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Memooamu mamemamuyno2o NAAHYS8AHHI eKCHEPUMEHMY Md NOWYKY ONMUMALbHUX DilueHb
00CNIOAHCEHO 6NIIUG KOHYECHMPAYLT 8y2lieye6020, 6a3abMo6020 BONOKOH i 2pagimy Ha MenionposiOHICMb
ma 3HOULYBAHHS KOMIOZUYIHUX MAMepiaié Ha OCHOBL apOMAamuyHO20 NOAAMIOY.

Beryn

BcraHOBIIEHO 32JI€KHICTD TETIIOMPOBITHOCTI KOMITO-
3WIIii Ha OCHOBI apOMaTUYHOTO TMOJiaMiay Ta KOMOiHO-
BaHOTO HAMTOBHIOBAaYa 3 BICOKHUM i HU3BKUM Koe]imieH-
TOM TETIIONPOBITHOCTI BiJf TEMIIEPATypH IPH Pi3HAX KOH-
LEHTPAIisAX CKIa0BUX KoMno3uty [1]. PesynsraTu Bus-
BWJIM JIiHIHHI 3aJ7I)KHOCTI Koe(illieHTa TeTUIONPOBiTHOCTI
Bix Temmeparypu. Lle mo3Boisie cIIporHO3yBaTH IOBE-
IIHKY MaTepialiB IPH pi3HAX TEMIepaTypax, a TAaKox 00-
TPYHTOBaHO BMOpAaTH KOMIO3HIIIHHUI Marepian s
BY3JIB TEPTs, IO MPAIIOIOTh 0€3 UM MpH 0OMEKEHOMY
MalIllEHH].

Merta po6oTH ToJIsTaNa B TOMY, 00 BUSIBUTH BIUIHB
BMicTy 0araTOKOMIIOHCHTHUX HAIlOBHIOBAYiB Ha iHTCH-
CUBHICTH 3HOIITYBAaHHS Ta KOE(illi€HT TETUIONPOBITHOCTI
KOMITO3HIIIHUX MarepiaiB Ha OCHOBI apOMaTHYHOTO
MOJTiaMiy METOZOM MaTeMaTHIHOTO IIaHyBaHHS EKCIIe-
PUMEHTY Ta IpOoaHaIi3yBaTH 1 IIOPIBHSTH IIi 3aJIEKHOCTI
3a IOTIOMOTOI0 TBOBHMIipHUX TIEpepi3iB.
ExcnepuMeHTa/IbHA YACTHHA

O0’€eKTOM TOCITIKEHHS Oy KOMIO3HIIIIHI MaTep-
iaJi Ha OCHOBI apomarnyHoro nomiaminy (AITA) dewni-
o C-2 (IpOoAyKT TMONiKOHIAeHcamii MeTadeHiIeHTi-
amiHy 1 auxsopanriapuais izodranesoi (60 %) i Tepe-
¢dranesoi (40 %) kucIOT), HATTOBHEHUX BHCOKOMIITHIM
rpadiTOBaHNUM BYTJICIEBUM BOJIOKHOM i3 cTpiuk BMH-4;
0a3aJIbTOBUM BOJIOKHOM i KojoigauM rpaditom C-1.
BiactuBocTi ux MarepiamiB HaBeneHi B [2—7], e kia-
cuQiKalifo ByIJIelleBUX BOJIOKOH BU3Ha4YeHO 3a [8]: HM
— BucokomonyisHe; [TAH — 3 momakprmoHITpIIIBHOL
TKaHWHH, CTPIUKH a60 BooKHa; P = 1940 kr/m* — muTo-
Ma TyCTHHA BOJIOKHA; Y= 1 % — BiZHOCHE MOJOBKEHHS
TIpH PO3PHBI; d, = 6 MKM — CEpEHIN [iaMeTpP BOJOKHA,;
0, = 2,0-2,5 I'lla — MiIHICTL BOJOKHA TPU PO3TATY-
BanHi; £ = 240 — 300 I'Tla — MOmynb MIPYKHOCTI BO-
JIOKHa NpH po3TaAryBanHi; I’ = 2673 & 20 K — xinuesa

TeMIieparypa TepMooOpOOKH BOIOKHUCTHX MaTepialliB
[1-3].

BazanpToBi BONIOKHA OTpHMaHi 3 MiHepaiiB bepecro-
BEIIFKOTO PONOBHINA 1 Malld TaKi XapaKTePUCTUKU: P =
2700 kr/m*; y=1-4 %; d_= 11 mxm; 0, = 1,8-2,2 I'Tla;
E =93-114 TTla [4-6].

Komoinuwmit rpadit C—1 Oy orpumanunii rpadiTusa-
mieto TepmoanTpanuty npu 2773 + 100 K 3 mHactymauM
IpoOeHHIM y KooinHoMy MITHHKY. [ padit C—1 maB Taxi
XapakTepucTUKU: BMicT 30mu 1,5 %; Bomoricts 0,5 %;
TOHKICTh MJIMBA: po3Mip 4acTHHOK 1 — 80 MKM, po3mip
JaCTHHOK 0CHOBHOI (paxiii | — 8 mxm (75 %), 3amumox
Ha cHTi 3 oTBopamu 63 MM — mere 0,5 % [7].

Kowmro3nmii Ha OCHOBI apOMaTHYHOTO TONiaMixy i
JUCTIEPCiii BOIIOKOH, MOPOIIKiB TpadiTy abo ByITIeIeBUX
BOJIOKOH OTpuMyBaim 3a XMA—TtexHomorieto [9]. Boiok-
Ha JI0 1 Ticys 3MiNryBaHHA Manu 00’ e€MHUH (MacoBHUiA)
y-po3nomin 3a foxnHaMH B Mexax 20 — 1200 mxm [10].
3aroToBKu Oy BUTOTOBIICHI 32 TEXHOJIOTI€IO ITepepoo-
KU apOMaTUYHHX ToJliaMiaiB pecyBaHHsM [11]. Bomok-
Ha OyJi pO3TAIIOBaHI XaOTHYHO B IIapax, MEPIEeHANKY-
JSPHUAX A0 3yCWIIS MPECYBaHH:, HANPAMKY Iehopmy-
BaHHS Ta HAIPSIMKY TEIUIOBOTO IIOTOKY MPH JIOCIiPKSHHI
TEIUIONPOBIAHOCTI BiJl TEMITEPATYPH 1 MapayeIbHUX T0-
BEPXHI TEpPTA.

TermonpoBiAHICTE AOCTIHKYBaHUX MaTepialiB BIMi-
proBaiu 3a gonomororo tpmiany UTA—400 B MOHOTOH-
HOMY peXHMi HarpiBaHH: Ha 3pa3kax DWTiHAPUIHOL Pop-
Mu. BuMiproBaHHS TIPOBOAMIIHN 3TiAHO 31 CTAaHAAPTHOIO
MeToAMKOI0 Tipu Temmeparypi 373 1473 K.

AHTHOPUKIIHHI BIACTHBOCTI TOCIIHKYBaIHA HA TPHU-
6omeTpi [12] 3a cxemoro ,,chepa — mromuHa”. Jocmia-
JKeHH OYIT0 TIOJIEHO Ha JTBA €TAIH: IJIS IEPIIOTO eTaIry
temmepatypy (7, = 473 + 2 K) Bu3Havanu Ha BiacTaHi
1-2 mm Big moBepxHi TepTs Tepmonaporo XK i BropuH-
HOTO TIpmiiaay enekTpoHHoro morenmiomerpa KCII — 4
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Ha BijicTaHi muiaxy Tepts S, = 0-10 kM i HaBanTaxeHHi N, =
200 H npu oomesxxenomy marteHHi 10 % Bij HOMiHAIBHO-
ro amiamiitHorw onuBoro MC—20; Ha npyromy erari Joc-
JIKEHHS IHTEHCHUBHOCTI 3HOITYBaHHSI IPOBONIIH ITPH Til
camiii temnepartypi (T, = T, = 473 + 2 K) i oOmexeHoMy
MalleHHi Ha BijcTaHi msaxy Tepra S, = 10 — 25 kM i Ha-
BaHTaxeHHi N, = 350 H.

JocnimkeHHs pu TepTi 6e3 MallleHHs TPOBECHI IPU
N.=100H; v=0,42 m/c; T, =373 £ 2 K no crani 45 (HB
4,6 £ 0,2 'Mla; R, = 0,30 + 0,05 Mxm).

Pe3ysibTaT Ta 00rOBOpEeHHS

I3 3acTocyBaHHSM IUIaHYBaHHS €KCIIEPUMEHTY BUKO-
HaHO JIOCIIPKCHHS! 3aKOHOMIPHOCTEH 3HOIYBaHHS aH-
TUPUKLIHHOTO Marepiany Ha OCHOBI apOMaTHYHOTO
noniaminy ¢eninon C—2 , HAMOBHEHOTO BYIJICIICBUM BO-
nokHOM, rpadiroBanoro mpu 2400 °C, 6a3amsTOBUM BO-
JIOKHOM 1 KonoiguuM rpagitom C—1 i ix 3B’s3Ky 3 ioro
Tero(i3MYHUMH BIACTUBOCTSIMH B 3aJIS)KHOCTI Bij Ha-
MOBHIOBaYa.

Y npoBeieHOMY JI0CITiJDKEHHI TapaMeTpaMy ONITUMI-
3auii Oy/n: TMTOMa IHTCHCUBHICTS 3HOUTYBaHHs (1), 7, 1)
i KoedilieHT TemnonpoBiAHOCTI (A, ,, A,.,, 1€ iHAEKCH €
TeMIeparypaMu BUIIPOOYBaHb) KOMIIO3MIIi Ha OCHOBI
apomarugyHoro nomiaminy (deninon C-2 ), a He3anex-
HUMH 3MiHHUMH (DaKTOpaMu — KOHIICHTpailist rpadito-
BaHOTO BYIVIELIEBOTO BOJIOKHA, 0a3aJIbTOBOTO BOJIOKHA 1
konoinHoro rpadirty C—1. 3miny Temno¢iznyHuX Biac-
TUBOCTEH, 3aKOHOMIPHOCT] 3HOIIYBaHHS BUOpaHHUX Ma-
TepiasiB MPEACTABISIIOCS ONMUCATH IHTEPIIONAMIHHUMHA
MOJIEIISIMU B JOCTAaTHHO ITMPOKOMY iHTEpBaJli BapiloBaH-
Hs (akTopiB. BpaxoBytoun naHe 3aBIaHHS i BUTIAIKOBICTh
MIPOIECiB 3HONIYBAaHHS Ta 3MiHU TEIUTO(I3UIHUAX BIIAC-
THUBOCTEH, 110 3HAXOAATHCS ITiJ BIUIMBOM LJIOTO KOMII-
JIEKCY 3MiHHUX (PAaKTOPIB, MIPECTABISIIACS HETiHIHHA 3a-
JEKHICTh MIX TapaMeTpaMy ONITAMI3alii i BHOpaHNMH B
eKCIIEpUMEHTI (paKkToOpaMu.

[MopiBHSHO 3 IHMIMMH TDTAHAMH CHITBHIITHA KPATEPIi
ONTHUMANBHOCTI MafOTh POTOTA0ENBHI IUIAHU IPYTOTO
nopsaky bokca, ocobnrBo KOpUCHI Ta Ayxe ePeKTHBHI
mpu Kinmbkocti QaxropiB k=3 [13,14]. Tomy mist mocmis-
JKEHHS 1€3JaTHOCTI KOMIIO3HINI B 3aJI€KHOCTI BiX Ha-
MTOBHIOBa4Ya BUKOPHCTOBYBAJIOCS POTOTA0CIIbHE TUIaHYy-
BaHHS JIPYyTOTO MOPANKY TIPpH A=3. Y IIbOMY BHHIAAKY

3aCTOCOBYBaJIM MaTPHIIIO IUIAHYBaHHSI, 3T1THO 3 SKOIO 3a-
rajibHa KiJIbKICTh TOCHiIiB piBHa N=20, y TOMY YHCJIi IO
IiCTh MOBTOPHUX NOCIHIAIB y LEHTPl («HYIHOBIi»
JiNSHIL) Ta «31pKOBi» AiNAHII iany (n,=6, n,=6) i BiciM
JOCHiiB y «aapi» nnany (n,=8) [13,15].
HaiiMenyBaHHs (axTopiB, iHTepBany i piBHi ix Bapi-
I0BaHHS HaBeZIeHI B Ta0. 1.
3a 101OMOTOr0 MaTpHlli TUTAHYBaHHS 1 MPUHHATUX
IHTEpBAaJIiB Ta PIBHIB BapiroBaHHs MOOYIyBadu podouy
MaTpHIo, Ky Mi3HilIe BUKOPUCTOBYBAJIN MpPH MpOBeE-
JIeHHI ekcriepuMeHTy (Tabn. 2). KinbkicTb gociifiB mia-
HY BH3HAYHIIH 32 POPMYIIO0:
N=n_+n,+n, H
nen =p*=2*%p=2(x ==l)Kinexicts piBHiB; n, = p-k
=2k;n,= 63a[13].
«3ipKoBe» IIede po3paxoByBad 3a (GopMyIor:
a=ptt=2"=4g = 1,682, (2)
TOJi KiJIBKICTh PIiBHIB Y «3IpKOBii» MIISAHIN IJIaHY IO-
piBnioe 3 (x, = £1,682; 0).
[Tnan excnepuMeHTy (Tabi. 2) 3a0BOJBHSAB POTOTA-
OeTFHIM YMOBaM ONITUMANBHOCTI [16]:

N oo )

lexiu =NAi,nei=1,2,3,...,k, 3)
N oo .. .
Yxux5, =Nignei j=1,2,3,. ki#j; (4
u=l1 ’

N o4 o

lefu =3NA,, nei, j=1,2,3,....k, (5)
-

ne A, A, — NesKi TOBUTBHAM YMHOM BHOpaHi CTaji, mo
3aJI0BOJIBHSIOTH HEPIBHOCTI (yMOBaM HEBHPOMKEHOCTI
MAaTpHIIi TIaHyBaHH:):

= — — . 6
N 25 k+2 ©
3a [16] mpakTuyHO A,” MOKHA PO3paxyBaTH TakK:
« k-N
= (7

M =N

[HoGynyBatu mpaBmiIbHY Qirypy (poTroTabenbHUiA
miaH) 3a yMoB (7) MmoxHa mume it k=214, Ana k=3
3 5 mpaBWIBHUX QIryp Yy TPUBUMIPHOMY MIPOCTOPI ISt

Tabnuus 1. ITo3nayeHHs GakTopiB, piBHI Ta IHTEpPBAJIH BapifOBaHHS

HajiveryBanHs daktopa Bwmicr rpaditoBanoro Bwict 6a3anbproBoro
BOJIOKHA, % Bwmict rpadity, % BOJIOKHA, %

HatypanbHe no3HaueHHs Cgp Cryp Csp

KonoBane no3naueHHs X, X, X3
PiBHI BapiroBaHH:

—-1,682 3,41 2,31 4,00

—-1,000 9,81 6,50 13,12

0 19,20 12,65 26,50

+1,000 28,59 18,80 39,88

+1,682 34,99 22,99 49,01

InTepBa BapitoBaHHs, € 9,39 6,15 13,38
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Tabnuus 2. Matpuis poToTadeabHOro IIaHyBaHHS APYToro NOPSIKY 1 poOoya MaTpHIlsl eKCIIEPUMEHTY

Homep Martpuis naHyBaHHs PoGoua marpus
nocmigy X X X; Ces, Cry, Crp,
Mac. 4. Mmac. 4. Mmac. 9.
1 +1 +1 +1 28,59 18,8 39,88
2 +1 +1 -1 28,59 18,8 13,12
3 +1 -1 +1 28,59 6,5 39,88
4 +1 -1 -1 28,59 6,5 13,12
5 -1 +1 +1 9,81 18,8 39,88
6 -1 +1 -1 9,81 18,8 13,12
7 -1 -1 +1 9,81 6,5 39,88
8 -1 -1 -1 9,81 6,5 13,12
9 -1,682 0 0 3.4 12,65 26,5
10 +1,682 0 0 35,0 12,65 26,5
11 0 —-1,682 0 19,2 2,3 26,5
12 0 +1,682 0 19,2 2,3 26,5
13 0 0 —-1,682 19,2 12,65 4,2
14 0 0 +1,682 19,2 12,65 48,8
15 0 0 0 19,2 12,65 26,5
16 0 0 0 19,2 12,65 26,5
17 0 0 0 19,2 12,65 26,5
18 0 0 0 19,2 12,65 26,5
19 0 0 0 19,2 12,65 26,5
20 0 0 0 19,2 12,65 26,5
N = 20 To4ok MOXkHa MMOOYIyBaTH TUIaH HA JAOoAEKaeapi
[16]. Ante, He3BaXalOUM HA Te, IO BEPIIMHH Wi€i Girypn cuzlxm Yu
(TmaH) 3aIOBONBHAIOTH yMOBaM poToTadbenpHOCTI (3) — b; N ’ (14)
(5), criocTepiraeThes BUPOKEHHs 3HAUYEHH A", sIKe J10- R
piBHtoe 0,6 i HepiBHICTH (6) MEPETBOPIOETHCS Y PIBHICTH c N
(32 (7) A, = 0,8571). by N4 L XX ju Y (15)
IMouryk 3HaueHs A, i A, pUBiB 10 TAKMX PE3yNbTaTiB:
A,=0,6828,A,=04, 2
3Bizku A," = 0,8579, mo Gaussko 10 (7). b; = Ac” [(k 204" - ] DIR S +L(1 Ay )
[Ipu upomy ymoBu pororabdensHocTi (3) — (5) Buko- N
. k N 24c , « ¥,
HYIOTbC: XXXy VM 2V, (16)
N 2 i=lu=l1 N u=l1
L xiy, =13,6569; N 2, = 13,6560 ®)
u
N ne ¢ = ; (17
me u=80;NA =80 ) gx{i
N u=l
le,-u =24,0;3N2,=24,0 (10)
u=
B skoCTi MareMaTHYHOI MOJENI MPUIHSITO MOIHOM ! (18)

JIPYTOTO MOPSIZIKY, Y BUTIISII:
Y, =b,+tbx +bx,+bx +b xx +b xx +bxx +h x*

12771772 13771773 23772773 11771
+ b22x2 +b33x3 > . . . (1 1)
ey, — 3HaueHHs A Ta /, abo B kaHOHiuHiH dopmi:
Y- Y B|1X|2+Bsz22+BssX32’ (12)
ne Y, — KOOpAMHATH HOBOTO UEHTpY; B, , B,), B,, — Koe-

¢inienty piBusHHA (11) y kaHOHIUHIN Qopmi (12); X,
X, X,— HOBIi 3MiHHI.

Koediuientu perpecii BU3Hauanu 3a piBHIHHAMH (3
ypaxyBanHsm [13,15]):

24
bo N |:(ﬂ4 )z(k+2)z ylt ¢ 24 szlu yu:|; (13)

u=1 i=lu=1

22,k +2)8," —k ]’

N — 3aranbHa KiIbKICTh AOCITI/IIB;
U — MOTOYHMH 0ciij (Touka Iiany tabdi. 2).

Jucnepcito BiJHOBJICHHS BH3HAYaJIM 3a pe3yJbTara-
MM TMapajenbHuX TOCIIAIB y HEeHTPl IIaHy. 3HaYyIiCTh
Koe(ilieHTiB perpecii B piBHSHHI 3HAXOIWIN 3 ypaxy-
BaHHSIM BiJIOMOTO 3Ha4eHHS Jucriepcii BiTHOBIeHHS. J{i1s
OLIIHKH 3HaYyIIOCTi 3HAWACHUX KOeQilieHTIB perpecii
3acTocoByBaln Taki ¢opmynu (3 ypaxyBaHHSIM
[13,15,16]):

}:wsz{ }

Sz{bo N i

(19)
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sz{bi}=%{y}; (20)
52, )= < 52, (21)
b= A2+ 1)a,” —(k—l)]S2 o @

N

ne S?{y} — mucriepcist HOMHIIKH 38 TIapajieIbHUMH CIIOC-
TEePeKESHHAMH B «HYJIBOBii» MINSHI, sKa TIOB’s3aHA 3
JTUCTICPCI€I0 BiTHOBICHHS, TIPH 71 = | TIOBTOPHUX AOCIIIIB
Y «IOpi» Ta «3IPKOBilD» MUISHKAX TUIAHY.

s2{y}= Szi wo)

, (23)
e SQ{yuo} — AWCIIepCis BiTHOBIICHHS; n,— KUIBKICTB TO-
BTOPIB Y «HYIBOBIID» JUISHIT.
JoBipunii iHTEpBaN U BiAMOBITHUX KOEQIIi€HTIB
BH3Hauau 3a [13]:
Db==+t _-S{b}, 24)
net . - BuOpaHo 3 posnoxiny Creionenta [17] mms
piBHs 3HagymoCcTi O = 0,05 i YKcia cTymeHiB BUTBHOCTI

f=n,—1=5,
Sty =+(S* b} -

[MopiBHAHHS a0COMIOTHUX BETIIMYNH KOe(iIlieHTIB perpecii
1 BIIIOBIIHUX OBIpYMX iHTEPBAJIiB ITOKA3ajo, 110 3 J0-
Bipuoro BiporimHicTio 0,95 MOkHa BBaXKaTH 3HATYITUMH
YaCTHHY KOeQIilli€HTIB PiBHAHHS, SIKE 1 IIEPEBipsITH 3 8 —
3HAYYMHAMHU Koe(DillieHTaMH Ha aJleKBaTHICTh 32 POpMy-
mo10 (3 ypaxyBaHHsM [ 13]):

(25)

S5~ & b, 1]

u=l1 uy=
N=p~(ny~1)

e ¥, — Pe3yJIbTaTH OKPEMHUX EKCIIEPUMEHTIB, BKIIIOHar0-

YH i HIOBTOPH B «HYJIBOBIl TOYIIi;

¥, — pe3ynbTaT po3paxoBaHuii 3a piBHAHHAMH, IO Mepe-

BIpsUTHCS Ha aJIeKBAaTHICTB;

u, — TIO3HAYEHHS OKPEMOTO PE3YJIbTaTy B «HYJIbOBiH»

TOMILI;

¥, — cepenHe apu(METHYHE BCiX PE3YJLTaTIiB y «HYIlb-

OBI» IiNsTHII;

n,— KUIBKICTB JOCIIJIB Y «HYJIBOBIi» AUTSHIT (n0= 6).

BusBuiocs, 1mo Mozienas Apyroro Mopsjaky MoOXHa
BBa)KaTH aJIcKBaTHOIO 3 95 %-BOI0 OBipUOIO BipoOTi/HI-
cTIO 3a KpuTepiem Dimepa F o <Frsn [17].

VY pesynwrati peanizarii podouoi MaTpuili Oyau OT-
pUMaHi aJeKBaTHI PIBHSAHHS IHTEHCHBHOCTI 3HOIIYBaH-
Hs 1 KoedilieHTa TEIUIONPOBIAHOCTI, O JAIOTh MOX-
JUBICTh BUSIBUTH 3AJIEKHICTh MUTOMOI iIHTEHCHBHOCTI
3HOILIYBaHHSA 1 Koe(illieHTa TeMJI0NpPOBITHOCTI Marepia-
JIy BiJl BMICTY B HbOMY Ipadirty, ByIJIeIIeBOTO 1 6a3ajIbTo-
BOTO BOJIOKOH.

SzAg, = > (26)

IHTeHcuBHICTH 3HOMIYBaHHs Ayt | eramy mij yac ma-
IICHHS:
1,=107(3,482-0,685x, — 0,443 xx, +0,412x > 0,584x,>
- 0,718x7). (27)

Jost 11 eramy mijg yac MarieHHs:
1,=107(2,122+0,685x, + 0,329x x, - 0,488x x, + 0,226x >
+0,278x,* — 0,255x,%). (28)

ITpu poGori Oe3 MameHHs:
1,=107(5,234-2,486x, +2,533x, +4,013x, +2,112xx,
+1,655x > +2,733x,> +3,124x 7). (29)

AmHaini3 piBHSIHb IHTEHCUBHOCTI 3HOLITYBaHHSI B 3aJI€K-
HOCTI BiJI CKJIaay TOKa3ye, 10 MepIIuil mepion TepTs
(0...10 xm) y TpaHYHOMY MAIlleHHI HAHO1JIBIIIC 3HAUCH-
HSl Ma€ KOHLIEHTPAllisl BYIJICLIEBOTO BOJIOKHA (3HAYYIIIMH
NiHiAHUA KoeQillieHT NpHu x,), MPUIOMy 3HaK “~ IpH
IHIIUX WieHaX PIBHSAHHS FOBOPHTH PO Te, IO i3 3poc-
TaHHAM BMiCTy BYIJIEIIEBOTO BOJIOKHA (X,) 3MEHITYEThCS
IHTCHCUBHICTH 3HOLIYBaHHS KOMITO3HIIii, TOOTO 3pocTae
3HOCOCTIHMKICTh MaTepiany. KoHneHTpallis 6a3aibToBoO-
O BOJIOKHA 1 rpadiTy Ha IbOMY eTarti He BrutnBae. JIiHiiH1
KOe(IlieHTH X, i X, HE3HAUYIi.

[Tpu 3pocranni nusaxy teptst (10...25 kM) 3akoHO-
MIpPHOCTI JIeII0 3MiHIOIOThCS. 3HAYYIIUH JIHIHHUI KO-
e(illieHT Py X, TOBOPHTH IIPO T€, IO YUM OLTbIINH BMiCT
0a3aJbTOBOTO BOJIOKHA B KOMITO3HIIii, THM BHIIA 1HTE€H-
CUBHICTB 3HOIIYBaHHs, TOOTO Marepiai Mae Oinbli ab-
pa3uBHI BIaCTUBOCTI.

AHaui3 piBHSHHS IHTEHCHBHOCTI 3HOUIYBaHHS INPH
TepTi 6e3 MalIeHHS MOKa3ye, IO 3a JTIHIHHUMH Koeii-
€HTaMH HaWOiTBIINI e()eKT 3MEHIICHHS IHTEHCHBHOCTI
JTa€ BMICT BYTJICTIEBOTO BOJIOKHA, 301IBIIY€E iIHTCHCUBHICT
3HOIIYBaHHA Tpadir i 6a3adbTOBE BOIOKHO, IPUIOMY
OCTaHHE B OUTBIIIHA Mipi.

Jst KoeillieHTiB TETUTOMPOBIAHOCTI OTPUMaHI TaKi
PIBHSHHS:

A,,,=0,584+0,041x +0,096x,-0,025x x,—
0,035x,x,+0,05x *+0,067x,7+0,054x,%; (30)
A, = 0,543 +0,03x, + 0,096x, — 0,03x x, + 0,056x > +
0,07x,” + 0,061x,% 31)

AHaJi3 nux piBHIHB MOKAa3ye, M0 Koe]imieHT TeTro-
MPOBITHOCTI 3pOCTae MpH 301TBIICHHI BMICTY ByTJIeIe-
BOTO BOJIOKHA 1 TpadiTy, mpudoMy 30UIBIICHHS BMIiCTy
rpadity BrumMBae Oinblne, HiX 301UTBIICHHS BMICTY ByT-
JIETICBOTO BOJIOKHA TIPH OyIb-sAKil TemIeparypi.

Ha ocHOBI noniHOMiHaIBbHOT MOZIENI MOXKHA OIIHUTH
CTYIIHB BIUTMBY KOJKHOTO 3 (DaKTOPiB, IO MiCTHUTHCS B
MOJleNi, Ha JOCIiIKyBaHUN mpolec. 3HATYIIICTh
TMHIAHUX | HeNMiHIHHNX e(EeKTiB BU3HAYAETHCS BEITUIH-
HOIO 1 3HAKOM Bi/IITOBITHOTO Koedilli€eHTa B piBHAHHI. YuM
OimpmTmii Koe(imieHT 3a aOCOMOTHOIO BETMYUHOIO, THM
OlmbII CyTTEBHH BIUIMB (pakTOpa I MPUHHATHAX iHTEP-
BayiB BapiroBaHHA. CIiJ BiIMITHTH, IO OI[IHKY BIUIHBY
TOTO YH iHIIOTO (paKTOpa 32 BETHIUHOIO 1 3HAKOM Koedi-
Ii€HTa MaTEMATHYHOT MOZEN] MOYKHA BUSIBUTH TIJILKH IS
JHIAHOTO MOIIHOMIHAIFHOTO PiBHAHHS, SIKE HE MICTUTh
edekriB B3aemomii. J{ng momiHOMiHATBHUX PiBHSHB, IO
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MICTSTh €(EeKTH B3aEMO/IiH 1 KBaJpaTuiHi e()eKTH, BILIIB
Oyab-sKOro (hakTopa MOXKHA OIIHWUTHU JIMIIE HA OCHOBI
BUOIpKH 13 OaratoakTopHOI MOJIENi TUTBKU THX e(eKTiB,
IO MICTSTh 1HJIEKCH, SIKi HAJIEXKATh JIO OI[IHIOIOYOTO (aK-
TOpA.

OpToroHalbHUMH iHBapiaHTaMH palioHaJbHOI
¢yHKIii Apyroro MopsAKy BiJ TPhOX apryMEHTIB €
¢QynkuiiJ,, J,,J,, K, [18]. Ananis onepixaHuX piBHAHb 38
JIOTIOMOTOI0 IIMX 1HBapiaHTIB 03HAYCHHS LIEHTpa Girypu
Ta BHJY IOBEpPXHI MOKa3aB, IO AJIS TOBEPXOHb PIBHHUX
3HAYEeHb IHTEHCUBHOCTEH 3HOIIYBaHHS Ha MIEPIIOMY eTari
npu 0OMeXeHOMY MallleHHi 3aJieKHICTh QyHKii Biary-
Ky Bill TpboX (aKTopis (x,, X,, X,) Ma€ BUMIA OHOIIO-
pOXHUHHOTO rinepbonoina (J, # 0; J,, J, < 0; K, > 0),
MIOBEPXOHb PIBHUX 3HaUYEHb IHTEHCUBHOCTEH 3HOIIYBaH-
Hs Ha JIpyroMy eTari npu oOMeKeHOMY MallleHHI — JIBO-
TIOpPOXHUHHOTO rinepbonoina (J, # 0;.J,, J,< 0; K, <0),
MOBEPXOHb PIBHUX 3HAYE€Hb IHTCHCUBHOCTI 3HOIIYBaHHS
0e3 MamieHHs Ta Koe(ili€HTiB TEIUIONPOBIIHOCTI MPH
Temneparypax 373 i 473K — yasroro emnincoina (J; # 0;
J,J,,J, >0, K, #0; K, > 0).

[Tpu BuOOpi ONTUMATBEHUX NTAPAMETPIB CKOPUCTAEMO-
cs1 IBOBUMIpHHMMHU Tiepepizamu GyHKuil Biaryky (11) mpu
(hikcOBaHOMY 3HAYCHHI OJHOTO (haKTOPa, MO A€ 3MOTY
OTpPHMATH YSBJICHHS PO 3aKOHOMIPHOCTI 3MiHU KpHTe-
pito onTHMIi3alii Npy BapitoBaHHI (aKTOPIB Ha IEBHOMY
piBHi. [{71s1 1boT0, (hiKCYHOUH KOXKEH (haKTOP HA IIEBHOMY
pisHi (x, = —1,5; 0; +1,5), BU3Ha4aeMO KOOPAMHATH HO-
BOTO TEHTpa S (X, X)), KyT MOBOPOTY HOBHX OCEH KOOp-
nuHaT (O) i IepeTBOPIOEMO OTPUMAaHi piBHAHHS perpecii
B KaHOHIYHI y Buryaai (12). OTpumanu Taki pe3ynbTraru:
- i iIHTEHCMBHOCTI 3HOIIYBAHHA B 00Me)KeHOMY
MalleHHi Ha mepuIoMy eTami:

1) mpm X, = -1,5:

§(0; 0); a=-36°372; Y-5,4365-107=-0,4244-10 "X ?
-0,8776:10 7X? (32)
2) mpn X, = 0:

S (0; 0); a=-36°372; Y-3,4820-10 7= -0,4244-10 "X ?
-0,8776:10 7X? (33)
3) mpu X, = +1,5:

§(0;0); o =-36°372; Y-3,3815:107=-0,4244-10 "X~
0,8026:-107 X (34)
- 1Jifl iIHTEHCMBHOCTI 3HOIIYBAHHA B 00Me)KeHOMY
MalleHHi HAa IPyroMy eTarmi:

4)mpn X =-1,5:

§(0,89;2,78); a=0°; Y—4,3800-107=10,2780-10 "X >~
0,2550-10-7.X;* (35) (35)
5)mpu X, = 0:

S (0; 1,34); a=0° Y —2,3470-107= 0,2780-10 "X ,*—
0,2550-107.X;* (36) (36)
6) mpu X, = +1,5:

§(-0,89;-0,09); a=0° ¥Y—2,4136:107=0,2780-10 "X ?
—0,2550-10"7.X;* (37) (37)
- 1JIs1 iIHTEHCUBHOCTI 3HOUIYBaHHS €3 MallleHHs:

7) mpu X = —1,5:

8(-0,25;-0,56);0=—38°452; Y-11,2523-107=1,8552-107X

+4,0018-107X,?
8)mpu X, = 0:
§(-0,25;-0,56); a=-38°452; ¥-3,7995-107=1,8552:10"X
+4,0018-107X,? (39)
9) mpu X, = +1,5:
S(-0,25;-0,56);a0=-38°452;Y-3,7943-107=1,8552-
107X,2+4,0018-107X,2 (40)
- 1J1M KoedilieHTa TeNJIONPOBIAHOCTI NPH TeMImepa-
Typi 473 K:

10) mpu X, = —1,5:

S (-1,00;-0,49); a = 0°; Y — 0,5557 = 0,0670-X* +

(3%)

0,0540-X° (41)
11)mpu X, = 0:

§(-0,72; 0); a = 0°; Y - 0,5496 = 0,0670-X,*+ 0,0540-
X 42)

12) mpu X, = +1,5:
S (-0,45; +0,49); a = 0°;, Y - 0,7326 = 0,0670-X* +

0,0540-X° (43)
- 1J1M KoedilieHTa TeNJIONPOBIAHOCTI NPH TeMImepa-
Typi 373 K:

13) mpu X, =-1,5:
S (-1,01; 0); a =0° Y - 0,5530 = 0,0700-X,*+ 0,0610-

X2 (44)
14)npu X, = 0:

S (-0,69; 0); a =0° Y -0,5101 = 0,0700-X,*+ 0,0610-
X2 (45)

153)r1p1/1)(1 =+1,5:
S (-0,36; 0); a =0° Y - 0,7047 = 0,0700-X,*+ 0,0610-
X, 2 (46)

Ha puc. 1 300pakeHO TBOBHUMIipHI TIepepi3u QyHKITIH
BIATYKY IHTEHCHBHOCTI 3HOIIYBaHH 3pa3KiB Ha MEPIIO-
My eTamni B 0OOMEXeHOMy MarueHHi (/) Ta koedimienTa
TETJIONPOBiAHOCTI Tipu Temmepatypi 473K (A,.,) Bin
BMicTy Tpadirty Crp (%) Ta 6azampsToBOTO BONOKHA C
(%) mpu pixcoBaHOMY 3HAYEHHI BMiCTY BYTJICIIEBOTO BO-
nokna Cy, = 5,12 % (x, =—1,5) (puc. 1a), C,, = 19,20 %
(x, = 0) (puc. 16), C,, = 33,29 % (x, = + 1,5) (puc. 1s).
Ha xpuBux piBHHX 3Ha4eHb (YHKII{ BIATYKY HaBedeHi
BEJIMYMHH iHTEHCHBHOCTI 3HOMIYBaHHs /- 1077, Mmm*/(H-m)
Ta KoedimienTa Termnonposinuocti A, ., Br/(MK)

Sx BunHO 3 puc. 1, MiHIMaNbHI 3HAaYCHHS IHTEHCHB-
HOCTI 3HOITYBAaHHA Ha TEPIIOMY €Tall IpH HU3BKOMY
BMICTi BYTJICIIEBOTO BOJOKHA CIIOCTEPITalOTHCS IS
MiHIMaJIFHOTO 1 MAKCUMAaJILHOTO BMICTY Tpadity i 6a3anb-
TOBOTO BOJIOKHA. [locTymoBe 3pocTaHHS KOHIIEHTpAIil
rpadity i 6a3aIBETOBOTO BOJOKHA JI0 MEHTPY (HaKTOPHO-
TO MPOCTOPY CYIPOBOMKYETHCS 3POCTAHHSIM IHTCHCHUB-
HOCTI 3HOMIIyBaHHS. [Ipr HaCTYymHOMY 3pOCTaHHI BMICTY
rpadirty i 6a3aIBTOBOTO BOIOKHA O MAKCHMAIHHHUX 3HA-
YeHb CIIOCTEPIraeThcsl 3MEHIIEHHS IHTEHCHBHOCTI 3HO-
mryBaHHS. ToOTO, HA IHTEHCHBHICTH 3HOIIYBaHHS BILIH-
Ba€ B3a€MOJis KOHIEHTpamiil rpadity i 6a3ampToBOTO
BOJIOKHA.

[Ipu 3pocTaHHi KOHIIEHTpAIIii ByTJIEIIEBOTO BOJIIOKHA JI0
33,29 % BusiBns€THCA BTpaTa 3MiHU rpadiTy, sKa He 3aJe-
JKHUTB BiJl BMiCTy 0a3aJI5TOBOTO BOJIOKHA. [IpH 301IbIIeHH1
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Puc. 1. JIpoBumipHi nepepizu QpyHKIi# BiAryKy iHTEHCUBHOCTI 3HONTYBaHH 1111 yac nepmroro erary S, = 0...10 km
npy 0OMeKeHOMY MalleHHI (CyLiIbHI JIiHiT) Ta KoedinieHTa TeronpoBigHocTi npu temnepatypi 473K (kpuckoBaHi
Jinii) Big BMicTy rpadity C, Ta 6asansToBoro Bonokna C, npu QikcoBaHOMY 3HAa4€HHi BMIiCTY BYTJIELIEBOTO BOJOKHA
Co =512 % (x, = - 1,5) (a), 19,20 % (x, = 0) (6) 1 33,29 % (x, = + 1,5) (6).

BMICTYy BYIJICIICBOTO BOJIOKHA CIIOCTEPITa€ThCS 3MEHIIICH-
HS IHTCHCHBHOCTI 3HOIIYBaHHSA, XapaKkTep 3aJIeKHOCTI He
3MiHIOETECS, IEHTP HOBUX KOOPAUHAT HE 3MIILy€EThHCS.
MiniManbHI 3HaUYCHHS KOe(illi€HTa TETUIOPOBiI-
HOCTI CITOCTEpIraroThCs IPH BMICTI rpadiTy B Mexax
4 — 8 % 1 6a3anpTOBOTO BOJOKHA B Mexax 17 — 23 %.
JIinii piBHUX 3HAYEeHH TEIUIOMPOBITHOCTI CHOCTepira-
IOTBCS B IIUPOKOMY iHTEpBalli KOHIIEHTpaIliii 6a3aabsTo-
BOTO BOJIOKHA, TOMY TEIUIONPOBIIHICT ¥ JAHOMY BH-
MaJKy 3aJIeKUTh BiJl KOHIEHTpaIii rpadity i He 3aje-
JKATBH BiJl KOHIIEHTpaIii 6a3aapTOBOTO BOJIOKHA. YuM
OimpIMiA BMiCT TpadiTy, THM BUIIHNA KOSQIi€eHT TeN-
monpoBigHOCTi. [Ipy 30iMBIIIEHH] KOHIIEHTpAIii ByTITe-
IIEBOTO BOJOKHA CIOCTEPIraeThCsl 3MIIIEHHS HOBOTO
[IEHTpa KOOPAMHAT Y OiK BUIOT KOHIIEHTpaIlii 6a3aJIsTOBO-
TO BOJIOKHA, IPH HE3MIHHOMY BMICTi Tpadity. UnMm BHITHH

BMICT BYIJICIIEBOTO BOJIOKHA, TUM OUTBIITHH KOeiIlieHT
TETIIOTPOBITHOCTI.

Ha puc. 2 300pakeHO TBOBUMIipHI epepi3un QyHKIIiH
BIITYKY IHTEHCHBHOCTI 3HOITYBaHHS 3pa3KiB Ha JIPyTo-
My eTarri 3 00MeXeHUM MAaIIeHHSIM (12) Ta KoedimieHTa
TEIJIONPOBiAHOCTI Tpu Temmneparypi 473K (A,.,) Bin
BMicTy rpadity Crp (%) Ta GaszamsToBOTO BONOKHA C
(%) ipu pikcoBaHOMY 3HAYEHHI BMICTY BYTJICIIEBOTO BO-
nokna Cy, = 5,12 % (x, =—1,5) (puc. 2a), C,, = 19,20 %
(x, = 0) (puc. 26), C,, = 33,29 % (x, = + 1,5) (puc. 26).
Ha xpuBux piBHHX 3HaueHb (QYHKIIi BiTyKy HaBeICHI
BETMYMHH iHTEHCHBHOCTI 3HONTYBanHs /,-1077, Mmm?/(H-m)
Ta Koe(irieHTa TEIUIOMPOBIAHOCTI A o B1/(M-K)

Sk BuIHO 3 pHC. 2, MiHIMaNIbHI 3HAYCHHS iHTEHCHB-
HOCTI 3HOUTYBAHHS HA OPYTOMY €Tarli 3 MameHHsm (/,)
XapaKTepHi I BCi€l OiIMSHKH (PAKTOPHOTO MPOCTOPY
BMICTy TpadiTy i I KOMIIO3HIINA 3 HU3BKUM BMIiCTOM
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Puc. 2. JIsoBuMipHi nepepisu QyHKIIH BiATyKy iHTEHCHBHOCTi 3HONTYBAaHHS T1iJ ac Apyroro eramy S, = 10...25 kM
npy 0OMeKeHOMY MallleHHI (CyLiIbHI JiHiT) Ta koedinieHTa TeronpoBigHocTi npu temnepatypi 473K (kpuckoBaHi
Jinii) Big BMicTy rpadity C, Ta 6asansToBoro Bonokna C, pu QikcoBaHOMY 3HAa4€HHi BMIiCTY BYTJIELIEBOTO BOJOKHA
Copn =512 % (x, = - 1,5) (a), 19,20 % (x, = 0) (6) 1 33,29 % (x, = + 1,5) (6).

219



BrutuB koHIEHTpAIlil ByIJIeeBOTro, 0a3aJbTOBOTO BOJOKHA i TpadiTy Ha TEIIOMPOBITHICTh Ta 3HOITYBAHHS

6azansroBoro BosokHa (4 — 20 %). MakcumaibHi 3Ha-
4eHHs [, XapakTepHi i1 MiHiManbHOTO BMicTy Tpadity
Ta JJIs IMUPOKOI AIISTHKM (PaKTOPHOTO MPOCTOPY BMICTY
6a3zanbToBOro BoJOKHa (Oinbiie 26 %). I3 3pocTaHHAM
BMICTy 0a3aJIbTOBOTO BOJIOKHA CITOCTEPIracThCs 3HAUHE
3pOCTaHHs /, He3aJlexkHo Bijl KoHIenTpanii rpadiry. [pu
MMOCTYIIOBOMY 3pOCTaHHI KOHIICHTpAIIil ByIJIEIIeBOTO BO-
JnokHa (puc. 26) MakcMMalbHi 3HaYeHHs /, crocTepira-
IOTBCSI YK€ IIPH MiHIMAJIEHOMY 1 MaKCHMaJIbHOMY BMICT1
rpagiTy Ta A MUPOKOI AIISTHKH PaKTOPHOTO MPOCTOPY
BMicTy 0a3aibsToBOTrO BoJIOKHA. [Ipn HacTymHOMY 3poc-
TaHHI KOHIICHTpAIlii BYIJICIICBOTO BOJIOKHA (pHC. 26)
MiHiMaNbHi 3Ha9€HHs [, CMOCTEPiraloThes ISl HU3BKO-
HaIOBHEHUX IpadiToM KOMIIO3UIIH 3 HU3bKUM Ta BUCO-
KHMM BMIiCTOM 0a3aJTOBOTO BOJIOKHA. MakcuMalbHi 3Ha-
4eHHs /, XapaKTepHi [l BUCOKOHAMOBHEHUX TpadiTtom
KOMITO3UIIi#l B MIMPOKIiH AUIAHII (AKTOPHOTO MPOCTOPY
BMICTY 0a3aJIbTOBOrO BOJIOKHA. [Ipu 3pocTaHHI KOHIICH-
Tpalii ByIJIE[IEBOTO BOJIOKHA CIIOCTEPIraeThCs 3MillIeH-
Hs1 HOBOTO IIGHTPa KOOPIUHAT Y (haKTOPHHUH HPOCTIp.

st koedinieHTa TEIIONPOBITHOCTI MiHIMaJIbHI HOTO
3HaUYEHHS CIOCTEPIraloThCs JUIsl KOMITO3HIIN 3 HU3bKUM
BMmicToM rpadity (4 — 8 %) Ta 3 BMicToM 6a3aIbTOBOTO
BOJIOKHA 16 — 24 %. TenjonpoBinHICTb y 1aHOMY BH-
TaJIKy 3aJISKHUTH B/l KOHIIEHTpaii rpadity i He 3a1eXnTh
BiJl KOHIICHTpAIlil 6a3aIBTOBOTO BOJIOKHA. YUM OLIbITHIA
BMICT TpadiTy, TUM BUIIUI KOe(illieHT TENJIONpoBij-
HOCTi. 30UIbIIEHHS] BMICTY BYIVICLIEBOTO BOJIOKHA MPH-
BOIUTH A0 3MIIEHHS HOBOTO IIEHTPa KOOPAWHAT y OiK
BHINIMX 3HaUY€Hb BMICTYy 0a3aIbTOBOTO BOJIOKHA.

Ha puc.3 300paxeHo 1BOBUMIipHI mepepizu QyHKITIH
BIATYKY IHTEHCHBHOCTI 3HOIITYBaHHA 3pa3KiB HA TPETHO-
My eTani Oe3 mMamenHs (/,) Ta KoedilienTa TEmIonpo-
BinHOCTI npu Temnepatypi 373K (A,.,) Bin BMicTy rpadi-
Ty Crp (%) Ta 6asansroBoro BonokHa C,, (%) mpu ikcosa-
HOMY 3Ha4€HHi BMiCTy ByreneBoro sonokna C, = 5,12 %

(x, == 1,5) (pnc. 3a), Cy, = 19,20 % (x, = 0) (puc. 36),

Cyp = 33,29 % (x, = + 1,5) (puc. 36). Ha xpuBuX piBHUX
3HaueHb (PYHKII] BIATYKY HaBeJCHI BETMYMHN IHTCHCUB-
HocTi 3HOmyBanHs /,-1077, mm*/(H-M) Ta koedinienra
TemnonposigHocTi A, ., Br/(M'K).

AHai3 uX pe3yibTaTiB NoKas3ye, M0 MiHIMalbHa
IHTEHCHBHICTb 3HONIYBaHHs O3 MaIlIeHHs TPU MiHIMaJIb-
HOMY BMICTi BYIJICLIEBOTO BOJIOKHA Oy/i€ CITOCTEpiraTucs
rpu BMicTi rpadity B Mexax 7 — 14 % Ta npu BMicTi
0a3abTOBOrO BOJIOKHA B Mexkax 14 — 26 %. [Tpu Hu3bKO-
MYy Ta BUCOKOMY BMICTi 6a3aJIbTOBOTO BOJIOKHA CIIOCTEPi-
raeThCsl Pi3KE 3pOCTaHHA /,, IKE HE 3aJIeXKHUTh Bijl BMICTY
rpadity. 3HauenHs /, Npu MiHiMaTbHOMY BMICTi ByTJle-
LIEBOTO BOJIOKHA Habararo BHIIi, HiX TIPH MaKCUMAaJIbHO-
My. I3 3poCcTaHHAM BMiCTy BYIJIENEBOTO BOJIOKHA /, 3MEH-
LIYETHCS, XapakTep ii 3aJIeKHOCTI He 3MIHIOETBCS 1 KOOp-
JIMHAaTH HOBOTO IIEHTPa HE3MiHHI.

Hns tennomnpoBimHOCTI mpu Temmeparypi 373K
MiHIMaJIbHI 11 3HaUeHHS IPU HU3BKOMY BMICTI ByTJele-
BOI'0 BOJIOKHA CIIOCTEPITraloThCsl Uil KOMITO3UIiH, 1110
MicTate 4 — 9 % rpadiry 1 23 — 30 % Ga3ansTOBOrO BO-
nokHa. [Tpu naniit Temnepatypi KoeQilieHT Teronpo-
BIZIHOCTI 3aJISKUTH BiJl BMICTY IpadiTy i He 3aJIeXKHUTh Bijl
BMicTy 06a3aJ5TOBOTO BOJIOKHA. YuM Oijblla KOHIIEHTpa-
uist rpadity, THM BHILA TEIUIONPOBIIHICT KOMIO3HIIII.
[Ipu 3pocTanHi BMICTy BYIVICLIEBOTO BOJIOKHA XapakTep
3aJIS)KHOCTI HE 3MIHIOETBCS, KOC]ILi€HT TEIUIONpOBi-
HOCTi 3pocTae i 30Ha HOro MiHIMallbHUX 3HAYCHB
3MIIIyEThCS B OiK OiibIIoro BMicTy rpadiry.

[opiBaroroun puc. 3 3 puc. 1 i 2, BUAHO, IO iHTEH-
CUBHICTH 3HOIITYBAaHHS IIPH TePTi 6€3 MalieHHs HabaraTo
BHINA, HIK IHTEHCHUBHICTH 3HONIYBAaHHS Ha MEpHIOMY i1
JIpYyroMy eTamax IiJx yac MalleHHs.

Po3paxyHOK TOYOK €KCTpPEMyMY AJIsl OACpKaHHX
(hyHKIIN BiATYKY ITOKa3aB, M0 Maii)ke BC1 ONTHMYMH 3Ha-
XOIATHCA Y (haKTOpHOMY TpocTOpi. BUHATOK CTaHOBUTH
TITBKY IHTEHCHBHICTB 3HOITYBaHHS Ha IPyTOMY €TaITi ITi ]|
yac 00MEXEHOTO MaIlleHHs MPH MiHIMaJIHbHOMY BMICTI

X.
C.., %

BB’

/ 3

X 1

N

Cowr % Copr %
37,75 37,75
26,50 ™ 26,50
15,25 15,25
4,00 4,00

2,31 2,31

17,828
C %

Ip

< 231 748 12,65

Puc. 3. /IBoBuMmipHi nepepi3u GpyHKILiH BIATYKY IHTEHCUBHOCT1 3HOPYBgHHS i1 yac TepTs 0e3 MarieHHs (CyIIbHI
ninii) Ta koedinienTa TemmonposiaHocTi mpu Temneparypi 373K (xplickoBani mimii) Bix BMicTy rpadity ¢, Ta
GasansToBOrO BoNOKHA C, TIpH (pikCOBaHOMY 3Ha4Y€HHi BMicTy Byrenesoro Bonokna Cy, = 5,12 % (x, = — 1,5) (a),

19,20 % (x, = 0) (6), 33,29 % (x, =+ 1,5) (6).
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BYITIELEBOTO BOJIOKHA (X, = — 1,5), ny1d sxoi ontumym
3HaXOAMTHCS JAJIEKO 32 MeXaMH (PakTOPHOTO IPOCTOPY.
Tak 1151 IHTEHCUBHOCTI 3HOIITYBaHHS ITPH 0OMEKEHO-
My MaIlleHHi 1 0e3 MallleHHs BU3HAYAILHOIO € CTPYKTypa
KOMITO3HLIITHOTO MaTepiaiy 1 BayKIIMBHI BIUTUB Ma€ BMICT
BCiX TPHOX HAIIOBHIOBAUiB, TOI SIK JUTsS KoeillieHTIB Ter-
JIONIPOBIIHOCTI BaXJIMBY POJIb BiII'pa€e BMICT ByIJelie-
BOTO BOJIOKHA 1 rpadirty, a poib 0a3aJbTOBOTO BOJOKHA
He3HayHa.
Lle nae MOXKITUBICTD 3pOOUTH BUCHOBKH PO ONTUMAIIb-
HUI CKJTaJ] i TEXHOJIOTIF0 KOMIIO3HUIIHOTO MaTepiay:
- 1Jf1 iIHTEHCHMBHOCTi 3HOIIYBAHHA B O00Me’KeHOMY
MAIeHHi HA MepuIoMy eTami:
Cowns=27,00 %; C [ =12,65 %; C_ ,=26,50%
BMicT MaTpu4HOrO MONIMEPHOTO Marepialy Ta HaloB-
HIOBauiB y % 00.:
Cana=44.31; € =26,32; C, =21,14; C ;=823
- 1Jf1 iIHTEHCHMBHOCTi 3HOIIYBAHHA B O00Me’KeHOMY
MAallleHHi HA APyroMy eTarmi:
Cowr 88 27,70 %5 C,.1,=9,35 %; C, 5,=32,88 %
BMicT MaTpu4HOrO MONIMEPHOTO Marepialy Ta HaloB-
HIOBauiB y % 00.:
Cana=41,36; C;=28,36; C, =7,83; C;=22,45
- ISl iIHTEeHCUBHOCTI 3HOIIYBAaHHS (€3 MallleHHs
Cor 552625 %; C  =11,13%; C_ ,=19,02 %
BMicT MaTpu4HOrO MONIMEPHOTO Marepialy Ta HaloB-
HIOBauiB y % 00.:
Cana=54,95; C;=24,62; C, =8,54; C;=11,89
- 1Jig xoedinieHTa TemaonpoBiaHOCTI Npu Temmnepa-
Typi 473 K:
Cowr s=12,61 %; C_ [ =7,44 %; C_ ,=23,46 %
BMmicT MaTpU9YHOTO TONIMEPHOTO Marepianxy Ta HaroB-
HIOBaviB y % 00.:
Cana=08,84; C =11,45; C . =5,52; C,=14,19
- 1Jig xoedinieHTa TemaonpoBiaHOCTI Npu Temnepa-
Typi 373 K:
Co 5s=1470 %; C_ =780 %; C_ ,=26,50 %
BMmicT MaTpU9YHOTO TONIMEPHOTO Marepianxy Ta HaroB-
HIOBaviB y % 00.:

Cyua=63,13; C;=14,11; C, =5,83; C;;=16,93.
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HEHUX JJIsl IHTCHCHBHOCTI 3HOIIIYBaHHS IPHUBIB 710 TAKHUX

pe3yJIbTariB: B B
Cor 520,98 %0;C_ . =11,04 %;C_ ;=26,17 %. Llum

cepe/iHIM BiNOBIIAIOTh TaKi 3HAYCHHS apamMeTpiB OIl-
tumizanii: 7, = 3,1538:107 mm’/(H-m); 1, = 2,2172-10”7
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BucHoBkn

1. Ha iHTeHCHBHICTh 3HOLTYBaHHS Ha IIEPILIOMY €Tarli
npu 0OMEKEHOMY MAaI[CHHI BIUIMBA€E KOHI[CHTPAIiS
BYTJICIICBOTO BOJIOKHA. I3 3pocTaHHSIM BMICTy ByIjele-
BOTO BOJIOKHA IHTEHCUBHICTh 3HOIIYBAaHHS KOMITO3HIII{
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y.
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MO3UIIil, TUM BUINA IHTCHCUBHICTh 3HOIIYBaHH:, TOOTO
Marepian Mae Kpaili abpa3uBHI BIaCTUBOCTI.

3. I3 3pocTaHHsIM BMiCTY BYTJICIICBOTO BOJIOKHA 1HTEH-
CUBHICTb 3HOIIYBaHHS I1i]1 4ac TepTs 6e3 MaIieHHs 3MEH-
HIyeThCs. [HTEHCHBHICTD 3HONIYBaHHS ITijl 4ac TepTs 0e3
MaIllleHHsI HabaraTo BHIA, HiXK IHTEHCUBHICTH 3HOIITyBaH-
HS Ha MEPIIOMY i IPyToMy eTarri mpu 0OMeXeHOMY Ma-
[IEHHI.
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The influence of concentration of carbon fiber, graphite and basalt fiber on thermal conductivity and
wear of composite material based on aromatic polyamide is researched using methods of mathematics
planning of experiment and search of optimal decisions.
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