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HA OCHOBE HX OUSHUECKHX M MEXAHHYECKHX CBOICTB.
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FTPAHYNOMETPUYECKAS
KNACCUOUKALLUA TPYHTOB

HA OCHOBE HX OH3HUYECHKHKUX
A MEXAHHWYECHKHX CBOHCTB
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I’IBYEIEHHE cEfF3d  GHIMKO-MEXAHAYECKHX CBOACTB FPYHTOB € HX
rPaHyJOMETPHUECKHM COCTABOM BejeTca B TeyeHHe paaa mer Llen-
TpancuuM  Hayuno-Hecaepnosateasckum  HucTuryTOM ABTOryMepsx
Hupor u Jopownux Coopymenuit (JIOPHHH).

B otanyme or nonofHeix pabor, NPOM3BOAHMEX ADYTHMH Hccae-
xosareasmu kak B CCCP, Tax u 3a rpamuued, [pynrosas JlaGoparo-
pua JOPHMWH sasna ocHOBHYH) YCTAaHOBKY HE HA HCNHITAHHE eCTe-
CTE€HHHX BECbMa P43HOXAPAKTEPHHX NO FPAaHYNOMETPHYECKOMY COCTaBY
FPYHTOB, HO HA CMECH HCKYCCTBEHHO NPHIOTOBAEHHWX (pakuuil.

CneuuanbHO AMf STHX ONEITOB (PPAKUHH TOTOBHAWCH M3 TPYHTOB
PasnuuHOro neTporpagHueckoro coctasa M pasHoft cTemeHH oOKaTau-
HOCTH. TOabKO Takoll METON 1ad BO3MOMHOCTL NPOCAEAHTB BAHUAHHE
Ha (H3MKO-MexamyusCcKHe ceoficTBEa cMmecell sepeH pasdoro passepa
HE3ABHCHMO OT HX nerporpadHyecKorg CocTaea.

B 1929 r, 'Gmna saxomdena M onybawkoBana Goawmas paborta no
ONpEeleNcHHI0 NMOPHCTOCTH TPYHTORKX CMeceil, AaBlad BOIMOMXHOCTE
000CHOBaTh TEOPHIO ONTHMAAbHHIX CMeced.

lNy6aukyemads B HacToRwEeM BHNyCKe pafoTa MO TpaHyAOMETPH-
YeCKOH KJACCH(PHKAUHH TPYHTOB COBMECTHO C KAacCHHKauued uacTdl
NOYB M IPyHTOB, Haneuatauuoit B I'pyHromom CoOopHuke », nmpencra-
BASET pPeayabTar cueTeMmaTHyeckofl pabotw JlaGopartopuu 3a nocnef-
HHE TOAHL. :

B peayabrate stoft paloTH MOXHO CUHTATH NPOANEHHEIM OAHH H3
KPY¥NHEIX STaNOBR B HCCAEIOBAHHHM TIPYHTOB—YCTAHOBJCHHWE 3ABHCH-
MOCTH (H3HKO-MEXaHHYECKHX CBOHCTB OT KPYNHOCTH M OTYACTH NETPO-
rpadHyeckoro ¢OCTaBa UPYHTOB.

JanreHeRIUMMH 3TanaMyd AO/KHE O6HTh: GoAee nompobHoe HIyueHHe
FAHHHCTOH YACTH FPYHIOE KAK CAOMHOA HOJJNOHAHOR CHCTEME, HAYYEHHE
BAHAHHA Ha I:]TH..H-}'IKG"MEXEHH'IEEI{HE cpofcTEa XHMH3MA rpyHTOB, B 4aCT-
HOCTH B pe3yabTaTe O5pabOTKH TeMM HAM ADYrHMH OpPraHH4YecKHMH H
HEOPragHYeCckHMH CBA3YIOILHMHE MaTepHajaMH, M BHAEJEHHe HA OCHO-
BAHHH KaK JafopaTOpPHHX, TaK H NOJACBHX OMMTOB TAKMX KOHCTAHT
FPYHTOB H MeTOLOB HX ONpegenedns, koTopue Haubosee ROAHO Xa-
pakTepusoBaau OH PpYHT € TOMKH 3pedds ero palGoTh B olexe
ROPOTH HAH B OCHOBAHWH.

T'EII.-'II:IECI Ny BREINOJHEHHH 3THX PﬂﬁEIT MOXHO G}FRET CO3xaTRE KMac-
cHPHKANE0, NOAHOCTLID OCHOBAHHYI0 HA XapaKTePUCTHKE TPYHTOB
€ TOYKH 3peHHA HX caywibl B popore.

3as. Cextopom Hopor Husko Croumoctu npod. H. Heanos

o 'pyuru, rpyurosse 8 rpasuitie goporm, Magaume 1IMATa 1932 r,
he a



BeeaEHUE

PHIHKO-MEXAHHYECKHE CBOACTBA IPYHTOB 3BHCAT OT MHOTHX NPHYHH,
FAABHEHHMH H3 KOHX ABAAIOTCA: BJAWHOCTL, TpaHyJAoMeTpuueckwil.
coctas, nerporpauueckuit cocTap H XHMH3M rpydHroe. Jlag noawuoh
XapaKrepHCTHKH [DYHTOB HEOGXOLMMO YHMTHBATL BCE 3TH PAKTOPH M
TOABKO MPH Y4ETe BCEX HX MOMHO CO34aTb BAOJHE PALHOHAALHYIO
kaaccHHKaHIO,

B sacrosmefi pabore cienaHa MONHTKA KMACCH(HKAUHK TPYHTOD
Mo HX (H3IHKO-MEXaHHYeCKHM CBOACTBAM B 33BHCHMOCTH OT IpaHy’I0-
METPHYECKOTO COCTaBa IPYHTA | NeTporpadMuecKoro COCTARA IMHHHCTHX
HACTHIL,

Pu3MKO-MexaHHYECKHe CBOMICTEA TDYHTOB B CHABHOA CTENEeHH 3aBH-
CAT OT TOro, KAKHE HACTHUH MO KPYNHOCTH M B KAKHX KOMOHHAUAAX
B HHX HAX0AATCA, TAK Kak GuH3NKO-MEeXaHWYeCKMe CBOHCTBA YaCTHI
p23HHX pa3MepOR CYLIECTBEHHO OT/AHYHHL

OUSHUHECHUE Y MEXAHUYECKUE CBOWMCTBA
YACTHL, TPYHTOB

B nacrosmee BpeMA YACTHUH MOMB M FPYHTOB GOJABIUIHHCTBOM HC-
caeposatenedl paseIAOTCA HA TPH OCHOBHHE IPYNNH : TMHHHCTLIE, MBAS-
BaTHIE # MECYaHble, HO Pa3HBIMH MCCASJOBATENAMH K KaAOH rpynme
OTHOCATCH YACTHILL MO BEeJHYHHE He OJHHAKOBHE, Tak, MHOTHE NoYBO-
BEJb 32 MJIHHHCTHIE YACTHIE NDHHUMAKT BCe YacTHUE MeHbume 0,01 MM,
npyrue sactius — Mensme 0,001 My; 3a BepXHIO TPaHHUY NEJAEBATHX
YACTHL OHH HCCAeLOBATENH NPYHHMAKT YacTuuw B 0,05 MM, mpyrue
B 0,1 MdM 1 Tpered B 0,25 MM,

[1P rpanynOMETPHYECKOM aHAAN3E MOYB H IPYHTOB GONLIIWHCTEO Ha-
UIHX NOYBOBENOB H TPYHTOBE/I0B BEeAAeT caeayloniye fpakuwnn: > 10w,
10—4; 4—2; 2—1; 1-0,5; 0,5—0,25; 0,25—0,05; 0,05—0,01; 0,01—0,005;
0,005—0,001 1 menbiue 0,001my."y HacrHup menswe 0,05 MM pasiensnTcs
Ha ()PaKUHH MO CKOPOCTH HX NajieHHa B Boje. PopMa K yAe bHHM Bec
YaCTHIL B pasHLIX IPYHTax PasAHYHH, BCAEACTBHE STOTO H JAHAMETPH
HX NP OZHOA H TOM e CKOPOCTH najeHus B Boge OyAyT HE OAHHAKOBHL.

03TOMY a8 Gosee NpaBHALHOA X8pAKTEPHCTHKH YACTHIL HEOGXOAHMO
YKa3LIBATE HX CKOPOCTb NaleHHA B BOJE HAH SKBHBaNEHTHEIA AHameTp,
pasyMmes noj TAKOBHM AHAMETD 1Wapoo0pasHHX 4acTHL, KOTOPHE HMenH
6H Ty Me CKODOCTh NAJEHHA B BOAE H TOT e yIeJpHHd Bec, uTO

s Cu. nogpotuocti: B. B, Oxorup — Kiaceuduxauna wactuy rpyaros. Chopm.
LIMATa 1932 .
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I« MMaacTHuHOCTL, Ycaaka H ppemennoe 2. MMpriAnande rpyHToR B3 OTLEIBHBIX
CONMPOTHRNCHHE CHATHIO FPYHTOB B2 0T-  (pakusil W rayxosciero KaosuHa.

At AbHEX (Qpanusf, 1. Tpyur #3 dpavunn 025005 mu

1. Ynueao naacTHuUHoCTH mo AtrepSepry. L+ A i i 005—001

2. BpeMcutoe CONpOTHBACHEE CHATHE. 3 . = H 0,01—0,005

3. Jinnefinan ycagka. g = B A < 0005 |
5 . » DIYXZOBCKOTD KaoaBHA,

n' geficTEHTENbHEE yacTHUH. Ppaxuun menbme 0,05 MM, Buaeasemme
noyropefaMd H rpydToBenamu B CCCP, HMelOT CKOpDOCTH malenHs
B BOJE M SKEHBA/JEHTHHIE AWAMETDH TAKHE:

Paswepu emifeane- OKBUBAREHTHHIH IHAMETD Ckopocth MameHHf B BOZE
MuEX Dpakuqil B MM dpakinil 8 MM Bal ck
0,05 —0,01 0,05 —0,0156 5 cex.—o0 cens
0,01 —0,005 0,0156--0,0023 50 cex.—36 mun.
0,005—0 001 0,0023—0,0012 B0 . —2n, 24 uwA.
< (001 < 0,0012 tGonbme 2w 24 man.

Uro6u! BHACHHTE, KAKHE YACTHIUE, BRASASEMEE B IDYHTAX, OTHOCHTE
K TPYNNe TAHHACTHX, YacTHOH GHJAH HCCAELOBAHH B OTHOLIEHHH faa-
CTHYHOCTH, YCAAKH, COMPOTHBASHHA CIKATHIO H NPHAHNIHHA, T. €. B OT
HONIEHHH TeX CBOHCTB, KOTOPHE ABAAIOTCA CYIECTBEHHLME B XapaKTep-
HHMH LISl BCeX OGJOMOUHLIX FOPHHX MOPOJ, HasSwWBAEMBX TVHHAMH. *
Beauyuuel BCEX STHX CBORCTBE AAf T'PYHTOB H3 OTAE/bHHEX ¢pakunh
npueefexs B Tafauuax 1 K 2, a takme Ha -Ararpamsax (puc. 1 u 2).

o Mpod. Ih A.3emaraencskn f—, Yo raxoe ramma®. Tpyma K. E. TL Cja npn
Axanenus Hayw, Mo 18, 1923 r.



Fpanupa
I HAnamerp s ];I:r«ﬁ.::":e- pafHHTHBa- qneao maa- | oy yefinas CGEPEM:;“_
WACTHIL KE“E‘:TH o | H## 8 npo- [cTHIHOCTH 0O n:I:;TQ i
v | Boaoky mo : cagEa
B MM Atterberg'y Allerberg'y Atterberg'y | ¥ Ha 1 cu?
0,05 —0,01 m 221 20,3 18 o 0
o4 —0,005 923 201 2,2 0 1,75
0,005—0,001 , 33,8 25,4 8,4 4.0 31,25
< 0001 a9.8 25,0 14,8 8,2 1250
2 Hacrunm YHacTuiinl YacTHus YacTauu Favsopckni
0,25—=0,05m | 0.05—=0,01 m 0,01 —0,000 wm < QU5 w KA HH
£ 4 o A s & :
E 18 |8 |2 |& [ |E [:. |E |E
= = - | il = ™ = xm = W=
R R = T = .
ga“ S 3|52 |22 Za E x| =22 g;! =3
Hae | Ea= PBa|lCom|fa | am fa|lEoa- ot |Enm
16,0 0 16,0 0 13,0 0 13,8 0 21,0 0
20,0 10 18,8 38 14,8 30 14,7 200 23,8 12
24,0 1] 19,8 42 18,3 60 20,6 87 04,5 24
24,0 0 202 45 23,0 456 280 230
236 22 26,5 200 40,3 o8
25,0 7 .7 150 34,2 36T
27,7 3 32,6 57 35,1 332
28,5 1,5 | 180 &) 37,7 a23
40,4 54 408 218
45,1 a0 41,7 212
44,5 168
45,7 142
51,1 118
86,0 0f
6,3 Fi

B ta6axue BTOpof, KPOME BENHYHH NPHAHNARHA I'PYHTOB H3 OTAEAb-
#HX ¢paxuufl, npuHBeieHs TakOBHE W AAf IMYXOBCKOrO KAOAHHA KaK
THNUYHON TJMHB, coaepxaued okono 90%, vacTn smenee 0,001 mm.

Kak BHIHO M3 NpHBEAEHHLIX AaHHHX, wacTHuw KpynuHee 0,005 mm
HE AAIOT YCAJKH, HE MAACTHYHH H NPAKTHYECKH HE 0f1afaloT COMpPOTHB-
ASHHEM CHATHIO, TOrAa Kak B 9actvuax 0,005—0,001 mmM Bce ste ceo#-
CTBA BHpaMeHs BeChbMa CHABHO. TOYHO TakkKe H NPHAHNAHHE 3HAYHTE b
HOf BeAHYHHB, NPHOAHKAOMERCA K TEM BEAHUHHAM, KAKHE XapaKTepHE
AA9 THNHUHHEX CAHH, HaGAogaercda B vacTHuax sedbwe 0,005 mwm.

Uactunw mexes 0,003 MM oTauyanTcea oT 00Jee KPYNHEIX H OO
Habyxauuw B Boje. M3 uepHozema, npengapHTe/bHO HACHIUIEHHOrO
HaTpHewM, Oban suaenens gacTuus 0,01—0,005 mm u menee 0,000 mm.
HEFBHE B EBEQAE, NOCAE TOro Kak OHH OCeJH Ha JHO, HMeaAH TOoT Xe
obfbeM, KakoR HMEAH M B CYXOM COCTOSHHH, TOrZa Kak HalTHUH
< 0,005 MM ypeauudaAw cBolt o6BEM B BOAE B ASBATH pas. 3HAuH-
TeAbHO® ypeauuenwe o0bema B BOAe HaOMI0JAETCA M Y FAYXOBCKOrO
KaoauHa, copepwamero oxoao 90% wacrHn < 0,005 MM, a8 HuedHO
ero offbeM YBeAHYMBACTCA B NATL pas.



Haxonen wactuusl menee 0,005 Mm CymecTseHHO OTAHYAOTCA OT
Goaee KpyMHEX H B OTHomenuu abcopbuuonund cnocobuoctH. [lo
onutam E. H. Heanoeofi », so dpakuuu 0,01 —0,0J5 MM, euiesentoRt
H3 CYTJMHHCTOTO YePHO3eMa, KOAHYECTBO KATHOHOB, CNOCOGHEIX BCTY-
nmaTe B OOMEHHYIO PEAKUHIO MJH, TAK Ha3bIBAEMas, EMKOCTh MOrAolue-
wnA papsa 0,56 Muaau-skBHBajedra, Toraa kax y wacray 0,000—
0,001 mm oua pasna 14,6 muaau-skpusasentam. Ilpn emkoctu noraoule-
HHA Beedll mousel, pABHOM 50 MUAAH-3KBHE., KAKOBAA ABAAETCA OOLIYHON AA
CYrAHHUCTHX Y€PHO3eMOB, 06Aana0uHX BOOGULE HAKGOABUIER EMKOCTRIO
NOrAOLUIEHHSA 10 CPABHEHHIO € APYTUMH TOYBAMH, €MKOCTh nOrjouie-
pua uvactun 0,005 — 0,001 MM npeacraznfer cobod yme BeAAYHHY
6onbuYI0, TOCAA KaK eMKkocTs noraowends dactdy 0,01 —0,005 uu-
YTOXHA B HE HMEET NMPAKTHYECKOro 3HAaYeHHA.

Ha ocHOBaHHM BCEr0 BHILUEHINOKEHHOr) BHTEKaeT, 4To HaHboaee
NpaBuAbHHM GYLeT K FIHHHCTHM YaCTHUAM OTHOCHTS
vacTtuuu menee 0005 MM, HMEOWHE CKOPOCTL NaACHHA
B Boae Ha 1 cM Goaee 36 MHH.

Ilas Toro 4tofb YCTAHOBHTH, KAKHE HACTHUL CYMTATh MLENEBATHMH,
IPYHTH W3 OTAe bHEX dpakuufi u3yvaiuch B OTHOIWEHWH BOJO-
NPOHHUAEMOCTH, KANUIIADHQLO JIOAHATHA H CnOcOGHOCTH mepexo-
IMTL B NJBBYHHOE COCTOf-
upe. CnocoGHOCTh MNDEpexo-
IHTE B NJHBYHNOE COCTOA-
HHE Onpefensaach TEM HaH-
MEHBIUHM KOJAHYECTBOM BOIH,
NPOXOAALIAM Yepe3 rPYHT H3
¢dpakunu, NpH KOT0)O0M NO-
cAeaHHA  HAYHHAL YBEJHYH-
BaTh CEOH cObeM H NEPEXOMHI
B XHIKYI0 KOHCHCTeHUHI. Ko-
JAHYECTBO BOAB B STHX ONH-
T4X OTHECEHO HA MJCWLAJL B
6 cm® npu croafe TPyHTa B
10 cu. Boja B rpyHT npony-
cKanace CHH3y. PesyabTath
ONBLITOB NpUBENEHH B Ta0anle
3-# W Ba auarpamme (puc. 3).

Kak BugHO H3 noayuel-
HHX Pe3ynLTaTOB, YaCTHUH B h, "'.r’ 258
0,25 M .1 MeHbuiHe OTIHuA-

I0TCA OT 0OJee KPYDNHHX 3a- [ |
METHHM KAnHANADHEM 0OA- B i 21 95 TB0E B TR W5 H
HATHEM, Majoil BOAONPOHH- ANGUETD WACTIY
LAEMOCTEID H CMOCOGHOCTHIO '

TErKO NepexoiuTh B.MJALIBYH- 3. BoponpoHauaeMocTs, KATHIAAPHOS NMoANS-
HOEe CPETU‘HHH@, ﬂquEM QCco- THE H YECIHYEHHE obnema MpPH NoAToKe BOJAE

CHH3Y B FPYHTAX M2 OTA2AbHBIX (panuuf,
GeHHO PEe3KO0 YBeAHYEHHE STHX | Tl 0y EAMHAASPHOrO NOIHATHA B M,
CBOHCTB TNPOABAAETCH B Ya- 2. Ypesuuenne ofbeMa NDH NOATOKE BOAL CHHSY.

criuax 0,2 —5‘}1 mu, Yro ua- 3. Bogonpommuzemocts.
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Bﬂﬂ;‘ﬂ"?‘m““&f“ﬂ”ﬁ' B Koawgecteo BoIn B
¢ cv? Ha maowank B | Bucota kanua-
Ouamerp dpak- | °y (o g et oM, mpoxoasuice B
rpyuta B 30 cw B 1 MHH., MPH KOT, TRYHT
unf = M MHMEYTY NpH Banope | HATHA B MM B e e
BOAL 1,0 CM. yeea, obzem na 0,3 cu
& —dq 15,78 &
4 =2 10,57 a
2 =l 7,23 23
1 =05 2,35 30 427
0.5 —0,25 0,927 41 182
0,25—0,10 0,0838 330 2,15
0,10—0,05 0,0239 689 0713
0,05—0,01 1978 0,206

crunu 0,25—0,05 MM 062372107 CHABHO BHIPAMEHHEIMH MAHBYHHHIMH
CBOHCTBAMH—INOATBEPAMAOCEL H HAGAOAGHHAMHE 332 NOBEIEHHEM TPYVHTOR
B apapoge. [lpw HccAegOBAHHH CPYHTOB, CAVEKHBIIHX OCHOBAHUEM
OAHOrO M3 3naHWit B JleHHArpaje M ABJARBIIHXCA THOHUHHIMH [ALIBY-
HaMH, OKA3a/10Ch, 4TO OHH HMEKT I'paHyJoMeTpH4YEeCKHH COCTas, COrMacHo
rabaune 4.

4 ‘\\ Huam. wmacTuu 3 =
' B MM 3 5 =
) \ 2| 4 g 2118|13] 8
AUMENDRA- - we ez lz=s| <
HEE TpYHTA \ AT .-Ic = == |22 |85 V
Ppyur Me 1, cesam, 7. . . (0,15%| 1,24% | 0,49% 89,77 %] 2,49% | 4,23%( 1,53 %
Fpynr Ne 2, cxpam. 6. . .}233%) 6,13% 10,64% | 85,49%] 0,34% ] 4,69%] 0.69%

AHAMH3E NMOKA3HEBAIOT, YTO FPYHTH MOUYTH HA-UEA0 COCTOAT H3 1a-
CTHI, OTHOcAmMXcA K opakuns 0,25—0,05 mm, H, crenoBaTe bHO,
MAHBYHHEIE HX CBOficTBAa 00ycAOBACHHE 3THMH YacTHLAMH.

Takxum obGpasomM, Ha OCHOBDAHMUH BOJAONMpOHHILAE-
MOCTH, KANHANAPHOTrO NOAHATHA H CNOCOGHOCTH mne-
PEXONMTL B NJAHBYHHOE COCTOAHHE KTPYynne nuaeBa-
THX YaCTHIL JOAKHH GHTh OTHECEHH YacTHOH oT 0,25 Mu
no 0,005 mm.

'pynna nuAeBaTEX 9acTHI B CBOK OYEpPeAb pacnaLaeTca Ha JABe
HOArpYMnsl, a HMenno—na wactaus 0,25 — 0,01 mm u vactiuw 0,01 —
0,005 mm. Ilocaeanne or Goaee KpYnHHX OTAHYAOTCH CNOCOGHOCTEIO
KOaryJiHpOBaTh B BOAE NPH HAJH4YMM SAEKTDOAHTOR, NMpHUeM HaCTHUH
B 0,01 MM ABAAKOTCH Mpefe]oM KOA4rylfLHH, Kak 5TO BHIHO H3 CKO-
poctd magenus -vactay 0,06— 0,01 u 0,01 — 0,005 MM B BOae HeCTHA-
AHPOBaHHOW H B BOJE, COJAEpHKAmEH 3JEKTPOAHTH (COAAHAH KHCAOTa)
{TaGauua 5).

[NpupeneHHye ONHTH ACHO NOKAIWBAWNT, 470 CKOPOCTh MANCHHSA
wacTul 0,05—0,01 My OaMHAKOBA Kak B ASCTHANHDPOBAHHOH BOXE, TaK



Conepiaxiue 4YACTHI B NPONEHTAX OT BYHTON UIBeCKd na raybmue 10 oM.

Yepes 45 cex. nocne B3SaATHEAHKA
gactin 0,05—0,01 MM

Hepea wac rnocte pabaITWHBAHHA
gaernn 0,01 —0,005 mm

B AZCTHANHPpOGaNH-

HoH BEOALE COAAHY K BHCAOTY

B BONE, conepwau | B

AECTHAINPOEAH-
HOl BOAS

B EOIE, CONE{VEILIL
ECIHHII}"H} HHI:JID'lj"

1,2% 1,16% 19,25% O,08 %

H B BOJE, CONEPKAICH CONAHYI0 KHCAOTY; yacTHUM xe 0,01—0,005 mum
B NPHCYTCTBHH CONAHOH KHCAOTH NafaldT GeicTpee. 3TO HECOMHEHHO
NPOHCXOAHT OT TOTD, 4TO OUH MOJ BAHAHUEM 3JEKTPOIHTA cOGHpAIOTCS
B XJ0Mb, KOTOPHE, KK G0J€e KPYNHEE, NaAaI0T CKOPEe, YeM OTASAbHHE
yactunul, Yactuue 0,01—0,005 mum, Gyayun ciocobHE KOaryJiHpoBaTh,
B NPUPOAHHX FPYHTAX, NPH HAJHYHM COOTBETCTBYIOUIMX KOHUENTpaLHH
3MeKTPOAHTOB, MOTYT BJAHATB HA CTPYKTYpY. CTpykTtypa e cyue-
CTBEHHO CKa3HBAeTCHd HA (PH3HYECKHX CBOHCTBAX TPYHTOB, a NMOTOMY
TPYHTEL, COCTOROIME B IAaBHOH Macce M3 4acTHl kpynsee 0,01 MM #
meapue 0,01 MM, MOTYT CHJALHO Pa%IHYaTBCA NO cBOACTEAM. B BHAY
storo uactuuu 0,01—0,005 MM ponmuu 6HITe BHABNEHH OT JAPYIHX
NHAEBATHX HACTHIL B CCOJYI0 MOATPYNNY ¢ OCOGHM HAaIBaHHEM, Hanp.,
LAADBATHIX® YACTHIL HAH ,JECCORHAHEIN", MOCKOABKY NPHPOAHEE JECCH
COABPMWAT 3THX uaciMl OOMbIIHE KOIHYECTBA.

ecyaHbHe YACTHUH OTANYAlOTCA OT NHJEBATHX TEM, 9TO TPYHTH,
COCTOAIHE H3 HHX, JerKo npomnyckaior tepes cebs soay, o0.aanamT
MAALM KANHANAPHEIM MOAHATHEM H TOABKO P 60/LWIOM HANOPE BOALI
NepEXOANT B MAnBYHHOE cocTosmue. Ot Gosee KDYOHHX rpaBHiiHmuX
YACTHIL OHH OTAHYAIOTCA TEM, 4TO BCE He 00JaJaT KANHIAAPHEM MOI-
HATHEM, TOrJA KAK N0 MOPaM CPaBHANKX YaCTHI BOAA HE NOJAHHMAETCH.
Kak suamo w3 tadauusl 3-H, rpyntel #3 dactHn 4—2 mm eme obaa-
JAAIT HEKOTODHIM KAMHAIAPHMM [OJHATHEM, B HHX BOJA MOJAHHMAETCH
Ha 8—9 MM, T. e, Ha ABa AuaMeTpa HauboJee KpPYNHLIX 3epeH, TOrgs
KaKk B yacTHuax 8 —4 MM OHA TOABKO CMAYHBAGT TE YACTHIK, HHUMKHAR
YaCTh KOTOPHX HaZXOMMTCA HA YPOBHE BOAW WIu HuMe. Ho yixke H BO
bpakuun 4—2 MM KaUHANADHOE NOAHATHE HACTOABKO Majo, uTO He
HMEET HHKAKOIO NMPaKTHYECKOrO 3HAYEHHA, B CBA3H C YeM -YacTHIH B
2 MM MOMKHO CUHTATL BEpX-

Pasvepu wa- HAM NpelesoM Necyansx ua-
6 Ha.H.HE"“ﬂEa“HE JACTHIL ET'H-“I; e ETHH,‘ pKaH Lo g HPHHHME-
r J0Ch, IMOYTH BCEeMH HCOCAaeI0-

TPABHBHLIE « + « « « v s « +» o> 2 MM BATEAAMH A0 HACTORLIETO BpE-
EOVTINEIC o » & & = 2—1 MEHH.

BecTaHue {“P“f”’t IR u%"g’g& Ha ocHoBammm paccumo-
MEARNE . e oo o f BOTOEY rpennmx CBOHCTB Kazccu(m-
MECUano-flaliusai Ne 0, 5—0,1 KaIl110 9ACTHL TPYHTOB C NOJA-

RS I R T S T u?:ll‘;!__{hu::?]ﬁ pasjencHHEM Ha OCHOBHHE

HADBGTHE + = o o o o « « o o] 0,01—0005 TPynnel K (QPAKIHH MOMHO

A NpefcTABHTL B TAKOM BHAE

TARCLYE {:E::E: y rE ﬁ“ﬂﬂﬁm (cF;.:. ra6auuy 6).



(P13UHECHHME U MEXAHWUYECHHME CBOWCTBA
CMECEW

[Tockonwky ¢du3zuxo-mexaHwyeckHe CBOACTBA TIPYHTOB M3 OTAEAL-
#uX dpakuHi CYWeCTBEHHO pAMTHYHL, OUYEBMANO, M cpoHcTeBa npH-
POAHHX  FPYHTOB, COACPHAUIMX UaCcTHUL pasHod KPYyNHOCTH, OyIyT
CHALHO OTAHUATBLCA B 3ABMCHMOCTH OT TOFO, KAKHE YacTillkl B HUX
upeob.1a1aloT.

Jaf BRIACHEHHA BAHAHKS Pa3sHHEX KOJTHYECTE OCHOBHHIX TFPYNN YacTHU
H2 CBOMACTBA TPYHTOB HCCASAOBRANHCE CMECH Pa3HOrO COCTaBa, MpPHYEM
OJQHHAKOBE'® 110 BEJHYHHE YaCTHUHW 6panuck B GOABUWHHCTEE CAyYaem
H3 ofHoro M Toro e rpyura. Ilpu mccaenoBawnu Gpananch CMeCcH, aHe
OpPHPOAHBIE TPYHTEL C Pa3ubiM COLEPHAHHEM H3YUAEMbIX YACTHI NOTOMY,
4TO HEBO3MOMKHO noAofpaTh TPYHTH Tak, YTOOH H3yuaeMmEle B HHX
yacTHibl OBIAH MIAEHTHYHLH KaK NO KPYNHOCTH, TAK M N0 netporpadwu-
YecKOMY COCTaBY.

Kposme Toro, B NpHPOAHEX IPYHTAX C PA3HHIM CONEPMAHHEM H3Yyae-
MLIX YACTHL, APYrHe YacTHUHE HAXNONATCH MEMIY codol ue B TOmAe-
CTBEHHBIX OTHOIWIEHHAX, UTO HE AaeT BO3MOHHOCTH BLIIBHTH H3yuaeMn#
tdakTop B YHCTOM PMae,

Quenk Goablioe BAHAHHE Ha (U2HYECKME W MEXAHHYSCKHe CROMCTERA
TPYHTOB OKa3bBAWT IJHHHCTLIE YACTHUL, & MOTOMY OTAE]bHEE CBOH-
CT84 IPYHTOB OLLIH H3YUeHH B 3aBHCHMOCTH OT KOJHTECTBEHHOTO CO-
JEDMAHHA B HHX IAMHHCTHIX YACTHI, a TaKMe BHACHANOCE 3HAYEHHE
# netporpaduueckoro cocTaBa STHX WacTHLU,.

[Mpescuumu paGoramu rpyatoeo# aaGopatopru LUIHATa swmasaeno,
950 (PH3IHYECKHE M MEeXaHHYecKHe CBOACTBa TPYHTOB, MPH OJHOM H TOM
HE COACPHAHHH B HHX FJIHHHCTHX YACTHIL, Pa3IHYHE B 3ABHCHMOCTH OT
CONEPHAHHA B HHX NBJERATEIX H NeCyaHelX 4acTHI, NO3ITOMY B CMECHX
OTAeAbHEE CBOACTBA H3YYaJAHCh TAKME B 3ABHCHMOCTH OT COLEpMKAHHA
B HHX KK NecyaHuX H NHJASBATHX Y4CTHLU, T4K H PasaH4HuXx KombH-
HAUMA Tex M Apyrux.

Hayuenne kacadoclk CheLy IomHK cooficTe: [TpHAHTIAHKS, [LIACTHYHO-
CTH, CMAYMBAHHA, DASMOKAHHA, DA3MBIBAHHA B TEKyue€H BOJE, YCAIKH,
BPEMEHHOTO CONPOTHBAEHHH CHATHIO, CONPOTHEAEHHA BAABIHMBAHHIO,
KaNKWAAPHOTO NOAHATHA H BOAONPOHHUAEMOCTH.

s [Troh. I A, 3essreencend.—K ponpocy o dusmgu-uexanHyecknx cpofcTeax
rpyuror. Chopunx LLYMTa 13,

B. B. Oxotsn.~ConportHracane rpyHIos BEABTHEIHKIO B S3BHCHMOCTH OT MEX3HW-
Tecuoro cocTaba, Coopuuk LLYMTa 14,



“PH.TIH MMAHHE

Cﬂﬂﬁf_‘ (il llpHﬂHHEHHH l‘p}fHTDB B ,I[DpDH[HOM aene HTFHET ﬁﬂ.ﬂbm}'lﬂ
PDJ[h rp}’HTH ,ILDPD}I-LHDFD I'I!OJIGT!JE’I JdHINEKHE l!pH’ H3IBECTHRIX B.JadHHO-
CTAX, BO BpeMA pecenHefl u ocenHed pacnyTHUEL, 4 TAKKE JETOM nocae
J],D}{-:,u,l:f»i, B NpoaoamKeHne 6008 HIH MEHEE 3HAYHTEALHOIO NPOMEXYTKA
BpeMeHH HAAHNAIT Ha koaeca. Beaegcrewe sToro mpoezs no aopore
CHABHO 3aTPYAHASTCH H HA HEKOTOREIX TPYHTAX CTAHOBHTCA NOYTH HERODA-
MOMHRIM. HEPE.‘IHF‘I CJ’[}I“-I?JH, Kormna Cupblﬂ‘ FAHHHCTHIE I'p-}'lint HAAHNAKT
Ha KOJEca TaK CHJABHO, YTO NPH NPOe3se no HUM BpeMsa OT BpPCMEeHH
NPHXOAHTCH OCTAHABAHBATLCA H OYHULATE KoAeca OT NPHJIHNLWER rPAsM.
E3la no WMM B 5TO BpemMa HACTOALKO TAJKENd, 4TO napa Jolwaied
C TPYROM TAHET NYCTYID MOBO3KY. BCaeACTBHe e NPHAHNAKHA CHALHO
fedopMHpPYETCA H MONOTHO LOPOrH: OT NEHJAHODAHHA KYCKOB TpYHTa
K KoaecaMm Ha nogotHe o0pasyotcd yrayoacuda, AA0UHe Hayano yxa-
Gam, a oTCTalowHe OT KOAEC KOMbH YBEAHYHBAIOT STH HEPOBIOCTH,
SlBaenue MPHAMNAHHA HMEET HeMaloe 3HaueHHe H npd oGpaboTKe rpyH-
TOB. [THHKCTHE TPYHTH B CHIPOM COCTOSHHHM Tak CHABNO HaAHNAIOT
Ha MAaWHHL, 4TO 00paboTKa X CTAHOBHTCA HeBosmoxnof. Takum obpa-
30M, CBORCTBO NPHAHNANHA BEChMa BAMXHO ANA XAPAKTEPHCTHKH MPYHTOB
B NOPOMHBIX UEJIAX H A0MMHO ObiTh NPHHATO BO BHHMaHHE NpH KJjac-
CHPHKAUMUH TPYHTOB.

[1pu H3yueHHH NPHAHNAHHA TPYHTOB M3 OTAENbHLX (pakuuii BHACHH-
.J'lCICb, yTo FI[.'.IH.HH]’IEIHHE JOCTHraeT 3IHaYHTEILHOH BeJHUYHHH TOJALKO B
FAHHHCTEIX YacTHuax, [Tostomy npemge gcero OBAM NOCTABAEHK ONBITH
C LEeJbl0 BHACHHTb, KaK H3IMEHAETCA NPHAHMAHHE B TPYHTax, COAep-
WMAUHY PAsHLIE KOAMYSCTBA IAHHHCTHX 4aCTHL, 8 34TeM, KaK pauaer
HA 3TC CEOHCTRO COCTAB CRCOAeTa. [AHHMCTHIE YaCTHLL B ONBTAX GHAH
npeacTaeaess uacTHuaMu < 0,005 MM, BHISAEHHEIMH M3 FAYX0BCKOrO
KaoaHua. Kpowme TOro, AMA BLIACHEHHA BJAMSINA NETLOrpaduueckoro
COCTArA TJHHHCTHX YacTHL HA CBOMCTEA NMPHAHNAHHA OpajiHCh HACTHLE
< 0,L00 H3 kemGpHACKON ,CHHEl" rAHHBL

Caecu uz wacmuy 2—1 sn it 24y xosckozo kaoaana (< 0,005 wa). [ep-
BEHH pAl ONHTOR ORJ NOCTARJEH CO CMECAMH H3 qacTHU 2—I1 Mum u
FI]},?]{DBEHDI'U KdaoJHHa, CMEEH cocTae-
JAJHCE TEH, qTO B HHYX KOJHYeCTBOQ
Ka0AHHA NOCAENOBATENbHO YBEAH4YM-
panock Ha 10%, a wactny 2—1 mm
YMEHBbUIAJOCh HA TAKYIO JKe BE THYHHY.
YTo0u NONYYHTE PARHOMEDHYIO CMECE,
MECHAHLIE HaCTHOH TUWATEABHO Nepe-
MEUHBAAHCE € MEJKO PACTEDTHIM KAO-
JAHHOM B CVYXOM COCTOSIHMH, 34TeM
K CMeCH NpHGapAfaOCk TAKOE KOMH-
UeCTBEO BOJAH, UTO ﬂﬂa‘I}"-lﬂ.flﬂth BAIKO-
WMMAKAA Macca, KOTOpad CHOBA Toa-
TeAbHO NMepeMelmupatacs, [locae sto-
ro CMechb BHICYILHBAJaCh Ha BOAAHOMK
faHe NPH YacTOM MOMEWHBAHHH H

DEMHYHHA MPUAHNAHUA ONPEALASNACh 4, MpuSop OXoTHHA ANS onpefene-
npH pPasHeY, NOCTENEHHO YBEAHYH- uuf OpHaunauud.




£ FAIOMHXCH, HOAH4YE-
e L TBax BojbL. Beeonpe-
ABICHHA TPOHIBOAN-
THCE Ha nprbope Oxo-
1uHa (puc. 4).
Peayabtare onw-
TOR NPHBEAeHL! B TA6-
anue 7 M B BHAE
KPHERX HA QHATPAM-
Mme (puc. 5)
INpouerts BCIL 1
JdAHHBIY CMECHX, NpH
KOTOPRIX CACTaHL
ONpeleNeRns NDHAH-
LALHA, KAK H B IPYTHX
CMECHY © KadaHHOM,

8
M

-

A
i

)

qe § 5 ond Towf
=

e
¥4y
ey

N
|
’a

I

i
|

y

100 JJI' ¥ BECYITIHN 0T Reedl
Y 'w;\\ {{BECKH, 4 HE OT CY-

ﬂr | XOr0 BEUIFCTBA CMECH.

,@H ! ~— Kak suauo u3 ta6-

] 10 ] & 4 A B0 AU 7, BeauyYHHa

% % 8oapi B CuecH NPHIHMAHHA CHJABHO

HAMCHIACTCHA B 33BHCH-
MOCTH OT COJICPHAHUHA
B CMECH BoALL B Boa
BRYUIHO-CYXOM COCTOSHHN CMCCH HEJdHNKH, ¢ HeKOTOPOIO npenena npH-
JAUMAHHE MNpPOABJAAETCA, O4YCHB OHCTPO YBEAHUHBAETCH M JIOCTIHrAeT
MAKCHMANBLHOH BeAHuYHHBL. [lpH JaapHefiueMm yBeAHWYEHHH COJEpHAHHA
BEOAR OHO BHAUAAE NHamgaeT pe3xo, a 3atedm HoJee MCAICHHO H NpH
G0ALIIOM COLEDHKAHHK " BOAK HMeeT HeDOoAbIUYID BenilHHY.

Baa#HOCTH, HauHHad o KOTOpBIX CMeCH CTaHOBATCH JHNKHMH, 3a-
BHCAT OT COOEDMAHHA TAHHACTHX YaCTHIL Uem OGoabile TIHHACTHEX
YACTHIL B CMECH, TeM npH Ooapwefl BAAXKHOCTH HAUHHAETCA NpPHIH-
HAHHE M, KAK BHAHO HA AHArpamMe (pHc. 5), KpUBLIE JHIKOCTEH CMecei
CMEMAnT A BIpaBo.

BeauyHiLl MOKCHMOJBHHX NPHAHNAHKE cMecell (Mod MakKCHMaaAbHBIM
BPHAHNAHHOM DasyMEeeTCd Takoe COCTONHHE TpYHTA, HOrda oH  Jder
HaHGO,iLIIEE TIPHAHMAHHE K METAl1y) VBEeAHHMBAIOTCA ¢ YBeaHUCHHEM
COAepHAHHA B HHX IAHNHCTHX YACTHIL, HO 3TO YBeAHUEHHE HAET TOABKD
A0 HABECTHOTO npeneda, 8 HMEeHHO—ID TEX n0p, N0oKa COIep HANMHE TJIH-
HHCTHIX 4acTHU BoapacraeT go G0%; maabueflmee yBeaHYeHHE COjaep-
HAHHA DMAHHHCTHX 9YaCcTHIL HA BeAHYHHY MARCHMAALHAOTD NOHAHMAHUR
BAHAHNA HE OKA3WBaeT, H cMecH, codepxamue ot 60 go 100% raunn-
CThIX YACTHLU MPAKTHYECKH HMCIOT DIHY H TY HE BeaduuHy MakCHMAAb-
[oro npHaHnanEA—oxoao 530 r wa 1 o,

Uro0M CYAHTh, HACKOTBKO T WM APYrie BeNHYHHB NPHIHNAHHR
PACCMATPHBACMBIX cMeced H BOHKNX APYrux rpyETCE HMEIOT 3HavenHe
B Aopore, OulIM MaydeHbl B OTHOIICHHH NPHALNZHHA I PYHTH C 5TAJ0H-
uex yuactkos LIHQ, obcaenoeaninx mouroeregom B. C. 3uMrHLNHM.
[Mpuanunauue GuWLI0 ONPEAENECHO 148 TPYHTOB € TPeX Y4YacTKOB, H3 KO-
TOPHX JABA € TpaxktToB y Aep. [liswaopke n Prbioe ne o0mIpyMR-
-

5, Mpusunanke cMecel HI 4aCTHI Pl MM H riyxoe-
croro KaonsHa (ppaxora <7 0,005 M),
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BAaIH HAMHDAHHA HA KOJAECA B CHIPYIO MOTOLY, TPETHRA e, ¢ TpakTa y Zep.
Penbeskn, X017 M B cialoH CTENeHH, HO BCE JHE NMPH HEKOTOTHX BAAK-
HOCTAX HA KOJECA HAaAHNaJg.

Beanuunu NPHAMNAHHA 3THX TPYHTOE NPHBEIEHH Ha rTaGauue 8 m
ua Anarpamme (pue. 6).

8 Fpywr ¢ tpakta ¥ mep. | TpyHT € TpawTa ¥ nep. [Cpywr ¢ TpakTa y mcp.
Happiaonyu Puiinog Penkenku
% poakl B |[pudunanke] ®y Boa B | Mpramnannc] oy sogw B | [Mpuannanwe

TpyHTE grualeut rpyuTe 8rHalow® rpyHTE Braalcut
8,22 00 707 4,1 0,43 2.1
o710 19 £45 4.4 11,53 3,2
11,73 18,1 10,07 6,1 1387 60,7
13,11 61,7 11.54 8,1 15,26 90,2
14,48 61,6 13,98 60,0 16,42 G4.8
153,66 60,3 14,97 57,50 18,07 55,9
18,16 65,3 15,02 47 50 3465 224

21,60 46,7 24,58 12,9

0,96 14,8

B rpyntax C STAJOHHHX YYacTKOB (NEPBLE JBa TPaKkTa) BEJHYHHRS
MAKCHMA/ILHOrO NMPHAHNAHHA PaBHAETCS B OJHOM cayuae GO r Ha 1 cm?,
B npyrom 65 r. B rpynTe € TpeThero yyacTka, KOTOpHA Haaunad Ha
KOJIeCa, BeHYKHA MakcuManbioro npuaunasus 90 r ka 1 cM® Ha ocnosa-
HMH 3TOro, ¢ HEKOTODLIM MPHOAMMKEHHEM, MOXHO IDHHATH, UTO rPYHTL,
Aawmne wa npubope npuaunanue Gonee 80 r ma 1 cm* ma popore,
GYyAYT NPH HEKOTOPHX BJAAKNOCTAX HANMNATH HA Koaeca.

B paccmaTpuBaeMLX CMECAX M3 KDYnMHOTO necka 2—1 mwm wu ray-
XOBCKOrQg KaoadHa BeJHYHHH DOPHJHIOAHHA OPH BCEX BADHNOCTAX
meHbme 80 r ma 1 cm® Toanko B oAMOR cMecH, comepsamed 90,
uacTHil 2—1 MM ® 10% rayxoBCKOr0o KaoAHHA, ADYIHE 3Ke CMEecH,
¢ GOALIIHM COMAEpPXKAHHEM IJIHHHCTHIX YacTHL, OOHADYMMBAIOT NPH He-
KOTOPHX BAAMHOCTAX NPHAHNAHWE 3HAYMTENBHO Ooaswe, uem 80 r
Ha 1 cm® Tlpu sTOM HHTEpBal BAAMHOCTEH, B KOTOPOM NpHJHNAHHE
dosee 80 r ua 1 cm®, yBeAMYHBAaE€TCH C YBEAHUEHHEM COAEpKAHHA
B CMECH FAHHHCTHMY 4YacTHi, KAK 8TQ BHAHO H3 Tabauuw 9-f w jgua-

2 rpammur (puc. 7, kpusas 1).
= 1o ; u|
] L A Bl comepwadHa B cuecH | Hatepmaa moasHgs
= G ! 9 (cocToRWL. M3 HACTHU | ered B %, B HOTOpOM
: ”l"l e N | 2—1 mM # FEYEGR. Kao- | nprannasne Goabie
- 40 ﬂ;_ = AHKE) TAHHACTHX YACTRL BO r ma 1 cm®
] i

-'.'E M' 3 b H‘HT"“-
MEEankENE 2 ;
= L .
= 0 10 20 30 <0 30 27,5
= /5 BOAN B IpYHTEX Eg 200
6. [lpuIKNanKe rPYHTOB © AOPOMHBIX &0 E’ﬂ
Y4aCTHOB, ; |
‘12: Ipyur ¢ TpakTa ¥y M P.g.agun:mm. T Eig

L) L ] L BIOHOE,
3. : +* » » = Pensesxa.
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7. HaTepgan speakmi BALMHOCTER
B CYEIAX.
I. Cuecn w3 sactun 2—1 mM ® rayzos-
croro gaoauna (bp < 0,005 uM).
Cwecn na sactay 0,256—0,1 mu u ray-
XOBCKOr0 Kaoamna (fp. < 0,005 um).
3. Cmecn na =actny 0,00— 0,005 mwm 1 ray-
XOBCKNTD KaoanHa (Hp. < 0,005 mm).
4. CuecH ©3  wacTHU
(65% dp. 2—1 Mu

2,

')

Kak Buano wus taGauum Ne §
H auarpammsl (puc. 7), wuTepeana
BAamHuocTell, B KOTOPOM NpHJIHNa-
HHe Goapiwe 80 r wa 1 cM®, pacTet
OuEHb PE3KO MPH YBEAHUYEHHH CO-
JepHMaHHa TAHHHCTEHX MacTHll B
cuecd ot 10 no 30%. Ilpu naas-
Hefimux gobaBkaX TJAHHHCTHX ua-
CTHI, OH YBEJIWYHBAETCA paBHO-
MepHOo H HECPABHEHHO MELJEHHEE,

C atecu uz vacmay 0,.25—0,1 wxn

U 2AYX08CKOZ0 Kaoauwa (gpax-
yus < 0,005 ms). Cmecu w3 nec-
ganoft nwan 0,25—0,1 mm 1 ray-
XOBCKOr0 KA0JAHHA COCTABAANHCH
B TAKHX e OTHPIIEHWAX, KAK M
CMECH KPYMHOrO Necka C KaoJau-
HOM—B HUX KOJHYECTBO KaOQnHHA
pasuaaoce 10, 20, 30% u T a1,
T. €. B KaMJ0H NOCeLYIOULeH CMeCcH
KONHYeCTBO KAOJAHHA YBEJHYHBA-
aock Ha 10%.

Beauuunkl DPHARTAHEA  STHX
cmecelt npupefeHs B TabGaune 10

= 35% ¢p. 0,25=0,1

MM) M FAYXOECKOD

¥aoauHa  {dpasuHT
<7 0LULS mm).

506

5. CuMecM M3 YacTHOD

0,25—0,1 MM 1 weM-
GpuicKo TAHHE

(fp. =< 0,005 mu).

E

{
VAl
0 Hﬁ\
H WA

s P RS

8

M B BHIE KPHBBIX Ha

HHTR{A

Anarpamme (puc.8).

i

JBenHuHHE MpH-

)|

AUNAHKMA CMecel 13
fecyaHod neAH H

Wit T

Ka0JHHE, B 38BHCH-
MOCTH OT cComep-

Musharse & rHalov?
8

i
S )
[ A % ,:ﬁx'x
Hll st
¥

™

MAHHA B HHX TAH- |I —_—

m L1
HUCTHIX YACTHIL, H3- r R NN
MEHAKOTCH TaK e, 100 f\ X ‘\.___ ~ N
o B cuecrx s i I AN NS N
KEPYMHOrO necka C o y Ay ] ,__":--::_-2 oy
KADAHHOM. A HMeH- 0 “—M/i‘ﬂ — —

0 0 2 a0 40° 5 &0

HO, MAKCHMATbHLIE o % I8 e
NpHAMNAHHA  YBe- /0 /0 B0 B Ge
AHYHRAKTCA CYBe- g, Mpuannanne cuecefi na sactm 0,25 - 0,1 MM # rIyxop-
AHueHHEM COAEP- cxoro kaoanua ((Ppaxunss < 0,005 MM



[lpuannaare cueced Ha gactm 0,25—0,1 MM H CAYXOCTOr0 FAOAL L
{thp. <7 005 pam

o0 %
HACTHIL
n,?s—':'.]

My
+10%

KaonT.ra

FO%
BACrHng
0,25—0,1

+20%

KAOMNHHA

T0%,

qACTHL

0,%5—0,1
MM

-+ 30%

Ra0r11.HA

60 %
QACTHIT
f,25—0,1
MM
“F Al
KaOAHED

S0%
QACTHI
0,25—10,1

M
+50%

KIOQaHHA

40%
YACTHIL
0,25-0,1

W
+60%

Ed0nHHa

30%
HACTH,
0,25-0,1
MM
T0%

HAMTHH §

o DOTW B
%a BOOMW B

CuicCH

‘s BOAW B

CMECH
Myrsup. 81

Ha 1¢.2

%0 EOAW B

CMBCH
Ha 1 cm?

Ha ! cml
Mpuann.sr
Ha 1 cmi
IMpsann. s r
wa 1 cu?

B
Tonann. wr
Ha 1 cw3
[Mpuaun. Br
s BOLW B
CMECH
[lpaun. g r
Ha 1 cw

Mpuasnn.sr

12,84 11,48

(
128 varliasa
14,31} 106,1] 14,83
15.21) 2:.2.9] 165"
16,14] 271,£] 18,3¢
17,08 17,77
5| 17,4¢ 18,07
23,85 21,11
2" ,04 25,48
26,51 28,84
4223 31,2
42,55 38,47
53,61 43,5
548,60 £ 4921
50,31
65,45

a8
B7.4
1€4 5
368,1
407,
400.4
b1
23:.8
132,7
1204
BRF
75,7
70,4
449,F
I
16,5

o
17,99
174¢
1841
1544
10,

271
}F GE
3118
3F.84
11’51
53,07
60,31

16,21
1769 13,3
119,37] 41,6

20,36 68,1
| 1,37] 260;2021,13] 1240
[ 19.42] 455.412219]1€0.3
720,32 £43,322 7€ |297,3
[
7
7

16,401 4
16,03
17,84

1550 27
0.1
[

7l21,72] 494,7(23,23(532,3
2468 28715490
7,97 57:]119,8
37,72 31,62|215.7
45,88] 102, |43,21}176.5
| 19,57 52.21]144.7
Fl 58,33 L6036
64,50] 29.(37,91| 26,6

AHAHLA TAMHACTHX uacTHll 1o 60%. Jdasbveedmide nprGaBKH FAHHHCTEX
gacThil—or  60% no 100%.—mHe AT YBeAHUCHEA MAaKCHMAALHOIO
NpEAHNAHASA, UHPPE HX A7 BCEX 3THX CMecell NpPaKkTHUeCKH OJHH
i TE e,

Yro kacaerca abGcoMioTHHX Nudp NPUIMNAHHE, TO OHH B JAHHLIX
CMECRX NPH MaToM COO2HAHHH TAHHHCTBIY 92CTHL 3HAYWHTEIbHO HHIKE,
seM B CMSCAX KA0AHHA © KPynHeM neckoM. C ysedHyeHHeM COAepxa-
HHA MAHHHCTEX YACTHI B CMECHX PasHHUA B NPUAHNAHHH VM2HBIIACTCH
M B CMecfiX, COJepmauuy rAMHHCTHX uactiw 50% u Goaee, mpulna-
HHE OJMHAKOBO, KaK 3TO BHAHO M3 KpuBmX 1-# W 2-i Ha Auarpamume
{puc. 9).

Ha stoft auarpamme kpusas l-1 naeT H3MeHeHHe MaKCHMaJIbHBIX
NPHAHNZHUA B 33BHCHMOCTH OT COJEDHKAHHS TAHHHCTHX YacTHIL B CMe-
CAX KPYNHOro MEecKa ¢ KAOAHHOM, a4 KpHBasd 2-1 Te e BeMUUHHH Ay
cMeceld 3 necuaHol NbIH ¢ KaONHHOM.

HuTtepsan BnamuocTefi, B KOTOpOM npuaunanwe Goasine 80 r
Hi 1 cM% B CMecAX mecuaHod NEJIH C KOAJHHOM H3MEHAETCs Tak Ke,
Kak H B npefuiaymux. [lpd cojepKanHMM rAHHHCTHX yacTHH A0 10%
OH paped HYJ10, [OPH YHESIHYEHHH COJEepKAHHA TJAHHHCTHIX HaCTHI
or 10 go 3U% ou BospacTaet 6LICTPO, a NP RAAbLHERAIHX MoGavKax
BOZPACTAHKE ero HIET MeLIlcHHOPR, Ka¥ 9TO BHIAHO M3 Tadanusl 11 4 Ha
muarpavme (puc. 7, xpupaa 2),
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Logepuianne Hutepaas
' ' FAMHECTIY BAS®IOCTEA
qac;:uq:ct::f:ﬂi B % B HOTOpPLM
" 02501 uray. |  Ghaeme t0r
XGBCRATD nHa 1 cw?
KAOAHRS
i 10% 0
: 0, 11
30, 27
40 , 4
ol , a3
L] 60 . a3
70, a6
160, 42
2000
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Yoo (RAHMCTOK GBCTHLL 8 GMECAX

9. MakcHMatbLHBIE NPHAATANEA cMeocH.

1.
2.

3.

JHIAHHA 3THX CMecei
B SABHCHMOCTH OT CO-
NEpXKAHAA B HHX TJH-

. Cumecy wa gact 0,25—

CaeEcH Ha uacTHil 2— 1 My o FAVXORCKOrO

kaoauna (gp. < 0,005 mu).

Cmecn u3 gacril 25—
0,1 MM B rayxXoBCHOTO

waoouea  (pp. <0005
MM).

Cumecn W3 gacThi (b0 —
0,005 MM B rayxOBCKOTO
kaoanma  (fp. < 0,005

Mm),

. Cwecu n3 gactrn (60%

d’-g_ D1 M 4 5%
0,25—0,1 MM) H FAYR0B-
CLOrG KaomuHa (dpak,
< 0,005 mwm).

0,1 mu 1 wemGpuuckof
radin (dp.. <7 0,003 su).

ar

HamenenHe npu-

Dy

HHCTRIX YACTHLL BHAHO
uz tabaHne 12-4 1 ua
nuarpamue (pHc. 10).

gHH
JAHHEIX CMerax B 00-
[[eM APOUCXOJHT TaK

Hamenenue sens-
NpUJAHNAHHA B

21486
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e feut 5
g = g

8

CKOrD KA0NHHA.
dpaxuuy,

C.u.efu uy wacmpy 001 —
G005 mm 1 2ayX080K020 KoO-
- e, TpeTnit pag cMeced Guin
COCTABAEH K3 HAOBATON (rpax-
uun (L,01—0,005 MM  rayxos-

BXOAAIHE @©

CMeCh, OpajHuCh B TeX e Co-

AYLIHX CMECsx.

OTHOIIENHAX, KAK H B NPCOR-
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%/, BOAN B CMECSX
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i0. Tipuaunanuc cmeceli w2 wactan  0,01—0,005 wwm
H LIy XoBckors Haordua (dpakoda <7 0,005 um,.

i7



lkpnannaune cyeced uz wactnn 0,01-—-0,093 rayxosceoro HaodgHua

B % E

EU%%
gaeTHIL
tol—

0,005 sawm

?U e
HACTH I
001 —

0005 iy
-+ 30%

LER U L

- G.4"%
YacTHN
4,011 —

0,005 siu
- didey,

K0 1A

S0
q3cTH
0ninl=
0005 wu
- E0%
CEds Y BIE

o A%
wacTiii
0,0 e

0,005 v
- T0%
KIOTHNA
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001+
Q108 wu
- B0%
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HAC T
0,01 .=
0005 um
-} 20%

K3 HA

i
i
[
i

ur

ro—

1 cu
% BDUM B
" mOILl B
CMECH

L
CMECH

Bl
[ lfpaiaimm. g 1

Mo kin BT
na 1 cm?
Liprann. e r
Ha 1 ome
MECH

e BOLEL B
[ et
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na 1 emd
" BoaW B
caecH
[pnaml.

na 1 om’
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CMECH
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e
=

S

Tl Bl

16,01
18,24
15,30
ol 21,31
3“.‘“-
37.59
45,08
¥2.8
8,14

13,4

a1

16,~2
182
18,27

10, -'l::'-
20,68
24,72
47,01
G35
SOFE

74,84

3501
87,

IR
153 .“‘
'ﬁG.l
1284
85,7

18,1

177442

25| 5

15,74
1018
4| 20 5
R
2308
AR5
at,38
AR E
47,7

+ i Ea
w6l
68,2
12,75

kA
46,4
4702
459,16
43,3
TG G
2178
175,1
a9 6
FRU
577
29,0
14,1

12 93
17,18
18,491

19,74
2117

2233
2258
PENE]
25,05
32,46
43,50
03,20

seral
2,1 106

737 18,3

1870 109

101,2 27,76
491,7 24 4,2
5500 25,17
417,1 26,0°
162,3 26,41
1327,
70,5

6,62
TLED

29'2
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2R3 91,42

B i T
T inm D

iﬁéwm
Er=ed-

n +
L
=

el N B

370,

BC-

AHUHBAETCN C YBEAHUYEHHEM COAenmaHHs TIHHUCTHIX YacTur ao 60%
H B LAMLHedleM OCTaeTcd NPHMEPHO OAHEM H Tem xe. [IpH Maasix
COACPIAHHAX THHHCTHX YACTHL B 3THX CMECAX OHO €LUE MEHhIIe, YEM
B CMECHAX M2 necuyaHofl OuAM H KaoapHa. C VERJIHYEHHEM HKOAH4YeCTEA
FREHHHCTHX YACcTHW  STA pPAa3HHUA MOCTENS8HHD YMEHLIASTCH M TpPH
50%-M M GoabllieM WX COANCPWAHHH NPUAHNAHMA [LeN3l0TCA OAHHAKO-
BhIMH, KaK 3TO BHAHO HA guarpamme (puc. 9). Taxum oOpazom penHyHHB
an.ﬂHﬂaan, npH CD,ELEPH{EI.HHH B 1"|'J:-,I'HTIE FAHAHCTHIX YWACTHLO MEeHbIIeM
50%, TeMm HWKe, YeM MeNKO3epHHCTee CHeseT.

Hutepran maawuocred, B KoTopoMm npuaunanve Gosbme 80% wua
1 cM® B 3THX CMECAX Pe3K0 YBEAHYHBAETCA C YBEJAHUSHHEM CoXepHa-
HHA CAMHHCTHEX 4acTHi oT 10 ao

ss o, eonepsanig. rakAn- | HiTepean nadumigs Bf_}ﬂn'.:., npH GONLIINY e COAeHA-
CTHE wac 3 CAX
; ol u!.;.n;;a_.;f.ig"uac'ff& “;:;:ﬁ;:f‘;nﬁfm HHREX FIMHRCTHIX HacTHIl yoeauue-
el — |I - 1
sopesoro raimmin T 1 801 s 1 cwr | HHE HOAET 3HAYHTEIBHO MEANEHHER,
Kak 3TO BHAHO u3 Tabauus 13 w
10 0 Ha auarpamme (puc. 7, kpupas 3).
20 & C .
30 2 MECHL L3 MECWaHOl  melan
gg g; 0,25—0," mm u kemGpuilckoi 2auH s
&0 a5 (gip. <0005 M) Uro0 b BLSCHHTS,
70 38 OyayT ad HadaI0aaTHCA TE JHe 3a-
100 42 KOHOMEDHOCTH, KOTOPHIE BHIABH-
! MTUCE B CMECaX ¢ KaoJdHHOM H NpH



BCRWHX IDYTHX ITH- |
HHCTBIX “acTHUAX,
ORJAM HCNBTAHE
CMECH M3 necyanol 3
ot 0.25—0,1 uMm
H IJAHHHCTHX 4a-
CTHI, OTMYYEHHLIX
H3 KEMOpPHHCKOR
#CHHEH® MIHHE, KO-
TOpLIE [0 CBOEMY
neTporpaduiecko-
MY COCTABY CYILE-
CTBEIHO OTAHY410T-
CA OT TAKOBBE TAY-
XOBCHKOIO KAOJHHA
IMocaenuui npea-

3

8
|
i
]
—
=i
'|
w1

Nowwnative 8 1 wa 1omé

cTapgasneT cobol Ka- 100

OAMIHTOBYIO TaAH-

HY,® TOrJL4 Kak ,4ya- e
CTHILE, COCTABAAI- 0 R

IHe CHHIOW TJaH- 7] 10 50 &l
HY, NPHHALICHAT, % % B0An B CMECHX

[I3BHEIM OO0[az0M, .
¢ nonesnM mnaray 18 Mpuaananse cveced w3 wacte 0,01—0,005 MM u xew-

H  XSOPHTONO oG- Gpuiickoil ranast (hpavuma < 0,005 mm).

HEM MHHEpAdAM,
YAC | bI0 — CAIOIE H MeXKHM 3epHaMm ksapua, llpyrne MHHEpaJjH, Haxo-
JAHMBIe B KeMOpHICKOA TraHHe,—KaK-TO! NUPHT, HOMOMHT, Oy peiit mnat
H np.—He HIPaioT POJM B NPOABJEHHH XapaKTePHBIX CBOHCTE €€ Kik
[JIHHBL" %®

CuecH #3 mecuancht nutaw ¥ rauuuetTex qacTun (<0,005 mum), otmy-
YEeHHHX H3 NPHPOAHOH KemOpHHCKOA rAWHH, COCTADJAMAHCE TaK He,
KAK H CMECcH M3 necuanofl nuiaM W KaoauHa, T. €. FJAHHACTHX YaCTHI
B cmecd 6mao 10, 20, 30, 40% wu 1. 8. Taxum ofipasom, 8TH ABa pAAa
cMeccil oTAHYaAHCE Memay cobof nerporpagHueckMM COCTABOM [AH-
HUCTEIX UACTHI, B APYFEX Ke OTHOWEeHWAX OBIM NOAOOHEHL

PeayaeTaThl MCNHTAHME BHAHB M3 TaGauuw 14-f, a Takme HA jda-
rpamme (puc. 11

Kak BHIHO M3 NOJYYEHHHX PA3YAbTATOB, HAMEHEHHA MAKCHMATbLHEIX
NPHAHNAHUHE B CcMecsX Necyanoll MeH ¥ KeMOPHHCKOH PAMHEL, B 34BH-
CHMOCTH OT COAEDMAHHA B HHX TAHHHCTHIX YaCTHU,—TE Xe, WTO M B
NopoGHHX CMEcsX W3 necdaHodl ned B kaoa Ha. [lpuannanve B RHX
YBEAHYHBALTCHA G YBEJH4CHHEM COLEPHAHHA NMIHHHCTHIX 94CTHIL 10 60%/s,
HO uupH abronioTHHE, sHAUNTeAbHO HKe. [IpH fanbHefiuux yBeauic-
HHAX COAEPHAHHA TIHH, CTHX YACTHI NPUAHNUHHE HE TOAbKO HE YBE-
NHYHBAETCH, d MiKE YM HbLIIAETCA, XKAK STO BHAHO H3 TaGanum 14 ¥ wa
nxarpammax (puc.ll 4 9).

elpod. LA, 3emaraenckn h~Kaoamruroeuse o6pazosanng oxn. Pocenn, 1866 r.
soflpod. 1. A 3emaruencruip.—KemGpiliekan ,cuuan® ransa. Tpyaw oc.
meca. kepaM. w-Td, Bum 23, 1929 r

r 19



Mpuannanne cmecell B3 yacr. 0,26—0,1 B yemOGpaHcK. FAHHB (Dp. <7 0,005 mM)

14

O0% mactan 0,25—
0,10 mu4=10% xem-
GpRilcE. FINHE

24 macron 0,26—
0,10 fu3-20% wem-
GpuAcK, TAHHE

T0% =acriu 0,26—
0,10 p---30% wew-
OpHACK., FARHE

60 % wactan 0,25—
000w -40% Kew-
GpHAcK. TAHHEG

b [22 |~ |55 |88 |- |25 |23 |- |25 |22 | S
- I o I ™ @ el - m 19 H 1 S
maled Lag 1% |y Las |2 128 Lante 15 s 3
g |28 |ER|37 |28 |2%|z |78 |e%|ztazE | B2
] EEE EM ER3E FEE B ER PR N | EE-
252252225858 S|erble8| e leaaler g E2
618 55201 08 7,74| T,08( 49] 104 6,12 22,5] 11,54 . 10,75 4.6
926 B4ATY 1,2] 955| 874 B7 | 128 | 11,34 100,7 13.?5.i 1268912187
1066 8,621 26| 11,44 10,27 178 14,73 | 12,84 | 166,50 1542 | 13,36 | 206,2
12,84 | 11,39 3,5 1564 13,52 21,20 16,00 13,59 | 13582 17,26 | 14,72 2314
16,25 | 13,98 | 15,9 | 16,96 | 14,50 | 58.7] 19,60 1596 120,0] 19,47 | 16,20 | 1637
18,22 § 15,41 ) 315 1849 1560 53,00 27,08 | 21,51 83,6 30,33 | 23,27 a891
2167 | 1781 253 ) 21,63 17,78 ) 52,31 34,20 25,53 51,6| 54,48 3527 45,9
28,39 122,09 | 13,4 23,98| 19,24 | 48.2] 45,53 31,28} 1B6| 67,8 { 4040| 184
43,87 | 30,49 ) 2,6 41,78 ) 29,47 | 24,4 84,00 | 45,83 103 i '
BE,12| 39807 6,3 !

S0 %a qariﬁu 0,25
0, 10 mwe-} 50 % nesbp.

40% wactuy 0,25—
0,100 s -6 % nem-

30% gacTun 0,25—
0,00 pam=-T0% rem-

100% kembpHicHOR

TAHHE Gp. FAHHE Bp. CaHHB raunt (<Z0,005 mu)
11,57y 1037 ) 106] 1324 11,69] 1.4) 1460 12,74} 59 15561 1377] 00
1255 11,63 1345 1587 1271 | 60,3 1630 14.02|1080] 22,75| 18,54| 80
14,82) 12,911 244,10 18,041 15,28 1311,2] 18,12} 15,36 | 302,8) J4,64) 19,77 | 167,8
16,11 13,87 | 360,2) 18,77) 15,81 |381,1] 19911 16,60 | 366,6] =6,24] 21,01 |161,1
19,62} 16,40 | 248,2 19,70] 16,46 | 324,0] 20,57 17,32 ) 204,9] 28,59] 22,19 | 256,5
(4B TRl 32,78 60,21 28520 22,191 161,2) “9887| 2040 1876] 20,50 22,78 | 319,5
76.08| 4397 316| a7.08] 32.02) s25| 1559 31708 ]i0a's] 30.24) 2322|3125
108,11 51,95 11,5 7861} 44,01 4% 64,39 3917| 60,2) 31,72 24,08 282,8

113,32) 53,19 30.6]116,17) 53,74} 28,31 34,19] 2578 | 260,2
43,76] 31,16 | 176,5
B4,45] 45,78 | 642
113.45| 53,15 | 56,0
247,011 TL18] 45,8

Taxoe ke fBNEHHE HAGJIOZAN0CH H B CMECHX € KAOJAMHOM, HO Ta:!
OHO NPOHBJARJIOCH B 049eHb cAabo# cTeneHH. B nadHEX CMecHX pasHHI:
Y¥ME HACTOMAbKO CYUWECTBEHHA, YTO €e Heabaf OTHECTH K MNOTPellHO-
craM onsita. Caef0BaTeABHO, IPH HEKOTOPMX NPHOABKAX K MIHHACTEIM
uacTHUAM YacTHI §onee KPYNHHX, He QONafaONHX OPAKTHYECKH CROMH-
CTBOM NPHAHMNAHHA, CMECH MOryT JAaBaTh npHAkNaHke Odabniee, yeM
caMi FAHHHCTHE uacThuk. Takoe nBJeHHe, Kak OyJeT BHIHO HHHKe,
00HAPYIKHAOCh H MPH H3Y4YeHHH JPYrHX CBOACTB, KaK, Hanp., conpo-
THBRJIEHHS CHATHIO, PA3MOKAHHY, CMAUHBAHHA M 1D.

.WuTepBad BAaxHOCTEH, B KoTopoM npuiumanue Goapme 80 r ma
1 cm® H3aMeHseTes B cMecAax ¢ xesmOpuiickolt rauHoll B o6uem noiobuo
TOMY, KaK H B CMeCAX ¢ KAONHHOM, HO eCTh pasulud. Passuina sta,

3

#0-NePBLHX, B TOM, YTO CMECH C COJAEPRKAHHEM IIHHHCTHX YacTHIL 10 209



OpH BCcex BAAKHOCTAX HMEIT NpHJIHnaHHe MeHbwe 80 r ma [ cwm-
C/AEJ0BATENLHO, HHTEPBAA BPeAHHX BAAKHOCTEH B HMX paBen Hy. W
TOFA2 KaK B CMEcAX ¢ KAOJNHHOM NPH TOM JKE COOEDHAHHH TJIHHHCT bIX
YACTHIL STOT WHTEPBas HOCTHran Gogbmielf BejAH4HHH. Bo-BTopmix, pas-
HHUA B TOM, YTO B JiaHHHX CMECAX NpH H3MEHEeHHH CONCPXKAHHA AW
HHCTHX yacThD oT 60 ;o 100°: mWETepBan BpegHLIX BJAAMKHOCTE !
OCTARTCH OAHH H TOT 3e, 4 HE YBEAHUHBAeTCHA, KAK 5T0 OHJAO B CMe
CAX € KaoauHoM. B oCcTanbHOM e H3MeHeHud nogof'isl, T. €. OCOGEHEO
pezkoe yBeMHueHHe HHTepBana HabAaeTca NPH YBEAHYEHHH COJepika-
HHA CAHANCTHX uactan oT 20 no 30% H GoJee meinenHoe —npu A06aB-
wax or 30 mo 60%, xak 3TO BHAHO HA JHAlpaMmme (pHc. 7, kpupas 5-q1)
H H3 Tabauub 15-A.

Crecu us wacmuy 2—1 mu I 5 o p——
0,25—01 mmM u zAyX08cK020 j;';‘:fm‘aﬂ*?'gfg"] ;j ereii, B KOTOpOM
saoauna (@Hp.<0,005mu). B srom H .rceuf:puﬁcénii npuannanie Goasie
HocaeaHeM pAAC ONLTOB CMECH rAHHE 80 r ma 1 em®
COCTABAHIHCE H3 KDYNHO-O2CYd-

HHCTHX yYacTul 2—1 MM, necua- 10 0
noit nean 0,25—0,1 MM w ray- 20 0
XORCKOrQ EKagauua. [lecuanwme a0 10,5
H NOLASBATHE YMACTHIE  OLUIH f‘g énu'u
B3ATH B BECOBHIX OTHOLWEHHAX 60 g;!’;
B5:35; B 5TOM OTHOUEHHH OHH T0 23.0
JAT NOPHCTOCTL OYeHB Gau3- 100 23,0
Ky K HaHveHbWeH TMopu-

CTOCTh J4HHOH KOMOHHALMH H3
3THX YacTHIl 0K0N0—24%b, TOTJA KAK NOPHCTOCTH FPYHTOE H3 OTAE/Ab-
HEX (pakunii—oxono 38%,.

Beauuunn npuannaspus emeced w3 3 ¢pakuufl npHBeneHn B Tta-
Gauue 16 u wa guarpamme (puc. 12).

Mamenenus npuannaiud B cMecax H3 3 Pppakiuui HECKOAbKO OTIHYHE
N0 CpasHeHHI0 C TaKOBHMH B cMecdx W3 2 d¢paguull, [lpraunanne
B cMecaXx H3 3 (dpanuuil 0UeHB CHILHO BO3PACTAST, NPH YEEAHUYECHHH
CONEPKAHRMA TAMHUCTHX vacTuy mo 40% u npu 40" 1OCTHraeT MakKcH-
MAnLHOH BEAHYHHBL TUPH  3ToM  alcogioTHble uHdpPH NpHAHNAHHA
HECPABHEHHO BLILUe, YeM IIPH TAKHX e COLepHMAHMAX MHHHCTLIX ua-
CcTHIL B cmecax M3 2 (paxnmit. Tlpn panbuefimieM VBeIHYeHHH cCouep-
HMAHHA KaQJHIa OHH NPHMepHO OAHH H TE e H JawT caafoe CHHe-
HHe npu gobaexax wkaoamHa or 70¢/, mo 100%,. (cm. puc. 12 B puc 9,
Kpupas 4).

To, uTo npuJAHNARHE B cMecAx H3 3 (paknuif JOCTHraeT MaKCH-
MY¥Ma TIpH MeHbIIeM COICQHAGHHH TAHHHCTHEY YacCrHil, CTOHT B CBHZH
C MAIOH NOPHCTOCTHIO MX CK2ICTA, KOTOpas npuMepHO Ha 14% menbuie
MOPHCTOCTH CKoaeta B cMecHx” U3 2 Qpaxkumd B DPHAHTAHHE B HHX
NOCTHMAeT MAKCHMAJABION BCJHYHHEL TIPH COAEP#aHHH KAOAHHA HA 20%
MEHBILE, yeM B cHecdx H3 2 (pakumil

® Ozetnn B B.—/TaGopaioprse onuTh N0 COCTABIEHWE) DOPOMHLEY FPYHTOBYX
cueceil Mo npevHnY maHMoHROAH mopHerocrd. Han.o Meca mpoposmn Gwopo LY IOP-

TPAHCA 1920
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12, MpuawnapAe cvecell ¥a2 gactHn 2—1 MM 4 0,25—0,1 mm
H rayxopcoro Haonuna (ppavuns < 0,005 mm).

Mpuannanse cmecefl (5% wacTH 2—1 sm u 35" sactam 0,25—0,1 mni)
H rayxoBcHoro Kaoduua (dp.<70,005 mm)
%,

' Q0% (wacT, |E0% (gwact (70% (wact [E0% (qact [b0% (wacr, [40% {wacT [30%(wacT
=14025 | 210,25 2—14-0,25 | 2—14-0,25 | 2—1-}-0,25 | 2— 110,752 — 10,25
=00 sm) § —0,0 wasa) | —00 wna) | —0,0 wna) | —0,0 wona) | —0,1 pana) [—0,1 ama)

~-10% +20% +-30% +-40% —+-50% + B0 +T0%
HACGAHRA EAGAHHD HAOAHHA KaoaHHa KaoaHHa HAQAMHA KaoaHHa
E = E- @ Er @ 5 m 5 = E ® 5 =
$le | Sqe |2 |e 2 e Ele. | Ele | 8]z
BlZm | & |Za| © |zl @ JBal| & |24 0 2| © !
m |53 = |55] = |83| = |83| = |25| = |g&| 2| S
3 = .J_} = E( E-—ﬂ :IEI. El—r a = E = e E- ‘E
§|5s| 8 |E=2| 2 [H=| 8 |Ee| B |22] S |Ea] B
== | el Y = B = | sl = =S = Eh # EL. e E
3811 38| 70 T4 o903 410,63 3,2 14,67 2,71161F] 150
5,171 59| 833 3c,1{10,80] 28801747 4F] 10,47 1414 17,52F 54,6
6,83]13,5 | L6 10811109 176,80 18,7 | 102,4) 18,54 2679 18,311 134 6
0,221 26,7 | 10,790 133 4 12,87] 361,24 14,85] 320, 3] 18,77 423,71 19 65| 220,4
10,44] 48,3 | 12,13 1874 15 ,EL EER | 10,05] FO3,4) 19,53 276,7
12,31 4,4 | 13,34 1852 15,10) 2¢7,6) 19,01 440,6] 10,88 * 5,2 20,88] 331, g
15,15 91,10 15,0 | 180,] 16 40| 271 A1 21,31 274 3 22,28 3446 21 a2 441‘,5
16,08 86,7 | 10 48] 1774 21,5¢| 177,51 25, 27| 188,0f 26,€6] 231,7] 21.8¢| 570,0
16,58 70,7 | 2708 BYL,TV2S BR] 25,5) 30,00 | 128,2] 3,44] 110,5 2?,?5 484 &
01| 15,7 | 330°] 7o R|"E27| 45437450 725|483 #3] ©2.4]34,39] 1#8,3
33,19 5,4 [47,52] 22,3|41,43] 31546 0u) 34,1151 51 53,0] 4+.42 B?,?
23,01 15,853 451 20,3 €0,41) 28,3 545 60,8
E 58,621 13,1 B1,04] 32,2
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Hamenenun nuTeprana BrnaxuocTed, B KOTOPOM NPRJAHTAHHE G0JabINE
80 r ua | cv’, B IaHHLX CMECAX TAKME NMPOTEKAET HECKOJLKO HHaue.
Ye npe 10% cosepKaHKA KAOJHHA STOT HHTEpPBAA HocTUraeT 5%,
TOrga Kak BO BCEX cMecax u3 2 dpaxituil OH paBHAACA Hyalo 3arem
OeiCiPOE ero BO3PACTAHHE NPOMCAOLHT DpPH YBEJAHYEHHH COAEPKAHHS
TAHHHCTHX wacTH Ao 20%, a ve 30%, Kak B NPeaLIAYILHX CMECHY
[Ipw yBeauuenuu cojepmaHMs TAMHUCTHX YacTHll Bulue 20%, Bos-
PACTAHHE HHTEpBAJAA HALT MEINCHHEE®, KAK 3TO BHJIHO HAa pHe T,
KpHBag 4 A, a Takike M3 Tabamuul 17.

Pasoeaenne 2PVYHMO8  HA

0f COEEpW TAWHHECTHIT
2PVRRE HE OCHOBUHIIL COORCMaa ‘7 uscriy B cMiewx (0%, | Mavepean mavanoered,

F E wg v o 2—1 me o 45 | B KOTOpOM OpHABNANKE
AR TR Ha ocropannu w3 maer 005-01 ww) u ﬁmmﬂum rpual osd
MereH HH I'[pH.:‘.IH['[E.HHH B EMECHI, CAYIODCKOTO Ka0und

E ZABHCHMOCIH OT COREpPRAHHA
B HHX TJAHHHCTBHIX YacTHL, TPYH-

TH MOMHQ pa30HTL HA yelupe %E Ig,n
YL, 30 20,5
Mepsywo rpynny co- o 270
CTaBAAWT T - §0 &4
PYHRTH, CO ko 20,0

Aepwmamue Goaee 607, 100 47.0

TAHHHCTHX yactui. Bee
IPYHTH BTOIl Tpynnsl npW BeS-
KoM ckenere Oyayt ofnasaTh MAKCUMaNBHHM NPHJAHTARHEM.

‘Bropyw rpynny £ocTaBJAfKT TPYHIH, COTepXRaMHue
60—30% raHHHCTHX YacTHIL [PyHTE 8rO# FPYNNEl XapikTepu-
3YIOTCA TEM, YO C YWEHbIUEHHEM CO LEPIKAHHA B HUX MIMHHCTHX YacTu,
HHTEPBAA BJaxHOCTed, B KOTOPOM npuAHniaHde Goapwe 80r Ha 1 cm?,
MOHHAALTCA MELJEHHO H, CT1EJORATENBH ), LO0ABKH MECKY, YMEHbIAOMHE
FAHHUCTOCTL B 3THX Npejaesax, OYAYT Majno OTPaMarsCA B OTHOLIGHHH
NpHAMNAHHA.

TpeTpw rpynny CoOgTaBAAKT TPYHTH, COnNEepPKamue
FAMHHCTHX uvacTtuu 30—10%. B rpywiax pawno#t rpynnu
HHTEPEAA BA4AXKHOCrefl, B KOTOPOM npununanxe Goaee 80 r va 1 cm?,
€ yMeHblUEHHeM CONePMXanHsA MMHHHCTRIX YACTHL, NajaeT PE3K0 H NOYTH
BCcerjsa A¢ Xx00HT 40 HYJ1R CJIEJ],DBE[TEJ’J]:HD, YMEHBLICHHE LEIIJIEPIJKEHHH
TAMHHCTLIX YAUTHL B MpeneasX sToR rpynnel NYTEM NeCcKOBAHHA Lael
pesxoe NMUHHMKEHHE MHTEPBAJA BLENHOH JHOKOCTH.

Yerpeprylo rpynny cOoCTaBASIOT FPYHTH, COOEpPHKa-
MHE TTHHUCTHX yacTH Menbuwe 10 %, B rpynrax aTol rpyn-
Okl HHTEPRAT BA4KHOCTER, B KOIODOM MPHIHNAHHE Gbaswe 80r ua lcwm,
HeGoabwol H wacro paBed Hyaio. [losToMmy B rpydTax aTodl rpynns
BpEeAHOE NPH/AHNAHUE HA Jopore uMeerca B cnaloll creneHd HAH ero
COBCEM HET,

HHACTH‘IHE CTh

JACTHYHOCTE—OAHD H3 OCHOBHEX CBGﬂ'CTE, KOTOPEM XapaKTEPHIVIOTCR
FIHHHCTHIE TPYHTRL, 3aBHCHT OT MHOTHX Cpa}{’tﬂp{lﬂ: OT CTelNeHH
AMCTIEPCHOCTH MACTHI, OT KOJAHWECTBEHHBIX OTHOWEHHH MEHMIY 4aCTH-
LaMd pa3sHO# KPYNHOCTH, BXOAH LWUHMH B FPYHTH, OT (JOPMbl MHHEPAAbHEIX
YacClHl H OT COCTaBa BELLECTB, PACTBOPEHHEIX B XUAkoR (dase—boje.
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AtrepbeprepoM  GBI0 YCTAHOBJAGHO, UTO CEOWCTBOM NAACTHYHLCTH
0013 1a10T TOABKO YacTHUH Medbwe 0,002 mm, umemniHe cKOpocTs na-
Jenust B Bojae 1 cm Goaee 48 wmuH. Hawm onweTe noarsBepmn.iu,
YTQ BCEMH CBOHCTBAMH TJHHB, H B TOM YHC/€ MMacTHYHOCTBIO, 0C.1a-
nawT vyactHus Mexbme 0,005 MM, HMeOUHe CKOPUCTb NMAJEHWA B BOJE
1 eM Gonee 36 MHH., T. €. YACTHUH, MO BKBHBAJEHTHOMY NHAMETpY
ouyenb GJH3KHE K TeM, KOTOpue ATTepSeprepoM NpPHHHMAKTCH 34 ua-
cranm 0,002 mwm. ;

B nacroswed paboTe Mbl CTAPaJHCh BHACHHTD, KAK H3MEHAETCA CBOH-
CTBO HJIHCTH’E:EIOCTH BE TPDYHTAX B JABHCHMOQCTH :

]] OT KOJAHYECTBEHHOTOD ED,'IEPJKEHHH FTHHHCTEIX YaCTHIE,

2) or nerporpadH4eckoro cocTaBa rAHHHCTHIX YACTHIL H

Jd) OT rpaHY/JOMETPHUECKOr0 COCTABA CKEeNeTa M CBA33HHOA ¢ HHM
NIPHCTOCTH.

Jas BHACHEHMA BAMAHHA CONEPMKAHHA TAHHHCTHX YacTHI HA H3Me-
HeHHe CBOHCTRA NuacTHYHOCTH vacTuns MeHee 0,005 MM H3 gacor-Apckof
FAHHB CMEIIHEAJHCE C DA3HEIMH KOMHYECTBAMH HaK NeCYaHBIX, Tak H
MLIEBATEY YACTHI, W B STHX CMecdX Onpefenanack NAACTHYHOCTE 10
ArrepGepry, a TAKXe H IpaHHua KJAeHKOCTH.

Cuecu us yaemuy | — 0,5 um u wacos-aporol 2auns (Hp. < 0,005 an).

B nepsom psne onurop 6ba onpeneneHa ILTACTHYHOCTL CcMeced
Ha gacTHl 1—0,5 MM ¥ rapuHcrHx uacTHu < 0,005 MM, BHAEAEHHHX
H3 U4COB-ApPCKOH raHHH. KOAHYeCcTBO IMHHHMCTHIX YacTHL B HHX pap-
aaocs 10, 20, 30% u 7. 4, T. &. B KaXKIOH DOCAEIVIOMEH CMecH NX
KOJAHYECTRBO yBeJHYHBan0ck Ha 10%., HumHAf rpanHua TEKy4ecTH, rpa-
HHIA paCKﬂTHBﬂIIHH, I{JIE‘ﬁI{DC'I‘H H YHCAQ IJAMTHYHOCTH BCeX STHX Cmo-

celt npueefeHn B Tabadue 18, a Takie B BHAE KPHBHX HA AHarpamue
(puc. 13).

]
Copepwanne’ - T
Cocian cuers s Conepmanne CLrepadane
i8 soma | ot | s mae | ot
o HACTHU | % ugzeTHO rpamnuIe ﬂﬁ:'ﬂ;ﬂiﬁfﬂe CTHYHOCTH ‘-Ll:;ieig‘gglll:‘l:ﬂ
1=—00 uM | < 0,005 | Texywects P e I "
— 100 48,265 22,32 2584 41,67
20 a0 43,90 17,18 26,11 a0,+8
30 70 36,62 15,13 21,40 9793
40 60 33,02 12,96 20,05 22 4T
a0 50 26,48 11,29 15,15 14,21
Gl 40 9277 10,85 1,92 16 59
70 a0 18,52 8,52 10,00 14,83
&0 20 15,65 |ue pan:n-:amn.lue TAICTHEHI 1292

Bce cmecu 4acoB-fipcKOH TAWHE ¢ wactmamu 1—0,5 mm, comep-
mamue rAMHHCTHIX 30% H Gosee, sBamwTca nNo ATrepbepry THNHYHO-
NAACTHUHLIMM, TAK KaK IpaHHL) KICHKOCTH HX JEHHT MEHILY HH}}{IHE‘H
rpeidnell TexkydyecTH H IPAHHLEH pacKarelBAHHA B [OPOBOJIOKY. Fi1a-

e AtrTepGepr. [17aCTHIROCTS M CBAIHOCTD OTASABMEIX COCIABHHX 9YacTed ravd,
Intern. Mitteil. f. Bodenkunde 1913 r.
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CTHYHOCTE B AaHHBIX CMecax
HAaYHHAET TNpOABAATHECA [PH
COAEpPWAHHH TAHHHCTHX uYa-
ety puime 20%, cmecH e,
cogepxamue ux 20% u Menee,
ABAAIOTCA HENJAaCTHYHBIMH.
Ukcaa nAacTHYHOCTH, NpH
}’BIEJIH\IEHHH EDE]}I}KEHHH rAaK-
HHeTHX gacTun ot 20 go 30%,
NOBHIUAIOTCA OUeHb CHALHO,
NpH AaAbHefeM yBeaHYeHHH
B CMECHX TJAHHHCTHX YacTHIL
10 80%s—uMcaa IAACTHYHOCTH
pacTyT MelneHHo H Goaee HAH
MeHee pasHoMepHo. Bce cae-
CH, COAepXaUHe TIAHHHCTHIX
uactHn 50% H Goaee, HMEIOT
uKCcAa mAacTHunocTH Gonee 15
H no Atrepfepry MOJKHK
OHTh OTHECEHH K TDYHTaM
1-r0” KAacca TWJAACTHYHOCTH
Ipr

COACPMHAHHHE B cMecH’

&,
&5 v T e
L1 . ,Jf 2
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25 ot e :

%2@ ’,.-";L - il _.'_,.,..--jI

=2 4 @ e

) O el Pl N5

s - _
1{37#-‘—"’,

x !
R L)

h 4 % 60 M 60 8 o
VoI \acny

12. MazacTHunocTh cMecedl M3 yacTuy 1—0,5 Mm
H 9acoB-ApcEof ranas (dpakura <7 0,006 mx).
1. Humnan rpanmua TexydecTH,

2. 'paHHna EoeBEHOCTH.

d. Yucao maacTHuHOCTH.

4, [papnoa pAcCKATWBAHHA B NDPOBOADKY.

rAHHAECTHX gacTun B 80% W BHIIE, WHCAA NNACTHYHOCTH OJHH H Te Xe
Takum obpasom maame goSaeku (no 20%) KPynHOro necka HHCKOJABKOs
HE HM3MEHHJH NJACTHYHOCTH TPYHTOB H3 TJIMHHCTEIX UYACTHIL

C.mzcu us nwaesamutx wacmug 0,]—0,05 mm u yacos-apcxol zauxw
(dp. << 0,005 ax). Bropofi psi cMeceit COCTORA TaKKe H3 ABYX dpaxumi.

CIHHHCTHME 4ACTHIAMMH Tak

e, KdK M B NPeuAyUiHy CMEecHax, Asif-

COB-SIPCKOR rAMHE, 8 BTOPOH

Jace §p. < 0,005 MM u3 ua-
__..L"' thpaxuned 6HAB KPYNHHE Mh-

L |

AesaTele yacTHub 0,1—0,05 aMm.
BecoBrie OTHOWEHHA MEXRIY

"i}:\
A\

OLIH T€ JKe, YMTO U B HPeapiy-
IHX cMecAaX. BeanuyuHu naa-

r | YACTHHAMH PA3sHOM KPYIHOCTH
i
I

CTHYHOCTEH [ANHHEX CMeccH,

"1\"‘
\
G

= 4 TaxKke CcojepmaHHe BOIM

% BoAN B CVECH

S ablnegRaad

NpH HHMXHEHR FPadHLE TEKYYe-
CTH; NH IpaHHOe packaThBa-

HHA B INPOBOJIOKY H KJieHKOQ-

-

i CTH mpHBeAeHH B TabGauune 19

7 M Ha Amarpamme (puc. 14).

W40 50 60
O FTHACTOIX wacTHL

Eﬂlﬂl

b TIAGCTHYDOCTD cxieced n3 yacTn, 0,1—0,05
MM H YacoB-Apckofl ramam (dp. < 0,005 mm),

1. Muruaf rpaHAung TeRYIECTE
2. T'pannua EaefigocTH.
3. Yrcao nAacTHYHOCTH,

4 T19Hng packaTREIRNT B NpOBEOIOEY.

Kak BUZHO H3 OAY9eH, X
Ppe3YALTATOR, 3TH CMECH B OT-
]-I{}H.IE'HHﬁ NAACTHYHOCTH OUEH B
GJAH3KH K CMecsM mnpensa -
UM KaK B OTHOWEHHH abco-
JIOTHLIX BEJHYHH, TaK H B OT=
HOIZeHHH H3IMBHEHHS ITAECTHY-



Coctan cwecu | Conapum
Is Cn.nep:a:zmn'.::u: B';Jup ':E-:u:: Unecao Conepman e
% comepw. § % cogepw. | D°IM 8 NP TP WLe . | pomw B %
gacthn 01— wac-uy ”F”;‘r;ﬂ?']“’ﬂe,pgmﬂw_ i L npH rpaane
0,05 Mu | < 0,005 en EEY . { nposooxy HOCTH KaeiikocTH
o 100 48,26 22,32 25,94 41,67
25 75 4141 16,57 23,81 33,88
40 60 a1,72 13,97 17,75 PLER
50 50 28,74 13,25 14 69 93,15
60 a0 23.1h 1143 11,73 20,80
T 30 2027 10,44 986 19,72
an 20 16,49 16,43 0,08 17,08

HOCTH, B 3ABHCHMOCTH OT CONEMKAHHS TIHHHCTHX 4acTH

Jlannsle CMECH, Kak MW NpeibliyuiHe, ABASIOTCH HE NJACTHUHBIMM
OpH CONEPHAHHHM B HHX TTHHHCTHIX 4qacTHIl B 20% # Menswe. C yee-
JAHYEHHLM KOAHYecrBa rviAHMCTHX vacrdi oT 20 mo 30% wucaa naa-
CTHYHOCTH PEe3Kko BCapacTawT; B npeienax or 30 no 75% yeeanuenue
YHCE MJAACTUMHOCTH MAT MELJNEHHEee, a IPH COOePKAHHH TAHHHUCIBIX
yacTHil ot 75 Ao 100%s upcha NAACTHYHCCTH TIPAKTHYECKH OCTANOTCH
ONHH ¥ TE XKe,

Cxeaer BO BCEX pPa3obpaHEWX CMecaX COCTOHT H3 OAHON dpakiuu
H HMEET OJHHAKOBYIO MOPHCTOCTH, HO PAasHYI0 BEJAHUHHY YacTHL, C.le-
100aTeIbHO, KPYOHOCTh CKEIETa HE BAHAET HA MJaCTHYHOCTL TFPYHTA.

Cmecu 3 nuaesamex yacmuy 0,01—000 ma u xemOpulcroid 2AuMbE
(dp. < 0,005 ma). Jas TOoro ytrobW BLIRCHHTE, KAK GYIET H3MEHATLCH
IL1ACTHYHOCTE, €CAH TAHHHCTHE 4acTeiel OYAYT HMe1b Apyroff musHe-

DEJAOTHYECKHA  cocran, OBlIH

50 — T ., HMCCJAE/IOBAHEI CMECH U3 YACTHI

p . J 0,1—0,05 MM M TAHHHCTHX

. 1 . e o . wactHy (<< 0,005 ¥M) ua kem-

40 | =t Gpuiickod rawuu. Yicruuu B

3% : v cMecax OLH B3ATE B TEX e

Q- =] OTHOIEHHAX, YTO H B CMECax

o _’__--* 3 L —| ¢ uvacop-ApCcKoH rauHOR, H

o e [ i___..-'..—-H_:.;-u-"': cAel0BaTeNLHO, OHH GEIAH NO-

20 - p i | : noGHE CMecaM NpefLayuero

45— o 4 Ne—t""| DPALH, OTNHYAACH OF HUX TOMIb-
a2

o

KO MHHEpaiorHYecKHM CocTa-
BOM PAHHHCTBRIX HaCTHIL

TlaacTHYHOCTE S1HX CMe-
v ! cefl npueeieHa B TaGavue 20

2 3 40 30 680 0 80 60 100 m ma auarpamme (puc. 15).
Y, IMMHMCTBIX LT Kak BHAHO M3 NOIyYeHHLIX
pPe3yasTATOB, MJIAZTHYHOCTD B
5.MMrarTH'iHOCTD cMeced w3 yacTki 0,1—0,05 MM CMECAX ¢ KeMOPHICKOR M € Ya-
HxenSpuirckol raann  @pakuus < 0,005 M) cop-apCKOH AHHOH H3MEHIET-
$ Hio Cxoasins ves) crek 5 o 1080, Crect, €0 2p-
3. l'J.F:H_‘Ii(} NAACTHYHOCTH, wamue 20% rAHBHCTWX 4a-
4, Tpaunud PacKaTWBaiHA B NPOBOAOKY. CTHL, He maacTduusl., C ybe-
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= .. = 2 : Fax
20 Coctam cuecu | 52 | ‘:E i E‘g & - @ E
-2 ] = = 2 3
28 128 | 5 |=23 | iz | 33
e B o P =Yo &
Sw | 2 oy il £ aEg ER5 ;=
5 | 58 | 25 | EBS | o « |EE2 | 222 | BB
ST |#S | g2 | 228 | 5§ |9=5.| 35= | 46
23 12y | S8 | SeE | 7 8 |63 F2E | 688
- 100 46,52 19,23 27,29 25,26 21,26 3047
0 a0 40,35 16,79 23,56 21,76 18,56 25,82
30 70 3,11 14,01 20,10 18,94 15,17 24,34
40 60 30,34 12,58 17.76 16,27 14,00 2344
50 | so | o2sm2 | 1077 | 1605 | 1872 | 1010 | 2067
G0 40 21,65 8,70 11,25 14,69 Ty 16,25
70 | 30 | 1842 | 1035 807 | 1340 502 | 1612
80 20 16,77 | ue pack. | we naacr.)] 1549 1, 16,28
B .TOHK.
NpoBOL

AWTCHHEM cOofepanua mocnennux or 20 mo 30% 9HCAa NAACTHYHOCTH
HEB-[{G NOBHUIAKTCH, I'IFIH AH.J]I:HEHII.IEH HEe }FBEJ!HI-.IEHHH NOBLIIEHHE
pE3KO 3aMELARETCH,

HesnaunreabHas pasHHOA ME&MIY CMECAMH C MMHHHCTHIMH YaCTHUAMH
H3 KeMOpuAckoN r/MHBI M C YaCTHUAMH M3 HaCOB-SPCKOA TiHHLL 3aKAM0-
4aeTcas B TOM, 4TO B MEPBHX 4YHCAA MJACTHUHOCTH C YBeAHYEHHEM
FIHHHCTLIX YACTHL, BCe BPEMH ¥BOOHYHBAKOTCH, TOMNE KAaK BO BTODHX
3TH WHCAZ NPaKTHYECKH JOCTHraloT MAKCHMAALHOHR BENMYMHE npH 75 %
CONePKAHHA FAHHHCTHX HacTHIL

Ha ocHOBaHHH MOAYYEHHBIX PE3YJILTATOB MOMHO NPHIATH K BLIBOLY,
9TO NPH FIMHHCTHY YacTHUAX PasHoro nerporpaduyeckoro cocraega
H3IMEHEHHE MJaCTHYHOCTH B 33BHCHMOCTH OT KOJUMECTBA 3THX YaCTHIL
B FPYHTE DPOMCXOLHT OLHHAKOBOD.

[MpH HayueHHH DAACTHYHOCTH cMecefl ¢ rAHHHETEHMH YaCTHUAMH H3
HEHﬁpHHCHOH FAHHE 5b]JIﬂ CpaBHE‘Ha MCETOOHKA .OHpEﬂEJ‘IEHHH r‘p‘aHHI.U:I
F‘acxa‘ruﬂauuﬂ B NpoBOJkY 10 ATrepiepry U No aMEPHKAHCKOMY METOLY.

0 Atrepfepry ® Kycouex BAAMHONO FPYHTA PACKATLIBAETCH B IPOBOJKY
nansuamu Ha Gymare. [poBoa0YKa MOBTOPHO CKAAAMBARTCH ¥ CHOBA pac-
KaTelBAETCA, NOKA HE pacnaieTcA Ha KycoukH. [lo Toamuxe pacnajga-
}DlL[EﬁEH Hp{}BO,ﬂOI{H ATTEPﬁEpF CJJ'ILHT O NAACTHYHOCTH TAHH H }"KEEHBHET,
UTO TJHHE, Dﬁ.ﬂEﬂEIDIJ.I.HE BRICOKOMH ﬁJIE!'CTH‘-IHOQTblG, LONHAER pacxa'm-
BATHCH B TOHHKYID NPOBOJKY.

ﬁ.HEPHH&HCHHMH ** HCCAedOBATRIAME FpEHHI],H pEEKHTHBEHHH omnpe-
HeNfeTcs TaK: o] PYHT B NAACTHYHOM COCTORHHH PaCKaTHBAETCA MEXKILY
AAROHBIO PYKM W CTEKASHHOH naacTuhkod. Korga anametp NpoBoJoKH
HOXOOHT 10 '), miofiMa, FPYHT CHOBA NEOMELIHBAETCA H PAaCKaTHBaeTCA,
3ro npogeabkipaeTcd o0 TEX NOp, NoKa TpYHT HE nepecTaHeT pacHa-
THBATBCA M NpoBoJAO4Yka Godee He obGpasyerca®. [lpn onpesenenHn
FpaHHlEl PACKATHEBAHHA 0O TOMY M IDYIrOMY MeTOLY pPe3yALTATH 0O.

e Atrepbepr —[Taacruauocrs rapn, Intern Mittell f Boden.
e Wintermeyer Wi Ili=and Thoreen. Procedures for testing soils for the Determi-
natlon of the jubyreds Joils Coostants (Public Ro.ds Me B, 19.1)
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Ay4aioTcad HeoAauHakoesie. [IpH packaThBaHMH FPYHTA B TOACTHE Mpo-
BOMOKH (MO aMepHKaHCKOMY MeTOAy) mocJeiHHe pacnafaioTes Ha Ky-
COYKM NpH COApIIEM COJAEPXaHHH BOAB, YEM NPH pPacKaTHBaHHE Mo
meroay Arrepbepra, kKak 310 BHAHO W2 CPAaBHEHHS NPOLEHTOB BOAH
B ctoabuax [l u V tabaunu 17-#, a noToMy H UHCAA NAACTHUHOCTH
MO AMEPHKAHCKOMY MeTony OYAYT MOAY4YdaThCA MEHbUHE (Cp. CTOAOuUH
IV 1 VI Tolt e TaGanusl).

[Ipn H3y4eHHH STHX CMeceH BHIABHAHCH TAKKe H COOTHOLICHHSA MERCILY
TPAHHLELH KNEAKOCTH H MAKCHMAJBHEIM NpHAunanneM. B cmecax, uume-
wouux 10 # 20 % rAMHMCTHX YACTHI, COLCPWAHHE BOAH NpH Ipanuue
KAEHKOCTH TNOYTH COBNAJAaeT ¢ BAdKHOCTAMH, NPH KOTOPHX NOTYYRETCHA
MAKCHMAa/NbHOE HOpHAHNAHWe (NPH  BLYHCJAEHHM  BJAWHOCTH HA
cyxoft rpyut). B cmecax, cogepkamux Goaee 30 %o rAHHHCTHX 4acTHH,
MAKCHMANLHOE MPHAHNAHHE NOAYYAETCH APH COJePKaHHu BOJH HECKOAb-
KO MeHhmeM (MpHMepHO Ha 39, HumKe rpasuubl kiefixoctu). Ecau npu-
HATL BO BHHMOHHE, 4YTOQ rpaHuna KJACHKOCTH UHPE,H.EJ[HE'PEH BIrIHHHCTHX
IpyHTax ¢ TOYHOCTRIO Ao 2—3Y%/, TO MOKHO CUHTATb, 4TO BJAAKHOCTD
NpH MAKCHMAJbHOM OPHAHNAHHH COBNAajaeT ¢ rpaHHued KJeHKOCTH.
310 0GCTOATEABCTBO AAET BO3MOKHOCTL ON[EIEeNHTh BENHUHHY TPHIA-
NAaHUA [PH TPaHHUE KJAeHKOCTH H NPHMEPHO CYIHTh, HACKOJbKO MPHIR-
naHHe JaHHOro rpyHTa GoJee JONnyCcTHMOro B NOPOMHOM NOJAOTHE TDYH-
ToBOA JOporH. B To Xe Bpems 3TO QGCTOATENLCTBO AAET BO3MOMXKHOCTD
XapaKTePH30BATh IPYHTH IO AHNKOCTH H B NOJEBHX YCAOBHAX, 10BOASA
HX BAAMHOCTE A0 TIPAHHOH KAcHKOCTH,

Cuecn us yaemuy 1—0,5 smm—+ 0,01—0,05 su u wacos-aperoil s,
JIaa BHACHEHHA BAHAHHA NOPHCTOCTH CKEJAETA HA H3MEHEHHe MAacTHY-
HOCTH NOpPH pﬂBHHK COAEeMKAHHAX B I'pj"HTEX TAHHHCTRIX HYACTHIL ﬁhi.-'ﬂ{
HCMHITAHB cMecH W3 ¢pakunfi 1 —0,5 mm u 0,1 —0,05, Baarux B
oTHOWEenHH 63 : 3D ¢ pa3HEIMH KOJHYECTBAMH ECTECTBEHROH YacoB-APCKOR
TAHHE, comepwapmed 93,4 % vactai-menee 0,005 mu.

JlaHHHE © NAaCTHYHOCTH 3THX CMecelt ceefeHw B Tabaumy 21, 4
TA4K#E€ B BHAE KPUBBLIX H3oOpamens! Ha auarpamse (pdc. 16).

i CONEpM. TAMHHCT. 9ACT. EpRARHA Ep.h. DO Yncns
2' (< D005} B cMecax ms| o CORCPEAR HRDRGLS S R
gacT. 1=—05 um, 0,] — | Bonw npw Hemsed | hpy rpaspne pac- | nAsCTHEHD-
— 0,03 uM ugac.-apckod
FaMHEL TpaHHIe TeK) vecTn | Katep. B OpOB. CTH

03,4 47 .96 24,12 2384
84,06 44 58 23,56 20,72
74,72 39,78 21,91 17.27
65,38 ad,q0 19,19 14,51
56,04 280 16,58 12,32
46,70 24,76 13,04 11,22
37,36 922,32 11,76 10,56
28,04 18,0 8,90 0,10
18,68 14,0 8,15 5,85
14,11 11,55 8,76 2,76
9.3 841 He PACHAT. HE MAACTHY,




B ofwem HIMetHeHHe naacTHY-
HOCTH B PACCMATPHBAEMBIY CMEeCHX
NPOHCXOMHT, KAK H B TIPeALITYILH,
HO CMECH SABJSIOTCH TAACTHYHLEIMH
YHE NPH MEHbUIEM COAEDKAHHH B
HHX TVIHHACTHX YacTHIl, a HMEHHO,
npu 14% Hx colepkanns yxe npo-
HBJAHETCH, XO0TH W B caaGoft cre-
NeHd, NAACTHYHOCTh, TOrTMA Kay
npejsyIlHE CMECH TTPH TAKOM CO-
AePEAHKE FAHHHCTHY YaCTHI GLLIH
COBCEM HEMIacTHUHHMH. Peakoe
[HOBLHIIEHHE LIACTHYHOCTH NPOIB-
JAAETCA TAKKE TIPH MeHblleM Co-
JepHaHHH CFAHHHCTHX YacTHI, 4
HMEHHO, B HHTEPBAAE HX colepia-
HHA OT 14 mo 22%, Uucaa naacTHy-
HOCTH B JaHHWX CMECAX TOCTHTAKT
BENHYMHE, paBHO# 15 mpu 65%b co-
AePKAHHE TIHHECTHX yacTuu, To,
YTO MAACTHYHHOCTE B JQAHHEIX CMe-
EH‘( NOABIAETCH npH HEIIhIIlEI'I, yeM
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16. MaacTHunocTs cmecel H3 wacThn
1—0,5 Mm40,1—0,05 MM H YacoB-ap-
ciolt raunw (dpaknua <70 005 mm).

1. Humnan rpadnua TERYIECTH.

2 T'papuna PackaTHBIHHS B NPOBOJOKY.

3 Ypcao miacTHAHOCTH

B Opeabl IYIHE, CONepMAnHH MAMHMCTRIX YaCcTHI, KaK H CBOHCTBO npH-
JHNAHHA, CBA3AHO ¢ MeHbIUEH NOPHCTOCTBID HXI CHeJeTa.

Checu us wacmuy 1 — 0,5 un~-0,1—0,05 yae. 1 xemGputickoH rAHHBL
To ke camoe spjeHHe, HO B emule Goaee peaxoli popme, NPOABHAOCE B

NoJI00HEY 3KE CMecfiX, B KOTODHX BMECTO 4AacOop-ApCcKoN rVIHHE B3ara
Omia DpHpOIHas KeMOPHACKAA rauuHa,

KemGpuiickan rauna comepmur 51°, raunm- O :
CTHX 4HaCTHL, OCTadAbHAH ME HYacTh €€ COCTOHT 351 Joe
H3 MACTHIL HAOBATHX W TOHHO-NBEJASBATHIX. 30 i
JlaAAKE 0 MAACTHYHOCTH STHX cMecel MpH- B F_' _;l"! =]
Beleny B TaGauume 22 W HAa JgMarpaMse 25 o
(prc. 17). gzﬂ_ _,*!,.»' 2
{%15 . (o A
‘e copepmantit [ o oo | % poRM | o P —
muctes.  wactax B ° P lnpurpa-] 2 OE 101 < v/
22 cuecsx ua wacrinf "EE B hyyne pac| o 8 st 1A
1—05uw 0,1 " Pa- 1 yarrBa- 5 F ¥
— 005 Ma H Kew HEs T Lug Bnpo-| = 2
Gpnfichon ramae | Ol | poagy | T 9 & 10 20 30 40 30 50
5 T TOI S8CTAL
51,0 26,27 17,78 | 1849
459 32,80 17.87 14,93 17. MpacTHYHOCTE CMe-
40,5 28,72 15,490 12,82 ceit mz yactno 1 —0,6mm-|-
35,7 2425 13,41 11,24 4 0,1—0,05 MM H Kem-
30,6 2266 13,04 9,92 ﬁpnrcum raMHE (dpak-
25,5 1.,04 11,00 T8 mma < 0,005 mMm),
204 16,85 9,35 7.50 l. Huanag rpaHspa Texy-
15,3 14,80 8,17 6,72 qeCTH
10,2 12,75 10,02 2,73 2 lpannua packaTHBaHEs
7,65 1035 (ue packat | e naa- B NPOBOAOKY.
CTFY 24 HUnecao nIacTHIHOCTH

b



Kak BHIWO M3 MOAYYEHHBIX PE3YALTATOR, B JAHHHIX CMECcAX MAacTHY-
HOCTh HAYHHAET NpoAsAATeCd NpH 10% rAMHHCTHX yacTul, C yBeuue-
HHEM COJE[KaHHA nocnefHux Ao 15% 9Hcaa NAacTHYHOCTH Pe3K0 no-
BuiawTca. [Ipu paasHefiwem (a0 51%) yBeauueHuH cogepHanua IJM-
HHCTHX YACTHI YBEAMIeHH2 NAACTHUHOCTH HAET OOJIEE MelJeHHO,

B emecax ¢ kemMBpulickOA FAHHOA NAACTHYHOCTD NOABAAETCS NPH MEHDB-
HIEM COAEPHAHHH MIMHHCTHIX YACTHIL, YEM B NoA00HBIX X8 CMECAX C YaCO0B-
APCKOH rAuHON, ITO OOBACHAETCH TEM, UTO CMECH C KEMOPHACKOA rIHHOM
061a1410T MaHbUWEH NOPHCTOCTRID CHeaeTa. TOHKONEASBATHE H HAOBATHE
HACTHLU B, BXOARUIHE B cocTan keMOPHACKOA raHak, ABARIOTCHE XOPOLWHMH
2anoadnreaaMu aad vacruin 0,1—0,05 MM H caeqoBaTe bHO, CMECH HMEST
JIEA 3aM0JAHHTEANA, 4 He OJHH, KaKk B CMECAX C YacoB-ApcKoil rAHHEOA.

Pasoesenue 2PYHMO8 HA 2pynnst HQ OCHOBAHUN CBOMCMBR HAGCMUY-

Hocmi., Ha OCHOBaHHW M3MEHEHHS CBOACTBA NJACTHYHOCTH BCEex Bblile-
MPUBEAEHHEY CMECEH, B SaBHCHMOCTH OT COAEPMAHHMA B HUX MAHHHCTHX
YACTHL H COCTABA CKenera, FPYHTHE 110 IJACTHUHOCTH MOXHO pasbuTh
Ha CJABOYIOUIHE LWWECTh TPy

. 'pytTeH ¢ cojepsmaHuem FrAHHHCTHX YacTHL JO
10%o. DTH TPYHTH HE NJAACTHYHBE NPH BCAKOM COCTaBe Ckenera.

2. 'pyHTH € COAGPKAHMEM FAHHUCTHX vacTun B 10—
15%. B rpyutax aTO# rpynne, HMEKOIHX CKeIeT MHHHMAaJbHOA MOpPH-
CTOCTH, TIPH YBE/NHYEHHH COASDIKAHHA [AMHHCTBIX HACTHL, HHCAA [Jaa-
CTHYHOCTH PE3K0 BO3pacTaloT.

3. 'pyHTH ¢ cofepXKaHHeM TAHHUCTHX wacTuu 15—
20%. B rpyutax sToil | pynnel, COIepiKaUlHX B CBOEM CKENeTe M Hecwa-
HBlE W nuiesathle dpakiui, YHCA2 DJACTHYHOCTH BO3pacTaior OLICTPO
C YBEAHYEHHEM COmepmAHHA B HUX TAHHHCTHX uacTHu. Coneprianide
THHHCIEX uYacTHU pasioe 20% ABAAeTcA rpaHHued NJacTHUHOCTH
rpysToB, 00/ajanwHx G0AbBWOR NOPHCTOCTRIO CHeJerTa.

4 IpYuTeH ¢ conepmaHHeM FAHHACTL X YyacTHO 20—
30%. B rpynurax, ofnanawoitx GoAblOH NOPHCTOCTHIO CKeneta, NpH
YBEAHUYCHHH COREDKANKA THHHCTHX vacTHU or 20 go 30 uncao naa-
CTHYHOCTH PE3K0 BO3pAacTaeT. ;

5 I'pPyHTH C cofep®aHHEM rMHHHCTHX YacTtHu 30—
60%. Fpydard sTOf rpynne, HE3ABHCHMO OT NOPHCTOCTH creftera, ob.aa-
JAWT BHAYUTEABHOH DAACTHHHOCTLIO, KOTOPEA VBEAHUHBAETCH C yEBe-
JHYEHHEM COJEPWAHHA TAHEMCTHX 4acTHI NPHMEPHO IPH COASDMAHHH
TAHHHCTEIX wacTHy B 60% (koneGawna ot 50 no 65%) yucao naactuy-
HOCTH pPaBHO HJIH H0ABINe 15, T. € TE&KHE IPYHTH JOCTHralT NAACTHY-
HOCTH, CBOWCTEBEMHOH rawmaM l-ro Khacca.

G pYHTHE, CCONEpHMAHHEM PAHHHCTLHY yacTHI DOoaee
60%, 'pyHTH 5TOH rpynnsl OTHOCATCA K 1-MY Kjaccy nAacTHYHOCTH.

CrmaunBanue.

(“luaqunaﬁne cueceft nponseoaKriock No Mertony JlyGau-Iepruxa o, Or-
< ¢Tyn/eHHE OT 3TOrO METO/a COCTOAD TOJBKO B TOM, 4TO yray0.1eHue
B ofpasue geaanocs pasHem 0,5 cu® 0 BogH B Hero nasusasoce 0,5 cu®

a 3emaruenceni, Oxortud, Haozckrid, Pyreorckuil. MeTolIn ¥ YEAZIHHE N0 HOCAST.
rpyHTOB AnR GopomH. aeaa. HMan Meen Hop. Biopo LWYMTa, 1928 r.”



