U3BECTHUY
TOMCKOTO OPJAEHA TPYIAOBOTO KPACHOI'O 3HAMEHH
MONUTEXHHUYECKOTO HHCTI’ITYTA umMenn C, M. KHPOBA

Tom 103 ; 1959 r.

HEKOTOPBIE PE3YJbTATbl HCCJENOBAHHWH BJIATO-
YCTONYUBOH UHEPTHOH MNblIH

3. M. T'YCEBA
CocTosiHHEe BOMPOCA O BJArOYCTOHYHBOCTH MHEPTHOH NbIIH

BaaroycroiluHBOCTb MHEPTHOH MblAM HMeeT O0Jibllioe 3HAYeHHe JLA
yrosibubix maxr. OOLYHAS HHEPTHASI MbLIb M3 H3BECTHAKA OT/MYaeTCs 3HaA-
YHTEJbHOH THIPOCKOMHYHOCTBIO, B PE3Y/bTATE 3ITOTO OHA ObICTPO CJAEHKH-
BAETCH H TEePsIeT CBOe OCHOBHOE CBOHCTBO MPOJAGJIAUTE/IBHOE BPEMS HAXO-
MHTHCS BO B3BEUIEHHOM COCTOSIHHH. DTO NPHBOJUT K TOMY, UTO B 3a2CJAOHAX
MPHXOANTCS NPOU3BOLMTL YACTYI0 CMEHY TMBUJIM — MOYTH KAXKABIH MECHL.
[o naHHLIM NPAKTHKH HA KPYIHOMH IIaXTe PAacXod MHePTHOH NBIIM HA CJAAH-
HeBble 3acJaoHbl  goxoauT Ao 800—1000 r B rog. CTOMMOCTL TpPaHCOOPTA
NLJIK B pabouell CHJIBL N0 3aCHLIIKE 3aCJA0HOB BeCbMa 3HAYHTEIbHA — TIOY-
e 30 py6. Ha 1 T.

B nensx cokpamenust pacxoaon B maxrax CHIA, Anrauu {1} n Iloabws
[6] mpuMmensieTcst WHepTHAsE BAAroyctoduusas nbiibs. JlAst, NpuyaHds Bra-
rOyCTOHUHBOCTH TNbLIH HCNOJb3YyeTC nNapaduH U CTeapuH B KOJHYECTBE
0,25—0,30% ot obiuero Beca MbUIH.

MoayyeHne W HCCAeLOBaHHEe CBOMCTB BJATOYCTOWYMBOH WHEPTHON NbLAM

Buaroycroifiudsasi WHepTHasl NblAb ObLIA TNOAyYeHa aBTOPOM B JaGo-
PAaTOPHBIX YCJIOBHSX IyTeM COBMECTHOrO T1IOMOJIA B IIAPOBBIX MEJIbHHLAX
H3BECTHSIKA ¢ THAPOPOOUIHPYIOWKMH (BOLCOTTANKNBAIOLMMH) H00ABKAMHE.

B 1955 r. BAaroyCTOHYHBYIO MHEPTHYIO IbLIb OOAYUHAH nyTeM o0pa-
GOTKH MBLIOHA(GTOM H3BECTHSKA (C HE3HAUHTEJNbHbIM COJEDXKAHHEM KBap-
11a) UpH NOMOJEe B IIADPOBOH MeJbHHLE.

B wauage 1955 r. saargyeroiiuppas vHEpTHAS NBLIL OLl1a noavuena:

a) nyrem oGpaGoTkH KAHHQOALIO H3BECTHAKA (C HE3HAUMTEJBHHM CO-
JepamadueM KBaplia);

6) 06paboTKOll H3BECTHAKA KaHWU(OALIO M OJCHHOBON KHCAOTOd (€O
3HAUUTEALHBIM COAEPIKAHHEM KBapia).

B npoiecce COBMECTHOrO NMOMOJA H3BCCTHSIKA ¢ THAPOHOOHIUPYIOULH-
MH J06ABKaMH Ha UaCTHIl@X M3BeCTHsiKa o0pa’yeTcs aacopOunonHast fmieH-
Ka, KOTopas [PEISITCTRYET cMayuBaHuio [2Z].

Baaroycroiiuiras HHEpTHAs! Nbljib, Nodyuelnas s 1955 1. nyreM oGpa-
OoTkH H3BecTHsika MbuioHadpToM B kKoduuectee 0,20, or reca u3BecTigka,
NpeiranHTesbHO KCCJeIoBaach Ha Torciienne piard (31

O6pazisl mhiAM B YKAa3aHHUIE NePHOJ BDEMCHH HAXOAHIMCL B dTMO-
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2ghepe ¢ 90Y BIAKHOCTDIO W NPUHFINL TOJLKO 0,4% BOABI, CuuTad OT1 lep-
BNHAUAJBHOIO BCCa MNBLIH. _

Dojee geTaibHbie HCCJACIOBAHHMA OLLAM NPOBEAEHBI aBTopoM B 956 T.

JKCepUMEHTH MO ONpele/eHAI0 CTeNeHH YBJIAXKHEHHUS BJIATOYCTOU-
@BONH v OOBUHOf (14 cpaBHeHHsi) MHepPTHON nbiau B Jaboparopud Mpo-
BOAMIICH B CJELYIOIEeM HANpaBleHnH: 1) onpefesisuioch YBJIAKUENHEe HbLIH
h 3ABHCHMOCTH OT BPEMEHHM; 2) ONpefestIoch YRJIAXKHEHHE H HaOM0Aanoch
~NeKUBANNE TILIH B 33BHCHMOCTH OT BPEMEHH Ha IOJKE 3acjona; 3) orn-
POLEJSAICCD YBIAKHEHHE NBUIH 110 CJIOSIM B 3ABHCHMOCTH OT BpEMCHIL

JInsi uccaepopanust CTENeHd YBJAAXKHEHHS B 3aBHCHMOCTH OT BpeMenu
o6blynas (#meoOpaboranpast) ¥ BJAATOYCTOHUMBASL ObUIb € KPYTHOCTHIO  1O-
MOJIA, NPOXOASIICH TOMHOCTBIO uepes cuTo Ne 75, M ¢ NepBONAYAALHBIM
cozepxannem BJjaru: Bjaroycroiuusas — 0,14%, obpiunag — 0,89% ——3a-
chiMajach B CTEKJISHHBIe Mpobupku no | e B kaxgayo. IlpoBupxu ¢ naege-
CKAMHA YCTaHaBJUBAMKChH B SKCHKATOP HAaJ BOJOK Ha PacCTOsHUN 5 MM OT
yee. DKCHKATOD TepMeTHYEeCKH 3aKpHIBACH, MMONAEePKUBALACL OTHOCHTEJE:

Tasdaunga 1

YBaanneuue HHEPTHOH NMLiXd B 3aBHCUMOCTH OT BpeMeHH

! [lepBonauanbHas % BA4ATH NOCAE
| [Tpogomiu- | BAAKHOCTH B “ YBAQMHEHRA
Ne Ne| o ogagon TEABHOCTD
0o ! Harta obpadorkn 1npod yRILOKHEHRS | BAATO- o
i B MECHLAX \IJILH’E‘BO;L 13} ST E:E4 yeroiiunpas MQEEHLER!
|
1 \ 16— 11—1956 . ’ 1 | 014 | 089 0.73 3.02
2 16 Il—1 56 r. 2 0,14 0,89 0,75 4,15
3 1?—]}/’—«]\& 56 r. 3 0,14 0,80 1.03 5,49
4 ll-m\/_]S;SS) T. 4 0,14 1 0.89 1,35 6,14
§ 16—-\/[-—190_6 T. i 5 ! 0,14 l 0,89 | 1,78 7,50
6 16 - VI - 1936 r. i 6 loo,14 ;U89 2,00 7.60

masg Baaxuocts B Hem 100%. Yepes kaxAwlil Mecsll B TeueHHe {l0JIyrOAa
B3BEIIHBAAH NPOGUDKH H ONpeessiid IIPUPOCT BJAru B 3aBHCHMOCTH OT

BPeMeHH.
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Puc. 1. ,HHH&MHK& YBAAXHCHHS NbLJIH B 3aBHCHMOCTH OT BPEMEHY

Pesy/bTaThl UCCJeIOBAHH{, XapaKTEPH3YIOLLHE YBAAXKHEHHe OObIuHOM
® BJAroyCTOHYUBOA NbUIM B 3aBHCHMOCTH OT BPEMEHH, NPHBEAeHH B Tada. |
% TIPEACTaBJICHbl B BHJE KPHBLIX (puc. 1).
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XapakTep KPHUBLIX MOIVIOLIEHHS BJAATH TOKAa3blBAET, UTO VBJAAMKHEHHE
WHEPTHON TbLAX TPOMCXOANT B AJIHTCJAbHBEIN NEpPHON BpeMeHH. Baaroycrold-
YHBasl NblJb B TeUE€HHE BPEMEHH YBJAaXHACTCA PABHOMEDHO, ClEXUBAHHSA
ee He HAOJIOJaeTCs, NIblib ocraercs coinyuell, O6buHAs MBI B TEUCHHE
Mecsia yBeJHuHJa CBOW BjaxHOCTh Ha 2,13%. B nocaeayomem yphaxHe-
HHe ee uuer GoJjiee paBHOMepHO. DTo OODBSCHAETCS TeM, UTO MNblJIb OO0 MO-
MEHTa CJeKUBAHUS OLICTpee MOTJOUIAeT BJAry K3 OKpYyiKawllero BO3AyXa,
3aTeM OHA CJCXKHBAETCS, YIVIOTHAETCSH, BCJACACTBHE 3TOrO MOTJIOLICHHE €K
BJAru NPOUCXOLHT MEIJCHHEC.

Basioycroiluusag nblik 3a 6 mecsuer norsgoruaa 1,869% Buaaru, o6by-
Hasg neljib 3a 310 BpeMs — 6,71%. CaenoBaTenbHO, BAAroyCcToHuMBasa NuJb
yBJIAXKHUIACL NIOYTH B 4 pasa MeHbllle OObIYHOH NbLJIH.

Menbniee yBsaxKHeHHe BAaroyCTONYMBOR MbIIH OOBSCHSETCA TEM, UTO
JAaCTUIBl €€ UMEIT MOHOMOJeXYJASpHYIo 000J0UKy, KOTopas MNpEenATCIBYeT
CMAauKFBaHHIO, HO 3Ta O0BOJIOUKA He CIJIOHIHASA, HA HeH MMEIOTCS MHKPOTpe-
[HUHB [4].

CreneHb yBJaxKHeHHSI OOBIYHON W BJAATOYCTOHUHMBOH TNBIMH  HA MOJKE
3acjI0Ha Ollpefedsiiachb METOJAOM B3BellUBaHHsA [IPO0 Ha aHAJHTHUECKHX
gecax JO BBICYLIKBAHUS K IOCJE BLICYIIHBaHMA HABECKH, a xapakrep cie-

puoft 250 mm, nnunoil — 40 mm Hacemasach MHepTHas ObUIb, Beicora 3a-
CHIIKK cocTaBasiia 86 MM, YroJi eCTEeCTBEHHOTrO OTKOCA MbWIM  Ha  TMoJIKe —
35°. ToHKOCTH TLLAH COOTBETCTBOBAJA TPeGOBAHMIO HJsI  IPOMBINJIEHHOTO
NPHMEHEHUS, T. €. MOJHOCTbI0 INpoxoauna uepe3d cuTo Ne 12 u 50%Y —ue-
pe3 curo No 75, YkazaHuasd MojikKa C MblJIbIO YCTAHAB/AMBAJAACh B CHEHHAND-
fIYI0O KaMepy, B KOTOpoil NOJAep:KHBajJach OTHOCHTE/bHAst BJaaKHOCTL 80—
85%. Ilns onpeneneHus YBAaKHEHHS MbLIM B TeueHue 6 Mecsues ue-
pe3 KaxmAabli Mecsl orfupajuchk npodr. OrobpanHble npoObl OCBLIMHOR H
BJTal"OYCTOIL;I‘{HBOI'/’i bl TH BBEICYIIHBAJHUCL B TedeHHe JABYyX 4acCoB B cymn.m:-
#aoM mkagy npu t=100—105° TIlpoueHT Bjaru omnpenensics 1o Pa3HOCTH
BECOB /10 BBICYLUIMBAHHS W TOCJe BbICYUIMBAHHS HABECKH. Pe3vakTare HC-
cnefosanuil npeacTaBaeHb! Ha pHUC. 2. ABaJHM3 3THX HCCACAOBAHHN MOKA3HI-
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Puc. 2. Ypaaxuenue NbLIH Ha MOJKE 34CHOHA B 3aBHCHMOCTH OT BpPEMeHH

‘BaeT, YTO BJATrOYCTOUYHBAS MNLIIb YBJAAXKHAETCH pPAaBHOMEPHO B TEUeHHe
6 Mmecsines, B To Bpems Kak oObiyHasg — OBICTPO, B MEPHOI TEPBOTO Me-
cslla, 3aTeM yBJaXKHeHHe ee ujaer Gonee paBHoMephoe. Buaroycroiiunsas
bk 32 6 MecsileB mnoryotHiaa B 4 pa3a MeHbIe BJard, 4yeMm OOBIYHAS;
HpuyeM, HabmloJeHus HajA NBUIBIO Ha [OJKe 3acjoHa C OTHOCHTEJLHOM
BJIAXKHOCTBIO BOo3Aayxa 80-—85Y% HarasaIHO NOATBEPKAAIOT, YTO abCOJIOT-
HOe YRJIaXKHEHHE KakK OOBIYHOH, TaK M BJATOYCTOHUMBOH NPOUCXOMHT B
MCHDIIEH CTENEHH 110 CPABHEHHIO C YBJAXKHEHHEM IhIJIH MPH OTHOCHTEDb-
HO® BJIAXKHOCTHM Bo3ayxa, Guauskoit X 100%.

Hao6/mofenns, nmposoiuMble HAl MNBEJIBIO Ha IOJKE SaC.I’IOHa HONTBep-
JHJH YBeJHYEHHE CJACKHBAEMOCTH IBbIJIM C TeyeHHeM BpemeHd. (OHuHas
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AblAb Yepe3 1,5 Mecsua ciaexajgacb M YIJIOTHWJIach, Baaroycronudsnas
NELIbL Yepe3d 6 Mecsiiien ne CAealiach, OCTAJMACh CHIIYHEH, I'Du: 04701 A
AanbHeiero NpEMEHeHHS ee Ha MOJKe 3acjJoHa. ToJbko yepes 12 Mecsinen
Habmonanoch o6pa3oBaHHe Ha TMOBEPXHOCTH €¢ HE3HAUHTEJABHEIX  KOMOU-
KOB nblid. OGBACHACTCH 3TO TEM, YTO BJAIOYCTOHUHMBAA MBIJIL HMEET MO-
HOMOJIEKYJADHYIO IJIEHKY, KOTOpasd, HAXOAACh MEXKAY [bIJIHHKAMH, NPenst-
CTBYeT HX CJHIAHHIO.

C 1esbio BHISICHEHHUS] YBJIAXKHEHHsi LK [0 CAOSM [POBOAHAOCH 11a0JI0-
AeHHEe HaJ( Heli B MpoOHpKax, KOTOphle NOMEMIA/AHCh B IKCHKATOP Hajd BO-
#oio. Tommuua cjos B Opobupkax 6buta mpunsita ot 10 go 60 mm. Uepes

Tadbauna ¢
YeirawHeHHe MHEPTHOH MbLIM B ABYX CJOSX B 3aBHCHMOCTH OT BPCMEHH

o N MpononKaTens- % BAATH NOCAE YBIAXHEHHA
nn JaTta o6paboTku Npo6 | HOCTL yBJAMHEHHS -
B Mecanax BJIGFO%’;;’OH‘{H- Oébi‘]ﬂaﬂ
1 2 | 3 , 4 1 5
ITepsulft caoit
I 241 1956 r. 1 0,25 5,10
2 26. 11— 1956 1. 2 0,35 5,30
3 26. IV—1956 r. 3 0,40 5,80
4 26. V- 1456 r. 4 0,50 7,00
5 26 VI-1956 r. 5 0,65 7,60
6 26. VII—1956 r. 6 0,85 8,46
Bropoii caoit
7 24. [1—i956 r. 1 0,25 4,90
8 26. I11—~1956 r. 2 0,30 _ 510
9 26 IV 1956 r. : 3 0,35 5,40
10 26. V—1956 r. ; 4 0,45 9,70
1 26. VI 1956 r. ‘ 5 0,65 6,40
12 | 26. VI[—1956 . ‘ 6 0,80 7,80
Tabaupa 3
YBaaniHeHne HHEePTHOH MbLIM NO CAOSAM B 32BHCHMOCTH OT BpEMeEHdH
ﬂponomm-i Y Baard HocCae yBham-
Ne Ne n 6607 6 Corox TCABMOCTL | HerHa
nn arda o pa OTKH 1po YBIAAKHEHUA s
B Mecguax | | STebot GOLiunas
yeTCaunras |
1 9 , 3 | 4 - 5 6
i 24. IV 19at 1. 1 3 0,40 5,30
2 24, 1V - 1956 r. 2 3 0,35 o,40
3 24, IV—1906 r. 3 3 4,30 o, 40
4 26. V - 1956 1. i 4 0,50 7,00
5 26. V—1956 r. 2 4 0,45 5,74
6 6. V—1 36 1. 3 4 (,40 5,80
7 26, V- 1936 r. 4 4 0,40 5,00

80



Mpononxkenue Taba. 3

1 2 | 3 | 4 | 5 | 6

8 26. VI -1956 r. 1 5 0,65 7,60
9 26. V11956 r. 2 5 0,65 6,40
10 26. VI--1936 r. 3 5 0,50 4,65
11 26, VI--1956 r. 4 5 0,40 3,90
12 26. VI—1936 r. { 5 5 0,32 3,95
13 26. VII—1956 r. 1 6 0,85 8,40
14 26. VI1—-1956 r. 2 6 0,80 7,30
15 26. VII—19:6 r. 3 6 0,45 3,50
16 26. VII-—1956 r. 4 6 0,40 3,30
17 26. VII—1956 r. 5 6 0,40 3,20
18 26. VII—1956 r. 6 6 0,40 3,00

KaXXAbIH Mecsiil B Teyenye oJayroia u3 MpoOGHPOK OTGHpAJUCh HPOOH 110
CJIOAM. YBIaXKHEHHe NbLIH B CJ0e ONpee/syIoch MO0 pa3HOCTH BECOB HAaBe-
CKH JIO0 H 1OCJIe BBICYWIHBAHHA. Pe3ybrathl 3THX HaOJIoleH|H, TpUBeIeH-
Hble B TalJ. 2, 3 W npeicrasjeHHble Ha puc. 3 u 4, NOKa3BLIBAIOT, YTO VB-
JTAXHEHHE IIBLIH B CI0SIX 32BHCHT OT BpEMEHH.
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Pie. 3. ¥Vsaamucsie HsIN B CI0OAX B 3aBHCHMOCTIL OT BpeMeHH

BaaroyctofiunBasi Oblab yBJIaKHIETCS PABHOMEPHO B TeUEHHe BCETO
BpeMenn. OObiUHAs NMBUIb BIHUTBIBAET BJAry OUeHb OBICTPO B MEPBEIA MeCsIl,
3aTeM yBJIAXKHEHNE ee uleT Gonee MeANeHHO. Bee clou BIAaroyCerofiunpofi moi-
M YBAQKHAKOTCA MOUTH PABHOMEPHO, BHELIHUE C0H OGBIYHOI MbLIH yBAAK-
gsorea Ooubie. Ecan Bepxunft cioil o6bIYHON Nbiin 32 6 MecsleB VBJaxK-
Hujed Ha 8,4%, To HuXKHUIH TOBKO Ha 3%. 10 06BsICHIETCS TEeM, UTO 0ObIU-
Had MbLIb THIPOCKONNYHASL W B NMEPBLIA Mecsil, MONIoaer 6hcTpo BJaary, a
3a cyeT 3T6ro 06pasyercs Ha BHELUHHX CJOSX CIPECCOBAMHBIL CJOH, KOTOPBIH
PensiTCTBYeT /10 HEKOTOPOH CTENeHH NMPOHHKHOBEHHIO BJari BrIyOb cienyio-
mnx caoes. OQHAKO BHYTPEHHHE CJIOH TAKXKE NOCTATOYHO VBAAXKHAIOTCS, TaK
KaK NblJIb B HHUX CJEXKHBAETCS U HPUXOAHT B HETOAHOCTD.

ABTOpPOM OLIIM NPOBEJEHB! HCIBITAHUS BJIAroyCTOUHBOH MblIH, Kak
Cpe/ICTBa HEATPANHU3YIONIETO B3PLIBAEMOCTL YIOJBHON NbLtn. B IIEPEHOCHOM
npubope MakHUW [5] mns uccnenosanus BspoizaeMocts YTQJbHOH TIBLIH

6. Has. TITH, 17, 103, o1



NIPOH3BOAMIOCD BOCIJIAMEHCHHE CMECH YTOVIBHOH H BJAATOYCTOHUMHPOIT  HILPT-
HOHl mblAuM (moJiyueHHo# nyTeM o0O0paGOTKH —-— MBIOHA(TAHOM, KaHHEQOJbIO
U OJEHHOBOW KHCJOTOH). B pesyabrate OblJI0  yCTAHOBJAEHO, UYTO CMECH,
cocrosiiag M3 759% BraroycroiluHpofi dHEpTHOR NbIH B 25%  yrofbuon
(yroJpHast nblIb Gbljia B3siTa ¢ cogepiKaHueM JeTyunx 35% — naacr boa-
avipesckiii . nm. C. M. Kupoea), He naer B3phiBa.
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Pue. 4. ¥paaxHueinide nplIM 0O CHOAM uepe3 6 MccsiueB

BoiBOA B!

1. Braroycroiuusas niueprHasi NblLIL GJgarofaps o6pazoBaHHIO Ha ya-
CTHILIAX €e MOHOMOJICKY/JIAPHOH NJIEHKH OTJHYaeTCd NOHUKEHHOKW THrpOCKO-
THYHOCThIO.

2. VYBJAaXKHeHHe BJArOyCTONUMUBO# HHEPTHOH NBLJIM 10 CPABHEHHIO C
o0blyHoil npoucxofut B 4—10 pa3 meHslile.

3. HecMOTpsl Ha yBJaKHEHHE BJATOYCTONYWBOW WHEPTHON TIBLIH, OHA
OCTAeTCA JJAATENbHOE BpPEMs Chillyuell M He caexupaercss GJarogaps IJIEH-
Ke, KOTOpasi NPeNsATCTBYET CAMNAHHUIO ITBbIIHHOK.

4. CpOKM CMEHEI BJaroyCTOHYHMBOW HHEPTHOH MNbLJAM HA CJAAHIEBBLIX 3a-
CAOHAX B BBIPAGOTKAaX C OTHOCHTEJBHOH BJAamHOCTEIO 90-—359% BO3MOKHO
VBEJWYUTHL A0 4—6 Mecsiles.

5. B BripafoTkax, 1aJdexko OTCTOAIMHX OT OYHCTHOrO 3460 C OTHOCH-
TEJLHON BJAAXKHOCThIO 80—85%, cpok 3aMeHLl MOXKeT GBITL yBeamderl.

6. Hefitpanusupyiomee AelicTBUE BJAAroyCTOWUYMBON MHepPTHON NBLIK C
BBEXEHHEM B Hee OpranHuueckuHx J00aBOK He cHUXKaercd. ITostoMy HOpMbI
ee MOryT OBbITh TIPDHHSITHl TAKHe, YTO H A5 OOBLIUHON MHEPTHOH MbIJIH.
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