15,39 57,72 24,0 12
29 » 2,77 14,78 55,43 27,0 13
» 30, 2,66 14,18 53,16 30,0 14
» 31, Ta6. VI 2,55 13,58 | 50,87 33,0 15
» 32 " 2,44 12,98 48,58 36,0 16
- 83 ., 2,35 12,56 47,09 38,0 17
. 34 3,0 12,0 47,0 38,0 18
. 33 , 1,0 20,13 | 78,87 — 19
., 36 2,0 19,93 78,07 - 20
» 87, 1a6, VIO 3,0 19,73 77,27 — 21
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Hocab Bebxs 3THX'L TPUTOTOBAEHIH ObliM TpousBeneBH HAOMOAEHIA
HalL TeNIepaTypaM MjaBjeHiA 3THXL CMIABOBD M BXb MHKPOCTPYKTYPO#,
a 3aThM®h OeLla ompenbieHa MXDs TBEPIOCTb C'h IOMOIILI0 NprGopa bpmuens.

Onpenkaenie TeMmepaTyp®s GJABIEHIA NPOU3BOAWIOCHE HAOmOJEHIEMD
oxJadJeHiA pacnaaBleHHHXD CUNaBOBB. JJA 3TOro molp3oBasuch camonu-
mymums npubopoms mpod. HyprakoBa, BB KOTODOMD IOKasamia aupo-
METpa aBTOMATHYECKH BhUepYHBAOTCA Ha (ororpadmnueckoit 6ymark, nsm-
wymehcs c¢b paBHoMBpHON cropocThio. Takumb o6pasoMt I0d KaMIaro
claBa MOJyYaanm KpuBylo oxiamjaeHid. CaMmii omelTe ppousBoaunca cab-
ayiomumMs o6pasont: cmaasb Bb KoamdecTBb okoao 100 rpammons nomb-
MAJCA BB THleldb M3bh OTHEYNOPHOU TAMHB, BCTaBAeHHH BhL KpHUOTOJE-
Byl0 TNeyb, M HArphBaica /0 DOJHATO pAcOIaBIeHiA METANla NPH OOMOIIHA
9JEeKTpuuecKaro Toxa. Horza Bech MeTalIb OpPEBPANANCA BB KHOKOCTh,
Bh Hee MOrpyxalca xoHels umpomerpa Jemartesve. Tak®s Kaks Tepwmo-
napa mnoasepraerca nbiicTBiio pacniaBleHBEXD METANI0Bb BB 0COOEHHOCTH
CypbMBl, KOTOpas mo YVkasaniaM®s BafikoBa !Y) oGpasyers cB miaTHHOR
onpenbnennoe xumnueckoe coelurenie Pt Sby, mpu uyems mocabaxee coe-
I¥Henie mnojiyyaeTcA IpU MPAMOME CONPHKOCHOBEHIW IJATHHH CB pac-
IJIABIAEHHOH CYpBMOY, W peaknia corepwaeTcAd Cb TI'POMajHHMD Boakie-
HieMD TEMmI0TH, TO HpH paboTaxh Cb CYpPoMOH HeoOXoaumo o6paTUTE OCO-
GeHHOe BHHMMaHie Ha TO, 9YTOOH KOHEUD mUpoMeTpa GBLID COREPIIEHHO
npejioxpaHed OTT CONPHKOCHOBEHiA CE MeTalloMt u ero mapamu. OOw-
KHOBEHHO IJd STOTO TepmMomapy moMEmawTs BB KBApIEBYI TPYAKY B
NOoCHBIHION HOTPYKATD BB IKUAKIA chnlaBh. ITEMDB NOCTUrAeTCA NOJHAA
A30JALIA MewJy NUPOMETPOMB W METaNIOMb, NPH 3STOMB 1HPOMETPD CO-
XpaHAETH CBOI0 YYBCTBHTEIBHOCTb M Bb TO e BpPeMA NpenoxXpaHedd OTH
IBACTBIA pacCIiaBIeHHHXD MeTalIoBL. HOHTAKTH KOHLOBE TePMONApH CBb
npoBozaMu nmowmbmannce Bb NpoOGUpKH, HOrPYHEHHHA BB cMbeh Tammaro
apga. OTH TepMonaph LM MPOBOJA Wb MHPOMETPY M amnmapary mnpodg.
Kyprakosa, sanmcoiBaomeMy KpHBHA OXIamIeHid.

[Hocat Toro, xak: Bck cocraBHble 3MeMEHTH HCOBITYeMaro ciJjaBa Ie-
pexonua Bb KHIKOE COCTOAHIe, KPUMTOJEBAsA MeYb BBHIKAIOYAJACH M MOy-
cKaJca Bb XOIh HOPHUBOJAMMBIA BO BpaileHie OTL 4acoBOro mexanmusma Gapa-
6ans, HA KoTopoMb Omia Hambra cebrouyctBurenbHaa Oymara. Bocmas
TeMmepaTrypa, A0 kortoponil marpbBanca pacmiaBideMbld METALTb, Kojeba-
nace meway 750 —790° C. Tlokasamis nupoMeTpa 3aUNCHBAINCH Uepest
kaxaple 100° BeikmoueHiem®s Jamoodkd BL Qouapurt (,3afumkra“) Ha
10—15 cek. Oxnamnenie poclrasaeHBAro MeTaAId INPOAOIKAIOCE BH.
cpeaseMb OKOJO 11/, yacops. ONHTH 3aKaHIWBAICA TOTAA, KOrga MHpO-
MeTPL YKasbHBalb, YTO TeMmeparypa ymara go 180—150° C.

17y JRypraars Pycogaro ®us.-Xumnu, O-sa, T. 32, N 4.
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CnnaBel MPUroTOBAATHCE NEPEND ONLITOME TAKHMBL 06pasoMdb, YTO CcHa-
yarsa Bb TUMTD u3® orHeymopHo#t rimmEH pacnaaBisnace whiep ¢t HeGOMb
10AMB KONMYECTBOME 0J10Ba, 4TOOH u3GhmarTh OKMCIEHiA, CBepXy HACH-
naAcA Bb HeCOJLWOME KoaudyecTsh ciaoft TondeHaro IpeBecHaro yriaa
fioel’s 3TOTO INpucawHMBaIOCh OJOBN HeGOJALUIMMH MopHiAMB, 3aTbub CRH-
Hel'b ¥ HAKOHEI'b CypbMa, NpPH 4YeMdb ONATL PACWIABIEHHEII METaladh BO
‘usbhwanie OKHCIeRIA 3achmalcd cloeMd apesecHaro yrad. Cniash, co-
CTaBJAEHHEIE Al ONWITOBDB, Obl1d Cb cojepianiemt He Gonbe 3%, wham.
‘PeaynrTarsl noiyyeHBHE NpU NOMOMIHM KPUBLIX'D OXJAMKIEHIA NpencTaBleHbl
®5 Tabaunb VII. Bb stoit Tabamub ana xamnaro cmiaasa L JEHb Bch ocra-
HOBKH 11MpPOMETPA, — KPUTHYECKIA TOUYKH.

Taobnuua VII.

| g OCTAHOBEKH

s Mpambyanlsa
e 1 2 - 3 4

1 — 310 236 —

2 — 309 235 —_

3 355 311 240 -

4 349 313 229 187 l;

5 362 314 233 190

6 360 305 224 190

7 364 307 220 193

8 362 305, 224 197

9 361 295 — 183

10 347 305 — 186

11 340 294 — 190

12 358 270 — 180

13 371 295 — 185 ||

14 373 290 —_— 193

15 365 305 — 183

Ocranosku N 2 BB coaasb ¥ 16 wbrs
16 375 —_ 241 — BeabacTBie josraro mepepreiBa cBETORBO-
ro Jy4a.

17 370 298 —_ 193

18 377 293 228 —

19 —_ 317 241 —
20 — 311 243 -
21 326 315 235 | —




47

—_— e

Ecan oTb mojomeHlA KPUTHYECKHX'h TOYEKD CHJIABOBL HENOCPEACTBEH-
HO mepeiiTH Kb pascMOTphHID TOH xapTHHBH BHYTPeHHHX'b uH3MBHewii,
KoTopaf HablioIaeTca BD NocABIHMXT cliaaBaxs Bb CBA3U Cb KpUTHYe-
CKHMA TOYKaMu, TO HeoOxoxumo 3zanbrurb ciabaywomee: anxa cnaasopb
NeNe 1—3 monosenie 2-f KpUTHUeCKOH TOYKH COOTBBTCTBYETH MOMEHTY
BbiibieHia coeldmHeHiA 0l0Ba CBH CYPHMOIO, KOTOpPOe Ha MOJAXD HIAUPOBD
sambrHO BB Buab oTnbabHMXx® kKpucramnoss (cM. pur. 17, 18, 1a6. IV, n
19, ra6. V), a TpeTha KpuTHYeckasa TOuKa cooTBBTCTBYeTH 3aTBepabBaHiio
CBA3BIBAOUIEN 0M0BAHHOH Macch, cosepaameit no 10%, Sb. [danbke nosas-
Jenie Beicureit 1-i1 rourm y cmaaBa Ne 3 cabayers oO6BacHuTL BHABIE-
mieMs u3b cmraBa coeinuediit mbaum cb osoBoms. Ilpm manons copepmxa-
gin mbag sra Touka He Obia sambrma, Ho npm 3%, mbam oma oGmapy-
s#unace. Ha monaxs wiangoeb ykasaHHHXDB CHAABOBL BuabieHia coepgu-
Heniit MBI ¢ 0JOBOMDB MOCTENEHHO POCTYTH W Ha numpaxs cmiasa X 3
(pur. 19) st Bumbaenia sambrHo ypopE3nBAOTE KPUCTALIB COeINNHEHIH
OJIOB& W CYPBMH.

Hna Bebxs cuonaBoBb, HayuHaa Ne D no Ne 18, mwberca gersepras
ocTaHoBKa mupoMmerpa mpu Temmeparypb sechma Gamskoit kb 190° C, wto
HeoOxouMo OOBJACHUTL 00pasoBaHieMb BO BChXb YKA3aHHBIX'D COAABAXD
9BTEKTHYECKON MArkoll maccm m3b 62%, onoBa m 38%, cBuEma, cb TeM-
nepaTypoil miasiedia Gamskolt kb 182°C. %) Bropas mosoBmHA MArKo#
1leMeHTpupyomeil Macen 6aGUTOBB, CYIA IO moJdokeHilo Touyku Ne 3 ocra-
HOBKH IIUPOMeTpa, K1A RCEX® 6a0HTOBD CONEpPKAINNXD ONOBO M CBHUHEI'D,
npencTasiAeTd K3b Ce0A OJHOPOLHYIO MAacCy I'3'b 0J0Ba, COZEPHALIATO 1O
109, cypema. Temneparypa maaBneHid Takoil Macch, Kakbh OBJIO YKa3aHO
panbe (cm. ¢ur. 2), recbma 6iauska kb 243°C.

Hrak® usp mpelmAymaro Heo0XOAWMO 3aK/AOYUTh, YTO MATKAA IEMeH-
THPYIOWAA YacTh pPas3cMaTpUBAEMHIXBs OA6HUTOBL COCTOMTDH Bb  CILIABAaXb
0lINBA, HE CONEPWaMMXDL CBHMHIE, H3B OJOBAHHOH MAcCH, cojepiaiel Bb
ce6b mo 109, cypvwn BB pacreoph; BB Ga6urax®, wbomuxb BB cocra-
Bb 0/10BO ¥ cBuHEN's, MArKAA OCTHBIIAA YACTh—COCTOUTH WU3H NBONHOI
cubed,— M3D YacTHIB 0JOBA Ch CYPBMOR NpPEABAYIIAIO COCTABA M H3b
YacTHI'L SBTEKTHYECKON Macchl 0J0Ba ¥ CBUHIOA. |

OcranoBka BT majeHid TeMIepaTypsl UpU OXIAmMAEHIH CILIABOBH mocak
NI3BleHiA, ycaoBHO oGo3HaYeHuasa Hamu BBh Tabnumk VIIL 2% mamo
IIpeanonaraT, cooTBhTCTBYeTT BHIBIEHIIO H3L pacOiaBlIeHHAro CIIIABa
KPUCTANIMYECKUXT COeJUHEHIll 0J0BA b CYPhMOW WM CBHHIA Cb CYpPb-
mow. Bosmoxno mpexmonomenie, 4T0 Bb CILIABaXh CoAepHAlUXh SHAYHU-
TeJLHOe KOJHMYEeCTBO 0JOBA M CBHHLA OG'BVRpPICTaJIJIH‘IeCKiH dopmp coenu-
HeHih mocabIHMX'D 3AEMEHTORB Cb CYPHMOO BHIBAAKTCH OJHOBPEMEHHO.

18) Guertler. Metallographie. S. 727.
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fAcuo BHIpaweHHBlE KPHCTANNBl COENHHEHiil 010Ba ¥ CBHHOA C€B CYPHMOIO
Bb BuULb HenpaBuJbHEIXB POMOOB® OTYETIABO 3aMbBTHE mouTH Ha Bebxb
uiadaxs cnaasos (em. ¢ur. 17, ta6. IV —no 37, Ta6. VIII).

[losBienie HauBHICHIEN TOYKM OCTAHOBKMA BB NANEHId TeMIepaTyph
TepMOMeTpa OpH oxjasxneniu uwberca Bo Bchxb ThXB clyyaaxs, KOTAa
cofepwanie mBiu BB cmiapaxd Goabme 20/, m orcioma cabnyers, uro
ycioBHO 00603Ha4YeHHAA TOo4Ka ,I1“ cooTBBTCTBYeTH BB YKA3aHHHXDB CIJa-
Bax® BHABIEH10 coennHeHiil omoBa ¢b MBobo, Mpu UEMB ITH COENHMHEHIA
HA HOMAXD WIAKNGOBEL UMBIOTEH cTpoeHie ci1ab0 pasBATHXD e€J0Y9EKD HIR
IMHHEHEXD OaJ049eKb, NPOPE3BIBAIONIAXE KPACTAIIIN CYPBMAHBIXDL COedUHEe-
Hill ol0BA W CBHUHIA.

Janke Bch BhIIeykasanuble coiaBul OHIA HCIHHTAHEL HA TBEPAOCTh IO
cnocoGy BpuHena, npm Yemd miamMeTpdb BaATaro mapuka Owre 10m/m ©
Harpyska mambaanach Bb aByxbs npepbaaxs,—oOwaa 200 u 500 warp.
Ilonrysennsie wa mamdaxd piamerpnl yrayoaedifi usmbpAince ¢b MNOMOMIBID
MHUKPOCKOIIA U IO Taﬁnuu"s (wrank) onpenbnanace TBepmOCTH CHIABOBD.
Hwuxe npusenena Ta6.mua IX Takwx® umambperiéi, npn dHemb H3D IBYXB
onuToBb Bb 200 m 500 karp. masa TRepmocTH B3ATO 3HAYEHie cperlHee,
10 KOTOPOMY W BRICTPOEHA KpuBadf.

Ta6nuua IX.
|
NN Barpyera 200 warp. Harpyska 500 rarp. Cpezpee m3b
——— IBYX'b ONH-
COIaBOBD, d Tsepjocrs. d Tsepnocrs. TOBb.
1 3,3 23 4,4 31,2 27,1
2 j 2.6 37 4,2 34,5 35,75
3 2,7 34 4,1 36,0 36,0
4 | 2,6 37 4,1 36,0 ~ 36,5
5 ‘ 2,65 36 4,2 34,5 35,25
6 °7 | 34 43 32,6 33,3
7 2,75 33 4,25 33,6 33,3 ;
8 2,8 32 4,3 32,6 32,3 »
9 2,9 30 4,45 30,4 30,2 :
10 3,0 28 4,5 29,7 28,85
11 3,15 25 4,65 27,8 26,4
12 3,1 .26 4,8 25,9 26,0
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N N Harpyaka 200 sarp, Harpyska 500 xarp. Cpennee u3b
‘ IBYXD> ONBI-
CO1aBOB. d Tsepaocts. d TBepaocTs. TOBb.
!
13 3,1 26 4,8 25,9 25,9
14 3,2 24 4,75 26,5 25,25
15 | 3,0 28 5,1 22,8 25,4
1e 3,3 23 49 24,3 24,0
17 3,15 25 53 21,0 23,0
18 3,2 24 5,2 21,8 22,9
19 3,0 28 4,75 26,5 27,25
20 3,0 28 4,2 34.5 31,25
21 2,8 32 4,3 32,6 32,3

Ecay stu nampHuA H300pasuThs rypaduyeckd, OTKIAABIBAA 110 ocH X-0BBb
COCTaBb CIJI4BOBB, T. €. Bb HalmeMdb cayial IpomedTHoe copepikaHie
cBUHIA BB cmiapb, a mo ocu Y-Bb TBECpAOCTh, TO ITOJYYNMD KPHUBYIO (CM.
¢ur. 38). Kakt Bugsgo ms3b 3THXDH AaHHLXD TBeppocth no 219 Pb yom-
Baers, a ¢k 21 mo 33%, ocraerca mouru 6esv uswbuenia, mocak sTOroO
HacTynaeTh ONATH MeUIeHHOe yOBIBaHie.

Sﬁ/\’wv?oaw m&«@om .

Ao

U

10

15 18 2 a4 21 30 33 36 23u &b
Oumr. 38.

Nanepbitinia vconTania 6a6uTORD W3T Kjlacca CBUHIOBO OTMOBAHHHIXD
. OBlIM coefuiHEHH CB MNPAKTHYECKUMM HCOLITAHIAMH 3THXDb 0aOMTOBL Bb
PasIMYBEXD YCAOBiAXD cayx6e Ha Cubupckoit xen. popors. Jkroms
1912 r. v HKHpacuoapckuxy wmacrepckuxs CuGupckolt skes. JOpord 1o
pacrnopaxenito Havaneuuxka Taru osmavendoit goporu M. II. ApGysosa
GhIN  OPraHM30BaHbl ONBITHHIA HCOHTaHiA 6a0HTOBRD PAasiMYHATO COCTABA.
Bb coctaB®s KoMuccim mo ucnmTanio 6a6uToBb, MO MoeMY NpeNJOMeHiio,
Cubupckoit &en. poporoft GHAM TpArjauieHs aBa cTyneHTa Tomckaro Tex-

T. H. THXOHOBT. 4,

2 6 9
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Hojoruveckaro Hueruryra, M. Muxaiimosr u A. BLJIﬂeB'L HBa nocabn
HAX'b JUIA Bbh KOHOB YKA3aHHHX'B ONBITHHIXD 3aHATI NpeAcTaBMIA neb
NOAPOGHBIA OTYETH 0 MOCTAHOBKE M peaylbTaTax’hb ONMTHHXD M3cabioBa-
Hit 6abuToBL BB Hpacrospcknxs macreperuxs CHOMpCKoRl smen. Iop., a
sarbue BroocabacTBid noAb MOMMTE PYKOBONCTBOMB o0GpaGoTans mMmonyYeH-
Hble uMd 06pasusl 6aGUTOBH BE ‘MeTamtorpaduieckoit naGopartopin Uacrn-
TyTa, YTO M COCTaBHAO BB 00meMD UXDB Jdiuiomuyl padory. Jarswbiimee
omucaHie MOCTAHOBKHM ONKITOBT 1o uacrbrosadin 6abmtesb Bb Kpacmosp-
CcKknxb Macrepckuxb CuOupckoil sten. noporm A GyIy NPOAOMKATH gOTAace
HO NpejcTaBleHHAaro MHE oTYeTa IBYMA BHINENOMMEHOBAHHEIMH CTYIEHTa-
mu HecruryTa, mpuw dyeMb nOMMEHD 106ABATH, YTO O3HAYEHHHH OTYETD
IIOYTH JOCJIOBHO cOTJAcyeTcA ¢b pacnyOJAHUKOBAHHBIMG AokaazoMb Havans-
nuka Hpacnoapckmx® macrepckux®h 1o ToMy-e Bompocy 7).

Ina ONBLITHHXD H3CABIOBaHIl GBLIM B3ATH O6aOHTH TAKOIO Xumuye-
ckaro cocrara (cM. tabauny X).

- Taénuua X.
Haspanie CocraBss 6abura. i Vokae | Teoperuue- I'tHa
HBIA . || cKaAa crod- o -
Gagura. Sn 8Sb Cu Pb phen. | mocrs 1 nyna.| ob6bemy.
N1l] . 25 20 5 50 88 |11 p. 23 K. || 9p. 88k
N1H. 30 16 4 50 - — —
N1M. 25 16 4 35 - — —
N1EK . 20 16 4 60 9,15 | 9 p. 71 k. | 8p. 88k,
N1B . 15 16 4 65 935 8p. 36 K| 7Tp. 82K
N 3K . — 17 — 83 10,13 || 4 p. 14 & | 4p. 19K,
N3 I . — 16,5 3 80,5 10,081 4 p. 27 k. || 4p. 3Nk
N3 E . — 16 4 80 10,10 | 4 p. 31 k. || 4p. 35 k.
N1T . 60 16 3 2] 7,75 1120 p. 46 k. | 15p. 85 k.
N2T . 47 12 3 38 8,32 /|16 p. 02 k. || 13 p. 32 k.
N3T . 23 24 3 50 8,66 |10 p. 73 .|| 9p. 29 k.

Hro e wacaerca Barommare Ga6WTa, TO BO BpeMs OMHITOBD CTapanch;
1) ompenbaurs npurognocTs KB OBHCTBUTENLHOM cayxobs & 3 K u 2)

19) Doxaass Hasaxsuaka Kpacmospcenxs sacrepckuxs mmmemepa M. C. Toponen-
Earo mo wmserbpomamin Gabmror®s, mnpousBeilemHoMy KpacHospekmuu MACTEPCEHMH,
Toumecr®. 1912 r. ‘



BlifiHie BBeNeHiA BB BTOTH e COCTABB TOr0 MM IPYroro koaudecrsa Cu.
[lepBrine, Takd ckasaTe, NPOGHHIME KaMHeM'® /A ACHOHTAHIAl GAGHTOB® -HA
Cubupcroit #. nop. aBnanoch, menwirtamie Ha tBeprocts. He umba Bosmomx-
HocTH monb3oBaTecA BB Hpacuoapckux®s macreperuxbs ana  onpenbaenia
TBepOCTH cnoco6oNt Bpuneas uam kakumb 100 APYrEMD H3E 06menpu-
HATHX'D W HOJYYAThL PE3YAbTATH MO KAKOH JnGo omnpenkrenHoit means,
apumbuani raa onpenbiaenia CpaBHUTENbHOK TBEPNOCTH BHINENPHBELEH-
HEIX®E 6abuToBh crbiaywomee npucnocoGuenie (cv. ¢umr. 39). Henwmryemblit
#ycok®d 6aburta, mwbiomi# aBb raaako WPOCTPOraHHBIA NMOBEPXHOCTH, MO-
whmaerca BB Bupbaky A ckoseTpympoBamsaro ana sroro mpuGopa.

: Teepnoers ganmaro copra 6aburta
XapaKTepusyerca AiaMeTpoM® yriay6-
JeHis, noayvawmarocA MyTeMDb BAAaB-
JUBaHIA cTalbHOrO, KOoHHWYeckaro (Cb
yrJIOMb  KOHYCHOCTH ,IpH Bepumneb

A Ky BB 60°), ormumdosanmaro mnyancona
‘ B. Camas Harpyska nocrarasacn npm
’&w&m NOMONIM MPOCTOr0 PHYAKHOTO TIpec-

ca 1A WCHOHTARIA peccops, MOAD Ha-
j}HHMHOﬁ BAJMKD KoToparo mnombma-
our. 30, Jace rojopka mnyadcona I, umbomasa
yraybaenie c¢b  cooTBBTCTBEHHHIME
paLiycoMb 3akpyraedia. Beamumna Harpyskd npu Be'bX'h HCOBITAHIAXD OCTA-
BaldCh MOCTOAHHON W paBHOW cTa nartmiecatu nypams. [ocab HEBckoabL-
KHAX'D IPEJBApUTEIbHBIXD ONHTOBB, IPHW KOTOPHXDb BpeMAa mbiicTBid Ha-
Tpysku wbHaloCh Bb mperbraxt oTb 15 CeKyHAD M0 3-X'b MHHYTB, OBLIO
sawbyeHo; YTo no mpomecTBin onHON MuUHYTH AbHcTBiA myaHcoHa HacTy-
faeTs MONHOE OTCYTCTBle JaibHBAmMUXD Nedopmanifl, KOTOPHA MOMHO GH-
J0 Obl ydecTh mpn Hanudin nMbiomuxca Bb Kpacnospckux® macrepcruxs
mmipmenwmm: npuGopoBs. BeabacTBie 3TOro  npojoMmKHUTENLHOCTE HAa-
maamBania Oblna cibrana paBHO# ofHON MPHYTE Bo Behxb ommTax®s mpw
ficupitagiu TeepjocTH 6abuta. PesyabTaTh M cpeamnia Beanyuns Habdwie-
Hili mpuBejeHH Bb HmKecabayowed rtabaumk XI*),
’ »A3BkcTHO, 9TO NI yMeHbuieHiAa TpeHia m ans usGbmanmia 3abaanii
HYHHO, YTOGH CONPHUKACAILIACA TPYLIiACA MNOBEPXHOCTH MPUIOTOBIAINCH
Hu3b BO3MONHO TBepAbXD MarepianoBs. Rasanoch Gu BHOGOPDL GBIL OYEHDB
fipocTs, HO ropoputd nasbe Banyers, ogHoft TBepmocTH Mano, TaKb KaKb
npu masbiluleli HEpOBHOCTH CONPHKACAIOIIUXCA TPYLUIMXCA IOBEPXHOCTEH,
OTD INIOXO{ M DPHUIOHKH WJIH OTH CAYYalHHIXD OPUYUH'B, CYIUIECTBYIOIIEE
MeXAy HUMH JaBleHie MOMKeT® COCPENOTOYUTHCA Bh HBCKONLKAXD TOYKAX'D,
U TOrna MONeT® NpoMsoiTH sabjpamie mosepxHocTeil.
*) Cu, Tabnamuy mHa 52 crp.
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Taéauua XI.
HaumeHoranie, ‘ d1 dg d, dy d cpeanee.

Jeiixnaa M 3 | 9,8 | 9,3 9,87 10 9,85
N1L .. 10,49 10,49 10,47 10,6 10,49,
N 3T.Ve.. . 106 10,4 105 e | 1017}
N1K .. 11,00 10,92 11,12 11,22 100 |

Jefikuna N 1 . 10,9 10,91 11,49 11,49 1,192}
N1B .. 11,39 11,20 11,20 11,5 11,32
N1T V... 11,42 11,42 11,39 11,89 11,53 |
N1H .. 11,60 11,60 11,39 11,60 |
N1M .. 11,60 11,40 11,52 1,8 | 138 |

Tetikara N 2 . .|| =12,40 13,01 12,18 128 || 12,72 *3
N2T. V.. . 12,5 12,8 13 S RETYIa |
NS3E .. 133 13,2 13 13,4 13,3 ‘
N3L o .. 13,4 13,4 13,5 13,41 1343 |
N3E .. 142 14 13,8 13,67 1392 |

Yro6sl npesynpeIuTh 3TO ABJEHie HY#HO, YTOOW ORHA H3B TPYHINX-
cA MOBepXHOCTel NpHRAajjexrata MIACTHYHOMY BAIKOMY MaTepiany, cmocol--
HOMY BOCHPUHUMMATh Bb HsBbCTHHX® mupenbiaaxs usmbrenia csoeil ¢opMEr
6e3t paspymeHia. 3ambBueHo, 4TO TBepAOCTH Thia, 4acTo conpoBOXKIAETCA:
XPYIKOCTBIO, T. €. M&JOH CIOCOGHOCTBIO ZONPOTUBIATLECA yAapamtE, Toad-
KaM'b, HHAYe TOBOPA, OHO KaKb OH 0043faeTh MaOf - MPOYHOCTHIO;
TakuMt: o06pasoMb cOJaBH, [PUCOAHBIE [IA 3AJMBKN HOAMIANHNKOBE,.
JOoM#HB 06Ja4aTh NLOCTAaTOYHOH TBEpLOCTLIO, COCIUHEHHOH CB BA3KOCTHIO-
n npoysocThio. [locTaBnennsle onbiTEl N6 onpenbrenio npoYyHOCTH
BA3KOCTU pascMaTpBBAaeMEXb COpPTORL 6abuTa, Kb coxanbuio, He maim
3aCJAYKUBAIOMUXD NOBBpiaA pesynbraroBb BB By HecoBepuieHcTBa HMEB-
muxca Bb HpacHoApckuxt MacTepckBxXh NpHOOPOBDL M MAIUMABL., ITU JaH-
HLA, MOJYYEHHHS HALDb pas3laBiuBaHieMd OPYCKOBB fomepedsaro chuenia
BL 1 cM. 2 GoKOBOI HOBEPXHOCTBI NUAMHIADHKA ¢Bb LiameTpows 10/, 6b-
J¥ CIMIUKOMD pasHoOOpasHHl Jade [JIA OJHOTO M Toro e copra 0Gabura,.
3aBHACA IIpewkle Bcero oOThH CIAUIIKOMD NPUMUTHABHAro mnpucrocobrenisa.
(praawxubl npecces), a 3aTEMB M OTH YHCTO CAYYANBHXB, TPYAHO yCTpa-
HHEMBIX'D IPHYAHD: KAKB-TO Maidbiiilee HEOCTOPOMHOE NpHJOKEHie TIpysa,.
COTpACEHie¢ MOJA KY3HWIH TOAD yAapaMy MapoBOro MoJoTa W T. 1.
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Yro KacaeTcAs HOCTAHOBKHM INPOOHBIXDL GAGMTOBE Ha TOAMMUIHUKU [a-
POBO30Bh, TEHIEPOBDL M BAroHOBDB, TO OHA NOJ¥HA ObLIA ABJATLCA, CO6-
CTBEHHO TroBopd, nocabauuws M phllawmuMb HCOHTaAleMb mpobHaro 6a-
futa ana onpenbienia npurogHocTn ero npumbnenia na Cubupckoit xen-
Jnopork.

Mlocarbanee WcubTanie ABIAETCA MNOYTH €LUHCTBEHHLING XOPOILIUMD
WCOHITAHIEMB, €CJH He CYUTATh HcOBITagiA TBeplocTH. [lepsrimt noasepresa
wenwiTagio 6adurs N 1 ]I

Ilo cBommd (usuyecknMs CcpoicTBaMd (mOAPOGHAA XapaKTEPUCTHKA
fombiena HrKe) OHD OKA3alICA HEMHOTO XPYUKOBAaTHIMbL, XOTA HCIHBITAHIA
81 OYKCOBBIXD U JBIIJIOBHXD NOAHANHUKAXE Maposoza N 1308 pgaau Gaa-
ronpiATable pesyabraTel. OcMoTpoMd nocad nByx®b nmpobHeIX® nob3moknb—
{=96 BepcT.) paboyasd NOBEPXHOCTb IHNILIOBATO MOAUIMIHHUKA BhHIIEO3HA-
qegparo naponsa Hafinenma Bnoant wcnparnoil., llopum cMazoyHBIX® Kana-
BOKDL, BHOOUHD, HAKATOBD, TPEUINHD, NMApPaNUHD IHeldkn u T. A. sambyeno
e ObLIOo.

Unsa nanbe no nyTHm mocTeleHHAro MNOHUMKEHIA [POIEHTHArO CoRepiKa-
miA omosa BB cocTarb napoBosmaro 6abmTa, WeNHITAaHiA 6GabUTORD COCpE-
JIOTOYMAACHL HATD CINIABOMG Ch colepxanieM®b ojgosa Bb 20/, —6a6urs
Ne 1 K,—a nna npunania Hamboubumedl BaskocTH cojepwanie Cu m Sb
66110 moHHMEHo ¢b D u 20%/, nma 4 m *16%o. Heo6xonumo oTwbTHTL, 4TO
9T BeAWYMHE npoueHTHAro cofepxania Cu u Sb gaa odnerdenia nabamo-
neHifi Bb Jaabpbiimiem®s Bo BChXb cocTaBax® ¢b THMD HAH HMHRMTE KOJIW-
YecTBOWD 0JI0BA NPUHATH MOCTOAHHBIMH. Bb Buay Toro, wto BB Kpacuo-
APCKAXD TJIABHHXD MACTEPCKAXD HOPOU3BOMMICA MOYTH HCKIIOYHTENbHO
.60IbJIIO PEMOHTE: I1APOBO30BE W BArOHOBDL, PYKOBOJHTENH OMBITOBh{HAXO
JWJNch Bbh KpafiHe 3aTPYAHHUTENBHOMD IOJOWEHIHW Bh CMBICHE  BO3MOMHON
TIPOJAYKTHBHOCTH U YBelHWdeHIA KOJHYECTBA ONHTOBB MO BhpaboTkb Gabu-
Ta sedaeMaro cocrasa. Beaknereie wero o6iiee KOJHMYECTBO ONBITOBL HALD
TIapOBO3EHIMA GaGUTaMy, NPON3BENEHHHXD BBL HpacHoApCKMX: riaaBHBEIXD
MacTepcKuxbh Bh Tedenie nbra 1912 r., cimmkoM® HEZOCTaTOYHO, YTOOHI
BHBeCTH Kakoe 1u60 OKOHYATeNbHOE 3aKN0YeHie O UpeHMyHmecTBaxh Toro
WAM MHOTO copTa W3'h BHIIEYKA3aHBHXD 6abuToBb. HeobxomumocTs cko-
phiimaro BephUIeHia JaHHAr0 BONpOCA W O3HAKOMIEHIA Cb [OCTAHOBKON
w3crbioBanifi CBUHIIOBO CYPbMAHMXD 6GaGHTOBB, NPOM3BOAMBIUNXCA panbe
HA BCHBXP YYACTKAXb | Cubppckoil wea. nop., No6yiuad PpykKoBoAUTeNe
-ONBITOBDL O00PaTHTLCA C¢b Npockboil 0 nocraroBebs macabmosanii HaAD BH-
'palOTAHHEINE HMMH W IIpelBapHTelbHO oNpoGOBaBHEIME Bb HpacHOApPCKHXD
Il. MAacCTePCKHX® copraMu 6abmroBb Ha yyacTk'b cr. Rpacrospcks. Hn
3TOMY Heob6xoauMO N00aBHTE, YTO I1APOBO3H, OTPEMORTHPOBAHHLEE BL Ma-
CTEPCKHX'Db, MOCAB ABYXb-—Tpexd Opo6HBIXD N0k3NoKD oOTOpaBIATCA Ha
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CBO#l 'Y4aCTOKB, a, CrBROBATENbHO, YCKOAR3a0TH OTH JailbHbiimaro Hemo-
cpelcTBeHHaro HabuoleHiA, Bb TO BpeMAa Kakb mapoBoswl Hpacuosapckaro
Y4, Cl. TACH HAXONMIMCh BCe BpPeMA MOLb HENOCPeCTBeHHHMD HaGmoge-
"Hiemd IpH BechbMa PAasliNYHOMBL K Bce Boadpocraoiiemd upo6brk ma npob-
HOMDB 6ahurh. Bb cepenwnt iwona 1912 r. paspbmenie GblIO TONYYEHO,
YTO Jal10 BO3MOXHOCTb mpomsBectd wucobTanie Gadura N 1 K Goale
WHTEHCHBHO M MpPU TOML BB YC/A0BiAXD 00bIYHON abiicTBUTENbHON PabOTHE
ero ma mnapoposb. OGuiee KONMYECTBO MPEANONOKEHHBLIXD b HCOHTAHIIO
ABIILIOBHXE A OYKCOBBLIXH MOZMHUNHUKOBD, 3ainTHXDB Gabutoms Ne 1 K,
paBHo 47. 3a Bce Bpema pafioThl ero, KakhL PBb TMaBHHXB MACTEPCKUX'D,
TaK'b ¥ HA yyYacTKh HUKaKuXb oco0eHHOcTell M HEeNOCTAaTKOBDL 3ambueHo
He Ob10. OcMOoTpoMB HBKOTOPHIX® HM3B DONNHMOHHKOBE, IPOU3BEICHHLIND
PYKOBOIUTEAMY ODBLITOBH B NPHCYTCTBIM MacTepoBbh MNapoBO30CGOPHATO-
nexa, padoyia NOBEPXHOCTH MOJAMUTHHKORD HAHNEHH HMCOPABHEIMH, 3aTe-
KaHIA CMa3OuYHBHIXP KaH4BOKH, HAKATOBDb, TPENIMHDB, LApPAnVED Meillkn n
op. He Habmwojanoch. Jlaa ompenknenia crenenn H3HAMABAEMOCTH U [0J-
rophUHOCTH HeAaTeabHo GBLIO Gbl HabmoleHiA Halb nmapoBosamu HpacHo-
ApPCKAro y4. ¢Ja. TATH TNPOAOTKUTH M Janke.

Ba6ute Ne 1 B, ¢b conepianiem® omosa BB 15%,, asaserca cak-
AyOMER cTyNneHpio Bh nOporpamMb paboTs mocreneHHAro DOHWKEHiA mpo-
LeHTHAro copepxania onosa. Kb .comam;ﬂiro, HEJOCTATOK: BpPEMEHH He
1a1b BOBMOMKHOCTH NPOBECTH HCHBITAHIA €ro molIHOCTHIO BB Tonbk 00benb
u pasHooOpasim, Kakdk dT0 OmO cubranc no orHomenilo GaGuta X 1 K.
Ba6ure X 1 B 6ui1p moctasnens ma 17 nopmumHRKax®.

Ct cBuHNOBO-cyppMAHBINE GaGuTaMu mbiao o6croano mhekoabko uHave.
[lapannesbuna ucnmranisa CBHHuoéo-cyprﬂme'b 6a6utoss 3 K, 3 I w
3 E pamm Bnoand GraronpiaTHee pesyasTaTh. Bo Behxb NOBOARHO MHO-
FOYACIEEHBIXE OCMOTPAXh MOALTUNHHUKOBL BATOHOBH, TEHAEPOBD M IUIAT=
GopM: PYKOBOAHMTENM ONBITOBD® HAXOAWAU PaGouyid MORepXHOCTh BHOMHB
ncnpasaoit. HakaToB®, Tpeumnpus, BHKpauinBawig, ApanuHs WeHKH U 3a-
TEKaHifA CMA30YHHXTE KaHAaBOKD He Habimogasoch. O6inee 4uca0 HCOBITAHI:
UBHHIIOBO-CYPLMAHLIXD 0abuTuB: paBHo 285. 3ambriTh Kawryio aubo cymie”
CTBEHHYIO pasHUNY BB pasiudHbXD COPTax’hb BaroHwaro o6a6ura, T. €.
yuecTh Bnigmie mbam Ha usHOCEL M poaropbunoers Gabuta nmpHM CTONL HE-
3HAYNTESbHONE TPOGErt Ha mpoGHoM® 6a6uTh Gbuio HeBosMoxkHO. OxHO
TOJIbKO HCHObITaHle Ha TMocToAHHON Mawumd cuaoBoit cramuin Kpacuoap-
CKUX'P TJaBHHXTE MACTEPCKUX'h KAKDb OH TOBOPHJIO BB moAb3y BBEleHiA
wkiu n mbroroparo npeumymecrea Ga6uta ¥ 3 1 magzes ¥ 3 K. Co cro-
POHH (H3UYECKUX'D CBQﬁCTB’B pasiuyie BHICTynaeTh sAcHbe BH TO BpeMA,.
KAKD UMCTHIl CRMRIOBO:CYPHMAHHN G6abHTDH o6aanaers cBbTa0-CBPHND.
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npbkToM: nsnoma, CBHHIOBO-CYPEMAHHI 6a6uTs cb npumbcnio mbau, opu
6onke Temuomr npbrht usioma, upiobpbraers AcHO BoipaskeHHHI (dioge-
TOBHI OTTEHOKDL; TBEpHOCTh OTH Hpucaikm wbam pacters (6Goabe mon-
pobrno cu. nmke). Ilaa noayuenia HaubGoabe Acparo mpedcrasieHia o Tex-
HUYECKUX'b CBOUCTBAX'L CBHHIIOBO-CYPEMAHHXD 0aOGUTOBD eme BB Hayanb
ilona 1912 r. oun Onum mocTaBleHs HA OYKCOBHe MNOAUIMIHWKYH TApOBO-
sopr NN 1610 w 3163. O6a mapoBosa Bapgep®anm npoGHHA nOE3AKK
BunaHk OaarouonyyHo, B: NYyTH NOAIMUNHHKY He rphauce, pabowasa rmo-
BepxHocTh, Kb coxarbrio, ocmoTpbHa He 6Grlia. IJTOTh yembx®s OTKpH-
Balh HOBH? TMyTh BB HambyeHHHIX® u3cabioBaHIAXD, OJHAKO MaJjas TBep
I0CTb, KpaflHAA OCTOPOMHOCTb B'h fOCTAHOBKE ONEITOB®L C€BH 4YHCTO-CBHH-
IOBO-CYPbMAHBIMM GabHUTANM Ha yYacTKb W, HaKOHeN'h, HEJNOCTAaTOKL Bpe
MeHR nowbuianM pasBUTH 3TH HCOHITAHIA BB JKejarTelbHOMB 06benk. Beero
6a6uTt GHIB UOCTABIEHD HA GYKCOBNXD M [HILIOBHXD NONNIVIBAKAXD
Bb KoauyecTBh 285 WITYK®. | v

OnHUME M3B BaMHHXD HENOCTATKOBD CBHHIIOBO CYPbMAHBIXL 0aOWTOBD
ABJIAETCA UXDb HeGOAbUIAA TBEPJOCThL U TEMIOEMKOCTh. SAkch He uilHee
6y1eTs MOBTOPUTh HECKOILKO CJI0BB O CBOHCTBAaxX® ,HaMaswBaHia“ 6abura
TOro Mau KMHOro cocrasa. [kio BB TOMB, 9TO UpPH saiuBxh moxmmuUHM-
KOBb NOAD CKAaNKy, a 9To uMkeTs whcro Bb npumbHeHim KB OYKCOBHINL
NOJMUNHKKAMb apOBO30BB BOOOIIE W Kb [BIIUIOBEIMD BH JACTHOCTH—HA
yyacTkb, umbert Goanmoe 3uauenie thcTooGpasHoe cocTosHie 6Gadura.
B sToms cocroamin 6a6uTh XOpouio 3amOMHAETh NOAWHANHUKE, XOPOIIO
,HaMaseBaeTcA“ momdb ckaiky. llpomommurenpHocTh TheTOoOOpasHaro co-
¢ToAHIA 6aduta THEMB OGoabuie, ybub OojblIe TEMINEMKOCTBIO 00J1a1aI0Th
ero cocraBHuid dactu. Ilpmuumaa no Baayesy remnoemkoctn 2°) Pb =1,
Sb=17 Sn=1,75 u Cu=3, Mpl MOMeML cKasaTb, 4YTO CILIABH Cb
0oJbWIMME OPOLEHTHHIME cojepiasiens Pb OyayTes o0aamaTe MaJbMb
nepiogomd ,Hamasmeaeia“. Huwe mombmena tabauna XI[I tenmoemrocreil
BcEx® 6abHUTOBDB, M3 KOTOPOH BHUIHO, YTO TEIJIOEMKOCTh CBHHLOBO-CYpb-
MAHBIX'D OG46MTOBD JOBOJLHO He3HAYUTEJLHA. YHUCTHIl CBUHIOBO-CYPbMAHEIN
6a6uT® NpPH OCTHBAHIM IOYTH CPA3y NEPEXOAUTDH M3D KHAKALO COCTOAHIA
Bb TBeproe: nepiolhs HaMmasplBaHiA ThcToo6pa3Haro cocTosHiA OTCYTCTBY-
eT’b, YTO CHJABHO YCJIOXHAETD 3aJNBKY.

Taonuua XII.

| Coprnp

N1 N2 | N
6a6uTa. T.

. | |
T. V.| T. V. NQ].MAQIK.N.&'1BN‘:'3H.NI31LM3EQM’3M

3
v %181 H

Tenso -

©MROCTbH.

{
1,621,496 | 1,4 14275| 1,417‘ 1,38 | 1,34 |1,3025| 1,139 1,17551l 1,192 | 1,272

%) Yeaorno no orn. Pb=—1.
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Bt pomnoanenie Kb BHINENPHBENGHHOMY ONMCAHIIO ONBITHBIXD u3cakno-
BaHifi 6a6uroBt Ha Cubupckoi sex. mopork Heo6xomumMo noGaBuTh HE-
CKOJIBKO CIOBD O HOJyYeHHHIXB HaONIOJeHiAXD HAlBh kayecTBAMU GaGUTOBD,
B3ATHXD 118 HUCOHTAHI.

Ba6urs ¥ 1 K umbers cBbrino cepeGpucTeit usnoMs u npu #HesHadH-
TEeJbHOME COJEPIKAHIM 010Ra 006/a43eTh XOpPOUIMMU TeXHHYECKHMH Kave-
CTBaAMH: IO TBEPAOCTH, KaKb BHAHO M3b mpenmiayumeit rtabmnusl XI, oub
He ycTymaeTd JYYIIUMB COpPTaMF OJOBAHHHXB® 06abuToBB, COXpaHfd TWpPH
pa6oths gocrarouny Baskocte. Obaamas xopoiein TemIoeMKocThio, 6a6UTH
X 1 K pmoaro coxpansers TherooGpasHoe crpoewie, T. e. umbers nepioas
,HAM43HBARIA® MPOJOMHUTENLHBIA H OYEHb XOPOINO 3aMOJHAETDH MOANINM-
Hukb noxb ckaaky. [locrbnnee cpoficTBo ocoGenno nmbHHO mnpnm 3anuBKE
HapoBO3HbLIXL OYKCOBHXD M ALILIOBHXD HOAUNOHUKOBD, Bh OCOGEHHOCTH
ecilu OHM He HAYTH BBb PACTOYKY. SalUTad MOBEPXHOCTh MoJaydaercd
riajkofi 6e3b ycajoYHBIX'> PAKOBHHDB, TPEIIUED W HO3Opeil.

Ba6ure & 1 B uwbers cpbTao-chpuift u3noMd m UpH He3RHAYATENb:
HOM®B cOlep¥aHin 0JoBa, MeHbuiend 9bMt BB Gaburt X 1 K, o6Giamaers
xopomumu cBoiictBaMu. Ilo TBepnocTu OHB MaJ0 OTAMYAETCA OTDH OJOBAH-
HHXDb 6a6MTOBDL, HO Marde G6abuta N 1 K. Temaoemkocts ero Huixe Tem-
JoeMKoCTH mocabmaAro Gabwta, HO Bnonnk JocraToyHaa naA mepioa
,HaMasbiBania“. BA3KOCTh ero cpelHAs, HO CKaJbBaHil npu BepPYOKD

CMAa304HBIXs KAaHABOK'b He HAOJIAAJIOCH.

Baoure Ne 3 H nwbers chpoBaThiii u3/i0MB, NPHHALIEKHTDH Kb 4HE-
CTO-CBUHIIOBHIMb-CYPBMAHUCTEHIME (abuTamM®, o61azaers HeG0JbLIOK TBep-
HOCTBHIO, HO OTJAHYAETCA 3HAYUTEJIHHOIO BA3KOCTHIO. TemIOeMKOCTh €ro ma-
A4, HO moBminmaercA no wMBpb yBennuenia BB Hewd cojepsadia Mbad.
Ilepions ,,HamasbiBamia‘‘ moYTH COBEpPUIEHHO OTCYTCTBYeT'h, BcabacTsie ge-
ro 3aJMBKAa MOJIIMOHAKOBD MNONB CKAJKY BecbMa 3aTPyJHUTEJbHA U HE
MOKeTh OHTh nMpousBeleHa Ge3b nasanbHuka. llpw 3amusrh noar maGlIoHD
3aN0JHAETH NOIIMKWIHUKEL XOpOWo M 6e3b HELOCTATKOB®.

Batuts Ne 3 ]I moBosbHO O4M3KO NOAXONUTD Kb Openuaymemy Oabu-
Ty Ne 3 K, Ho BB orimuie oTb nmocwybasaro odnagaers HBCKOABKO 060Jb.
e TeNAOEMKOCTbI0 W TBepnoctThio. HMsnomt Gadura Ne 3 [ chpmit cb
XapaKTepHHMD (PioneToBHIME OTTBHKOME.

Ba6utes N¢ 3 E, Bb oTimnyie oT®e OBYXB HpENBAYIIUXD CBHHIOBO-CYPh-
MAHUCTBIXD 06abuTOBD, uMbeTh OGoabmee koaudecTsn wban, BeabiacrTsie
Jero u o6jagaeTe GOJbUIEI0 TEIMI0EMKOCTLIO.

Hak® BugHO w3® mnpepnaymaro, riaasHad wbib npou3BeleHHHX'D HUCHH-
Tanlift 6abutoBnr Ha CnOuUpCKONl Kel. JMOp. 3akaoYalack Bb BHACHEHIH
BONPOLa, HACKOJBKO BO3MOMHO AOpOrie 0J0BAHHbE Ga6UTH 3aMbHHTH Go”
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abe pemeBnHMu 6aGUTaMB U3B KJAACCA CBHHIIOBO-0N0BAHHO:CYPbMAHHCTHIXD
¥ U3B YUCTO CBHHIOBO-CYPHMAHUCTHXB. Hpowb aroro BO Bpema omdcas-
HBIX'D ONIMTOBH CTPEMHJHChH BHIACHUTH Bilduie npnyvben mbau BB cBuHIO-
BO-CYPbMAHUCTEHIXD 6aGUTAX'D. '

Bropaa nmonoBuna wuscabposanifi 6a6uTosn, ONBITHRMDL NYTENB H3cHb-
BopaHHbIX'b Ha Cubupckoit men. gopork, OGbaa NpoWsBeleHA BB METANLIO-
npajuyeckoit nab6oparopin MHCTHTYyTA TOADL MOUMEL PYKOBOACTBOMB, HO
upu nbaTeabHOMD yYacTiv panke ykaszansbixt crynentoBh (M. MuxaitroBa
n A, Bbasera) koroprie TakuMb 06pasoMb HCHONHWAM BTOPYIO IIOJOBUHY
cBoed aunioMHOH paboThi. Jlna OGospmel upobpku nonvuesHHHX® mpak-
THYECKHX'D pe3yabTaToBb BCh 6aGMTH, KcObTaHHBIE NpakTHdecku Ha Cn-
Oupckoil #en. aoporb, mia mscarbgoBanift Bb na6opatopin  OLINM OTIMTH
BHOBE H3T YHCTHIXD ME1a/UI0BE U (QUIYPUPYIOTH AAAblie nolk, OHTL MO-
HEeTh, HE COBCEMT yg00BHEIML Ha3BaHieMb ,,XUMHYECKM 4HCTHIXBL' BB OT-
auyie oTh 006pasioBh 6a6HUTOBE, M3TOTOBIEHHHXb Bb KpacnoApcKux® Ma-
crepekuxb Cubupckoit xen. popord. [locakauia onmitasiA HaGawonenis, mpo-
V3BEleHHBIA BB MeTajiorpaguyeckoin Jaaboparopim Tomckaro Texromoru-
yeckaro HMHcruryra, Hagb uscabioBamicMD BHIIEYKaZaHHBXE O6aGUTOBRD
{cm. Tabauny X) moryTs OHTh pasdbrenn ma npb rpynme: a) ma usyye-
Hi€ CTPYKTYPH CILIaBOBL M HX'B KPHTHYECKHX'b TOYeK'b W b) Ha wmsydyenie
PM3UIECKAXD CBOMCTBDL 6abHTOBD—HXB TBEPRNOCTH M yobabmHaro mhca.

Mer 3HaeMB, WTO BCAKINl CNJABEL Bb MUAKOME-COCTOARIM MpeicTaBifeTs
JIOBOJILHO OJHOPOAHYIO cMBCH N3B COCTABMAWMNXT €T0 MeTalioss. ITa
cMbeb MOMETH OHTh NPOCTO P3CTBOPOMDB OMHOLO METANIA Bb APYTOMD WM
pacTBOpPOMT KAKOTO HUOYAb XUMAYECKAr'o CoelWHEHia BB o6meill macceh
ccunasa. babutm  Takme noguMHAlOTCA 9Tomy npasmay. Horga suakiil
‘CILI2Bb HAYHHAETH OCTHBATh, TO NpHA W3BECTHOU, AMA Kamiaro cocrasa
onpenbienuoll TemnepaTypk, OLHMA H3L COCTABIAOINNXD YNCTHXD MeTaj-
JIOBB MIH COOTBETCTBEHHOE XAMHYECKoe cOelHHeHie HAYNHAETD BuixBaATH-
¢ u3b 00leill MaccH wuakocTH n 3atBepabsaert BbL Bugb oTABIBHBIND
«pueraniors. llogobuaro popa o6paszoBaHie KPHCTAMIOBL, CONPOBOMIAACH
Bolgbaeniemd HEKoTOparo KoJwdecTBa Tella, saMelaAeTd NafeHie Temme-
parypel ciLiaBa U IaeTh HA KPUBOM OXJam[eHia ocTaHOBKY, mnasbcrayo
T0s HasBaHieMb ,,KpUTH4ecKOU TouKH‘‘. 3aThMb MOMETH HAayaThCA BHI-
nbaenie ¥pueTasnoBE APYroro Metamaa Wid APYroro XUMHYECKAr'o Coelu-
HeRifl, YTO ONATh TAKW BHIBOBETDH HORYIO OCTAHOBKY, HOBYI0 KPHTHYECKYIO
‘Touky. Hakowens, korga okonuyurca Bugbaesie Bchbxb MeTamnioRbh U xumu-
YECKuX1 coeldHeHi, GHBIIMXD Kakb Obl Bb WM3OKTKEL Bb cnaarsb, ocraer-
‘CA elle JHUAKad Macca, BCerja ONMHAKOBasg [0 CBOEMY COCTaBy 1A JaH-
MO cepim cmnasoBs. Ilpm  sarBepnbBamiu oma o6pasyeTd Kakb Ol
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COBEPUIEHHO ofHOpoAHOe Thio, Tawbk 4TO jame NOUD MHKPOCKOTIOND
Helb3Ad PasAuduTh OTLBABHBIXE KPHCTALIOBE OCHOBHHIXB €A  4acTei.
O1a wuAKad OAHOPOAHAA MACCa HA3HBAETCA 9BTEKTAYECKCIO cmberio, B
GoJpillee MWLM MEHblllee KOJUY4ECTBO €A BO Bcedl mMacch cniaBa okasHBaeTb
Gonbmoe BAiAHIe Ha oOmia cBoiictBa mocabianAro. Hpuewa oxaamieHis,
JaBaA 3aBHCHMOCThH MeJy MajeBieMdh TeMlepaTypsl ¥ BpeMEHeMb, YKa3bl-
BAIOTDH YCJOBiA M MOMEHTH Havana BhgBleHia Kpucranioss u obpasopa-
HiA 9BTeKTHYecKOoi cmbcH, a ThMh camBIMDB AAITE BO3MOMHOCTL MNPW HO-
MOUIM KPWBHIX'b KPHTHYECKNX'b TOYEKD oOpenbianTh name NpOIEHTHHE cO-
¢Tapb JAHHATO cOaaBa U EA0G0pPOTE.

Hdna cnnaBoBb ABOAHHLXDB, KOTOPHE BL HuCTOALlee Bpems u3caEroBa-
un BechMa ocmoBaTeabo (Guertler, Borneman), ato suoaut shpHo B mHe
BHI3HIBa€Th EHMKAKUX'b 3ATPYAHERI#l, A CIIABOBD iKe TPOiHBIXB, 4 TEMDB
Goabe 4YeTBepHHXT BOMPOCH cTaHOBUTCA Yie Oonbe ciaoxubivb. He manyo
NOJAL3Y Bb 9TOMB cAydak MOTyT:L okasaTh HLHQH, JaBad NOAB MUKDPOCKO-
mOMB HAMAARYIO KapmgHy pacnpenbienia ¢opwt u Bein4uHs KpHCTAl-
J0Bb # 9BTeKTHKH. IlodydeHHEle pe3yabTaThl 110 KPUBHIND OXJaKIEHIA
MOMKHO TPeNCTaBuTh crbaywiei ta6aunen XITI.

Ta6nuua X1l KpuTmyeckuxd ToYewd %)

NeNe KPUTHUECKHXB TOYEKb. I n 1 Im v I. 11 ' I v

Copra 6abuara M a géTpisl;)blc H:T;I X b ﬂa60pa?3§.a?§c‘;imﬁ?: qper.
N 1 Tex. Vea u Jlemxuma . . .| 367°| 205° 2000 196°| 356° 288° 196° 188°
M1 ... . ... .. .. 473° 306° 256° 194° — — — —
N1 K . ... oL 4820 286° 256° — 482° 276° 241° —
N2 Tex, Yea. . . . . . . . .| 432° 263° 213° 1949 432° 260° 216° 196°
N 2 Jlesikuna . . . ... .. 402° 270° 211° 194°% -~ — — -
1B ..... .« . .|| 526° 276° 254° — 497°1 276°| 247° -
Ne 3 Tex. ¥Ye. . . . . . . . .|| 402° 315° 254° — 406° 310° 258° —
N 3 Jlefikuna . . . . . . . 334° 315° 254°% — — — — —
N3HK ... ..o .| 306° 256° — — 288° 256° — —
N3 .. .. ... ... . b30° 269° 236° — 550° 280° 256° —
X3E ... . .. ... . .| DI 270° 256° — — — — —

?1) BabnTu 3apona Jdefikana ¥ 1—3 aMbOTE O1MHAKOBH # cOCTaB® Cb 6abaTaMu TEXB
e HoMepPOBs CubHpCE. X. 10p., COTTACHO TEXHAUECKUXE yeaoBil (AN 1—3 Texn. Ycuaos.}



» KpuBelag OXJadkieHia cIaaBoBD OBLIM MOJyYeHbl mpu mowmomu wuspher--
maro mpuGopa mpod. Kyprakosa, npm nemd uscabayembid 6aGurh Bb KO-
aunuectss 100 gr. pacnaasaaicA Bb KPUNTONIEBOM DIEKTPHYECKON TIGYH.
Bb pasorpbroit Turean n3b OTHEYNOPHOHW TIWHBL L NAMOTOMD  3arpyska-
nach win Hapbcka u3b o6pasnorb Ga6ura, oramraro Bb HpacHospckuxs
I'1. MacCTepCcKUx'h, WJIN Bb nocrbposatensliont nopankbk: mbas c¢b HEGOMB-
WHME KOJHYECTBOMD oJjoBa M unarbe mocremenno Sn, Pb m Sb BB TOMB.
Cryuak, KOrla CIIAaBB COCTABAAICA W3h HWCTHIXB METALIOBhL BB Jadopa-
tropiu Uucruryra. Harpbpamie npouwseoamnoch BB cpejiHeND 10 700°
750° (, oxnamnedie sanmcwBazoch mnpmbopoms xo 150° €, rawb kaws
IPeAnoIarasoeh, 4To HUMKEe 9TOf TeMImepaTyph KPHTHYECKHXD TOYEKD BB
uscrbnyemonts 6aburk mbren. Bpema ocreiBasia koxeGatock o1k 1 9. 15 M.
a0 1 4. 25 m. _

Bosspamanch Kb BHIIENpUBEJeHHON Tabaunbh KPUTHYECKHXD TOYEKD,
upu Gmmxaiiments es pascmorpbriu momuo cubaare crbayomin saKI0IeHIAY

A PesyabraTe uscabgoBania o6pasuosb, OTIATHXDL 8 Hpacnoap-
CKAXD TJJ. MACTEPCKHX'b M ,XMMHYECKH YHCTHIXB", 1al0Th ONHY H Ty-ie
kapTuny. CoBnameHie KPUTHYECKHXB TOYeKD JIA HBKOTOPBIXD GaGHUTOBD.
oTyn4gaiTes 60JbUIOR TOYHOCTHIO.

Hanmpunkps naa Ne 2 Texs. ycios.

432° | 263° | 213° | 194°
432° | 262° | 216° | 196°

PasHUCTH ! 0 -3 +3 +2

O6pazen’s MacTepcKux®

» XUMUYECKH SHUCTHIH

Haubonpmas HeBA3KA NAA APYIHX'L COPTOBH MOMETH OHTh 0OBACHEHA-
PasIUYHKIMU YCIOBiAME MaBKHM U BHITEKAOIUMB OTCIOA OOJBIIMME WM
MEHbUIAMD BHII'OpaHieMDb TOr0 WX JIPYroro 3JeMEHTa TaHHATO cuaBa.

B. Baénte NeNe 1, 2 u 3 texm. yeao. Cu6. . 1. m cooTBBreTBEH-
guie NN zas. Jleiixwua umMboTh 0OOMIII OCHOBHOM COCTAaRBb.

Hanp , ina 6adutoss N 1 tex. yen. m N 1 zas. Jleiiruna.

367° | 295° | 204° 196° |
367° | 295° | 202° | 196°

Pasnocts 0 0 —2° 0

C. OnoBsHHble 6aGUTH cb cojlepwkaniend onosa Goabme 250/ mmb-
I0T'h YeTHPE KPUTHYECKUXD TOYKH.

D. 25%ynoe conepmanie onoBa ABaAeTcA npexbaoMB CYLUECTBOBAHiA:
yeTBepTOll KpuTWyeckod Toukn (194—196° C).
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IIpu 25%, Sn ona BHpasena oyeHb caa6o,—Hanp., 114 6abuta Ne 1 D, a
aipu 249/, Sn,—ana 6a6. ¥ 2 Tex. yea. m 2 Jlefikuna, ea BoBce He
~Ha0monaeTcA.

E. Babuth cb copepikaniem® oaoBa Mesbue 25%, 1aiOTE TOALKO TpW
'HPUTHYSCKUX'D TOUKH.

F. Bepxnaa KpuTnyecKaa TOUYKA CBHUHICBHXDL G6aGUTOBDL BHIIE TaKO-
‘BOH e BB OJOBAHHBIXH 0abMTaxhs U NojHUMaeTca eme BHILe 0o Mhpb
'yBeJYEHIA  NPOLEHTHATO COAepHAaHIA CBUHIA.

Takt 1A cBHHICBHXD 6abUTOBD

npu conepikasin c¢Bunna 50/, kpurnd. Touka 473° C.
60%, -, 482°C.
” " . 65%, ” . D26°C.

G. Huxuaa xpurngeckaa todka (254—256°C) nas cBuHLOBHXD Oa-
6MTOBT MNoABaAeTcA Toxe npu Gonke BrICOKOH Temneparyph, 4bmn 370
-coorpbTeTBYeTs BBTEKTUYecKol cwben 87%/, Pb4-13%/, Sb.

CoGcTBeHHO TOBOPA, 3BreKTHYeckoll cwbem 87%, Pb+13%, Sb coor-
rbTCTBYEeTH TemmepaTypa 248,56—244,8°C u whbroropoe uoBHIEHie es
LOJ¥HO OBITH OTHECEHO, N0 Bcell BbpoATHOCTU, 32 cYeTH HEYHCTOTH CO
CT&BHBIX'D 4acTell. ITO mpepnosokeHie oTdacTH Haxo4uTh cebb monTBep:k-
JleHie Bb TOMB, YTO JA ,XUMAYECKU YHCTHIXb* 0aGWTORB, NPHCOTOBIEH
HHIXb BB sadoparopin MuerutyTra, sta Touka nnAaraseTcA MHOTAA HBCKOJbL:
‘KO HUNe.

H. Csurnoso-cypbmanmctaii Gaturs M 3 K npeacrasaseTs €060t
ABOWHON chonapb; NepBad KPUTHYECKasa TOoyka cooTBETCTBYETE BHABIEHLIO
KPHCTANIOBD YHCTOH CyphMbl. BTOpad-—3BTekTmueckoit cmbecm 87°/, Pb--
13%, Sb. ‘

Ilna usyyenia cTpyKTypH Ga6MTOBEL OblM H3TOTOBIEHH MUMQH M CHA-
'Thl npu yBesuyenin B® 100 pasi. Bb kagecTes nporpasum naa miangoBb
-cayxunn: 3%, pacreops Bb BOonb asoTHOH KHCAoTH, OpoMHAA Boia M
HCI] + Fl,Cl,. O6wan xapruna nabaioideMeix’b CTPYKTYPHBIXB ABIEHIl Bb
pascuoTpbrHEBIXD 6a6uTax’® COCTOMTH BB Hukecrbayomems:

Baburs Ne 1 I (,xumuu. uwmer.”), oxnampenie menneHdoe,--Kpai o7T-
Jausku (ur. 40, ta6. VII). Cuumok® npepcraBifsers cob0l0 MeTasIorpa-
(pRUECKYI0 KAPTHHY KpaA HUKHEH "acTH KOHycooOpasHOH OTAMBKA (BB
100 gr.), nonydennoil Bb naGopaToplw OpH MeAJeHHOMD OcTHBaRin. Hpyn-
Hble KpHUCTanael, OOBIYHO XapaKTepHayollie MelleHHoe oxiamnenie,—ankcob
-COBEPIIEHHO OTCYTCTBYIOT b,—OHHU OTYacTu nombermauck BB cpenuHb oT-
JUBKH, OTYACTH, MON'bL BliAHIEMs MeHpmaro yibabraro Bbca, BCOIBIH
‘BBepXb. I'1aBHaA ocHOBHAA, geppad Macca UpeAcTaBlAeTh co0ow cwkeb
IBYX> 9BTEKTHYECKHXDb Macch: 87°%, Pb+413%, Sb u 62, Sn-+38%, Pb.

L]

» ”




Ba6. Ne 1 K (xum. umer.) (pur. 41, ta6. VII). Tors we wmiads, HO-
Tonbko MbcroMb IAA cBUMKA OHJa BHOpaHa cpeluHa OTAUBKN. 30bch Mur
BUOUME XapakTepHble Ghable Kpuctalnsl CYpbMAHHIXB CouelHeHifi BecbMa.
Goapmuxs pasmbpors (0,25X0.2m /1) u ocHOBHYIO TeMHYIO MACKYIO Maccy
pambe ykasannaro cocraBa. Mewd KpHCTAIOBh ® 4epe3s HHUXDB, KaKb .
6n nmpopb3viBad, [NPOXOAATD Y3Kid, MIMHHBIA NAJ0YKH coefuHeHill Mhim.
Becbma B03MOWHO, YTO 3TH maJovyKH, pasGpocaHHbA 0o Behub Hampashe.
HiAMDL W coeamHawmia ormbnpaeiA, Goake TBepAHA 3epHA CYPRMAHBIXD -
Boiibuenit, cayxars kakb Ol KOPKacoM:t BB 6Goabe MArKolW, OCHOBHOWR
vacch B o6ycnaBanBalTh OTYACTH 3HAYKTENbHYIO TBepRoCTh Oabfrrta maH-
Haro cocrasa. Bt caboyomems wandh oTH nanoukd BHpaMkKeHH ropasio
cnadke.

Baburs Ne 1 K. (Hpacuosap. macrepckia) (pur. 42 ta6. VII). I'ias-
HbiAmee oTanyle naHnaro madda, Mo cpaBHEBlO Ch TOJABKO 9YTO pascMoOT--
pbHEAEEND, 3aKM0YA€TCA Bb 3HAYMTENbHOMb YMEHbIIEHIM BeAWYWHBI Kamia-
ro sepHa U wmbIHBXD manoYexkb, 4TO, KOHEYHO, BHITEKAETb HU3DB YCMOBIk:
Gonbe OsicTparo oxjamiesis gaHHaro o6pasiia, NPUI'OTOBIEHHAr0 BB 1pa-
CHOAPCKUXD [J. MACTEPCKUX'B.

Ba6. Ne 1 [ (Kpacn. macrepckia) (pur 43, ta6. VII). Hannuit o6pa--
zews umbers mdoro obmaro ¢b» Ne 1 B (Hp. macr.) u ToabKo 3pagnTen-
Hoe yBeam4desle obmaro 4ucia 6bimxb KDUCTAWIOBE CYpbMBL M €A coe--
AMHEHI!l YKasnBaeTt HA YBeAHYeHie HPNIEHTHAro couepwadia nocabnrei.
CoorpbrcTBeHHOE e YMeHbIIEHie 9BTETHKH TOBOPHTH 0 GoJblleit TBepLO-
CTY [aHHAro CHjaBa M YBeAUYSHIH €0 XPYNMKOCTH, 4TO W HAGI013I0CH -
Ha mpakTUKb. 1

Ba6. Ne 1 T. V. (Kpacn. mactepes.) (pur. 44, ta6. VII). Cpenn:
obmeil, ocHOBHOW, TemHO-chpoit Macch pasbpocanbl Gbable PoOMOH CYPbMEF:
U ed CoejiHenill, npu vem® uMboTcs wmenwie, ciaerwa chbpoBaThe wpu--
CTAJUIFI BB IOAAXDL OOJMBIIAXD KPHCTANLIOBL CYPbMAHKXD coeldHenii %2), .
Pacmpenbaenie kpucranioBs no ofmefi moBepxmocTn mumda TOBOILHO
paBHomtpuoe. Coenanenia wbam mabmopmaiorca BbL BuUIh OTABIBHHXE
BKpallIeHill Kakb Bh OCHOBHOU Macch, TaK® ¥ Cpejd caMBIXb KPHCTAMIOBD.

Bac. & 1 T. V. (Xum. uuer.) (pur. 45, 1a6. IX). Owb naers Apxyo-
KapTUHY BAifAHIA MejneHHAro oxaamiedid. KpucTamiel cypbMAHBIXE coend-
HEHI#l NOCTUTaiOTg Bechbua Gonswmoil Beauuuuwel. Coenmsenia mbam c¢b oio-
BOMB® UMBIOTH BUADL Y3KUXD MA3KOBB, YacThio apophswBanmuxs kpucrai-
JH CYPBMAHBIXL COEJHMHEHIHd, 4YacThi0 HAXOZAMHUXCA HA ¢orb ocHOBHOM
MaccHl.

22) Ilo Bceit pEpoATHOCTH, PAa3HOCTE BB OEPackl CIOMHWXE KDPHCTALIORE COGAMHE--
Hill CYPEMH H ONCBA BH3HBAEICA PABTHYHHMB COJEPEAHIEMD MOCTENHATO BB CypbMs- -
HHX'L COCNHHEHI{AXb.
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Ba6. N¢ 1 B (Kp. Macrepck.) (¢ur. 46, ta6. IX). Cpenn ocHOBHOI
“reMHO-cEpeit  Macchl CBHHIOBO-CYPbMAHHCTOH 3BTEKTHKY Cb NpuUMECHIO
HBTEKTHKH O0JOBA W CBHHIA H3pbaka pasbpocann Obane HenpaBUIbLHHE
poM6bl CYpbMAHEIXEL Bebnenifi u kpomb ororo BEH GoabONME KoaudecTBS
‘BECHMA MAJBe KPHCTANNB, 0YeBHIHO TOfl Ke CYPbMH W, HAKOHENU'b, Y3KiA
‘masnouss Mogounaro usbra. IIpm norpast maudpa HCl4-Fe,Cl, ata  mo-
JOYHBIA TAJOYKH OKpAcMINCh Bb KpacHBbli cHpeneBaThilt uwbrs, cakio-
ratensHo—Hwbens saber nbao ¢v mbaHBIME coeauBediAMH. ITH UANOYKU
mberama npopismpaoTs 6base wpueranaw, wbcTamp TpyNOBpyioTCA Bb
BB BULE OTHEABHEIXE 0A3UCOBB, OKPYHEHHHXBb U NpophabiBaeMHXD BB
.CBOI0 OYepenb TOHKUMM, OE10BATHIMM 3Ur3aramMd M OCTPOBKAMHE.

Ba6. ¥ 1 B. ‘Xum. uuct.) (dur. 47, ra6. IX). Ta me kapruna, dro
‘¥ BB UpeauayineMt mwandb, HO BeaMYMHA KPUCTANNIOBD ropasno Goiblle
{0,15< 0,175 m/;y), dpcao #e NX'b MEHbIIZ.

Bac. ¥ 2 T. V. (Kp. mact.) (dur. 48, 1a6. 1X). 3xbes sanbrrO OCO-
‘6eHnoe obuiie mamou€®s MBAHHIXD BHIABICHIM, pasbpucaHHBX® N0 BCBMB
HanpapJeHiAMD ¥ [OCTUrAomUXb BechbMa Goabmioin aimmbl. Hpucramnn
cypraHblx'b Beibaeniit umboTd WhcTaMu 0paBRALRO BEIPAXKEHAYI (DopMy
poM6oBB M jocruraioTs Besutaas 0,1X0,1 o /m.

Ba6. \o 2 T. V. (Xum. guct.) (pur. 49 Ta6. 1X). Paswbkpw wpurcran-
0B yBeamumauch Gonbe wbmb Basoe (0,2 :X0,275 ™M/m), mancukm wba-
arxb Beirbienift wcuesam; B3ambBHD UXDL MOABMIHCH BB O0JbUIOMND YHCIEB
cpelin GBAHXB 3epeHD H Bb OCHOBHOH macch posoparo-¢ioneToBblA BEpa-
NeHiA. |

Ba6. 3 K (Kpacu. macrepck.) (pur. 50 ta6. IX). 9tors 6abutrs, AB-
JAACL [BOMHHME CIJIaBOMDB, OTAMYAETCs, PaBHO Kakb M uochbaywomie
Tpofinble coaassl Ga6uropr Ne 3 I m 3 E, Goabmon ofH)POXHOCTHIO.
OcHoBHAs 7epHAA Macca sBasercA apTexTHYeckew cwmbenio (84%, Pb4-137%,
'Sh), a 6hane poMOb IPeICTARIAITE KpHUCTAMIBl IOYTH YHCTON CYPbMHI,
GuBmefl Bb u3GHTKE BB cmnapk D0 06pazoBaHiA HBTEKTHKH.

Ba6. No 8 1. (Kp. mact.) (¢pnr. 51 ta6. X). OcHoBHaa uyepHad Macca
opTextudeckoii emben 87%/, Pb4-13%/, Sb ¢ meaxumu, Gbanimm kpucrai-
JaMM CYpbMH W pascBaHHEA TOBCIOAY BB 00JbMIOMEL KoaAMiecTBE TOREHB-
'Kifl, MaJeHBKiA po30BaTO-cHpeHeBaro HEbTa coenuHeHiA MEAM, mpu cpas-
auTeabHO pasHowbpHOME pacnpexbieniu Behxb cocrasHMYD wacTell, CYAATD
BBICOKIA TEeXHMYECKiA KadyecTBA CIJIaBa CO CTOPOHBI BA3KOCTH, NPH HEGOJD-
moi teepiaoctu. Ilpaktura Bcewbno ompasinBaeTh 3TO HpeamoIoNeHie.

Bas. No 3 . (Xum. umer.) (pur. 52 1a6. X). Yenopia ocrrhBania OKa-
sall W BB JaHHOM® ciyyab Becbma HeBmroguoe siismie. Hpueramnwm co-
‘eAMHEHIl CYpBMBI cTaanm ropasno Goaeliie mo csoeil Beauumnt. Breipbrenie
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wbin Bb BUAE Po30BaTO-CHPEHEBBIXD BKPAMIEHIE PACIPOCTPAHEHO NOBOJIb-
HO 00WInHO HE TOJLKO cpelnd OhIbHXD KPHUCTANIOBE CYPHMHL, HO U EO Beei
Macch aBTekTUdecKoit cuben. '

Ba6. Ne 3 E. (Kp. mucr.) (dur. 53 71a6. X). OcmosHo#t Temno-chpoit
Maccol, KaKb M Bb OPEIBOYMUAXD CBHUHIOBO-CYPLbMAHKCTHXDb G6GaGUTaxXD,
ABNAETCA 3BTEKTHYecKaa cwmbeh cBmHma c¢b cypsmoit. Cpenu es paschaau
O'binle KpHCTaJIB CYPBMbl, CPAaBHUTENBHO HeGOAbHICH Beanunant. MBInLX®
seitbienidl no cpasHeniio ¢v 6a6. Ne 3 JI. spayurenpno Goawine: Rehk omu
OYeHb MaAK M paschbagel whasiMpm rpynnamm, Kaks BO BCEH OCHOBHOI Mac-
¢h, Tak®t u cpeanm oTAbIBPHHXE GBAHXB KpHCTAMLIOBL cypbMH. Hbkoropra
3epHA 3aKI0YATE Bb ce0b 10 20 Takuxb KPHCTANLIUKOBE.

Ba6. No 3 T. V. (Kp. mact.) (pur. 54 1a6. X). Hammsil mauds npen-
CTABJAAETDE COGOI0 crbayiomee: KPHUCTALIOBE CYpPhMAHUCTHIXD BhIABIEHIf
MHOTO, 10 CBA3YIOIEH HUX'D MACKOH Maccsl Mano, 4TO XapaKTEPHU3YeTE CO-
60i0 GOJIBIIYI0 TBEPLOCTE M MANYI0 BASKOCTb JAHHATO CIIABA. TBEpPLOCTb
MATKOH CBHHIIOBOW MAaCCH CIABA YBEJAWYHJach OT'H ONpumbcd Kb HEll cnoBa

ba6. Ne 3 T. V. (Xum, uuct.) (pur. 55 Tta6, X). Ha wandb sambras
KPYOHHA, NIHHHHA NAJT0YKH MBIHBIXD coenuHEHii BechbMa 3HAYMTENbHHIXD
paswbpose. Hpucranne coenuneniit cypbMpl BL OCHOBHOW MArKOH, 4epHOM
macch XapakTepusyloTh €000W0 YCIOBiA MEAIGHHAI0 OXJAAKAGHIA JaHHATO
cnJasa. |

Bt zakmodenie HaMB oOCT4eTCH TOMBKO TNOAYEPKHYTH TO OOCTOATENR-
CTBO, YTO ME/JIEHHOE OXJaiAeHle CmocoOCTBYETs POCTY OTABABHEIXB Kpu-
CTaJIOBE.

Crontd TONBKO OBrio mpocwmorpbrs doTorpadudeckie cHumMKWM, HTOGH
y6bnuTeca BB cnpaBemimBocTH cgbaammaro sakmouenia. Bek 00 pasIipl
»XAM. 9HCTHIXL 6a0WTOBDL, MONYYEHHHXD NPH MEIIEHHOMT OXNasieHin,
uMbBIOTE KpuCTaLIE 3HAYMTENbHO Gosbuielf BelMYMHH, 4bMEB o6pasusl OT-
Jutsle 8t Hpacmospckux® macTepckux®, rih CKOpocTh oxiamnedia Owna
3HAYMTENRHO GOJbIIe. s

Taxs, HAmp., BB ABYXb BRAUMHO-TEPHEHINKYIAPHHXDL usMbpeniaxs
KpHUCTAILIHL:

Ba6. Ne 1 B. Xumwmy. umer. 0,15 X 0,18 m/ .
” Macrepck. 0,09 X 0,08 m/y,,

ba6. Ne 2 T, V. Xumny. yner. 0,25 X 0,275 m/p,,
» Macrepck. 0,2 X0,1 m/y,

JTUND 3AKOHYMMB NOKa o0imee pascMorpbHie GaOWTOBL €L METAIO-
rpagudeckoil Toukn 3pbHiA U mepexoauMtd KB onpexbaeHilo TBepmocTH u
yabasaaro skca.
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Beh ‘aTHdpUKIioHHBE CHAABH BB 3aBHCHMOCTU OTD CBOEro Hemocpen-
CTBEHHAro HAaswayedia JOMWHH 001ajaTe TOH HAW MHOH CTeNeHbl TBEp-
nocty. Bb BopMaiBHBEIXB YCHOBIAXE XOpowiifl GaGUTH COCTOMTDH, KAKD W3-
BbeTHO M3TB Dpenbaymaro, u3h 3BTEKTHYECKON, MATKOW MaccH, BB KOTO-
po# cpaBHMTEILHO pasHOMBpHO paschann, smpbanBmieca pawke, Gonke
TBepAible KPUCTALIN YHCTHXDH METANIOBb ¥ MX'b XHMHYECKHUXD COelNdHEeHil.
IJTH TBepAWA 3€pHAa BOCIPHHUMATS HATPY3KY, NPAXOAALIYIOCA Ha pabo-
4yi0 MOBEPXHOCTh MONWMNHKMKA M NepenaioTdb ee (Gonbe manm menbe pab-
HombpHo) Beedt ocropHOBt Maceh Gabura. KoiudecTBo W BeNMYMHA BTUXD
KPUCTAWLIOBL C'b OAHON CTOPOHH, BH'BIIHIA yCAOBiA OTAMBKH CB JPYroil
OKasLIBaiOTh 00/bLIOE BligHie Ha uswbHenie TBepHOCTH TOrO HAH HHOIO
copra 6abuta. BoseMem®, Ralp., ABCAHON - CHIAR®D, cootebTeTBYIOIIIN  3B-
Tekrndeckoit cwben 87°%, Pb + 13%, Sb (cm. ¢ur. 1), v monyctums, wre
TBEPIOCTL €0 OKAasHBAaeTCA [JIA Hach cIUmKOMD Hu3koi. Pascmarpusas
KPHBYI0 KPHUTHYECKUX'B TOYEKDL RAHHOM mapel, Mbl Cpasy BUAUMEL Heo6Xo-
JUMOCTb  B3ATh A IOBHIMEHiA TBEPAOCTH HLKOTOPHIH M30LITOKE CYPLMHI,
T. €. HOBHCHTh ed %/ Hoe comepwanie W TEMB caMBIMDB CHOOCOGCTBOBATH
Beibienio 6onrbe TBepobXb KPHCTANIOBD YUCTOH CYPHMbI

Omnako BB 3TOMD OTHOWEHiM Haxo OHITH KpaliHe OCTOPOKHHMB. Upes-
nwbproe ymenuuenie %/ -ro copepixawia cypbMH JHIIaeTh GaGHT®L OAHOTO
P3b OCHOBHBIX'h €r0 CBOWCTBL—BA3SKOCTH M KbraeTs ero copep'ueHHO
- HENPHUI'ONHKIMD IAA NBACTBHTENLHON CAYHOHL.

O6patuMca Temepb Kb pascmorphuii Baigdia BuBmWHAXD  yCIOBikK
oxnawgenia. He vano 3aduisath, 4To Kpucrauiu, NoSBiALIIieca B nepiors
OCTHIBAHIA ciaaRa, umbOTL OﬁblHH()P;eHHO uHOX yubabHelll Bbenh, 9bub
oCTajbHAA ellle ¥HUAKAaA Macca, Bh BHAY 4YEro OHU WM NOJHUMAIOTCA Ha
NOBEPXHOCTH, WM e ONycKaloTca Ha nHo. Takoe Aenenie, kakd H3BkCT-
HO, HOCHTL HasBaHie ,JWKBauin‘ u mpoasiaderca ocobeHHo phsko npw
MeIJIEHHOMD OCTHIBaHIM Gonbmugd Maces. Bopowsems ,Bb HAcTOAUIee Bpe-
Ma, rosoputst Burropds (,Teopia cnraBoss BB mpumbuedin kb MeTadlu-
YECKKMBb CHUCTEMaMDB“ ), MOHHO CYATATh COBEPUIEHHO YCTAHOBJEHHLINE, 4TO
llaie MpPHU CPABHUTEABHO MalHX’bh KOJHYECTBAXh METANNNYECKHX'H CIIABOBD
(20—25 gr.) cTpyrrypa cioest, npuieraomuXbh Kb CThHKAaMB OXJaNie-
Hif, laJeKo He Ta e, YTO BO BHYTPeHHUXTD obnacTax® oTauBru®. To xe
caMoe mNpHiLIoch RAOMIOJATh M BO BpeMA ONBITOBD NpPHU MNelleHHOMb
oxna)ienin 6abuTa, OTIMBaeMaro BE JaGoparopiu BB koamvectels 100 gr.
Mesxny ThMB acHO, 9ro 9hMB Gosblie KpUCTaLIOBL @ whub MeHbIUE OHH,
Thub ofmaa macca GyaerTd onHoponbe m HA0G0OPOTEH, wEME MEHbIIE Kph-
CTALIOB® U kMt Goablue oHW, HeonHoponnbe.
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Mo cux® 110pBs TroBOPHAOCH TOJBKO 00D oxaamiedin 6a6ura, OJIHAKO
enBa JU He OoablIaro BHUMAHIA 34C.I{KARAETH MNPOUECCDH CAMOU - IIABKH,
He panmionanbRo nocrarieHHaA IIaBKa MOMETDh PaspylldATb Beh pacueT,
¥ NOJYYEHHH NpONYKTH OyleTdh o61agaTh COBEPHIEHHO WHHIMM (H3NYe-
CKUMU CBOHCTBaMU. A

Bel st o6cToATenncTBA KpailHe 3aTPYAHATD Hoaydemie Thxb man
HHLHIXDE a0CONIOTHEIXD HUPPE ¥ 3acTaBIANTD OOpPATUTh Cephe3Hoe BHHMA-
Hle Ha BHOOPE MaTepiana An1a nanHaro ucusirasia. Taxs, Hanop., npm
OpHArOTOBJEHIN ULIM(OBL BO BpEMA OHKLTOBB CTapalnch cabnoBaTh OIBI-
tans Heyckox’a m Neville’a, koroptie, usyyas GpoH30BHE CILIABH, BHph-
3eIBaaM 00pasnbl Takb, 49TO CTOPOHA HX'b, DpejHA3HAYeHHAd IAA Opuro-
TOBJAeHIA HuIn(a, GblIa HOpPMAJbHA KT [OBEPXHOCTH OXJAXIEeHiA ¥ HAYH=
Hajach y nocrbameit. Hn cowanbmilo, npoBectd 3To moJomerie mkinkoms
He YyIaJoch, TaKhs Kakb 00pasupl, 3aroToBieHHHe panbme BB Hpacuosp-
CKHXDb T/, MACTEPCKHX'D, ObUIM MPUCIAHB BB Ja00paTOpil0 PaACHHICHHH -
MU B Bb 3HAVWTENbHO YMeHbIIEHHOMB BUIE.

llepBria ucnwiTania TeepaocTH Gein npousBefeHs Jabronmt 1912 ropa
Bb HpacHospckuxs ri. macrepckux®s Cn6. . nop. 3aThmd ucmpitadia Gw-
AU TOBTOpPEHB BHOBL BB MexaHHYeckoil aabopatopin Tomckaro Texso.o-
rngeckaro Wuerutyra ma mammnd Amcaepa. Horpyska 6una Bn 500 kig.
Bpema nbiicteia es 3 munyru. [losyyeHHHE PE3YALTATH MpPEACTABICHH B'b
rabaunt X1V,

Taénmua XIV 1Bepaocrh.

C o vp T b 6 a 6 B T a d, ds | d cpen. HHO;;};%'! Trepa.
M 3 JleHikHHE . . . . . . . . ... .. a0 4,30 4,30 15,2650f 32,60
Nl ..l 4,68 455 4,60 17,6087;‘ 28,40,
N1B ... ... - 4,60 4,80 4,70| 18,4286 27,20
N1HK ... I 5T I 4,75 18,85275 26,50
% 1 Jeigmra . . . . . ... ... 510 510 510 21,9629! 29,80]
N1IT. Voo o o 510 520 515 22,4357 22,30
3T V.. ...... . ...l 528 525 525 23,3939} 21,50
N 2 Jlefigmaa . . . . . . . .. . Coe . 5,56, 5,65 5,60, 26,9392 18,60
M3E oo e .l 5,60 5,60 5,60 26,9392[ 18,60
X2T. V.. o..... e [ 595 5,9 595 308316 16,20
N 3IT oo e ... .| 615 605 6,10 32,6018’ 15,30
N3SK . 6,45| 635  6,40| 363828 13,80

T. A. Tuxonoss. 3.
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PascMorpbuie nacrosmedt Ta6auune mos3eoisert cxbaare cabayomie
BBIBOJIBL:

A. Tsepnocts pacrers mo mbph yeenmuenia %/;ro comepwamia cyps-
MBI TOYTH BHE 3aBUCHMOCTH OTD B3aUMHATO COO1HOIIEHiA BBCOBHXD KOJIM-
4eCTBD OCTAJbLHBIXL KOMIOHEHTOBD (U0 Kpaiieit wmBpb B® npenbnaxs
BHIIEIPHBENEHHHXh ONBITOBD).

B. Ilpn ozHOMD B Tomb e %/p-HOMT cogep:aniu cypsuu saMbHa 010-
B4 CBHWRNOMD BHIBHBAETH HEBKOTOpOEe MOBHIIEHie TBEPAOCTH.

Tac. Ne 1 T. V.—Sn—60%/,; Pb—21%; Teepn. 22..
» N1K —Sn—20%; Pb—60%,; , 26,5.

C. UncrHil CBUHIOBO-CYPHMAHUCTHD 6a6uTh ABiseTcA HauGonke mAr-
KUMD 43D u3cabnoBaHHEIXB 6aOHTOBD.

Ilpucanka kb Hemy mbam Bb mpembiaxs 3—4°/, ypeanunpaeTs TBep-
IOCTh. '

Bt nepBoit wactu BHutenpuBeeHHON paGoTH Ouia cabiaHa MOIBITKA
ykasaTb Ty BHIOAY, KOTopyio JaeTdh 3ambHa 010BAHHBIXB 6a0UTOBbL—CBUH-
IIOBHIMM, TIpWHUMAA BO BHHMaHie M BiiAnie yababmaro mkea. [Ina ympo-
L(eHiA NpH BHYMcIeHiH yabapHaro phca Osl1o fomyIlleHo, 9To BCh MeTan-
asl My, My, My m 1. 1., BXOAAmie BB cocTaBh AaHHATO 6abuTa, HEe COENU-
HAIOTCA XUMWYIECKM M He o0oO0pasyioTh OAHOPOJHHIXH pPACTBOPOBDL. Takoe
Jonymenie, KoOHeYHO, He BEPHO, H MONYYeHHHA IAHHBIA MOTYTH OHTH NpH-
8HAaHbl JHUIb KAKTD mepsoe npubnaxenie. IIbio BB TOMB, 9TO AULIL TOABKO
MeTalJbl HAYHHATE PACTBOPATLCA APYI': BB APYI'E HNH KAKD TOJLKO Hu-
YUHAIOTD BHLBAATHCA KPHUCTAJIB KakKoro-aM60 XHMHYECKAaro coelnHeHid,
npAMONMHENHAA 3aBUCAMOCTh JaA yAkabHaro pkca nepexoiuTs Bbh KPHBO-
nTuHelHyl. Bt wMeramnorpadmueckoit gaGopaTopin NpaKTHYECKOE ompe-
nbnenie ynbabnaro phea Ghuc OpoMsBeNeHO NyTeMd ABOHHOrO Bapbmuba-
HifA 60JbmMuXT W, Bo n3bbixanie NpuIANaRiaA Uy3HPLKOBE BO31yXa, IiadKUXh
maccr Oabura. He Gymems ocramaBamBaThCa HA caMoil MOCTAaHOBKB OMBITA,
CYATaA ero CIUMIKOMB NOPOCTHME H 00men3BBCTHEIN'G, a MpuBegeMb JUMIb
OKOHYaTeJbHblEe peayabTaTh. bab6utel pacopenbiennt mo mbpt Bospacrania
nx'L TBepaocTH *).

3navenia ygybabnaro Bbca mawm npm Temneparypt Boam 20° C um ar-
Mmoceprons gapreHin p=770m/y. Kpowmt s1ovo 6mna cpbaana monmTHa
onpenbaenia ynbapnaro pbca Bsghmmpaniems onuiakosn Gabura BBL CnAp-
T, OfHaKo leTyiecTs cmEpra ¢b ONHOM CTOPOHH, M GOJBIIOE KOJHYe-
CTBO BO3JyXa, YBIEKAEMaro ONWJIKAMH, C'b APYroil, KpafiHe 3aTPYAHANTE KaKb
IPOA3BOJICTBO CAMEIXB ONBTOBB, TaKb KW MOJAyYeHie 3aCAYKHBAIIUXD [0-
pEpia pesyabTaToRD. ‘

*) Tabmuny XV ynbssuaro sFca cum. ma 67 crp.
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Ta6nuua N2 XV yababuaro shea.

J) O6paausl u3H MacTepckHX®. || O6pasmel ,XuMUYIeck, YHCT.*
Coprwh 6aGura. |

I & __ &

( g g f=">% g 8o f=>=1

’ 82 &2

|
% 1 Jlehkusa . . . . . . | 454,350, 60,000 7,570 — — —_
%1 Tex. Yea. . . . . . | 590,155/ 76,310 7,734 50,600 6,350 7,990
X 2 Jlefikyma . . . . . . 832,200 100,150, 8,310 — — —
¥ 3T Ver. . . .. 694,600 82,600 8,410 66,130 8,010 8,258
2T Vea. « . . . .. 706,500 83,770 8,434 52,330 5,950 8,795
¥ 3 Jleéikwna . . . . . 1130,001, 131,200 8,613 —_ — —
X1 [ 631,300 72,600 8,696 — — —
1B, ... ... 1051,000| 110,880 9,070, 31,310 3,330, 9,402
1K ... ... 1308,850| 140,880 9,29C 49,350 5,470 9,000
¥3E ... ... 716,870 71,520 10,023 — — —
3K ..o | 760,980 75,700 10,051 61,550 6,120; 10,057
34 ... L. 1039,640; 102,100 10,182 63,270 6,240 10,140

|
I

Boo6we xe Hymmo sambruth, uro vababmmit Bbeh ana BecAkaro cra-
Ba €CTh BeJWYHHA OTHOCUTENbHAA W MOXETh H3MEHATHCA BB 3aBHCHMO-
¢t oTh 1) ywbapraro whea cocTaBHHXD dactefl M 2) oTh yCaoBiit camoil
OTJUBKHM, T. €. OT'h 060JbINATO WIA MEHbUIATO BHINOPAHIA TOrO0 MIH WHOTO
merasna. Mav BewenpnzelenHoi TaGAHIN MOXHO cIblaTh TOJABKO OfHO
3aKJI0YeHie, 4YTO. CBHHIOBHEe 0abUThH WMEIOTH 3HAYUTENBLHO GoJbMrii
yokaveniit BECH, 9bMB 010BAHHBIE.

Bt s3akmouenie o6mux’®b pascymaeHilt o 6abuTaxdb cyuTaeM’d He JIMII-
HUMD IPHBECTH BB BHCIIEH cTemeHd UHTepeCHHE ONHTH AupekTopa Ho-
JOMeHCKaro sasopa r. ManyiiroBa, KoTOpefl coo0mUAB O HUXD I'. BaayveBy
crbnyomee:

», MHOI0O, TOBOpPUTH 0HB, wuacrbgosalocs o4yeHh 60JbIIOE KOJUYECTBO
COPTOBL, HO TOJNBKO JBa copra 6abuta, nHamboabe gacTo ymorpebideMble
BD - 3aBOJax'h, NPENCTABIATD NBUCTBUTENLHHN UATEPECH, 2 UMEHHO, HaH- .
Gorbe noporofi onosAmRBHEA 6abuTh, cocroamii msn 11,11°%; Sb, 5,55%,
Cu, 83,34%, Sn, n cBumnoBmii, HauGosbe jeumeBsil, cocToAamid nss 85%,
Ph n 15%, Sb. OGa copra wHCOHTHBAACL NP PA3HHXDL HATPY3KAXD U

PasHBIXb cKopocTAxb. [laBirenie NpousBonuMiOCh IPU MOMOIIH PHYATOBH Ch
5.
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rpysamu pasHaro sbca, HaZaBINBAOIIMMH NOAWMUNHUKD Kb BpAIlaionleMyca
Ha ponmkaxb Baiy miamerpomd 4°. Hab maces noayyennuxb nAQpD OKa-
3a/i0Ch, 9TO IIpH HopMaibHOH paboTh 06a copra He NATDH HUKAKHX'D pas-
Hanb. OnoBAHHEIA GaburTs JonycTuads Harpysky Bb 114 klg. mHa KB. cMm.
npy ckopoetn 3,5 mir., ripu 9eMs TeMmmepatypa MOAUIHUIHUKA OBLIA 85—88°,
—Towe U cBnHNOBH. [Ipn noBslmenin naBieHisas TeMmieparypa MNOBHIIANAC,
npu 130° C marpyska pocruraa 133 klg, ma cwm. 2. CBunuoBHI 6a6uT® DpH
Toil e ckopocte 3,0 mir. a wHarpyskt 133 klg. nepmasrm Temuepa-
typy no 120° C. Hawano sararuBadis KawaBoK®s BB TOMB H JAPYIrOMB
cnagk  HacTymaers Bckopk mocnh  noBelmieHIA  TEMOEPATYPH  BBIiUe
135—140Y C. IlonyyaeTca nopasuTenrHblii pesy]bTaTh, a HMEEHO, CaMBIH
jpoporoil W camblil jpemesBbi 6a0UTH NAOTDH MOYTH OJUHAKOBHIN DPE3YJIbTATD,
KOTOpRE no TemmepaTyps ckopbe BB HOIR3Yy CBMBUOBATO CILIABA 3TOrO
cocrasa. OnHO Hepopasymbhie, Bh3BaHHOE WEHHOCTHI METANIOBL, 3acCTaR-
AfeTh HAMAYYLIE CUIaBh HMCKATH Cpeld OJOBAHHHWXDL 6aburTcrb. llcuxono-
rudeckas 4epra Jinaeil,. 3acTasidoulad JopOroe cYMTaTh XOPOUIUNL., OKa-
3aach HEMOAXOAALlefl U Kb MeTallnvyecKuMs conasamb. J[papona ne sHa-
eTh 4enoBbuecKoil OI'BHKE M cyauTh MO CBOEMY“.

[losyyennnit OUBITHHIA MaTepiales ¢b OHOH CcTOpPOHH H JaabopaTop-
BbA uacabuoBamia ¢b apyrofi mosBoaAwTb cnbnate cabaywlulie IpPaKTH-
9:CKie BHIBOIB: ‘ |

I. Tlepexoxs OTH 0J0BAHHHWXEH GAGHTOBH Kb CBUHIOBHIMDL BHOJHE BO3-
MCIHEeHB W ABAAETCA HACYI[HOHU NOTPeGHOCTBIO BCAKArO 3aBOJCKArO npen-
npiAaTia. ,

1I. Ba6ure N 1 K c¢p» 60°%, Pb He ycTynaeTh me cBOMMDL TEXHHYE-
CKHMB CBONMCTBaMB OJOBAHHOMY 6a6uTy cb Thwb e °/;HRMDB comepsa-
niens oaoea (60, Sn).

I11. CBRHIOBO-CYPLMAHUCTHI GAOUTE MOMNETH 3aMBHUTL coGoi NoNe 2
n 3 Texu. Ycao. Cub. . m0p.

IV. Ectb ocpoBapia 1ymaThb O BO3MOKHOCTH AanbHbiimaro HmoRMMeHIA
HNPOIEeHTHATO CCAepKaHig o0J0Ba, 4TO TpeGyeTs, KOHEYHO, NOPOM3BOACTBA
naabpbiilnxs uenHTagiil Bv 3TOil obGaacTw.

B1 sakiwoyerie cratenm 0 6a6uTaxb Heo0X0IMMO ckasaTe HEBCKONBKO
cnoBb 06 HM3roTOB/IEHIN GAGHTORL. M3D npennlayfuaro HETPYAHO 3aM 6THUTS,
qT0 6a0UTH BB HAKOMB COCTOAHIM BECHMA CHILHO NMOLBEPHEHH JNKBAIiH,
8 QTCIGIA HEMOCPEeICTBEHEO CrbiyeTds, YTO NpPH U3roToBieHin 0a0MTOBD
OGBIYHENTD cnocoGoMb (nuaBieHieMt) He cabayeTd WXE CHIBHO fleperpk-
BiTh, HEOGXONUMO BT IKHUIKOMB COCTOARIM TIIATEJAbHO nNepeMbmnBaTh H
IpyA W3rOTOBJEHIU YymeKt HEOOXOXMMO OTAWBATHL mnocibuwia BB MeTan-
nuveckia uanoxpuns. He BaBadch BB NOApPOGHOCTH H3roToBaenia 6adwu-
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TOBD IlIaBleHieMl, HeOGXOMMMO OTMBTHTB, XOTA KpaTko, TH HONBITKH,
HOTOpHA OHAN cibnarel 3a nocaboHee BpeMAa, 1O U3roTOBIEHID 6abu-
TOB® npeccosaniems. HeGoavmie onuth B: nocabisemt HanpapieHin Gw-
au crbaaHel m BB MeTamnorpaduueckoi ﬂaﬁopaTopm Tomerkaro Texuodo
ruyecrkaro HacrmryTa.

Bompoct o moayueniu cniaBoBb X0J0mHHEIMB CMOCOGOMB, T. €. nyTems
CIABIMBAHIA NOpomKooOpasHoil cwbcu BB TolcTocTBHHOND cocynk, npu-
HaVIEHUTD Kb YUCAY HOBBIX'L W MaJO H3CABIOBAHHBIXL BL TEXHHYECKON
Jureparyps.

Bnepspie oab Gbl1e  3aTporyrhs Copmuroms (1878 —1882 r). drorn
uscabnosarens NpoWsBOAWIE ONLITH IPH OYEHb GOJMLUIOME JABJEHIH: TAKD,
nanp., cnaass Byna (8 9. Pb, 4 4. Sn, 15 4. Bi, 3 9 Cd) on® moayunin
Npd CIABIMBAHIM BB 50 /¢y 2 CipeccoBanunil cwiass nuabyh He oTad-
YalcA OTb CIJaBa, OPUrOTOBIEHHArO OGHYHLING croco6oMb, umbas TOTH
we yabapami ey, upbrs, TBepmocTs M naasmaca opn 700 C.

[lpu onmtaxs Copuurs sawbruas, 4To ¢ UOBHUIIEHIEME TeMIepaTypsl
NIIaBJIEHIA CHNAaBIMBAaEeMHXBs METALIOBTL NOBHINAeTCH HeoGXOonuMoe KaBiedie.
Jlna noaydyenisn, wanp., JaTVHU OaBieHie NOMKHO OHTb HEeCpPaBHEHHO BhINIE
50 tn/cn? u ONHOPOAHMI CHMARE MOJyYaeTca Jumb mocah H—6 KpaTHa-
To npeccoBaHif, opamad Kamnwid past cwbmupaeMue MeTammsl Bb nopo -
- IIOKD ¥ THATENbHN HMX'b OepeMblmnBasd; claBIUBAEMHI CIOAABL HEMHOTO
TeMH'be OOBIYHBIMD NYTEMD UOJIYYEHHATO.

3a OTCYTCTBieMD NHUTepaTYPHHXH NAHHHIXD HeJb3A CKAsaTh, BEJHCh JU
Kakia au6o mscrbroBamia no sroMy Bompocy moca padoTh Cupumnra.
Jlawb 3a norabnHee BpeMa UHTEPeCh Kb NPECCOBABHEIND CIIABAMD BO3POCD,
M, KaKb YBUAEMB, MOABHIMCh DOULTKM NpuMbHETL MXD BB TexHUKE.

Bt ,Metallurgie® (1910 r., 430) ouncaesr onmrst R. Friedrich’a. [o-
crbanin 6pans cnonaBb Bb ThBETOOODPAa3HOME COCTOAHIA B nepioxs OCTH-
BaHiA, Korga BeabacTBle BhIbieHis KOMIOHEHTOBL OHDB CTAHOBHTCH ILIAC-
THYHBIMNE, NPUCABIAND Kb ReMy Kakoll Nn60 TPYAHOMIABKIA MeTalls, me-
pembummneanrs, cnasiupanb U oxaamaans. [lonyuanach mexaamveckas cwbe.
K% eruasy n3p 90%, Sn n 10%, Cn o#b npmGaBissL crekno, kb cria-
ry u3p 98% Pb u 2%, Sb npu temmeparyph oroso 250° skerbzmbie
onnakn. [pubasisemuii Meranns, ¢b whapo n36EmaTh oxJaxnexis emben,
Barpbeaiaca npeasaputenbHo 40 TOR ke T-pH, 4TO M cMbeh. Honyyennne
COTABH HEJb3A CPABHUBATH O CIIABICHHBIMH BBH OTHOWIEHIM TBEPLOCTH,
KOBKOCTH, TeNI0—H JJIEKTPONPOBOHOCTY, T. K. OHM He OZHOPOIHH. Ogua-
KO, Npu6aBiAA KBaplb, KOPYNIb, KOPGOPYHAB, MOXKHO NOGHTHCH GOMBITOMN
TBEPLOCTH, DPUGABIAA OKUCAR METANIOBh MOKHO NOHUAKATHL TEMIO—H

31E€KTPOBOITHOCTD.
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Bt Toms we smypnaat (1910 r. 553) ecrr onucamie onwiToBr W.
Guertler’a. Ilocarbawiit nmeltanca noay4uTh gemeBH MOMIUIHAKOBHA Me-
Tallb; MATKUMD MATEpiaZoMb MJIA CMIaBa CAYHHID dacTHt Pb nim cp
npunbenio Sb, Zn, Sn, TeepanMb ke, B3amBED I0BONLHO NOPOTHXE Sn
wi Zn, skerbso man uyryns. Cunass Pb Fe ombs nmoayuuns, narpbsas
nopourkoobpasnyiw cmbes no 250—300° (no pocTmeHia MIACTHYHOCTH
ceuHIA) M npeccya ee. Ilodyuunack TBepnaAa M KOMUAKTHAA Macca, BHOJ-
ob nmpurograsa AnA NOJIIMOHHKOBB. ABTOPD HAXNAUTDL CBOH METOLDb Lpec-
coBaHif Jayuwe BoimeonncaHsarn cmoco6a R. Friedrich’a, r. k. momuo go-
6uthca Gombe Thcmaro cwbmenis cocTaBHHXB wacTell cmiaBa. B npo-
trBonoNowHOCTh Friedrich’y Guertler cunraers mnoaysennwa cwben 3a
nbficTBUTeNbHBIE CIIABH NUIIL MeHEe OXHOpOAHEIE.

Hakonen® mscrkiaoeans stors Bompocsr Masing. Owp phmmas nporb-
puts CnpmHra, T. K. BB Nepiolh NPOM3BOACTBA ONMEITOBD 3TUMD mnociaba-
unMe (1878 —1882) cTpoenie cnaaBoBt GbUIO M3YYEHO MAJO, W BHIBOJLL
Copunra o6b HMAEHTUIBOCTH CIIABOBL, COPECCOBAHHBIXB U IMONYIEHHBIXD
OOBIYHBIMBL NYTEME, BH3RIBaAM coMHbHiA. -

Ha ocnoBanin o6muxb 3axoHOBE (u3uko-xuMid Masing npexnonowmnns,
YTO BB CHCTEMAX'b, BHIBAAKIUXE NMPH 3aCTHBAHIM YHCTHIE KOMIOOHEHTEI,
CIIaBJeHHBIE ¥ CHaBJeHHble NPOINYKTH CYNIECTBEHHO He GYOYyTH OTIHYATh-
cA; ecan e o6a KoMIoHeHTa GHHapHOU cucTeMn (Masing wuscnbroBans
MMEHHO 3Ty CHCTEMY) MOryTh o06pa3oBaTh CcoeJdHeHie HJAH cMBIIaHHBIE
KpUCTAJLIB, TO COMHUTEJBbHO, YTOOH MNPOAVKTH COPECCOBAHHEE M CIJIABIEH-
HEle HONYYHANCh CAUHAKOBHIE, T. K. JaBjleHie He YCKOPAETD XAMHUYECKON
pearnin. ONHTH C'b GUHAPHHIMA CUCTEMAMH BIOJHDB MOJTBEpAN.IE 3TO Npej-
nojoxenie, Masing cpaeiaueant nopomxooOpasnyio cwbeh BB nuanHAPUKE
(d = 14m/n)) mecTurkoM®s M N0BOAMAT faBienie 1o 5000 atm., T. e. g0
50 klg. ma ™/p® Bosbmux®s [JaBiedii oHD He HOAYYaTh, T. K. NECTHKD
nedopmuposaisca. Ilpw momomy TepModNEMEHTZ OHD MOAYYadb KPWBHIA
narpbpania v oxJawaenis. N

Hakw okasanoch, Metaans, He jaomie NpH cIUIABAEHIN HU coeluHeHil,
HH NPOYHHIX'BE PACTBOPOBL, He BCTYNAKWTDH Bb PEAKII0 M NMONS NAaBIECHIEND.

Korna. o6a xomMmoneuTa cmocoGubl 06pasoBaTh coenuwHeuid, HO He oGpa-
3YIOTb CMBUIaHHBIX® KPHCTANIOBL BhH 3HAYUTENBHON KOHLEHTpAIlH, TO
M noid naBieHiemd o6pasyerca HBKOTOpoe KoaMYecTBO coeawHeHid. Beabn-
CTBie HeBBHICOKArO AaBlenif manpn Masing monay4uns HEYAOBIETBOPHUTED:
'aple U oOpasoBaHie coejuHeHia OHEB [0Ka3alhb JAIIL 10 KpuBOoi Barpk-
BaMiA, a uUMeHHO: 1) oCTaHOBKOI TepMoMeTpa NMpH KpHeTaisansauid o6buxb
9BTEKTHYECKUXD cMbBcell, o6pasyeMmx’h coeiMHEHIEMD U JBYMH KOMIOGHEH-
TaMH, ¥ 2) KPYOHHIMH TOLBEMAMH BH KPWBOHR MajeHiA TeMmeparypsd, oTeb-
YalOuXs YaCTHYHOMY CIJIABAEHIID KOMIIOHEHTOBB.



71

Ecan o6a metanna paorTs c¢mborannele KpUCTallsl, TO W NPU CLABJH-
BaHiM WBKOTOpOE KONMYeCTBO MXB Takke monydaerca. Haworems, meTai-
Jbl, Jalolgie cuMbBIIaHHbE KPUCTALIN W COERMHEHif, JATH 9TH NPOAYKTH
u nogs aaeaediems. Ilpam warpbet GAaBIeHHAro MPOAYKTA MPOUCXOJAHTD
nadysia, u crpoenie ero cranosurca Gorxbe oaHOpoxHHEMTD 22),

Kaxs Bamums, no Bompocy 06 MHIEHTHYHOCTH COPECCOBAHHLIZH M
OOBIYHEIME OYTEMD MOJMYYEHHHXD CIIABOBL BHOAHL yTBEPINTENBHO BbI-
ckasanca avmb Cupunrs. OcranbHele H3crbioBaTeld WM OTPULALTD ee
(R. Friedrich), uau sxe npusmaoTs 9acTudHo, kaks, Hanp., Guertler, Masing.
Ho Copmarn ynooTpeGasns xonoccanbHBA JAaBleHia, minimum 500 klg.
m/m? BB HBKOTOPHXD ke cayyadx® 3HAYATENbHO Goabwis. Bb mamems
pacnopsxeHin, ¥ comanbnio, wbre nogpobraro oriera o ero pa6oraxw,
KpaTkifA e 3aMBTKM Bb Kypcaxs He [ai0Th ONMCAHIA CAMHX'B ONBITOBE,
BcaBICTBie 4er0 OCTaeTCA 3arajikol BONPOCH, KAKL MATepiarb ero npn-
60pOBD MOT'b BHIEPIKATH TaKiA FPOMAfHBIA HAOpAMKeEHiA.

[IpuGop®, CKOHCTPYUPOBAHHE WIA OMLITORD (BHOAHB CXOMHHI ¢b mpu-
6opows Masunra) m crbaamHmit BB macrepckuxs HucruryTa msn cramn
Benepa, OesycnoBHo BHAep#aTe HXb He Mork. Hpowk Toro maa pa6ors
0ol OpefiocTaBieHD TONBKO Hpecch AMcaepa MeXanWdecKoll a6opatopim
Uncruryra, pawomiid HawGoupurylo Harpysky Bb 60 tn.; Bo usGhmanin nop-
90 MAUIWHE JaGopaTopid PeKOMeHAyeTn He JOBOAMThL HATPYSKY 10 maxi-
mum’a. Harpysky npoussogmau mo 55 tn. Uro6m moayumre Ha 9ToND
npecch pasnenie BB 50 tn. ma cm.?, mpumsock bl cobaaTe niameTpd ma-
appapuka oo 35M/?. OTcopa AcHo, YTo mpmmaoch npocabauTe BIiamie
Ha mopomxkcobpasnyio cmbcs HeGOABIIMXT CPABHUTENLHO AABIEHIH.

[lepposasaipuril npuGOp® AIA NPOHSBONCTBA ONMHITOBD GBLIB CKOHCTPY -
MpOBaH® BB Takomb BuUAb (pur. 56). [liamerpd nunvegpuxa, a 3HAYATH

'—‘—-—-‘

|
N

I

el WY

N 1R

dur, 56.

») Onncanie padors Friedrich’a, Guertler’a w Masing’a nowbmenn B%H pasHRX®
EHHEEAX'B , Mapberifi Pyceraro Meramaypraveckaro O-sa® 3a 1910 r.
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W necTua, = 256M/m. Ilpeauonaras wanGoabmyo Harpysky BB 55 tn.,
HONYYHNDs HANpAKeHie HA caTie nyaHcoHa
55000

=200 — 112 klgr. m/p2.

IIpu6ope Obiae cabnavts U3B cTann; HesAKANEHHHH CHAYANA HECTHRD
AetpopMmpoBaica U uocars paGoTh BHHAMARCA Cb TPYAOMB, BerbicTBie
4ero MeCTHK® NPUULIOCH 3AKAINTE W OTILIU(OBATH.

Heo6xonumble MeTaminl Bb Kyckb UCTHPATHCh CclecapHO MUJIOH U mpo-
chaBaluch 4epess cHTO; KpYmHOCTH 3epedd Gblma 0,3™/m: BONOKHA TOH-
Kifl, HO AJHHHBIA, NONABIIA 4epess cuTo, yaalaince. Koamuecrso cubon
OPUroTOBNAIOCH [0 E€MKOCTH HuanHipnka (60 - 65 gr.). [Topomkoo6pasnas
cember TmaTenrRO NepeMbliMBAaNAch, HACHIATACL Bb npubopr MW cnaBad-
BasJach NOXb npeccomd. [apBieria moaydansd ¢t mpoMexyTKaMu Bb 5—10 tn.
oTt 30 1o 55 tn. [Ipm oxonvanin npeccopamia mHarpysky BHLIEDKUBAIH, W
cubch ocrapanach Hong, Aasieriemt 5—10 wmun. Takums. o6pasoms npu-
FOTOBJAEHHHH COJIABH PACHUAABAICA MONOJ3MDB: OJHA [ONOBAHA ULIA HA
W3roToBJeHie maAda, Apyrasa UCTHpanach CHOBA HHION H  CHABIMBAJIACK
BTOpPUYHO. [luA BTOro mosTOpHAro mpeccosadia mpumiock cxbaars apyroit
npu6ops, u6O0 eMKOCTb NPEeXHATo Onh.1a Beanka. HoOBHI opuoops  OBAD
Komie#l nepparo; niam. ero=15m/y. HanGoapmaa Harpysxa Owia B3aTa
Bb 30 tn. Hanpawenie Ha cixarie mecruka 6nlro

300600
177

[Teprit nuanuipus® nedopmnposarca npu mHarpysws b 28 tn. [Ipa-
IfOCh M3IGTOBHTb HOBHIH M €r0 3aKAJIUTh. \

Iloayyennrie cnnaBe pacumamBasdch NOMOJaMB: OLHA YACTL IMUIA HA
W3rOoTOBJNeHie mianuda, Apyraa Ha onwTe o onpenbienio TeMmepaTyps
MJIaBleHiA NPECCOBAHHKXD CILIABOBD.

Bb pesyapraTh ommTOBB MOAYYIMIA JABIEHieMD TONBKO MACKIE CIIABHI-
6abuTte cakayomaro cocrasa.

K

g2

Kg. == —= 170 k]gl’. m/m g

I'pynna I: Csument 77,25%. *

Cypowa 149, Baoutm Pyccko-Baurifickaro

3asona BB Purt.
O.10BO 8,75%,.

O6pasens N 1, masnenie 15 tn.—34 kg. ma ™/ 2,
» » 2 » 20, 45 , ,
» » Iy » 30 , 6t , »
” ” 5, ” 39 ”» 80 » ” »
” ” 1/2v » 28 ” 159 » » »

dpur. 57, Tab6. X.
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O6pasens Ne 1, nasienie 15 tn.—34 kg ma ™/m 2

»

»

»

”

»

»

»

”

»

»

»

b

”

dur. 58, ta6. XI.
®ur. 59, tab6. XI.

Bpuranckiii meTanns.

” 2/2) » 15 ” 85 ”
v.3/29 ” 20 ” 114 ”
» 9o, ” 25 , 142
L4, 30 , 170 ,
Ipynma 2. Onosa 907/,
Cypount 8%,
Mt1n 297,
OGpaszent Ne 6. 25 tn.—56
y . 30 , 61,
. 8 35, 179,
» 8. 15 , 8 ,
. /2. 20 , 114 ,
» Elo. 256 , 142 ,
9. 30 170

”

”

O6paszent cnonaejleHd Bb HeUH

Ipyoma 3.

Onoso

Ceunens 60/,

209,
Cypema 209,

O6pazerns Ne 10, pasnemie 30 in

”

»

»

n

n

”

1
1

11,
12,
0/,

1/27

12/2,

13,

”

35
40
15
20
25
30

k]

»

»

”

”

»

n

»

»

kg m/m 2’

” .

9"

»

»

dur. 60, Ta6. XI.

®ur. 61, ra6. XI.

(¢puar. 62, Tad. Xl).

CnaaBs i NOAIUUIIHELKOBL He-

1b3HONOPOKHKXS BArOHOBB.

61 kg, m/m 2

79
81,6
85
114
142
170

O6paseus cmoiaeleHd BB nedn (¢ur

I'pynma IV.

O6pazens N

»

»

”

»

”

”»

”

»

CeuHens 84%
Cypbua

15,
169
14/29
15/2,
16/2,
17,

14, namu.

”

»

”»

»

»

169/,

®ur, 63, ta6. XL

dur. 64, 1a6. XIIL.

. 65, Ta6. XII).

Cnaapth 414 DOAIIMIHEUKOBS MENJEHHO

} BpAIIAMHUXCA BaJOBD.

80 tn.—61 kg. m/m 2,

35
45
15
20
25
30

»

»

»

»

»

79
92
85
114
142
170

dur. 66, a6, XII.
dur. 67, rab. XII

dur. 68, Ta6. XII
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OGpasens cnaasieHuwit pbp nevyd. —dur. 69, tas. XII.
I'pynna V. Ceunens 78%/,

Onoso  16%, | Cmmasp ,Marmonia®.
Cyppva 6%, [

O6pasens Ne 18, masnr. 40 tn. 81,6 kg. m/ny 2,

» » 19, 45 , 92 . »
, 520, , B6 112,
” » 18/21 ” 15 ” 85 » ]
» ” 19'2’ » 20 ” 114 » »
» » Dy, 25 , 142 »

I'pynma VI. Dauxs 699,
Oaoro 197,
Mb1s 4% [ Cnnasb naa exaansmed ,BaGmTh*.
Cypeme 3%,

Ceumens 5%/ )

O6pasenrs Ne 21, maBm. 30 tn. 61 kg, m|p 2 |
» . 22, 50 , 102 » )
. » e » 20, 114, _
» » 2y, 206 , 142 ”

O6pasusl cv WHAEKCOME !/, ABMAHCH pE’YJbTATOMD IIOBTOPHArO IIpec-
coBaHiA, naa dero pambe CIPECCORAHHHIA MaTepiars OTH 06pasma, HOMEp'®
KOTOparo yKasaH'b UMCTHTeleM, CHOBY pacluiMBalicd,chalca depess CHTO
M CHOBA MpeccopaicA. Bosble AByXdh MOBRTOPHBIXL IpecccBaHill TPORECTH
He yjanoch, BeuBacTBie HesHauMTeNnrHON eMKOCTH B3ATOH (oOpMH 114
mpeccoBaHif, yBeandesie e eMKocTH (OpMEL He  JIONyCKaloch pas-
wbpamu ymorpebnsgewaro mpecca. Otps Behxb 06pas3uoBd GBIIE HU3TOTO-
BIeHK AU U choTorpadupoBaHH, HO HMKE BB TexcTh (pagu sko-
HoMin) mpuBejfieHo Toapbko Hbckoapko ¢ororpadii. dur. 57, 58 wu 62
caary npu yseaudenin 300:1, a ocraapapia npu 140:1.

HpéécoBaHHme oGpasusl 6aGHTa rpynon 1 npenc'r‘aBJImOT's"Ha miudaxs
ACHYI0O KapTMHY Mexanudyeckodl cmbecu (cm. ¢ur. 57 Ta6. X, 58 m 59
ta6. XI) # Toapko mpm mocaBIHUX'L CTANIAXD NpeccoBaHid HA monrk manda
ecTh HeGosbllie MPU3HAKHM BEIIBIEHIA KPHCTANINYECKUXDH QPOPMDB COenMHe-
Hill. CYPBMEL _ o , _

ITonc6rnaa e kapruna mexaHudeckolr cwben sawbTHA M HA OpeccoBaH.
HBHXTE 06pasnaxs Opuradckaro merania (cm. ¢ur. 60 u 61 ta6. XI), u
OTYeTIUBasA ACHOCTb YKa3aHHON KapTHHBE OCOGEHHO peﬂse.(bﬂo BHICTYIIAETD
IPU . CPaBHEHIH ABYyX®L BHINEYKa3aBHBIXD (oTorpadiit cv ¢ur. 62, tad, XI,
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naomed o6myio KapTEHY CTPYKTYPH4r'0 CTPOEHIA TOro e OGpUTAHCKAFO
MeTanna, HO M3roTOBIEHHAro miaBieHiemt. Bnoasbs oryeriusasa kapruma
MeXaHAYecKol cwbch COCTABIALIINXT KOMUOHEHTOBB OHiIa o6GHAPYKeHA
v n1a 6abutoss [Il rpynmm (em. ¢ur. 63 ta6. XI n 64 ta6. XII), ko-
TOPEE B TBEPIAOMB cOcToAHIA nocabs niaBiernia (e ¢ur. 65 Tta6. XII)
UMBIOTE  CTPYKTYPY 3aMBTHO OTIHYHYO OTE [BYX'h BHIIENPHUBEIEHHHXD
(pur. 63 n 64). O6man kapruma mexaHmdeckoll cwbcnm Gbina oGHApYyHeHA
BO BCEXD NpeccOBaHHHXDB 06pasmax’b OCTAJbHBIXB IPYNMb MAFKHX'D CILia-
BOBE W Jlawe CBUHIOBO—CYPbMAHUCTEA 6a0MTB. CTpoeHie KOTOparo Bb
oOblyHOME BuAb 1npencraeneno ¢ur. 69, Taé. XII, v npeccopamHBIX®B
o0pasuax’ IPENCTaBAdeTh APKYI0 KAPTHHY MexaHmueckoll cabem (cM. ur.
66, 67 n 68 Ta6. XII).

Bt saxmouenie pascMorphHia o6meit KapTUHBl CTPYKTYPHArO CTPOEHiA
IPECCOBAHEHXD CILIABOBD HEOGXOXYMO n100aBUTb, 4TO HLIU(PHE 06pPasLOBDL
nocarb mosropHaro mnpeccoBania umBam GonbmYK OAHOPOXHOCTH BE crpo-
enin m wheramu o0Hapy:xuBaan mupuaHaku Bbeivbiaenia kpucraanoss. Jia
cpaBﬁeHiﬂ BL OXHOPOAHOCTH CIIABOBB, OGHYHBIMD CHOCOGOME 1ony4yen-
HEIX'D IIABJIEHIEND, CE CILIABAMH, N0JyYeHHHME MPECCOBAHIeMT, 6bIH HpO-
rbaaBel BeGOMBIIIA ONHITH MO CPaBHEHII0 TeMIepaTypH IUIaBleHiA cnnasa.

[aa 4ero Gpanca HeGoJbWION NMUAMHIPT KamAaro cmaasa, nombmasncs
Ha BBEcy B® TarebKh KPHUITOJEBOR IeYH, HO IpH Q'I;(SM’L OpOOHEI 1R-
JMHIPUKD ciaaBa BMBCTE ¢b MBIHLIME IIPOBOJOKAMH, HA KOTOPHXDB OH'B
Obl1s nofBbment BBL Threabkd, coemmAATch BB obmynw Uhmb cb JIeK-
TPUYECKUMs 3BOHKOMB. BB MOMEHTD pacIiaBlieHiA UUIMHIPHKA M3B HAa-
6monaemoro ciasa chre pasMmelkanach, BeabcTBie 9ero 3BOHOKD npexpa-
Ware u3naBaTh 3RYKH. Bb rtureavkd neuwm Bwberd ¢k mpoGHeMD LuagH-
APUKEOME TNOMBIIANCA MAPOMETPh, KOTOPHI TaKUME 06pasoMb JABalh no-
KasaHiA TeMOepaTypsl BO BeAxiil MoMeHTH omsita. Bp pesymbrarh mocab-
HUX'D ONMHTOBD OBUI0 OGHapy®eHo crbayiomee: CIIaBIeHBbI 6abUTD
rpymns I HM"Isn'b‘TeMHepaTypy uaasaenia opu 2b2°C, npu demd TeMmmepa-
Typa 1IaBIEHiA - ero ~COCTABIAIIINXD dAeMeHTOBDs Takosa: 232°C  mna
onoBa, 316° nra ceumna m 630,5° paa cypemm. Imamagpur®s u3b npec-
COBaHHAro 06pasma °/2 Toro e 6abuta, HOMBIIEHHE BB ke saexTpu-
9eCKAT0 3BOHKA BB YCIOBiAXD [AA BHIICNPUBENEHHATO ONEITA, O0GHAPY-
WUAE OpusHaxa miasreria npum 237°C, u6o npu sToit Temmepatyph 3Bo-
HOK® HAYalb 3BOHATH c1a60 M COBCEME mpexpartuics mpa  275°C. Tem.
meparypa 237° C BeceMa Oimska kb pambe ykasammoii Temmepatyph
0IaBlIeHIA 0/0Ba, a oTcloga cubiuyers npennonosxkuts, 4ro upu 237°C uss
IpeccoBaHHaro HabIwAaeMaro IMAIUHIAPAKA  BHILIABUJAOCH  OJIOBO, HO
OCTaJICA CKeJEeTH Hu3h MPECCOBAHHHIX'P CBHUHIA W CYPBLMB; OCTaBmiiica



CKeJeTh BL IWIHHAPWKDS BechbMa WI0XO0 MPOBONHAB TOKH, BCIBICTBie uero
3BOHOK'L O4eHb cin1abo paborans, a 3aThbms noas AbAcTBIeM® BHICOKON TeM-
nmepaTypH CKeJeTb OKHCauicA u pacuaicAa npu 275° C, pasopsaps Takumb
oOpasoms o6myw c¢bre 3BoHKA. OCTaTKM OKHCAMBIIATOCA MUJIUHIPUKA OblAR
ofHapyxeHn Ha AHE Tureabka.

Harpbsanie nuIHRApHKOBEL MN3B IPECCOBAHHBLIXH 06pasioBh Bb YCIO-
BiAXb BHOAHE OIMHAKOBEHIX® Cb BHIIEH3N0HEHHBIMs OULTOMB OLLIM ‘OpO-
nbnaswl piaA o6pasuoshs OCTAALHBIXB [PYlINs CILIABOBD, MCOHTAHHHXD HA
npeccopanie. Ofmie pe3yabTaTel NOJyYeAHHXb HabiloAeniid snoank Hamo-
MHHAOTDh panbe omMcaHHY KapTuHy onurta jgia 6abmra rpymnsl [. Ha-
O10anMcCh TOJABKO HeOOJbMiA OTHIOHEHIA BB TemmepaTyph mavana maabhe-
HiA TpoSHArO NHJINHAPUKA.

Takums o6pasoxs, nocabjuie onsITH ¢b HeCOMHEBHHOCTHIO 0OKA3LIBAIOTD,
4TO NIPECCOBAHHLIE CIIABb CHABLHO PasHATCA OTDH THXDb e CIIaBOBh, MO-
JYYEHHHIXT NAABIeHIeMb, W [PEeNCTaBIAKTDL co060I0 MeXaHHUecKyio cMBeh
H3Db COCTAaBJAAICIINXD HX'B KOMNOHEHTOBBH, KOTOpHe nNpu Harpbsauiu mpec-
COBAHHATO 00pasu¥ MJAaBATCA HE3aBUCHUMO IPYI'b OTT JApyra, HadYuHas
c¢b Hauboabe nerkonnaBaaro. [Jambe npu nocabauuxds onwraxs ¢b mpec-
COBAHHHIMU IUTHHAPNKAMH OIHOH IPynmel cniasa He OblI0 OGHADYKEHO
o6medl TeMmepaTyphsl IJaBJ€HIA, YTO YKaspBaeTh HA [0JHOE OTCYTCTBie
3BTEKTHKH Y Takux® cmnaBoBb. Ho pambe ykasannaa o6mas KapTUHA
CTPYKTYPHHXD M3MbHeHI BB mocabroBaTebHO NpeccoBaHHEXD CHIABAX'D
OJHOI'0O M TOrO € CocTaBa Cb HECOMHBHHOCTBIO OGHApYKUBAETDH YBEIU-
YeHie OJHOPOAHOCTH IPECCOBAHHArO CIUIABA Ch yBeIWYEHieMb HaBjeHid,
Opy 4Yex’s OOHOPOAHOCTh CI1aBa BO3pacTaeTds OpH ynoTpebieHid B
KagecTBb Marepiana mna mpeccoBaHia pasgpoGieHHAro o6vasna TOro ke
CIl1aBa, HM3rOTOBJAEHHAro MOAB MPECCOMB.

Takum®s o6pasoms, pesioMupysa ofilie BsIBOAE ‘He6OMbIINXD mocabu-
HAX'D ONLITOBD N0 H3roTOBJEHii0 cnaaBoedb (6abUTOBTB) MpeCcCoBaHIEMD,
Heo6XoauM0  3aMBTHTL, YTO BO3MOMKHO MOJydYeHie [YTEMDb NpeccoBaHiA
6a6UTOBB, JOBOJBHO OJHU3KO [OAXOAAIIMXE II0 CBOWUMDL CBOHCTBAME Kb
630UTaMb, M[OJYYEHHBIMD OOGBIYHLHIME CHOCOGOMD IAaBJEHiA; MJAA 3TOTO
HeOOXONNNO - 3HAYMTENbHO YBEJIHYHTHL NaBleHie npeccoBaHia, a sarTbub
NPON3BONHTL MHOTOKDATHHSA MMPECCOBAHIA C'b IpelBapATEIbHHMD TIIATENb-
HHMD IpobJeHieN® MaTepiana OTh NPEABIAYINATLO ONLITA.

ToMcks,
28-ro ioaa 1913 r,



SAMBUYUEHHDBIA OIIEYATHKH.

Penakmsa mpocurs npu uTeHinm cratbd WMEBTL BL BHAY NpUIaraeMH

cnrcoks morpbmuocrell, KOTOpH A

ne

Hefaopasymbailo npu ueyaranin O6ulIN

nponyumeHs BB HAZaabk crated BBL ocobenno Goanmoms gucnk.

Crpan.
1

Crpoka.

Haneuaraso.

2 csepxy wuBOcTpomTeNBHBIL

9
10
15
18
20
12
14
12

4 cpepxy

5
7
12
13
5

8
10
11

”
”»
»
n
”
”

»
CHH3Y

»
»

»

»
”

»

16 canay

4
3

]0

b A

»

2 eBepxy

OXJIAK -

neHin

abcucs
Goutermam’a
3aTBepILIBaHIA
on’BnaHBEHXD
Gontermann’a
JOK-

Jana

Guertler
yCIO0BHO 00e3-
[Ie4eHo
HaOIoNb
TypbMa
nocabno-

Ha6-

J0LATB

niar-

paMM%®
MOTPYHEeHHH A

© Tpu3-

HaloTCA
no naHumM®s Monken-
meyer'a 1 Arnemanne’a
Arnemanu’a

noc-

THTHETD
coocBBTeTRYIOM SR
npoIiex-

THOE

NAHKA

Jomxao GHTE.

HOCTPOHUTEAbHHNI
oxJamxje-

Hin

abroucesd
Goutermann’a
saTBepibBania
chbaaBHEIXD
Goutermann’a
o=

KJaja

Guertler
ycioBHoe 060-
3HayeHie
HAIETh

cypbMa
nocakao-

Ha~

601D

nia-

I'PaMMB.
NorpyxeHHHe
opu-

3HAIOTCH

, o jasHRNMD Monkenmey-
er’a m Arnemann’a,
Arnemann’a
JIOCTHUT-

HETD
coorslreTBYIONIEH
IIPOIEHT-

HOE

OUEKA



Crpan.

11
12
- 13
14

Crpoxa Haneuaraso.
9 Hpncra-

7 cuuzy  Arnemanu’a
b 3aT-
¢ Bepabaania
20 HOT'0
15 BTOH
11 ., He3-

10 . HeIHTeNbHAA

6 KpHUCTalInyec-

b KHX b

6 ot-

5 penbiaentl
22 cBepxy koaddumiarra
8 cuusy .. BaG.woneHia

b cBepxy oc-

“« TaJbHBIX'D
10, UHAaYe I'OBOpA
18 - Banyepnins
Ta6a. IV  wksa no c6pemy

1 cBepxy osawbrurs

tab. V' 1 ceusy AziatTkas

4 H303paKeHHHE

2 ceepxy 3ar-

3 Bepabpania

2 cumsy sarsepnbpamift

6 csepxy ympoleHis, HPEINONOKUTE
21 cumsy CcBMHeI'b IOKa

3 cBepxy upué-

4 JHU3ATCA

6 (Sn a) noka
12, saTBepAtBania .
. 8 crusy  Geselschaft
14 , = g 4TO06H

3 cBepxy HAABHOCTH
16 cumay conts.

5/cBepxy cniaB Bb
22 cmmsy - sacrbeania
19 cBepxy cnumma:
13 cuusy croppma

lonxBO GHTS.

Kpncran-
Arnemann’a
34TBEP-
nbBania

Haro

9TO

He3Ha-
YUTEe/NbHAA
KpHucTallnyge-.
CHUXB

onpe-

nbaenn .
Ko punienTa
Ha6J0]eH1e
OCTaJjb-

HBIX'B ;
nHade 1'0BOP4,
BaayeBulvn .
wkra no o6iremy
3aMBTNTH
AsiaTckan
u3o0paKeHHHBhe
3a-
TBepA'bBanig .
zaTBepibBania

yNnpomeHis N)eano0:nThb

CBIEEN'D, IMOKA
npa-
6Jnu3uTCA
(Sn a), nmoka .
saTBepiEBaHie
tesellschaft
H; 4TOOHI
[JIABKOCTH
eonst.
CIIJABOBL
3aCTHBAHIA
CBHHIIA
cypbMa



Crpan.

30
31
33
36

37

38
40
43
47

—

48
51
52
61
63

69
71

75
76

Crpoka

10
14
15

e

20
19
18

»
”
»

CHU3Y
CBEPXY

»
CHU3Y

”

»
CBEPXY
CHH3Y
CBEPXY

»

»

v
CHH3Y

”
cBepXy

»
CHU3Y
CBEpXY

»

»

Haneuarawno.

ciopbMa

Sn Sb,
Geselschaft

Tpa

TeHnepaTyps
TeMuepaTyps

(cm. pur. 9-a Taba. II)
IPOAONTOB3THLS
unkerca

u-Ta

HX'B

NapOBO30BL
pPOCTYTD
IeMeHTpUPYIOIIeH
cypbMa

NMAHHHEXD
[IOBEPXHOCTEMH.
rThaa,

KOPKACOME

1o

Cn
n36bwanin

He6OobIIIA
JerKonjaBuaro

JlomxHO 6HTb.

cypbMa

Sn Sb
Gesellschaft
TpH
TemuepaTryps
TeMaoepaTyps
(cn. dur. 9-a Tabxa
NpoA0AroBaTh A
umkerca

H-1a

Uuxb
NnapoBO30BE:
pacTyThb
HeMeHTHpYoIIed
€YpPbMBbL

- AIUHHBIX'D

MOBEpPXHOCTEH
Thaa
KapKacoMb

HO

Cu
u36Emanie

HeOoaplIie
JerKOILIABKAro

. 110)



Tabauna I

1.

100 :

B

7-

Qur




; Tabauma II.

dur. 8-a. 100 : 1. ®ar, Seb. 100 : 1.




Ta6amma I11.

100 : 1

9-b.

dur.

N

100

dur, 9-a.




Ta6auna 1V.

1

. 100

14

dur,

1

15. 100 :

dur

O oa6uraxs T. U. TaxoHops.



Ta6rmna V.

®ur, 19. 100 : 1. Gbur. 20 100 : 1.

®ur. 21. 100 : 1. Dgr, 22. 100 : 1.

dur. 23. 100 : 1. dur. 24, 100 : 1.

" 2~ M YT "Mat ot oo om o n



dur. 26. 100 : 1.

dur. 23. 100 :

®ur, 29. 1 01 dur. 30. 100 : L.

(N 2 - Cormawre T I MTMoentrant



Tadauna V1L

®ar. 31, 100 : L. dur. 32. 100 : L.

$mur. 33. 100 : 1. Qur 34. 100 : 1,

®ur. 35. 100 : 1. ®ar. 36. 100 : 1.

O 6atutaxnh. T. U. TEXOHORS.




Tabauna VIIIL,




Ta6auma IX,

Pur. 45. 100 : 1. Qur. 46.

Qur., 47. 100 : L. @ur. 48. 100 : 1.




Ta6auna X.

dur. 51. 100 : 1. dur. 52. 100 : 1.

dur. 53. 100 : 1. Gur. 54, 100 : 1.

Gdur, 55, 100 : 1. dur. 57. 300 : 1.

O 6a6mraxs. T. M. TnxoHOBD.




Tadauna XI.

Gur. 58, 300 : 1. dur, 59, 140 ; 1.

Gur. 60. 140 : 1. dur. 61, 140 : 1.




Ta6auma XII.

dur. 64. 140 : 1. dur. 65. 140 : 1.




