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BBenenue

Kak u3BecTHO, TpeuMHbl ABIAIOTCS OJHOM M3 OCHOBHBIX IpUYUH Opaka
’KBU 1pu TpoM3BOACTBE M CTPOMTENLCTBE, a TaKiKe NPUYHHON pa3pyLIeHus
U3NEIMH M KOHCTPYKUMH 3a CYeT CHW)KEHHs HPOYHOCTH OeToHa. Tpemunsl
00pasyioTcs, MOCKOJIbKY B MOMEHT MaKCHMAlbHOM ycaaku GeToHa YCTOWYHUBOCTh
K Jepopmaunu MHHHManbHa. MX npenoTBpamieHue Ha paHHeM J3Tare
obecrieurBaeT MaKCHMAJIbHO BO3MOYKHYIO IPOYHOCTD, JOJTOBEYHOCTD MaTtepuasa
W OesynpeyHbld BHEMIHMH BUA u3ienus. CylUIeCTBYIOT pasIHuHbIe CIOCOOLI s
NPUIAHKUA KeTe300€TOHHBIM H3/IeIHAM MPOYHOCTH, KECTKOCTH KOHCTPYKLHH H
NpeNOTBPAIECHUSA yCaZlOUHBIX TPEUIMH: CTAJbHOH KapKac, TeIJIOBJIa)KHOCTHAS
o0paboTKa, TIaTeNbHBIH MOAGOP COCTABOB, MPHMEHEHHE DA3IHYHBIX BUJIOB
100aBOK JUISl CHIDKEHHUSI KOJIMYECTBA BOJIbI U MOBBIIICHHS [IACTUYHOCTH 1 Jpyrue.
Hu oxuH M3 BeIIIeNepeydClIeHHBIX Croco0OB He crocoben Ha 100%
NpeNOTBPAaTUTh TpelrHooOpasoBanue. CranpHO#t Kapkac pabGoraeT, Korua
TPEIIUHBl y)K€ IOSBHUIUCh M YIEpKUBaeT KOHCTPYKLUHIO OT JalbHEHIIero
paspyieHus, 1eiicTBUe 100aBOK HaMpaBlIeHO Ha H3MEHEHHE OJHOr0 KOHKPETHOI'O
CBOMicTBA OETOHHOHM cMecH (pacclloeHUs, TeMIepaTypbl 3aMep3aHus, BpPeMeHH
TBEPJACHHS, IIOBBIIIEHUS] [IPOYHOCTH, IOBBIIIEHHS IUIACTUYHOCTH M T.J) H
KOMILIEKCHOE MX IIPUMEHEHHE MTPUBOIMUT K CYIIECTBEHHOMY YJI0POXKaHUIO OeToHa.
OcHOBHOe pelleHHE — 4YeTKoe COOMIOfeHHe TEXHOJIOTHH TMPOM3BOJICTBA C
BBIIEP>KMBAHUEM BCEX TEXHOJIOTHYECKHX PEKUMOB, PELENTYpP, KOHTPOJIS KavyecTBa
MOCTYNAKOLIEro ChIpbd, ero xpaHeHuss u T.1. Ho B OonbmmHCTBe ciydaes,
npeanpustus - npousoautenu JKBWM craHoBsITCS 3am0KHUKaAMH CHTYAllMH, B
YaCTHOCTH, IIPH IIOCTaBKAaX BSDKYLIErO M 3aIlOJIHUTENIeH HE COOTBETCTBYIOILMX
XUMUYECKOH aKTUBHOCTH U IPaHyJIOMETPUH, COOSIX PEKUMOB IIPOU3BO/ICTBEHHBIX
YCTaHOBOK U 3JIEMEHTAPHOTO «4e/I0BeYecKOro (pakropar.

OpHuM U3 crnocoOOB yaydlIeHUs CBOMCTB OeToHa siBisieTcsl 00aBIeHUE
¢udppl. DUOPOOGETOH, NPOMU3BEACHHBIH IO TEXHOJOIMH MHUKPOAPMHPOBAHUS,
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06naj_1aer 3HAYHUTCJIBHBIMHU IIpECUMYLIECTBAMH 110 CpPaBHEHUIO C O0OBIYHBIM

OeToHOM:

- IIPaKTHYECKH MOJIHOCTBIO HCKJIIOYaeTcs ycalo4yHoe
TpeLUMHOO0pa3oBaHueE;

- MCKJIIOYAeTCs pacclioeHHe cMecH npu (GopMOBaHHM H OCOOEHHO
TPAaHCIIOPTHPOBAHUH;

- OBBIIIAETCA yaapHas Bsi3kocTb 10 500%;

- IIOBBILIAETCS MPOYHOCTh OeToHa Ha cykaTHe Ha 25%;

- TOBBIIIEHHAs CTOMKOCTL OeroHa K orHio. Ilpu temmneparype 160°C
BOJIOKHA ILIABATCA M 00pa3yloT KalWUIAPBI, 110 KOTOPBIM BBIXOJHUT Map, CHHKas
TEM CaMbIM B3pBIBHOE OTKaJIbIBAHHE;

- MIOBBILIAETCS IPOYHOCTEL O€TOHA HA pacTsKEeHHUE;

- YBEJIMYMBAETCS M3HOCOCTOMKOCTh, YCTOMYHMBOCTH K MCTHPAHHUIO U
MBIJICHUIO;

- YBEJIU4YMBAETCsl BOJOHEIPOHUIIAEMOCTD;

- TIOBBIILIAETCSA MOPO30CTOHKOCTD;

- TIOBBILIAETCS JOITOBEUHOCTD;

- BOJIOKHA 00J1a/1al0T BBICOKOH MHEPTHOCTBIO M HE3aMEHHMBI B YCIIOBHSX
arpecCUBHBIX Cpesl.

= KOJIM4YCCTBO 6pa1<a 10 IIpHUYMHE TPCIIMH Ha MMPOH3BOACTBC HpHGHH}KaeTCH

K 0%.

Bo Bpems CTpoOMTEeNbCTBA TOHHENs, ISl TPOM3BOJACTBA BHYTPEHHEH
061es1kH (TIOOMHIOB) TpebyeTcst HCIOIb30BaTh OETOH ¢ TpeOyeMbIMH IIPOUYHBIMU U
OTHECTOMKUMHU CBOHCTBaAMH.

O6penka sBIsSETCA IOCTOSHHOW KOHCTPYKUHMEH, IpeJHa3HAYEHHOH JIs
3aKperyieHMss BHYTPEHHeH [OBEPXHOCTH TOPHOH BBIPAOOTKH ¥ MPHAAHUS
eif IpaBWJILHOTO, COOTBETCTBYIOLIEr0 MNPOEKTYy ouepranus. OOnenka TOHHEI

JOKHA BOCIIPHHMMATh [aBJIEHHE IO KOHTYpY BbIpabOTKHM (T. €. JAaBieHHe
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OKPY’KaIOIMX BBIPAOOTKY NMOPOJ), THAPOCTATHYECKOE JABICHHE MOI3EMHbBIX BOJI,
BPEMCHHBIE HArpy3Kkd, IepeJaBaeMple C [I0BEPXHOCTH 3eMJIH (TpH MEJKOM
3a10)KEHUM TOHHES), CeliCMUUeCKHe BO3AEHCTBHS M Jpyrue Harpysku. O6esnxa
ABJIICTCSL HECYLIEH KOHCTPYKLHMEeH, OHa JOJDKHA o00IagaThb J0CTATOYHOM
[POYHOCTBIO, YCTOHYHBOCTBIO U BOJAOHENPOHUIIAEMOCTBIO, @ TAK YK€ B YCIOBHSX
CTPOMTEILCTBA TOHHEJIEH METPOIOJUTeHa BaXKHOW XapaKTepHCTHKOH OGeToHa
SIBJISI€TCS] OTHECTOMKOCTD.

B HacTosiee BpeMs Ha CTPOHTENLHOM pbiHKe Poccuu npu Bo3BeleHHH
TOHHEJILHOM o01enKu (TrOOMHT), s obecrieueHust 0e30TKa3HOI
9KCIUTyaTallMOHHOM paboThl, HcIosb3yeTcs MeTautmueckas ¢ubpa. OcHoBHOe
IIPEUMYIIECTBO METAUIMYECKON (UOphI 3aKiI0o4aeTcss B YBETHYEHHH MPOYHOCTH
OeToHa TIOOMHIOBOM 00aenKH npu U3rnde 10 5 MIla.

B cBsa3u ¢ gepuUUTOM MeTayIM4ecKoid (uOpbl paccMOTpeHbl BapHaHThI
NpUMEHEHUs TNoJMMepHbIX (uOp. B 3aBOACKHMX YCHOBHSAX OBUIM H3TrOTOBIIEHBI
3JIEeMEHTBI TOHHEJIbHOW 001eNKH (TIOOWHT) ¢ moOaBleHHeM TMOJTUMepHON (HUOpPHI
Power Fil PRO 6-40, umeromedt ¢hopmy CTEKJIsSHHBIX I'BO3JCH B COUETAHUU C
nojgunponuieHoBol Gudpoit Ignis anuHol 6 mm. [l MmoaydyeHHs U OLEHKH
cBOiicTB OeToHa OBLIM OTOOpaHBl OOpa3lbl 3aMecoB OeTOHA W IPOBEIECHBI HX
HCIIBITAHUS HA MIPOYHOCTH MPH CKATHU M NPU U3rude, Tak jke ObUIM NMPOBEICHbI

HUCIIbITAHHMA o6pa31.1013 Ha OTHECTOMKOCTb.

1. U3roToBJienne ¥ HenbiTaHHe 00pa3uos ¢udpodeTona Ha NPOYHOCTH

JIns cpaBHEHMsl TEXHOJIOTMYECKUX M IPOYHOCTHBIX XapaKTepUCTHK OeToHa
¢ nobapneHreM (GuOp ¢ pa3jMYHBIME CBOHCTBAMM B 3aBOJCKHX YCJIOBHSX ObUIH
Mpou3BeeHbl 3aMechl OeToHa ¢ Jo0aBleHHeM JBYXKOMIOHEHTHOH (GHOpBI,
cocTosiel U3 crekIsHHBIX reo3aeii Gpudpel Power Fil PRO 6-40 B coveranuu ¢
noaMnponuieHoBo  ¢Gubpoi mMHON 6 MM (B pa3sNUyYHBIX  BECOBBIX
koMOuHamMsX). B cyxyr cMech B IIpolLecce CMEIIMBaHHS KOMIIOHEHTOB
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no0asnsinu GuOPy, paBHOMEpHO 3achimas w3 pacdera 1 kr Ha 1 M’ GeToHa.
MunumansHOE Bpems 3ameca mociie 3a0poca mocieaHel Yyactu GUOPbI COCTABUIO
5 munyrt. Ilocne 3ameca, GeToH GbUT 3alUT B onanyOKy THOOHMHra, TIIATENbHO
YIUIOTHSJICS € IOMOLIbIO BHOpoIuiomanku. Ha 3akirounTensHOM 3Tamne BHeIIHSS
MOBEPXHOCTh TIOOMHI OKOHYATENbHO BbIPABHHBANach. IIpH 3TOM Ha KakIOM
3aMece OblTa ompesielleHa OCaJKa KOHYCa, M MOATOTOBJIEHBI HCIIBITATENbHbIE
KyOuku pasmepom 100x100x100 mm, a Tak xe mpu3mel pazmepom 400x100x100
MM. beroH B onamyOke KyOMKOB W NpH3M, Takike YIUIOTHSJICA C IOMOIIBIO
BUOpoOMoOrpyx aTesel U IITHIKOBAHHEM.

[locie Habopa MpoYHOCTH, CPOK KOTOPOro COCTABHMI 3 U 7 aHeil KyOuKH
HCTIBITHIBANIM HA CIICLHATM3UPOBAHHOM Mpecce Ha cxkatue. KyOuku mojasepranucs
Harpyske 110 TeX 1op, oKa He MPOU30i/IeT pa3pylleHHe. 3Ha4yeHHe pa3pyIarolelt
Harpy3Ku sBJIA€TCs IOKasaTesieM MPpOoYHOCTH OeToHa. Kak BHIHO M3 pe3ysbTaToB,
NpUBEAEHHBIX B Tabiuue 1, (paktudeckas MPOYHOCTh OETOHA MPH 7-MH CYTOYHOM
Habope MPOYHOCTH COCTaBMIIA IIPH IHepBoM 3aMece 68,2 MIla, npu BTopoM 61,3
MIla u 67,1 MIla npu Tperbem 3amece. Ilpu 3Tom TpeGyemas HOPMHpPOBAHHAS
IpOYHOCTh paBHa 51,2 MI]a.

Bce 3amechl GeToHa ¢ pa3iMYHBIMM BHIAMH IOJMMEPHON (GUOpPHI aanu

XOpOIIKe Pe3yNbTaThl.



(euz‘Ls) nowakgadi 109, 1¢] 1oBLUERL209 OLh ‘BUN L L9 LoBLUraRLI09 ¥01AD 7 910edE09 9 BHOLAQ 9L90HhOdU BEXODhULIBED :DUHOhOILMEBE

T'L9 9°99 v'669 10¥C 60¥C | 01x01X01
8°L9 FEIL STrd vTHT | OIX0IX01 | ¥1'90°€T | 140/
879 879 5659 90+ 19%C | 0IX01x01
L79 9799 90¥T | TTHT | OIXOIX01 | ¥10T90°61 | 140 ¢ ot ¢
ey ‘wedaweed
WI9HO0£RQ
Y ¥ genHasandn CW/IN di Wo d i
“uny BHO199 4190Hhod BHOL2Q H¥ evedAdien | qrooniorn | ensedgo | eneedgo KHHELIILOH "¢ 29I ¥1dad EMHEd0dHHO139
EBMNOOhHINE]D 9190HROdn gemoremAdeed EBHITOd) BOORJA 1adoneed eieyy Loedeoa | yigHyaod]y | exgodmidely eLe]f
(eunz‘Ls) nowakgadl 109,6'6) | LOBLIGRLI0D OLh ‘BUI\l $°19 18BUERLI0D NOLAD 2 91oedE08a 8 BHOL9Q 9190HhOdU BEND3hULIED :9UHBLhOILNEE
P19 §'e9 L899 6Cre 86T | 0IX01X01
v°6S T'¥C9 St ISPT | OIX0IX01 | PI'90°ET | 149
v'LS 9'8¢ 5819 06¢T 9S£T | OIX0IX0T
1°9S 685 00¥T VEYT | OIXOIXOI | ¥10290°61 | "1Ad € 0p z
eul ‘wedoweed
WI9H0ERQ
! ¥ KeHHoW2audL EW/IN du Wo g
Uy BHO139 4190HhodI BHOL2Q H» eveAdren | qwooniorn | entedgo | engedgo KMHELIGLOHN g ooeLN ¥ndad kMHRA0dHHO10Q
KENOORHINEBD 9L50HKOd1 gemoemAdsed | kgHwad) BOORIA donsey vLeY! Loedeoa | wgninoody] | exgodundey eLE]/
(euNZ‘LS) mowakgadi 109,7'cg) 1oKLIARLI0D OLh ‘BUI\ 2°89 LoBLIERLI0D %Oo1AD 2 919edE08 8 BHOL9Q 9190HhOdU BENOShULIED DUHOKOILMEE
7’89 1°69 v'8TL 4844 ESYC | 0IX0IX01
LY T°LOL 9etC vbT | OIXOIX01 | ¥1'90°€T | 140,
'99 9°L9 ClIL 1L¥T 0L¥T | 0IX01X01
§'69 T°L89 $9¥T ELYT | OIXOIX01 | ¥10T90°61 | LA ¢ 0y I
el ‘wedowsed
WI9H0£Rg
FHIN ¥ ¥eHHaT2audn CW/II da WO g
“uny eHO13Q 9190HKod1I BHO12Q H¥ exeAdien | awooniorn | engedgo | engedgo KHUHELISLIOH g dovIN kndad kuHed0dHHOL2Q
EBMOOhHLMB]D q91o0HKhodn semoremAdeed KgHT2d)) BOORA] ladomge | vLe]f 1oedsod | mmnwaody] | exsodmidepy ereff

OHLBXD BH BHOLOQ goTieedgo X19H91r0dLHON MLO0OHROdI OIMHAIAY2AIIO Ol HHHBRLIIOHU 191B1IIrKED ]

"] enurge]




