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TEXHOJIOI'MSA KPOBEJIBHO-T'UAPOUN3OJIALINOHHBIX
N T'EPMETHU3UPYIOIUX _
CTPOUTEJIBHBIX MATEPHUAJIOB U U3IEJINU

JIABOPATOPHAS PABOTA Ne 1

U3YUYEHUE OCHOBHBIX CBOMCTB OKPACOYHBIX
I'naPON30JAINNOHHBIX MATEPHUAJIOB

1. Heqb paGoTbl — H3ydECHUE METOJIOB ONPEACTCHMS] Ka4eCTBA OKPACOUHBIX
TUJIPOM3OJISILIMOHHBIX MATEPUATIOB.

2. Ob6opynoBaHue, MpuOOpPbl, HHCTPYMEHTHI U ChIPbeBble MATEPHUADI:
CMECUTEIIb ¢ TEPMOPETYJISATOPOM, CYIIMIBbHBINA IIKad), MPUCIIOCOOICHHE «KOJIBIIO U
mapy», Metajuimyeckue crepxkHu auamerpom 10, 15, 20, 30, 40 MM, TyromiaBkuii
outym mapok BHK-90/30 wiu BHK-90/40, nerxomnaBkuit 6utym mapok bHJ1-60/90
nwmn BHJI-45/180, nbUIeBUAHBIN HAMOJHUTENh — TOPOIIKM M3 TOHKOMOJIOTBIX
W3BECTHSKOB, JIOJJOMHUTa, Tpemenaa, Meja; BOJIOKHHMCTBIM  HANOJHUTEIb  —
XpU30TUJIOBBIN acbecT 7 copTa, TUCT nepramuna pazmepom 5001000 mm.

3. O0mme TeopeTuUecKne CBeIeHUs!

OxkpacoyHasi TUIPOU3OJISIIUMA  TIOCJIE€  OTBEPXKICHUS HA  MOBEPXHOCTH
CTPOUTEHHONW KOHCTPYKITUU TPENCTaBIIsIeT COO0N BOJOHEPOHHUIIAEMOE MOKPBITHE.
Takoe MOKPBITUE OCYIIECTBISIOT MAaJSIPHBIMU CIOCOOAMU € TOMOIIBI KHCTH,
mmnaTeiass WM KPacKOpacHbUIMTENS B HECKOJIbKO ciioeB. CyMmapHas TOJIIMHA
ITOKPBITUSA JOJDKHA COCTABIATH OT 10 10 50 MM.

K oxpacouHbIM THIPOMBOSAIMOHHBIM MaTepyuallaM OTHOCST: OUTYMHBIE,
JIETTEBbIE U CMEIIaHHbIE OWUTYMHO-ACTTEBbIE AMYJIbCUU, OUTYMHBIE U JIETTEBBIC
MacThl, OUTYMHBIE, OUTYMHO-PE3WHOBBIC, OUTYMHO-TIOJIMMEPHBIE U TOJUMEPHBIC
MAaCTHKH.

O6mmue TpeOOBaHUS K OKPACOYHBIM THUIPOU3OISIIUOHHBIM MaTepuasam,

cornacHo TpeboBanusam I'OCTa npencrasnens! B Ta0. 1.



Tabmuna 1

O6H_[I/Ie Tp€60BaHI/ISI K OKPACOYHBIM THUAPOU3OJIIIMOHHBIM MAaTCpHaJIaM

. Bun koHCTpYyKIIMi
CaoiicTBa MaTepragoB
HA3¢MHbBIC | MOA3EMHBIC | KPOBJIH

BononenponuiiaeMmocTb, Harmop BOJbI, M 10 40 1,0
Kospdumment BomoycroitunBoctn uepe3 3 mec., He
MeHee 0,75 0,8 0,7
Bomomornomenue mo macce, %, He Ooiee 50 3,0 7,0
HaGyxanue mo oowsemy, %, He Oonee 1,0 0,8 15
TennoycTrolynBOCTb, °C, He Huxe 60 40 70
TemmepaTypa Xpynkoctd, 'C, He BBIIIe -40 -5 -50
TpemunHoycTOMUNBOCT, MM, HE OOJIEE:

JUTSL TIOKPBITHS. MOHOJIUTHBIX KOHCTPYKITHHA 0,3 0,1 0,5

TO K€, COOPHBIX KeIe300€TOHHBIX 2,0 0,5 0,4
IIpenen npounoctu, MIla, He MeHee:

IIPH CXKATUU 1,0 1,0 0,5

P PaCTSHKCHUU 0,8 0,5 0,3
Koapdumment armocdepocroitkoctu  vepes 500
IIMKJIOB, HE MEHEE 09...0,8 0,7...0,6 | 095...0,9
[IlenouecroiikocTh, pH, HE Ooice 12,0 12,0 8,0
Kucnortocroiikocts, pH, HE HIKE 2,0 5,0 6,0
J10JITOBEYHOCTbD, JIET, HE MEHEE 10 40 10

4. Memoouueckas no020moeKa K 6bIN0JIHEHUIO 9l<cnepumenma.flbnoﬁ uacmu

aadopamopHoi padbomol

IIpurorosjienue

(8blnoIHAIEM UHIICEHEeP-1abopann)

3aIaHHOM  MAapPKH

ropsiue

OMTYMHOH MAaCTHKH

Ilpubopvl u uncmpymenmoi: CMECUTENb C TEPMOPETYISATOPOM, MOIIOH, MPUOOp

«KOJIbIIO U OI1ap»».

butrymHas mMacTuka nmpencTasisieT co00il OTHOPOJHYIO Maccy, COCTOSAILYIO U3

6I/ITYMHOFO BOKYHICTO MW HAIIOJIHHUTCIIA.

B kauectBe CBIPBCBBIX MATCPUAIIOB

npuMeHsoT: outym serkonaBkuii BH]L i BHK, 6utym TyroriaBkuii KpoBeIbHBIM

BHK, BOIOKHUCTBIM MJIH NBIJICBUIHBIN HAIIOJTHUTEIIH.

B kxauecTBe BOJOKHHCTOrO HAmOJHUTEIIS IIPUMCHAIOT XpI/ISOTHHOBBIfl acoecrt

CCOAbMOI'O COpTa. I[J'ISI NBUICBUIHOI'O HAIIOIHUTCIII HCIIOJB3YIOTCA TOHKOMOJIOTBIM

TaJIbK, CJIAHIIEBbIE MOPObI, U3BECTHSKH, JOJIOMUTHI, Tpemel, Mel (Tadt. 2).



TabOmuma 2
TpeOGoBaHUs K HAMOTHUTEIIO JIJISl U3TOTOBJICHUS MACTUKHU
HaumenoBanue nokasarenei Hopma
ITnoTHOCTE, r/CM3, He 6oiee 2,7
Baaxaocts HanoauuTens, % 1o Macce, He 0oJee:
BOJIOKHHCTOI'O 50
MBUIEBAHOTO 3,0
3epHOBOI COCTaB HATIOJTHUTEIIS:
BOJIOKHHCTOTO [Ipoxonut 100 % uepe3 cuto ¢ cetkoit Ne04
MBUIEBUHOTO [poxoaut 100 % uepe3 cuto c cetkoit Ne02,
a Ha cute ¢ cetkor Ne009 ocTaTok He OoJjiee
10 %

["opsiuyto OUTYMHYIO MacTUKY TOTOBST cienyromuM oopa3om. [lepBoHauanbHo
B CMECHUTENb C TEIUIOBBIM OOOTPEBOM 3arpyKal0T KYCKH JIETKOIUIaBKOTO OMTyMa
(marmpumep, BHJ1-60/90, BHK-45/180) u 00e3BOXMBaIOT €ro, JOBOAS TEMIIEPATypy
mo 110...115°C. Tlocme 06e3BOXMBAHHS B PACIUIABICHHBIA OHTYM H0OABIIOT
tyroraBkuit 6utym wmapku BHK-90/30 wiu BHK-90/40 u npu mnocrossHHOM
TepeMeNIMBaHII TEMIIEPATypy BKyIero 1oBoast 10 160...180°C.

KomnyectBo  TyrommaBkoro OuTyMa, BBOJUMOTO B  pacIlIaBJICHHBIN
JETKOIUTAaBKUH OWUTYM, 3aBHCHT OT TpeOyeMoill TeMmmepaTypbl pa3MsrdeHus

OUTYMHOTO BsKYIIEro (Taba. 3) u onpeaensercs 1o GopMmynam

t,—t
B — 6 /Z’
ot —t, @)
5, =100-5,, (2)

rie by — KOMUYEeCTBO TYToIjIaBkoro ouryma, %o;
b, — KomM4ecTBO JErKoIaBkoro outyma, %;
t, — TemmepaTrypa pazMardeHusi OUTYMHOTO BSDKYIIIETO, °Cc;
t, t, — Temmeparypa pasMAr4eHUss COOTBETCTBEHHO TYIOIUIABKOIO U

0
JIeTKOIIaBKoro outymos, C.




Tabmuna 3

TemnepaTypa pa3msirdeHuss OUTYMHOT'O BSIKYIIETO JIJISi MACTUK

Mapka MacTiKu Temneparypa pa3msardeHus 6I/ITYMHOF(())
BSDKYIIIETO 10 METO/LY «KOJIBIO U 1mapy, C
MBK-I'-55 45...50
MBK-T"-65 51...60
MBK-T'-75 61...70
MBK-T"-85 71...80
MBK-I"-100 85...95

B Tom cnydae, ecnm Temmeparypa OWUTYMHOTO BSDKYIIETO OyIeT HIDKE
3aJJaHHOM, HAJ0 YBEIUYUTh IPOLEHTHOE COJEP)KaHKNE TYroIIaBKOro OUTyma U mocie
TIIATEILHOTO TIEPEMEIINBAHUS TOBTOPUTHh AKCIIEPUMEHT J0 MOJIYICHHUS OUTYMHOTO
BSDKYIIIETO ¢ TPEOyeMOM TeMIlepaTypoil pa3MsrdeHus.

[Tocrme mpoBEpKW TeMrepaTypbl pa3MATrdeHuss OUTYMHOTO BSDKYIIETO BBOJIST
HAIMOJIHUTEIh  OTJEJNbHBIMU  TOPLHHUSAMU TPU  TMOCTOSHHOM  I€pEMEITUBAHUH.
KonuyecTBo 3arpyxaemMoro HarmoJdHUTEIS B KaXJIOW MOPIUHU COCTABISET MPUMEPHO
1/3 ot morpebnsieMoro konuuectBa. [Ipy MHTEHCHBHOM TOIbEME TEHBI BBEICHUE
HAIMOJIHUTENS TMPEKPAIAOT 10 TMOHUKEHUS YPOBHS TIEHBI, TMOCIE YEro 3acChINKY
HaITOJTHUTENS] BO30OHOBIISIIOT CHOBA. Ilocie 3arpy3ku HamoJHUTEIS BapKy MAacCTHUKH
MpoJIOJBKAIOT Tipu Temieparype 160...180 °Cc IIPA MOCTOSIHHOM TEPEMENINBAHUU 10
MOJIYYE€HHUSI OJJHOPOJHON CMECH.

Mactrka TO/DKHA GBITH yIOOHO HAaHOCHMOI: mpu Temmeparype 160...180 °C
MacTuka maccod 10 r HoKHa CBOOOJIHO pacTeKaTbCs MO TMOBEPXHOCTH JIMCTA
nepramuHa pazmepoM 100x50 MM pOBHBIM CJI0€M TOJIIUHOMN 2 MM.

B 3aBucMMOCTH OT Mapku MacTUKa JOJDKHA YIOBJIETBOPATH TPeOOBAHUSIM,

NPUBEACHHBIM B Ta0J. 4.



Tabmuna 4
Tpe6OBaHI/ISI K MAaCTHKaM pPa3/IMYHBbIX MapOK
HaumenoBanue Mapku MacTuk
noKasarenei MBK-I'-55 | MBK-I'-65 | MBK-I'-75 | MBK-I'-85 | MBK-I"-100
TennocTolkocTh B
Tewenne 5 4, °C, He 55 65 75 85 100
MeHee
Temneparypa
PASMATHCHIT o1 55...60 68...72 78...82 88...92 105...110
METOY  «KOJIBIIO U
mapy, °C
I'nGkocTtb H]OJI/I
temnepatype (18+2) "C 10 15 20 30 40
Ha CTep)KHE
JIMAMETPOM, MM
Conepxxanue
HamoysHuTenss, % 1o
Macce: 12...15 12...15 12...15 12...15 12...15
BOJIOKHHACTOT'O 25...30 25...30 25...30 25...30 25...30
TBUICBHTHOTO

5. Dkcnepumenmanvnan ywacms 1a60pamopHoOll padomol

5.1. Onpeoenenue mennocmoitkocmu

Ilpubopvl u uHcmpymeHmul. CMECUTEIb C TEPMOPErYJISATOPOM, IOAJIOH,
nprOOp «KOJBIO U LIAPY.

Jns onpeneneHus TEMJIOCTOMKOCTH Ha o00paszel] IepraMmHa pa3MepoM
100x50 MM HaHocar 8...10 T MacTUKH, NPEABAPUTEIIBHO Pa30rpeTor 0
temmeparypsl 140...160 °C.  CBepXy HAaKIapIBAlOT JHCT MEpPraMHHA TeX IXKe
pa3MepoB U npwxkumaroT rpy3oM B 20 H Ha 2 4. ['py3 npukiagsiBaroT 4epes3 MmIoCKyIo
METAUTMYECKYIO0 IUIACTUHY TOJIIMHOW 2 MM, TakKMX JX€ pa3MEepoB, KakK JHCTBHI
nepraMmuHa.

[locie 2 4 BBIIEPKKM B HOPMAJbHBIX YCIOBHSX OOpa3lbl MOMEIIAIOT Ha
HaKJICEHHYIO TOJA YriioM 45° mMoJACTaBKy, HaxXOJAIIYIOCS B CYIIMJIBHOM IIKady,
KOTOPBIM HarpeT A0 TeMIepaTypbl, COOTBETCTBYIOIIEH 3aJaHHOM MapKe MACTUKH (CM.
Tabsn. 4). OOpasupl BBICPKUBAIOT B MIKady B TEUEHHE S5 Y TPU TMOCTOSHHOU
TEMIIEpAType, MOCJ€ YEero HX BBIHUMAIOT M OCMAaTpPUBAIOT. MacCTUKy CUYUTaIOT

BBI)ICp)I(&BHJGﬁ HUCIIBITAHUC Ha TCHJ’IOCTOﬁKOCTB, €CJI1 OHa HC IIOTCYUCT U HC HAYHET



CIOJ3aTh 10 HAKJIOHHOM IMOJ/ICTaBKE.

5.2. Onpeodenenue memnepamypol pazmacueHus

IIpubopwl u uHcmpymenmot. TPUOOP «KOJIBIIO U TIAPH

Temneparypy pazMsardeHusi ONTYMHON MAacCTHUKH OINPEACISIOT 10 aHAJOTHU C
HEe(QTAHBIMU OUTYMaMH IO METOJY «KOJIbIIO M Imapy». [7Is 3TOro HCHBITyeMYIO
MAaCTHUKY pa3orpeBalOT M HAIMBAIOT C HEKOTOPHIM M30BITKOM B JIATYHHBIE KOJIBIIA
npubopa, TOMEIICHHbIE Ha  METAUIMYECKYI0  WIM CTEKJISTHHYIO IUIaCTUHKY,
MOKPBITYI0 cMechio Tabka ¢ rimnepuHoM (1 : 3). Tlocne oxnmakaeHus Konein B
Teuerne 30 MuH mpu temmeparype 20 + 2 °C M3GBITOK MACTHKH IJIAIKO CPE3aroT
HarpeThlM HOXXOM BPOBEHb C Kpasmu Kojer. Koiblla ¢ MacTUKOW MOMENIAI0T B
OTBEpCTHsSI Ha TOJBecKke mpubopa. B cpemHee oOTBepcTHE TMOABECKH BCTAaBISIFOT
TEPMOMETP TaK, YTOOBI HIDKHSISI TOUKA PTYTHOTO pe3epByapa ObliIa Ha OJTHOM YPOBHE

C HHKHEH MOBEPXHOCTHIO MAaCTUKH B KoJyblax (puc. 1).

Puc. 1. Onpenenenrie TemnepaTypbl pa3MsrdeHusi OUTYMHOM MacCTHKU:
a — MpUOOP «KOJIBIIO U IIapy»; O — pa3MeleHne KoJel Ha CPeIHEN MOJKe;
B — MPOX0J OUTyMa C HIAPUKOM Yepe3 KOJbIIO;
1, 7 — xonbua mapa; 2 — cpenHsis MoJika; 3 — CTAJIbHOM apuK; 4 — MOJIBECKa; 5 — TEPMOMETD;
6 — cocyn; 8 — HHXKHSA NOJIKa; 9 — OUTYM

. 0
Ecmu tremneparypa pasmsiraenust OutymHon Mmactuku Hke 80 “C, monBecky

C KOJbI[aMHM CTaBAT Ha 15 MUH B CTakaH, HAlOJHEHHBIM BOAOH, TeMmmepaTrypa

kotopoit 5 + 0,5 °C. Ecim e TemrepaTypa pasMsArdeHns GUTyMHOM MACTHKH BBIIIIE



80°C, To 06pasel BHIACPKHUBAIOT B TEUCHHE |5 MHH B TIIMLEPHHE IPH TEMIIEPAType
35+0,5 oC. Bony nnu rimneprH HaJMBAKOT 10 METKU Ha CKPEIUISIIONIEM CTEpKHE
npubopa. Uepes 15 MUH moABECKY BBIHUMAIOT M3 CTaKaHAa, HA KaXJ0€ KOJBIO B
IIEHTPE MOBEPXHOCTH MACTHUKH KJIATYT CTAJHLHON MIAPHK M TOMEMIAOT MOJBECKY B
cocyn ¢ Bogoil. Cocysl ¢ BOJOM yCTaHABIMBAIOT HA HAarpeBaTEIbHBIN MpUOOp Tak,
4TOOBI TUIOCKOCTh KOJICI ObUIa CTPOrO TOpU3OHTaIbHOU. Temmeparypa BOABI WM
TJIMIEPUHA B CTaKaHE IMOCJE MEPBBIX 3 MUH HArpeBaHUs JOJDKHA MOAHUMATHCS CO
cKopocThio 5 + 0,5 °Cs MUHYTY.

3a TeMmmepaTypy pasMArdeHuss OWTyMa MPUHUMAIOT TeMIEeparypy, IpH
KOTOPOU BBIIaBIMBACMBIN IMMAPHUKOM OMTYM KOCHETCSI HIKHETO KPYXKKa Mmpuoopa.

5.3. Onpeoenenue zuokocmu

Ilpubopwvr u uncmpymenmst. nepramun pazmepoMm 100x50 MM, cTepKeHb,
COCYJl C BOJIOW, TEPMOMETP.

Merton ocHoBaH Ha Aedopmanuu (U3rude) oopasia rnepraMruHa ¢ HaHECEHHOU
HAa HEr0 MACTHUKOW MO MOJYOKPYKHOCTH CTEP>KHS OMPEIEICHHOTO TUaMeTpa MpH
3ajanHoi Temmeparype. Ha o60pazen mnepramuna pasmepom  100x50 MM
PaBHOMEPHBIM CJIoeM HaHOCAT 8...10 T MacTUKH, MpeaBapUTEIbHO Pa3orpeTor 10
140...160°C. Tlocie 3toro obpaser; 2 4 BBIACPKUBAIOT B HOPMAIBHBIX YCIIOBHSIX.
3aTeM BMECTE CO CTEP)KHEM, JHAMETP KOTOPOrO MPHUHST JJII COOTBETCTBYIOIIEH
MapKyd MacCTUKH, IIOMEIIAIOT B COCYZl C BOJOM, TeMIepaTypa KOTOPOH JOJIKHA ObITh
(18 + 2) °C. BoizepkuBaior B HeM B Tedenue 15 MuH. Ilocie yKa3aHHOTO BpPeMEHH
o0paseln] MEIJICHHO W3rHO0aroT MO MOJYOKPY)KHOCTH CTEPKHS B TEUECHHE 5 CEKYH]
JIMIIEBOM TMOBEPXHOCThIO (MACTUKOW) Hapyxky. MacTUKy CUMTAIOT BbIJIEp)KaBILIEH
UCIIBITAHNE HAa THOKOCTh JUIA JAHHOM MapKH, €ClM Ha TOBEPXHOCTH oOpasma He
00pa3yrOTCs TPEIIUHBI.

Pe3ynbpTaThl HCTIBITAHUH CIIETYET 3alMChIBATH 110 hopMe:

1. Mapka uccienyeMoil MacTUKH -

CopepxaHnue JNerkoriaBKoro OuTyma Mapku , %,

Coneprxanue TyromnjaaBKoro OuTyma MapKu , %,




10

0
Temneparypa pazmsardenust OMTyMHOTro BspKy1iero, C, :
Bun nHanmonnurens
CopeprxaHue HaNOJIHUTENSA B MacTUKe, Yo, :
2. TemiocToiKOCTh MAaCTHKH, 0C,
3. Temmeparypa pasMsrdeHns MacTuku, 'C
' s '
4. T'uOKOCTh MACTUKH Ha CTEPIKHE TUAMETPOM, MM,
9. OOmuii BBIBOJ: MacTUKa COOTBETCTBYET MapKe U MOXKET NTPUMEHSTHCS B

CTPOUTCIIbCTBE AJIA

ATTecTallMOHHBIE BOINPOCHI

1. Kakue BUABI THAPOU3OISIIUOHHBIX MAaTEPUATIOB OTHOCATCS K OKPACOUHBIM?

2. Kakne coblppeBble MaTepuanbl HCIONB3YIOT ISl TOJYYEHUS OKPACOUYHBIX
THJIPOU30JIALIMOHHBIX MACTHUK?

3. Ilepeuncanre MOCIEIOBATEIBLHOCTh TEXHOJIOTMYECKUX  ONEpalui  Mpu
W3TOTOBJICHUU TOPSTYUX OUTYMHBIX MacTHK.

4. OnuiuTe METOAMKY, 10 KOTOPOW Ompenersiercs TemrepaTypa pa3MsrdyeHus
OUTYMHON MaCTHKH TI0 TPUOOPY «KOJBIIO U IIapy.

5. Kak onpenensieTcst TEIIIOCTONKOCTh U THOKOCTh OUTYMHOM MacTUKU?

6. HazoBuTe pa3sHOBHIHOCTH M MPHUBEIUTE OCHOBHBIE TEXHHUUYECKHE TMOKA3aTEIU

ropaamnx 6I/ITYMHBIX MacCTHK.

OcHoBHas nuTepaTypa

1. CycnmoB A.A., YcaueB A.M., Mumenko B.S. TexHoJIOTHST CTEHOBBIX,
OTJIETIOYHBIX, KPOBEJIbHO-TUIPOU3OJISIIIUOHHBIX U TEPMETUZUPYIONIUX MaTEPUATIOB U
u3aenuii: 1ab. mpakTukym — Boponex: Boponex. roc. apxut.-ctpout. yH-T, 2011, —
120 c.

JlonmonHuTenpHas TuTEepaTypa

1. CoxoB B.H., JIab3una FO.B., ®enocees I'.I1. JlaGopaTtopHbiii MPaKTHUKYM TIO
TEXHOJIOTUM  OTJEIOYHBIX,  TEIUIOM3OJSLMOHHBIX U THAPOU3OJSIIUOHHBIX
MaTteprasioB: yuae0. mocooue — M.: Beicmias mkomna, 1991. — 112 c.

2. Topmo, IO.II Texuonoruss TEIUION3OMAIUOHHBIX ¢ aKyCTUYECKHUX
MaTepuasioB u3nenuii: yueOHuk. — M.: Beiciias mkona, 1989. —384 c.



