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Aooumuenvle mexrHono2uu unu cmpoumenvnas 3D neuamn, xomsa u He 0Opent HA HACMOAUUTI MOMEHM
D0IbULO20 NPAKMUYECKO20 SHAYEHUS, OYOym Kpaiine socmpebosanbl 6 camom Onuxcaiiuiem 6yoywem. O6
9MOM CeUOemenbemeyem OOUUPHDBIT NOJOHCUMETbHBIT ONbIM UX NPUMEHEHUs 8 CAMBIX PA3HBIX 00AACmAX
HAYKU U MeXHUKU. ][ yeneuno2o eneoperus 6 Cmpoumeiscmeo mpebyemes npugecmi @ COomeememeue
nokazamen NOCIONHO U3LOMABIUBAEMBIX KOHCIPYKYUIL C NPeObAGNICMbIMI K HUM MpPebOGAHUAMU, HAUDO-
Jiee 8AJCHBIM U3 KOMOPbIX A6IAeMC mepMuyeckoe conpomueierue. Pacnpocmpanénuiii cnocob konmyp-
HOTi neYami ¢ 3anOJIHeHUueM NOI0CHeT Men1oU30IAYUOHHBIM MAMEPUTLOM NOKA eé OANEK OM COBePULeH-
cmed. B smoii ceasu akxmyanvHoil aensemes paspabomxa mexHoa02uu aOOUmuUEHO20 U320moeieHus (ne-
Yamu) NOIHOMENbIX KOHCMPYKYUI U3 NOPUZOEAHHBIX MAMEPUATO08, 8 YACHHOCHIU, HeAB8MOKIAGHO20 2a300e-

MOHA.

Kanroueswie crosa: cmpoumensuasn 3D neuams, Heaemoxiaguviil 2a300emon, ynpasierue nopusayuetl,

ynpaejieHue Cxeamvbl6drueM.

Beeaenue. Ctpourenpras 3D meuars wiu ana-
JUTHBHBIC (TOCIONHBIC) TEXHOJOIHMH BO3BSIACHUS
KOHCTPYKIUH B HACTOSIICE BPCMSI SIBIISIFOTCS OTHUM
W3 HAIPaBJICHUHN BRI3BIBAIOIINM JKHUBOI HHTEPEC, KaK
HAYYHOTO COOOMICCTBA, TAK M MPCACTABUTEICH Ma-
Joro Ou3HEca, 3aHUMAIOINUXCS TMPOH3BOICTBOM
CTPOUTCIBHBIX MaTepuasiosn [1-5].

910 OOYCIOBICHO ACHCTBUTCIBHO 3aMAHYH-
BBIMH MICPCIICKTUBAMHU, OTKPBIBACMBIMH CTPOUTE/Ib-
HOM MEYaThio: OBICTPOTA, THOKOCTh APXHTCKTYPHBIX
(hopM, SKOHOMHSI PA3THYHBIX BHIOB PECYPCOB U T.II.
B 10 ke Bpemsi, HC CMOTPSI HA HATMYHUC BICUATIISIO-
UX TPUMEPOB PCATH3ALMH JAHHBIX TCXHOIOTHIMA
KaK OTCUCCTBCHHBIMHU, TAK U 3aPYOCKHBIMH HPOU3-
BOAMTC/ISIMH, HA HAII B3MJIS/, KOHICIIIUS UX PA3BH-
THS HAXOAWUTCA B 3a9aTOYHOM coctosaun [6—10].

Cyas mo myOjuKaiusM, OCHOBHOC BHHMAaHHC
pa3pabOTUYHNKOB CUCTEM CTPOUTEIPHOH IICUATH CKOH-
LEHTPHPOBAHO HA CMOCOOE BKCTPYIHPOBAHUS ILIA-
CTHUYHBIX CMECCH, MEPCKIUKAIMUMCS C TCUATHIO
TCPMOILIACTUKOM B HACTOJABHBIX 3d MpPHHTEpPAX.
IlpuBnekaresbHBIM B JAHHOM CHOCOOEC SIBIASCTCS
MPOCTOTA €r0 TEXHUICCKON PeATU3ALUHU U JIETKOCTh
cO31aHUs OOBEKTOB CIOXHOH koH(purypamuu [11-
14].

B Toe BpeMst MOKHO OTMETUTH PSI CEPhESHBIX
MOMEHTOB, TPEOYIOIINX COBEPIICHCTBOBaHUS. Bo-
MICPBBIX, CIOKHBIC TPEOOBAHUS K peosoruu HopmMo-
BOYHBIX CMECCH W KHMHCTHKES HAOOpa MPOYHOCTH.

dopMoBoUHaI Macca, ¢ OJHOU CTOPOHBI, AOJDKHA
ObITh TUIACTHYHA AN SKCTPYIUPOBAHUSA, C APYTOi
CTOPOHBI JOJKHA COXPAHATH (POPMY MOCIE VKIAIKH
B KOHCTPYKLIHIO U OBICTPO HAOUPAaTh MEPBOHAYAIb-
HYIO NMPOYHOCTB [T BOCIPHATHS HATPY3KH OT IO-
CIEAVIOINX HAHOCUMBIX cnoéB. Kak mpasuio, aaH-
HBIH BOMPOC PEIIacTCs 3a CUET MPUMECHEHHS KOM-
IUICKCa J00ABOK M MOBBILICHHOIO PacxXola BXKY-
LIEro, 4T0 0OVCIOBINUBACT BEICOKYHO CTOMMOCTH Pac-
XOJHBIX MATCPUANIOB TS TICUATH.

Bo-BTOpHIX, MOCKONBKY IJI SKCTPYIHPOBAHUS
HCTIONB3VIOTCS HEMOPHU30BAHHBIE CMECH, BO3HHKACT
BONpOC O GOPMUPOBAHUN TPEOYEMEBIX TCILIOTCXHU-
YECKUX MOKA3aTeNed OrpakIaroluX KOHCTPYKIIUH.
B xauectBe pemicHms1, MPOU3BOANTEIN 000PYIOBA-
HHUS TPEINAralT IevaTarb COTOMOJOOHBIE KOH-
CTPYKLIMH, C MOCICAYIOINM 3allOTHCHAEM BHYTPEH-
HHX TIOJOCTCH BBICOKOTIOPUCTBIMH MaTepHaIaMHu,
HanpuMep, NeHoOeTOHOM. Tako# HoAXO0 MPOTHBO-
peuuT maconorud 3d mewarh B 4YacTH MOIYUCHUS
MOJTHOCTBEO TOTOBBIX OOBEKTOB C MIOMOIIBEO OJHOTO
VCTPOHCTBA, HE PELIACT BOMPOC MOCTHKOB XONOAA,
CYLICCTBCHHO MOBBIINACT MPOTHKEHHOCTD TPEKOB
nepeMeIneHus (POpMYIOLIETo YCTPOHUCTBA, TOHIKAS
MPOU3BOAUTEIEHOCTE CUCTEMEL.

B cBa3u ¢ 3THM, Ha HalI B3MIAA, CICAYCT VAC-
JUTe OOJBIICC BHUMAHHC ANANTALMH TCXHOJIOTHH
TPaJVLMOHHEIX MAaTCPUANIOB, HALICAIIHX LIHPOKOE
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MPUMECHCHUE HA MPAKTHKE, JOCKOHATIBHO H3YUCH-
HBIX W TIOATBEPAUBIINX CBOIO 3ddexTuBHOCTh. O1-
HUM U3 TAKHX MATCPHANIOB SIBISICTCS SUCHCTHINA Oc¢-
TOH.

Metoposgoruga. Pu3nko-MEeXaHUUECKHAE ITOKA-
3aTENU NOPU30BAHHBIX MATCPHATIOB U CBOMCTBA KOM-
MO3ULIMOHHBIX BKYIIMX ONPEIC/BUIHCE MO CTaH-
JAPTHBIM METOAUKAM, C O0S3aTCIbHBIM YCIOBHEM
00ECTICUCHNS CONIOCTABUMOCTH PE3YIIbTATOB.

IMonyueHne KOMITO3UIMOHHBIX BSOKYIIUX MPO-
U3BOAUIOCH cMmerrBanueM 60 % (Macc.) TOBapHOTO
6¢3100aBOYHOTO MOPTIAHALICMEHTA ¢ MUHEPATBHON
J00aBKOW ONTHMATIBHOTO COCTABA, MPCABAPUTCIBEHO
m3MeapaéHHOoM 10 500...520 M/kr.

CoXpaHHOCTh BO BPEMEHH CBOMCTB (hOPMOBOU-
HBIX Ta300CTOHHBIX CMECEH OIICHHUBAIACH BH3Y-
aNbHO.

MomeHT cxBaThiBaHHS Ta300CTOHHOH MAacChl
ONpeeNsIcs M0 CIOCOOHOCTH BBIACPKHBATE ITOME-
MEHHYIO HA €r0 MOBEPXHOCTh rpy3 Maccoil 10 r ¢
JAaMETPOM OCHOBaHUA 10 MM, 94TO MPUMEPHO COOT-
BETCTBYET Harpyske 130 kr/m?.

OcHoBHas yacTb. 13 CyImMEeCTBYIOMMX pa3HO-
BUIHOCTEH SYEHUCTHIX OSTOHOB M1 3d aa UuTHUBHBIX
TCXHOJIOTHH MOTCHIMAIBHO MPUMCHUMBI €TO HCaB-
TOKJIABHBIC BUABL. [IeHO- U ra30TEXHONOTHH UMEIOT
CBOH CHJIbHBIC U CJTA0BIC CTOPOHBI, OJHAKO B AAHHOKH
padoTe akLEHT CAeNaH NMCHHO Ha HCaBTOKIABHBIN
razoberon [15-16].

OCHOBHBIMH TPEANOCHIIKAMH Pa3pabOTKH BO-
MMPOCOB TEXHOJIOTHH Ta300eTOHA aAUTHBHOTO (op-
MOBAaHUS, IPUMCHUTEIBHO K BO3BEIACHHIO OTPaXIa-
OIIUX KOHCTPYKUMW 3AaHUMN, HA HAIO B3IV ABJIS-
FOTCS CACAYIOLIHC!

1. ®opmupoBanrec BCCH WIN 3HAYUTCIBHOMU
TOJILIMHEI KOHCTPYKLUHH U3 BBICOKOTIOPHCTOT'O MaTe-
puana peracT BOMPOCH obecneucHus e tpedye-
MOTO TECPMHYECKOTO CONPOTHUBICHHUS, OCBOOOXKIAA
OT HEOOXOJUMOCTH MPUMCHATH APYTHE MATCPHATBI
B KaueCTBE yTeIuHTe . ToKe B 3HAUUTEIBHOM CTe-
MECHH KAacacTCsl U BOIPOCOB IIIyMOU30JIILIAH.

2. lNonoxurensHbIl OanaHc 00BEMOB VKIIAIbI-
BacMOU (OPMVYIOIIUM VCTPOHCTBOM HCXOTHOMU (He-
MOPU30BAHHOM) ra3o0CTOHHON CMECH K MOJYYCH-
HOMY UTOTOBOMY 00BEMY KOHCTPYKIMU. B mporiecce
BCITYUMBAaHUS MaTCpHaN VBCINYUBACTCI B O00BEME
g0 2,5...3 pa3. CoOTBETCTBEHHO TPH OJWHAKOBOM
3arpy3ke GOPMYIOLICTO YCTPOUCTBA OOBIYHOM U HE-
MOPU30BAHHOH ra300€TOHHON CMECHIO, B MOCIIE AHEM
Cydae €ro MpoU3BOIUTEIBHOCTE OyACT B 2...3 pasa
BBIIIIC.

3. YMcHBIICHHAS TOMIUHA HAHOCUMOTO B OJUH
MPOXOX CI0s Marepuana (C y9ETOM ero nocieayo-
e MOPU3ALMH) CHIDKACT HArPy3Ky Ha paHee OT-
(hOpMOBaHHBIC CIION KOHCTPYKLUH, YMCHBIIAS BEPO-
SITHOCTh UX MS(POPMUPOBAHMS U MOBBIIIAS TTPOU3BO-
JUTCIBHOCTh CUCTCMBI.

4. TloHmwKkeHHas TEIUIOMPOBOJHOCTh MOPH30-
BAHHBIX CHCTCM CHOCO6CTByeT MAaKCUMAIIbHOMY HC-
MOJb30BAHHIO TEIUTOTHl 3K30TCPMHUUESCKUX PEAKIIUHA
BSDKYIIUX JJ1s1 YCKOPEHUSI NPOLECCOB THAPATALIAH.

B Toxxe BpeMs OUEBHIHO W HAIUYHE CICAYIO-
IUX Y3KUX MCCT:

1. IloHmKkeHHBIE IPOYHOCTHBIE TTOKA3ATEIH T10-
PHUCTBIX CTPYKTYp IO CPAaBHEHHMIO C INTOTHBIMH. [ Ipn
00eCTIeYCHUH YPOBHS MPOYHOCTH MOCIOHHO-0ThOP-
MOBaHHOTO ra300€TOHA COMOCTABUMOTO C TPAIHLIH-
OHHBIM, ,Z[aHHbII\/'I MOMCHT HC MOXKCT CIIYKUTH CCPb-
€3HBIM OTPAHUYICHHUCM, TTIOCKOJIBKY, B OTJIMYHHU OT CO-
TOMOJOOHBEIX KOHCTPYKUUHM (KOHTYpHas IeYaTh),
c(hOPMHUPOBAHHBIX BBICOKOMPOYHBIM MEJIKO3CPHH-
CTBIM 66TOHOM, IIomaab CCUCHUS CIIIOIMHBIX CTCH
BO MHOTO pa3 Gonblie W CHOCOOHA BOCHPUHHMATb
HArpy3KH XapakTePHBIE A1 MATOITAKHBIX 3AaHUH.

2. Ilmoxas mOTCHUMABHAS MPUCTIOCOOICH-
HOCTb ra300CTOHHEIX CMECEH T IeUaTH KOHCTPYK-
LU CITOKHOHM KOHQUTYPALHH.

3. HeoOxomuMocTh obecnieueHus COXPaHHOCTH
(hOpPMOBOYHON CMECH, 3arpyKacMoi B pPacXOJHbBIA
OyHKep (OpMOBOYHOIrO YCTPOHCTBA, 1O MONTHOW €T0
Bpra6OTKI/I, U MHULMAUU MPOonccca BCIIYUUBAHUA
HETIOCPEACTBCHHO MOCTC YKIAAKH B KOHCTPYKLIHIO.

Kak u3BecTHO, K1accHUCCKast TEXHOJIOTHS HEAB-
TOKJIABHOTO ra3o0eTOHA 3aKTI0YACTCS B MOPH3ALNN
(hOPMOBOYHON MACCHI, COCTOSIICH N3 BXKYILETO BE-
HIECTBA, HAMOJHHUTEICH U, B HEKOTOPBIX CIYYasX,
MEJIKOTO 3aMOTHHUTENS, BOAOPOIOM, 00Pa3VIOIIHMCS
[PH B3aUMOICHCTBHH ra3000pa30Bate ist (ATFOMHHH-
€BOH MYAPBI WK MACTHI) CO MIEI0UBIO (THIPOKCHIOM
Kaaplus Wik HaTpus). Peakuwms razooOpazoBaHus
OPOTCKACT IPU J'IIO6LIX MOJIOKUTCIBHBIX TCMIICPATY -
pax, ogHako Haubosice OaaronpusTHAs CKOPOCTh ra-
30BBIIEJICHHA UMEET MECTO B quamnasose 35...45 °C.
[Ipu Gonee BBICOKHX TeMIIEPaTYpax PE3KO YCKOpI-
IOTCS TIPOLIECCH CTPYKTYPOOOPa3OBaHUs CMECCH Ha
OCHOBC MOPTIAHALEMEHTA, YTO MOXKET MPUBECTH K
MPEKICBPEMEHHOW MOTEPE MOABHKHOCTH BCITYUH-
paromnetics Maccsl. Ha Ham B3rmsaa myumme 3aMeHOH
OOPTIAHALCMCHTY, B HO,Z[O6HLIX ClyvaaX, ABJIAIOTCA
KOMIIO3ULMOHHBIC BsoKyIue. CrocoObl U COCTaBbI
UX NMOJYYCHUA Ha OCHOBC MCCTHOI'O ChIPbs, BO3MOXK-
HOCTb UX NMPUMCHCHUA B TCXHOJIOTUAX Pa3TUYIHBIX
MaTepHaIOB AOCTATOYHO MOAPOOHO H3YUCHBI B Lic-
aom psae padot [17-19]. Takoe pemnenue xaér uc-
cnenoBatento 3QQEeKTHBHEIC HHCTPYMEHTEHI LICTICHA-
MPAaBICHHOTO (POPMHUPOBAHHS UX CBOWUCTB B COOTBET-
CTBHU C pelIacMoi 3aJaucH.

I'maBHBIM acnieKTOM aJanTanui TCXHOJIOIuu ra-
300€TOHa K OCOOCHHOCTSIM CTPOUTCIBHOHN mevary,
HAa Halll B3MJILA, ABICTCA pa3aeiacHue GOpPMOBOIHOMN
MAacChl Ha JBE COCTABJISIOLIHX!

— OCHOBHYIO — PacTBOP COACP KAIIMH BSDKYIICE,
HANOJHUTCIIH, 3AIIOJTHHUTCIN U YaCTh BOAbI, OJHAKO
HE CIIOCOOHBIN K CaMOIPOU3BOIBHOM MOPH3ALINY;
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— aKTHBHPYIOILIYIO — KOMILICKC 100aBOK, 00ec-
MEYHUBAIOIIUN YCTOMUNBOE NPOTEKAHUE PEAKLIUHU Ta-
30BBIACACHUS U (DUKCALUIO TOJYUCHHON MOPUCTOM
CTPYKTYPHI.

CMEIIMBAaHUE TAHHBIX ABYX COCTABIIAIOIINX Ya-
CTeH JO/DKHO MPOUCXOAWTH HEMOCPSACTBCHHO B
(dhopMYIOIIEM YCTPOMCTBE MIEPES. YKIAIKOH MacChl B
KOHCTPYKIIUIO, I'IC U JO/UKHO IMPOUCXOAUTD BCIYIH-
BaHue. Takoi moaxo/ Mo3BOJICT TAPMOHU3UPOBATD
TCXHHYECKHE TPeOOBaHUS paboThl VCTPOHCTB MO-
crotiHoro hopMoBaHUS U PUIUKO-XUMHUSCKUE TPO-
LIECCH MPOTCKAOIHe B (hOPMOBOYHON Macce, Oe3
CYLICCTBCHHOTO YCIOKHCHHUS TCXHOIOTHH U H3THIII-
HUX 3aTpar.

B xoxe mnpeaBapuUTCNBHBIX 3KCICPUMECHTOB
OBLJIH OMPOOOBAHBI PA3TUYHBIC CXCMbI PCATH3ALUH
MPEIIOKCHHOTO MOAX0Aa, ObLITNA BBISIBICHB HAHOO-
JICC TICPCIICKTUBHBIC:

1. UckaroueHue u3 HopMOBOUHOM MACCHl YaCTH
BOJIBI U Ta3000Pa3yrIIEro KOMIIOHCHTA, C YCTAHOB-
JeHueM e€ remnepatypsl Ha yposae 20...30 °C, uro
00CCIICUUBACT COXPAHHOCTh (BOCCTAHOBUMOCTD) €&
OCHOBHBIX CBOMCTB B TeucHue 00j1ee 30 MuH. AKTH-
BaLYs [TPOLICCCA BCIYIUBAHUS IPOU3BOIUTCS BBEIC-
HUCM CYCIICH3UHU Ta3000pa3oBaTeis, KEIaTC/IbHO B
TOPSIMEM BUJAC, C HEMPOJO/KUTCIbHBIM HHTCHCHB-
HBIM TCPEMCIIMBAHUCM CMECH. YKIAJKa JOKHA
MMPOU3BOAUTHCS TOCTATOYHO TOHKHMHU CIOSMH, TaK
KaK JJIs OKOHYATCJIBHOTO Pa30rpeBa MPUMCHSIHCH
HK-nammsr, obecrieunBarmimue nporpes hopmMoBOU-
HOM wMmaccel go Ttemmeparypel 40...45 °C 3a
20...40 c.

2. UckaroueHue u3 GOPMOBOUHOIN MACCHI YaCTH
BoAbI 1 mieounoro komnoueHra (NaOH). Tonyuen-
Has cMech ¢ TeMrieparypoii 20...25 °C, copeprkamas

ra3000pazoBareib, IMEJNa MPUEMIEMYI0 KOHCUCTCH-
LU0 1 ObljIa MPUrOJHA K BBSACHHUIO aKTHBATOPA HA
npotsokernd 25...30 mun. [Ipu 3ToM Habmoaam0CH
HEKOTOPOE CAMOMIPOU3BOIBHOE YBEIMICHUE 00bEMA
Macchl He Oonee ueM Ha 5...10% k koHLy BpeMeHH
XpaHCHUA, YTO, Ha HAII B3I, HC ABJIFICTCA IPCIIAT-
CTBUCM [IJId TPAKTUUICCKOTO IPUMCHCHUA ,Z[aHHOﬁ
cxeMbl. BeposTHO, UTO Hamuune B CMECH 3apOXbl-
e ra30BBIX My3bIPbKOB K MOMEHTY BBCACHUIO AK-
TUBATOpPAa 6J'IaI‘OHpI/IHTHO BIIWACT HA JUHAMUKY IIPO-
Hecca MOPH3ALMH Marepuana. AKTHBALUSA CMECH
MPOM3BOJAUIACH TIEPEMEIIMBAHUEM CMECH C TOCITC-
AOBAaTC/IbHBIM BBCACHUCM MOPLIUA FOpH‘ICfI BOABI U
HEOOXOJUMOH AO3BI TOPSUETO PACTBOPA IMAPOKCHIA
Hatpus. B pesynprare cMech npuobpeTaia TeMmepa-
Typy 40...45 °C, TOTHOCTBIO BOCCTaHABIMBAIA
CBOIO ITOIBIYKHOCTH M BCITYIHMBAJIACh B TEUCHHE 5 ... 8
MHH.

Bmusaue posuposkn NaOH Ha mimoTHOCTH 1M0-
ayyaeMoro razobetoHa mokaszaHa Ha puc. 1 a. Kak
BUAHO H3 rpa(bm(a HUHTCHCHUBHOC NMAACHUC INIOTHO-
CTH HAYMHACTCH TOCIE NPOXOXKACHHUS TOYkH | %
THAPOKCHIA HAaTpud OT MaCChl KOMIIO3UITMOHHOTIO
BSDKVILETO. YBEJIUYCHUE JO3UPOBKU A0 2 % cyiue-
CTBCHHO MOBHILIACT CKOPOCTh MPOTEKAHMUA MpoLecca
MOPH3aLNH, JeNasg €ro MCHEEe 3aBHCHMBIM OT pas-
JIMYIHBIX H€6J'IaI‘OHpI/IHTHbIX BHCITHHUX (baKTOpOB, on-
HAaKO MOBBIIACTCA BCPOATHOCTD BOSHUKHOBCHUA BbI-
COJIOB Ha MOBEPXHOCTH OT(HOPMOBAHHOH KOHCTPYK-
UM B MPOLECCE IKCITYATAUNH U MOTCHIHATBHOTO
HCTATUBHOTO BJIWAHUA H.[CJ'IO‘IGI\/'I Ha OpPTraHHuvICCKUC
OTICNIOYHbIC cOCTaBhL. [ nanpHEHIINX HeceJ0Ba-
HHU ObLIa NPHHATA JO3UPOBKA IIEIOYHOTO AKTHBA-
Topa 1...1,5 %.
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Puc. 1. 3aBucumocTh mokazareneii razodeTona ot PAa3IMIHLIX ITapaMeTPOB
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Em¢ oxHol npobreMol, npucyInel He TONBKO
paspaboTaHHBIM COCTaBaM ra3o0CTOHA, HO U HEMO-
pusyemMbIx Macc qig 3D mewarm, sABISETCS AOCTA-
TOYHO MPOJODKUTECIBPHOC BPEMS CXBATHIBAHHS U
HU3Kasl CKOPOCTh HA0OPA MEPBOHAYAIBHON MPOYHO-
CTH, HECOOXOMUMOM [ist (PUKCALMK [IOYUCHHOM
CTPYKTYPHI ¥ VKIaJKU NOCICAYIOMUX c1oéB. Pazae-
JeHue GopMOBOUHOM MACCH HA ABE COCTABISIOLINX,
MO3BOJACT HCIONB30BATE LIS PELICHUS STOH Mpo-
OIEMBI CHIIBHBIC YCKOPUTEIH CXBATHIBAHUS, TAKHC,
HaIpUMep, Kak MATHCBAs COAA, BBEACHHE KOTOPHIX B
OOBIYHOM TOpAAKE (IIPH NMEPBOHAYATIBHOM IPHTO-
TOBJICHUH CMECH) 3aTPYAHCHO H3IHINHE OBICTPBIM
3aryCTCBAHUCM.

Kak BumHO u3 rpaduxos (puc. 1 6, B) xonnue-
CTBO BBOAMMOTO YCKOPUTE NPAKTHIECCKH THHEHHO
OTpaXkacTcsi Ha CPENHEH IIOTHOCTH U BPEMCHH
CXBaTBIBAHHUS MOPH30BaHHOTO MaTepuaia. [1pu mpo-
JOJDKHUTEITBHOCTH MPOTCKAHUS aKTUBHOM (pa3el mpo-
mecca mopu3auy MaTepuana S. .. 7 MUH HOCC BBOAA
AKTUBATOPA, BPEMS CXBATHIBAHHS CMCCH, YIUTHIBAS
MOCTCTIICHHOE PAa3BHTHE STOrO MPOLIECca, Ha Haml
B3IVISA, JODKHO COCTaBIATh HE McHee 10 mMuH, uTO
COOTBETCTBYET JO3UPOBKE MUTHEBOH COABI HE Hortee
0,7% oT MacChl KOMITO3UITHOHHOTO BSLKYIIETO.

Ilpm cpeanelt mNIOTHOCTH HEMOPHU3OBAHHON
dopmosounoit cmecu 2300 kr/m*, HECymas cnocos-
HOCTh ra300€TOHA MOC]EC CXBATBIBaHMS, (UKCHpYE-
MOTO TI0 ONMCAHHOH BHILIEC METOTUKE, MO3BOJISICT
VKIAQIBIBATh €TO CIOSMHU 10 5...5.5 ¢M, 9TO TOCe
BCITYYHMBaHUs 00ecrieunT (OPMHUPOBAHHE €10 MaTe-
puana 10...15 cM (B 3aBHCHMOCTH OT CpeIHEH MIOT-
HoctH). [Ipeanaracmas cxema HO3BOIICT IPUMCHSTh
aro0wie apyrue n06aBku 3¢GQEKTHBHO PEryIHPYIO-
IIHE CPOKH CXBATBIBAHUSA H CKOPOCTb HAPACTAHUS
IJIACTUMECKOM MPOUHOCTH MaTepHaia.

B macrosmmii MomMeHT BeagTcs paspaboTka
dhopMyroIIEro ycTporcTBa Jyist paboThl ¢ ra300eTo-
HOM [T 1aDOpaTOPHOrO CTPOUTEIBHOTO MPUHTEPA.
[Ipu >TOM YUHTHIBAECTCA, YTO CEPHE3HOU TCXHHMC-
CKOH mpoOIeMOH SBIACTCS BBICOKAS HAYATIBHAS TC-
Ky4ecTh (POPMOBOYHOU CMECH, AOBOJIBHO OBICTPO
yTpauuBacMasl €10 B XOJAC BCIYYHUBAHHUSA MMOJ ACH-
CTBHEM YCKOpHTENs cXBaThiBaHWs. Ha Ham B3rmia
HEOOXOJUMOCTBIO fBIACTCS OCHAINCHHE (HOPMYIO-
LICT0 YCTPOHCTBA CKOMB3AIMIUMH IOAICPKHBAIO-
IIMMH [UTKAMH, NPEIATCTBYIOIIUMHE [ICPBOHAYAITb-
HOMY PacTCKAHUIO CMECH B 30HC BBITPY3KH H BCIIY-
yuBaHUA. TaKe JAHHON LETH MOXKET CIYKUTh pe-
T'VJINPOBAHHUE PEONIOTHUCCKUX XapaKTePUCTUK dop-
MOBOYHBIX MAcC, B YACTHOCTH MOBHIIICHHUE MPEAcIa
TEKYUYECTH, KOTOPOE BO3MOXKHO OCYLICCTBUTh PaLly-
OHAJBHBIM BEIOOPOM MHUHEPATBHOH JOOABKH B CO-
CTaBC KOMIO3HUIIMOHHOTO BsoKyIIero [19-22].

Brieoawl. Ilpcamaracmeic CXEMBI amanTalyn
TEXHOJIOTHH HEaBTOKIABHOTO rasoberoHa mox 3D
aATUTUBHBIC TEXHOIOTHH, COACPKAT XOCTATOYHO
3¢ ¢deKTHBHBIC HHCTPYMCHTHI 7Sl YIIPABICHHS MPO-
LECCAMU CTPYKTYPOOOPA30BAHMSL, UTO BCETAA MTO3BO-

JUT HAWTU MO3UTUBHBIN KOMIIPOMHUCC MEXAY Hapa-
MeTpaMu paboThl GOPMYIOIIETO YCTPOWCTBA, MOBC-
JgeHueM (OPMOBOYHON CMECH M TIOKA3aTEISIMU KO-
HEYHOTO MaTepuaia.

OcBocHHE TEXHOMOTUH CTPOUTCIBHOM IMEYATH
MTOPHU30BAHHBIMH COCTaBaMH TIO3BOJIHMT PACIIHUPHTH
€& BO3BMOKHOCTH, COMH3UB HX C PCaIbHO CYILECTBY-
IOLIMMH NIOTPEOHOCTAMH, & UIMEHHO (DOPMHPOBAHHUS
MOTHOTEIBIX KOHCTPYKIHMH ¢ HEOOXOIUMBIMU TEII-
JoTeXHHIECKUMH  TokazarenmaMu.  CymecTBeHHO
pacIvpuB, TEM CaMbIM, BO3MOJKHOCTH CTPOUTEIb-
Hot 3D meuaTH, nprHONH3KB €€ BO3MOKHOCTH K pe-
ANbHO CYLICCTBYIOLINM NMOTPEOHOCTSM.
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Lesovik V.S., Elistratkin M.Y., Glagolev E.S., Shatalova S.V., Lesnichenko E.N.
NON-AUTOCLAVED AERATED CONCRETE TECHNOLOGY ADAPTATION

TO THE 3D CONSTRUCTION PRINT

Although additive technologies or 3D construction printing are at the moment not of great practical im-
portance, it will be in high demand in the nearest future. This is evidenced by the extensive positive experience
of their application in various fields of science and technology. For successful implementation in construction
it is required to bring the indicators of layered fabricated structures into compliance with the requirements
imposed on them, the most important of which is the thermal resistance. A common method of contour printing
with the filling of cavities with thermal insulation material is still far from perfect. In this regard the technology
of solid structures made of porous materials in particular non-autoclaved aerated concrete additive manufac-
turing (printing) development is important today.

Key words: 3D construction printing, non-autoclaved aerated concrete, porous control, hardening manage-
ment.
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