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UCMbITAHUA KAYECTBA CUMMNPONUT N3ONSALMOHHbIX NMAHEJEN

3ABEOYHOLWMNA MHCTUTYTOM
npod. ap. OywaH HangaHoBu4. AUNN. UHX. CTPOUTENb

OEKAH CTPOUTEJIBHOIO ®AKYJIbTETA
npod.ap. bpaHucnas Yopuy, annn. NHX. cTpouTenb




CTPOUTEJIBHBI ®AKYJIBTET
BEJITPAZACKOI'O YHUBEPCUTETA

HMK UMK HnctutyT
+ MaTepUaoB
U KOHCTPYKIUN

BynbBap kpans Anexcanapa 1.73
Tenedon: (011) 32-70-152 Ten/dakc (011) 33-70-083

(011) 32-18-505 Tenedakc(011) 33-70-223
Tenegakc:(011) 33-70-253 bank. cuer: 40803-603-0-4004314

Mo ctatbe 15 n 18 3akoHa o cTponTensbcTBe 06beKTOB (CnyxebHbin rmacHuk Pecny6nukm Cepbun,
Ne 44/95) BblgaeTcs:

YOOCTOBEPEHUE
Yto coTpyaoHukamm WMHCTMTYTa maTepuarnorB U KOHCTPYKUMIA npu CTpoutenbHoMm dakynbTeTe
Benrpaackoro yHuBepcuteTa:

1.Mpod.ap. Muxannom MypasnesbIM, AUNI. UHX. CTPOUTENb
(oTBETCTBEHHOE NMLIO NPY UCMbITAHUN )

2. Jou. ap. Oparvuen MeBTud, AUnn. UHX. TexHomnor

narotoeneHa TEXHUYECKAA OOKYMEHTALMA, a umeHHo:

OTYET

UCMNbITAHUA KAYECTBA CUMMNPOJIUT U3ONALUUOHHbIX MAHEJEN

HacTtoswas OOKyMeHTauunA N3rotoerieHa B NOJIHOM COOTBETCTBUMN C Tpe6OBaHVIeM 3akasunka
N CTaTbsAMM BbILLEYNOMAHYTOIO 3akoHa.

Benrpaa, okta6pb 20001T. 3ABEOYIOLLMA MHCTUTYTOM
MaTepuanoB U KOHCTPYKLMIA
npod. Ap. dywaH HangaHoBu4. gunn. UHX. CTPOUTENb

OEKAH CTPOUTENBHOIO ®AKYJIBTETA
npod.ap. bpaHncnas Yopuy, gunn. MHX. cTpouTernb
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1. OBLWME OAHHbIE

1.1

1.2.

1.3.

1.4.

1.5.

3aKkasuuk:

WcnonHutenb
WCnblTaHUS:

O0ObekT
UCnbiTaHUS:

Bug n3penus:

O6paszel
NOAroTOBW:

OTYET
NCIMNbITAHUA KAYECTBA 5
CUMNPONUT N3OJNALIMOHHBLIX NAHEJIEN

CUMIPO - MNpeanpuaTue no MHXUHUPUHTY, KOHCANTUHIY n obopoty 40O,
r. benrpag, Boesoge Ctene 4.251

NHCTUTYT MaTepnanoB 1 KOHCTPYKUMA Npu  CTpouTenbHOM gakynbTeTe

benrpagckoro yHmeepcuTteTa

Nenbitanme CUMITPOJTAT u30nauUMOHHbBIX naHenemn

TpexcrnonHas n3onsaunoHHas naHenb, COCTosLLAas U3 Crios nonuMcTupona
(pas3nuyHon TonwmHbl) n gByx cnoes Cumnponut (3C)
nonucTnponbeToHa Ha OCHOBE LieMeHTa, BOAbl, FpaHyMpoBaHHOIo
nonucTupona u cneymanbHbiX 400aBOK.

3akasunk CUMIPO. Ha ncnbitaHus npegctaBrieHbl 2 TUna TPEXCNONHbIX
N30MNSLUMOHHbIX NaHernen, KoTopble OTAMYanNnchb TOMbKO MO TONLWMHE
cpefHero cros nonuctipona. TonwmHa nonucTnpona B naHen nepBoro
TUNa cocTtaensna 4cm, TonwmHa NoOAUCTUPOna B NaHenu BTOporo Tuna
cocTaBnsana 2cm.

2. NPOBEAEHME NCNbITAHUA

C uenbto yCTaHOBJI€HUA Ka4eCTBa npeamMeTHbIX U30NALUMOHHbIX naHenewm, nposeneHbl HNXe
nepevuncrieHHble NCnbiTaHUA:

-ncnbiTaHune Fa6apI/ITHbIX pa3mMmepoB 3N1eMeEHTOB

-onpeanernexdne HOBerHOCTHOVI MaccChbl

-onpegeneHne NIIOTHOCTU OTAENbHbIX CroeB (MONMCTMpPOa 1 NONCTUPONOETOHA)

-onpepeneHne aareaum -cLuenneHne nonncTMpona K nonmcTnponbeToHy




3. PE3YJIbTATbI UCMNbITAHUA

3.1. ONPEQENEHUE TABAPUTHBLIX PA3MEPOB 3NIEMEHTOB

[abGapuTHble pa3mMepbl 3NIEMEHTOB onpenenanuck Ha obOpa3suax, npeacTaBrieHHbIX
3akasuukom (No 3 ons Kaxgoro McnblTbiIBAEMOro Tuna naHenen). Nocne npoBegeHHOro M3MepeHus,
paccuMTaHbl CpeaHne 3HaYeHUs BCEX AENCTBYHOLMX Pa3MepPOB:

naHenu A: pa3amepbl 100 x 50 x 6,3 cm, Npu TonwMHe cpeaHero crnos nonuctupona 40mMm,

naHenu b: pasamepbl 100 x 50 x 4,4 cm, Npu TONLWMHE cpeaHero cnos nonuctupona 20Mm.

YuuTbiBas  BbllleyKa3aHHble  3HAYeHWs, MOXHO OTMETUTb, 4YTO TOMWMHaA CroeB
nonuctuponbeToHa, obpaMmnaALWMX NonmMcTupon, coctaengaeTt 11-12mm.

3.2. NOBEPXHOCTHBIE MACChbI («NNOLWAAHASA» MACCA — MACCA HA 1m? MAHENN)

|/|3MepeHI/IeM MaccCbl UCMbITbIBA€MbIX O6pa3LI,OB, yCTaHOBJIE€Hbl HMXecneayrwue cpegHme
3Ha4YeHUA NOBEPXHOCTHbLIX MacCc:

naHenu A: paamepbl 100 x 50 x 6,3 cm ( croit nonucTupona TonwmHon 40mMm ) —11,6 kr/m?
nanenu B: paamepbl 100 x 50 x 4,4 cM (CNoW NONMCTMPONa TONLLMHOK 20MM) — 12,1 Kkr/m?

3.3. [MNOTHOCTU CNOEB:

-naHenwu A: cnou nonuctuponbeToHa 383 kr/m*
nonmcTMporn 13,9 kr/m®
-naHenu b: cnoun nonuctnpon6etoHa 496 Kkr/m*
nonmMcTMporn 12,9 kr/im®

CpefgHue 3Ha4YeHns NNOTHOCTU CNOEB YCTAHOBMNEHbI MO pe3yrbTaTtaM BbllenpuBegeHHbIX
WCMNbITAHUN:

- NONNCTMPONOETOH 440 xkr/m®

- NONUcTUpoOn 12,4 krim®

YuntblBas Bbllle NpeacTaBreHHble pesynbTaTbl, NoflyyaeTcs 3aBUCUMMOCTb MOBEPXHOCTHOM
MaccCbl WCNbITbIBAEMbIX W3O0MSAUMOHHBIX MaHenen OT TOMWMHbI  Cfos MNOoNucTMpona, npuyem
npeanorioXXeHHas CpeaHssi TomMLWmMHa crioeB nonuctuponbeToHa coctaensna 11,5mm.

OTa 3aBMCUMOCTb MpeAcTaBneHa B HWxXecrnegyowem rpadguke:
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TanWpHa CNOA NeHONNACTa (M)
Puc. 1. T'padurk 3aBUCMMOCTU NOBEPXHOCTHOM MaccChl
naHesnn oT TOJNLWMHbI NonncTupona



3.4. AOre3una -CLUENNEHME MNONMUCTUPONBETOHA K MONUCTUPONY

Agresua nonuctuponbetoHa K NONMCTUPOSY UCNbITbiBanacb Ha obpasuax - uuMnuvHapax,
anametpom 100MM, BbIpe3aHHbIX M3 TpexcnonHon naHenun. [aHHble o6pasubl o06paboTaHbl
cnocobom, npeacTaBneHHbIM Ha HWXKecneayrLweM Yeptexe (deptex 2), T.e. Ha obe rpaHn obpasua
MPUKIEeHbl CTanbHble 3NEeMEHTbl  3NOKCUAHbLIM Kneem, Heobxooumble ANs annnukaumm
pacTtaruBatollen cunbl. NMocne 3aTBepaeHns knest (He meHee 484), obpasupbl Harpyxanucb OCEBOM
CUION, NOKa He HacTynuno paspyweHve. B xoge wucnbiTaHWin OTMeYeHa paspywawuwass cuna, a
Takke onpegeneH BHeWHWn Bua obpasua nocne paspylieHus, T.e. YCTaHOBMNEH XapakTep
paspyLUeHns.

___ Meranniacsni anesaHT

— SNOKCHOHE Kriek

pa3eL
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HMRPOMIT-NEHONNACT-CrMnp oniiT

— MeTannuJecsis aNsMeHT

<

L8 100mm

Puc. 2. TlonoxeHne obpasua npu UCNbITaHUN Ha aare3uto

Pe3yanaTb| npoBegeHHbIX ncnbiTaHUin npeacrtaBlieHbl B H|/|>|<ecne,1:|,y+0u.|,e|7| Tabnuue:

065 Agresus
MAHENb ?\feu (cuennenve) XapakTep paspyLueHus
= MMa
50% no nonucTtupony,
! 0,067 50% no KOHTaKTy
A 2 0082 60% no nonucTupony,
' 40% no KOHTakKTy
3 0,074 100% no nonucTtupony
50% no nonuctupony,
! 0,076 50% no KOHTaKTy
E 2 0085 60% no nonucTtupony,
' 40% no KOHTakKTy
50% no nonuctupony,
3 0,066 50% no KOHTakKTy

CnepyeT oTMeTUTb, YTO paspyLleHne obpasLa Bcerga HacTynano YacTU4HO Yepes
NONMCTUPON, @ YaCTUYHO Yepe3 KOHTAKT NOSIMCTMPOS — NONUCTUPONOETOH. OTO NOKa3aHo B Bbille
npegcTaBneHHon Tabnuue u Ha doTorpacdmn B NPUNOXKEHUN HACTOSILLIETO OTYETA.

YuuTbiBas BblENpPUBEOEHHbIE pe3yrnbTaTbl, MOXHO AOMYCTUTL, YTO ANd naHenun A cpefHee
3Ha4yeHne agre3nn coctaenseT 0,074 MIMa, a ons naHenu b cpeaHee 3HadYeHWe aareanmn coctaBnseT
0,078 MIMa. Mo aTum pesynbTatam YCTaHOBMIEHO cpeAHee 3Ha4YeHue agresun NoIMcTuponodeToHa
K nonuctupony = 0,076 MMa.



4. TENNONPOBOAHOCTb CUMMPOJUT U3ONALMOHHBLIX MAHENEW

Mo BbILLEONUCAHHLIM pe3ynbTaTaM YyCTaHOBMEHO pacyeTHoe 3HaveHue KoadduLmeHTa
TENNonNpPoBOAHOCTU A, CUCTEMbI MOAUCTUPONGETOH — NONIUCTUMPON - NONIUCTUPONGETOH.

Mpn gaHHOM UCNbITAHUN NCMOMBb30BaHbI HXKeCNeayoLmne pacyeTHble 3Ha4YeHUs
KoahpnumeHTOB TENNONPOBOAHOCTH:
- NONUCTMPON: A =0,04 Bt/m °C
- NONUCTMPONBETOH: A =0,08 Br/m °C (gaHHOe 3Ha4YeHME NMPUHMMAOT MO
pes3ynbTaTtam MUCMbITaHWUI NIOTHOCTH)

3a BpEMs TMPOBCACHUA PACUCTHOI'0 MCIIbITAHUA, TOJIIMHA CII0EB NOJIMCTUPOJIa HU3MCHAJIACH, a
TOJIIIMHA CJIOEB M3 MOJUCTUPOJIOETOHA, OOPAMIISIFOIIIUX ITOJTUCTUPOJ, cocTaBiisia 11,5mm.

Pe3ynbpTaThl aHHOTO MCIIBITAHUA MPEICTaBICHBI B HIDKeceaytomeM rpaduke (Puc. 3):

KoacpcbymeHT TennonpoBogHoOCTH
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TonwwHa cnoA neHonnacra (cMm)

Puc. 3. T[paduk 3aBUCUMOCTU A OT TOMLLMHBI CNOS NONUCTMpona
B cucteme CumnponuT — neHonnact — Cumnponut

- TPEXCNIOMHBLIE CUMMNPONINT U30ONALMOHHBLIE MAHENM -



5. 3AKINIOYEHUE

Nves B BMay Bbllle npeactaBrieHHble pe3ynbTaTbl MpoBeAeHHbIX NCNbITAHNA, MOXHO
OTMETUTb, YTO:

TpeXCﬂOﬁHble CI/IMHpOﬂMT N30NAUNOHHbIE MNaHenun MONTHOCTBLIO YyAOBIETBOPAIOT
ycnoBusam, npegobABisfseMbIM K MaTepuanamMm Ansa ytenneHus.

OdPeKTbl yTenneHns 3HauuTernbHO 3aBUCAT OT  TOMLWMHbI NOMUCTMPOMA, Kak Moka3aHo B
rpadouke Puc.3.

,D.aHHbII;I Fpad)VIK OonyckaeTcAa WUcCnosb3oBaThb npn wmM3rotoBleHNMN TENNOTEXHNYECKNX
pacyeToB, npun pa3r||/1qH0|7| TONwnHEe nofnncTtunupona, 1.e. U npu TonwunHe, K KOTOpOVI HE OTHOCATCA
pe3ynbTaTtbl NpoBeOEeHHOIo UcnblTaHUA.

McnbiTaHus npoBoaUIINCb Npu TorLwnHe nonncTunupona 3,5,8cm.

McnbiTaHHbIE CMMHpOﬂMT N30NAUNOHHbIEe naHenun nNOJIHOCTLK YyAOBNEeTBOPAIT
ycnoBusaMm agre3um -cueniieHme nonnctupona K ciodam I'IOJ'IVICTVIpOJ'I6eTOHa.

[aHHbIn hakT obecnevmBaeT He TOJSIbKO XOPOLUYH MEXAHWYECKYI0 LENOCTHOCTb CUCTEMBI

NONUCTUPONGETOH — NONMUCTUPON — NOSIUCTUPONGETOH, HO U BbICOKUNA YPOBEHb [OSTTOBEYHOCTM
N30NSALMOHHbIX NaHenen Npu HopMarsbHbIX YCIOBUSIX SKCNyaTauuu.

Cocrasunu:
npod. ap. Muxann Mypasnes, OUN. UHX. CTP.

nou. ap. Oparvua MeBTuyd, Aunn. UHX. TEXHO.



NPUNOXEHME Ne 4.

BHewHn Bua obpasua
nocne NpoBeAeHHOro UCNbITaHNSA aaresnm
NonNMCcTMpon6eToH — NOANCTUPON — NONIUCTUPONBETOH
- TPEXCNOWHBLIE CUMMNPONMUT U3ONALUMNOHHLIE NAHESM -
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