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Beryn

Ponp amoMiHIEBUX CIUIaBIB K KOHCTPYKIIHHHX
MaTepiaJiB  Cy4acHOI TEXHIKM TMOCTIHHO 3pOCTae
MPaKTHYHO Yy BCiX ramy3sx npomwucioBocti [1, 2]. Jlns
MOJTINIIEHAS (Pi3UKO-MEXaHIYHUX BJIACTHBOCTEH CIUIABIB
Ha OCHOBI  aJIOMiHII0O BHUKOPHUCTOBYIOTBCS — TaprT,
IUIaCTUYHA JedopMallis, TepMiuHa 1 TepMoMeXaHiuHa
00pobka. IIpu npoMy nedopmaiiisi, BAKOHaHA B IPOIIECi
MIPUPOJHOTO CTApiHHs, Y 0araTo SIKUX CIUIaBiB BUKIIHKAE
3HW)KEHHS. MEXiI MIIHOCTI B TIOPIBHSHHI 3 MEXero
MIIIHOCTI, OAEP)KYBaHOIO MNpU CTAapiHHI CIUIABIB MiCIIs
nedopmarii. ToMy  peKOMEHIYETbCS  MPOBOIUTH
nedopmariro  CIUlaBiB  TUIY — JIOPATIOMiH y
CBiXKO3arapToBaHOMY CTaHi [2].

Ha mpaktumi pi3HOMaHITHI MeTalleBi Matepiaiu
KOHCTPYKIIIi MiITal0ThCA HE TIJIBKH CTATHYHUM, aje
MUHAMIYHUM  BIOpamiiHUM  HaBaHTaKEHHAM.  SIK
MoKa3anu YHCIIEHHI JIOCITIPKEHHS, CTaTUYHY
KOPOTKOYAacHY Jil0 MOXHA pO3IJIAJATH SIK OKpEeMHH

i
i

BUNAAOK mukimiyaoi mii  [3]. 3BuuaiiHo cratuuHi
BUIIPOOYBaHHS  IPOBOASATH HA  PO3TATYBAaHHA YU
crucHeHHs. OcoOONUMBICTIO  AiarpaMH  pO3TSTYBaHHS-

CTHCHEHHSI aJIIOMIHIEBUX CIUIABIB € T€, IO Ha Hill HeMae
MalilaH4MKa  TEeKyd4ocTi, sfKa € Ha  jiarpami
ManoByriierieBux cranmei [4]. Tomy s amroMiHieBHX
CIUIaBiB BHU3HAYAIOTh YMOBHY MEXY TEKy4dOCTI —
HANPY)KEHHS, MICIsI 3HATTS SIKOTO CJIEMEHT Oyae MaTH
sanumkoBy aepopmarito 0,2 % [4]. AntomiHieBuii cruaB
J[16, mocmimkyBaHuil B JaHiii poOOTi, BiIHOCHTHCA IO
CIUIaBIB, IO 3MIIHIOIOTHCS TEPMOMEXaHIYHOI 0OPOOKOIO.

JIis TakMxX CIUIaBiB IIMPOKO 3aCTOCOBYETHCS 3MII[HEHHS
xonomHow  nedopmariiero  (HarapryBanHs). CuibHe
HarapTyBaHHS BHKOPUCTOBYETHCS U BUPOOIB MPOCTOI
dbopmu (vMcTH, IWIMTH, iHOAI OKOBKH) [2, 4]. Crtas J116
NPU3HAYEHUH ISl CWJIOBHUX €JIEMEHTIB KOHCTPYKIIH
JIiTaKiB, Ky30BiB aBTOMOOLIIB, TpyO 1 T.A., Ui JCTaleH,
mo mpamioroTh TpHu Temmeparypax mo 230°C [2, 4].
3HayHA YacTWHA BHIIE3ralaHUX JeTalell Ta eIEeMEeHTIB
KOHCTPYKIIN MiJIa€Thcs BIOpaIiiiHUM HaBaHTa)KCHHIM
Ha 3ruH. ToMy BHMBYEHHS IIOBEIIHKH CIUIaBy TIpH
BUIIPOOYBaHHSX Ha 3THH € aKTyaJIbHUM.

CxeMa HampyxeHO-7e(OpMOBAaHOrO CTaHy TIpH
BUNIPOOYBAHHSX Ha 3TMH CYTTEBO BIJPI3HAETHCS BiJ
CTaHy NPU BUIIPOOYBaHHSX Ha PO3TATYBAaHHS-CTUCHEHHSI.
Tomy miarpamu BUIpOOYBaHb Ha 3THH MOXYTb CYTTEBO
BiJpi3HATHCS  BiA  giarpaM  BuUOpoOyBaHb  Ha
PO3TATYBaHHS-CTUCHEHHS, SK  TIpH TIOBTOPHHUX
CTaTUYHMX, TaK 1 MpU BiOpaliiHMX HaBaHTaKEHHIX .Y
3B'S3Ky 3 BHWIIEBUKJIQJCHUM, METOI JAHOI CTaTTi €
BUBYEHHS BIUIMBY XOJOAHOro BaiblioBaHHsi J[16 Ha
HOro MexaHiyHi BJIACTUBOCTI IIiJi Yac ITOBTOPHHX
CTaTUYHHX Ta TUHAMIYHUX [MKITIYHUX HABAHTAXKCHHSIX.

|. MeTonnka ekcriepuMeHTYy

Cmyru cmmay 116 (Cu (38...45% - Mg
(1,2...1,6) %—Mn (0,8...0,9) % —Ti (mo 1 %) perura Al)
MTOYATKOBOT TOBIIUHY 2,5 MM MiCJIs TOMUHHOTO BiANaTy B
mydensHiii meui mpum 500°C  saraprysamm y Bomi
KIMHATHOI TEMIICpaTypd, a IIOTIM BaJbIFOBAINA MPH
KIMHATHIH TeMIepaTypi Ha J1ab0opaTOpHOMY IPOKATHOMY
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cTaHi 3 giamerpom BaitiB 180 MM ManmuMu 00KMUMaHHIMU
(3—5%) mo 70 % nedopmariii 1o ToBuwmHi. Ilicis 1oro
nucTH Binamosamu npu Temnepatypi 100°C Ha mporssi
1 romuau Ui crabumizamii MeXaHIYHMX BJIACTUBOCTEH
[5]. Hami 3 nucriB BupisyBasu mo 3 mapTil OpsSIMOKYTHHX
3paskiB posmipom 10" 100 MM uyepe3s KoxkKHI 15° Big

Puc. 1. Cxema yCTaHOBKM [UIsi KBa3iCTaTHYHUX
BUIIPOOYBaHb Ha 3THH.

HanpsiMy BanbifoBanHs (HB) mo momepednoro Hampsmy
(ITH) s xBaszicTaTHYHMX BUMPOOYBaHb Ha 3ruH. Jlist
3MEHILIEHHS BIUIMBY PO3MIpiB 3pa3KiB Ha MOTPillIHOCTI
BUMIpIOBaHb BCi 3pa3ku 00pOOJISUIN B MAKETi.
KBazicratnuni BUNpoOYBaHHS Ha 3TMH TPOBOJIMIN

Ha YyCTaHOBLi, po3pobieHiii B InctuTyTi mpobiem
mingocti HAH  Vkpainu [6] (puc.1). 3pazox 1
BCTaHOBJIOBABCS HAa HEPYXOMi IWIIHIAPOBI  OMOpHU

(pormuku) Tak, 100 HOro MOMOBXKHS BiCh Oyjia CTPOro
MEepHeHANKYIsipHa  OomopHUM  poiukam 2. [licns
BCTaHOBJICHHSI 3pa3Ka OIYCKaBCs YIOp 3 3 BaHTAXKHOIO
IUIOLIMHOI0, a IIOTIM BCTaHOBJIOBAJMCS Ha HYJb
CBiYeHHs iHAMKaTOpa Aedopmarii 4 TOMMHHOTO TUIY 3
minoro  momitkd 0,01 mMM.  3pa3ok  MOCTYIIOBO
HABaHTa)XyBaBCsl MipHMUMH  BaHTaxamu 5. Ilicis
YCTaHOBKH KOKHOT'O BaHTa)Xy poOwmiacst BUTpUMKa 5 — 7
C, a TOTIM BH3HAYajJocs NPOrMHAHHS 3paska. Kpok
HaBaHTa)XeHHs ckiaB 1 H, 1o BiANoBiaano HanpyXeHHIO
6,125MIlla pans BUIIEBKAa3aHUX PO3MIPIB  3pas3KiB.
BumiproBaHHs CKJIaaiocs 3 IBOX HUKIJIIB HABAHTa)KEHHS
1 pO3BaHT&XEHHS 3TMHOM JUIsi KOKHOro 3paska. [lpu
BOMY (IKCYBaJM MPOTHHAHHS IO CEPeAMHI 3pasKiB i
Bary, sKa BUKJIMKaJa TPOTMHAHHS 3pa3ka. 3a
€KCIIEPUMEHTAJIbHUMH JTaHUMU TIPO Bary HPHKIIaJEHOTO
BaHTaxy P i nporunanss f cMyr 3aproBuiky h, mmpuHo0O
b i 3aBmoBxkKHM (BifcTanb Mix omopamu) | pospaxoByBastu
HaNpy)XeHHA S B 30BHIIIHIX BOJOKHAX CMYTI IO
CIiBBi/IHOIICHHIO [6]:

s =3_P'2 1)
2bh
a TaKOXX BimHOCHY nedopMariiro e o gopmysi [6]:
6hf
e=—- )
I 2

i OyayBanu BIINOBIAHY 3aJeXHICTh. BigHOCHA
noxnOKa y BU3HAYCHHI HampyKeHb Ta jaedopMarniii He

2

Puc. 2. CxemMa  yCTaHOBKH  JUIf
BHITPOOYBaHb IIOCKUX 3pa3KiB.

BTOMHHX

nepesumryBaia 1,5 %.

CxeMa yCTaHOBKM Uil BTOMHHX BHUIPOOYBaHb
npe/icTaBiieHa Ha puc. 2. Jlis BTOMHHX BHIPOOYBaHb 3
JIUCTIB BUpI3aJId CTAHJIAPTHI MPSIMOKYTHI 3pa3ku Ty [V
[7] y momosxubomy (HB), miaronanbHOMy (mif KyTOM
45° 1o HB) i nomepeunomy (ITH) HampsMax JHCTiB.
3pazok 1 3akpilUIIOEThCA B 3aTHUCKaX 2 THUIY JICIar.
JIiBmii 3aTHCK HEPYXOMO 3aKpiIJICHUH B yTpUMyBaui 3 Ha
cynopti 4 rBuUHTamMM 5. VYr1pumyBau 3 Moxe
nepeMilaTucs 1O HANpaBISIOYMX THUIY <JIACTiBYMH
xBict» cymopra 4, 3 THM, mo0 MoxHa Oyio
BCTaHOBJIIOBATH 3pasku pi3HOT JIOBXKHHH.
EnexkrpomBuryn na 220B 3 pemykropom 6 mepenae
ITOBXayy / 3 TMpaBUM 3aTHCKOM 3pa3ka 3BOPOTHO-
MOCTYNAJBHUM pyX, SK 1€ ITOKa3aHO CTpUIKaMH. Takum
YHHOM, 3pa30K 1 IMKIIIYHO 3TMHAETHCA 3 yacToTor 1 I,
Uucno IMKIIB MiAPaXOBYEThCS JIIYMILHUKOM ITUKIIB 8.
Jlns peectparii yucna IMKIIB 0 pyWHYBaHHS 3pa3Ka
BUKOPHCTOBYBAJIM aBTOMAaTH30BaHy cucteMy [8] Ha
OCHOBI paxyHKoBOro mpuctporo tuy H2-7EA3 [9], 1o
BOJIOZIi€ BHCOKOIO CTIMKICTIO JIO TEpPEIIKOX 1 Mam'saTTio.
[opiBHAHHA  MeXi BHTPUBAJIOCTI  AIIOMiHIIO 32
JIOTIOMOT'OI0 BHIII€3a3HaY€HOI aBTOMATH30BaHOI CHCTEMHU
MipaxyHKy YHCIa IUKIIB 3 JaHUMHU IHIIMX aBTOPIB
MoKa3aia JOCTaTHhO OJIM3BKI pe3ysbTaTH, MO CBIMYHUTH
PO JOCTATHIO TOYHICTh peecTparii yncna ks [8].

Basa BunpoOysans — 10 muxiis. Ilapamerpu
LIUKJIIYHUX BHIPOOYBaHb BHOpaHI Ha TMiJCTaBi aHATI3y
npo0JieMH HU3bKOYaCTOTHOTO BTOMHOI'O DPYHHYBaHHS
[7]. AMmtiTyna 3ruHy 3paska Bil HYJbOBOTO MTOTOMKCHHSI
piBHOBaru Tmpu IbOMY Ckiamgaga 6,5vm.  Jlns
BU3HAYEHHS TPUKIAJACHOIO HAINPYXEHHST TpPU 3THHI
MPOBOJIMIIA  TIONEPEAHI  JOCHIDKEHHS  3aJIeHOCTI
3TUHAIOYOT0 HANPYXXEHHS BiJ JOBKUHM 3pa3ka MK
TOYKOIO 3aKPIIUICHHS I TOYKOO il 3TUHAI0YOI CHJIM 1 Bif
TOBUIMHU 3pa3ka. 3TWHAIOYYy CHJIy BUMIpSUIM 3a
JIOTIOMOT'OI0  INHAMOMeETpa. BukopucTroByBaimn oOKpemi
3pa3ky, sSKi Majy TOBUIMHY 1 IMMPHHY Taki cami, 10O i
3pasku TUTst BTOMHHX BUIIPOOYBaHb. [pu
BUIIPOOYBaHHAX, U TOrO0 LI00 OTPUMATH TOTpiOHE
HaNpY)XEHHs 3TMHOM TpU MEBHIH TOBLIMHI 3pa3ka, MK
KpasiMU 3aTHCKIB BCTAQHOBJIIOBAIH BiJICTaHb, BH3HAYEHY
MIPU TIOTNIEPEHIX BUIIECOMUCAHUX JOCIIKEHHX. Takum
YMHOM, TPUKIAZEHE HANpPYXKEHHS 3MIHIOBAIU LLISIXOM
3MIHA BIZICTaHI MIX KpasMH 3aTUCKIB JUIS KOXKHOI
TOBUIMHU  3pa3kiB.  [lommika  po3paxyHKiB  He
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niepeBuiryBaia 2 %.

Kpucranorpadiuny TEKCTYpPY BUBYAJIN
PEHITCHIBCBKMM METOJIOM 3 TOOYIOBOIO TNPAMHUX 1
obeprennx momocHux Qiryp [10]. 3ioMKy KpHBHX
MONIOCHOI TYCTUHHM TPOBOAWIM Ha JaudpakroMeTpi
JIPOH-3 m B K, - BUnpomiHrioBaHHi MoJi0aeHy.

[1. Pe3yJbTaTu ekcrepuMeHTy Ta ixX
00roBOpeHHs

Amnani3 nomocHux Qiryp J03BOJMB JIIHTH BUCHOBKY,
mo micns  gedopmanii B JOCTIKYBaHOMY  CIUIaBi
yTBOpWiacs TekcTypa BambiroBanHs ['IIK — meranip i
CIUIaBiB THITy Mijdi, sKa MOXe OyTH omucaHa SK
CYKYIIHICTh 1/1€aJIbHUX Opi€HTYBaHb, KOJHU MapayelibHO
IUIOLIMHI ~ JIUCTa  PO3TalloBaHi  KpucranorpadivHi
wiomuHn 3 iHgekcamu Mimrepa {110} T1a {112} i
OHOYacCHO Kpucrasorpadiuni Hanpsmu <112> Ta
<111>, w0 nexaTb Yy BWINCHA3BAHUX IUIOMIMHAX,
CHIBMAalOTh 3 HAIPSAMOM BabifoBaHHs, TooTo {110}
<112> + {112} <111> 3 06'eMHUM 3MiCTOM MPUOIHU3HO
60 i 40 % BiAmOBIAHO, IO MiATBEPIOKYETHCS AaHUMU i
inmmx aBtopis [10, 11].

TumoBi nmiarpamMu HampykeHHs — jaedopmaliisi npu
BHUIIPOOYBaHHAX 3 Ha KBa3iCTATUYHUN 3THUH 3pa3KiB
crutaBy /116, Bupizanmx y HB, HB+450 Ti IIH,
mokazani Ha puc.3,4 Ta 5. BigmosimHo. Ha
MIPE/ICTaBICHNX JiarpamMax CIOCTEPIraroThCs XapaKTepHi

JUITSTHKH: OA — npyxHOi nedopmarrii; AB —
e opMalifHoro 3MII[HCHHS; BC — cratuynoi
TIOB3Y4OCTI; OA; —npyxkHoi  gedopmanii  mpu

MIOBTOPHOMY 3THHI. SIK 3rafyBajiocsi BUIIE, Ha Jiarpamax
PO3TATYBaHHS-CTUCHEHHS AITFOMIHIEBUX CIIaBiB
BiZICyTHI#l MaiimaH4duk Tekydocti [4]. Ha npencrapnenux
puc. 3 —5 MalilaHUYuK TEKY4OCTi BUSBIISETHCS OCHTH
4iTKO 1 BignoBimae mistaIli BC — cratudHoi mOB3ydoCTi
NpU BUNPOOYBAHHSX HA 3THH, IO CYTTEBO BIJPi3HsE
MOBEIHKY JOCIIHKYBAHOTO CIUIABY Bijl HOrO MOBEIHKH
NPpU  PO3TSATyBaHHI-CTUCHEHHI. 3 TIOPIBHSHHA Jiarpam
nepuioro (CyiinpHa JTiHis) Ta TMOBTOPHOTO IHKITY
CTaTHYHUX BUMPOOYBaHb Ha 3ruH (WITHXOBA JIiHis)
MOXKHa JIWTH BHUCHOBKY, III0 B YMOBaX HaBaHTa)KECHHs-
PO3BaHTAXXEHHsSI 3THHOM JIOCHI/DKYBaHHH aJllOMiHi€BUI
CIUIaB MCJIS BHUINE3a3HAYCHOI TEXHOJOTIYHOI O00pOOKH
Belie cebe SK TPYXKHO-iJeanbHO-IUIACTHYHAN MaTepial
npu  octaroyHol Jedopmamii micis Mepmoi  IUKITY
BUIIPOGYBaHb Ha 3ruH Dex ~ 330 (puc. 3 - 5).

OI1iHKY TTOKa3aJu, IO CIOCTEPIraeThCsl aHi30TPOITis
XapaKTEePUCTHUK TPYKHOCTI 1 TekydocTi. Tak, craTuaHnit
Moayiap IOwra B momoBxkHboMy Hampsmi (HB)
EHB =70,31Tla, y miaronamsHomy (HB + 450) —
E45=67,3T'Tla, a B monepeunomy (ITH) — EITH = 71,2
I'MTla. Mexa Ttexyuocti y HB — oHB =367 Mlla,
HB + 450 — 645 = 360 MI1a, a y ITH — oITH = 382 MI]a.
OTpuMaHi YHCeNbHI pE3yabTaTH MO MEXI TEeKy4oCTi
BIJIMIOBIIAIOTh TEXHIYHUM BUMOTaM CTaHAAPTY IS
HaraproBaHoro cmiaBy JI16[12, 13]. Hamii ominku
MoKa3al, 10 Koe]iIlieHT aHi3oTporii n

T WIIa
F 3
00 ¢
1
B .
Y. C
A— -
2501
ﬂ'— E
Ly + + + + + + + + -
0]
O, 0.00% 0.m

Puc. 3. iarpama 3ruHy 3pa3ka cmiaBy J[16,
BHPI3aHOI0 Y MOJOBKHBEOMY HAIpPsIMi JIUCTA.

T MWlla
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500
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2501 'y
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e e
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Puc. 4. liarpama 3ruHy 3pa3ka cmiaBy J[16,
BUPI3aHOT0 Y JliarOHaJIbHOMY HaNpsMi JIKCTA.
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Puc. 5. [liarpama 3ruHy 3pa3ka cmiaBy J[16,
BHPI3aHOr0 Y MOMEPEYHOMY HAIPsAMI JIUCTA.

= e Foin 0006
( min , e F — Binmosigua
BJIACTHBICTH) BHIIE3a3HAYCHUX BIACTUBOCTCH CKIIaB
npubam3no 6 %. MakcumanbHe 3HA4YCHHS — Mexa
TeKkydocTi Ta Moayib FOura marote y ITH, a miHimManbHe
— y [JiaroHaJbHOMY HampsiMi. AHAJIOTIUYHHN XapakTep
aHI30TpOITiT BUILE3TaaHUX BIACTUBOCTEH, 00yMOBIICHU I
KpHUCTATIOrpa(ivHO0 TEKCTYPOK, PaHiIle CIOCTepiraBcs
y JHCTax  XOJOAHOJe(OpPMOBAHOTO  BaJbIIOBAHHIM
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amomiHiro [14].

THMOBi pe3yNbTaTH HANIMX BUIPOOYBaHH Ha BTOMY
NIpU 3THHI TpeACTaBiieHi Ha puc. 6 U MOAOBXHBOTO
3paska, BupizaHoro y HB mwmcra. Ha puc. 6 mo oci
OpIMHAT BiJIKJIaJeHe 3TUHAroue Hanpyxkenus S (Mlla), a
mo oci abcuuc — JorapupM Yucia IWKIIB [0
py#inyBanus. Tyr TOYKM - JaHi EKCIIEPUMEHTY,

o, MMa
400

350y =72 045x + 54967
RZ= 0,995

300 + 260

Uk __________

200 -
Tpfm————

100 +

Lgna

Puc. 6. KpuBa BTOMH s 3pa3ka cmiaBy J[16,
BHPI3aHOI0 Y MOJOBKHBEOMY HAIpsIMi JIUCTA.

BEPTUKAJIBHUMH  BiIpi3KaMM  TOKa3zaHa  BiJHOCHA
nomMmika, JiHis (i pIBHAHHA TakoXX [OKa3aHO) -
pe3yabTaT JiHIHHOTO KopelsiiiiHoro aHani3y. Ha puc. 6.
NIPUBENICHO TaKOX 3HaueHHS KoedimieHtTa R kopemsmii
MiX BeJMYMHAMH, OTPUMAHUMH 3 PIBHSHHS IPSAMOH, 1
eKCIIEpUMEHTAJIbHUMH 3HaYEHHAMH. 3a TPeICTaBICHUMHU
JTAHUMH, KOPHCTYIOUHCh PO3paxyHKOBO-
eKCIIePUMEHTANTFHIM MeTofioM [BanoBoOi [7, c. 128], mMu
OLIHWIM MKy BHTpuBajocti. 3rigmo [7, c.128],
€Hepris, [0 3aTpadyyeTbCcs Ha TpOLEC pYyHHYBaHHS,
3aJIMIIAETHCS MTOCTIHHOIO MPH OYIb-SIKHX HANpPYKEHHIX
LUKy, MI0 MEePEBUUIYIOTh MEXY BUTPHBAJIOCTI, 1
JIOPIBHIOE TIPUXOBaHINM TEIUIOTI IJIaBJICHHS Merany. Jlms
BH3HAYCHHSA MEXKI  BUTPHUBAJIOCTI  I[IM  METOIOM
BUIPOOOBYIOTH HA BTOMY HE MEHII TPHOX 3pas3KiB i1 MO
OTpUMaHHX pe3yJbTaTtax OyayroTh B KOOpAUHATaX S — g
N Biapi3ok 7iBOI 4acTHHU KpuBOi BTOMH (pHc. 6), Ha
SIKOMY 3HaXOIATh TOYKY 3 aOCIMCOI, BiIITOBIIHONO
yucty  mukiaiB - NK i opauHaroro,  BiAMOBiIHOIO
HanpyxeHato SK. Bemmunmny NK BH3HauaroTh sK
KPUTHUYHE YHUCIO UMKIIB, JOCATHEHHS SKOro TpH
HampyXeHHi ~ SK  OpUBOOUT 10  BUHUKHEHHS
HEOOOpOTHHX CIIOTBOPEHb KPUCTANIYHOI TpaTkd 1
CyOMIKpOCKOMIYHUX TpimuH. [l anroMiHifo i Horo
cwraBiB mpuitMarore NK = 3,0404 tumknis [7, c. 128].
Mexy BUTpUBAJIOCTI OOuMCIIOBaNnu 1Mo Qopmymi [7,
c. 128]:
sO=sk-2a Q)
Jie 8 — UUKJIIYHA KOHCTaHTa pyliHyBaHHS. UncenbHe
3gauenns a = 35 MIla mig amdroMigiio, Mial 1 CIuaBiB Ha
ix ocuoBi [7, c¢.128]. Buxomsum 3  Hammx

EKCIIEPUMEHTAJIbHUX JAaHUX, MH OTPUMAalMl 3HAYCHHS
Mexi ButpuBaiocti SO= 157 MIla. (3a manumu [15]
Me)Ka BHUTPHUBAJIOCTI agroMinieBoro cruiaBy JI16 (micns
rapry i mnpupoaHoro crapinms) ckiagae 160 MIla.
AHanorivyfi AaHi TPUBOIATHCS ISl aJTFOMiHIEBHX CIUIABIB
OJM3BKOr0 XIMIYHOTO CKJIaay IMIOPTHOTO BUPOOHHIITBA
[16]). 3pobmeni HaMu OIUHKH IIOKA3ajd, L0 Mexa
BUTPUBAJIOCTI ISl 3pa3KiB, BHPI3aHUX 3 JIHCTIB Y

nmiaroHampHOMY Hampsimi, — 150 MIla, a mis 3paskis,
Bupizanux y IIH nwmcris, 170 MITa. To0to
CIIOCTEpIraeThCsl  aHI30TpOIiST MeEXi  BHTPUBAJIOCTI,

XapaKTep aHi30TPOMii AKOi BIAMOBITAE BHUIICOHUCAHOMY
XapakTepy aHI30TpoIii MeXi TEeKydocTi 1 MOomayis
MPY)KHOCTI. BHsBIEHI 3aKOHOMIPHOCTI MOXYTh OyTH
MOSICHEHUMH, SIKIIO TPUHHATH O YBard, W0 MpUpona
aHI30TpOITii BTOMH BU3HAYAETHCS TUMH XK YHHHUKAMH,
IO BIUIMBAIOTH HA aHI30TPOMII0 OIOpYy IUIACTHYHOI
nedopmarliii Ta pyHHYBaHHIO, HAWOULTBII iCTOTHUMH 3
SKUX € KpucTanorpadidna Ta MexaHiuyHa Tekcrypa [14].
[NopiBHIOIOUYM OTpUMaHHI Hamu Mexi BuTpuBasocti 60 i
TEKY4OCTi OT JUIsl Pi3HUX HANpPSMIB JIUCTIB MOXKHA JIIHTH

BHUCHOBKY, IO MDK HHMH IiCHyE€  HpHONIH3HE
cmiBBignomenns o0~=0,4or. B  miteparypi  [7]
TIPUBOTUTHCS CIIBBIIHOIIEHHS MiX MEXKEI0

BUTPUBAIIOCTI JJI CHMETPUYHOrO IUKIY o-1 i Mexero
TekydocTi oT y Burisai o-1 = (0,55...0,86)oT, ane mpu
[[bOMY HE KOHKPETH3YEThCS MaTepial.

BucHoBkn

1. BcraHoBIIEHO, 1110 B JucTax cruiaBy /116 Ha ocHOBI
AITIOMIHIIO ITCJST TapTy, XOJOJHOTO BAJBIIOBAHHS Ha
70 % o ToBuwmHI i roguEHOro Bigmany mpu 100 °C ms
crabimizamii BJIACTHBOCTEN (bopmyeThCst
Kkpucranorpadiuna tekcrypa tumy {110} <112> + {112}
<111> 3 oO'emuuM 3mictoM mnpubmu3no 60 i 40 %
BIJIIOBiAHO.

2. 3maiineHo, mO Ha JiarpaMax HalpyXeHHS —
nedopmariiss  3rHHOM  CIIOCTEPIraeThCs  MaiJaH4HK
TEKy4OCTi Ha BiAMIHY BiJ JXiarpamMud BUNpoOOyBaHb Ha
PO3TATyBaHHS-CTUCKAHHS.

3. BusHaueHo MofyIi Ipy»KHOCTI Ta MeXa TeKy4OCTi
JUIs  pI3HUX HampsMiB JIUCTIB CIUIaBy 3 Jiarpam
HanpyXeHHs — pnedopmalis 3rHHOM. BcraHoBIEHO
aHi3oTporrito 3 koediienToM 6 % Momyns MpYKHOCTI 1
MEXI TEKy4OCTi Y TUIONIMHI BaJIBIFOBAaHHS CILIABY .

4. Bu3zHaueHO YMOBHY MEXY BUTPHBAJIOCTI CILIaBY
IpU  OTHYJIEBOMY LMKIII HaBaHTaXEHHS Ha OCHOBI
BTOMHHMX BHIpOOyBaHb Ha 3TWH Y pI3HUX HampsMmax
JUCTIB  CIUIaBy.  3HalJIeHO  aHI3OTPOII0  MEXi
BUTPHUBAJIOCTI CILIABY Y TUIONIMHI BAJIBIFOBAHHS.

Ilpaseona H.II. - (axiBenp HayKOBO-JOCHITHOTO
CEKTOpY ITiBneHHOYKpaTHCEKOTrO HAI[iOHAJILHOTO
yaiBepcurety imeHi K. /1. YmmHcpkoro.
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