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TEXHUYECKOE 3AK/TIOYEHWE
MO PE3Y/IbTATAM UCMbITAHUA LEEMEHTHO-CTPY>KEUHbIX
ManT (UCn) NPOM3BOACTBA 3A0 “TAMAK” HA
TEMMEPATYPHO - BTAYXHOCTHbIE BO3JENCTBWA

OcHoBaHMe Ana npoBefAeHns paboTbl:

porosop N2 M24.9/10 ot 01.09.2010

PaboTa BbinonHeHa McnblTaTenbHON nabopatopueit
OAO «LUHWWMNpom3paHmin» (aTTecTaTt akkpegmTaumm
Ne POCC RU.0001.21CJ113 o1 02.09.2009)

1. XapaktepucTtrka obpasuos LICI u meToabl MCnbITaHUi

B cootseTcTBMY C Nnporpammoint ncnbitaHui LICM 3A0 «TAMAK » (cm. npunoxeHune N3
K poroBopy N2 M24.9/10 ot 01.09.2010) 6bIM noaroToBfieHbl 06pasubl pa3mepom
160x40x12(25) MM, 450x75%24 mm 1 450x450%12 mm. YacTb 06pa3uoB 06paboTaHa OTAENOYHbI -
MW COCTaBaMu 1 OFPYHTOBaHa GUTYMHbIM NpPaiMepomM .
Ona oueHku noseaernsa LICTT npy pasnnyHbIx TeMnepaTypHO-BIaXKHOCTHbIX YCIOBUAX 06-
pasubl NoABepranucb BO3LENCTBUIO:
+  COpPOLMOHHOIO yBNaXXHEHUA;
+  ONIMTENbHOTO YBNAXXHEHWA MPY HEMOCPEACTBEHHOM KOHTAKTe C BOAOW BCEX FpaHel obpas-
LioB;
+  BUTENbHOrO OAHOCTOPOHHErO MOBEPXHOCTHOMO YBNAaXXHEHUS;
+ ronepemMeHHOro yBnaKHeHuaA u cywke npu 60°C.
Cop6LuMnoHHOE yBRaXHeHUe 06pa3LoB NMPOU3BOAWAN B SKCMKaTOpax (pUCyHOK 1,a), rae
BMIaXXHOCTb BO3Ayxa AocTurana 98%, a BOAONOI/OLEHe—B COCYAE C BOAOW (PUCYHOK 1,6 1 B),
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PrcyHok 1.1. EMKocTu ana ucnbitaHma obpasuos LICM

Ha CopOUMOHHOE yBNaXXHeHMe (a); BogonornoLleHme

npu MOJSIHOM MOrpPY»KeHnK B Boay(6) 1 Ha NoBepXHOCT-
Hoe(0HOCTOPOHHeE) BogonoraoLeHve (B)

O6pa3sLbl Ha yBNaXXHEHMe UCMbITbIBI B COOTBETCTBUU C TpeboBaHMAMNTTOCTa 26816-86
«MNNTbl LeMeHTHO-CTPY»KeuHble. TexHnyeckne ycnosus» (pasgen 4 n npunoxexue 4).

M3MeHeHnA NMHEHbIX pa3mMepoB 06pa3LoB Nocse TeMrnepaTypHO-BIAXXHOCTHbIX BO3AENCT-
BUIN NepnoamyecKkn 3amepani meccypamm ¢ norpewHoctbto 0,01mm (pucyHok 1.2).

a) 6) B)

PricyHok 1.2. MpubopblAns 3amepoB IMHENHbIX pa3mepoB 06pa3LoB AnnHok 160 MM (a); 450 mm (6) v (B)
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2. Pe3ynbTaTbl UCNbITaHWUN
2.1. CopbumnoHHOe yBna)KHeHue

WNcnbiTaHns nokasanu, uyto o6pasubl LICT, obpaboTaHHble OTAENOUYHbIM COCTaBOM, Hanpu-
Mep Mapku D, He3HauMTeNbHO YBNAXKHAIMCb MPU BbICOKOW BNaXHOCTU Bo3dyxa (pUCYHOK
2.1, no3numAl): yepes MecAL OH YBNaXXHWICA He 6onee 4%.
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PucyHok 2.1. CopbumoHHoe yBnaxkHeHue obpasuos LICM TonwmHon 12 mm: 1 — 06paboTaHHbIX
Kpackol D ; 2 — orpyHTOBaHHbIX BUTYMHbBIM MPanNMepom 3a 2 pasa; 3 — TO e, 3a OfUH pa3;
4 - HeobpPabOTaHHbIX.

[BolHas 06paboTka 06pasL OB GVTYMHbIM MPAMEPOM YMeHbLUana COPOLMOHHOE YBIAXKHE -
Hue B 1,5 pa3a no cpaBHEHUIO C HeobpaboTaHHbIMY, a ogHOpPa3oBaa obpaboTKa - B 1,2 pasa.

2.2. BogonornoujeHune

Mpun nonHom norpyxeHun B Bogy obpasupl LICM ycuneHHO nornowatot Bogy B nepsble 7
CYTOK (80 18 — 26 %, CM. pUCYHOK 2.2, no3uuumn2 1 3), 3aTeM CKOPOCTb BOAOMOTIOLEHMA 3HaYu-
TeJIbHO CHMXKAeTCsA, 1 3a 25 CYTOK HaxoXAeHWA B BoAe Macca o6pa3LoB yBennuuaacb BCEro nnb
Ha 3% (c26 % 0029 % 1 c18% 0021%, cM. No3MumnKn 2 1 3 Ha pUCYHKe 2.2).

CneflyeT OTMETUTb, YTO Ha OKpPaLLUEHHbIX 06pa3Lax (MOKPbITbIX KPACKON UM FPYHTOM, Ha-
npumep Mapku D) nocne HaxoXXAeHUA B BOJE B TeUEHME NepBbIX CYTOK MOABUIMCH NMy3bIPbKU C
BOAOW, UTO HE CNOCOOCTBOBASIO CHMXKEHMIO BOLOMOMNOLWEHMSA (CM. MO3KMLMI0 1 Ha PUCYHKe 2.2).

-
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PrcyHoKk2.2. BoponornolieHue norpy»eHHbix B Bogy o6pasuos LICM :
1 — 0bpaboTaHHbIX Kpackoii (rpyHTom) D (pasmepom 160x40x24 mMm); 2 — Heob -
paboTaHHbIX (pasmepom 160x40x24 mm); 3 — To xe (pasmepom 160x40x 12 mm);
MoBepxHOCTHOE BofonoroleHe 06pasuoBs (pasmepom 160x40x12 Mm):
4 - 06paboTaHHbIX Kpackon (rpyHTom) F® ;5 — o xe BOAK IP+KP; 6 — orpyH -
TOBaHHbIX GUTYMHbIM NpaiMepom 3a 2 pas3a; 7 — TO e, 3a OAUH pa3; 8 — Heobpa-
6OTaHHbIN .

Mpy NoBepPXHOCTHOM BO3AeNCTBUY BOAbI Ha NanTbl LICTT, 4To BO3MOXHO B HaTypPHbIX yC/10-
BMAX NP NonagaHnm AoXAA Ha COOPHYIO CTAXKKY B NMOKPbLITVW Nepes, BbINMOHEHNEM KPOBESIbHOrO
KOBPa UM KOCOTo JOXKAA Ha CTEHY Nnepef ee oTAenKkon, 06pasubl NINT He3HAUMTENbHO MOrAoLWanm
BOAY 3@ OTHOCUTENbHO ANUTENbHbIN Neprof He 6onee 7% 3a 15, 30 cyToK (CM. pUCYHOK 2.2, no-
3myun4 - 8).

McnblTaHna nokasanwu, yto nNpw 4BONHON orpyHToBKe noBepxHocTy LICT 6uTyMHbIM npaii-
MepOM, NOBEPXHOCTHOE BOAOMOIJIOWEHVE MANT CHUXKaeTcA B 1,6 pa3ano CpaBHEHUIO C Heobpabo-

TaHHbIMW MINTaMN NN OTPYHTOBAHHbIMUW 3a OAMH pas3.

2.3. /I3meHeHune nuHenHbiXx pa3mepos LCM
a) Mpwy copbUNOHHOM YBNAXXHEHNN

Ha pucyHkax 2.3 n 2.4 nprBegeHbl 3amepbl Aedopmauii 06pasLoB Npy COPOLNOHHOM YB-
NaXXHeHUW, KOTOPbIe MOKa3anu, YTo Aaxe HeobpaboTaHHble 06pa3ubl LICI nmetoT Hebonbluve pe-
dopmauum— po 0,5 Mm/n.m. (CM. PUCYHOK 2.3, NO3nLMA2); AnA NAUTbI AANHON 3,2 M OHK ByayT

paBHbIOKONO 1,6 MM.
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PrcyHoK 2.3. VI3mMeHeHMe nnHenHbIX pa3MepoB HeobpaboTaHHbIX obpasuos LICT
Npvi COPOLIVIOHHOM YBIaXKHEHNN.
1 - obpasubl (pasmepom 160x40x20 Mm); 2 — 06pasLbl (pazmepom 160x40x12 Mm).
B ckobkax— copbLMOHHOE yBNaKHeHVe 06pa3LoB.
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PricyHoK 2.4. 3meHeHne nuHelHbIX pa3mepos obpasuos LICM (pasmepom 160x40x12 mm) npu
COPOLMOHHOM YBNAaXKHEHUN.
06paboTaHHbIX Kpackor(rpyHTom): 1—TO +MD;2-TO;3 - TP +KP;
4 - GUTYMHBIM NpaiiMepoMm 3a 2 pasa; 5 - HeobpaboTaHHbIN 0b6pasel (A4N1A CpaBHEHUS).
CnepyeT OoTMETUTb, YTO Npu yBenuyeHuv TonwuHobl LICM, oTHoCcuTenbHOe BogomnormnoLle-
Hue 1 gedopmauny 06pasLOB 3HAUNTENIBHO CHUXAKTCA: NPU yBENMYEHUN TONLWUHBI 06pa3LoB C
5
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12 Mm 0 20 mm (B 1,67 pasa) gedopmaumm npy COPOLIMOHHOM YBNIAXXHEHUN CHIXKatOTCA B 1,78
pasa (cm. pucyHoK2.3).

O6paboTka NOBepXHOCTN 06pa3LIOB BOLOOTTA/IKMBAOLWMMM COCTaBaMU yMeHbLuaeT fedop-
Maumm oo 0,19 mm/n.m. (ana UCM gnuHon 3,2 m Al = 0,61 Mm), uTo NoyTn B 3 pa3a MeHbLUE Mo
CpaBHeHWI0 C HeobpaboTaHHbIMM 0bpasLaMu (CM. PUCYHOK 2.4).

6) Mpw BogoOMOrNOLWEHN

Mpy npsmMom Bo3aencTBMM BoAbl NMHENHble pa3mepbl obpasuos LICI n3meHanncb B
60nbLUEil CTENEHW, YeM NPY COPOLIMOHHOM YBRAKHeHU, [1pK 3TOM OTHOCUTENIbHO Pe3Koe U3MeHe-
HUe pa3mepoB 06pa3LOB NPOMCXOAMT B NepBble 3—5 CyTOK C nocnenyoLlen ctabunmsayuen, no-
CKONbKY BJIaXXHOCTb 06Pa3L/0B MOBbLILLAETCA HE3HAUNTENbHO (Hanpumep, ¢ 29,8% [0 32% unun ¢
20,5% [021%, CM. pUCYHOK 2.5).
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PricyHok 2.5. M3ameHeHue pa3mepoB HeobpaboTaHHbIX obpasuos LICT:
npu NOsIHOM NorpyxeHun B Bogy 1 — obpasel pasmepom 160x40x25 mm; 2 — 160x40x12 Mm;
3 —450%x75%24 mm; 4 — 450%45 X 12 mm;
npu NOBEPXHOCTHOM YBRaXHeHun 5 - obpasel 160x40x25 Mmm

Pasmepbl LUCIM moryT nsmeHAtbca ot 1,4 fo 2,5 mm/n.m. n 6onblue B 3aBUCMMOCTUOT TOS-
WWHBI NANUT: AN MAUT AAVHOW 3,2 M 3TV M3MeHEeHUs 6yayT paBHbl 4,5 — 8 MM (CM. pUCYHOK 2.5).
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OTtpenoyHble (oKpacouHble) cnion, Hanpumepus MO -MO n N, 3HaUNTENbHO CHUXKAIOT Ae-
dopmanmm LICI npu ux gnmvTenbHOM KOHTaKTe C BOJOWM (CM. PUCYHOK 2.6 1 2.7): MO CPaBHEHNIO C
HeobpaboTaHHbIM 06PaA3LOM, 3TO CHUXKeHKe cocTaBnno 0,5 — 0,6 mm (B 1,78 pasa, T.e. Ha 43 %,

cpaBHU rpadukn 1, 3 1 4 Ha pucyHke 2.6 nnun rpadukn 1, 4 Ha pucyHke 2.7 1 rpaduk 4 Ha pUCyHKe
2.6).
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PucyHok 2.6. VI3meHeHMe nuHenHbIx paamepoB obpa3suos LICT npu BogonornoweHnu,
06paboTaHHbIX Kpackol (rpyHTom O -Md): 1 - obpasey pazmepom 160x40x27 mm; 2 — 160x40%
12 MM; 3 - 450X75%24 MM; 4 —HeobpaboTaHHbIN obpasel; 160x40x25 MM (OnA CpaBHEHUS ).

[Jpyrvie oTaenouHble COCTaBbl OKasanucb MeHee 3GGpeKTUBHbIMY, T.K. Camy COCTaBbl 06/1a-
[N HeOCTaTOUYHOW BOJOCTONKOCTbI0. CrieflyeT TakKe OTMETUTb, UTO 06pa3Libl TONLLUHON 12 MM,

Kak npasuno, umenu 60nblure gepopmaLimm no CpaBHeHuIo ¢ obpasuamu, Hanpumep, TOALWMUHO
24 mm 1 bornee.

2.4. TemnepaTypHO-BNaXKHOCTHble AedopmaLuu

Pe3ynbtaTbl ncnbitaHuii LICMN npu nepemeHHOM yBRaxHeHUM (MpY NOSIHOM ONMyCKaHUK 06 -
pa3uoB B BOAY) M CywwKe npu TemnepaType 60°C npuBefeHbl Ha pucyHkax 2.8 —2.10. OHu nokasa-
JIN, YTO OTHOCUTENIBHO PE3KOE N3MEHEHUNE JIMHENHBIX Pa3MepoB 06pa3LOB NPy yBNaXXHEHUN (BOAO-
MOTNIOLEHNI) U CYLLKE MPOUNCXOAUT B NepBble 5—7 LUKNOB, NOC/e 3Toro KonebaHua gedopmanui
CHU3USIOCb N CTabMNN3MPOBANOCh 3TO CBUAETENbCTBOTOrO, YTO NOC/Ee 5—7 LUKIOBTO KONMYeCT-

BO BOfbl, KOTOpOe Habupanu obpasubl, TepANOCh NPK CYLLKE; NPW 3TOM TeMnepaTypHble fgedopma-
uum UCI npuw HarpeBe KOMNeHCMPOBaNnNch ycafouHbiMu gedbopmauuamm namT.

-
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PricyHoK2.7. I3mMeHeHMe NuHelHbIX pa3mepoB obpasuos LICI npy BogonornouleHmy,
06paboTaHHbIX Kpackol (rpyHTom IO -MD): 1 - obpasey pasmepom 160x40x24 mm;
2 - 160x40x 12 Mmm; 3 — 450%x450%12 Mm; 4 — 450%475 x24 mm;
kpackon P BOAK:5 - 160x40%x24 mm; 6 — 160x40x12 MMm; 7 — 450%475 X24 mMm.
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PrcyHok 2.8. IameHeHne gnuHbl HeobpaboTaHHoro obpasuos LICI 1 ero BNaXxHOCTH Npv LUKIU-
YecKoM BO3[EeNCTBM 1 Bofbl 1 Terna (Temnepatypa 60 °C obpasel pasmepom 160x40x12 mm).
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PricyHok 2.9. /i3meHeHune anuHbl o6pasua LCl, orpyHTOBaHHOIrO 6UTYMHbIM NpaniMepom
(N2 1, paamepom 160x40x12 mm), Kpackoi (rpyHTom) F® (N2 2, 160x40x12 Mm) 1

HeobpaboTaHHOro (N2 3, pasmepom 450X75x24 Mm),
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PrcyHok 2.10./3meHeHne gnvHbl o6pasua LICM, obpaboTaHHOro Kpacko (rpyHToMm)
O +N® (N 1, pazmepom 160x40x12 mm) n T +MO +AK (N2 2, 160x40x12 Mmm).
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Cnepyet otMeTuTb, YyTo NAnTbl LICI MmeloT oTHOCUTENBHO 6ONbLLON KO3PHULMEHT TeM-
nepaTypHOro IMHENHOM U3MEeHeHUs, KOTOPbIN paBeH 23,5 x10°, rpa;[1 =0,0235 mm/n.m. °C (no
pe3synbtatam ucnbitaHui B OAO «LUIHWMpom3pgaHuin»). Mpu n3meHeHr TemnepaTypbl Ha No-
BEPXHOCTM cTeHbl Ha 60 °C (npm nepenage oT neTHel Temnepatypbl LICM +40°C g0 3uMHei MuHyc
20°C) v gnuHe nanTbl 3,2 M TemnepaTtypHble aedbopmaunmbyayT pasHbl A = 3,2x0,0235%60 =
4,5 MM, UYTO 3HaunTenbHO (B 3 pasa) Bbllle BAAXHOCTHbIX fAedopmMauuii NauT (Npy NOBEPXHOCT-
HOM YBIaXKHEHWW, CM. PUCYHOK 2.5), 06paboTaHHbIX, Hanpumep coctaom IO -, paBHbIX
AR, =0,88:1,78x3,2=1,58 mm.

Mpwn copburoHHoMm yBnaxHeHun LICIT B KOHCTPYKLMM Hapy»HOW CTeHbl, Hanpumep B
OCEHHIOI0 [OXANVBYIO MOroAy, BnaKHOCTHble AedopmMaLm (CM. pUCYHOK 2.4. nosunuyua 1) 6yayt
paBHbl Al =0,19%3,2=0,61 MM,

4. BblBOAbl N MpPensioKeHns

4.1. Mnwutol LUCM 3A0 «TAMAK», 06paboTaHHble OTAENOYHbIMY COCTaBaMU, UMEIOT He-
6onbLre gedpopmaummn npu copoLUMoHHOM yBRaxHeHun (0,19 Mm/n.m., cM. pUcyHOK 2.4). Mpn SKc-
nnyaTtauuMm B KOMHaTHbIX YCNOBUAX (MPY OTHOCMTENbHOW BRakKHOCTU 50-60% 1 NOCTOAHHOW
TemnepaType) 371 fAedbopmaunm 6yayT He3HaUMTENbHbIMK, NOSTOMY [/19 KOMHATHbIX NeperopofoK
MO>XHO NpumeHsATbNAUTbI LICI nobbix pa3mepos.

4.2. Npwu skcnnyataumy LICMN B aTMOCPepPHbIX YCIOBUAX B KOHCTPYKLMM HAPY»KHOW CTEHbI
6onbLioe BNuAHME Ha aedpopmaumm LICMN oKa3biBalOT He CTONBbKO BAXKHOCTHbIE M3MEHEHUs OKpY-
Xalolero Bo3gyxa, CKOIbKO nepenagbl TeMrnepaTypbl Ha MOBEPXHOCTM CTeHbl. Kak cnepyeT ns Hu-
Xe npviBefeHHON Tabnuubl 4.1, ANA OTAENKN HaPYXKHbIX CTEH LienecoobpasHo NprMeHeHve nanT

LICM pgnvHon He 6onee 1,2 M € pa3MepomMm LUBa MeXAY HAMU 3 MM.

Tabnuua 4.1.
nLlnCMI'FIi,a AL, mm | AL, Mm Al + AL,

" MM

3,2 4,51 0,61 511 1,6 6,11

3,0 4,23 0,57 4,77 1,47 5,67

2,6 3,67 0,49 4,16 1,27 4,94

24 3,38 0,46 3,84 1,18 4,56

2,0 2,82 0,38 3,20 0,98 3,80

1,6 2,26 0,31 2,57 0,79 3,05

1,2 1,69 0,23 1,92 0,59 2,28

1,0 1,41 0,19 1,60 0,49 1,90

0,5 0,71 0,1 0,81 0,25 0,96 10
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4.3. CoopHana ctskka 13 LICI B MOKPbLITM 30aHNA UV COOPYKEHUA MOXET MoJABepraTbCs

3HauNTENbHBIM TemnepaTypHbIM AedopMaLmam, T.K. TEMNepaTypHbI nepenag Ha NOBEPXHOCTM

MoXKeT focturaTtb At = 80°C.

[nAa cHUXeHWA BNaXHOCTHbIX JedopMaLmii Bce NOBEPXHOCTU COOPHOW CTAXKKM TPYHTYIOT
6UTYMHbIM Mpaimepom (3To CHMxaeT AepopmaLvi NPU NMOBEPXHOCTHOM yBnaxHeHun fo 0,44
Mm/M.m. = 0,88:2, CM. PUCYHOK 2.5 1 cpaBHUM No3numm3 n 5 Ha pucyHke 2.4.).

Kak moka3sblBaloT pacyeTbl (cm. Tabnuyy 4.2.), ana cOOPHbIX CTAXKEK MOXHO MPUMEHATb
LCIM makcMmanbHbIX pa3smMepoB € TemrnepaTypHbIMU LWBaMU Mexay HUMK Ao 10 MM 1 KOMMNeHcaTo-

PaMn Hag 3TUMK WBaMW.

Tabnuua 4.2.

3,2 6,02 0,8 6,82 1,4 7,42

3 5,64 0,75 6,39 1,32 6,96
2,6 4,89 0,65 5,54 1,14 6,03
2,4 4,51 0,6 511 1,1 5,61

2 3,76 0,5 4,26 0,88 4,64
1,8 3,38 0,45 3,83 0,79 417
1,6 3,01 0,4 3,41 0,7 3,71

Pyk. otaena

KaHA, TeXH. HayK

CT. Hay4HbI COTPYAHUK

KaHA, TeXH. HayK
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