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MATERIALS SCIENCE AND ENGINEERING

MATEPHATOBEAEHHWE U TEXHO/IOTHA
MATERIALSHUNOSLIK VA TEXNOLOGIYAI

Taoauna 1
CocraBbl NapTHii NPU NOJyYeHHH cepo0eTOHA
No Cepust Cepa Moandukatop ITecox Kpynsslif 3anonsuTens 2-8 MM JlobaBka
SN % Tun % % Tun % Tun %
1 2 30 - - 60 - - 3oma-yHoc 10,0
2 4 22,5 ToccumonoBas cMoiia 2,5 62,5 - - 3oma-yHoc 12,5
3 6 22,5 TIuponu3HbIil TUCTHILIAT 2,5 62,5 - - 3oma-yHoc 12,5
4 8 22,5 JUIT 2,5 62,5 - - 3oma-yHoc 12,5
5 10 19,0 ToccumonoBas cMoiia 1,0 20,0 rpaBHii 60,0 - -
6 12 19,0 TIuponu3HbIil TUCTHILIAT 1,0 20,0 rpaBUii 60,0 - -
7 14 19,0 JUILT 1,0 20,0 rpaBuif 60,0 - -
8 16 21,1 Tl'occumomnoBas cmona 1,1 15,6 rpaBHii 54,4 docdorurc 7,8
9 18 21,1 TIuponu3HeIil UCTIILIAT 1,1 15,6 rpaBuit 54,4 docdorurc 7,8
10 20 21,1 JUIT 1,1 15,6 rpaBuit 54,4 docdorurc 7,8
11 22 24,5 ToccumnonoBas cMoiia 1,3 13,1 rpaBuit 52,0 3oma-yHoc 9,1
12 24 24,5 TIuponu3HeIil TUCTHIILIAT 1,3 13,1 rpaBuit 52,0 3oma-yHoc 9,1
13 26 24,5 JUILT 1,3 13,1 TpaBuit 52,0 3oma-yHOC 9,1

ceproro mosmmMepa (40x40x160 mMMm) ObLIM TOJ-
BEPrHYTHl HCIBITAHUIO HA IMKJ 3aMOPAXKUBAHUS-
oTTauBaHus npu temneparype ot -20 °C no + 20 °C
B TEUEHUE OAHOro LHKIA. MOpPO30CTOMKOCTH ce-
poOeToHa omnpenesiach 00beMHO-TIOBEPXHOCTHBIM
MeToAoM. B mepBoMm ciyyae mpenen morepu mpouy-
HOCTH cocTaBisieT 20% OT MPOYHOCTH ITATIOHHOTO
o0pasna, U TpelrHBl Ha MOBEPXHOCTH 00pasloB,
MOJBEPTHYTHIX OINpPENEJICHHOMY KOJIMYECTBY IHK-
JIOB 3aMOPaKMBaHUS-OTTAUBaHUsI, HE JIOITYCKAIOTCSI.
CornacHo monbsckoMy crtaHzaapty [3], GeronHbie
JJIEMEHTHI, HCIONb3yeMble B JIOPOXKHON WH(ppa-
CTPYKType, TpeOyIOT YCTOMYMBOCTH K 3aMep3aHHIO-
orrauBanuio F150, uro coorBeTcTBYeT 150 1iukimam
3aMOpa’KUBAaHUS-OTTaNBAHUS

[MonpoOHBIE cBeAeHUST O COCTaBe NaApPTHH
IpeacTaBiIeHbl B Tabnuie 1.

Pe3yabTaThl 1 00cy:xkI1€HUE

OcHoOBHas 11eJb oJI00pa cocTaBa cepodeTo-
Ha 3aKJII0Yanach B MONyYEHUM MPOYHBIX H3HACITUI
U3 cepobeToHa, CIOCOOHBIX MPOTHBOCTOATH YCIO-

a

BHSIM OKPY’KAIOIIEH Cpenbl, UX BIPOTUBOAECUCTBHE
JOJDKHO OBITH OYEHb HPOYHBIM M HEBOCIPUUMYU-
BBIM K MOTOJHBIM yCIOBUsIM. BBUTH poBeneHs! ciie-
IOYIOLIME MEXaHUYECKHE UCTIBITAHUS: UCIIBITAHNS Ha
JOJITOBEYHOCTh,  BOJOIMOIJIONIEHUE, TIJIOTHOCTb,
MIPOYHOCTh HA CXKaTHE M M3rH0, CTOMKOCTh K 3aMO-
PaKMBAaHHIO-OTTAMBAHUIO U YCTOWYMBOCTH K MCTH-
paHuIo.

Bce o6pasupl, HE3aBUCUMO OT MOAHU(UKATO-
pa, Jau TPelrHy 3a KOPOTKOE BpeMs Iociie Hava-
Ja LUKJIOB 3aMOpaXHBaHUS-OTTauBaHusA (puc.l).
[epBbie TpemMHBI HA TOBEPXHOCTU IMOJIUMEPHBIX
00pa3LoB MOSBUINCH B TEUCHHE NEPBBIX 72 4acoB,
MIOJIHBIC TPEIIMHBI (IIpU pa3pbiBe 00pa3iia) HaOJI0-
JTUCh Yyepe3 7 THEU Mmociie Havyalla UCTIBITAHUM.

Ha monmmepHble cBs3yIOlME HE TMOBIHSITA
Takne M00aBKW, Kak JieTydas 3o0ima u ¢ocdorurc.
[Mpumenenune 301l 1 Gocdorurica B BUje MbLUIH H
XOPOILIEro KauyecTBa 3aloJIHUTENS FapaHTUpPyeT TOo-
JydeHUE MPOAYKTa C HU3KUM BOJOIOITIOIIEHHEM H
BBICOKOM IIPOYHOCTBIO Ha cxkarue. IIpuMeHeHue B
CMeCH KPYIMHO3EPHUCTOIO 3alOJHUTENS C 3epHH-

0 [

Pucynok. 1. Ky6oBuaHblie 00pa3ubl NoJUMEpPHOI cepbl, MOAM(PHUIHPOBAHHOI rocCHII0I0BO CMO.10¥ (2), MHPOJIM3HBIM IUCTHLIAASITOM
(6), AT (¢) mocuie 75 nUKJIOB 3aMOPAKMBAHUA-OTTANBAHUSI.
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Tabéauna 2
Mexann4eckne NapamMeTpbl ONBLITHBIX NAPTHIA cepodeToHA

X Homep | Tnotrocts, | Boomorsomenue Hpo‘{HOCT;,;Ia cxarue, MIla nocne Ipounocts Ha u3rub, MIla

[ TapTHI KF/M3 o 3 JICPIKKE, THU 58 r[30cne BBIZICPIKKE, I[I;g

1 2 2160 - 41,0 41,0 4,3 -
2 4 2285 0,23 54,5 58,0 4,2 4,2
3 6 2029 0,37 52,1 54,2 4,1 4,1
4 8 2053 0,36 51,2 54,1 3,4 3,8
5 10 2296 0,35 57,3 56,1 8,7 7,7
6 12 2351 0,31 65,6 53,4 52 -
7 14 2235 0,47 57,0 51,7 7.3 -

8 16 2387 0,07 70,6 68,7 13,3 10,4
9 18 2241 0,10 57,7 50,8 7,4 2,3
10 20 2300 0,06 58,4 51,9 49 53
11 22 2420 0,04 59,6 62,5 4,5 3,7
12 24 2256 0,25 54,5 54,6 5,5 5,8
13 26 2390 0,04 58,7 58,2 10,1 10,0

CTOCTBIO 2-8 MM MPHUBEINO K YIyYHICHUIO IPOYHOCT-  KadecTBe J00aBKM MPOYHOCTH OETOHa BO3pacTaeT

HBIX XapaKTepUCTHK cepobeToHa (Tadum. 2, puc. 2). JUTSE 00Pas3IoB MOAM(HUIIMPOBAHHBIX TOCCHUIIONOBON
CMOJION M CHIIKAeTCs IO CpaBHCHUIO C KOHTPOJIb-
IIpounocts Ha cakarie, Mlla HBIM 06pa3LIOM.
80 Ta6auna 3
PesysibTaThl HCNBITAHUI HA IPOYHOCTH
i BbIOpPaHHBIX MAPTHii cepodeToHa
TpouHOoCTH 0OPA3IOB HA
e Homep cxarue, MIla Mopo30CcTOHKOCTS,
40 "~ | maprum | Tlpoepka | IIpoBepka | KOJMYECTBO LIMKIOB
110 nocJie
20 1 3 - - -
2 6 56,6 55,3 200
0
1 2 3 4 5 6 7 8 9 1011 12 13 3] 8 L4 50,2 200
i wlloene 4| 10 52,5 51,6 200
Pucynok. 2. CpaBHeHHe IPOYHOCTH 00pPa310B cepodeToHa /10
(3 1Hs BbIAEPKKHU) U NocJie (28 qHeil BbIbLIEP:KKH) HCIIBITA- 5 12 61,9 60,7 200
o 6 | 15 56,1 54,9 200
AHanmu3 TOMYYEHHBIX PE3YJIBTaTOB ITOKA3ail 7 16 55.8 354 100

cienytomee. Vcrnons3oBanue MoAM(UKATOPOB B
BUJIE TOCCHUIIOJOBOM CMOJBI M MNUPOJIU3HOTO JH- 8 20 65,5 53,8 200

CTWIAATA TP UCIIOJIb30BAHUU B KAaUCCTBEC ,Z[O6aBKI/I

9 22 56,9 54,7 200
30J1bI-yHOCA ¥ OTCYTCTBHU KPYITHOTO 3aINOJTHUTEIS

MOBBICHJIO TPOYHOCTh HAa CKaThe OSTOHA IO CpaB- 10 24 52,7 50,8 200

HEHHIO C KOHTPOJBHBIM 00pa3iioM. beToHs! ¢ mo-

OaBIICHHEM KPYIHOT'O 3allOJIHUTCIIA MMOKAa3ain 00J1B- 1 25 30,4 32,6 100

Iy npodHocTb. CepoOeToH 0e3 A00aBKH 30JIbI- 121 26 542 53,1 150

yHOCa, conepxcamnﬁ prr[HBIﬁ 3aII0OJIHUTCIIb ITOKa-

3a11 Gojiee BHICOKYIO IIPOYHOCTh HA HayaibHOi cra- | 13 | 27 554 54,3 150
JMM 3aTBEPACBAHMA — HA YPOBHE (IOCCHNIONOBAsK | 14 | o8 58.1 56,4 150
CMOJIa) WIH BbIe (MTUPOJIU3HBIN TUCTHIUIST) KOH-

TposibHOro 00pasia. Ipu BBenennu Qocdorunca 8 | 15 | 30 59,1 58,2 150
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Ta6nauuna 4
Pe3yabTaThl MCIBITAHMIA HA 10JITOBEYHOCTD - MOPO30cTOiiKoCcTh B 3% pacTBope NaCl
Macca okanussl ocie 28 | Macca okanuusl mocne 56 | Macca okanussl mocie 28 | Macca oKaluHBbI mocie 56
Ne o6pasua o o 2 2
JHed (1) nHei (1) IIUKJIOB (KI/M°) IIMKJIOB (KI/M°)
1A 1,50 2,51 0,16 0,26
2A 1,05 1,78 0,11 0,19
3A 0,21 0,64 0,02 0,07
4A 0,24 1,36 0,03 0,14
5B 0,03 0,11 0,00 0,01
6B 0,07 0,36 0,01 0,04
7B 0,01 0,10 0,00 0,01
8B 0,01 0,13 0,00 0,01

Monudvkanus TOIMMEpHOH cephbl MHPOTU3-
HBIM JMCTWUIATOM 3HA4YUTEIBHO CHHU3WIA MpPOY-
HOCTb CEpHUCTOTrO pactBopa ¢ 57,7 Mlla npumepHo
mo 50,8 Mlla. Bpemst oTBepkaeHust 00pas3ioB He
TIOBJIMSUIO HA TIpeJel MPOYHOCTH MPHU CHKATHH HIIH
nuzrube. Pannsist mpowunocts (1-4 mHS) W MO3THAS
MPOYHOCTh TMOCJE 28 JHEH OTIMYaIucCh HE3HAYH-
TeNBHO (pHC. 2).

PesynpraTel HCIBITAHUH HAa MOPO30CTOM-
KOCTh MpuBeeHk B Tabmume 3. Hexotopeie obpas-
bl JIJIS UCTIBITAHUIM HE COOTBETCTBOBAIM TpeOOBa-
HUSIM TIPUBEJCHHOTO cTaHapTa [3].

B To e BpemMsi MOpO30CTOWKOCTb, OLICHEH-
Has BTOPBIM MCTOAOM, IIYTEM H3MEPCHHUA OTCJIOC-
HHUsI TIOBEPXHOCTH OOpa3loOB B BOJHOM pPAacTBOpPE
NaCl, moka3zana, 4To CepoOETOH OYCHb YCTONYMB
(tabi. 4). CymmapHOE KOJIMYECTBO OTCIOMBILETOCS
Marepuana Tociae 28 AHeW  3aMOpaKUBaHHS-
OTTaMBAHHS, BHIPAKEHHOE B KI/M’, OBLIO HE3HAUH-
TENBHBIM H TI0CTIE 56 jiHeil He npeBbimaio 0,3 Kr/M?.

IlpencraBieHHble pe3yJabTaThl HUCIBITAHUH
cepobeToHa MOATBEP)KIAI0T HU3KOE BOJIOMOIIIONIE-
Hue. CepoOeTOH IMoKas3al BBICOKYIO MOPO30CTOM-
KOCTh B COJICHOM Cpelie U MOXET ObITh PEKOMEHIO0-
BaH I U3TOTOBJICHUSI MAlOTa0apUTHBIX COOPHBIX
anemMeHToB. OIHOBPEMEHHO CEpPOOETOH IOKazal
YCTOMUYUBOCTb K MOPO30CTOMKOCTH IIPU LIAKJIMYE-

CKOM 3aMOpaXWBaHUH U OTTaWBaHUU.

3akia0ueHue

HccnenoBanne CBOWCTB cepoOeTOHA, MONY-
YEHHOTO Ha OCHOBE Cepbl, MOAM(DHUIIMPOBAHHON
TOCCHUIIOJIOBOM CMOJIOW M MUPOIU3HBIM AUCTHILIA-
TOM, TIPH UCTIOIB30BaHUH 0OABOK B KA4ECTBE MEJ-
KOAUCIICPCHOI'0 HAIIOJHUTEIIA, TaKUX NPOMBINIICH-
HBIX OTXOJIOB Kak 30J1a-yHOC U (hocOorHric, moxkasa-
JI0 HaWJIydIINe pPe3yNbTaTbl pH MOJU(HUKALUKN ce-
pPbl TOCCHUIOJOBOM CMOJIOM M HCIOIB30BAHUU J0-
OaBku B Buje gocdorunca. OnbITHEI 00pasen xa-
PAKTECPpU3YCTCA HU3KUM BOAOIIOIIONICHUEM, BBICO-
KOl MOpPO30CTOMKOCTBIO B arpeccuBHOi cpene (3%
pactBop NaCl).

PesynpraTel mccnenoBaHMs IOKa3alld, dYTO
HOHy‘IeHHBIﬁ Marcepuajll MOXET IPUMCHATHCA B
CTPOUTENLHOW OTPaciIy B OCHOBHOM IS BHYTPEH-
HETO ¥ TOJBOJHOTO HJIM TOJ3EMHOI'0 MCIOJIb30Ba-
HUSl, HIDKE 30HBI 3aMep3aHus (HanpuMep, B MOJI3EM-
HBIX BBITPEOHBIX siMax). JIoMOTHUTENILHBIM OTPaHu-
YEHHEM SIBJISIOTCS BOCILUIAMEHSIONIUECS] CBOWCTBA
CCPbl U OTHOCUTCIIBHO HH3Kasd TEMIICpaTypa IUIaB-
nenus — okoio 130 °C.

B 3akmioueHne MOXXHO CKas3aTh, HECMOTPS
Ha OrpaHWYEHUs] TOJYYEHHOTO cOocTaBa cepobe-
TOHA, €r0 MOTEHIHAIbHBIE BO3MOXHOCTH MIPUMeE-
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