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AHHOTa].ll/lﬂ. HpOBCZ{eHH HCCICNOBAaHUSA PEIaKCAIUOHHBIX CBOICTB HNCKYCCTBEHHBIX KOX, IPUMEHICMBIX IJIA
TIPOU3BOJACTBA 3aroTOBKH BEpXa 06yBI/I. Ilokazano BaUsIHHC PasiINYHBIX BUAOB THUCHECHUA JIAIICBOM ITOBEPXHOCTH
HCKYCCTBCHHBIX KOX Ha IMOKa3aTeJIn pClakCalluu, (l)OpMyeMOCTI/I u (l)OpMO}’CTOfI‘IHBOCTPI.
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Annotation. Studies of the relaxation properties of artificial leathers used for the production of shoe top blanks have
been carried out. The influence of various types of embossing of the facial surface of artificial skins on the indicators of

relaxation, formability and form resistance is shown.
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B HacTosimee BpeMs IIpH TNPOM3BOACTBE OOYBH
MIPUMEHSETCS] IINPOKUHA ACCOPTHMEHT MaTEepHAJIOB Kak
HaTypaJIbHOTO, TAK M HCKYCCTBEHHOTO MPOHCXOKICHHS.

VckyccTBEeHHBIE KOXKH Ul BepxXa OOYBM MMEIOT Dsif

NPEHMYILECTB:
- OJIHOPOJIHOCTh ~ CBOMCTB M BO3MOXKHOCTb
MHOTOCIIOHHOTO PacKpos;

- TIOBBIIIEHHYIO IMPOYHOCTH TIOJIMMEPHBIX

MOKPBITHH, YTO MO3BOJISIET HUCIIOJIB30BATh TEIUIOBOM HIIH
BBICOKOYACTOTHBIH HAarpeB, THUCHUTb, CBapuBaTh HIH
(opMOBaTh JETadM C BBICOKOW MPOWU3BOJUTENHLHOCTHIO
TP XOpOILEM KayecTBe;

- BO3MOXKHOCTb ~ 3HAUHUTENIBHOTO  PACIIMPEHHS
accOpTHMeHTa OOYBH 32 CYET BBINYCKAa HCKYCCTBEHHBIX
KOX Ppa3JINYHOW LBETOBOW T'aMMbl M pa3HOOOPa3HBIX
daxTyp.

OCHOBHBIMH HEJOCTAaTKAMH HCKYCCTBEHHBIX KOX II0
CPaBHEHUIO C HATYPaJIbHBIMHU KOKaMH SIBIISTIOTCS:

- HHU3KHE TUTHCHUYECKHE CBOWCTBA, TaKHe Kak

BO3QYXO0- u maponpoHNIACMOCTb, IMapoO€MKOCTb,
TUTPOCKONMNYHOCTD U BJIarooTaayva,
- HHU3KHC TCIIJIO3AIIMTHBIC CBOMCTBA

HCKYCCTBEHHBIX KOX U HEJOCTaTOUYHAs yCTOHUMBOCTBH K
MHOTOKPAaTHOMY M3THOy IpH HHU3KHX TeMIleparypax, 4To
HE TMO3BOJSIET  JKCIIyaTHPOBATh  MHOTHUE  BUBI

- MIPEXJEBPEMEHHOE PAa3pyIICHHE HCKYCCTBEHHBIX
KO TI0J1 BJIMSIHAEM OOMIILHOTO MOTOBBIZEITICHHUS;

- HEYIOBJICTBOPUTEIIbHBIE (hopMOBOUHBIE
CBOMCTBa, (OPMOYCTOHUNBOCTD U MPUGOPMOBHIBAEMOCTD
00yBH K CTOTIE.

Haubonee mupokoe NPUMEHEHHE HCKYCCTBEHHbBIE
KOJKH HAIIUIW ITPH POU3BOJICTBE JIETHEH 00YBH, TaK KaK B
9TOM cilydyae MepuoJi HOCKM MCKIIIOYaeT BO3JeicTBUE Ha
Marepua HU3KuX TeMIeparyp.

l'mruenndeckue  cBoWcTBa  JieTHEH O0yBH W3
UCKYCCTBEHHBIX KOX MOBBIIIAIOTCS 32 CUET OTKPBITOCTH
KOHCTPYKIMH M HCIIOJb30BAHMS B KauecTBE IOAKIIAIKU
HaTypaJbHbIX KOX. COBpEeMEHHBIE CIOCOOBI 00pabOTKH
JMLEBOI MOBEPXHOCTHU JAeTaliel Bepxa 00yBH, TakHe Kak
THCHEHHE U NeppOopuUpoBaHUE, TaKkKe YyIy4qIIaloT
MHUKPOKJIMMAT BHYTPHOOYBHOTO IIPOCTPAHCTBA.

Mt oOpaboTku neraneid Bepxa OOYBH METOAOM
THUCHEHHSI  UCIIOJB3YIOT  CHEIHalbHble IIPECChl €
METAUTMYECKUMH MAaTPUI[AMHU, WMEIOIIUMH Pa3IndHbIA
PHCYHOK CO  CTOpOHbI  paboueil  MOBEPXHOCTH.
Perynupyemoe IaBiieHHE Ipecca IO3BOJISIET JTOCTHYb
HeoOXOonUMOW penbeHOCTH HAHOCHMOTO y30pa Ha
JMLEBYIO TIOBEPXHOCTHb JeTalieil Bepxa 0O0yBH OT
HE3HAYUTEIILHOTO THUCHEHHMS 10 CKBO3HOTO
nepdopupoBanusi. Takoi croco® o0paboOTKM yydiraeT

HCKYCCTBEHHBIX KOXX IIpH TeMIiepaTrype Huxe -5 °C; TMTHEHMYECKHe M ICTETHMYEeCKHEe CBOWCTBa 00yBH, HO
Npy  3TOM 3HAYUTEJIBHO H3MEHAETCAd CTPYKTypa M
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CBOHMCTBa o0OpabaThIBaeMbIX MarepuaioB. B paborax
MIOKa3aHO BIHMSHHE pA3IMYHBIX BHUAOB THCHEHUS Ha
(U3UKO-MEXaHNMIECKUE U YIIPYTO-TUIACTHIECKUE CBOMCTBA
HCKYCCTBEHHBIX KO, IPUMEHSIEMBIX IS 3aTOTOBKH BEpXa
o6y [1, 2].

Lenpro naHHOW pPaOOTHI SIBISETCS OLIEHKA BIMSHUS
pasNMuHBIX ~ BHJOB  THUCHEHMS  Ha  IIOKa3aTelu
peNaKcalioHHBIX CBOWCTB HMCKYCCTBEHHBIX MAaTepHajoB
JU1sl Bepxa 00yBH IPH OJJHOOCHOM PACTSDKEHUH.

PenakcanmoHHble  mpolecchl,  BO3HHKAIOIIME B
CTPYKType Marepuaja IpH pPACTSDKEHUH, OKa3bIBAIOT
Oonpioe BIUSHHE HAa (OPMYEMOCTh MaTephaia IIpH
3aTsDKKE 3arOTOBKH Bepxa 00yBH W (POPMOYCTOMIMBOCTH
00yBH B IIporiecce HOCKE.

INokazaTens dbopmyemocTH XapaKTepU3yIOT
Harpy3KoH, HeoOXOAMMO# st pacTshkeHHs oOpasma Ha
3aJaHHYI0 BEJINYNHY, a (POPMOYCTOHIHBOCTh OLICHUBAIOT
BEJINYNHOMN HEOTPEJIaKCUPOBAHHBIX HaIpsDKEHUH,
OCTaBIIMXCS B o00paslie Mocjie BBLACPKKH €ro Moj
Harpy3kodl B TEUEHHE OINPENENICHHOIO IPOMEKYTKA
BpPEMCHHU. Bonpime BCJIMYUHBI Harpysku u
HEOTPEIAKCUPOBAHHBIX HANPSDKEHUNM BENyT K YyCalKe
Marepuaia M ToTepe 3aJaHHOH (opmbl 00yBH TOCIE
CHSITHS €€ C KOJIOAKH.

B Oonpmieli cTemeHM COOTBETCTBYET HpoLeccy
(hopMOBaHUS 3arOTOBKH Bepxa OOyBH Ha KOJIOJKE METO],
OCHOBaHHBIH  Ha  JUIMTEIBHOM  IOAJCP)KUBAHWUHU
MIOCTOSTHHOW nmedopManii B o0pas3le M OINpenelCHUH
NPOUCXOJAIIMX IIPU 3TOM HU3MEHEHUH YCUIMH B
CTpyKTYpe MaTepuaia. Oopa3sell moaBepracTcst ObICTPOMY
PACTSKEHHMIO 10 HEKOTOPOM 3alaHHOW JJIMHBI, KOTOpast
COXpaHsieTCsl MOCTOSHHOM BO BpeMsi HaOronenus. [locne
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pasrpy3KH, B IEPHOJ OTABIXa 00pasla, PerucTpupyeMoit
BEIMYMHOHN sIBIsieTcsl AedopMarys, XapaKTepH3yromas
(hOopMOYCTOYMBOCTS MaTepHaa.

i mpoBeneHMsT WCCIIEHOBaHWMH OBUTH OTOOpaHBI
HECKOJIPKO BHJIOB MAaTEpHAIOB, NPUMEHSIEMBIX IS
NPOM3BOJACTBA  00yBHM:  HaTypaslibHas  KOXa  apr.
«VulcanoVul-2» u HCKyCCTBEHHBIC KOXH apTHKYJOB:
«HyOyx», «Mapcenb» n «Jlak M1614». VckyccTBeHHBIE

KOXH HMMEIT B CTPYKType HETKaHyl0 OCHOBY,
COCTOSAIIYI0O M3 CMECH KOXEBEHHBIX U CHHTETUYECKHUX
BOJIOKOH,  BCIIEHEHHBI  MHOJIMMEpHbI  cioil u
MIOJIMYPETAHOBOE TIOKPHIBHOE TIOKPHITHE.

YdauThiBasg, dYTO MaTepUaybl, OTOOpPAHHBIC IS
HCCIIEIOBAHMUS, XapaKTepU3yIOTCs 3HAYNTEILHON
AHU30TPONHEH CBOICTB, packpoi 00pasmoB
HUCKYCCTBEHHOM  KOXKM  TIPOM3BOIWICS B  JIBYX
HalpaBICHUSX!

1) BOoNs pyNOHA U MOMEPEK PYJIOHA, HATYPaIbHOI
KOXKH;

2) BmONP W TIOMEpeK  XpeOTOBOW  JIMHHM.
Hcnonp3oBanuch 00pasupl  NPSIMOYTOJIBHOM  (hOpMBI
pasmepamu 20040 MM ¢ paboyedl  YacThiO
150%40 mm.

BeikpoeHHBIE  00pa3lbl IOABEPrajich THCHCHHUIO
JMLEBOH TOBEPXHOCTH C PANIMYHBIM DPHCYHKOM H
riryOnHON Bo3zmelicTBUs Ha mpecce Mapku «lleri Deriy.
Vcnone3oBanmuck  CHEAyIOIIME  CXEMbl  THUCHCHUSL:
otBepctusi B (opme KpyroB, ¢ nauamerpoM 0,5 Mwm;
TPEYrOJILHUKH C JUIMHOM CTOPOHBI 2 MM M C YaCTHYHBIM
npopyOaHHeM MaTepuana M IOBEpXHOCTHOE THCHEHUE
nox pentwinio (puc. 1).

PucyHnok 1 — CxeMbI THCHEHUS: a) KPYT; 0) TPEYroJlbHUK; B) peNTHINS

MeTox WccIemOBaHUS —pENaKCAIllMOHHBIX CBOMCTB
MaTepHaJIOB IMPH OJHOOCHOM DACTSDKEHUH 3aKITFOYaIICS
B IedOpMHPOBAHUU O0paslla Ha pPa3phIBHOM MallWHE
«FRANK» na 15 %, ero Bblaepkke B TeueHue 1 yaca
B JehOpMHPYEMOM COCTOSSHHM W B OIPEACICHUU C
WCTIONIb30BAHUEM  aBTOMATH3MPOBAHHOTO  KOMIUIEKCA
W3MEHEHUs YCUJIMH B HCHBITyeMOM oOpasme [3].
CKOpOCTh  pacTSDKEHHSI ~ UCCIEAYyeMBIX  00pasiioB
cocrasisiaa 100 MmM/MuH.

C HCII0JIb30BaHUEM MOJIyYCHHBIX KPHBBIX
penaKkcanyy perucTPUPOBAIMCh TaKUE IMOKa3aTelH, Kak
ycuiawe B Hayane mpomecca penakcaiuu  (Po) u
ycWiame 4dYepe3 OJMH Yac IIOCie Hadaia mpolecca
penakcauuu (P2) (puc. 2).

i

P,
H P=Alt); t=3600c

0,63 Byer

P;

[t

tp

Pucynok 2 — Kpussie pesakcanun
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C UCTIONIb30BaHMEM ITUX BENMYMH OB PACCUUTAHBI
OCHOBHBIE TOKA34TENH, XAPAKTEPU3YIOUIME  IIPOIECC
penakcanuu:

- penakcupyemoe ycunue (Ppes), H:

Ppen=P0—P2,

rae Po — ycwiue B Havaje mpolecca penakcamuu, H;
P> — ycunue depes3 OJMH Yac TOCIC Hayaya mporiecca
penakcanuu, H;

- o01ast 1015 penakcauu yeunus (0Posw), %:

Py—-P
Py = “0—"2 90,
P,
0
- Bpems  (mepmon) — pemakcamum  (7p), C,
ompenensercs mpu 0,63 Ppex.
HccnenoBanuch rpynmbsl  00paslioB:  OJUHOYHbBIC

MaTepHuaisl 0e3 00paboTKH (—), C THCHEHHEM B BUIE KpyTa
(o), B Buze TpeyrombHuKa (A), u B BHIE penTand (0).

[omydeHHble mNOKa3zaTeaW pellakcallii MaTEepPHalIOB
BepxXa Npe/ICTaBIICHBI B TAOJIHIIE.

Taﬁmma 1 — INoka3zaTenu pPeIJaKCAIUOHHBIX XaPAKTCPUCTUK MAaTEPUAJIOB

IToxa3zaTenaun
HaumenoBanue I'pynna
MaTepuaJia o0pa3uos Po, H Posu, Yo %, €
BI. noi. BI. noi. BI. noi.
- 3459 286,1 26,1 30,6 66 64
HarypanbHas koxa A 145,1 729 29,1 348 79 84
apt. «VulcanoVul-2» o 219,8 99,2 28,6 32,4 65 78
o 292,9 2491 27,6 26,9 58 91
- 186,5 445 429 64,7 57 50
A 136,2 299 50,9 65,7 49 39
UK apr. «HyOyx»
o 156,9 319 47,0 55,2 37 32
O 177,3 32,2 47,7 66,5 44 39
- 1711 39,2 33,9 38,9 74 40
A 164,3 35,7 46,3 52,9 49 29
UK apt. «Mapcemnb»
o 167,8 32,0 441 48,8 42 33
0 168,6 344 439 48,6 35 41
- 226,7 62,3 42,2 44,3 40 32
A 105,6 310 40,8 42,2 37 21
UK apt. «Jlak M1614»
0 119,2 50,8 35,8 39,8 29 29
o 1933 53,3 354 427 35 32
Kak 1mokaspiBaioT [gaHHbIE TaOJUIBI, ITOKa3aTelb Iokazatenr o6meir gomu  penakcauv  (OPosu)

HavanbHOTO yeunus (Po) Juist oOpa3noB marepuanoB 0e3
00pabOTKM HAaXOOUTCS B IMUPOKMX mpexenax ot 39 H
no 346 H. HckyccTBeHHBIE KOXH Je)OPMHUPYIOTCS C
MEHBIINM YCHJIMEM, YeM HaTypajbHas Koxa. J[ims Bcex
HCCIEeIyeMbIX  MaTepuajoB  BEJIWYMHA  YCHIHS B
MIPOJIOJIGHOM HAINpaBJICHUH 3HAYUTEIIFHO MPEBBIIAET I10
BEeIMYMHE YCWJINE B TIONEPEYHOM HampaBieHHH. B
HCKYyCCTBEHHBIX  KOXax  HaOmogaercs — Oombmas
AQHU30TPONMsI CBOMCTB, IO CPaBHEHUIO C HATypalbHOMU
KOXe€H.

TucHenne MaTepualioB CHI)KAeT HArpy3Ky IpH
pacTsKeHHH, BETTMYUHA TTaICHUs YCUIIHS 3aBUCUT OT BUA
o0paboTkn u Martepuana.  HawmOombllee CHIDKEHHUE
Harpys3ku HaOirozaercsi B o0pas3uax HaTypajlbHOW KOXH,
a HaMMeHbIlee — B 00pa3lax MCKYyCCTBEHHBIX KOX
apt. «Mapcems» n «HyOyk». Cxema THCHEHHSI B BHAE
TpeyroJbHUKA CHI)KAeT Harpy3Ky HanboJsiee 3HauUTeNbHO,
YTO MOJHO CBA3aTh C CYLIECTBEHHBIM MOBPEXKICHHEM
CTPYKTYpBl Marepuana. THCHEHWe B BHAE PENTHINN
MIPAKTUIECKH HE TIOBPEXKAAET MaTepHall H, KaK CIEJICTBHE,
BBI3BIBACT HE3HAUNTEIIFHOE CHIDKCHHUE HarPy3KH.

HeoOpaboTaHHBIX 00pa3lOB MaTepuagoB HaXOIHUTCS B
uHtepBasie oT 26 % g0 65 %. MOXHO OTMETHTD,
YTO y BCEX MAaTepHajoB pEIaKCallMOHHBIE CBOMCTBa
MPOSIBIISIFOTCSL. B JIy4lIed CTENeHH B MONEPEYHOM
HampasieHuu. JIs  HaTypanbHBIX KOX  3HAYeHHE
ToKazaTenst oOImel [MOJM pelakcaluu HIKe, YeM B
UCKYCCTBEHHBIX KOKaX, YTO TOBOPHUT O IPOSBICHUH
YIOPYTHX CBOHCTB UCKYCCTBEHHBIX KOX.

CpaBHHTENBHAS XapaKTepUCTHKA MaTepHajoB
MoKasaJia, uTo HauOoJbIlIee 3HAUCHHE TToKa3aTes o0mei
nomu penakcanuu Habmonmaetcs B MK «HyOyk» u B
naxoBoif koxe, Ho B IK «Hy0Oyk» Habmomgaercst Oonpimas
AQHU30TPONHS aHATU3UPYEMOI0 MTOKa3aTesl.

TucHeHHe IHIEBOM MOBEPXHOCTH MAaTEpUANOB B
OCHOBHOM  yJIy4IlIaéT pPEIaKCAllUOHHBIE IPOLECCHI,
MIPOMCXOJUT YBEJIIMUEHHE TIOKa3arenss oOmeil monu
penakcaruu ot 1 % 1o 14 %. Haubonpmiee yBennueHue
TOKazaTeNsl  MPOMCXOAWT B  THCHEHBIX  0OOpasmax
HCKYCCTBEHHBIX KOX apTHKyloB «HyOyk» n «Mapcensy.
B o0Opasmax 1akoBOW HCKYCCTBEHHOW KOXXH 3HAYCHHE
MTOKA3aTessl HE3HAYUTEIIEHO CHIDKACTCS.
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Kpome 3TOro, MOXHO OTMETHTb, 4YTO BEIMYHMHA
MOKa3aTesst oOmmIel MOMM pelaKcaly 3aBUCHUT OT BHIA
THCHEHHs. THCHEHHE B BHIE TPEYTOJbHHWKA B OOJNBIICH
CTETICHM TIOBBIIIAET PEJNAKCAIMOHHYI0 CIOCOOHOCTB
MaTepHaoB.

[TokazaTenp BpeMeHHM peJaKkcalMd XapaKTeph3yeT
CKOPOCTh TPOTEKAHUS PEJAaKCAllMOHHBIX IPOIECCOB.
3HaueHHe MOKa3aTedss B HEOOpabOTaHHBIX MaTepHajax
HaxoauTcs B uHTepBane oT 32 ¢ go 74 c. CkopocThb
NPOTEKaHMsl PENAKCAlMOHHBIX MPOLECCOB BHINIE B
o0pasiax, BEIKPOSHHBIX B IPOJI0JIbHOM HaIPaBJICHHH.

B  oOpa3smax  HarypambHOW  KOXH  THCHEHHE
HE3HAYWTENIPHO BIMSAET Ha [OKa3aTeldb BPEMEHHU
pemakcarm. O6paboTka 00pa3moB NCKYCCTBEHHON KOXHA

TUCHEHHEM YCKOPSET pENaKCAI[IOHHBIE IPOLECCHI,

MIPOTEKAIONINE B CTPYKTYpE MaTepHana.
DopMOYCTOHYNBOCTD o0pa3moB OLICHUBAJIU

BEJIMYMHON OCTAaTOYHBIX JieopMaluii, 3aMEpeHHBIX

nociue CHATUSA JeOPMUPYIONIETO YCHIHS M 4epes
pa3IuYHbIe TPOMEXYTKH BpeMeHH: uepe3 30 MuHyT, 1 yac,
1 cyTku u 7 CYTOK.

Pacuer oTHOCUTENBHBIX JedopManuii OCyIIeCTBISIICS
o popmyie:

gzﬁxmo,

AHanW3 ~ JaHHBIX ~ TOKa3ad,  4YTO  3HAYCHUS
ocTaTOYHBIX Aedopmaruii komedmoTes ot 0 % mo 3 %.
MaxkcuManpHOE 3HA4eHHE OCTAaTOYHBIX —JedopManuii
[0 WCTEUSHWIO 7 CyTOK HabmromaeTcs B oOpasmax
HaTypaJlbHOM  KOXHM U  MCKYCCTBEHHOH  KOXH
apt. «HyOyk». Camoli HHM3KOH (OpMOYCTOHYUBOCTEIO
obyamatoT 00pa3lpl JIAKOBOM HCKYCCTBEHHOW KOXH
06e3 TucHeHMs . Bo Bcex wuccienyeMblXx MaTepHanax
TUCHEHUE OOpa3loB MOBBIIIAET BEIMYUHY OCTATOYHOMH
nedopmanmu. HauGonbluee yBenuueHHe IOKazaTels
Ha0Jr01aeTCst IpU TUCHEHUH OTBEPCTHI B BHJIE KpyTa.

Takum o0Opasom, wuccleoBaHMS TIOKa3alH, dTO
HCKYCCTBEHHBIE KOXXM [JAaHHBIX apTHUKYJIOB MOXHO
PEKOMEHIOBATh JUIS W3TOTOBJICHHS OOYBH, TaK Kak
penaKcaloOHHbIC CBOHCTBa 3THX MaTepHasoB
COM3MEPHUMBI CO CBOMCTBAMH HAaTypalbHON KOXH.

O0paboTka JHUIIEBOI TMOBEPXHOCTH HCKYCCTBEHHBIX
KOXX METOJIOM THCHEHHs yiaydmaeT (opMyeMoCTb
MatepuanoB. [lombop BuAa THCHCHHS | TJIYOHHBI
00pabOTKHU TMO3BOJISACT JOCTHYL HEOOXOAMMON BEIIMIHHBI
yeuwnust mpu  popmoBanmu. Kpome 3TOro, Takoi
croco0 o00pabOTKM MCKYCCTBEHHBIX KOX IIOBBIIIAET
pENaKCcallMOHHYI0  CIIOCOOHOCTH  MaTepualioB "
MoKazaTenb (OPMOYCTOWYNBOCTH, TaK KaK IPOHCXOAUT
CHI)KEHHE BEIMYMHBI HEOTPEIAKCHPOBAHHBIX YCHWINH H
POCT OCTaTOYHBIX YIUIMHEHWH. 3Ha4deHWe NoKa3aTeiel
OOIIeH [IONMM peNakCaluk M OCTATOYHBIX Yy/UTMHEHUH

rie li — pabowas nnuHa ofpasua IOCIE CHATHSA 3aBHCHUT OT BHIAa THCHEHHS U 00pabaThIBaeMOro
neopMHUPYIOIIEr0  YCHJIHMsS W 4epe3  pasliuyHbIe Matepuana.
MPOMEXYTKH BpeMeHH, MM; | — ucxoanast pabouast AnrHa
oOpasia, MM.
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