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1. Beryn

B mpoieci BUroTOBJIEHHS MBEHHUX BUPOOIB 3HAUHE
MicIte 3aiiMae BOJIOTO-TerIoBa 06pobKa, sika Gesnocepes-
HbO BILIMBAE Ha SIKiCTb roToBoro BupoOby. st BubOpy
PeKUMIB BOJOTO-TEII0OBOI 06pOOKM i 0OMagHaAHHs BeJIn-
Ke 3HaYeHHSA MaloThb TePMOMEXaHiuHi XapaKTepUCTUKU
marepianiB. OTKe NUTAHHS BUBYCHHS TEPMOMEXaHIYHUX
BJIACTUBOCTEN € aKTyaJbHUM, 60 CIIPOIYE TeXHOJOTTUH UL
HpoIecC BUTOTOBJEHHSA BUPOOIB i MiABUINYE SKiCTh
IIPOAYKILii.

2. ITocranoBka npo6JaeMu y 3araJbHOMY BULJISI Ta ii
3B’5130K i3 Ba)KJIMBUMHU HAYKOBHMH UM NIPAKTHYHUMH
3aBJaHHIMU

Marepiaau 175 BUpoO6iB JIETKOi IIPOMUCIOBOCTI MAIOTh
CKJIAIHUI XIMIYH N1 CKy1a1i 0y 1oBY. AJie He3BaKal0OUn HATIE,
TepMOMeXaHiuHi BUIIPOOYBaHHS [03BOJSIIOTH BUSHAYMTH
TeMIlepaTypHUH iarta3oH, y SKOMY 3MiHa BJTaCTUBOCTE He
NPUBOJUTD JI0 BTPATU TEXHOJIOTIYHUX i eKcIyaTalifHux
xapakrepuctuk Mmarepiaay. CyTHICTH TepMOMEXaHIYHUX
BUINPOOYBaHb MMOJISITA€ Y BU3HavYeHHi pedopmartii mpo-
6u marepiajy [pu 3MiHi OTO TeMIeparypu 3 AEsKOM0
nocrifinoto mBuaKicTo. Ilpn TepMoMexaHiYHMX BUIIPO-
OyBaHHAX MPOOW TiAAAIOTHCS PisHUM AedopMmaliam —
PO3TATaHHIO, CTUCKY, BUTHHY, IepioAnuHill ab0 nocrTiiiiii
nii MexaHiyHOl cuau. 3HAHHSA peajbHUX XapaKTEePUCTUK
TEeKCTUJIBHUX MaTepiaJiB 103BOJIA€ IIPaBUJIbHO BU3HAYN-
TH TEXHOJIOTTYHI PesKUMU iX 0OPOOKM MiABUIIUTH AKICTH i
3HU3UTH CHEPrOBUTPATHU.

3. AHaji3 oCTaHHIX JOCHiIZKeHb i MyOaiKamiii, B AKuX
3aI104aTKOBaHO PO3B’sI3aHHS JaHOi NPOOJIeMH, Ha SKi
CIIUPAEThCA aBTOP; BU/ILIEHHS HEBUPIillCHUX paHillle
YACTHH 3arajibHOi MPOGJIEMH, IKUM IPUCBSIYYETHCS CTATTS

3asexHicTs BinHocHoi gedopmarii e=f(T) Bix Temuepary-
pP¥ HA3UBAETHCS TePMOMeXaHiaHoIo KpuBoio (puc. 1). B paai
ny6uaikamiii [1, 2] BigsdHaueHo, O OCHOBHUMU AUISHKAMU €
ITHKA TIPY/KHUX, AUTSTHKA eTaCTHYHNX, 1 AUTSTHKA BSI3KUX
nedopmariiii. B [3] reopeTnuno o6rpyHTOBaHi SIKiCHi epexo-
JTH, 110 BUHUKAIOTB IIPH IIbOMY Y TToJIiMepHOMY MaTepiai. B [4]
MOKa3aHa BaKJINBICTh BU3HAYEHHS XapaKTePHUX TeMIIepaTyp,
1110 BU3HAYAIOTH IIePEeXi/l Bi/l O/IHOTO cTaHy /10 Apyroro. OxHax
peasibHi MOCTiKEHHS, TPOBe/ieHi B 1ab0PaTOPHUX YMOBaX,
MOKa3aju J0CUTh BEJIHKi pobieMu, He BimobpaskeHi g0ci B
BiZlOMUX Hy6]1i1<aui;{x. [lepexonu, ki TOBUHHI B'u:[6yBaTI/ICH B
MarepiaJi, He 3aBXK/I1 IBHO BUPAXKAIOThCSI B €KCIIEPUMEHTAX,
1110 3aTPY/HSE 3HAXO/XKEHH I XapaKTePHUX TOYOK.

4. MeTa nociisKeHHs

Po3pobutu i anpobyBaTu METOAUKY BU3HAYCHHS Xa-
pPaKTepHUX TOYOK Ha BOJIOTO-TEIJIOBIll KPUBIll TEKCTUIIb-
HUX MarepiaJis.

5. OGIpyHTYBaHHS OTPUMAHUX HAYKOBUX Pe3yJIbTATiB

Jlist npoBeNeHHS TePMOMEXAaHiYHUX BUIPOOYBaHb
MarepiajiB Mpu OJHOOCKOBOMY PO3TATaHHi, OyJa po3po-
6sieHa METOAMKa i CTBOpEHa ycTaHoBKa (puc. 2).
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Puc.1. TepmomexaHiuHa KpuBa npobu matepiany npu ogHo-
OCbOBOMY po3TAraHHi: Ty — KiHeLb Npy>Hoi gedopmalii;
T1 — noyaTok enactuyHoi fAechopmalii (noTadok npouecy

BTO); T, — KiHeupb enactmuHOI gecpopmaLii — noyatok B's3KO-
TeKy4oi gedpopmalii
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Puc. 2. Cxema ycTaHOBKM A1 TepMOMEXaHIUHWX BUNPOOY-

BaHb MaTepianiB: 1 - eNeKkTpUyHa Meperka 3MiHHOIO TOKY;

2- NiHiIMHKUIK aBTOTPaHCOPMATOP, LLLO PErysitoe Hanpyry 1

iHTEHCUBHICTb HarpiBy; 3- eNleKTpOHarpiBaabHUI €/1EeMEHT;
4 - UUNIHAPUUYHKUIN KEPaMIYHUI eNlEMEHT — aKyMynATop Tenna;
5- ekcnepumMeHTasbHUM 3pa30oK; 6 — ycTaTKyBaHHSA HaBaHTa-

YKEHHS; 7 — ycTaTKyBaHHS BUMipSHHSA fedopmalii;
8 — TepmomeTp

Jnss  nposegenuss  BUNpPoOyBaHHS  HEOOXiAHO
migroryBaTu npobu 3i 3paskiB MarepiaJiB, SKi M0 KiHIIAM
3adikcyBaTH 3a I0MOMOT0I0 METAJE€BUX TJIACTHH METOOM
ckJueoBants. Ha MerasieBux maacTuHax 3pobuTu 0oTBOpU
[/ 3DYYHOCTI HaBaHTakeHHs (puc. 3).

Ha ocHoBi poc/ijzkenb Ta OTPUMAHUX JaHUX Oy/Iy-
0ThC AiarpaMu 3MiHu gedopmMaliii i TemnepaTypu npobu
[pY TEPMOMEXAHIYHOMY BUNIPOOYBaHHi, e 1o oci aberuc

BinknagaoTh temueparypy 7(°C), a mo oci opauHat —
3HaueHHs ToxoBkeHus Al (mm) (puc. 4), Ta BH3HaYa-
10Tb Temieparypu 1y, 11, To Ipu AKUX Pi3KO 3MIHIOETHCSA
nedopmallist 3pa3KiB MaTepiaJiis.

Puc.3. 3pasok npobu matepiany

Jlist mobymosu TepMoMexaniunoi kpusoi e=/f(T) 3Haxo-
IUMo BiHOCHY nedopmarttiio € (%) o dhopmyai 1:
Al

e=—x100. )
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Dynkuito e=f(T) upeacraBuMo y BUTIS
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3anexwicts fi(T) B mepexiiHOMY peKUMi Bifl TPYK-
HOTO CTAHY B €JACTUUYHE XaPAKTEPUIYETHCST HACTYITHUMU
TOYKAMU:

- npu T=Ty, e=¢p — necdopmaris gopiBuioe nedopmarrii
MPYKHOTO CTaHYy;

- npu T=T4, e=¢; — nedopmaris gopiBuioe nedopmarrii
€JIACTUYHOTO CTAHY;

- ipu T=T)— niHist BUXOAUTH 3 TOPH3OHTAJIBHOTO TT0JI0-

df
JKeHHs, 10 BiZITTOBiZIa€ YMOBI d—%zO . Taxy ymoBY MOxHa

3arucaTu i JJ1s TOYKH, 110 Bignosigae T=T}.

3 HaBeJleHNX YOTHUPhOX YMOB MO’KHA BU3HAYNUTHU YOTH-
pu napamerpu. OYHKIO 3 YOTHPMa MapaMeTpaMu peji-
CTaBUTH y BUTJIAI TOJIHOMA TPETHOTO CTYTEHSI:

f1(T):ao+ a1T+ a2T2+ d\g,T'3 (2)

[Ipu anamisi JaHOTO MOJIHOMY MOXKHA MO6AYUTH HOTO
meponikn. Koedirientn ag, as, az sanexarsb Big BHOO-
Py OAMHUIL BUMIPIOBAHHA TeMIlepaTypHu, a TaKOX Bix
MOYaTKOBOi TeMIepaTypw Ta MMOYaTKOBOiI aedopmariii
MPOBE/ICHHS eKclepruMeHTy. BKazaHuX HeoJiKiB MOKHA
YHUKHYTH, AKIO0 3aCTOCYBATU IOJiHOM TUIIY IIOJHIHOMY
Jlarpan:xa. 3aMiHUMO:
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Posp’zaBmn cucremy pisusans (12), orpumyemo as=3,
032-2.
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Ha ocHOBi pociifskeHb Ta OTPUMAHUX AaHUX OyJIH
nobyzoBaHi giarpamu 3miHu gedopmanii i Temiieparypu
npo6u Mpu TEPMOMEXaHIYHOMY BUIIPOOYBaHHi puC. 4.
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Puc. 4. Lliarpama 3miHu gedopmauii i Temnepatypy npobu 1
NP1 TEPMOMEXaHIUHOMY BUNPOBYBaHHI

IigcraBusmu ganiy (13) MOXXHA o/1epKAaTH TEOPETHY-
Hy TEPMOMEXAHIUHY KPUBY (pHC. J).
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Puc.5. TepmomexaHiuHa kpuBa npobu matepiany

6. BUCHOBKHM 3 JaHOTO JOCJi/I>KEHHS i IePCIeKTHBH
NO/AJIBIIUX PO3POOOK.

B pesyabrari BukoHaHHs poOOTU PO3B’si3aHa aKTy-
ajsbHa mpobaemMa 3 PO3POOKU METOIMKHU Ta MPOBEEH-
Hs €KCIePUMEHTIB 110 BU3HAYEHHIO TepMOMEXaHiYHUX
BJIACTUBOCTEN CUHTETUYHUX MaTepialiB, Ta pPo3poOKu
HAYKOBO-OOIPYHTOBAHUX PEKOMEHIAIINH MO BU3HAYECH-
HIO apaMeTpPiB BOJOr0-TENJA0BOI 06pO6KYM UX MaTepi-
aJIiB.

PospobiieHa MeToAMKa i CTBOpeHAa YCTAaHOBKA, 11O
JIO3BOJISIE MPOBOAUTHU TEPMOMEXaHiuHi BUIPOOYBAHHS
MarTepiaJiB B inTepBayi remmuepatyp Bix 20 1o 300°C npu
0HOOChOBOMY po3TsaranHi. Ha ocHoBi manux, orpu-
MaHUX €KCIMEePUMEHTANbHO, MOOYI0BaHI KPUBi perpecii
3aJieXHOCTI edopMaliii Bisi TeMmepaTypu.

BusHaueHi XapaKTepUCTUKU BOJIOTO-TEIJIOBOI 006-
pobKuM MaTepiasiB, a TaKOK CTBOpEHA aHaJiTMYHa MO-
nenb 1ehopMyBaHHS.
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Abstract

The article is devoted to the problem of development of methodology and conduction of experiments
to determine the thermomechanical properties of synthetic materials, and to develop the science-based
recommendations for the determination of the parameters of the wet-heat treatment of these materials.

The article considers the theoretical foundations of the wet-heat treatment in terms of achievement by
a textile material of certain modes of deformation when heated.

The materials for light industry products have a complex chemical structure. Despite this fact, the
thermomechanical tests permit to determine the temperature range, in which the change of the properties
does not lead to the loss of technological and operational characteristics of the material. The essence of
the thermomechanical tests lies in determination of the deformation of the sample of the material when
changing its temperature with a constant speed. In thermomechanical testing the samples are exposed to
various deformations, such as stretching, compression, bending, periodical or constant action of mechanical
Jforce. Knowledge of real characteristics of the textile materials provides correct identification of the
technological modes of their processing, improvement of the quality and reduction of energy consumption.

For the thermomechanical testing of the materials we have developed the methodology and constructed
a setting that allowed the thermomechanical tests of the materials at temperatures ranging from 20 to
300° C under uniaxial stretching. On the basis of the studies and the data obtained we have constructed
the diagrams of changes of deformation and temperature of a sample during the thermomechanical test.
The characteristics of the wet-heat treatment of materials were determined, and the analytical model of
deformation was created.

Keywords: textile materials, thermomechanical properties, wet-heat treatment, thermomechanical
curves



