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(hpPUKIMOHHBIA JaTYNK, UMEIOMNN KOHTAKTHYIO MOBEPXHOCTh M OCHAMIEHHBIA Ipy3oM BecoM oT 10 1o
500 t; ii) cpencTBa IS 3aKPEIUICHHUS ITy9Ka BOJIOC | iii) BOASHYIO BaHHY; IPUIEM (PPUKIIMOHHBIA JaTINK
COEIMHEH C aHAIM3aTOPOM TEKCTYpBI; a CHOCO0 BKJIIOYAET ITambl 1) oOecredyeHus IydKa BOJOCSHBIX
BOJIOKOH; 1i) BBIpAaBHUBAHHUS BOJIOCSHBIX BOJIOKOH; iii) 3aKpeIuieHHs Ty4Yka BOJIOCSHBIX BOJIOKOH; iV)
TOTPY)KEHHSI Iy9YKa BOJOCSHBIX BOJOKOH IIOJ BONYy B BOISHOW BaHHE, V) OOecCleueHHS KOHTAKTa
BOJIOCSIHBIX BOJIOKOH C KOHTaKTHOW TIOBEPXHOCTHIO (PPUKIIMOHHOTO AAaTYUKa, KOTOPBIH OCHAIIEH IPy30M;
Vi) IepeMeIeHus TaTauKa BI0JIb BOJIOCSHBIX BOJIOKOH M Vii) 3alMCH TPEHUS, BEIpadaThIBAEMOTO Ha dTare
Vi); IpU4EM STAaITbl V)-Vii) BEIIOIHSIOT O] BOJOM; a 3TaIbI Vi)-Vii) IIOBTOPSIOT IO TE€X 0P, TIOKa He OyaeT
JOCTUTHYTO MOCTOSTHHOE 3Ha4YeHue, 0e3 moapéma gaTdika oT BOJIOC.
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CNnoCOBb N3MEPEHUA XNAKOCTHOIO TPEHNA BOJIOC

OBJIACTb TEXHUKW

HacToswee n3obpereHne 0OTHOCUTCA K CNOCOBY U3MepeHns TpeHus
BNAXHbIX BOSIOC, B YAaCTHOCTU, NO OTHOLLUEHMUIO K BONIOCAM, KOTOpbIe
6binn 06paboTaHbl KOMNO3NLUMNEN AN yxoha 3a BONOCAMU, U K
CpaBHEHMAM TpeHUsa BONOC, 06paboTaHHbIX pa3NINYHbIMK CpeACTBaAMMU

ANa yxonaa.

OBJIACTb TEXHUKH

OueHka TpeHunsa BonoC obecneunBaeT MHHOPMALUKD O COCTOSAHUM
BOJIOC, HA KOTOPOE MOryT BAUATb TaknxX (hakTopbl, Kak CTeneHb noabéMa
KYTUKY/bl, pa3pblB KYTUKYJbl, MOBEPXHOCTHAA 3p03MA U OCaXAEHUE
MaTepuasnoB Ha NOBEPXHOCTU BOsOCA. Takxe MOXeT bbiTb obecneyeHa
nHpopmauma 06 3pPeKTUBHOCTN CPeACcTB ANA yXo4a U MaTepuanos,
CHMXaLWKnX TpeHne. 3T0, B CBOK oyepeab, obecneuynBaeTt
3¢ deKTUBHbLIN BbIBOP NPOAYKTOB, KOTOPblE COOTBETCTBYIOT

onpeaenéHHoMy COCTOSAHUIO BOJIOC.

CyLwecTByeT MHOXECTBO CUCTEM N CNOCOb60B, AOCTYMHbLIX ANSA

TaKNUX OLEHOK.

B kHure «Chemical and Physical Behavior of Human Hair», nopg
aBTopcTBoM Clarence R. Robbins, 4-e uspavue, Springer; crp. 439-440,
NpeacTaBAeHO KpaTKoe U3/10XXEHME U3BECTHbLIX MEeTOA0B NoA
3arosioBKoM «Cnocobbl n3MepeHns TpeHUsa Ha BONOCAHbIX BOJIOKHaX>»
(«Methods for Measuring Friction on Hair Fibers»), Bkntouas cnocob,
npunucbiBaeMblii asTopam Scott u Robbins, koTopbin BkaouaeT
NpUKpenseHne KOpHEBOMW 4aCTu BOJIOCAHOMO BOJIOKHA K AaTUYUKY

Harpy3ku npubopa AN UCNbITaHUA NPOYHOCTM Ha pa3pbiB OT Instron,
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Harpy>eHue KOHUEBOW YacTu U YacTM4YHOe obMaTbiBaHUE BOKPYT ABYX

wnuuaenen. LUnuHaenn npukpenseHbl K NONepeYyHon roloBke u, npu
X NepeMeLLeHNN BHU3 OTHOCUTENIbHO BOJIOKHA, PErMcTpupyeTcs
HaTsXXeHue TpeHusi. CUMTaeTCs, YTo TPEHUE BapbUPYETCA B
3aBUCUMOCTU OT CKOPOCTU OTHOCUTENBLHOIO ABUXEHUSA NMPU TPEHUMU,
NpMuYém 6onblUME pa3NMuna 4EMOHCTPUPYIOTCS MeXAy CpeacTBamMu ans
yxo4a Npu HU3KUX CKOPOCTAX OTHOCUTESNILHOIO ABUXEHUSA Npu TpeHuu. C
MCMOJIb30BAHMEM AAHHOI0 cnocoba pacKpbITO MOAENNPOBAHUE

pacyécblBaHUS CyXMUX BOJIOC U BOJIOC, MOrPYXEHHbIX B BOAY.

B US 20090324529 cuny TpeHna BOAOC U3MEPSAIOT C
NCnonb3oBaHNeM aHanusaTtopa TekcTypbl (TA), B KOTOPOM KOMMNO3ULUIO
HaHocaT Ha 10 r obpasua Bonoc. lNocne pacnpegeneHns KOMMNO3uLMmn Ha
obpasue B0NOC, a TaKXKe A0 U nocnae onoslaCkMBaHUAa BOLOW, CUAy
TpeHusa mexay obpa3yom BOOC U NONNYPETAHOBON NOAKNAAKON

n3MepAarT C NICNONb30BaAHNEM aHaNN3aToOpa TEKCTYPbI.

ABTOpamun n3obperteHnsa B EP1652555 packpbiTo usmepeHue
TPEHUa C NCNOJSIb30BAaHNEM aHanusaTopa TEKCTYpPbl U PPUKLMUOHHOIO
AATUMKa B BUAE UMANHAPA U3 HEPXABEKLWEN CTann, NOKPbITOro
pe3uHOBbLIM MaTepuanom. lNpaab BONOC yCTaHABANBAKOT Ha aHaAn3aTop
TEKCTYpPbl, NPUYEM BOJIOCSAHbIE BOJIOKHA BblpaBHUBAKT NOCPEACTBOM
pacyécbiBaHUA nepes 3aKpenaeHnem B Na0CKOW KOHUrypauyuu.
OPUKLMOHHBIN AAaTYMK NOMELAT Ha BONOCHI U NPUKNAAbIBAKT HA
(OPUKUMOHHBIN KOHTAKT HArpy3ky, paBHy npunbnausmtensHo 560 r.
JlaTunk nepemellarT BAOb BOJOC CO CKOPOCTbo 10 MMc! ans
N3MEpPEHUA TPEHNA MexXAay AaTYMKOM U BoaocaMu. Cnocob ncnonb3yroT
AN OuEeHKU PPUKLNOHHBIX CBONCTB BOJ10C, 06paboTaHHbIX pasinyHbIMU

KOHAULUWOHEPaAMN Ansa BONOC.

OpHaKo yKasaHHble n3BecTHble cnocobbl He obnaaatoT

YyBCTBUTEJIbHOCTbIO ANnA AOCTATOYHOI0 pa3/IM4eEHNAd HEKOTOPbIX CpeacTB
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Ansa yxopa. ABTopaMu n3obpeteHns obHapy»XeHO, YTO U3BECTHbIE

cnocobbl He obecneyunBatloT pas3siMYeHUa NPOAYKTOB noTpebutenem, B

4YaCTHOCTU, BO BpEMA CTagnn ononaCKuBaHUA.

ABTOpamMn n3obpeteHnsa o6HaApyXKEeHO, YTO N3MEepeHne TpeHus
nyyka BONOC NOA BOAOW, NPU KOTOPOM UCNONb3YT (PPUKLUNOHHbBIN
AATUYUK, OCHALWEHHDbIN FPy30M, CpeacTBa NPUKPEMIEHUS N BOASHYIO
BaHHY, COEAMHEHHYIO C aHAaNN3aToOpPOM TEKCTYPbI, rae fatymuk
MHOIFOKPaTHO NMepeMeLLaeTCcs BA0JIb BOMOCAHbIX BOJIOKOH A0 TEX Mop,
noka He 6yaeT AOCTUIHYTO NOCTOSAHHOE 3Ha4yeHne, obecneumBaeT

HEOXXNAAaHHO TOYHOE U3MEPEHUE.

PACKPbITUE N3OBPETEHUA

CornacHo nepBOMYy acnekTy HacTosauwero n3obpereHnsa obecneyex
Cnoco6 uaMepeHus XuUAKOCTHOro TPEHUSA BONOC C UCMONb30BAHUEM:

CUCTEMbI, COAEpPXaLLEN:

i) GPUKUMOHHBIN AATYUK, UMEIOLLMIN KOHTAKTHYO NOBEPXHOCTb U
OCHALWEHHbIN rpy3omMm BecoM oT 10 ao 500 r;

i) cpeacTBa Ana 3akpensieHnsa ny4vka BosioC U

iii) BOOSHYIO BaHHY;

NPUYEM DPUKLMOHHbBIA AATYMK COEANUHEH C aHANM3AaTOPOM
TEKCTYpbl; a

cnoco6 BKAKOYAET dTanbl:

i) obecneyeHuns nyyka BOJIOCAHbIX BOJIOKOH;

i) BblpaBHUBAHUA BOJIOCAHBIX BOJIOKOH;

iii)  3akpenneHusa ny4vyka BONOCAHbIX BOJIOKOH;

iV)  norpyxXeHus nyyka BOJIOCAHbIX BOJIOKOH NOJA BOAY B
BOASSHON BaHHE;

V) obecneyeHnsa KOHTaKTa BONOCAHbIX BOJIOKOH C KOHTAaKTHOW
NOBEPXHOCTbIO MPPUKLUMNOHHOIO AATUMKA, KOTOPbIN OCHALWEH rpy30M;

Vi) nepeMeleHnda gatinka Bao0Jib BOJIOCAHbIX BOJIOKOH U



10

15

20

25

30

4
vii) 3anucu TpeHus, BbipabaTbiBaEMOro Ha sTane vi);

NPUYEM 3Tanbl V) — Vii) BbINOAHAKT NoA BOAOW; a 3Tanbl Vi) — Vii)
NOBTOPSAIT A0 TEX NMOP, NOKa He byaeT AOCTUIHYTO NOCTOSAHHOE

3HaueHune, 6e3 noabEMa AaTUMKa OT BOJIOC.

Takum ob6pa3om, aBTopaMu n3obpeteHnsa 66110 06Hapy>XKeHOo, YTo
BOCMPUHUMAIOTCSA OYEeHb HebonblINE pa3Munsa B TPEHUU, KOTOpPbIE C

ﬂOTpE6MT€J’]bCKMMM AAHHbIMUA.

KPATKOE OMUCAHUE YEPTEXEN

BapuaHTbl peanusaunmn nobperteHus 6yayT onucaHbl HUXE CO

CCbINIKOW Ha cneaywumne HeorpaHnymBarwLWme 4epTexn, Ha KOTOopbIX:

Ha ®UIl'. 1 noka3aH BuUA B NepCrneKTuBe CUCTEMbI ANs
NCNONb30BaHUA B COOTBETCTBUN CO CNOCOOBOM MO HACToALWEMY

n3obpeTeHuio.

Ha ®UIl. 2 nokasaH npoduib TPEHUSA NPU NOrPYXEHUU Ana
06paboTaHHbIX BONOC, NOJYYEHHbIN C UCNosb30oBaHMeM cnocoba no

HacToALWEMY N306peTeHnto.

Cuctema no OUl. 1 coaepxnt GpUKLMOHHbIK AaTuuk (1),
MMEIOLWMN KOHTAKTHY NOBEPXHOCTb (2), KOTOpas coaepxuT
NOBEPXHOCTHO-aKTUBHOE BELLECTBO, OCHALWLEHHbIN rpy3om (3),
COEAUHEHHbIA C aHANU3aTopoM (4) TEeKCTypbl; U HA YKa3aHHOW durype
NOKa3aH Ny4Y0K BOJIOCAHbIX BOJOKOH (5), 3axaTbl B ABYX MNOJIOXEHNAX
BAOJIb €ro A/INHbI C MOMOLWbIO 3axuMa (6); NpUYEM 3aXKUM K
(OPUKLUMOHHBIN fAaTYMK paCcnonoXeHbl B BOAAHON BaHHE (7) HUXE NNHUMN

(8) 3anonHeHus.

OCYLWECTBJIEHNE N3OBPETEHUA
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Cnocob

MpepnoyTnTEenbHO 3Tanbl Vi) — vii) cnocoba nosTopsaT 6€3
noabEéMa AaTymKa OT BONOC A0 TEX NOp, NOKa He byaeT AOCTUTHYTO
NOCTOSAHHOE 3HayeHue. MNpeanoYTUTENbHO 3Tanbl Vi) — Vii) NOBTOPAOT OT
15 no 100 pa3, 6onee npeanoytuTenbHo oT 20 ao 60 pa3, Hanbonee

npegnoututenbHo oT 30 go 50 pas.

MpeanoyTUTENbHO 3Tanbl iv)-vi) cnocoba NpoBOAAT HE OTKPbIBas

CPEeACTB 3aKpenaeHus.

BbipaxxeHne «nepeMeleHne AaTtunka B0 b BOJIOCSAHbIX BOJIOKOH>»
Ha 3Tane iv) cneayeT NoOHUMaTbh, Kak 03Hauyalollyo, YTO AaTUUK
CKONb3UT MO BONOCSAHbLIM BOJIOKHAM OT OAHOIO KOHLLA K APYrOMY KOHLY,
Npu 3TOM BO BPEMS CKOJIbXEHUS AaTyMKa BOJIOCSHOE BOSIOKHO

HaxXoaAnTCd B HENOABUXXHOM COCTOAHUMN.

BonocAaHble BO/IOKHA BbIpaBHUBAKT A0 KOHTAKTa C AAaTYMKOM. 270
npeanovYTuTeENbHO AOCTUIraeTCAa NocpeacTteoMm paCLIéCbIBaHMFI BOJ10C

PACYECKON NNKn LWETKON.

Cnocob oueHkn 3(pPeKTUBHOCTU CHUXKEHUSA TPEHUA KOMMNO3ULMEN
ANS yxo4a 3a BON0CaMK BKAYaeT 3Ttan 06paboTKu nyvyka BONOCAHbIX
BOJIOKOH NepBOM KOMMNO3MLUEN pNa yxoha 3a BOJOCaMu nepep
ocywecTBieHneM cnocoba no NepBoMy acnekTy HACTOALLErO
n3obperteHunsa. B HacToALlLEM fOKYMEHTe TepMUH «obpaboTka» cneayer
NMOHMMaTb, KaK O03Ha4awwWmMin HaHEeCEHME KOMMO3MLUUM A8 BOJIOC Ha
MY4YOK BOJIOCAHbIX BOJIOKOH. B npeanoyTMTenbHOM BapuaHTe
peanusaunm BONOCAHbIE BOJIOKHA MOIOT U/Mnun ONoslaCKuBaT nepes

HaHeCeHneM KoOMNo3nuuu ansa Bonoc. NpeanoytTutesnbHO BONOCSAHbIE
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BOJIOKHaA OononaCKneBarT nocdsie HaHeCeHnd KoOMno3nuun ansa sonoc, HO

nepen 3akpenaeHneMm nx Ha yKa3aHHbIX cpeacreax.

Cnocob MOXeT AONOJHUTENbHO BKAKOYATb 3Tan 06paboTkn nyyka
BOJIOCSAHbIX BOJIOKOH BTOPOM KOMNO3MLMEN ANa yxona 3a BON0CaMu C
ocywiecTesneHvem cnocoba no nepsomMy acnekty unsobpereHus u
CpaBHUBAsA TpeHue Bonoc, 06paboTaHHbIX NepBOM KOMNO3MLUMEN ANs
yXoAaa 3a BOJI0CaMu, C TPEHMEM BOJIOC, 06paboTaHHbIX BTOPOM

KoMno3ununen ans yX04a 3a BOJIOCaMU.

[My4OoK BONOCSAHbIX BOJIOKOH

My4OK BONOCAHbIX BOJIOKOH NpeanoyYTUTENbHO CBA3AH WU CKNEeH
C 0AHOro0 KoHua. NpeanovyTUTeNnbHO NYYOK BOJIOCAHbIX BOMTOKOH
npepcrasngaeT cobon npagb, NnpeanoyTUTeNbHO cogepxawyr ot 50 ao
5000 BonocsaHbIX BONOKOH, 6oee npepgnovytuTensHo oT 500 go 2000

BOJIOCAHbIX BOJIOKOH.

MpeanoyTnTENbHO BEC Npaaen BonocC coctagnaet ot 1 go 20,
6onee npepnouytTnTenbHo oT 2 A0 10 r. MNMpeanoyTuUTeNbHO ANIMHA NpsAaen
Bonoc cocrasnsetr ot 10 ao 50 cm, 6onee npegnoututenbHo ot 15 go 30

CM.

DPUKLMNOHHBIA AaTUYUK

CDpVIKLI,MOHHbIVI AaTYNK UMEET KOHTAKTHYIO NOBEPXHOCTb, KOTOpPAs
KOHTAKTUPYET C BOJIOCAMU BO BpeMS UCNOoNb30BaHUA. KOHTaKTHas
NOBEPXHOCTb NpeanoyYTUTENIbHO ABNAETCA BHELWHEN NOBEPXHOCTbIO

bpnKUMOHHOrO paTunka.
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MpeanoyTnTeNnbHO (PPUKLNUOHHBIN AAaTYMK COAEPXKUT PE3UHOBLIN

MaTtepuan, NpeanoyYTUTENbHO CUHTETUYECKUIA KayyyK, 6onee

npeanoyYTuTesIbHO HEOMPEH.

MpeanoyYTUTENbHO KOHTAKTHAsA NMOBEPXHOCTb DPUKLUOHHOMO
AaTunKa COAEPKMUT NOBEPXHOCTHO-aKTUBHOE BELLECTBO.
MpeanoyYTUTENbHO YPOBEHb NOBEPXHOCTHO-AaKTUBHOIO BELLECTBA Ha
bpUKLMOHHOM aaTumke coctasnsaeT oT 10 MKkr/cm2 go 1500 MKr/cMm2,
6onee npegnovTuTENnbHO oT 50 MKr/cM2 no 1000 MKr/cM?, ewé 6onee
npeanouyTuTenbHo oT 80 MKr/cm2 no 500 Mkr/cM2, 6onee

npeanoyTuTenbHo oT 100 Mkr/cM2 go 200 MKr/cm?2

Macca camoro (opMKLNMOHHOIO AaTymnka coctaBnseTt
npubnunantenbHo ot 20 po 100 r, npeanoytutenbHo ot 40 o 80 r,
6onee npepnouyTnTENnbHO paBHa 60 r. ®PUKLUOHHBIN AATYMK OCHALLEH
rpy3om Becom oT 10 go 500 r, npegnoututenbHo ot 50 go 300 r, 6onee
npepnoyTuTenbHo oT 100 ao 200 r. Bec rpy3sa obecneunBaeT XopoLmni

KOHTAKT MeXAy AaT4YNKOM U BON1OCAMMU.

MpeanoyTnTENbHO (PPUKLUMOHHBIN AaTUMK NpeacTtaBnseT cobon
LMIVMHAP U3 HEpPXAaBeKLWen CcTanaun, NOKPbITbIN YKa3aHHbIM PE3UHOBbIM

MaTepuanom.

NMoBEPXHOCTHO-aKTUBHOE BELLECTBO MOXET ObITb A06aBNEHO K
JAaTYNKy nocpencrtsoMm o6paboTKN BOAHBIM MOBEPXHOCTHO-AKTUBHbIM

BEWECTBOM U CYLUKN.

MpeanouyTUTENbHbIM CNOCO60OM ABNSAETCA TO, UTO Nepen
MCNOJIb30BAaHMEM AaTUYMK CHa4yasa NpoOMbIBAOT BOAHON KOMMNO3ULMEN
NOBEPXHOCTHO-aKTUBHOIO BELLECTBA, MMEILLEN KOHLEHTPALMUIO
NOBEPXHOCTHO-AaKTUBHOIO BewecTea oT 5 Ao 25 macc. % o1 obwen

MacCbl BOAHOW KOMMNO3ULNn NOBEPXHOCTHO-aKTUBHOIO BELWLECTBA, U
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OMNoJIaCKMBAIOT BOAOW. 3aTeEM AAaTYMK 3aMaunBaloT B pa3baBieHHOM

BOAHOM pacCTBOp€e€ NOBEPXHOCTHO-aKTUBHOIO BeLWeCTBa C

KOHUeHTpauyuen ot 10 M.4. o 1500 m.4., n cywar.

BogHas KOMNO3MuMa NOBEPXHOCTHO-AaKTUBHOIO BewWw,ecTBa UMeeT
KOHUEeHTpauuto ot 5 ao 25 macc. %, npegnoututenbHo oT 8 no 20 macc.
% OT 06Lwwen Maccbl BOAHON KOMMNO3NLUN NOBEPXHOCTHO-aKTUBHOIO

BewlecTsa, Hanpumep, 14 macc. %.

Mocne 06paboTkn BOAHOW KOMMO3NLUNEN NOBEPXHOCTHO-AaKTUBHOIO
BewlecTBa AaTynK ononackneatoT Boaon (NpeanovYTUTENbHO A0 TEX Nop,
NOKa He MCYE3HET owYyLWeHNne CKOMb3KOCTN) nepes 3aMmavymMBaHNeEM B
pa3zbaBneHHOM BOAHOM pacTBOpe NOBEPXHOCTHO-AaKTUBHOIO BewecTsa C
KOoHUueHTpayuen ot 10 m.a. po 1500 m.4., npeanoyTuTensHo ot 50 ao
500 m.a., 6onee npeanoytutenbHo ot 80 ao 200 m.4., Hanpumep, 140
M.4., NpegnoyTuTenbHo B TedeHne ot 30 cekyHp A0 5 MmuHyT, 6onee

npeanoYTUTENbHO OT 1 MUHYTbI A0 3 MUHYT.

3aTeM gaTyuk cywat npeanodtTutenbHo oT 10 MUHYT A0 3 4acos,

6onee npepgnoytuTenbHo ot 1,5 po 2,5 vacos.

MpeanoyYTUTENBHO MOBEPXHOCTHO-AaKTUBHOE BELLECTBO U B BOAHOM
KOMMNO3MLNN NOBEPXHOCTHO-AaKTUBHOIO BELLECTBA, U B pa3baBNEeHHOM
pacTBOpe NOBEPXHOCTHO-AaKTUBHOIO BELLEeCTBa npeacrasnseTr cobon
AaHMOHHOE NMOBEPXHOCTHO-AaKTUBHOE BELLECTBO, NPEANOYTUTENBHO

naypetcynbdat HaTpua (SLES).

MpeanoyTUTENBbHO AAaTYUK CHa4vajsa NpPpoMbIBalOT BOAHOW aHUOHHOM
KOMMNO3MUMEN NOBEPXHOCTHO-aKTUBHOIO BeLleCTBa, MMeLen
KOHUeHTpauuto oT 5 Ao 25 macc. % v ononackuMalT BOAON, 3aTeEM

3aMaynBalOT B p336aBﬂeHHOM BOAHOM pacTtBOpe€ NOBEPXHOCTHO-
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aKTUBHOIO BeliecTBa C KoHueHTpauuen ot 10 m.4. o 1500 m.4. B

TeyeHue oT 1 A0 3 MUHYT U cywart B TeyeHune ot 1,5 po 2,5 vacos.

CpeacrtBa 3aKkpenneHusa

My40K BONOCAHbIX BOJIOKOH 3aKpenaéH npn noMowm CpeacTs
3akpenneHus. NpeanoyTUTeNbHO CpeacTBa 3aKpenaeHns NpeacTaBnsaoT
cobon 3axkum. MNMpeanoyTUTENbHO BONOCHI 3aKpensieHbl B ABYX

NONOXEHUAX BAOJNIb UX ANTNHBI.

BoassHas BaHHa

CpencTBa 3akpenneHnsa n puKLMOHHbIA AAaTYMK PacrnosioXXeHbl B

BOASHOW BAaHHE HUXE JIMHUWN 3an0JSIHEHNS.

MpeanoyTUTENbHO BOAA ABASAETCA TENSON, NpeanoyYTUTENbHO
mMexay 25 n 40 °C.

AHanusaTtop TekcTypsbl (TA)

MoxeT 6bITb NCNONIb30BaH NO60M NOAXOAALLMI aHANM3aTop
TEKCTYpbl, HanNnpuMep, aHanusatop TekcTtypbl TA.XT2i, nocTtaBnsaeMbii
Stable Micro Systems, Cyppei, Bennkobputanna. AHanusaTtop

TEKCTYpPbl CYUTLIBAET TPEHUE BOJIOC YEPE3 AATUMK.

JlaTunuK COeAMHEH C aHaNn3aToOpoOM TEKCTYpHbI.

Be3 npuea3kn K Kakon-nmbo Teopun, npegnonaraeTcs, uto
HacTosAwee nlobpeteHne paboTaeT B 061aCTN MEXAY «rPaHUYHOMN
CMa3KoW» N «rmapoanHaMmnyeckon cmaskomn». CaMy ykasaHHy obnactb
06bI4HO HA3bIBAKT «30aCTOrMApoOANHaAMMYecKas cMa3ka U CMelaHHas

cMaska». B obnactn rmgpoguHaMmnyeckon CMasku Teky4das cpeaa
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MNONHOCTbIO U30JIMPYET NOBEPXHOCTU TPeHUA (faTynka u BONOC) U

TONIbKO BHYTPEHHEE XUAKOCTHOE TpeHue onpeaenset Tpubonornyeckue
XapakTepucTukn. B o6nactn «rpaHM4YHON CMas3Ku» rmapoanHaMnyeckoe
BO34eNCTBME CMa3oK (HanpuMmep, KOMMNo3uMuun Anga Boa0C, OCTaBIE€HHOWN
Ha BOJIOKHAX) HE OKa3blBAET CYLECTBEHHOIO BANSAHUA Ha
Tpubonornyeckne ceoincrTea. Hanpotus, B 061aCTM «CMeLWaHHON
CMa3Kkm» Tekydasa cpepa (HanpuMmep, BA3KOCTb TEKYUYEN Cpeabl),
AaBneHne, TBépable NOBEPXHOCTU ABAAIOTCA BANAOWNMN (haKTopaMu.
ABTOpbl M306peTeHna Habnwaanm, YTo CUCTEMa B COOTBETCTBUN C
NYHKTOM 1 MOXeT 6bITb MCNoJsib30BaHa ANa anddepeHumanmmn pgaxe
He60NbLON pa3HULbl TPEHMUSA HA BONIOCAX, BO3HUKAKOLWEN B pe3ynbraTe
NPUMEHEHUSA Pa3SINYHbIX KOMNO3MUNIK ANA yxoaa 3a Bonocamu. Kpome
TOro, pa3sHuua, OKa3blBaeTCA, XOPOLLO KOppenmpyeT C BOCNpUATUEM

notpeburtens.

Komno3snuna gnga yxoaa 3a Bos0oCaMu

MpeanoyTUTENbHLIMM KOMNO3NUUAMUK ANA YXO4a 3a BOJOCaMU AN
ncnonb3oBaHUA B crnocobax no HacTodlweMmy VI306peTEHVI|0 ABNAKTCA

KOMNo3nunnm anga onojlaCKuBaHuA.

MpeanoyTUTENbHbIE KOMNO3ULMN ANA YX04a 3a BOJI0OCaMu
BbI6MpaIOT N3 WaMnyHsa, KOHAUWLUWUOHEPa Anda ononaCckKnBaHusa BONOC U

MaCKu Aand BoOJioC.

KoHAVUMOHEpPLI AN ONONacKMBaHUA AN UCNONb30BaHUSA B
COOTBETCTBUU C HACTOALLMM n30bpeTeHneM npeacrasnatoT cobomn
KOHAMLMOHEPbLI, KOTOPble 06bIYHO OCTAaBAAIT Ha BAAXHbIX BOJIOCAX Ha 1

-2 MUHYTbI Nepen TeéM, KaK UX CMbITb.

Macku gna BonoC 4119 UCNOMIb30BaHUA B COOTBETCTBUM C

HacToAWwMM n3obpeTeHneM nNpeacTaBasaoT cobon cpeacrTea Ang yxoaa,
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KOTOpbl€ 06bIYHO OCTABASAOT Ha BoJiocax B TeyeHne oT 3 Ao 10 MuHyT,

npeanoyYTuTEeNbHO OT 3 A0 5 MUHYT, 6onee npegnouTUTENBHO OT 4 A0 5

MUHYT nepeg TeéM, Kak Ux CMbITb.

KoMmno3nuuun gna yxopa ANng ucnosb3oBaHUA B cnocobe B
CooTBETCTBUUN C HACTOALLNM M306peTeHMeM npeanovYTUTENbHO CoAep>KaT
KOHAMUNOHUpPYOWME areHTbl. KOHAULMOHUPYOWME areHThbl
npeanoyTuTENbHO Bbl6l/lpal0T N3 KaTUOHHbIX MOBEPXHOCTHO-AaKTUBHbIX

BeWweCTB, UCNOJIb3YEMbIX OTAENBHO MU B Ka4yecCTBe nobaskn.

KaTWMOHHbIE NOBEPXHOCTHO-aKTUBHbIE BELLECTBa, MPUMEHSEMbIE B
KOMMNO3MUUAX AN UCMONBb30BaHUA B CNocobe B COOTBETCTBUN C
HacToAWMM n3obpeTeHnem, copgepxat ruapodunbHbole dparMeHTbl
AMWUHO UAN YETBEPTUYHOIO aMMOHMUSA, KOTOPbIE UMEIKT NMONOXUTENbHbIN

3apsaa npyu pacTBOPEHUM B BOAHON KOMMNO3ULIUMN.

NMpuMepaMn NOAXOAALWMX KATUOHHBIX MOBEPXHOCTHO-AaKTUBHbIX
BELEeCTB ABNAKTCA Te, KOTOpble COOTBETCTBYIOT hopmyne:

[N (R1) (R2) (R3) (R&)]* (X),

B KoTOpon R1, R2, R3 1 R4 He3aBucmmo BbibpaHbl 13 (a)
anundatnyeckon rpynnbl oT 1 ao 22 atomos yrnepoga nnu (b)
apoMaTUYECKOW, aIKOKCU, MONNOKCUANIKUIIEHOBOW, anknnamuao,
rMMAPOKCUANKUABHON, apUABbHOW UAKN aNKUNApuAbHOW FPyNnbl, UMEKLLEN
A0 22 aTOMOB yrnepogaa; a X npeacrasnsiet cobon coneobpa3syrownm
aHWOH, HanpuMep BbIGPAHHbLIN U3 rafIOreHHOro (HanpuMep, XJ10pUAHOro,
6poMMAHOr0), aueTaTHOro, LMTPATHOIO, JIAKTATHOIO, MNKONIATHOTO,

HUTpaT pocdaTHOro, CynbdaTHOro N ankKNACcynb@MaTHOro paguKanos.

AnudaTtmyeckne rpynnbl MOryT copepxaTb, B AONOJIHEHUE K
aToMaMm yrnepoaa v Bopopoaa, 3upHbIA CBA3U U ApYyrue rpynnbl, TaKue

KakK aMuHorpynnel. Anugartmyeckne rpynnsl ¢ 6onee AANHHON LenbIo,



10

15

20

25

30

12
HanpuMmep Te, B KOTOPbIX NpUbAn3nTensHo 12 aToMOB yraepoaa unu

BbilLE, MOTYT ObITb HACbIWEHHBIMU MW HEHACBILEHHbIMU.

Haunbonee npeanoyTnTesibHbIMM KaTUOHHBIMMN NOBEPXHOCTHO-
aKTUBHbIMUK BeWeCcTBaMn ansg KOMMNoO3Munun Ana MCNosb30BaHUs B
cnocobe B COOTBETCTBUM C HACTOALWLNM M306p€T€HM€M ABNAKTCA
MOHOANKUNbHbIE COEANHEHNA YETBEPTUYHOIO aMMOHUA, B KOTOPbIX

AJINHA anknnbHon uenn coctaBnaeT oT Cis Ao Coa.

Moaxoasuwme NnpuMMepbl TaKUX MaTepUanoB, COOTBETCTBYIOT

dopmyne

[N (Rs) (Re) (R7) (Re)]" (X))

B KOTOpOW Rs npeacrasnsaet cobon yrnesoaoponHyo uenb,
coaepxalwyr oT 16 A0 22 aToOMOB yrnepoga, unu
YHKLNMOHAaNN3NPOBAHHYIO MMAPOKapbunbHyo uenb ¢ 16 - 22 aTomamu
yrnepoga, u coaepxauiyto apup, CAoXHbIN 3dUp, ammpo- nnm
AMWUHOIpPynnbl, NPUCYTCTBYOLLME B KayeCTBe 3aMeCcTuTesien nnun B
KayecTeBe CBA3en B uenu pagunkanos, a Re, R7 1 Rg HE3aBUCUMO
BblbpaHbl M3 (@) rmapokapbunbHbiX uenen ¢ 1 - 4 atoMmamn yrnepoaa,
nnun (b) GyHKLNMOHANN3NPOBAHHBIX TMAPOKAPOUNBbHBLIX Lenen, MMerLwmnx
oT 1 A0 4 aTOMOB yrnepoga u cogepxawmnx ogHo nnn 6onee n3
apoMaTMYeCKNX BeLLeCTB, BEWeCTB Ha OCHOBE 3(UPOB, CNOXHbIX
3¢upoB, aMMA0- UM aMUHOIPYNN, NPUCYTCTBYOWMUX B KayecTee
3aMecTuTenen uan B Kayectee CBA3€ein B Lenu pagukanos, a X
npeactasnsaer cobon coneobpasywwmim aHMOH, HanpuMep BblbpaHHbIN
N3 ranoreHHoro (HanpuMmep, Xa10puaHoOro, 6poMnMAHOro), aueTaTHoro,
LUTPATHOrO, IAKTATHOIro, MUKONATHOIro, HUTpaT docdaTHOro,

cynbdaTHOro u ankKUACynb@aTHOro paanukKasnos.
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OYHKLNOHaNN3NpoBaHHble rmapokapbunbHbie uenun (b) moryTt

noAxXoAAawWmMM obpasomM coaepxaTb 04HO uan 6onee n3 rnmapoPubHbIX
BewWecTB, BbiIOpaHHbIX U3 ankokcu (npegnoytutenbHo Ci-C3 ankokcu),

NONNOKCUANKWJIE€HA, aJIKUJ10BOIro 3(bl/|pa N UX KOMBMHaLUMMN.

MpeanoyTUTENBLHO YrnesoaopoAHble uenu Ri uMerT ot 16 go 22
aToMoB yrnepoaa. OHM MOryT 6bITb NONYYEHBI U3 UCXOAHbLIX Macen,
KOTOpble CoAepXaT CYLLEeCTBEHHbIE KOJIMUYECTBA XUPHbIX KNCNOT,

nMerLwmnx Tpebyemyto annHy ruapokapbunbHon uenu.

O6blYHbIE MOHOAIKU/IbHbIE COEANHEHUS YETBEPTUYHOIO aMMOHMUS
No BblWeyKa3aHHoN obwen opmyne paa MCNONb30BAHUSA B
KOMMNO3MUMAX AN9 UCMONBb30BaHUA B Cnocobe B COOTBETCTBUN C
HacToAWMM n3obpeTeHneM coaepxar:

(i) XJ0pua LETUNTPUMETUAAMMOHNA (KOMMEPYECKN AOCTYMNHbIN,
HanpuMep, Kak Dehyquart ot BASF); xnopua 6ereHunn
TpUMETUNaMMOHNA (KOMMepYeCKn AOCTYMNHbIA, HanpuMep, Kak

Incroquat™ Behenyl, ot Croda).

(i) CoepuHeHunsa no cdopmyne:

[N (R1) (R2) ((CH2CH20)xH) ((CH2CH20)y H]* (X)"

B KOTOpPOW

X + y npeacrasnaoT cobon yenoe umcno ot 2 oo 20;

Ri npeacrasnsaeTr coboi rmapokapbunbHyo Lenb, UMEKLLYO oT 16
A0 22 aTOMOB yrnepoaa un cogepatlyto adup, CnoxHbln aup, amnao
WAN aMUHOTPYNNbl, NPUCYTCTBYIOLLME B KAaYeCTBE 3aMecTuTenen unm B
KayecTBe CBA3ElM B LEnn paaukanos;

R> npeacrasnsaet cobon C1-C3 anKuUAbHYO rpynny uau
6eH3MNbHYIO rpynny, NPpeaAnoYTUTENIbHO METUA, a

X npeacrasnser cobon coneobpasyolmin aHMoH, HanpuMep
BblOpaHHbIA U3 raforeHHoro (Hanpumep, X10puaHoro, 6poMnaHOro),

dueTaTtHOro, unuTpaTHoro, NakKtaTtTHoOro, rMMKONATHOro, HATpAaT
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docdaTHoro, cynbdatHoro, MeTuACYyNbaTHOro U aaKUACynb@aTHOro

paAuKanos.

(iii) CoepuHeHua no ¢opmyne:

[N (R1) (R2) (R3) ((CH2)n OH)]" (X)

B KOTOPOW

N npeacrasnseT cobon yuenoe 4ncno ot 1 Ao 4, npeanovYTUTENbHO
2;

Ri npeacrasnsaeTr cobo rmapokapbunbHyo Lenb, UMEKLLYo OT 16
[0 22 aTOMOB yrnepopaa;

R> 1 R3 He3aBucnMMo BbibpaHbl 3 C1-C3 anKMAbHLIX Fpynn 1
npeanoYTUTENbHO NPEeaCcTaBAaAlT cobon meTun, a

X npeacrasnseTr cobon coneobpasyolmin aHMoH, HanpuMep
BblOpaHHbIA U3 ranoreHHoro (Hanpumep, X10puaHoro, 6poMnaHoOro),
alueTaTHOro, UMTPaTHOro, 1aKTaTHOrO, MUKOAATHOIO, HUTpaT

docdaTtHoro, cynbdaTtHoro, ankuncynbdaTtHoro pagnkanos.

CMecu nobbiX BbIWEONNCaHHbIX COeAMHEHUN KAaTUOHHbIX

NMOBEPXHOCTHO-aKTUBHbIX BELWECTB TAaKXE MOIyT 6bITb NOAXOAAWMNMMU.

MpuMepbl NOAXOAALMNX KATUOHHBIX MOBEPXHOCTHO-AKTUBHbBIX
BeWweCTB ANnd ncnosib30BaHnMa B KOMNO3nNUMUAX ana BonoC ansd
NCNoNb30BaHUA B cnocobe B COOTBETCTBUN C HACTOALLUM M306p€TeHllleM
BKAKOYAKT Xnopuna ueETUNTPUMETUIIAMMOHNA, XNOpPpUA
6eFeHVIJ'ITpI/1MeTI/IJ'IaMMOHVIF|, xnopua uetnnnnpunanHna, Xxnopua
TETPAMETUJIIAMMOHNA, XNOpWUA T€TEPA3ITUIIAMMOHNA, XNOopua
OKTUNTPUMETUNAaMMOHNA, Xnopua AoaeunnTpuMeTUIaMMOHNA, Xnopua
rekcageuynnTpunMeTuaiaMMoHnsa, Xxnopua OKTVIJ'Iﬂ,MMeTl/IJ'I6eH3VIJ'IaMMOHVIF|,
xnopwua ,,El,eLl,l/IJ'l,,EI,VIMeTVIJ'I6eH3VIJ'IaMMOHVIF|, xnopwua
CTeapVIJ'I,CI,VIMeTVIJ'I6eH3VIJ'IaMMOHVIF|, xnopwag angoaeunnanMeTnnaMMoHuA,
xnopuwa anoKkrtageunnanMmeTnnaMMmoHud, Xxinopua

TaJINTIOTPUMETUNIAMMOHUA, XNOopua KOKOTPUMETUNAMMOHNA U
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COOTBETCTBYOLWMNE UM rugpokcuabl. KpoMme Toro, noaxoadiiue

KaTMOHHbIE MOBEPXHOCTHO-AaKTUBHbIE BELWLECTBA BKJIKOYAKT Te
MaTepuanbl, KOTopble uMelT 06o3HaueHnsa Quaternium-5, Quaternium-
31, Quaternium-98 1 Quaternium-18, npuHATbIEe Accoumaumnen no
napgMepHO-KOCMETMYECKUM TOBapaM U apoMaTMyeCcknm Bewecrtsam
(CTFA). Cmecu niobbix BbILLEONMCAHHbIX MaTEPUANoB Takxe MOryT 6biTb
noaxoasawmmMmn. OCob6eHHO None3HbIM KaTUOHHbIM MOBEPXHOCTHO-
AKTUBHbIM BELLECTBOM ABJISAETCA XNOPUA LETUNTPUMETUNAMMOHUS,

KOMMepYeCKMn poCTynHbin, Hanpumep, kak DEHYQUART, ot Henkel.

YpOBEHb KaTUOHHOIO NOBEPXHOCTHO-aKTUBHOIO BewecTBa
npeanoyTuTenbHo cocrtasnset ot 0,01 ao 10, 6onee NpeanoOUYTUTENBHO
ot 0,05 oo 5, Hanbonee npeanoututensHo ot 0,1 o 2 macc. % ot

oblwen Maccbl KOMMNO3ULUM.

MpeanoyTUTENbHbIN KOHAULUOHED COAepXUT dasy
KOHAMULMOHUPYOLWEro rens. Takme KOHAMUMOHEPbl U Cnocobbl nx
NpoM3BOACTBa onucaHbl B gokyMeHTax W02014/016354,
W02014/016353, W02012/016352 n WO2014/016351.
MpepnoyTuTEeNnbHas KOMNO3nunNa AN KOHAMLUOHUPOBAHMA BONOC
yKasaHHoro tuna cogepxut ot 0,4 Ao 8 macc. % XUPHOro cnupTa,
nMmewwero ot 8 oo 22 atomos yrnepoaa, ot 0,1 oo 2 macc. %
KaTMOHHOI0 KOMMNOHEHTA NOBEPXHOCTHO-aKTMBHOMO BELLECTBA, BOAY,
npuyém KomMnosuuna obecneymBaeT Maccy Ana npoTarneaHusa ot 1 oo
250 r Bonocam, 06paboTaHHbIM KOHANLNOHUPYIOWEN KOMMNO3ULMNEN.
Macca ansa npoTarmeaHua npeacraenser cobon maccy, tpebyemyro ans

NPOTArMBaHUS My4YKa BOJSIOC YEpPE3 pacUECcKy Unn WETKY.

Mpn HEO6XOAUMOCTU KOHAULMOHUPYIOLWME KOMAO3ULUN MOTYT
TakKXe coaepxaTb APYrue UHrpeaneHTbl. Takme UHrpeaneHTbl
BKJIIOYAIOT, 6€3 OrpaHUYEHUs, XXUPHbI MaTepuan, oCaxaEHHble

nonnMmepsbl, a TakKXe KOHANLNOHUPYIOLWNE areHThl.
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KoHanunoHupyowme KoMno3nummn npegnovyTuTesibHO
AONOJIHUTENBHO COAEPXAT XUPHble MaTepuansl. [pegnonaraeTcs, 4YTo
KOMOBMHMPOBAHHOE NCMNOJIb30BaHNE XUPHbIX MAaTEPUANOB N KAaTUOHHbIX
NOBEPXHOCTHO-AaKTUBHbIX BELWECTB B KOHAWLNOHUPYOWMX KOMMO3NLMNAX
AOJIXXHO 6bITb 0CO6EHHO NpeanoOYTUTENbHbIM, NOTOMY YTO 3TO NPUBOAUT
K 06pa30oBaHUIO CTPYKTYPUPOBAHHON CAOUCTON MU
XUAKOKPpUCTANAn4yeckon gasbl, B KOTOPON AUCNEPrnpoBaHO KaTUOHHOE

NOBEPXHOCTHO-aKTUBHOE BELECTBO.

Mop «>XWUPHbIM MaTEpPUANOM» NOAPa3yMeBaKT XMUPHbIA CNUPT,

ANKOKCUJIMPOBAHHbIM XUPHbIN CMUPT, XXUPHYO KUCAOTY WU UX CMECH.

MpeanoyTUTENbHO afNKUAbHAA Lenb XUPHOIo MaTepunana ABnaeTca

MOJTHOCTbIO HACbILW,EHHON.

NMpeacTtaBneHHbIE XUPHbIE MaTepuanbl cogepxaTt oT 8 Ao 22
aToOMOB yrnepoga, 6onee npeanovyTuTenbHo oT 16 Ao 22. MNMpumMepsl
NOAXOAALWMX XUPHbIX CNMUPTOB BKAKOYAKOT B ceba LeTunoBbin CNUpT,
CTeapuaoBbIA CMIUPT U NX CMECU. MICNoNb30BaHNE yKa3aHHbIX
MaTepuasnoB ABASAETCHA TAKXE NPeanoyYTUTENIbHbIM, MOCKOJ/IbKY OHU

BHOCAT BKNaA4 B KOHAWLWOHUpPYRHOLWNe CBOWCTBA KOMMNO3MLUUIA B LLENIOM.

ANKOKCUANpOBaHHbIe (HanpuMep, 3TOKCUANPOBAHHbIE UK
NPOMNOKCUANPOBAHHbLIE) XUPHbIE CAUPTLI, UMeLLne NpubAN3NTENbHO OT
12 o npnbnusntenbHo 18 aTOMOB yrnepoaa B ankuibHOW Luenun, MoryT
6bITb NCMONB30BAHbI BMECTO XUPHbIX CNUPTOB, UAN B AONOJHEHUE K
HuUM. Moaxopsawme npuMmepsl BKAKYAKT B Ceba
3TUNEHIIMKONbLETMNOBbINA 3UP, NONNOKCUITUAEH (2) CTeapunoBbIn

aup, NOANOKCMITUAEH (4) LEeTUNOBbIN 3UP U NX CMECH.
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YpOBEHb XUPHOr0 MaTepuana B KOHAMLMOHEpPaX COOTBETCTBEHHO

coctasngaet ot 0,01 po 15, npeanoututensHo ot 0,1 go 10, 6onee
npeanoytuTenoHo oT 0,1 oo 5 macc. % oT obuwein MacCbl KOMMNO3ULUN.
MaccoBoe OTHOLWEHNE KaTUOHHOIO NOBEPXHOCTHO-aKTUBHOIO BeLLEeCTBa
K XXUPHOMY CNUPTY COOTBETCTBEHHO coctasngeT ot 10:1 go 1:10,
npeanoyYTuTenbHo oT 4:1 Ao 1:8, B onTMManbHOM BapuaHTe oT 1:1 no

1:7, HanpumMmep, 1:3.

KpoMe Toro, KOHAMLMOHUPYOLWNE UHIPEANEHTbI coaepxaT
CNOXHble 3(UPbI XUPHbIX CMUPTOB M XUPHbIX KUCNOT, TAKUX KaK

ueTnnnaabMnTar.

KoHaMunoHupyowasa KoMno3numa gna Mcnonb3oBaHus B
cooTBETCTBUUN C HACTOALLUM M306peTeHVIeM MOXET CoAEPXKaThb

MULENNAPHYIO CTPYKTYPUPOBAHHYIO XUAKOCTb.

pH KOHAMUMOHEpPa, CoAepXKaLLero NpeacTaBAEHHYO KOMNO3ULMIO,
npeanoYTUTENbHO cocTtaBnseT oT 3 o 5. bonee npeanoytTuTensHo pH

KoMmno3nunn cocrasnset ot 4,5 no 5,5.

Korpa pH komno3uuuun coctasnser MmeHee 3,10,
npeanoYTUTENbHO, YTO6bl OHA HaxoAWUNachb B BUAE KOHAULNOHUPYIOLLEN

MaCKU Agnd MHTEHCMBHOIO yXoaa.

KpoMe Toro, KOHAMLUMOHUPYOLWNE UHIPEANEHTbI coaepxaT
KOHAULMOHUPYIOLWME Macna, NpeanoyYTUTENbHO BbibpaHHbIE U3

KOKOCOBOIo Mmacna u OJIMBKOBOIro Mmacna.

HacTosuwee n3obpeteHne byaeT NnoKaszaHO HUXE CO CCbIIKOW Ha

cneaywolmne HeorpaHuYnBawLLne npuMeps:
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Mpumep 1: Komno3uuua anda yxona 3a BOJIOCaMKU A0 aHanNn3a Ha

TpeHue

Bbina npurotoBaeHa M CNONb30BaHa KOHANLMOHMPYOLWas
Komno3uuma anga o6paboTkn BOMOC A0 aHanM3a Ha TpeHue C
MCNONb30BaHMEM CNOCoba B COOTBETCTBUM C HACTOALWMM U306pETEHNEM.

KoMmno3uuyna npueeaeHa B Tabnuuye 1.

Tabnuuya 1: Komno3unumm KoHaAMLnoHepa A

MexpyHapoaHasa HOMeHKNnatypa | AKTUBHbIN A
KOCMETUYECKNX UHTPEANEHTOB YPOBEHb
CreapamuponponunammeTrunamud | 100 1
Xnopua 6ereHTpMMOoHuns 70 1
LleTeapunosbii cAupT 100 4
KoHcepBaHT 55 0,1
Xnopwug HaTpusa 100 0,1
OTayLwka 100 0,6
KoHcepBaHT 100 0,04
Boaa 100 [o 100

CoctaB A 6b1n1 NpUroToBAEH NOCPEACTBOM A06aBNEHUSA KAaTUOHHbIX
NOBEPXHOCTHO-AKTUBHbIX BELLECTB K XXMPHOMY CNUPTY U
nepeMewmnsaHmsa npu 85°C. MocTeneHHO B yYKa3aHHY CMeCb fobasnsanu
BoAy, 06bi4HO npu 55°C, Tak, 4yTOo6bLI TEMNEpATypa CMeCcu cocrtaBnana
60°C. YKa3zaHHYy TeMnepaTypy noanepxxusanun B tedeHme 30 MUHYT
Npu nepemMelunBaHun. 3aTeM CMECb OX1aXKaanun A0 TeMnepaTypbl
OKpyXawLen cpenbl nocpencrsoMm aobaeneHmna 6onbero KonnyecTea
BOAbl U APYITNX MHIPEANEHTOB C TeMNepaTypon OKpYXKalLLen cpeabl u,
npu Heo6xXoAMMOCTHN, NOCPEACTBOM MCNOIb30BAHUA BHELIHErO

oxnaxageHud, n nepeMeinBann.
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MpuMmep 2: YXo4 3a BOIOCAMM KOMMO3uLUMen A 40 n3MepeHunmn
TPEeHUSA aHaNN3aToOpPOM CTPYKTYpPbl B COOTBETCTBUN C HACTOALWMNM

n3obpeteHuem

Ncnonb3yemble BONOCHI 6bl1M BOJIOCAMKU €BPONENCKOro Tuna
TEMHO-KOPWYHEBOIO LBETA B Ny4ykKax maccon 5 r u 6 pgonmos (15,24 cm)

OJINHOWN.

Bonocbl 66111 06paboTaHbl KOMNO3MUMEN A, Cneayowmm

ob6pa3om:-

CHauvana Bosochkl obpabaTbiBann OYMLLALWNM LLAMOYHEM C
NCNONb30BaHUEM Creayowero cnocoba: -

BonocsiHble BOSIOKHA AepXXanu noA npoToO4YHOW BOAOW B TeyeHue
30 cekyHpA, WaMNyHb HaHOCUNK B Konnyectee 0,1 mn wamnyHa Ha 1 r
BOJIOC M BTUPann B BONOCHI B TeyeHue 30 cekyHA. N3nnwKn neHeol
yAansanu nocpeacTsoM yaepXXaHusa noj npoToyHoOn Boaon B TeyeHune 30
CEeKyHA, U NOBTOPSASIM 3Tan C HAHECEeHMEeM WwaMnyHa. Bonocsl

ononackuMeanu nog NpoToOYHOM BOAOW B Te@YEHUE 1 MUHYTHI.

3aTeM BnaxHble BoNoCbl o6pabaTtbiBanm KOHAULUOHEPOM A C
MCNONb30BaHMEM cneayoLero cnocoba:-

KoHAMLUMOHEP HAHOCMAIN Ha BNAXHble BONOCHl B Konnyectee 0,2
MJ1 KOHAULWOHEpPaA Ha 1 r BO/IOC U BMACcCMpOBanu B BOJIOChl B TeyeHue 1
MWUHYTbI. Bonocbl ononackmMeanu nog NpoTOYHOM BOAON B TeueHue 1

MWUHYTbI, @ N3nnweK Boabl yaoananu.

Mpumep 3: U3mepeHune TpeHusa Bonoc, obpaboTaHHbIX

KoMno3unuuen A
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TpeHune naMepsann ¢ UCNoJib30BaHMEM YCTPOMUCTBA M cnocoba no

HacToAwWweMy n3obpeteHnto cnegyowmm o6pasom:

TpeHune 6b110 n3MepeHo C NCNONb30BaHNEM aHanusaTopa
cTpykTypbl TA.XT2i, nocTtaBnaemoro Stable Micro Systems, Cyppen,
BennkobputaHna. OpuUKLUNOHHBIA JaTuynK npeactasnan cobon umnanHap
N3 HepXKaBewLwen CTanun, NOKpbITbIN pe3nHOBbLIM MaTepuanoM. Harpyska
Ha OPUKLMOHHbIA KOHTAKT cocTaBnsana npnbnmnantenoHo 138 r. MNpu
NCNOJIb30BaHMM b6blna AOCTUTHYTA NJIOWAAb KOHTAaKTa MEXAY BHELLHEN
NOBEPXHOCTbI (PPUKLNOHHOIO AaTUMKaA M BONOCaMuK, COCTaBnawoLas

npuénusutensHo 1,0 cM2.

[ToBEpPXHOCTHO-aKTUBHOE BELLECTBO 6b1n0 pobaeneHo K AAaTYUKY

cneaywwmm obpasom:

[laTynMK CHavyana nNnpoMbiBasnM BOAHOW KOMNO3MLMEN
naypetcynbdata HaTtpusa (SLES) B KoHueHTpauun 14 macc. % ot obwen
MacCbl BOAHOW KOMMNO3ULUN NMOBEPXHOCTHO-AaKTUBHOIO BewecTBa U
ononackueann BOAOKW. 3aTeEM AaTUYMK 3aMayuBanu B pazbaBneHHOM
pacTBope naypeTtcynbdaTta HaTpus, UMEKLWEM KOHUEeHTpauuw 14 m.4., B

TeYeHue 2 MUHYT, a 3aTEM CYLINJN B TeYEeHne 2 4acos.

MeToaonorusa, NCNONb30BaAaHHAA ANSA OLEHKN (DPUKLUNOHHBIX
CBOWCTB BONIOC, 06paboTaHHbIX KOHANLMOHEPOM A Ans BOJNOC, 6bina

cnenywoLlen:

Mpaab BoNOC 6blna HafAeXHO 3akpensieHa Ha aHanmlaTope
TEKCTYpbl, NPUYEM BOJIOCAHbIE BOJIOKHA 6bl/IM BbIPOBHEHbI NOCPEACTBOM
pacyécbiBaHUa nepes 3akpenjseHneM B NJoCKOW KOHdUrypauuu.
Bonocbl 66111 NOrpy>XeHbl B BOAAHYIO BaHHY. ®PUKLUMOHHBLIN AaTYUK
6b1n1 pa3MeLwéH Ha BOJIOCAaX N ero nepemewany Baosb BOAOC CO
CKOPOCTbI0 10 MMC™! AnA U3MepeHusa TpeHUss Mexay AaTyuKoM U

BoJiocaMu. MamepeHune nostopsanun 30 pas.
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3Ha4yeHunsa TpeHusa, oTobpaXKEHHbIE HMXE, NPeacTaBasalT cobon
rMcrepesunc TpeHUS B eAnHULAx r/MM, NoJNTly4eHHbIN NoCpenCcTBOM
WHTErpupoBaHua obwen n3MepeHHon Cuibl TPEHUA NO BCEMY

PacCTOSAHUIO, NPONAEHHOMY AATYMKOM, MO KYTUKYNE U NPOTUB Heé.

N3MepeHHOe TpeHune npu norpyxeHun, npun 30 NOBTOPEHUAX, HA
ny4ykax Bonoc, 06paboTaHHbIX KOHAULUMOHEPOM A, NPUBEAEHO B

Tabnunue 2 n nokasaHo rpaduyeckn Ha OUT. 2.
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Tabnuua 2: U3MepeHus TpeHUsa Npu NOrpy>XeHuun ans Bonoc,

obpaboTaHHbIX KoHANLUMOHEPOM A, oT 1 Ao 30 noBTOpEHUN

Homep

CoctaB A
n3mepeHus
1 142,88
2 141,41
3 139,14
4 137,54
5 136,07
6 135,78
7 134,99
8 134,89
9 135,8
10 133,95
11 135,54
12 133,55
13 133,14
14 132,45
15 132,65
16 131,86
17 131,6
18 131,98
19 129,42
20 129,46
21 131,11
22 130,25
23 130,71
24 129,67
25 130,23
26 130,91
27 129,4
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28 129,35
29 128,99
30 130,76

[aHHble n3 Tabnuubl 2 npeacrasneHbl rpadpuyeckn Ha OUM. 2.

Ha ®UIl'. 2 nokasaH npodunb TPEHUSA NpU NOFPYXXEHUN ANSA BONOC,

obpaboTaHHbIX KoHAUUMOHEpPOM A, npu 30 NOBTOPEHUSAX.

MOHSATHO, YTO YPOBHU TPEHUSA, NOJTYYEHHbIE MPU UCTUHHOM
NOCTOSSHHOM 3HA4YeHUU, TONIbKO NOC/IE HECKOJIbKMX U3MEPEHUI, ropa3ao
605ee TOUYHbl U NOJIE3HbI NPU CPABHEHUN, YEM U3MEPEHUS TPEHMUS,

KOTOpPbI€ HE NOBTOPAAN A0 NOCTOAHHOIO 3HA4YEHUA.

Mpumep 4: N'3amepeHue TpeHnda nocpeacTtsoM gaTtyuka,

OCHALWEHHOIr0 pPa3/IMYHbIMUK rpy3aMu.

Komno3uyuio A ucnonbsosanun pna o6paboTku BONOCAHbIX
BOJIOKOH, KaK onucaHo B npuMmepe 1. Bce gatunku cogepxart
NOBEPXHOCTHO-aKTUBHOE BELWECTBO Nepea ucnosb3oBaHuem. Bce apyrue
3KCNepuMeHTanbHble NOAPOOHOCTM TaKnNe Xe, Kak OnucaHbl B npumepe
3, 3@ UCKNKYEHNEM TOr0, YTO AATYMK OCHALWEH rpy3amn Becom O r (6e3

rpy3a), 138 r n 1000 r COOTBETCTBEHHO.

Mocne 30 n3MepeHnii cpeaHee TpeHne, 3aperncTpupoBaHHoe ans
AaTyunKa, OCHaWEHHOro rpy3om secom 138 r, coctasuno 133,18 r mmM,
YTO XOPOLWO COOTHOCUTCSH C AAHHbLIMKU, NOAYYEHHbIMKU B Tabnuue 2. bbino
obHapyXeHo, UTO cpefHee TpeHue, 3aperncTpupoBaHHoe ANa AaTyuKa,
OCHaweéHHoro rpysom secom 1000 r, NCKYCCTBEHHO YBEJ/IMYEHO A0
216,22 r MM. KpoMe TOro, yKka3zaHHOE BbICOKOE TpEeHUe BbI3Bano
3aTPYAHEHNSA B NOBTOPEHUN N3MEPEHNI, NOCKOJIbKY BOJIOCbI MOCTOSAHHO

BbiCKaJsib3biBaJin U3 NOA4 3a>X1UMa, a 3aTeM BCNAblBaanN HAL Bogon. C
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APYro CTOPOHbI, OTCYTCTBME HArpy3Kn Ha AATUYUK CYLLECTBEHHO

CHU3UNO TpeHue. He 6b1/10 3aperncTpupoBaHO Kakux-nnbo BaXKHbIX

AAaHHbIX.
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®OPMYJA N3OBPETEHUA

1. Cnocob n3MepeHnsa XXnaKoCTHOro TPEHUSA BOAOC C
NCMNONb30BaHNEM CUCTEMbI, COAEPXKALLEN:

i) GPUKLMOHHBIN AaTuunKk (1), UMEeLWMNn KOHTAKTHY NOBEPXHOCTb
(2) v ocHawéHHbIN rpy3om (3) Becom ot 10 go 500 r;

i) cpencTBa (6) ang 3akpenneHus nyyka sosoc (5); m

iii) BOASAHY1O BaHHY (7);

NPUYEM DPUKLMOHHBIA AAaTUYMK COeaUHEH C aHanu3aTtopom (4)
TEKCTYpbl; a

CNoco6 BKAKOYAET 3Tanbl:

) obecneyeHnsa nyyka BONIOCAHbIX BONOKOH (5);

i) BblpaBHMBAHMA BOJIOCAHBLIX BONOKOH (5);

iii)  3akpenneHusa ny4vyka BOJOCAHbIX BOJIOKOH (5);

iV)  norpyxXeHus nydka BOJIOCAHbIX BONOKOH (5) noa soay B
BOASAHOW BaHHe (7);

V) obecneyeHna KOHTaKTa BONOCAHbIX BONOKOH (5) ¢
KOHTaKTHOM NOBEPXHOCTbIO (2) PPUKLMOHHOIO AaTymnka (1), KOTopbIn
OCHALWLEH rpy3om (3);

vi) nepemeweHus gatymka (1) BAONb BONOCAHbLIX BOJIOKOH (5) n

vii) 3anucu TpeHus, BblpabaTbiBAaEMOro Ha atane vi);

NpUYEM 3Tanbl V) — Vii) BbINOAHAKT nop soaon (8); a atanbl vi) -
Vvii) NOBTOPAKT A0 TEX NOp, NoKa He byaeT [OCTUTHYTO NOCTOAHHOE

3HauveHue, 6e3 noabéma aatuuka (1) ot Bonoc (5).

2. Cnoco6 no n. 1, Bkaw4awwmm stan o6paboTkn nyyka

BOJIOCAHbIX BOJIOKOH (5) nepBon KOMNO3nuunen Ana yxona 3a Boa0CaMu.

3. Cnoco6 no n. 2, Bkawyvawwmim stansl 06paboTkn nyuka
BOJIOCAHbIX BOJIOKOH (5) BTOpOM KOMNO3MUMENn ana yxona 3a BOa0OCamMu

N CpaBHEHUA TPEeHUs BONOC, 06paboTaHHbIX NepBOM KOMNoO3ununen ans
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yXoAa 3a BOJI0CaMu, C TpEHMEM BONIOC, 06paboTaHHbIX BTOPOM

KoMno3ununen ans yXo4a 3a BOJIOCaMu.

4. Cnocob6 no nwbomMy N3 npeaLlecTBy WX NYHKTOB, B KOTOPOM

aTanbl vi) - vii) nosTopsAT oT 15 o 100 pas.

5. Cnoco6 no nwbomMy n3 npealecTByOWnNX NYHKTOB, B KOTOPOM

AaTuuk (1) coaepXnT NnOBEpXHOCTHO-aKTMBHOE BELLECTBO.

6. Cnoco6 no nboMy M3 NpeaLecTBYOLWNX NYHKTOB, B KOTOPOM
YPOBEHb MOBEPXHOCTHO-aKTMBHOMO BELLECTBA HA (PPUKLMOHHOM AaTyuke

(1) coctaBnset ot 10 Mkr/cm2 o 1500 Mkr/cMm2.

7. Cnoco6 no nwbomy 13 npelecTByOWNX NYHKTOB, B KOTOPOM

bpUKUMOHHBIN faTumnK (1) COAEPXUT PE3UHOBLIN MaTepuan.
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