Bypiupsa HadTroBuX i ral30BHMX CBEPIJIOBUH

BYPIHHA HA®TOBUX | TASOBUX
CBEPOJIOBVH

YK 622.245.4

BUBIP CKITALY APMOBAHUX TAMIMTOHAXXHUX PO34YUHIB

A.C. Kouxkynuu, B.I I'pumaniox

IOHTYHI, 76019, lsano-@panxiscek, eyn. Kapnamcovka 15, men. (0342) 504691,
e-mail: drill@nung.edu.ua, tdcentre@nung.edu.ua

Tooaromuvcs pezynomamu 1a60pamoprux 00CHONCEHb GNIUEY WMYUHUX APMYIOUUX OOMIUOK HA 61ACTNUBOCT
YEeMEeHMHO20 pO34uUHy ma MIYHICHI XAPAKMEPUCIMUKU YEeMEHMHO20 Kamenio. Ak apmyroui oomiwku 6yn0 o6pano
MiKposoiacmonim, 6azarebmosy ma noxinponiienogy @iopy. Ilooano kopomky @iz3uko-xXiMiuHy Xapaxmepucmuxy
apmyouux OOMIUOK ma ONUCAHO MEXHONO02I0 iX ueomosiens. [l OYiHKY meHOeHYill pYUHY8aAHHS MAMNOHANICHO-
20 Kamenio obpano Kpumepiti pyunienoi 30ammnocmi. Ilpoananizosano pesyibmamu eKCnepumMenmie ma 00IpYHmMo-
BAHO HANPSIMOK ROOAILUUX OOCTIONCEHD.

Kitr04oBi cltoBa: TaMIOHa)KHHI KaMiHb, MiIIHICTh, apMyBaHHs, (iopa.

IIpedocmasnennvl pe3yivmamol 1A60PAMOPHBIX UCCACOOBAHULL GIUSHUSL UCKYCCMBEHHBIX aPMUPYIOUWUX 000a60K
Ha CEOUCMEA YeMEHIMHO20 PACMBOPA U NPOUHOCHIHbIE XAPAKMEPUCUKY YEMEHMHO020 KaMHsA. B kauecmee apmupy-
ouux 006asoK NPeoazaomcs MUKpOBOJIACMOHUM, 6a3aibmosas u noaunponuieHosas uopa. Hsnoxcena kpam-
Kasi (pUBUKO-XUMUUECKAsl XAPAKMEPUCIUKA apMUupylowux 000a60K U ONUCAHA MEXHOI02UsL UX npouseoocmea. /s
OYEHKU MEeHOCHYUU PA3PYIUEHUsi MAMROHANCHO20 KAMHS U36pan Kpumepuil pazpywaroweil cnocoornocmu. Ipoana-
JUBUPOBAHDL Pe3yTIbMambl IKCHEPUMEHMOE U 0O0CHOBAHO HANPAGIeHUe 05l OAbHEUUUX UCCIeO0BAHUIL.

KitroueBrie ¢i10Ba: TaMITOHAXKHBIH KaMEHb, POYHOCTh, apMHUPOBaHHe, (pudpa

In the article authors has been analyzed the results of laboratory research work of how the admixture of
synthetic material to cement slurry influences on it properties and strength of cement stone. Wollastonite, basaltic
fibre and polypropylene fibre are chosen as reinforcement additive. It has been given short physico-chemical
characteristic of reinforcement additive and the technology of their manufacturing. For evaluation of cement stone
destroy tendency has been chosen the ruin ability criteria. It has been analyzed the results of experiments. The
direction of further scientific research has been chosen.

Key words: cement stone, strength, reinforcement, fibre.

TammonaxxHUH KaMiHb, pO3MIIIEHUI MiX 00-
CaJHOK) KOJIOHOK 1 CTIHKOK CBEPIOBHHH, MA€
3abe3ledyBaTH ePMETUYHICTE KUIBLEBOrO HpPOC-
TOPY BIIPOJOBXK YChOrO TEPMiHY ii eKCIuTyaTarii.
['epMeTHYHICTh KIIBLEBOrO MPOCTOPY CBEPIOBH-
HU 3aJIeKHUTh BiJi 0araThb0X YMHHUKIB, a caMe Bij
MOBHOTH 3aMIIllEHHS MTPOMHUBAIILHOI PIIMHU IIeMe-
HTHHM PO3YMHOM Y 3aKOJOHHOMY MPOCTOPi, BIac-
THUBOCTEH IIEMEHTHOT'0 PO3YUHY, 37JaTHOCTI [[EMEH-
THOTO KUTBIS YHHUTH OMIp HaBaHTAKEHHSM, IIO
JIIOTh Ha 00CaIHy KOJOHY B Ipoiieci 1i OyIiBHHMII-
TBa Ta €KCIUTyaTalii Tomo. 3 MIMHOM Yacy HaBaH-
TaXCHHS HAa [EMEHTHHUH KaMiHb y CBEpUIOBHHI
3MIHIOIOTBCS: ITiJ] Yac OMpecyBaHHS 0OCaJIHUX KO-
JIOH, y pa3i 3MIiHHM TYCTHHH PiIMHU, IO 3aMOBHIOE
CBEpJUIOBHHY, IIJ Yac MpoBeieHHs Hepdopauii Ta
THIINX TEXHOJOTTYHUX ONepalliid, o MPU3BOIUTH
JI0 TIOUIKOJPKEHHSI [IEMEHTHOTO KaMeHIO0 3 YTBO-
pPEHHSIM B HbOMY MiKpoTpimuH. Lli MikpoTpimuHu
Bi3yallbHO BHSBHTH HEMOXJIHBO, OJHAK BOHH

CTBOPIOIOTH TIEPEIYMOBH JUISI YTBOPEHHS KaHANIB
MIrparlii IJ1acToBOro (JIrOiIy.

B Vkpaini namigyerbcs 61u3bpK0 62 % HadTO-
BUX Ta 25% ra3oBUX CBEPUIOBMH, TEPMIH €KCILLY-
atauii nepesuirye 20 pokis [1], mo BuMarae mif-
BUIIEHOI YBard JI0 TEXHIYHOTO CTaHy IIUX CBEpPI-
JIOBWH, PO3pOOKU Ta BIPOBAHKEHHS HOBHX TEXHO-
JIOTi{, CIIPSIMOBaHHMX Ha 3a0e3NeYeHHs TepMeTHY-
HOCTI iX 3aKOJIOHHOT'O ITPOCTOPY.

Pesynbratn nmabopaTopHUX JOCHIIKEHb [2]
CBIMUATh, IO MIIHICTE TAMITOHAKHOIO KAaMEHIO
3aJIOKUTh BiJl BUJY HaBaHTAXKCHHS. Y pa3i CTHC-
KaHHSI BOHA € HallOUIBIIIO0, MEHINIA — Y pa3i BUTHU-
Hy (o5 = (0,25...0,5)-0,;) 1 HaliMeHIIa min dYac
po3TAryBaHHs (Gpes = (0,1...0,15)-0,). T'onoBHOO
METOI0 apMyBaHHsI TAMIIOHAXKHOTO KaMEHIO € Ha-
OJIMDKEHHS MIIIHOCTI Ha CTHCKAHHS 10 MIIHOCTI Ha
pO3TSIT.

VY mpakTHiii Ui apMyBaHHS TaMIIOHa)KHOTO
KaMEeHI0 B TMIpOIleci IIEMEHTYBaHHS CBEPUIOBHH
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BUKOPUCTOBYIOTbCS TPH THUIIM apMyKOYHX JOMi-
LIOK: OPraHivHi, MiHEpaJIbHI Ta IUTYYHi.

ApMyr04i IOMIIIKH OPraHiYHOTO MOXO/KEHHS
MalOTh HU3bKY aJI'€3il0 JIO MATPHUIli TAMIIOHAKHO-
ro KaMeHio [2], HH3bKY Mexaﬂquy MIIHICTh Ta
XIMIYHY aKTHBHICTh B3a€MOJIii MK BOJIOKHAMH Ta
MaTPUIICI0 TaMIIOHAXKHOTO KaMEHI0, TOMY IINpPO-
KOTO BUKOPHCTaHHS B TPAKTHII IIEeMEHTYBaHHS HE
3HANIUIN.

MiHepanbHOIO JJOMINIKOIO, 110 BUKOPHCTOBY-
€TbCS JUII apMyBaHHS LIEMEHTY, € XPHU30THII-
az0ect. B mpoMHCIIOBOCTI BHITYCKA€THCS CIM COp-
TiB I[LOTO MIHEPAJLHOIO BOJIOKHA. JlOCIiIKEHHS-
MU aBTOpiB [3] BCTAHOBJICHO, IO JOJABaHHS 10
nemenry 1,5...3% a3b6ecty 6-ro copty Ta 1,5...3%
XJIOPHCTOTO KaJIbL{iI0 y BOJOLUEMEHTHOMY BiIHO-
wenni 0,5...0,55 nokpamye nedopmaniiini Buac-
TUBOCTI TAMIIOHKHOTO KAMEHIO 1 3HHIKYE TPilly-
HOYTBOpEHHsI B (QUIbTpaliiiHii Kipii OypoBOro
pO3UKHY.

Jlo WTYYHHX BIHOCATBCS APMYHOYi JOMILIKK
Y BUTJIS/LL KPUCTAIIB MiIPOCKIIIKATIB KaJIbLIIO THUILY
KCOHATJIITY 1 TOOEPMOpITY, a TaKOK OC3BOIHI HUT-
KOIMO/MIOHI KPHCTAlM THUITY BOJUIACTOHITY JiaMer-
pom Bix 0,1 no 50 Mkm Ta moBxxuHOMO BiA 1 10 500
MKM. J[o IIbOTO X THIYy apMyIOUUX JIOMIIIOK Bif-
HOCSATh KBapIOBi, 0a3ajbTOBI, IIMPKOHOBI BOJIOKHA
Ta NOJINPOIiIEHOBY (i0pYy.

Meror cTarTi € OpieHTalisl HayKOBOTO IIO-
IIYKy TpU BUOOpI CKIIaJy apMOBaHWUX TaMIIOHAX-
HUX PO3UYMHIB Ta MPENCTABIICHHS PE3YJbTaTIB JI0-
CIT/DKEHb, CIIPSIMOBAHHUX Ha IMiJBHUILICHHS TEPMiHY
HaJIHHOI eKcIuTyaTalii IEMEHTHOrO KaMeHIo 3a
paxyHOK MOKpaIeHHs Horo aedopMalliifHux xapa-
KTEPUCTHK, 30KpeMa 3 PO3pOOKU perenTypu apMo-
BaHUX TAMIIOHAKHUX [[EMEHTHUX PO3YHHIB.

ABTOpaMH CTaTTi TPOBEACHO JIa0OPaTOpHi
JOCII/DKEHHS BIUTMBY INTYYHUX apMYyIOUUX JOMi-
IIOK Ha MIIHICHI XapaKTePUCTHKH CPOPMOBAHOTO
LIEMEHTHOr0 KaMmeHro. JIJis mociipkeHHs Oyin 00-
paHi HaWOUIBII PO3MOBCIODKCHI B OymiBENIbHIN
MPOMHCIIOBOCTI THUIH apMYIOUYHX JIOMIIIOK, a came
— TpW BUJM BOJUIACTOHITY, TPH BHIM 0a3aibTOBOT
¢i6pu Ta moninpormineHosa ¢idpa.

BomtacHOHIT — 116 TPUPOAHUN CHITIKAT Kallb-
1iro 3 TakuM XiMigHuUM ckiaagoM: CaO —45...48%,
Si0, — 50...53%, Fe,O5 — 0,05...0,2%, ALO; —
0,1...0,3%, MgO - 0,4...1%. CIDi3Hqu BJIACTHBOCTI
MiHepany: ryctua — 2900 Kr/m’, TBepmiCTh 3a
mkajo Mooca —4,5...5, HOKa3HI/IK pH-9,5...10.
ChOorojiHi BOJIJTACTOHIT ITUPOKO BUKOPHCTOBYETHCS
B CIIA, Kurai Ta iHIIMX KpaiHax sSK 3aMiHHUK Ka-
HIIepOreHHoro asbecty. PomoBuila BOJIACTOHITY
po3pobistoThes B Kutai, [naii, ®paniiii ta Pocii.

B cydyacHiit OyniBenbHii MpakTHIN BOJUIACTO-
HIT BUKOPHCTOBYETHCS SIK 100aBKa JI0 cyxux Oyi-
BEJIBHUX CyMillleii pi3HOro nmpu3HavyeHHs. Borac-
TOHIT TIJBUIIYE BOIOYTPUMYIOUY 31aTHICTh CyMi-
111, 3a0e3Mmeyye BUCOKY aJre3ito J0 MOBEPXOHb Ta
CTIMKICTh B KOPO31IMHOMY CEPEIOBHIIIL.

Jis mabopaTOpHUX TOCTIIKEHb 0Y10 00paHo
TpH HaWOUIBII PO3MOBCIO/PKEHI THITH BOJIJIACTOHI-
Ty: MB-05-97, MB-10-97, MB-30-96. Ilepma 1u-
¢pa B mmbpi Ha3BH BKa3zye Ha CepenHiil aiaMmerp
YaCTUHKH, J]pyra — Ha CTYIiHb OLTM3HU.

JlocmiypkeHHsT TPOBOJVIIUCH 3 BHKOPUCTaH-
HiAM Oe3noOaBouHoro rementy tumy [1LT-/10-50
Ta BOJIO-LIEMEHTHUM BIIHOLIIEHHSIM B/LI—O 5. Ipu
JIO/IaBaHHi JI0OABOK 3HAYEHHS BOJIO-CyMINIEBOTO
BiJIHOLICHHS! 3MIHIOBAJIOCh BIAIIOBIAHO 10 KiIbKO-
CTi BBE/ICHOI B PO34MH JI00aBKH.

Jnst OIIHKYM TeHJEHIIi pyHHYyBaHHS IIEMEHT-
HOT'0 KaMEHIO BUXOJIUIIA 3 TOTO, IIO:

Gcr =~ Oy = Op
€ Oc, Oy, Op — MEXKA MIIHOCTI TAMIIOHAXKHOTO
KaMEeHIO BIJIMOBIJTHO HAa CTUCKAaHHS, 3TMH Ta PO3-
TSAT.

OCKITBbKH CTHCKAIO4i Ta PO3TATYIOUI HAIpy-
JKEHHSI € TPAHMYHUMH 3 TOYKHM 30pY MilHOCTI, Oy-
JI0 NPUAHATO pillleHHs 06paTh OCHOBHUM KPHTEi-
€M OLHKH MILHICHUX XapaKTCPUCTHUK TaAMIIOHAX-
HOT'O KaMEHI0 KpUTepill pyHHIBHOI 31aTHOCTI
(KP3), ToOTO BimHOIIECHHS BEIMYMHHU T'PaHHUIII Mill-
HOCTI Ha CTHUCKaHHS JIO TPaHMIII MIITHOCTI Ha PO3-
TST.

Kopucryrouuch ynucioBUM 3HA4YEHHSIM KpHTE-
pist pyiHIBHOI 37aTHOCTI, HEOOXiHO BUOpaTH Ta-
MIIOHQ)KHI Martepiaid 3 HOro MiHIMaTbHUM 3Ha-
YCHHSIM.

JloclmijoKeHHss  BJIACTMBOCTEH  LIEMEHTHOIO
PO3YHHY 1 KaMEHIO TIPOBOAMIIKMCH y BilOBITHOCTI
1o JICTY BB.2.7.-86-99 [4]. OkpiM mHX BEIHYUH
BH3HAYAIMCh TaKi BJIACTUBOCTI LIEMEHTHOI'O PO3-
YHHY, SIK pPO3TiUHICTh, QiNbTpalis Ta ryctuHa. Pe-
3yJIBTATH JOCIIPKCHb HaBeneH1 B Ta0auisx 1, 2.

AHAJOTIYHI TOCIIPKEHHS TPOBOIMIINCH 3 JI0-
JaBaHHSIM JI0 MOPTJIAHIIIEMEHTY 0a3aibToBOI (id-
pu. Lleil mpOAYKT BUTOTOBIISIOTH METOIOM CKCTPY-
3ii — NPOTMCKYBaHHIM PO3ILIABIEHOI 6a3a1bTOBOL
MacH Kpi3b OTBOPH IEBHOTO Jiamerpa. bazambt —
1le TOTOBHI MPUPOJHii MaTepian st BUPOOHHUIIT-
Ba BOJIOKOH. BiH MmictuTh (3a Macorw) 45-50%
Si0,, 10-20% ALO; i no 20% FeO+Fe,0; i MgO.
BazanbToBa (ibpa BONOIIE BUCOKOI TPUPOIHOIO
MIIHICTIO, CTIMKICTIO JIO BIUIMBY arpeCHBHOIO Ce-
pEloBHUIIA, eNEKTPOI3ONSAIIHHIMHU BIaCTUBOCTSIMH,
€ TIPUPOJIHOIO Ta EKOJOTTYHO YHCTOK CHPOBHUHOIO.
BazanbToBi BOJOKHA € HAWOLIBII ONTHMATBHUMHU
3a TMOKa3HWKOM BIJHOIICHHS I[IHU Ta SKOCTI MOpi-
BHSIHO 3 CKJIOBOJIOKHOM Ta BYTJICIIEBHM BOJIOKHOM.

Jis mabopaTOpHUX IOCTIIKEHb 0Y10 00paHo
Tpu Bum OazanbroBoi hidpu : BMb 40.P6, BMB
40.P12, BMb 50.P12. Ilepma siitepa B Ha3Bi BKa-
3y€ Ha JliaMeTp BOJIOKHA y MIKpOHaXx, Jpyra — Ha
JOBXKHHY (DiOpHU B MiJTiMeTpax.

Pe3ynbraTu gociimpkeHb HaBEACHI B TAOJIUIIAX
3i4

Konupanns 3nadens KP3 (tabi. 4) Bkasye Ha
T€, 0 MII[HICTE TAMIIOHAYKHOI'O KaMEHIO Ha CTHC-
KaHHsI Y 4acl 3p0CTa€ IHTEHCUBHIIIIE, HIXK MIITHICTb
Ha PO3THT.

[NopiBHSIHHS pe3yNnbTaTiB apMyBaHHS IEMEH-
THOT'O KaMEHIO 3 JJaHUMH 1HIIMX aBTopiB [4] cBil-
4aTh, IO MICIsA CeMH Ii0 Ty)KaBIHHS Ta BOIOLIEME-
HTHOMY BigHomenHi B/I1=0,5 KP3 3 tpuBincoTko-
BOIO J00aBKkoI0 Xxpu3oTmi-azdecty (KP3 7,2)
npubimsHo piBauid KP3 3 cemuBincoTkoBoro n1oba-
BKOIO 0a3zanbroBoi ¢iopu mapku BMB 50.P12
(KP3 =6,92).

7 )
32 )
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Tab6anus 1 — BaracTuBocTi HeMEHTHOT0 PO3YMHY 3 JOAABAHHAM BOJUIACTOHITY

Bwmict I'yctuna I'yctuna A . .
OEZEKH J00aBKH, MTOPOIIIKY, PO3UHHY, P03T1;$[HCTB’ d?ﬁg)/g%aum,
a % KI/M KI/M XB
be3 nobdasku 0 3100 ... 3200 1860 22 185
3 1870 20,5 173
7 1880 17 126
MB-05-
05-97 10 1900 16 110
15 1920 15 70
3 1865 19,5 168
7 1880 17 113
MB-10-97 10 2900 1910 14,5 107
15 1920 13,5 101
3 1875 21 185
7 1890 19,8 165
MB-30- 2
30-96 10 1910 16,2 164
15 1930 14,3 162
Taoaunsa 2 — 3mina KP3 Tamnonaknoro kameHio B yaci
Yac 30epiraHHs 3pa3KiB 0 MOMEHTY BUIIPOOYBaHHS, 1Ti0
T Buicr 2 7 14 28
;[063131(1/1 HO6aBKH’ Gcm Gcm Gcm Gcm
o Zem Zem Zem
/o o, | K3 | o | K3 | o | KP3 | o | KP3
Mlla Mlla Mlla Mlla
4.68 14,5 16,40 27.4
be3 nobaBok 0 —’—0’53 8,83 —’—1’41 10,3 —’—1’21 13,55 —1,64 16,7
15,01 21.6 22.79 23.65
3 —’—1‘55 9,73 _’_1,85 11,67 —’—2’15 10,60 —’—2’01 11,77
7 18.44 1.6 24,12 12,06 22.92 12.95 22.45 8.91
MB-05-97 11,594 22,0900 21,7073 2.52
17,74 27,90 27,03 24,16
10 1.62 10,95 2.12 13,16 1.95 13,86 2.53 9,55
17.31 28.4 27.46 26.4
15 _’_1,65 10,49 —2’22 12,8 _’_2,08 13,2 —’—2’53 10,45
14,19 23.40 22.83 30.12
3 —’—1’55 9,16 —’—1’95 12,00 —’—2’15 10,62 —2’27 13,27
7 18101\ 560 | 2337 | 1498 | 2292 | jp95 | 2328 | 4
MB-10-97 1,85 1,73 1,77 2,36
13.97 23.85 24.4 25.78
10 —’—1’74 8,03 —’—1’75 13,63 _’_1,80 13,56 —’—2’54 10,15
11.68 23.98 25.03 27.14
15 EPT) 7,89 —1’75 13,7 _’_1,82 13,75 —’—2’75 9,87
8,17 15,72 22.12 25.00
3 —’—0’93 8,78 —’—1’77 8,88 —’—1’72 12,86 _’_1,85 13,5
7 760 | 35 | 2057 | 50 | 2019 | g 40 | 2893 1,y
MB-30-96 0,91 1,70 2,13 2,05
10 LI 999 | 2001 1 g gg | ZLAL | 405 | 2382 1) g
1,34 ’ 1,91 ’ 2,13 ’ 2,32 ’
14,23 19,36 5.13 27.69
15 —’—1’77 8,04 —’—2’13 9,09 _’_2,26 9,45 —’—2’54 10,9
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Tabauus 3 — BaracTuBoCTi HeMEHTHOT0 PO3YHMHY 3 J0JABAHHAM 0a3a1bTOBOI (idpu

Bwmict I'yctuna I'yctuna A . .
OEZEKH J00aBKH, MTOPOIIIKY, PO3UHHY, P03T1:;[IICTB’ q?ﬁ%’/g%ag‘ﬂ
o % KI/M KI/M
be3 nobdasku 0 3100 ... 3200 1860 22 185
3 1870 22 163
BMGE 40.P6 5 1875 21.3 152
7 1880 20,3 101
3 1865 22,3 192
BMFE 40.P12 5 2800 1880 22.2 175
7 1885 21,7 151
3 1870 22,2 192
BMGE 50.P12 5 1880 22,0 190
7 1890 22,0 185
Taoaunsa 4 — 3mina KP3 TaMmnonakHOro kamMeHIo B 4yaci
Yac 30epiraHHs 3pa3KiB 0 MOMEHTY BUIIPOOYBaHHS, JTi0
Bui 2 7 14 28
Tun MICT
106aBKU nobaeku, | O, o, O o
o Zem
/o s, | k3 | & KP3 | o, | KP3 | o | KP3
Mlla MIla MIla MIla
4.68 14.5 16.40 27.4
be3 nobaBok 0 —0’53 8,83 141 10,3 101 13,55 164 16,7
9.60 17.28 23.16 25.92
3 1.45 6,62 1.61 10,73 2.78 8,33 3,22 8,05
11,58 20.84 22.97 26.85
BMGE 40.P6 5 1.64 7,06 _’_2,16 9,65 —’—2’93 7,84 —’—3’25 8,26
13,86 18.62 22.07 33,67
7 1,86 7.45 2.45 7.6 3.19 6,92 3,87 8,7
11.06 20,1 24.82 30,0
3 1.50 7.37 2.03 9.9 2,57 9,66 2,42 12,4
13,76 23.11 23.09 34.81
BME 40.P12 === s=s S=as
0 5 2.10 6,55 2.56 9,03 271 8,52 2.5 11,8
11.04 23.56 26,07 29.47
7 2.66 415 3,12 7,55 3,00 8,69 4,15 7.1
8,78 28.36 26.33 34.35
3 —’—1’22 7,20 _’_2,16 9,09 —’—2’31 11,4 —’—3’04 11,3
10,06 20.65 21.76 27.50
BMB 50.P12 5 _’_1,56 6,45 —’—2’54 8,13 —’—2’41 9,03 —’—3’10 8,87
9,27 20.46 23.92 32.86
7 _’_1,80 5,15 —’—2’94 6,96 _’_2,76 8,67 _’_3,16 10,4
[Moninponinenora ¢idpa (II1D), sk 1 6azanb- Bucnosxku

TOBa, BUTOTOBJIETHCS METOJOM eKCTpys3ii. [loB-
KMHA BOJIOKHa (iOpW cTaHOBUTH 12 MM, a #Horo
niamerp — 10 MxM. Pe3ynbraT mociipkeHs Biac-
THBOCTEH IIEMEHTHOT'O PO3UUHY 3 J0/aBaHHSM T10-
ninpornineHoBoi Gpidpu 3BexeHi 10 Tadbaumb 5 Ta 6.
Pesynbratu mociimkeHb CBiq4aTh, Mo eeKT
samwkeHHss KP3 memeHTHOro xameHro 3 J10/JaBaH-
HAM TOMINpONineHoBoi (idpu BUCOKMH, OIHAK
TEXHOJIOT1YHI BIIACTUBOCTI PO3YHHY (po3T1qH10TL i
¢inpTparis) He BinnoBigaroTh Bumoram JJCTVY [4].

34 )

JlobaBKka MIKpOBOJUTACTOHITY MPAaKTHYHO HE
CTBOpIOE e(eKTy apMyBaHHsS TaMIIOHa)KHOTO Ka-
MEHIO 1 He MoXe OyTH pEeKOMEHIOBaHa JjIs IpaK-
TUYHOTO BUKOPHCTAHHS SIK OKPEMO B3sITa apMyroda
JIOMIIIIKA.

2. PesynbTaTi 1OCIIUKEHD BIACTUBOCTEH 1ie-
MEHTHOT'0 PO3YMHY i KaMEHIO 3 JoJJaBaHHsIM 0a3a-
JTBTOBUX BOJIOKOH Mapku BMB-40.P12 6inbmie 5%
Ta nominponineHosoi ¢ibpu  0,5...1% miarsep-
JUKYIOTb e(EKTUBHICTh iX BUKODHCTAaHHS B SIKOCTi
apMmytoumx aomimiok. OmHak, npu gonaBanti [1T1D

_/
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Tabauus 5 — BracTuBocTi HeMEHTHOT0 PO3YMHY 3 J0AABAHHAM NoJiNponijienoBoi ¢iopu

Bwmict I'yctuna I'yctuna A . .
HO%ZEKH J00aBKH, MTOPOIIIKY, PO3UHHY, P03T1:;HCTB’ q?ﬁ%’/gpoa;‘g"
% KI/M KI/M
be3 nobdasku 0 3100 ... 3200 1860 22 185
0,2 1860 19,2 175
Honinponinenosa 0,5 910 1850 15,6 168
¢ibpa 0,7 1850 13,2 160
1 1840 10,9 152
Taoaunsa 6 — 3mina KP3 TaMnmonakHOro kamMeHIo B 4yaci
Yac 30epiranHs 3pa3KiB 10 MOMEHTY BHIIPOOYBaHHS, /110
Bwmict 2 7 14 28
Trmn 00aBKH o o (o (o
100aBKH A o ’ Zem Zem Zem Zem
0 o, KP3 o KP3 o, KP3 o, KP3
MlIla MlIla MlIla MlIla
4.68 14,5 16,40 27.4
be3 nobaBok 0 —’—0’53 8,83 —’—1’41 10,3 —’—1’21 13,55 _’_1.64 16,7
4.48 13.2 16,48 16.47
0,2 _’_0,62 7,23 —’—1’45 9,11 —’—1’47 11,21 —’—1’50 10,98
. 5.38 14,34 16,21 13,18
E}‘%Ili-iﬂeHOBa o 0,8 6.73 1,77 8,1 1,62 10,01 1,56 8,45
i6pa 4,12 11,69 12,23 11,73
}iGp 0,7 4—0’82 5,03 —’—1’79 6,53 —’—1’ s | T4 —’—1’ v | 694
2.73 7.48 7.82 6,23
I 0,85 3,21 1,81 413 1,7 4,6 1,73 3,6

noHag 0,5% poO3TIYHICTE IIEMEHTHOTO PO3YHHY
3HUXKYETHCS 1 BUXOAUTH 32 JOMYCTHMI MEXI.

3. Jlng OiABMILEHHS PO3TIYHOCTI HEOOXITHO
MPOBECTU JIOCHTIPKEHHS BIACTHBOCTEH EMEHTHO-
r'0 pO3UMHY 3 100aBKOIO IIACTU(IKATOPIB.
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