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TEXHOJIOI'TYHI ACHEKTH BUT'OTOBJIEHHA IIOPU30BAHUX CKJIANIB CYXHUX
BYAIBEJIBHUX CYMIIIENU
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TECHNOLOGICAL ASPECTS OF MANUFACTURING POROUS COMPOUNDS DRY MIXES
A. Bondar

Obrpynmosana  akmyanivHicms  po3pooku  cknadie  cyxux Oyoieeavnux cymiwei (CBC)
NOPU308AHOT CIMPYKMYPU AK HOB020 CYYACHO20 Menn0i3onayitinozo mamepiany. Onucano cnocio
OMPUMAHHA  NOPU30BAHUX pPO3UUHOBUX cymiwed Ha ocHogi CHC 3  BUKOPUCMAHHAM  PIOKUX
NIHOYMBOPIOBAYi6 Ma HABCOCHO OCHOBHI GIACMUBOCMI OMPUMAHUX CK1adie. Poszensnymo ocnoeHi
npobdIeMuy U2OMOBILEHHS CYX020 NIHOYMEOPIo8aya 3 pioko2o konyenmpamy. Oxapakxmepuso8ano 0CHOBHI
mexHono02iyHi ocobaueocmi suecomogienus nopuzosanux CBEC 01 menaux wmykamypox ma nioioe Ha
OCHO8I 36UYALIHUX WITbHUX 3ANO0GHIOBAYIE | HANOBHIO8AUYI8, MAKUX SAK KEAPYOBUL NICOK, 2aUHd,
Kapbonamuul nicox. Onucano nepcnexmusy CmMeoOpPeHHs eqeKmusHUX HeagmoKIAGHUX NIHOOEMOHI8 Ha
OCHO8I CYXuxX cymiuietl.

ObocHosana akmyarbHOCmMb pazpabomxu cocmaeog cyxux cmpoumenvuvix cmeceti (CCC)
NOPUBUPOBAHHOU CMPYKMYPbL KAK HOB020 COBPEMEHHO020 MenIoU30ayuonHo2o mamepuana. Onucan
CROCOO NOJYyHUeHUs: NOPUUPOBAHHBIX pacmeophbix cmecell Ha ochoge CHC ¢ ucnonvzosanuem dcuoxkux
nenoobpasosameneii u npueedeHsl OCHOGHLLE CEOUCMBA NOTYYEHbIX cOCcmagos. Paccmompenvt ocHogHble
npoobieMvl NPOU3BOOCMEA CYX020 NEeHO0OPAz08amens U3 JHcuoko2o Kouyenmpama. OxapaxkmepusoeaHul
OCHOBHble mexHoNIo2udecKue ocobeHnocmu  uzeomosinenus nopusuposanuvix CBC  0ns  menavix
WMYKamypox U NOJN08 HA OCHOBE OOLIYHBIX NJIOMMBIX 3ANOJHUMENed U HANOAHUmMeRel, MaKux Kax
K6apyesvlll necox, 2enuma, xapoowamuuvlii necox. Onucanvl nepcnekmusvl co30aHusi IPhexmugHbix
HeasmoKIAGHbIX NEHOOEMOHO8 HA OCHOBE CYXUX CMeCell.

In the article soundly the relevance of develop composition of dry construction mix of porous
structure as new modern insulating materials. Described the method producing porous mortar mix based
on dry construction mix using liquid foamer and described the basic properties of the compositions.
Reviewed the main problems of making dry foamer from liquid concentrate. Described the main
technological features of production of porous dry construction mix for warm plasters and floors based
on ordinary dense aggregates and fillers such as silica sand, clay, carbonate sand. Described prospect of
making effective foam which made without autoclave based on dry mixes.

Beryn

OCHOBHOIO TIPOOJIEMOIO TEXHOJIOTII BHTOTOBJICHHS €(QEKTHBHUX TEIUIOIOAIIHNHAX CYXHUX
OyniBenpaux cymimei (CbC) € mpakTuuHa BiACYTHICTH Ha PUHKY OYAiBEIbHHUX MaTepialliB CyXOro
MiHOYTBOPIOBaYa, SKUH O TO3BOJISIB BUTOTOBIISATH BHPOOM UM MOHOJITHI KOHCTPYKLII 38 TEXHOJIOTIEIO
OTpYUMaHHS PO3YMHOBHX ¥ O0eTOHHHUX cyMmirmiei i3 CbC: 3MinryBaHHS TOTOBOI CyMillli BCiX KOMITOHEHTIB 3
BOJIOIO Oe3mocepeHbo Ha OyaiBensHOMY Maiaanuuky. CtBopeHHs nopu3oBanux CBC 3 BUKOpHUCTaHHSAM
MiHOYTBOPIOIOYMX /00aBOK BIAKpHBA€ NEPCHEKTUBHUM HANpsAM OTPUMAHHS TeIJIOI30JALIHHIX
MTYKaTypOK, TEIUIUX TIJIOT Ta BUPOOIB 1 MOHOJIITHUX KOHCTPYKIIIH 3 HEABTOKJIABHUX IIHOOETOHIB, SKi
XapaKTEPU3YIOThCSA CTAOITFHUMH TEXHOJIOTIYHUMH 1 (Pi3MKO-MEXaHIYHMMH BJIACTUBOCTSAMH, a TaKOX
MTPOCTOTOIO 1 EKOHOMIYHICTIO TEXHOJIOTIi BUTOTOBJICHHS.

Mera i 3anauyi podortu:

— BU3HAYUTH NEPCIICKTUBY BUPOOHUIITBA 1 BUKOpHCTaHHS nmopu3oBanux ChbC;

—  JIOCHIIMTH CITOCIO OTPUMAaHHS MIOPU30BAHUX PO3YMHOBHUX cyMmirieit Ha ocHOBI CBC;

— BCTaHOBHUTH OCHOBHI ITPOOJIEMH CTBOPEHHS IIHOYTBOPIOBAYA IS CYXUX CYMIIIICH;

—  PO3MIISHYTH TEXHOJOTIYHI 0COOIMBOCTI BUTOTOBIIEHHS Topru3oBanux ChC.

IlepcnexTnBa BUpOOHUITBA | BUKOpHcTaHHA nopu3zoBannx CBC
CtpiMKHH PO3BUTOK OyAiBeNbHOI Tady3i Ta BHMOTH CYYacHOTO CIOXHBaya MOTPeOyIOTh
CTBOPEHHsI HOBHX e(peKTHBHUX OymiBenbHHX MaTepiamiB. CydacHi maTepiaqyd MaioTh 3a0e3ledyBaTH
BHMOTH SKOCTI, HAAIHOCTI, TOBIOBIYHOCTI, eKOHOMIYHOCTi. KpiMm Toro 3 Bctymom y mito B 2007 p. HOBUX
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oyxaisenbaux HOpM JIBH B.2.6.-31:2006 «KoHucTpykitii OyaiBenb Ta copya. TeroBa 1305s1tis OyaiBeIb
BHMOTH JI0 TEIUIOI30JIsIMi] HOBUX OyIWHKIB Ta OyAWHKIB, IO MiIJIATAIOTh PEKOHCTPYKIi, 301IbIIeHI Ha
20-40 %. Tomy akTyanbHOIO € moTpeba OyIdiBEJBHOIO KOMIUIEKCY y CYYacHHX TeII030epiratouux
MaTepianax i IpOJOBKYEThCS TOUIYK PECypco- Ta eHepro30epiralounx mMarepianiB Ta BHPOOiB, 30KpeMa
BITYM3HSHUX YTEIUIIOBAYiB Ta JIETKUX CTIHOBMX KOHCTPYKIIiH, sIKi 3a0e3MedyaTrb BHCOKWH TeII03aXUCT
OyanHKiB. TaknMu MaTepiajgamMu ChOTOTHI MOXYTh Oyt cyxi OyxiBempHi cymimi (CBC), sxi maioTh
3MOTY IiJBHIIHUTH SIKICTh 1 CTaOLIBHICTh Oyb-IKHUX OYyIiBENbHUX POOIT, CKOPOTUTH iX TEPMiH, 3SMEHIIUTH
ix BapTiCTh.

B 2012 p. 00’eM ykpaiHCBKOTO PHHKY CYXHMX CyMillleil Ha IeMeHTHill ocHOBI ckias Oims 1,3-1,4
MJH. T. (CyMilli 3 BUKOPWUCTaHHAM XIMIYHUX 100aBOK), KOJHM 3arajpHuii 00’eMm Bumycky Bcix CBC B
VYxpaini — 2,14 man. 1. Imnopt CBC 3a 2012 p. cknaB npubnuzHo 250 Tuc. T. (B OCHOBHOMY CyMilli
Typenpkux BupoOHMKIB). Ha puc. 1 momanmii ykpaincekuii puHok CBC Ha memMeHTHIN OCHOBI, Ae y
BIJICOTKaX 3a3HA4YCHWH MPHUOIM3HUA 00CSAT BUPOOHMIITBA Ta CIIOKMBAHHS CYXHX CyMiIllIei BiIMOBIAHO 10
IX MPU3HAYECHHS.
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Puc. 1. Yxpaincekuii puaok cioxuBadast CbC Ha memeHTHi# ocHOBi y 2012 p.

[lepcneKTHBHUM HAampsSIMKOM BUKOPUCTAaHHS CyXUX OyIiBEeNbHUX CYMIlIEH € TeruIoi30Msis
MIPUMIIIEHB 1 YTEeTIEHH ITiJIOT, BUTOTOBIIEHHS HA iX OCHOBI TEIUIOI30NALIHHUX BUPOOiB. IIpoTe puHOK
Cy4JacHHX Teruoizomsminaux Ta yremmorounx CBC momaHwit 1307I0I0YMMH CyMilIaMH Ha OCHOBI
MOJIIMEPHHUX MaTepiajiB i CKJIaJaMH TOJIETIICHOT MUIBHOCTI, IO JAOCATAETHCS BUKOPUCTAHHSIM MTOPUCTUX
3allOBHIOBAYIB (IEPJIIT, BEPMHUKYJIT, KYJIbKH MiHOMNONICTUPONY, Mem3a Toulo). llpakTHyHO BimcyTHi
noni6Hi CbC rst BamTyBaHHS TiIOT Ta BATOTOBJICHHS HI3APIOBATHX OETOHIB.

[TopuzoBani CBC marTh psii iCTOTHHX MepeBar Haj JAAaBHO BIIOMHMH TEIUIOI30JSALIHHUMU
MaTepianamu (IiHONOIICTUPOII, MiHEPAJIOBATHI 1 CKIIOBATHI YTEIUTIOBAYi): HE MOTPEOYIOTh MONEPEIHHOTO
BHPIBHIOBAHHS, CTBOPIOIOTH CYIIJILHUHN TEIUIOI30JIAIIHHNE map 0e3 MICTKIB XOJIOAY, TUTACTHYHI, MalOTh
BHCOKI ITOKa3HMKHA BOTHECTIHKOCTI Ta CTIHKOCTI O YpaKeHHS OpraHi3MaMH, €KOJIOTi4Hi, JOBTOBIUHI,
TEXHOJIOT1YHI, eKOHOMIYHIi [1].

OcHoBHOIO cupoBuHOIO 11 BUpoOHUIITBA ChC € Taki OymiBeapHI KOPUCHI KOITAJTMHY SIK BaITHSK,
TJIMHY, KAOJiH, MICKH, 3allach SKUX B YKpaiHi BenuKki. TakoxX I CKIaMiB CYXHX OyHiBEIBHUX CyMIIICH
Ul HI3ApIOBaTHX OCTOHIB e()EeKTUBHO BHKOPHCTOBYIOTHCS BTOPHMHHA CHUPOBHMHA Ta BiJXOIU
npomucioBocti [2]. OpHak iCHYIOTh Taki OCHOBHI HEBHpIIIEHI NHTaHHS CTOCOBHO CTBOPEHHS
nopm3oBanux CBC: cyminn Ha OCHOBI IMOPHCTHX 3allOBHIOBAYIB MAIOTh ITIJIBUINEHY KPUXKICTh 1 HU3BKI
MeXaHi4Hi BJIACTHBOCTi; CyMilli JUIS HEaBTOKJIABHHX OCTOHIB HE € 3aKiHUCHOI0 KOMIIO3WLIEID depe3
BIJICYTHICTB y X CKJIaJi MHOYTBOpIOBaya (BiH J0JaeThCs Oe3mocepeJHbO Ha CTail 3aMillyBaHHS CyMilli
3 BOJIOIO, OCKUTBKH € PiTKOIO YU TACTOIOAIOHOI0 PEIOBHUHOIO).

OTpuMaHHS MOPHU30BAHUX PO3YMHOBHUX cyMmimeii Ha ocHOBI CBC

Po3po0bieHi ckinany HeMEHTHUX NOPU30BAaHUX CYXHX OyAiBEIbHHUX CyMilllell Ha OCHOBI MiCLEBHX
CHPOBHHHHX MartepiaiiB, BimxoniB mpomuciaoBocti (3oma-euHoc TEC) [3, 4]. lani CBC Biapi3HAIOTHCS
BiJl BiIOMUX THM, IO MOPH30BaHa CTPYKTypa AOCATanach BBEJCHHSIM MMOBEPXHEBO-aKTUBHUX PEUOBHH, a
HE BUKOPUCTAHHSIM ITOPUCTHUX 3aIIOBHIOBAYiB, TAKUX SIK MEPIIT YK BepMHUKYIIT. Lle m03BomMIIO0 OTpUMaTH
e(eKTUBHI CyMIIlll MOPU30BAHOI CTPYKTYPH I TCIUIMX INTYKATYpPOK Ta MiIJIOr Ha OCHOBI 3BHYAHHMX
IIIIBHUX 3allOBHIOBAYiB 1 HAMOBHIOBAYiB, TaKUX SK KBapLOBUH ITICOK, TJIMHA, KapOOHATHHM ITICOK.
BukopucTaHHs LEMEHTHOrO B’SDKy4Oro npu LboMy oOmexysaiocs 10-12 % Bim macum cyxux
KOMIIOHEHTIB. EdekT mopusaiii cyxux cymiiieii Ha OCHOBI 3BMYAMHMX IIIJIbHUX 3allOBHIOBAYIB 1
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HaMoOBHIOBAYiB ckmagae 33-65 %. Ix mimmicts y 1,1-2,8 pasa suma, ik y CBC Ha mopucTux
3amoBHIOBayax. [lopiBHsuIbHA XapakTepucTika BiactuBocTeit ChbC HaBenena B Tabmumi 1.

Tabnuns 1
IopiBHsaIbHA XapakTepucTuKa BiacTuBocTeid CBC Ha mopucTux i mijsHux
3al0BHIOBAYAX i HATIOBHIOBAYax

ToKasHIKI Binomi CbC Ha JIETKUX TIOPH30BAHAX [NopwnzoBani C];C Ha IIITFHAX
3al0BHIOBAaYaXx 1 HAITOBHIOBAYax 3aIOBHIOBaYaXx i HAIIOBHIOBAYax
CepeiHs NIUIBHICTD, Kr/m° 350-800 700-1200
Meska minHocTi Ha cTuck, MIla 0,45-1,8 0,5-4,9
Temmonpoginnicts, B1/(M-K) 0,09-0,132 0,277-0,536
BonoTeepaHe BiIHOIICHHS 0,33-0,45 0,19-0.4
PyxmuBicTh, cM 8 8-16

OcHoBHi Mpo0J1eMH CTBOPEHHS MiHOYTBOPIOBAaYa JIsl CyXUX cyMmimeit

[Ipobnemy BUNyCKy €(QEKTHBHUX BITUYM3HSIHHUX TEIJIOI3OMALIAHAX CYXHX CyMIlIel CTBOPIOE
BIJICYTHICTh CYXHMX TOPOIIKOBMX mopm3ylounx nobaBok mis CBC. IcHyrowi cyxi miHOyTBOproBadi
(mampuknan, «Lori») € JOCUTh HOPOTHMH CIEI[iaIbHO PO3POOIICHUMH TMOJIMEPHUMH KOMTIO3HIIISIMH 1
BHITYCKAIOTBCSl Y TPaHYJIHOBAHOMY BHUTIISAI XIMIYHMMH mignpuemctBamu Itamii Ta Himewunnu. IIporte
IpaHyJIbOBaHUK KOHIIGHTpAT Mepes BHUKOPHCTAaHHSAM HEOOXiJHO PO3YHMHATH Yy BOAI IJIi OTPUMAaHHS
pobodoro po3unHy MiHOYTBOpIOBada He0OXimHOI KoHIeHTpalii. [loganbire BUTOTOBIEHHS MTOPU30BAHIX
pO34HHIB 1 OETOHIB BiOYyBaeThCa caMe 3 poOOUYMM PO3YMHOM MiHOYTBOPIOBaYa, a HE CYXOI0 JOOABKOIO.
[ToapiOHEHHS MIHOYTBOPIOIOYOTO IPAHYNATY 0 TOHKOIUCIIEPCHOTO CTaHY JUISl 3MILIYBaHHS 3 CYMiLIIIIO
Ha cranii 1l 3aBOACHKOTO BUTOTOBJICHHS HE € e(EeKTUBHHMM: BiIOYBA€ThCS HANMIMAHHSA 1 3JTUMAaHHS
YaCTHHOK MIHOYTBOPIOBAYa; KiTbKICTh HEOOXITHOTO MIHOYTBOPIOBaYa € JOCUTHh Majolo, a KOHIIEHTpAIlis
Iy’e BHCOKOIO, 00 PIBHOMIPHO PO3MOIUIATHA HEOOXIAHY KUTBKICTh MOPU3YI0UOi M0OAaBKH MO BCHOMY
00’eMy cyxoi cymimi (mpudauzHo 40-70 rpam cyxoro miHoyrBoptoBada Ha 100 kr cyxoi cymiri).

TexHoJ10TiYHi 000 IMBOCTI BUroTOBJIeHHs! mopuzoBanux CbC

OcCoONHUBICTIO BUTOTOBJICHHSI pO3UMHOBUX cyMimield Ha ocHOBI CBbC € rigpaTaiisi HEeMEHTIB mpH
HelocTaTHIM KimbkocTi Boau [5]. CTBOpeHHS MaKCMMalbHOrO e(eKTy Mmopu3alii mpu BHIOTOBJICHHI
miHOOeTOHiIB MOTpedye ab0 30UTBIIEHHS KUTHKOCTI BOIH, a00 BUKOPUCTAaHHS MHOT€HEPYIOUNX YCTaHOBOK.
Taka TexXHOJNOTis BUTOTOBIIEHHS HE JO3BOJISIE OTPHMYBATH IOPU30BaHI PO3UYMHM HA OCHOBI CyXHX
cyMilmie HU3bKOI INUIBHOCTI 31 30€pEeKEHHAM BHCOKHX (i3MKO-MEXaHIYHUX XapaKTepUCTUK, a
BHTOTOBJICHHS iX Oe3MocepeIHh0 Ha OymiBEIPHOMY MaWIaHIMKY MOTPeOye TOTATKOBOTO CITCIiaTbHOTO
o0nagHaHHS 1 YCKIIaTHEHHS TEXHOJIOTi BUTOTOBJICHHS.

TexHonoriss BUroToBieHHs1 po3unHoBUX cyMimeid i3 CBC nepenbauae 000B’s13k0Be BUKOHAHHS
Meroauky, HaBenaeHoi B myHkTi 11.2. JICTY b B.2.7-126:2011 [6] Ta BUKOpHCTaHHSA 3MiITyBada i3
Hacamgkoro 31 mBuakicTio Baya 400-600 obOepTiB 3a XBHWIMHY. 3aCTOCYBaHHS TaKOTO 3MilllyBada MpH
BUTOTOBJIEHHI mopu3oBaHux ckiaaniB CbC He € edexkruBHMM. Husbka mBHAKICTE 0OEpTaHHS TaKOTO
3MillyBa4ya HE JO03BOJISIE OTPUMAaTH PIBHOMIPHO TOPHU30BAHUH PO3YHMH, OCKUIBKM HE BAAETHCA 30MTH
CTIKY THY BHCOKOi KPaTHOCTI HaBiTh IPH BHCOKHX KOHIICHTpAIliSX MMHOYTBOPIOBaYa YW 301TBIICHHI
gacy 3MimryBaHHSA. ToMy Ipu BHTOTOBJIEHHI TOPHU30BAaHUX Po3urHOBHX cyMimiei i3 CbC HeoOXigHo0
YMOBOIO € BHUKOPHCTaHHS BHCOKOCKOPOCHOTO 3MilryBaya 31 mBuzakicTio Bama 800 i Buiie oOepTiB 3a
XBUIJIMHY.

[IutaHHA BiICYTHOCTI CyXOTO ITHOYTBOpPIOBa4Ya MOXKHA BHPIIIUTH METOJAOM BHIIAPOBYBAaHHS
piakux miHOyTBOptoBauiB [7, 8]. OOMEKEHHSIM MPH LBOMY € JIHIIE NPUpoJa MiHOYTBOproBaya (OiIKOBi
MiHOYTBOPIOBaYi BTPayalOTh CBOI BJIACTHBOCTI IPU TPHBAJIOMY BIUIMBI BHCOKHX TeMIepaTyp) Ta Horo
CTYITiHh BOTHEHEOE3MEUHOCT] (MKl CHHTSTHYHI MMHOYTBOPIOBaYl MOXYThH CITaJlaXyBaTH Ta 3alMAaTHCh).
[IpoTe HasABHICTH Ta JOCTYIHICTH BEIHMKOI KiJIBKOCTI MIHOYTBOPIOIOUMX 100aBOK, iX mocTiiiHa po3poOka i
BUIYCK HOBOTO TPOJYKTY [03BOJsiE €(EeKTUBHO 3aCTOCOBYBATH NPOMOHOBAHMKA METOA. Takox
HEepPCTIeKTUBHUM € IUIAX IEePEeBEACHHS CHHTETHYHHX ITIHOYTBOPIOBAYIB B CyXHH CTaH COpOLiHHMM
crrocobom [9].

BaxiuBUM aclieKTOM B TEXHOJIOTii BUTOTOBJIEHHS mopu3oBaHuX po3unHiB 3 CbC € Bu3HaueHHS
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ONTUMAJIBHOTO BMICTY BOJM Ta uacy 30uBaHHsA. HaaMmipHa KUIBKICTH BOAM TMPHU3BOJIUTH JO 3HAYHOI
yCaJKH BUTOTOBJICHOTO IIOPH30BAHOTO PO3YMHY YH OETOHY, YTBOPEHHS HEPIBHOMIPHUX BKJIIOYEHb
BEIMKUX TIOp B mapi po3unHy. HemocTaTHS KiMbKICTh BOAM, KpiM HEMOBHOI Tifgparallii meMeHTy (SK
HACJiIOK 3HaYHE 3HIKCHHS MIIJHOCTI), IPU3BOAUTH 10 HU3BKOTO e(heKTy Mmopu3allii, HaBiTh MPU BUCOKIH
KOHIeHTpalii miHoyTBOproBada. OcrtanHili (akTop ciig 0coOIWBO  BpPaxOBYBAaTH, OCKIUIBKH
3aCTOCOBYBaHHSI 1 TBEPIHEHHSI CYXHX CyMiIlleii Mae BiOyBaTHCh MEPEBAKHO B TIOBITPSHO-CYXHX YMOBax,
a caMi cyxi cymimi MaroTh BoJoricts He Oinbie 0,5 %.

BucHoBku

— BwusHaueHo mepcrnekTHBY BUPOOHHITBA 1 BUKOprcTaHHA mopu3oBaHnX CBC sk HOBOTO e(peKTHBHOTO
MaTepiany, 10 MOXKe 3aMiHUTH TPaAWLiNAHI yTEIUTIoBavl Ui CTiH Ta MiAJIOT, CIPOCTUTU TEXHOJIOTIiI0
BHUTOTOBJICHHS HI3JpIOBaTUX OETOHIB Ta BUPOOIB 3 HUX.

— Cnoci0 oTpuMaHHS TIOPH30BaHMX pO3YMHOBHX cyMimedl Ha ocHOBI CBC 3 BHKOpHCTaHHAM
MOBEPXHEBO-aKTUBHUX PEUOBUH JI03BOJISIE OTPUMYBATH HA OCHOBI 3BUUANHHX IIUIBHUX 3allOBHIOBAYiB
1 HaImOBHIOBAYiB cyMimi 3 KoedinieHToM TeronpoigHocTi A=0,277-0,536 B1/(M-K) Ta MinHicTIO Ha
ctuck 0,5-4,9 MlIa.

— OcHOBHI TpoOJIeMH CTBOPEHHSI MIHOYTBOPIOBAYa ISl CYXHX CyMIIIeH MONATAIOTh y MPaKTHIHIN
BIJICYyTHOCTiI CyXOTro MIHOYTBOpPIOBaYa Ha PHWHKY OymiBENFHUX MaTepiamiB, a MPH HOTO HASBHOCTI
BUHHUKAIOTh MPOOJIEMH 3 BBEICHHSIM 1 PIBHOMIPHUM PO3MOALIOM IO BCbOMY 00’ €My CyXO0i CyMili, 1o
BHITYCKA€TbCA, OCKIIBKM BHTPATH CYXOTO MiHOyTBOpioBada Ha 100 Kr cymimri CTaHOBISTH BCHOTO
6mu3bpKo 40-70 1.

— PosrnsgHyTO TEeXHOMOTiIYHI 0COOMUBOCTI BUroTOBICHHS mopu3oBaHiX CBC: BIIMB MIBHUAKOCTI 1 yacy
3MILTYBaHHS, MOXKIIMBI CITIOCOOM BUI'OTOBJICHHSI CYXOT'O MiHOYTBOPIOBaYa, BaXKIMBICTh ONTUMAIILHOTO
BMICTY BOJH.
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