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[IpuBenenunit MaTeMaTHYHUI ONMUC MPOIECY NOAPIOHEHHS 1 3MINIyBaHHS BYTJICLIEBUX BOJOKOH 1 TEPMOTPUBKUX
HoNiMepiB IPH HAABUCOKUX MIBUAKOCTSX JI0 YTBOPEHHS CyMIillli X MOPOMIKIB 3 00’€MHUM pPO3IOJIJICHHSIM PO3MipiB
YAaCTHHOK 3a 3aKOHOM Beii0ysua abo ramma-3akonoM. IToka3aHo, 110 MIlHICTb IPH PO3TATY, BIAHOCHE MOIOBKEHHS
IOpU PO3PHBI Ta IHMTOMA yJapHa B’SI3KICTh 3pa3KiB KOMIIO3UTY Ha OCHOBI HONITETpPAadTOPETHIICHY 3ajeXaTb BiJ
napaMeTpiB PO3MOITY BYIJICLIEBUX BOJIOKOH 32 JOBKHHAMHU Ta TEXHOJIOT1] OTPUMAHHS KOMITO3HIIIT
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Beryn
Byrnenesi  (kapOonoBi) BojokHa (BB), ski
3aCTOCOBYIOTH  JUIsi  HAlOBHEHHS  aHTU(MPUKLIHHUX

MOJIMEpIB Ta METAJIB 3a XIMIKO-MEXaHO-aKTHUBaliiHOIO
TexHoyoriero [1,2], MaroTh BENHMKY pajialibHy 1 OChOBY
TeTEepOreHHICTh 1 JyKe YyTIMBI A0 pI3HOTO poIy
MOBEPXHEBUX 1 00’e€MHHMX nedeKTiB Ta nedopMarii.
BinmHOCHa TOMOBXKEHICTh BYIJICLEBUX BOJOKOH IIpH
po3TATryBaHHI 3HaXoaAnTHCS B Mexkax 0,3-3,5 % (MeHmmM
TeMIepaTypaM TepMoOOpoOKH  BiAmoBimae  Oimbmia
TTOJIOBXKEHICTB).

KpuxxkicTh Takux MarepialiiB IpUBOJUTH J0 Bapiarlii
ab0 PO3KUIAHOCTI BIACTHBOCTEH 3a €IeMEHTaMHu 00’ eMy
Ta 3a 3pa3kaMHM BHACIIJIOK BHUIIaJKOBUX JIOKAJIBHUX
30yprOBaJbHUX HANpyr 1 BUIQAKOBOIO PO3MOALLY
HEOJHOpimHOCTEH B 00’emi  BomokoH [3]. Ile
MO3HAYAEThCSI HA BHUCOKMX 3HAYCHHSX KoedillieHTiB
Bapialii MeXaHIYHUX ITOKAa3HUKIB y O>KMYyTi, IUIONI
MIOTIEPEYHOTO TIepepi3y i Mo JOBXKIHI BOJIOKOH [4-8].

Mimnicts 1 Mogyns mpykHOCTI BB 3amexats Bifn
JIOBXKUHH 1 TUTOIII TIONIepedHOTO Tiepepizy [7].

Ilst reTeporeHHICTh MOB’s3aHa 3 HEOTHOPIAHICTIO 1
TEXHOJIOTIEF0  BHUXIZHUX  BOJOKOH 1  JOHATKOBO
301IBIIy€eTRCS TIPH iX TepMooOpoditi [9,10]. BnactuBocTi
BB GaraTto B uoMy 3aiiexkarhb BiJl KOJIMBAHHS NapaMeTpiB
TEXHOJIOTIYHOTO TPOLECy 1 BIIPI3HSAIOTHCS JUIS PI3HUX
napTiil OHIE€T MApKHU SIK 3@ CEpPEeIHIM MOKA3HUKOM, TaK i
3a gucrepciero  [4]. Posmoxmin wmimHOCTI BB 3a
eJIEMEHTaMH 00’eMy, B OKMyTI 1 MDK HapTisIMu
HiAMOPSIIKOBY€EThCS MMOBIpHOMY 3akoHy BeitOymna [4],
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a ISl OKPEMUX BOJIOKOH — HOPMaJlbHOMY 3aKkoHy [6,10].
Posmonin moxmynst mpykHocti BB mingmopsiakoByeTbest
HOpManbHOMY abo BeiiOymna 3akonam [6].

OmiHka WIUTBHOCTI  HMOBIPHOCTEH  YHCIIOBOTO
pO3IOAiTy  BYIVIEHEBHX BOJIOKOH 3a  JIOBXXHHAMH
KapOOBOJIOKHITY Ha OCHOBi €MOKCHAHOI cMmomu + 55 %
crpiuku JIY-2 micns BuUmpoOyBaHb MIKPOIUIaCTHKA Ha
po3TATYBaHHS Ta  KapOOTEKCTONITY Ha  OCHOBI
enokcuaHoi cmomnu + 60 % ByrneneBoi TkaHuHH Y YT-2
micns TepTs ToKasaja, IO PO3MOJUIM BOJIOKOH 32
JIOBXXMHAMH TpW pyHHauii po3puBOM Ta 3HOIIYBaHHIM
OJM3BKI 1 MiAMOPSAKOBYIOTbCS HMOBIDHOMY YHCIOBOMY
pozmoainy BeiiOyia abo raMma-3akoHy.

3rimHo 3 [11], MOXHa NPHUHHATH TPOLECH 3MiHU
JIOBKMH BYTJICIIEBUX BOJIOKOH B 9Yaci MpH OpOOJICHHI B
nIpobapkax, MIIMHKaX, AUCMeMOparopi i Ae3iHTerparopi
JIAHIIO’)KKOBHMH MapKOBCBKUMH. PimeHHs 3BOAUTHCS 10
3HAXO/PKEHHS WMOBIPHOTO 3aKOHY DPO3MOAUTY BOJIOKOH
YaCTHMHOK 3a po3MipamMu Tpu ApobneHHi. ['panmunumit
pO3IOAiN 3a IOBXKHHAMH BYIJICLEBUX BOJIOKOH IIPH
JIPOOJICHHI € IBOMapaMETPUYHKM i 32 (POPMOFO OITHM3BbKHIA
1o posnoaity BeiiOyiia abo ramma-posnoginy [2,11].

Mera pnaHoi poOOTH Tmojsraja B TOMY, 100U
BCTaHOBUTH 3aJISKHICTh OKA3HUKIB (hi3MKO-MEXaHIYHUX

BJIACTMBOCTEH  KOMIIO3UTHOI'O MaTepially Ha OCHOBI
nmoJiTeTpaTopeTHyieHy Bif MapaMeTpiB  00’€MHOTO
(MacoBOro) TEOPETHYHOTO PO3MOMITYy  BYTJIELEBUX
BOJIOKOH.
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I. Po3nmoxais BOJIOKOH 32 JOBXKHHAMH

OCKUIBKM  BJIACTHBOCTI ITOJIIMEPHOTO KOMIIO3UTY
BH3HAYAKOTECA 00’€MHMM  (MacoBHM)  PpO3MOILIOM
BOJIOKOH 3a [OBXXHHAMH, TO 3HAHAEMO 3B 30K MIXK
YHUCIIOBUM 1 00’ €eMHIM (MacoBUM) po3noaijioM Beiibymra
1 TaMMa-pO3MOIiIOM.

1. I{inbHicTh HMOBIPHOCTEH YHCIOBOrO PO3IOJILTY
Beiibynmma 3a  IOBXKHHAMH — BYIJICIIEBHX  BOJIOKOH
BHU3HauaeThes 3a [12,13]:

all)= Z[;] exp{—(if} 20, (D)

zie 0, & — mapaMeTpu po3noxiny BeiiOyiia.

Maremarnude crnoxiBanHs BeaumuuHu  Ey([) i
mucnepcis 6,%(/) YMCIOBOTO PO3MOiNY 3a JOBKHHAME
BYTJICIIEBUX BOJIOKOH CTaHOBIATSH [12,13]:

E ()= aF[l + é) , 2

012(1)=a2{r(1+;j—[F[H;jT}’ 3)

ne I'(x) — ramma—¢ynkuis [12].

I3 (1) BuIuMBae mMiNbHICTH HMOBIpHOCTEH 00’ €MHOTO
(MacoBoro) posmomiry BeliOymia 3a  moBXuHaMH
BOJIOKOH:

A= 5 0)- Zf[ll*lj(;jﬁ exp{-(;ﬂ (20 (4)
o

Benmemo HOBY 3MiHHY

1
1 —1
] (04

r:[;) A=%e0an )

Tomi v () di = Py (I) d:
1
w(e)= A0l __ exp(-1)> 120; (6)
dt F(l + ;)

{ pO3MO/IijIeHa 32 raMMa-3aKOHOM 3 IapaMeTpaMu
1
A=1;60=1+—; )
o
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2. IIlinpHICTP WMOBIPHOCTEH YHCIOBOITO TramMma—
pO3Moaily 3a JOBXKHHAMH BOJOKOH BH3HAYAETHCS 32
[12,13]:

2 on
0, (1) r(e)l exp(— Al), >0, (10)
Je A, 0 — mapamerpu raMMa-po3mno/iny.
MarematiuuHe cromiBaHHs — BemuuumHH  Ey(]) 1
mucriepcis  0,°(/)  9UMCIOBOrO  raMMa-posnominy  3a

JOBXXMHAMH BYIJICLEBHX BOJIOKOH BH3HAYalOThCS 32

¢dopmynamu [12,13]:

%

-, 11
) an
2 0

o20)--2., (12)

I3 (10) BUIUIMBaE MIUIBHICTE 00’ €MHOTO (MacOBOTO)

I‘aMMa—pO3HO,HiJIy 34 JOBXXHMHAMHU BOJIOKOH:
0+1

Pal)=p e O=1y” el 4. 20 (13)

Tlo3naunmo 0, =0 + 1; A, = A, TOxIi

1%
CPy(1) =L expl-2,0), B0, (14)
ro,)
ne maremaTwuHe cromiBaHHs My(/) 1 mucmepcis D,(/)
00’eMHOTO (MacoBOr0) raMMa-po3MOALTY 32 TOBKUHAMH
BOJIOKOH OyJ1e BU3HAYATHCS TaK:

0 f+1 1
My(l)=" =——=E,(I)+—; 15
)= === Eall) (15)
0, 0+1 1
Dy ()= G2yl (16)
it A A

Jnst ycepemHEHHS eMITIpUYHUX JaHUX PO3HOALLY
BOJIOKOH 3a JIOBXXMHAMHM IPU TEXHOJIOTIYHHUX OIeparisix
OyJIeMO KOpPHCTYBaTHCS IIMMH 3aKOHAMH, MEPEBIPAIOYH
BiJITIOBIJIHICTh EMITIPUYHOTO PO3MOLTY TCOPSTHIHOMY 32
KpuTepismu Xi-kBaapat IlipcoHa Ta omera-kBazapar [14].
VY3aranpHeHUH aHali3 PO3MOALTY BYIJIELEBHX BOJOKOH
3a JOBXKMHAMU TIpOBeeHnH B [15].



3aJeXHICTh MOKa3HUKIB (pi3MKO-MEXaHIYHHUX BIACTHBOCTEH. ..

II. O0’ekTH Ta MeTOaHU AOCTITKEeHb

1. O0’exTn JAOCJIiIKeHb. JocmimxyBanu
KapOOHi30BaHI BYTJIEIICBI BOJIOKHA, SIKi OyIIM OTpUMaHi 3
TiAPaTHENFONO3HOI TKAHMHM 13 3aCTOCYBaHHSAM CYMIIIi
aHTI/IHipeHiB N212B4O7>< 10H20 + (NH4)2HPO4
O06pobneny AHTHITIPEHAMHU I'l-TkannHy
TepMooOpobmoBan B mpupoxHomy rasi CHy mpum
723 +£20 K mmsxoMm mpoTATYBaHHS 4epe3 PypKOBY Mid
»lamMMana” 31 mBuakictio 10 m/rox. Y miaCyMKy
OTPUMYBQJIM 4YacTKOBO KapOoHi30BaHy TkaHMHY YT-4 3
TaKUMHU XapaKkTepUuCTUKaMu [1,19]: pO3pHUBHE
HaBaHTaXeHHs (5 cM cmyxkn) TkaHuHH 100-160 H/cm
(mo ocuoBi) Ta 15-30 H/cm (mo mnigkaHHIO), BMICT
kapbony 60-70 %, 6opy 0,2 %, docdopy 0,5 %, 30mm
1,5 %; wminHicte BomokHa npu pospusi 0,2-0,3 I'Tla,
MOIynb TpyXHOCTi BomokHa 3-4 ['Tla, BigHOCHE
MOZIOBXKEHHSA TIpu po3puBi 4,5-6,5 %, miamerp BOJIOKHA
11-14 Mmxm,  koedimient  Temaomposigaocti  0,08-
0,09 Br/(m'K). TlomanpmiuM BigHaJlOBAHHSIM TKaHUHH
YT-4 B atmocdepi CHy mpu 1123 £ 50 K otpumyBamm
kapOoHizoBaHy  TkaHnuHy YTM-8 3 Takumu
xapakrepuctukamMu [1,19]: po3puBHe HaBaHTa)KEHHS
tkaauHu 70,0-240 H/cm (1o ocHoBi) Ta 20-100 H/cm (1o
HiKaHHIO), BMicT KapOony 60-70 %, cnonyk Gopy 3,0-
3,6 %, cnonyk ¢ochopy 3,0-3,6 %, 3omm 21-26 %;
MIIHICTh BoJOKHA Tipu po3pusi 0,52-0,6 ['Tla, momynb
npy>kHocTi BonokHa 27-47 I'Tla, miamerp Bojokna 10-
12 MM, KoeimieHT TEIUTIOTIPOBITHOCTI 0,08-
0,12 B1/(m'K).

B sgxocTi moniMepHUX MOPOIIKIB BHKOPHCTOBYBAIN
noJtiterpadroperuiicH ,,propiaon-4” (IITOE) [16,17] ta
apoMaTH4YHUi nodiamin ,,peniion C-27 OPOAYKT
MOJIKOHIeH Al MeTtadeHiIeHAiaMiHy Ta
JTUXJIOpaHriapuaiB i3odranesoi (60%) Ta TepedTaneBoi
(40%) xumcnor [18]. Kommoswmis ckmamamacs 3 20%
MOPOIIKY ByIyeneBoro BojokHa Ta 80% mopoiky
noJimepy.

2. IIpuroryBaHHs jAucmepciii Bojokon. Jlns
MOMEPEeTHHOTO MOAPIOHEHHSI BOJOKHHUCTHX BYTJICLEBHX
MaTepialliB y BUIIIAAI HATOK, BOJOKOH, CTPIYOK, TKAHIH
Ta moBcTi 10 (pakuii Bomokon 3,0-15,0 a6o 0,5-8,0 mm
HAMOLIBII ~ MPHUIATHOK  BHUSBJIEHA  MOIU(IKOBaHA
MoJioTkoBa apodapka KJV-2,0 ,,Vkpainka” 3 pyxoMumu

MOJIOTKaMH, CEIapyFOYHM NPUCTPOEM Y BHIJISII 3MIHHOT
rpatku 3 giamerpom oTBopiB 1,5-5,0 Ta 0,8-1,5 MM i
BEHTHIATOPOM, SKHH JKEHE TIIOBITpS depe3 IPaTKH.
JHiametp pobounx oprani 0,48Mm, grcmo o6eptis 2700 3a
XBHIMHY, 4acToTa oOepTaHHs 45c¢ ', MakcuMmaibHa
JiHiIdHa WBUAKICTE 67 M/c.

Jist OijbII TOHKOTO 1 HAATOHKOTO MOJPIOHEHHS
IHTPENIEHTIB 1 3MINIyBaHHSI KOMIO3HUIII 3aCTOCOBYBAJI
npobapKy 3 HIBUAKOOOEPTOBMMH MOJOBHUMH POOOUMMHU
opranamu (Ho>xamu) MPII-1 pu 7000 06./xB.

3. Jliniiinuii ananiz gucnepceii BosgokoH. s
BUpIIICHHS 3aBJaHHS JIHIHHOTO aHaNi3y BUXITHHX i
JIpoOJIEHNX BOJIOKOH 6e3 abo pa3oM 3 TMOJiMEpHUMHU
JaCTUHKAMH BUKOPUCTOBYBAJIN ABTOMAaTUYHHI
aHaJTi3aTop BinoOpakeHb MIKpoo0’ekTiB “MopdokBaHT”
i3 00YHCITIOBAIEHOIO MAIINHOO EC-5060.
“Mop¢okBaHT” OyB Hajaro)KeHWii Ha MaKCHMAJIbHY
KUTBKICTh KpOKIB 512, MiHiManbHUE Kpok 0,2 MKM,
Jiarna3oH KpOKIB IpH ckaHyBaHHI 512*512 1 KinbKicTh
pisHux cryneHiB ToniB 128. Ilpum npoMy BimHOCHa
noxuOKa JIiHIHHUX po3MmipiB cranoBwia 0,2%. [Iporpama
3abe3nedyBana aHamiz 250 9acTHHOK 3a OXHY MPOOY
(KUTBKICTD TIPOO AJIST OAHOTO BHAY AOCIHiIKeHb — 20-25,
KuTbKicTh "acTHHOK 5000-6250) i mimbip #mMoBipHOTO
3aKOHY PO3IOJALTY 32 KPUTEPIIMH Xi—KBaapaT Ta OMera—
kBaapaT.  Jlig TOpOIIKIB KOMITO3HUIIIA BOJOKOH 3
moJiiMepaMH  JAOAATKOBO  JOCHIKYBAadH  PO3MIipH
YaCTMHOK Ha MIKPOCKOII 3 pPYXOMHM MOHOKJIEM 3
noginkamu 0,5Mkm). Benmmuuna BiqHOCHOT KBaJpaTHYHOT
MOMUJIKM TPpU OOYMCIIEHHI YaCTHHOK, 110 OOyMOBJIEHA
BUIIaJJKOBUM PO3IOIIJIOM X B IPOCTOPI, OPIBHIOBAJA:

(17)

J= L~100% >
JN
ne N=15000-6250 — 3araibHa KiBKICTh MiJpaxOBaHUX
YaCTHHOK.

TakuM 4YHMHOM, BIJHOCHa KBaJpaTH4YHa IOXHOKa
00YHCIICHHST YacTHHOK Oyma B mexax 6= 1,41-1,27 %
BiJITIOBiTHO.

4. YcepeaHeHHS  eMIIPUYHOrO
BOJIOKOH.  JIOCHi/DKEHHS ~ eMIipHYHHX
PO3IO/IiIeHb 3a JIOBXXHHAMU
HATIOBHIOBAaYiB Yy TIOJIMEpax II0Ka3ajo, IIo npu
BUKOPHCTaHHI  JApo0apoK  THUMOIB  IuUCMEMOpaTop,
nesinterpatop, MPII-1, i po3moxinm ycepemHIOIThCS

po3noaiay
YHCIIOBUX
BOJIOKHHCTHUX

Taoauns

KoedimienTr kKopessiii BeTUUYUH NOKa3HUKIB BIACTHBOCTEH Komno3uty Ha ocHOBI [ITOE +
20% BYIJIELIEBOTrO BOJIOKHA 3 ITapamMeTpamMu 00’ €MHOT0 (MacoBOI'0) PO3MOALTY BYIJICLEBUX
BOJIOKOH 32 JIOBXKHHAaMH *

) C— Posnonin BeiiOysa 5 aMMa—pO3IOALI
0, MKM 1) A, MKM 0
Oy, MIa 0,90/0,97 0,62/0,34 —0,98/- 0,98 —-0,79/0,49
€ Y0 —-0,96/—- 0,99 —0,47/-0,24 0,99/0,99 0,89/~ 0,30
A, k]JIx/M -0,83/-0,89 —0,65/— 0,54 0,93/0,91 0,70/- 0,68

* UuceNlbHUK — NP BEJICHHI Ha 3MiLIYBaHHS JJOBI'MX BOJIOKOH; 3HAMEHHUK — IIPU BBEACHHI Ha
3MIIIyBaHHS MONIEPEAHBO OAPIOHEHNX BOJIOKOH.
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TEOPETUYHUMH  3aKOHAMH ramma—
PO3IOTITIOM.

Ha puc. 1 mokazano emmipuanuii posmonin (y
BUIUIAII TicTOrpamMu, sika € rpadiuyHO0  OI[IHKOO
IIIJTBHOCTI WMOBIPHOCTEW pO3MOJUTY) 3a JOBXKHHAMHU
ByriierieBoro BosiokHa YTM-8 npu udacrori obepraHHs
HOoXkiB 120 ¢!, miamerpi HOXiB 0,345 M i MaKCHMAaNbHii
JiHiIAHIA mBuakocti 127 m/c. [Tpn noOGynoBsi ricrorpamu
po3Max BapitoBaHHS BHOIPKOBHX JaHUX po30uBanu Ha 20
IHTEpBaNiB. UII KOXHOTO IHTEPBAIY pPO3PaxOBYBaIH
gacToTy ©«/), o AOpiBHIOBaTa KUTBKOCTI CIIOCTEPEKECHD

B iHTepBai n; A 00cary BUOipku N:

Beiitoymma i

i
o (1)==". (18)

N
Tak sk iHTEpBaJM Majd pi3HYy JOBXKHHY, TO
EMIIIPUYHOI0  OI[HKOI  MIUJIbHOCTI  HMOBipHOCTEH

PO3MOiTY 32 JOBXHHAMHU BHOPAIHM YacTICTh:

w (1) n
(=2 T
il Al;  NAL® 1)

1
ne Al; — noBXHHa i-TO IHTEpBaIY.

VYcepenHeHHS NIMX AaHUX 3IHCHEHO HMOBIPHHMH
3akoHaMH BeiOymia 1 ramma-po3nojiry, a TaKoX
TTOB’S13aHi 3 YHCIOBUMH PO3IMONUIaMU 00 €MHI (MacoBi)
BiJIIIOBiTHI PO3IIOALIH 32 JOBXKIUHAMHU.

5. MocaigxeHnns (piznko-mexaniyHuX
BJIACTHBOCTeH Kommo3uTiB Ha ocHoBi IIT®E.
MimHicTh TIpH pO3TATY (Opc) Ta BiAHOCHE IMOIOBXKEHHS
pu po3puBi (&) OOCTIKYBalId Ha 3pa3kax y BUTILAAL
Kizeup (BTyJ0K) aiamerpamu 50x40 i Bucororo 10 MM Ha
MaIlluHi ,,JHCTpOH” 13 HIBUAKICTIO pyXy MMOB3yHA
0,25 cm/xB. 3a 'OCT 11262-80; nuromy B’S3KicTh NpU
ynapi (Ax) nocmimkysana Ha konpi Kacra Ha 3paszkax y
BHIIIAII MANBLiB giamMeTpoM 10 MM i moBxkuHOWO 70 MM
3a 'OCT 4647-80. Ilepen BuUIpOOyBaHHSIM 3pa3Kd
koHaumionyBanmu 24 rox. mpu 296+ 1 K i BigHOCHIH
BOJIOTOCTI 65+ 2% 3TiIHO I'OCT 10681-75.
Hocmimkennss npoBogmin npu 296 + 1K 1 BigHOCHIM
Bosorocti 65 + 2%

II1. Pe3yabTaT T2 00rOBOpPEHHA

1. Po3noais BUXiZTHMX BOJIOKOH NPH NOAPiOHEHHI.

[Ipu mompiOHEHHI BUXiTHUX BYTJICIEBHX BOJIOKOH
JOBXKUHOIO 3—15MM, OTpUMaHUX MPH MOAPIOHEHHI Ha
HOJXKOBI# ApoOapiii, SKi MarOTh HOPMAJIbHUN PO3IOALT 3a
JOBXHHaMu, B apobapui MPII-1 npu wacToTi oObepraHHs
Hoxis 117¢, miamerpi HOxiB 0,205M i MaKCHMANbHii
JMiHIAHIA mBuakocTi  75M/c, npotsrom 3-30xB. 3i
30UIBIIEHHSAM Yacy MOJpIOHEHHS BiOyBaeTbCs MEpexiln
BiJl HOPMAJBHOTO PO3MOJUTY A0 00’€MHOro (MacoBOro)
posnonity Beiibymna (a) abo ramma—posmnoniny (0) 3a
JOBKHHAMHU BOJOKOH (puc. 2). [Tpu mpomy po3momin 3a
JOBKUHAMHU CTa€ BY3bKHM i 00’€MHa 4acTKa OCHOBHOL
(pakmii BOJOKOH 3MIIIYETHCS B TUISTHKY MAIHX JOBXKHH:
Bix 250-750 no 50-200Mkm (puc. 2). Sk BUIHO 3 pHC. 2,
3a  30xB. TONPIOHEHHA JOCATAETHCA  TPAHUYHUI
PO3MOTi.

2. Po3mogin  BOJOKOH mpH
nojiMepHoOi KOMIO3UMii.

3MilyBaHHi
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JocmimKkeHHsT pO3MOALTYy BOJIOKOH 32 JOBXKHHAMH
npu 3mimyBadHi mnopomky I[IT®E 3 ByrieneBumu
BOJIOKHaMHu B ApoOaprii MPII-1 mokazamm, mo macoBi
YACTKH JIOBIMX 1 KOPOTKHMX BOJIOKOH 3pOCTAalOTh i3
30UIBIICHHSIM 4Yacy MOJPIOHCHHS B 3aJCKHOCTI Bij
JIICTIEPCHOCTI BHUXIIHUX BOJIOKOH (puc. 3). BBeneHHs y
BUXIZIHUI TOJIMEP KOPOTKUX BOJIOKOH, IO MalOTh
posnozin BeiiOyia i raMMa—po3moin 3a JOBXKHHAMH,
Opd MaJoMy d4aci NOApiOHEHHS HE 3MIHIOE 3aKOH
po3MoJIly, MPUYOMY YacTKa JIOBIMX BOJIOKOH IIBHJIKO
3MEHIIYETBCS 13 3pOCTaHHAM dacy monapiOHeHHs. [Ipu
3poctaHHi dacy mnoapioHeHHs Bim 3 mo 30 xs.
BiZIOYBa€THCSl  3MEHILECHHS  CEPEAHbOI JOBXKUHH 1
CepeHbOTO KBaJpaTuyHOTOo BiaxuieHHs BB Big 243 mo
78 mxMm 1 Bixm 180 mo 62 mxm BignosimHo. [Ipu BBeAeHHI
JIOBI'HX BOJIOKOH 3MIHIOETBCSI 3aKOH pO3MOALLY 3a
JOBXXMHAaMH{ BiJl HOPMaJbHOI'O IO T'aMMa-po3Monity i
posmoxainy BeiiOymia, mpu I[bOMY 3pOCTaHHS dacy
nozapioHenHs Big 3 1o 30 XB. IPUBOANTH 0 3MEHIIECHHS
cepenHbOi JOBXKMHM 1 CEpeiHbOro KBaApaTU4YHOTO
Bigxmienus BB Bix 260 no 94 mxM 1 Big 200 1o 76 MKkM
BIIITOBITHO.

Ax BumHO 3 puC.3, TpU 3MINTyBaHHI TOBTUX
ByrieneBux BosokoH 3 I[ITOE 3a 30 xB. He gocsTaeThes
TpaHUYHUI PO3MOLI, B TOH e 4Yac Mpu 3MilllyBaHHI
KOPOTKHX BOJIOKOH [UIsi KOMIIO3MLII 3 TpaHUYHHM
posnomizom BosokoH (30 XxB.) 3a 5 XB. HOCSTa€ThCS
TPaHUYHUIA PO3IOMLI.

B mpucyTHOCTI TMOpOIIKY TBEpAOro IMOJiMEpy
¢enimon C-2 mompiOHeHHs BosiokoH B MPII-1
BiZI0YBa€THCS IHTEHCHBHIIIIE, HIXK B IPUCYTHOCTI M’ SIKOTO
noiimMepy I[IT®E (puc. 4). Ilicas 15 xB. 3MinryBaHHS
MPAaKTUYHO [OCATAEThCS TpaHWYHe mmonpiOHeHHs BB.
Takum 4rHOM, TTApaMEeTPH PO3MOLUTY 3aJekKaTh Bi dacy
MOPiOHEHHS 1 3MINTyBaHHS Ta TOCITOBHOCTI BBEJCHHS
BOJIOKOH B KOMIIO3HIIIIO.

Tak, mpu BBeAEHHI BHXIJHUX JIOBIHMX BYIJIELIEBUX
BOJIOKOH (3-15 mm) B IIT®E i HactynmHOTO 3MinIryBaHHA
komro3uuii B MPII-1 na mporsizi 3-30 xB. mapamerpu
o0’emHoro (macoBoro) posmoaity BeiiOymia 3a
JIOB)KMHAMK 3B’SI3aHI 3 YacoM 3MillyBaHHsA t; [XB.]
PIBHSHHSIMH:

o [MkM] = 534,9 —41,59 t; + 1,873, — 0,029 t,*; (20)
8=1,529 +1,468:10't, — 1,103-10%t,%+2,143-10*,>.(21)

i >x mapameTpu HOB’s3aHI 3 9acOM MOIMEPETHHOTO
noapiOHeHHs t, [xB.] BomokoH B MPII-1 Ha mpoTs3i 3—
30xB. i MOJANBIIOTO IX 3MINIyBaHHS S5XB. 3 MOPOIIKOM
IIT®E piBHIHHIMHU:

o [MKM] = 528,431,341, + 0,915 t,> - 0,011 t,%;  (22)
8 =1,583+1,143-10"'1,-7,981-10°t,+1,351-10*t,>. (23)

BinmoBimHO, 1 BJIACTHBOCTI KOMIIO3UTY IOBHHHI
TaKUM JK€ YMHOM 3aJeXaTH BiJ Yacy MOJpiOHEHHS
BOJIOKOH Ta 4Yacy 3MilmryBaHHA komnosuii. Tomy,
pe3yibTaTd, IO OTPUMaHi B J1a0OpaTOPHUX YMOBAax,
OymyThb BIIPI3HATHCS BiJl PE3yNbTAaTiB aHAIOTTYHHX
JOCTIIDKeHb, NMPOBEACHHX y MPOMHCIOBHX yMOBax abo
Ha PI3HUX THIAX MPOMHUCIOBUX arperatiB, y TOW ke dac,
K TIapaMeTpH PO3MOJILTy BOJOKOH € iHBapiaHTHHMU [0
TUIY ApoOapKH Ta 3MilIyBadya.

3. 3p’a30k  BJACTHBOCTEH  KoOMmO3Mmii 3
napaMeTpaMH TEOPETHYHOT0 PO3NOILTY.

PiBHSIHHSL 3B 513Ky NHTOMOI yIapHOi B’SI3KOCTI (Ag,
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Puc.1. Ticrorpama (5), 4YHCIOBHH pO3MOJILI

Beiibyma (/) ta uucnosuit ramma-posmnofin (2) 3a
JIOBXXMHAMH, 00’eMHUI  (MacoBWii)  poO3HOALT
Betioymna (3) Ta 00’emHmMii (MacoBWi) ramma-
po3noxin (4) 3a JOBXKHHAMU BYTJICIICBOI'O BOJIOKHA

YTM-8 micnsa nonpidHeHHss B apobapri  MPII-1
npotsarom 80c.
p{&xll’i"uk}ﬂ 7
4
3
2
1 o 3
g“‘_'--.______ .......
0 150 300 450 600 750 900 1050 [ MEM
a
=1 TR
" fl-\\ 7
PR
o1 6ls
3L
] j \\ 4
211‘1” = 3
/.77 ‘i%‘% 2
| |’ / /"-:\\‘ \*‘-{-\:/
\“‘-._\\*-h\““"---:-""::"
0 150 300 450 600 750 900 1050 [ MKM
§

Puc. 2. O6’emumii (MacoBwmii) posnozin Beibymia (a)

i raMmMa—po3noain (6) 3a AOBXKWHAMHU BYIJIELIEBOI'O

BosiokHa YTM-8 micnsg noapiOnenHst poBrux (3—

15Mm) BostokoH B apoGapii MPII-1 mpotsrom: / — 3;

2-5;3-8;4-10;5-15; 6 —20; 7—30xs.
kJk/M%), MimHOCTI npu postAry (Gy, MIla) Ta
BITHOCHOTO  MOJOBXKEHHS TIpH  po3pHBi (&, %)
komno3uty Ha ocHOBI [IT®E i 20% (mac.) BB YTM-§ 3
rmapaMeTpaMl 4YHCIOBOTO Ta 00’€MHOTO PpO3MOALTY
BeiiOynma Ta raMMa—po3MONUTy BOJIOKOH 3HAWAeHI 3a
METOJJOM MHOXWUHHOI perpecii bpannona [19]. PiBusaHas
MHOXXHHHOI perpecii oTpuMyBaiii 3a MeToJoM bpaHmoHa
[20,21] y Burmsmi:

v=a-filx) f2(x2),

e f; (xj.) — Oy/b-sika (DYHKLis BEIMUMHU X ; .

24

Tak sK MOpPSIOK po3TalryBaHHSA (BaKTOPIB X; 1 X; ¥
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Puc. 3. O0’emHmii (MacoBwii) TaMMa—pO3IOALT 3a
JIOBKMHAMH BYTJELEBOro BosoKHa YTM-8 micna
3MmimyBanHs nopomky IIT®OE 3 20% nosrux (3 —
15 mm) BosokoH B apobGapui MPII-1 mpotsarom 3 —
30 xB. (@) i micas 5 XB. 3MIlIyBaHHS KOMITO3UIIT B
MPII-1 3 mnomepeanpo mnozapioHenumu B MPII-1
BOJIOKHAMH (0) TpOTSroM [ ABOX HpoueciB (a),
©)],xB.: 1 —-3;2-5;3-8,4-10; 5-15;6-20; 7 —
30.

Bupasi (24) BIIMBa€e Ha TOYHICTH OOPOOKHM pe3ysbTATIB
EKCIEPUMEHTY, TO BUXOJW/IM 3 TOTO, 1[0, YUM OiTbIIHi
BIUIUB IIapaMeTpy X; Ha Y, TAM MEHIIUH OyB IOPAIKOBUH
Homep ;. Cuny BIUIMBY X; Ha ) BH3HAYalmd 3a
a0CONIOTHOI0 ~ BEIIMYMHOIO  KoedilieHTa  KOpesmii
(Tabmn.). BusBuiocs, mo po3MipHi mapaMeTpH PO3IIOALTY
BeiiGyama o [Mkm] i ramma—posmominy A [MKM ']
cunbHime BmBaoTh Ha y (Ag[kx/M’]; oy [MIIal;
& [%]), HDK 0e3po3MmipHi mapameTrpu  PO3MOALTY
Beti0yia 6 i raMMa—po3mnoainy 0.

Burmsig dyHKuii £ ! (x j) i koe(ilieHT @ BU3HAYAIH 32

TAaKOW  MNpPOLEAYpOr. 3a  JaHUMH  Pe3yJIbTaTiB
EKCIIEPUMEHTIB ~ OylyBaJM  EMIIPHYHUN  PO3IOLN,
YCEepEeIHEHHsS SKOTO 3IHCHIOBAIM 32 TEOPETUYHHM
postoinoM BeiibOyimia i raMMa—pO3II0I1IOM.
Po3Xo/pkeHHST MK EMIIpUYHUM Ta TEOPETHYHUM
posmoxiioM mepeBipsii 3a kputepiem Ilipcona [14].
TakuM YMHOM 3HAXOAWIM 3HAYCHHS HapaMeTpiB
YUCIIOBOTO 1 00’eMHOTO  (MacoBOTO)  PO3MOILTY
BeiiOynna o, 8 Ta raMma-po3noaiy A, 0 JUCKpeTHHX
BYIJICLIEBUX BOJIOKOH 3a HOBXXMHAMHU. Burisn ¢yHxumii
/i BUOWpaNy 3a JIONMOMOTOI0 IOOYJOBH EMITPUYHUX
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Puc. 4. O0’emHuii (MacoBwii) raMMa—po3MOALT 3a
JMIOBXXKMHAMM ~ BYTJICIICBOrO  BoJiokHa micisg  80c¢
3MIIITyBaHHS BOJIOKOH JOBXHHOKO 0,6-6MM B apobapiti
MPII-1 i HactynHuM 3mimyBaHHAM 3 80% moporiky
apomaTuyHoro mnoijiaminy  ¢enimon C-2  5xB.
3mimryBaHHs B MPII-1 mpoTsrom, xB.: [ —3;2—4; 3 —
6;4—-8;5-10;6-15;7-20;8-30;9-0.

JiHIA perpecii y Takiii mocmigoBHOCTi. 3a manumu (A,
Opc 1 & Ta O, 0 1 A, 0) OyayBanu 3anexHicts y Bix x; (a,
A). Emmipuuna iHis perpecii mokasama, IO y BCIiX
BUMAJKaX (QYHKIIiO fl(xl) BapTO IIyKaTH y BHIVISI
napabou APYroro MOpsLIKy:
2
y(x1)= fi () =bo +byx +byyx (25)
ne koedimienta by, b;, b;; 3HAXOOWIM 3a METOIIOM
HaliMeHIuX KBajaparis. Jlami 3a Gpopmyioro
Y 26
= (26)
Si(x1)
pO3paxoByBaiu BHOIpKY BEIMYMHH y; 1 OynyBanu
KopelsiliiiHe mojie 1 eMmipu4Hy JiHio perpecii y; =
f(xy). Hns mei noGpum HaGmwkeHmsm e miHiitHe

PpIBHSIHHS perpecii:

Hxg)=falxp)=ag +ayxy 27
ne  koedimieHTH dy, ¢; 3HAXOOWIM 33 METOIOM
HAaHMEHIIMX KBAJPAaTiB.

Taka mpoueaypa Oyia HPOAOBXKEHA 1O OTPUMAHHI
BUOIPKH BETUUUHU )

Y1 Yy
y, = = . (28)
o) fl) )
OTprMaHa BelIWYHMHA ), HE 3ajJeana Bix (akTopiB
X7,X; 1 BU3Ha4Yama KOe(IiEHT ¢ BUX1IHOTO PIBHSIHHS:

1 N
=aqd=— i 29
Y2 Niéykt (29)

ne N — obcsr BubipkH.
VY nificyMKy OTPUMYBAJIH 3aJI€KHICTB!

606

y=a(b,+bx, +b,x)-(a,+a,x,). (30)
PiBHSAHHS MaJId TaKWA BUATIISL:
a) mpu 3MmimyBanHi goBrux (/=3-15MM) BOJOKOH 3
nopomrkoM [IT®OE B MPII-1 na npots3i 3-30xs.:

YUCIIOBHU po3moain Befibymna
A= (229,35-1,708 0+3,503-107 0)(1,343-0,258 8);  (31)

= (<0,996 + 0,2073 0-3,806-107 6%)(0,731 + 0,196 8); (32)

€= exp{exp[(3,0886—1,7067-102 0+2,2392-10" a?)x
x (1,1643-0,1354 8)]}; (33)

00’eMHuil (MacoBuii) po3noain Beiidynna
A= 1,0011(199,74-0,864 0+1,045-107 0)(3,964-1,518 5);

(34)
0= 0,9999(—0,31240,129 a-1,504-10"* 0*)(—0,365 + 0,7 §);
(35)
€= exp{exp[(3,309—1,273-102 a+1,224-107 o%) x
x(2,494-0,774 8)]}: (36)
00’eMHuIi (MacoBHii) raMMa-po3noaia
A= (79,573 — 1,061-10* A + 4,944-10° 1%) x
x (1,249 — 6,245:10°20); (37)
0= (25,093+6,773-10> 1-4,74-10*22)(0,835+4,226-10 72 0);
(38)
€ = exp{exp[(-0,658+68,307)+1,325-10°A%) x
x (= 0,466 + 0,372 0)]}. (39)

0) mpu 3mimyBaHHi 5 XB. KOMIO3HMIII TONEPEIHBO
noapioneanx BB (3-30xB.) 3 mopoumkom IIT®E B
MPII-1:

4yucJI0BUH po3noaia Beii0yaaa

A= (22436 - 1,769 o + 3,882:10> 02)(0,820 + 0,134 §); (40)

G = (10,919 +9,525-10% o, — 1,462:107* o?) %
x (0,946 +3,912:10725); (41)

€= exp{exp[(2,0583 — 0,3868:102 o — 0,9684-107 o*) x
x (0,9948 + 0,3968-10728)]}; (42)

00’emHuii (MacoBuii) po3noain Beiidynna

A, = (258,8-1,347 a+1,906-107 a?)(1,498-0,254 3); 43)
O = (7,833 +8,231-10% 0 — 9,588-107° o?)-(0,729 + 0,142 §);
(44)
€= exp{exp[(2,4869-5,7509-107 a+2,1824-10° ?) x
% (1,0455-2,3848-10728)]}; (45)
00’ eMHUIi (MacoBUii) raMMa—po3MOaiT
A= (84,851-1,15-10*1+5,26:10° 1%)(0,939+2,113-10720);
(46)
Oy = (25,24+2,273-10° 1-2,33-10* 17)(0,848+4,666-10 2 0);
(47)
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€= exp{exp[(-0,221+88,818 A—0,3211-10° 1?) x
x (0,9887+3,5211-107 0)]}. (48)

Amnaui3 piBasHb (31-48) mokasye, mo AidCHO 3 IBOX
mapaMeTpiB  Po3MONUTYy pPO3MIpHI TMapaMeTpH TiCHIIIe
OB’ s13aHi 3 BUXiTHAMH BEIMIMHAMH, HXK O€3p03MipHi.

Ha puc. 5 300pakeHO 3aleXKHICTh MIIHOCTI IpH
po3tary kommnosuty Ha ocHoBi IIT®E i 20% BB Bin
napameTpiB 4ucioBoro (a) Ta 06’emuoro (Macoeoro) (0,
B) posnoainy Beiibymia (6) Ta ramma-posmnoity (B) 3a
noexuHamu BB micist 3minryBanHs nopouky IITOE 3
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Puc.5. 3ajexHicTh MILHOCTI 0OpPU  PO3TITY
komno3uty Ha ocHoBi [ITO®E i1 20% BB Bix
napaMeTpiB  4McioBoro (a) Ta  00’€MHOro
(macoBoro) (6, B) posmoainy BeiiOymia (0) Tta
ramMMa-po3noziay (B) 3a moxkuHamu BB micus
3MimryBaHHs nopomky IIT®E 3  BosokHamu
nosxuHO0 0,6-6MM B npobapui MPII-1 npotsrom
3-30xB. (CyUuIbHI JiHIT) 1 TCTsA 5XB. 3MillTyBaHHS B
MPII-1 xomMno3utlii 3 ONEPeaHO MOAPIOHEHUMH B
MPII-1 Bomokaamu Ha TipoT13i 3-30XB. (KpUCKOBaHi
migil). Ha KpuBHX pIBHHX 3HA4YCHb IPHUBEICHI
BEJIMYMHM MILHOCTI 1pu po3tsiry B MIla.

BOJIOKHaMH JaoBxuHOIO 0,6—6MM B apobapui MPII-1

npotsirom  3-30xB. (cymimpHi iHID) 1 micma  5xB.
3minryBanHst B MPII-1  kommo3uuii 3 monepeaHbo
nmoapiouernmu B MPII-1 BosokHamu Ha mpoTsi3i 3-30xB.
(kpuckoBani imii). Ha kpuBHX pIBHHX 3Ha4YCHb
NIPUBEJIEHI BEJIMUMHH MILHOCTI ITpu po3tsiry y Mlla.

Sk BuaHo 3 puc.S5a npu BBeAcHHi B I[ITOE
KOPOTKHX BOJIOKOH, SKi MAalTh TaMMa-po3Monii, B
npoleci 3MillyBaHHS MILHICTE TIPH PO3TATY 3aIEKHUTh
Maifke BiJi OHOTO PO3MIPHOTO ITapaMeTpy YHCIOBOTO
posnoxiny BetiOymia 3a noxxunamu BB. Uum Oinbmii
el mapameTrp, THM BHIII 3HAYEHHS MIIHOCTI IIpH
postsary. Ilpu BBeINeHHI MOBTUX BOJIOKOH, SIKi MAaroOTh
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Puc. 6. 3anexHiCTh BiTHOCHOTO IOIOBXKEHHS HpPHU
po3puBi (a) i muToMmOi yaapHoi B’s3kocTi ()
komrio3uty Ha ocHoBi IITOE i 20% BB Bin
napaMeTpiB  00’eMHOro (MacoBOro) pO3MOALTY
BeiiOynna 3a nomxuHamu BB micis 3minmryBaHHS
nopotuky [IT®E 3 Bonoknamu a0BxkuHO0O 0,6—6MM
B apo6apui MPII-1 Ha mpots3zi 3—-30xB. (CyuiibHi
minii) Ta micns S5xB. 3mimryBaHHS B MPII-1
KOMITO3HIIi1, sIKa MiCTHIJIa TIONIepeTHbO NOAPiOHEH] B
MPII-1 Bonokna Ha npots3i 3—30xB. (KpUCKOBaHi
minii). Ha kpuBHX piBHHX 3HAa4YeHb IMPHUBEICHI
BEJIMYMHA BiTHOCHOTO TIOJOBXKEHHS IPH PO3PHBI Y
% (a); muToMoi yaapHoi B’s3kocTi y KJIi/M (6).

HOPMAJIbHUI PO3IMOALT 3a TOBKHHAMM, 1 Iepexoi iX 1o
raMMa—po3mnoAuty B mpoueci 3mimyBanHs 3 [ITOE
MILHICTh TIPH PO3TATY CIOYATKY 3aJEKHTh Maike Bil
OJIHOTO PO3MIPHOTO MapaMeTPy YHUCIOBOTO PO3MOALTY
BeiiOynna 3a nosxunamu BB. 3i 3pocraHHsSM 3Ha4YeHb
Opc 3QIESKHICTH Oy BiJl JBOX MapaMeTpiB pPO3MOALTY
TaKOX 3POCTAE.
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3aNeXHICTh MIITHOCTI TPH PO3TATY BiJ MapaMmeTpiB
o0’emHOr0  (MacoBoro) posmoxinry Beitbymma 3a
noxuHamu BB (puc. 56) wmae iHmmiA  xapaktep.
CriouaTKy 3aJIeXHICTh € MaiKe OJHOMapaMeTpuYHa, Ta
31 30UIbIIEHHAM 3HAYEHHS MILHOCTI IIPU  PO3TATY
3aJICKHICTh BiJl JABOX MapaMETPiB PO3MOMALTY 3pPOCTaE.
3aJIexKHICTh Oy Bl MapameTpiB 00’eMHOro (MacoBOro)
posmnoxiny BeliOymia € sBHO nBomapameTpudHa. 3i
30UIbIIEHHAM 000X MapaMeTpiB MIIHICTb HPH PO3TATY
3poCTae.

Ax BumHO 3 puc. 5B, mpu BBeaeHHI B I[ITOE
KOPOTKMX BOJIOKOH, #AKi MAalOTh TaMMa-po3Monail 3a
JOBXKMHAMH, B TIpoLeCi 3MINIyBaHHS MILHICTh IIPH
pPO3TATY 3aJEXUTh BiA JBOX MapaMeTpiB 00’€eMHOTro
(MacoBOro) raMMa-po3mOALTy BOJIOKOH 32 JIOBKHHAMH.
31 3poCTaHHIM PO3MIPHOTO MapaMETPy Gpx 3MEHIIYETHCS,
a 13 3pOCTaHHAM 0E3pO3MIPHOrO MapaMeTpy — 3pPOCTAE.
Ilpu BBemenni noerux BosokoH B IIT®E, B mporeci
3MIIIyBaHHS 3HAYCHHS MIIHOCTI NPU PO3TATY 3aJexaTh
TaKOX BiJ 000X MmapamMeTpiB po3moaiTy. 3i 3MEHIICHHIM
3HAa4eHb Oy BOHA Maibke 3aJeXUTh BiJ OJHOTO
PO3MipHOTO TapaMeTpy i IS 3aJIeKHICTD 3pOCTaE.

Ha puc.6 300pakeHO 3aJIe)KHICTH BIJHOCHOTO
MMOTOBXKEHHS Tpu po3puBi (a) i1 mmToMoi ymapHOL
B’s3k0cTi (6) komno3uty Ha ocHOBI [IT®E i 20% BB Bix
nmapaMeTpiB 06’€MHOTO (MacoBOro) po3nozinry BeiOymma
3a noxkuHamu BB micist 3mimryBanss nmopomky [ITOE 3
BOJIOKHaMHu JTOBkuHOK 0,6-6MM B apoOGapiii MPII-1 Ha
nporsizi  3-30xB. (cyuinbHi JiiHIT) Ta michns  S5XB.
smimryBaHHs B MPII-1  komnosumii, ska Mictuia
rioriepeiHbo monpidHeHi B MPII-1 BosokHa Ha mpoTs3i
3-30xB. (kpuckoBaHi JyiHil). Ha kpuBHX piBHHX 3Ha4€Hb
NPUBEICH] BEJMYMHU BiTHOCHOTO IIOJOBXKEHHS IIPH
po3puBi y % (a); maToMoi ynapHoi B’s3K0cTi y KI[k/M
(6).

AHai3 X pe3yNbTaTiB MOKa3ye, M0 MPH BBEACHH]
B IITO®E KkOpOoTKHX BOJOKOH, B MpOIECi 3MIIIyBaHHA
BiZIHOCHE TIOJIOBKECHHS TIPH PO3PHUBI (pHC. 62) 3aIEKUThH

[1] T.A.Cupenko, B.II. Cuuepckuii,
noaumepul . Texunka, Kues. 246 c. (1978).

B.[. I'epacumos,

Maibke Bil OZHOTO PO3MIPHOTO Mapamerpy, i3 Horo
3pOCTaHHAM &, pIi3K0 3MeHmyeTscs. [Ipm BBeneHHI
JIOBI'HX BOJIOKOH IISI 3aJIEKHICTh € JIBONIapaMeTpUyYHa Ta
13 3pOCTaHHAM 000X IMapaMeTPiB €, 3MEHIITY€ETHCS.

Sk BumHO 3 puc. 60, mpu BBeAcHHi B I[ITOE
kopoTkux BB, B mporueci 3minryBaHHS IHTOMa yAapHa
B’S3KICTh OLIBIIO MIPOI 3aJICKUTh Bill PO3MIPHOTO
napameTpy, YMM BiH OUIBIINK, THM MEHIIE 3HAUCHHS A.
IIpu BBenenHi nosrux BB mnuroma ynapHa B’s3KiCTh
3aJICKUTH BiJI IBOX MapaMeETPiB.

Bucunosku

1. IMocninoBHICTH BBEICHHS BOJOKOH Yy IIOJIIMEp
CYTTEBO BIUIMBAE HA IAapaMETPH PO3IOJUTY BOJOKOH 1,
OTXKE, Ha 3AICKHICTh ()i3UKO-MEXaHIYHUX BIIACTHBOCTCH
BiJ] mapaMeTpiB 00’ eMHOTO (MacoOBOTO) PO3IOALITY.

2. Ipu BBenenHi B [ITOE kopoTKHWX BOJOKOH, SKi
MaloTh raMMa—po3MOMAiJ, B TPOIeci 3MilTyBaHHI
MIIHICTD TIPH PO3TATY 1 yHapHa B’SA3KICTH OLIBIIOIO
MIpOIO 3aeXarh BiJl PO3MIPHOTO MapaMeTpy po3MOIiTy,
a BIJIHOCHE TIOJOBXKEHHS MPH PO3PUBI — Maike Bif
OJIHOTO PO3MIPHOrO mapamerpy. 3i  30UIbIICHHIM
3HAYEHHS MILHOCTI NPH PO3TATY 3AJIEKHICTH BiJ JABOX
napaMeTpiB pO3IOJITY 3pOCTAE.

3. Ilpm BBemeHHI [JOBrHX BOJIOKOH, SIKI MalOTh
HOPMAIIbHUI PO3MOMLNI, 1 Mepexoii IiX 10 TramMma—
posmoxiny B mpomeci 3mimyBaHHI 3 I[IT®E Bci
MeXaHIYHI MMOKA3HWKHM 3aJIe)KaTh BiJ] JBOX IapaMeTpiB
PO3TIOMLTY.

Cipenko I.0. — [MOKTOp TEXHIYHHMX HayK, mpodecop,
3aBiyBau Kadeapu TEOPETHYHOT i IPUKIIAJHOI XIMiT;

baziok JI.B. — acucteHT Kadeapu TEOPETUYHOI 1
MPUKJIAIHOT XIMiT;
Hluiiuyk O.B. — nokTop XIMIYHHX HayK, Hpodecop

KadeapH TEOPETUYHOI 1 IPUKIIATHOT XiMii.
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The Dependence of the Indices Physic-mechanical Properties from Parameters
Distribution of the Carbon Fibers for Composite on the base of the
Polytetrafluoroetelene

‘Vasyl Stefanyk’ Precarpathian National University,
57, Shevchenko Str., Ivano-Frankivsk, 76000, Ukraine

The basis of chemical and mechanical and activation technology are shredding and mixing carbon fibers and
thermo stable polymers at top speeds up to formation of compound of powders with according to Weibull’s law and
gamma law. Tensile strength, breaking elongation and specific impact viscosity for composite on the base of the
polytetrafluoroetelene are shown to be depended on parameters distribution for long of the carbon fibers and
technology receiving of the composite.
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