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PaccmoTtpen Borpoc Moau(UKAIIN CBA3YIOMIETo T00aBKOM Cephl I YITYUIICHHS SKCIUTYaTalldOHHBIX ITOKa-
3aTenell APeBECHO-CTPYIKEUHBIX TUTUT CTPOUTEILHOTO Ha3HAYCHUS.

[MponsBonctBo npeBecHO-cTpy)euHbX T (JCTII) s ucnonb30BaHusi B CTPOUTEIBHBIX KOHCTPYKIMSX
SIBIISIETCSL KOMIUIEKCHBIM PEIIEHHEM BOIpOCca MepepadOTKH JIPEBECHBIX OTXOJI0OB, HENEIOBOH JIPEBECHHBI M 00ecIie-
YEeHHs CTPOHUTEILHOTO KOMIUIEKCAa HEIOPOTMMH M HaIeKHBIMU MarepualiamMu. B HacTosiee BpeMst B Halieil crpaHne
OTCYTCTBYET NpoMbiiuieHHoe npou3BoacTBo J{CtTII cTrpourensHoro Ha3HaueHUs. DTO OOBSCHIETCS PSAAOM IPHYHH,
B YHCIIE KOTOPBIX Y)KECTOUECHHE TPeOOBaHUM, IPEABSIBISIEMBIX K ITOKA3aTelsIM IUIUT CTPOUTENILHOIO Ha3HAUSHUSI.

OHO U3 OCHOBHBIX TPEOOBAaHUI — CTOWKOCTH IUTMUTHBIX MaTE€PUAIIOB, TIPETHA3HAYEHHBIX JIJIsl UCIIOJIb30BAHUS
B CTPOMTENBHBIX KOHCTPYKIUSIX, K BO3ACHCTBHIO OTHS W Biard. M ecnm cTOWKOCTh K BO3AEHCTBUIO BOJBI U BIIATH
SIBIISIETCS OKCILTYaTAlMOHHBIM TIOKA3aTeIEM, TO OTHECTOMKOCTb JOJKHA OTHOCHUTBCS K MPUOPUTETHBIM ITOKa3aTeNsiM
0€30I1aCHOCTH.

JI1s TIOBBIIIEHNS] OTHECTOMKOCTH B JIPEBECHBIE MaTepHalIbl BBOAAT aHTHITUPEHbl. OHAKO OONBIIUHCTBO M3
HUX OTPULIATENBHO BIMSIOT Ha MpoyHOCTHBIE nmokazaTtenu JCTIL.

C 5KOHOMHYECKOW TOYKH 3PEHHS Ba)KEH TAKXKe CIIOCO0 BHECEHHs OrHEe3allUTHON J00aBku. PacrpoctpaHeH-
HBIN JJIs1 APYTUX JPEBECHBIX MAaTEPHAJIOB METOJ] TIOBEPXHOCTHOW 0OpaOOTKH MJIM MPOMUTKU aHTUIUpeHoM [1] s
JCtII He mo3BoJIsIET JOCTUYBL TpedyeMoro OanaHca mokasareneil. HaneceHne aHTHITUpEHa Ha CTPYXKKY Hepe] Cyli-
KOW YCIIOXKHSIET MPOLIECC MTPOU3BOICTBA M YAOPOXKAET IUIMTHBIA MaTrepuall. BHeceHre aHTUIMpeHa Ha CTa iyl 0CMO-
JICHUSI CTPYXKKH TP/IbSIBIISIET [TOBBIIIEHHBIE TPEOOBAHUS K COBMECTUMOCTH JIOOABKHU U CBSI3YIOIIETO.

[MosToMy Tpu BBIOOpE aHTUMHPEHA HEOOXOAWMO YYUTHIBATH HE TOJBKO €0 CIOCOOHOCTh CHMKATH T'OPIO-
YeCTh JIPEBECHOTO BEIIECTBA, HO M €r0 PEaKIMOHHYIO0 CIOCOOHOCTh, 00ECIIEYHBAIOIIYI0 XUMUYECKOE B3aUMOIEHCT-
BHE C BEICOKOMOJIEKYJISIPHBIMH KOMIIOHEHTaMH JIPEBECHHBI U CBSI3YIOIIETO. [IepCrieKTHBHBIM SIBJISIETCSI BBEICHHE HA
CTaJ1 OCMOJICHUS CTPYXKH J00aBOK, 00IaJafoIMX KOMIUIEKCHBIM CBOMCTBOM YBEIHYEHUSI OTHECTOHKOCTH ILIHT,
TIOBBILICHUS aATe3UH KIEEBOI0 Marepualla K JPEeBECHBIM YacTHIAM U YIIIyOJeHHs Ipolecca CTPYKTypooOpa3oBa-
HUS MaTepHaa.

OpHOM M3 TakuX T00aBOK IPEATIOIOKUTEIBHO SBISIETCS cepa. BO3MOXKHOCTh y4acTHs cepbl B 00pa3oBaHUH
TIOJIMMEPHBIX CTPYKTYP OTBEPIKIAEMOT0 CBS3YIOIIETO 00YCIIOBIIEHA BHICOKOM dHEpPIuei cBsi3u Mexay aromamu C—S,
N-S; ona conocraBumMa c 3Hepruei cBs3u C—N B OCHOBHOH eI OTBEP>KACHHOTO CBA3YIOIIETO, TO €CTh COCTABIISET
okoio 280 k/Ix/Moib [2]. DTo naer BO3SMOKHOCTD BBLIBUHYTH IPENIIONIOKEHHE 00 y4acTHsl Cepbl B CO3/IaHHUU CBS-
3ed MeX/y THIPOKCHIAMH ILIEJLTIONIO3bI U OTBEPIKAAEMBIM CBSI3YIOIINM.

AHanu3 CBOMCTB Cepbl TOBOPUT O TOM, YTO €€ MOTEHIHAJIbHbIE BO3MOKHOCTH HE UCUEPIBIBAIOTCS UCTIONb-
30BaHUEM CEpPHBIX PACILIABOB JUISl 3AIIUTHON 00pabOTKHU IpEeBECHBIX MarepuasioB. Eciu roBOpUTh O JaHHOM CIIOCO-
0e 3amuTHON 00pabOTKU APEBECHHBI, TO IPEUMYIIECTBA MPOIUTKH CEPOi B CPABHEHUH C MPOMUTKOH MOHOMEpaMH,
OJIMI'OMEpPaMH, OPTaHUYECKHMHU PACTBOPAMH 3aKJIFOYAETCS B TOM, YTO B IPOIECCE MPOMUTKU PaCIIABOM, UMEIOIIAM
Temnepatypy 150 — 155°C, npoHCXOAUT MHTCHCUBHOE BBICYIIMBAHHE APEBECHHBI, CIIOCOOCTBYIOIICE TITYOOKOMY
MIPOHUKHOBEHHIO paciluiaBa B MOPHI U aKTUBHOMY (DPU3UKO-XUMHYECKOMY B3aUMOJICHCTBUIO MOBEPXHOCTH CTEHOK
op ¢ pacruiaBom [3].

CBoiicTBa cepbl Kak repMeTHKa, IIPOIMTOYHOr0 M KJIESIIEro MaTepuaa, 00yCIOBIeHbl CTPYKTYPHBIMH OCO-
O6enHocTsiMu. [Ipy OOBIYHBIX YCIIOBHUSIX cepa HaXOIUTCS B TBEPAOM cOCTOsHHH. Ee oTHOCHTENbHas TBEPIOCTH IO
JiecsTHOAJUTBHOM IIIKaJe, TpeiokeHHoW HemelkuM reosoromM @. Moocom, cocraisier 1 — 2. Kpucramimndeckas
CTPYKTypa cepbl Npe[CcTaBieHa JIBYMs ajUIOTPOIHBIME (hOpMaMu: pOMOWYECKOH W MOHOKIMHHOH. PomOnueckas
cepa — JTMMOHHO-KE/ITOrO BETa, IIOTHOCTEI0 2030 — 2090 kr/M’ , Temnepatypa miasienns 112,8°C. MoHOKIHHE-
qecKas cepa — MEIHO-KPacHOTo 1BETa, MIOTHOCTBIO 1960-1990 kr/m°, Temmepatypa miasnenns 119,3°C. O6e dop-
MBI cepbl 00pa30BaHbl BOCBMUYWICHHBIMU IIUKJIMYECKUME MoJieKynamu. [lepexon u3 ofHoH (hOpMBI B APYTYIO SIBIISI-
ercst sK30TepMudYeckuM. [Ipu pe3koM OXiTa)KIeHNH paciijiaBa cepa MepexoiuT B ImoiauMepHyto ¢gopmy [3]. Moneky-
JIIPHOE CTPOEHHUE CEPhl PE3KO MEHseTCsl B MHTepBaje Temmeparyp 155 — 160°C, BMecTo BOCbMHUATOMHBIX KOJIEIl
TIOSIBJISIFOTCSL OTKPBITHIE IETH, KOTOPHIE TIPH JAJIbHEWIIeM yBenndeHun TemrepaTypsl 1o 200°C pacnanarorcst Ha
OT/IEJIbHBIE 3BeHBS. [IpH CHU)KEHNH TeMIIepaTyphl MPOLECC OBTOPSETCS B 0OPaTHOM IMOPSIIKE.

B uccnenoBanny, nposomgumom Ha kadeape MT/] KI'TY, Obuta skcnepuMeEHTaIbHO MPOBEpEHa BO3MOXK-
HOCTH HCITOJIb30BAHMS CEPhI JUISl YIYUIIEHHs! SKCIUTYaTAallMOHHBIX XapaKTEePHCTHK M TOBBIIIEHHUS OIHECTOMKOCTH
JCrII Ha kapbamunodopmansaerunHom cesayronieM (KOC) u dpenonopopmanpaeruanom caszyromem (ODC).

Ha nepBom starne paboTsl ObLIO IPOBEPEHO BIMSHHUE AOJIU H00ABKH cepbl Ha BpeMs skenatuauzarmu KOC c
pasHoii nonedi mobaBku orBepautesis NH,Cl. PesynbraThl ompezeneHHs MPOIAODKUTCIBHOCTH IKEJIATHHU3AIUU
TIpe/ICTaBIIeHkI B Ta0J. 1 u Ha puc. 1.

Tabnuna 1

Bpewms xenatunusa- [IporieHT m00aBKH cephl, %
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Hons mo6asxku NH,Cl — 1%

T 61 52 46 46 45
1

T 67 51 47 48 42
2

Hons no6asxku NH4CI — 1,5%

T 52 48 47 47 47
1

T 51 45 45 51 55
2
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Puc.1. BpeMiI KEJIaTUHU3alluU CMOJIBI B 3aBUCHUMOCTH OT AO0JIU I[OGaBKI/I CCphBI

JlobaBka cepbl yMEHBIIAET IMPOAOIDKUTENBHOCTh keinatuHuzanuun KOC, npuuem Hanboiee MHTEHCUBHO
CHIDKEHHE TIPOIOJIKUTEIBHOCTH HeT npu qooaske 1% NH4CI.

Ha BTOpoMm sTane paboTsl ObUIO TPOBEIEHO UCCIICIOBAHUE BIMSHUS JIOTH JO0ABKHU CEPBI ¥ BUA CBSI3YIOIIETO
Ha nokazatenu J|CtIl: mpoyHOCTh Mpu cTaTHYecKOM M3rude, pa3OyxaHue IUIUT 1O TONIIMHE 3a 24 Yaca U MoTepro
Maccel T npu ropenun. [lorepst macesl JICTII npu ropenun onpenensinack METOIOM OTHEBOM TpyObl. Jlist aHa-
JIM3a HKCTIEPUMEHTAIBHBIX JaHHBIX OBUT MCHOJIb30BaH JBYX(AaKTOPHBIN AUCTIEPCUOHHBIH aHAJIH3.

YpoBHU KauecTBeHHOTO (hakTopa A (ons nqobaBku cepsbl), pakropa B (BUI CBSA3YIONIETO) M CTATHCTHYECKAS
00paboTKa pe3yabTaTOB IKCIIEPUMEHTA 10 TPEM BBIXOJHBIM BenndnHaM (npounocts JICTII npu craTndeckoM m3ru-
0e, IOTepr MacChl IIPU TOPSHHUHU U pa30yXaHHUe IUTHT IO TONIIUHE 32 24 yaca) mpeACTaBIeHbI B Ta0. 2, 3.

Tabmura 2
Honst [IpoYHOCTh TPU CTATUYUCCKOM [Torepst Macchl ipu ropeHuu, % Pasz0OyxaHue IIUT 10 TOJIIINHE
J00aBKH n3rude, MIla 3a24 4, %
cepsl, % | Cpennee apudme- | Jducnepcus | Cpennee apudpme- | Jucnepcus | Cpennee apudpme- | JIucnepcus
THYECKOEC THYECKOEC THYECKOEC
O6pasnusl ICTIT Ha KOC
0 14,08 0,801 21,25 5,711 38,79 3,215
10 15,12 0,977 15,82 3,775 38,22 1,228
15 19,58 1,088 13,10 2,926 26,78 2,647
20 17,12 0,671 16,25 2,666 29,51 1,760
O6pa3nusl ICTI1 Ha DDC
0 21,06 1,768 19,93 4,997 28,26 4,276
10 20,56 1,508 12,70 2,875 26,97 2,356
15 17,38 0,706 8,07 4,105 31,54 3,920
20 19,94 0,829 8,21 6,427 28,91 2,649

O0paboTka pe3ysIbTaToOB IOKa3aja, YTo J0Js JOOAaBKU Cepbl 3HAUMMO BJIMAET Ha MOTEPIO Macchl 00pa3IoB
npu ropenuu kak y minT Ha KOC, tak u Ha @OC. [Ipu aToM npu ucnonszopanuu KOC oTmeueHa MonoKuTeabHas
JIMHAMHKA BiIMsHUSL 100aBku Ha mpouHocTh JICtIIl mpu cratmyeckoM u3rube W CHIDKeHHE pa3OyxaHUs IUTUT 110

TOJIIHHE 3a 24 yaca.
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Takum 00pa3oM, TepBbIC PE3yJIbTATHI MPOBOAMMOrO UCCICIOBAHUS MOATBEPKAAIOT BBIABHHYTOE IPEIIIO-
JIOXKCHUE O BIMSHUU JOOaBKU CEPhl Ha MOBBIIICHAE OTHECTOMKOCTH U YIYUIIIEHHE SKCIUTYaTAllMOHHBIX ITOKa3aTelei
JCtII. [anbHeiimee TeopeTHYECKOE M IKCIIEPUMEHTAILHOE MCCIIEIOBAaHNE B3aUMOJICHCTBUS (haKTOpOB Ipolecca
CO3JJaHUsl IPEBECHO-CTPYKEUHOI'0 KOMITO3UTa Ha CBS3YIOIIEM, MOAN(DHUINPOBAHHOM JOOABKOH CEpbl, CO3JIAET BO3-
MOKHOCTh YIPaBJICHHUS IPOLECCOM CTPYKTYPOOOpa30BaHUs C IENBI0 MPHUIAHNS IUIMTHOMY MaTepHaly TpeOyeMbIX
9KCIUTYyaTaI[MOHHBIX CBOWCTR.
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