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1 META POBOTH

JlocmiauTy CTPYKTYPY 1 BIACTHUBOCTI aJIFOMIHIEBUX CILIABIB.

2 3ATAJIBHI BIJOMOCTI

3a macmrTabamy 3acTOCYBaHHS alllOMiHIA 3aiiMae cepei MeTanliB
Jpyre MiCIIe micis 3ai3a.

Po3Bimani 3amacw amiOMiHI€EBOI CHPOBMHM Ha 3eMili 3HA4yHO
MEPEeBEPINYIOTh 3amack 3aji3a 1 MPaKTHYHO HE3UUCIICHHI. Sk ermeMeHT
AJIFOMIHII CTaHOBUTH 3a Baroro 8% Bij Baru BCIX €1EMEHTIB, 110 BXOIATH
0 CKJIaJy 3eMHOI KOpU. BUpPOOHUIITBO aJIOMiHIIO B YChOMY CBiTi
30ULIBIIYETHCS 3 POKY B PiK 1 0COOIMBO 3pOCIIO 32 OCTaHHIHN Yac.

JocnipkeHHsT MOKa3yloTh, 1110, HE3BAXKaIOUM Ha BHUCOKY BapTiCTh
QIIOMIHIIO 1 CIUTaBiB Ha HOro OCHOBI MpH OONIKY BCIX EKOHOMIYHHX
(dakTOpiB 3aCTOCYBaHHS [BOrO MaTepialy B 0aratbox ramyssax
MPOMHCIIOBOCT1 € €PEKTUBHUM.

2.1 Knacudikanis cniiaBiB Ha 0CHOBi aTIOMiHi0

B sKocTi OCHOBHHMX JIeTyIOUMX €JIeMEHTIB MpH BUPOOHHUIITBI
aIOMIHIEBMX CIUIaBiB BHKOpucToByIoTH CU, Mn, Mg, S, Zn Tta in.
BinbIIicTh JIEryrOuMX eNeMEHTIB yTBOPIOKOTH 3 amtoMiniem (puc. 2.1)
TBEp/li PO3UMHH OOMEXKEHOI pO3YMHHOCTI i iHTepMeratiaHi dazu (CuAly,
M@.S iiH.).

Bci anoMiHi€Bi CTJIaBU MOXKHA PO3IUTUTH HA TPH TPYITH:

a) neopMyroThCs, MPHU3HAYECHI I OTPUMaHHS HamiBhaOpUKaTiB
NPOKATKOK 1 BOJOYIHHAM a00 KyBaHHSIM 1 mTammyBaHHsM (puc. 2.1,
niIsiHKa A);

0) nuBapHi CIJIaBM, NPU3HAYEHI /I OTPUMAHHS BHPOOIB METOIOM
daconnoro nutts (puc. 2.1, ninsiaka b);

B) CILIaBH, OJEP)KyBaHi MeToJ0M mopomkoBoi meranyprii (CAIT —
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criederi amominieBi nmopoiku, CAC — criedeHi atoMiHIEB] CIIABH).
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MerunviiInue

Jeryroui enemMeHTH, %
A — crutaBy, 1o redopmyroThes, b —nuBapHi crau, B — crnaBw, 1110 He 3MIiHIOIOTHCS
TepMITHOI0 00po0OKOI0, I” — crimaBH, 10 3MIIHIOIOTECS TEPMITHOI0 00pPOOKOI0

Pucynok 2.1 — Jliarpama crany Al-.e.

3aJIeKHO BiJl 3JaTHOCTI CIUIaBIB  3MIII[HIOBATUCS TEPMIYHOIO
00p0o0KoI0, X MAPO3AUIAIOTH Ha!

- CIUTaBH, M0 3MIIHIOIOTECS TEPMIiYHOK 00podko (puc. 2.1,
nitsaka I);

- CIUIaBH, LIO 3MIIHIOOTBCS TepMiuHOIO 00pobkoro (puc. 2.1,
niisHKa B).

Ho tux, mo AedpOopMYIOTHCS BIIHOCSATHCS TEXHIYHWUH aIIOMIiHIH i
TEPMIYHO 3MII[HIOBaHI 3BapHI KOPO3IMHOCTINKI CriaBu (CIUIaBH aJIFOMIHIO
3 Maprasiem i Marsiem). Lli crutaBu BUKOPHUCTOBYIOTHCS Y BifIlIAJICHOMY,
HArapTOBaHOMY i HalliBHarapTOBaHOMY CTaHaX.

CrulaBu  AMi  BigHOCsAThCs g0 cuctemu Al-Mn  (puc. 2.2).
CrpykTypa cmiapy AMIT CKIIaJa€eThCs 3 a-TBEPAOr0 PO3UMHY MApPTaHIIO B
QIIIOMIHIT 1 BTOpUHHEX BuaLTeHb hazu MnAl. YV mpucyTHOCTI 3aj1i3a 3aMicTh
MnAl ytBoproetbest ckianna ¢daza (MnNFe)Al, mpakTHYHO HEpO3YMHHA B
amoMiHii, ToMy ciutaB AMII 1 3MIITHIOETECS TEpMIYHOI0 00poOKor0. Ckian
JaHUX CIUIaBiB Mae Jqyxe By3bki mexi: 1%-1,7% Mn; 0,05%-0,20% Cu;
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Mijb JOJAF0Th 3 METOK 3MCHILIEHHS BUPa3KoBOi Kopo3ii. JlonmyckaeThes 110
0,6%-0,7% Fe i 0,6%-0,7% S, 1m0 TPU3BOIUTH 0 AEIKOTO 3MII[HEHHS
criaBiB 6e3 iCTOTHOT BTpatu onopy koposii. [Ipu 3HWkKeHH] Temmepatypu
MIIHICTh MBHUAKO pocTe. TOMYy CIUIaBU Mi€l Tpyny 3HAWIUIM [IHPOKE

a —3arapTyBaHHA y BOJ 3 Temrepatypu 12; 6 —rapT i mrydHe crapinss npu T3
(mpaBopyu — cxeMaTHYHE 300paKECHHS)
Pucynok 2.2 — MikpocTpyKTypa IIOpaioMiHy
CrutaBu AMr (marnanii) BigHocsaTbes 10 cucremu 41-Mg. Marwiit
YTBOPIOE 3 aJIOMiHIEM a-TBEPAl PO3UMHHU 1 B 00NacTi KOHUEHTpalid Bix
1,4% no 17,4% Mg BinOyBaeThcs BuIUIeHHS BTopuHHOI B-dazu (MgAI),
aJie CIUTaBH, IO MICTITH 10 7% MQ, naroTh ayxe He3HAYHE 3MIIHEHHS MPU
TepMiuHill 00poOIli, TOMy iX 3MIIHIOIOTh IJIACTHYHOIO AedopMallieo —
HarapTOBKOK. Y TPOMMCIOBHX CIUIaBaX MarHiii MICTUTBCS B MEKax Bij
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0,5% mo 12% — 13%, cmulaBM 3 HM3BKHM BMICTOM MAarHir0 MaroTh
HalKpallly 3JaTHICT J0 (OpMOYTBOpEHHS, CIUIAaBH 3 BHCOKHM BMICTOM
MAarHilo MaroTh XOPOIIIi JUBAPHI BIACTUBOCTI.

Jo amoMiHi€EBHX CIUIaBiB, MO Ae(OPMYIOThCS 3MIIHIOBAHUX
TEPMIYHOK OOpPOOKOI BIAHOCATHCS CIUIABM BHCOKOI 1 HOpPMAaJbHOI
MII[HOCTI. THUNOBMMHM aTIOMIHIEBUMH CIUIaBaMH, IO Je()OPMYIOTHCS €
JOypatioMinu (MapKyroTh Jiteporo /) — crutaBu cucremu A1-Cu—Mg.

[lpu 3arapryBaHHi, SIK¢ MOJSIra€ B HarpiBaHHI CIUIaBYy BUIIE JIiHIl
3MIHHOi PO3YMHHOCTI, BHTPHMI{I TIpU I TeMIepaTypi i MIBHUIKOMY
OXOJIOJDKCHHI, (PIKCYETHCSI CTPYKTYpa MEPECHUYCHOTO O-TBEPAOTrO PO3UUHY
(cBiTHMii Ha puc. 2.2 @), U0 MICTUTD i HEPO3UMHHI BKITFOUCHHS 3aJTi3UCTHX 1
MapraHieBUCTHX 3 €aHaHb (TemHi). CiuiaB y CBiXe3arapTOBaHOMY CTaHi
Ma€ HEeBEIHMKY MilHICTh 6, = 300 MIla; 0 = 18%; teepaicts HB 75.

[lepecuuenuii TBepAuMii po3unH HecTikui. HaifBuima MinHICTh
JOCSTAETHCS TIPH TIOAAJIBIIOMY CTapiHHI 3araproBaHoro civiaBy. LlTydne
cTapiHHA monsrae y BUTpummi npu temmepatypi 150° C — 180° C. Ilpu
IbOMY 3 IEPECUYCHOTO O-TBEPJOr0 PO3YMHY BHUAUISIOTHCS 3MIIHIOYI
(1)331/1 CUAIz, CUMgAlz, Al]_zMﬂzCU.

MikpocTpyKTypa 3iCTapeHOro CIUIaBy INpejcTaBicHa Ha puc. 2.2 6.
BoHa ckmagaeTscs 3 TBEpOro po3uMHY 1 BKIIIOYEHDb PI3HUX TepepaxoBaHuX
Buile das.

JluBapHi anroMiHI€BI CIUIABH.

Yuuauii HuHi cranmapt Ha amominieBi crutaBn (TOCT 1583-89)
nependayae ix momin Ha 5 rpyr:

| — crutaBu Ha ocHOBI cuctemu 41-S—-MgQ;

Il — crimaBu Ha ocHOBi cuctemu Al-S—CU;

Il — crutaBu Ha ocHOBI cuctemu Al—CU;

IV — cninaBu Ha ocHOBi cuctemu Al-Mg;

V —cnnaBu Ha OCHOBI CUCTEMH alfOMiHil — 1HIIII KOMIIOHEHTH.

XapakTepHUM MPEICTABHUKOM aTIOMIHIEBUX JHBapHUX CILUIABIB €
CHWJIYMIHH — II¢ CIUTaBH aJIOMIHIIO 3 KpeMHieM, 3a3Buyail mictsath 10% —
13% S (AK12).

MIKpOCTpYKTYpa JIMTHX JOCBTEKTHYHHX CHIyMiHIB (puc. 2.3)
CKJIAZIA€ThCS 13 CBITIUX JEHIPUTIB &-TBEPIOro PaCTBopa KpPEMHIil0 B
QIIIOMIHIT 1 TOJBIHOT €BTEKTUKH & + S roidacToro tuiy, puc. 2.3 ¢ (Tomy
mo po3unnHicTh Al B S mpu kiMHaTHI Temneparypi cranoButh 0,05%,
JOMYCTHMO BB)KaTH, IO B CTPYKTYPi CIJIABIB MIPH HU3BKUX TEMIIEpaTypax
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NPUCYTHI# D-TBepauii po34YrH, KPEMHII0).

.';;E“"”"’F ! | -y X ';br\jri I'

-_h;“* wata gy

a — J10 eBTEKTUYHUH; 6 — eBTEKTUYHUX; 6 — 3a€BTEKTUYHHX; & —
MO U (D IKOBAHUH
Pucynok 2.3 — MikpocTpyKTypa CHIIyMHUHOB (IIpaBOpyd —
CXeMaTH4YHEe 300payKeHHsI)

MiKpOCTpyKTYpa CIulaBa eBTEKTHYHOTO CKJIaqy — EBTCKTHKa a + S.
[lpu 3BuuaitHoMy cmoco0i JUTTS [ EBTEKTHKa Mae TpyOy OynoBy
(puc. 2.3 6). Kpemuiii B Hili 3HAXOAUTHCS Yy BHIUISAI TPYOUX TONOK. Y
CHJIyMiHaX  3a€BTEKTUYHOIO  CKJIaly TEpBUHHO  KPUCTali3ylOThCS
OaratorpanHi kpuctamu S cBersociporo kombopy (puc. 2.3 a). Kpemwiii
KPUXKHH, TOMYy CWJIYMIHM MalOTh HHU3bKI MEXaHIYHI BJIACTHBOCTI
(ss = 120 MITa ... 160 MIla, d = 1% ... 2%). 11106 mo30yTHcs Bia rpyodoi
CBTCKTHKHU 1 TIEPBUHHHUX KPHUCTAJTIB, CIUIAaBU MOJU(IKYIOTh, TOOTO Tepen
pO3JIMBAHHSAM B PO3IUIAB BBOASATH HEBEIHMKY KilbKicTh Hatpito (0,05% —
0,08% no macu crutaBy) abo Kaunbliito, 6opy. B pe3ysibrati MoaudikyBaHHs
30UIBIIYETHCSI KOHLIGHTpaLlisl KpemHito B eBrektuii (3 11,7% mo 15%) i
CIIaBH TIEPEOX OJIOKYIOTHCS MO0 PIBHOBICHO €BTEKTHYHOI TEMIIEpaTypH
577° C. CunymiHu 3a€BTEKTHYHOTO CKIafy, ski mictsate 11,7% — 15% S,
CTalOTh OEBTEKTHYHHMMH, 1 B 1X CTPYKTYpi 3aMiCTh NMEPBHHHUX KPUXKHX
KpPHUCTATiB KPEMHII0 € JSHAPUTH IUTACTHYHOTO &a-TBEPAOro pPO3YHHY
(puc. 2.3 2). [lepeoxonomKeHHs TPU3BOAUTH 0 HOPMYBaHHS B CTPYKTYpi
JpiOHO3EpHHUCTOT EBTEKTHKH.

MoaudikyBaHHs TOKpallye He TUIBKA MeXaHIuHi BJIaCTHBOCTI
cuiaymiHiB (S, = 170 MITa ... 200 MITa i d = 3% ... 5%), ane i nuBapHi.
MoaudikoBaHi cuiayMiau 100pe 3BaprOIOTHCS 1 MalOTh BHCOKY KOpPO3ifiHY
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CTIHKICTb.

Jnst miIBUIIEHHS MIlTHOCTI MOABIHHI CHIYMiHH JIETYIOTh MarHieM,
MIJITIO 1 MiZAI0Th TepMidHil 00poOIIi.

3a TpU3HAYEHHSIM KOHCTPYKIiHHI JMBapHi aIOMIHIEBI CIUIaBH
YMOBHO MOAUISIOTHCS Ha TaKi TPYIH:

1) crmmaBu, M0 BiAPI3HSAIOTBCS BHCOKOIO repmernyHicTio (AK12,
AKS);

2) BUCOKOMIITHI x)apoMirHi crutaBu (AMS5, AK5EM);

3) xoposiiiHocTiiki crutaBu (AMrl0; ALT4Mr).

CrutaBu, ofiepKyBaHi METOJIOM TTOPOIIKOBOT METTypTii.

Ha ocHoBi amoMiHito BUpoOIIsitOTh ABi rpynu Takux cruiaBiB: CAIl —
cneueni amominieBi mopomku i CAC — creueHi alOMiHIEBI CILUIaBH.
Creueni  amoMiHieBi  mopomkd. [l BUTOTOBIGHHS — BHPOOIB
BUKOPHCTOBYIOThH aJIIOMiHIEBY Tyzpy 1 npidHomuctepcHy Al,Os (Tadi. 2.1),
SKI PETEeNbHO MEepeMillyIoTh, 3aCHIAIOTh y Mpec-POpMH 1 MPECyloTh Mik
THUCKOM, a MOTiM IPOBOJATH cilikaHHs npu Temnepatypi 600° C. Ockinbku
OKCHJI QJIIOMIHII0O HE pO3YMHSIETHCA B QIIOMIHIEBIM OCHOBI 1 He
YKPYIHIOETBCS, TO I[i CIUIABU MAalOTh XOPOIIY >KaPOMIIIHICTh, MII[HICTb,
BHCOKY KOpO3iifHYy CTIMKiCTh, XOpOIIY TEMJIO- 1 eJIeKTPOIPOBOIHICTS,
BHCOKUH OMIp 3HOLTYBaHHS.

Brnacruocti BupobiB 3 CAII 3anexxaTh B OCHOBHOMY Bill BMICTY
OKCHTy QJIFOMIHIIO 1 CTYIIEHs JUCIEPCHOCTI atoMiHieBOi mynpu (puc. 2.4).

. a) -
i T -
A .
- o | -~ _
| o | ,z’f E”"i ™,
| - b g - \
. < o “ < !
W . |
o - W [
o o
L . w
. - i - -
- e - e
| -—
0o 1on =i, MEw S00 = " AL, M 2E

Pucynok 2.4 — 3anexxHiCTh MEXaHIUHUX BJIACTUBOCTEH BiJl BMICTY OKCHILY
QTIOMIHIIO 1 CTYIEHS AUCIIEPCHOCTI AMIOMIHIEBOT My IpH

Cneueni amominieBi cmiaBu (CAC). CruiaBu CKIQIAIOTBhCS 13

CIIEYCHOTO JIErOBaHOro airoMiHieBoro mopomky abo rpanyn. s CAC
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XapaKTepHi a00 BUCOKA MIIIHICTh, 200 XOpOIIla KapOMIIIHICTh, 800 HU3bKUI
Koe(ilieHT JiHIKHOTO PO3MIMpPeHHs, a00 HU3bKUH KoedillieHT TepTsa. 3miHa
BJIACTUBOCTEN 3aJICKUTH BiJl JETYIOUMX €JIeMEHTIB, SIKi IPUCYTHI B CIUIABI.
3anexxHo Big serytounx komrnoHeHTiB CAC TOAISOTbCS Ha TPH TPYIH.
[epmra rpymna MiCTUTh Mapraselb, XpoM, IUPKOHIH, THTaH. B pe3ynbrati
TEXHOJIOTTYHMX HArpiBiB i rapsde npecyBaHHs i ekctpysil (oOpoOka
TUCKOM)  BOHHM  pO3MAJalOThCs 3 BHIUIGHHAM  JHCIEPCHUX
iHTEpMETAIUTIIHUX (a3, M0 TPU3BOIUTH JI0 MiABUIICHHS MIIIHOCTI.

Tabmuus 2.1 — XapaKkTepuCTUKU ACSKUX BHUPOOIB BUTOTOBJIEHUX 3
CIIEYCHUX ATFOMIiHIEBHX MOPOLIKiB

Temre- Bwmict _ .
. %0 MexaH14H1 BIACTHBOCTI
Mapx Hamis- |patypa| enementiB*, %
¢dabpuxar |Bunpo-|Al,Oz|Fe |XKup|og, MIla |cg2, o, % |HB
OyBaHb Mlla
CAIl-| TlIpytku, 20 | 6-9 |0,2] 0,2 |260-300 | 200-240 | 8-12 | 85
1 CMYTH 300 160-180 | 120-140| 3-7
500 50-70 | 50-60 | 2-6
JIMCTH 20 320-340 | 280-300 | 3-4 | -
toBmmHOIO | 300 90-120 - 10-14
1,5 mm 500 30-40 - 6-8
CAIl-| TlIpytku, 20 |9-13|0,2|0,25|320-360 | 210-250 | 6-8 |100
2 CMYTH 300 170-180 | 150-160 | 4-6
500 80-90 | 80-90 | 2-3
CAIl-| TlIpytku, 20 |13-18|0,25/0,25| 380-450 | 320-360 | 3-6 (120
3 CMYTH 300 190-210 | 140-160 | 4-7
IramnoBka| 20 370-390 | 320-330| 6 |100
350 120-130 | 100-110| 8
500 70-80 | 50-60 6

* Al - ocHoBa

Hpyra rpyma CAC neroaHa 3aj1i30M, HikelieM 1 kKoOaibToM. Benmka
HIBHJIKICTh OXOJIOJDKEHHSI YACTHHOK IOpPOLIKY 3a0e3ledye yTBOPEHHS
reTeporeHHol (HEOAHOPITHOI) CTPYKTYpH, TOOTO iHTepMeTaiutiaHi (aszu
3HaXOMAATHCS B JUCIIEPCHOMY CTaHi i piIBHOMIpPHO PO3MOIiJIEeHI.

Tperto Tpyny CAC ckianalTh TpaHyJIbOBaHI CIIaBU, OTPUMaHi i3
allIOMIHIEBUX  CINIABIB, 10 MICTATh CBHHEIb, OJIOBO, KaaMIii.
Hamniegpabpukatn 3 CAC BUpoOISIOTH HarpiBaroyd CHOYATKy MOPOIIKH i
TpaHyIH B aNIOMiHi€BIH 00OJOHI, a MOTIM MiIAAI0YH TapIIOMy
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npecyBaHHIO 1 ekcTpy3ii. s criaBiB mepioi i Ipyroi rpyn mel mpoiec
npoBoauthes mpu Ttemmeparypi 400°C — 500° C, mo 3abe3neuye
CTBOpEHHsI 1 30epeKeHHsI HEOOX1THOI CTPYKTYpH 1 OTpUMAaHHS MOTPIOHUX
BractuBocTel. 3acrocoBytots CAC ans nerasneid, mo NpamioTh B mapi 3i
crauiro npu temnepatypi 20° C — 200° C, ski BUMAararoTh MOEIHAHHS
HU3BKOTO Koe(illieHTa JiHIHHOrO PO3MIMPEHHS 1 Majol TErIoNPOBiAHOCTI,
a TaKoX B Npuiago0yayBaHHI, KOJU IUISIXOM JIMTTA Ta OOPOOKH THCKOM
Ba)KKO OTPUMATH BiJMIOBIIHUI CIUIaB.

2.2 ®pukuiiini i antndpukniiini maTepiann

JIOBTOBIUHICTh JeTalieil MamMH 1 ycTaTKyBaHHS B OuTbLIid Mipi
3aJIeKUTh  Bil  3HOCOCTIMKOCTI  MartepiaiiB, BHKOPUCTAHHUX  JUIS
BUTOTOBJICHHS.

Jerani, mo TpyThCs B 3aJIGKHOCTI BiJl X 3HOIITYBaHHS BUTOTOBIISIOThH
3 KOHCTPYKUIHHHUX, 3HOCOCTIMKMX, aHTHUQPHKOIHHMX 1 (PUKIIHHUX
MaTepiaiB.

VY Oaratbox BUMAAKax Marepiald HAHOCATH Y BUTJISAI MOKPHUTTIB,
TUTIBOK a00 HAKITaJ0K Ha JieTali 3 KOHCTPYKIIHHOTO MaTepiany.

3 ycix map TepTs MiIMIMITHUKA KOB3aHHS BHKJIMKAIH, CBOTO 4Yacy,
HaHOUIBILy CKJIQJHICTH B 3a0e3reueHHi iX TpuBanoi poOOTH, B CHIIY
BHCOKHX THTOMHX HaBaHTaXEHb MPH MOPIBHIHO BEIUKUX IIBHIKOCTIX
KoB3aHHs. JJIsi TakuX MiAIIMIHUKIB Oyau po3poOieHi ChjaBH 3 MajkM
Koe(illi€EHTOM TepTs, 0 OTPUMAIIH Ha3BYy aHTUPPUKIIHHUX.

OnHak icHye psii HaWBaKIMBIIIMX BY3JiB MalllH, poOOTa SIKUX
HEMOXJIMBa 0e3 TepTd — Iie Taabma, GpUKLiiiHl My(dTH, peMiHHI mepeadyi.
VY mux mpucTposx pobodi MOBEpxHi aeraneld OOJUIBOBYIOTH CIELialIbHO
CTBOpEHHMH MaTepiaiaMH, 3BaHUMHU (PPUKIIIHAMH, SKI MalOTh BHUCOKUH
Koe(iLi€HT TepTs.

YMOBHO MNpHUHHATO HA3WBaTH Martepiand 3 KOe(illieHTOM TepTs
f > 0,2 — ppukiiitaumuy, a 3 f < 0,2 — aHTHGPUKIIHHIMHE.

Sx ¢pukniiiHi, Tak 1 aHTHQPUKIiHHI MaTepianu TMOBHHHI OyTH
3HOCOCTIMKMMHU 1 MIlIHUMH, 3a0e3reuyBaTH HaJIHHICTh 1 JOBrOBIYHICTH
MalIlIMH B MEXKaxX MPOCKTHOT0 TEPMiHY CITYKOH.

AnTHdpuKLiiiHI  Martepiand, Tak camMO K 1 (pUKIiiHI,
BIIPI3HSIOTHCS 3a CBOIMM BJIACTUBOCTSAMH, B 3aJI&KHOCTI BiJ iX
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npu3HadeHHs. HaiOinpl 4uclieHHOI TPYIOI € Martepiaid, NpH3HadeHi
JUTS TITUTTHUKIB KOB3aHHS.

VY migmumnHEKaxX KOB3aHHS MPH HOPMalbHIM poOOTi 4acTo MPHUCYTHS
pimtmHa abo MacTwiio, sIKe HaAiiHO o0epirae TMOBEPXHIO TepTsA Bix
YTBOPEHHS METaJIeBUX 3B’ A3KiB.

OnmHak B TYCKOBOMY pEXHMi, KOJIH IIl¢é HE BCTHI YTBOPUTHCS
MAacISTHUH KITUH, TIOBEPXHI PO3IUISIOTHCS TOHKUM InapoMm mactuna. [Ipu
MepeBaHTaXXeHHi, 10 Mae Micle Npu (QOPCOBAHUX pEKHMax, IUTIBKa
MacTHJIa CHJIBHO CTOHIIYETHCS, B 3B’ A3KY 3 UMM, MOXE JIETKO BUHUKHYTH
CXOIUTIOBaHHS IIOBEPXOHb 1 mopanblie 3aimaHHs iX. 3acTrocyBaHHs
HU3KOIUIABKUX METaJIiB 00epirae Bij 1bOTO.

VY psmi BUMAIKiB 3aCTOCYBaHHS PiAKMX 1 KOHCUCTEHTHHX MACTHII
BHSIBJISETHCSI Hee()eKTMBHMM abo B3araji HEMOXIMBUM. Hanpukian,
pobota By3JiB TEPTs Y BiIHOBJIIOBAJIBHUX CEPEIOBHIIAX (B PiKOMY BOIHI)
BUKJIIOYAa€ YTBOPEHHS Ha TOBEPXHI TEPTS OKUCHOI IUTIBKH, SKa
MepeNIKo/Kae CXOMIIOBAHHIO JIeTalIeH, 0 TPYThCS.

CroinbHa MPHCYTHICTh MACTHJI T4 IHINMX OPTraHIYHHUX PEYOBHH 3
PIAKMM KUCHEM 1 CHJIbHUMM OKHCJIFOBAYaMH B3arajil BHKJIIOUAETHCS, TOMY
0 TPHU3BOIUTH JIO 3aliMaHHs. HasiBHICTH HABITh HE3HAYHHMX KiJIBKOCTEH
MacTujia HENpUIyCTHMa B KiHONPOEKIiHHiM, 3ByKO3aMUCHIN amapaTypi, a
TAKOXX B MEXaHi3MaxX KOHTPOIIIO, YIPaBIiHHA 1 T.11.

Ile mpu3BoaMTH 10 HEOOXIMHOCTI 3aCTOCYBaHHS MarepialiB, IO
3a0e3meuyoTh poOOTY BY3IIiB TepTs 0€3 piguHu a0 MacTHIA.

TpuBanuii yac OCHOBHUMH MaTepiaaMu JUIs MiIIAITHAKIB KOB3aHHS
Oyynu OUTI MeTaJd: CIUTAaBM Ha OCHOBI OJIOBA 1 CBUHI[IO, CIUIABU KaJMifoO,
M’ SIKl CIUIaBH aJIOMIHIIO, CIUIABM MIIl Ta CBUHIO. [[IIBKM OKCHIIB, IO
BUHUKAIOTh Ha MOBEPXHI Mili i OPOH3HM, € BEIbMH XOPOIIUM MAaCTHIIOM.
[{uM MOSICHIOETBCS IIUPOKE 3aCTOCYBAaHHS MiJli B AKOCTiI aHTH()PHUKIIHHIX
MaTepiaiB.

3axucHy IUIIBKY, IO Tpa€ pojib MacTUia, MOXHA CTBOPHUTH,
JOMIIIYIOYM [0 CIUIaBiB TpadiToBi MOPOILIKH, AUCYIb(in MoniOneHy Ta
1HIII TBEpJli MACTUIIbHI MaTepialiu.

I[lpuy  BHCOKIH  TOYHOCTI  BHUTOTOBIIGHHS  BY3JiB  MOXHA
BHUKOPUCTOBYBATH KOPCTKi MiJIINITHUKOBI MaTepiaiu, M0 Pi3KO MiIBUIIYE
X 3HOCOCTIHKICTB.

[NominmenHs: yMOB 3MaIeHHS 1 CTBOPEHHS T1POCTaTHYHOTO THCKY B
MacCTUJIbHIN CHCTeMI, 10 3a0e3neuye CIJIMBaHHS Baja MIPU MyCKy JIBUTYHA,
7o3BoJsie  Oe3MeYHO  3acCTOCOBYBAaTHM  TBEpAi, 30KpeMa XpOMOBaHI
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HIIIIUITHUKHA.

2.3 Bumoru, siKi npej iIBJASIOTHCH 10 MaTepiatis

SKCIUTyaTallii:

- 3JaTHICTh MaTepialiB JIETKO MifgaBaTHCs MeXaHiuHiiH oOpoOii, mpocTta
TEXHOJIOTis iX OTPUMAaHHS, BiJICYTHICTh B iX CKJIaJl JJOPOTMX KOMIIOHEHTIB;
- cra0uibHe 3HAYEeHHS Koe]illieHTIB TepTH;

- 3IATHICTh MaTepialliB JI0 MIBUAKOIO MPHUIPALIOBAHHS, HU3BKUI 3HOC,
PIBHOMIpHUI pO3MOLT HOTO 32 HOMIHATBHOIO IIJIOIIEI0 KOHTAKTY;

- KOpO3iiiHa CTIMKICTh, TEIUIOCTIMKICTh, XOpOIla TEIJIOMPOBIIHICTD,
TEIJIOEMHICTh, HU3bKHI KOC(II[IEHT TEIIOBOTO PO3IINPEHHS;

- TNpPOAYKTH 3HOCY HE IOBUHHI OyTH aOpa3MBHUMH, TOKCUYHHMH 1
HeOe3MeUHUMH B TIOXKEKHOMY BiTHOLICHHI.

Kpim ToOro, antudpukuiiini martepiamd MaioTh OyTH MIITHUMH,
3a0e3Meuyour MePEBAKHO MPYXKHUM KOHTAKT, 30epiraTH Mpare3laTHICTh
By3J1a TIPH HEHAJIMHOMY MacTWIi. Y psJli BHNAJKIB, KOJU Yepe3 KOHTAKT
NPOITYCKAIOThCSI BENUKI CTpyMH (HAanmpWKIag, B POJIMKOBHX MalllMHAX
KOHTAKTHOTO 3BapioBaHHA |nx = 100 kA), martepianu MOBHHHI MaTH
HU3BKUH eneKkTpoorip. BoHu He MoBMHHI B X011 30epiranHs i eKcruryaTaiii
3a3HaBaTH (DAa30BI TEPETBOPEHHSI, IO MPU3BOAATH JO 3MiHU (hi3UKO-
MeXaHIYHUX BJIaCTHBOCTEH.

[Ilo6 yHWKHYTH BUHHKHEHHS XOJOAHOTO 3BaplOBaHHS Tix dac
TPHUBAJIMX 3yNUHOK 1 MPH MOPYLIEHHI 3aXMCHOIO MPOIIAPKY IIi MaTepiain
He MMOBHHHI MaTH XiMIYHOI CIIOPIAHEHOCT] 3 KOHTPTIOM.

OCHOBHOIO BJIaCTUBICTIO aHTU(PUKLIIMOHHOI MTapH TEPTS € HASBHICTh
MO3UTHBHOIO TPAJiEHTa MEXAHIYHUX BJIACTHUBOCTEH 10 TIMOWHI B
MoeHaHHI 3 TpyxHOW nedopmaiiero. [Ipu tumactuuniid nedopmarii —
3IATHICTB 710 0aratopazoBoro rnepene)OpMyBaHHS, MO HE TPU3BOIUTH 10
OKpPHXYyBaHHs MaTepiamy.

3abe3mneyeHHsT O3UTUBHOTO TpaieHTa MEXaHIYHHX BIACTUBOCTEH
CTBOPIOETHCS PIAKUMH KOHCHCTEHTHUMH 1 TBEpAUMH MacTiiiamu. OnHak 3a
iX  BIICYTHOCTI TO3UTHUBHUHA  TPaji€HT TIOBUHEH  CTBOPIOBATHCS
MOBEPXHEBHM IAPOM CaMOT0 aHTU(PPUKLIHHOrO MaTepiany.
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Jis 1bOT0 ICHYE KiTbKa IUIAXIB!
- Marepian yTBOPIOE OKCHIHY TUTIBKY OUTBIN MJIACTUYHY, HIK OCHOBA,;
- Marepian BHIUIE OJUH a00 KiJibKa CBOIX KOMITOHEHTIB, SIKi CTBOPIOIOTH
TUTACTUYHY 1 JIETKOIJIABKY TUTiBKY;
- Ha MOBEPXHIO Marepialy HaHOCATh MOKPUTTS 3 MIIHOI 1 JIETKOIUIABKOT
pPEUOBMHHU: MeTally, IUIaCTMacH, TBEPJAOro 3mauieHHs (aucynbdisn,
miceneHiyM, rpadir i iH.).

2.4 3acTocoByBaHi mMiIINITHNKOBI CILIaBU

Ha pBurynax BHyTpimHbOro 3ropsinas B komumHbomy CPCP mis
BKJIQJUIINB  MiJIIMIIHUAKIB ~ KOJIHYAaCcCTOr0  Bajia  KpiM  0a0OOwuTa
BHKOPHCTOBYBAJIM aJIFOMiHi€BO-OJIOB' stHmid ciiaB AO20-1, mo MicTuTh
20% onoBa. OcoOmuBOCTI pOOOTH TaKMX MiJIIMIHHUKIB BH3HAYAIOTHCS
MpolecaMy CyMICHOCTI CIUTaBiB B yMOBax CyXOro i 3MIIIaHOTO TepTsl.

CrmuiaB AO20-1 BigHOCHTBCSL [0 TPYIH MartepiajiB, B SKUX M’ sKa
(haza pUCyTHS BCEpPEAMHI KOMITO3MUIIIi 1 BUUABIIOETHCA HA MOBEPXHI, IO
TPYThCS B pe3yNbTaTi IUIACTHYHOI nedopmarii metary. JKopcTkicTh TepTs
MPHU3BOAUTH 1O YTBOPEHHS CYIIBHOI IJTIBKH OJIOBA, a MPH 3MilIaHOMY
pPeXUMI TepTs M sika (aza po3MaszyeThCsl 10 MOBEPXHI Y BUIJISIIII «XBOCTIB
komeT» (puc. 2.5). Peakiiis Ha BmwkuMaHHS M 'akoi (a3u mpu HasSBHOCTI
TPAaHUYHOTO 3MallleHHs, a OCOOJNMBO B pa3i METajeBOro KOHTaKTYBaHHS,
MPOTiKa€e AyKe IHTEHCHBHO, IO BCTAHOBJIEHO BUMPOOYBAHHAMH B YMOBax
BUKOPUCTAHHS  pajioaKkTMBHUX  i3otomiB  omoBa  (Sn1l3). Ilum
MOSICHIOIOTHCSL XOPOIIIl 3aXHCHI BIIACTHBOCTI CTBOPEHHOI IUTIBKH OJIOBA, SIKi
BUSIBJICHI MPH BH3HAYECHHI peakiii CMJaBiB Ha TOCHJICHHS PEKUMIB TEepTs
mig uyac BumpoOyBaHb. HasBHicTh M’'sikoi (a3 BcepeAMHI KOMIO3HUIIT
3a0e3mneuye MOCTIHHY CTPYKTYPHY camooprasi3ailito, 110
CYIPOBOKYETHCS YTBOPEHHIM 3aXUCHOI IUTIBKH (TPETHOrO Tija), i OLIbII
TpHBajy poOOTY MiANIMUITHUKIB.

[linmmnHuKn 31 CBUHIIOBaTOl OpOH3M sl TOTYXHHX JAW3ENTIB
teruioBo3iB 2TE116 (au3ens 5/149) He 3a0e3meuyroTh HaIiHHOTO 3aXHCTY
KONIHYAacTHX  BaJiB  Big  MOWKOMKeHb. Ha  BopoHbKchkomy
teruioBozopeMonTHoMy 3aBoai (BTP3) 3a mepiox 3 1997 no 2002 p. p.
OTPHMaHI CTATUCTUYHI JIaHi, SIKi CBIIYaTh MPO Te, IO YUCIIO MOIMIKOIKEHUX
KOJIIHYaCTHX BaJiB, SKi MpaIloBaii 3 TMIANIMITHUKAMUA 3 CBHHIIFOBATOI
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OpoH3ua, B 4,3 pasu Oinbie, Hix 31 crtaBom AO20-1.

Pucynok 2.5 —Po3znozin 0110Ba Ha IOBEPXHi TEPTSI B XapaKTEPUCTHUHOMY
BUITPOMIHIOBaHHI 0JIOBA

3acrocyBanHs BkIaauiB 31 cruiaBom AO20-1 Mae 3HA4HI TepeBaru
1 Iy)Xe BUTIJHO B E€KOHOMIYHOMY BiJIHOIICHHI, OCKUIBKH TEXHOIOTIS ix
BUPOOHHWITBA 3a0e3liedye OUThII HHU3BKY BapTiCTh BKJIAJUILNIB, HIX IPH
BUKOpUCTaHHI CcBHUHIIOBaTOi OpoH3u. Opnak ciuaB AO20-1 wmae i
HEIOJIIK — OLTBII dKOPCTKI BUMOTH JIO TOYHOCTI CKJIaJIaHHS 1 BUTOTOBJICHHS
BY3JIiB, 11O TPYThCS, TOPYIICHHS SKUX 1HOI IPU3BOAUTH JI0 BUXOAY 3 Ay
BKJIQ/IMIIIB M1 Yac 0OKaTHUX BUTIPOOYBaHb.

VY 3B’s13Ky 3 IIUM, @ TAKOXK Yepe3 HeoOXiIHICTh 30UIbIIIEHHS BTOMHOL
MIITHOCTI BENHCS POOOTU 10 CTBOPCHHIO HOBUX CIUIABIB Ha aOMIHIEBIH
OCHOBI, SIKl HE MAIOTh 3a3HAYE€HNX HEJOJIKIB.

B pmanmit 4ac HaMmiTHIOCS KiIbKa HAmpsSMKIB Yy CTBOPEHHI
3HOCOCTIHKHX alllOMiHIEBUX CIUIaBiB 0e3 1CTOTHOI 3MiHM TexXHOJoOrii iXx
BUpPOOHUIITBA. B meprry uepry — 1ie J0JaTKOBE JICTyBaHHS aJFOMIHIEBOT
MaTpHlli, CTBOPCHHS BKJIIOYEHb TBEpAMX (a3 TEBHOI BEIMYUHU 1
BiacTuBOCTeH. [lepeBary cimim BijmaTH crnocoOy MiJBUIIEHHS MIIHOCTI
CIUIaBiB BBEACHHSM B ANIOMiHill JIeryrounx 100aBOK, OCKUTBKM BiH HeE
BHMAarae CTBOPEHHS CKJIQJIHOTO OCHAIIEHHS Ta YCKIIaHEHHS TEXHOJOT1].

BBenenns sieryrounx g00aBOK Mmepeciigye B OCHOBHOMY TPH METH:

a) CTBOpeHHs TBepaux (a3, sKi 3HWKYIOTh 3HOC MaTepiany i
MOKPAILyIOTh MIKpPOTiApOIiHaMIKy MOBEPXOHb. B SKOCTiI TakuX BKIIIOYEHb
BUKOPHUCTOBYIOThCS Ximiuni croiayku FeAl, AIN, CuAl, MgS, S ta iu.;
MaTpUIICIO CIJIaBy € aJIOMIiHIEBHH TBepAMH po3unH. XiMiuHI Ta (i3W4Hi
BJIACTMBOCTI JFOMIHIJIIB Ta IHIIMX IHTEPMETATIYHUX CHOIYK, IX KUJIBKICTb,
(dopMa i po3moIiI B aJIFOMIHIEBIM OCHOBI BIUTUBAIOTh HE TUIBKU Ha MPOILEC
TEpPTs, aJi¢ 1 Ha CTATUYHY 1 JUHAMIUHY MII[HICTh ITiIIIAITHAKA;

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

16

0) 3MiHa BiacTUBOCTEil anroMiHieBoi matpuil. Jleryroui enemeHTH,
po3uMHEHI B amoMiHii B 3HauHHX KimbkocTsix (Mg, Ag, Cu, Zn), ciyxatb
JUI. TMIABUINEHHS MIIHOCTI ChjaBy 1 WOro 3JaTHOCTI BUTPUMYBATH
HaBaHTaXeHHs. [HOAl, HampukiIax B pa3i NPHCAAKH Mifi, JOJATKOBE
3MII[HEHHSI I0CATAETHCS B PE3yJbTaTi TBEPAIHHS,

B) JIETYBaHHS M SKMX CKJIQJIOBUX CIUIaBiB, IO 3a0e3rnedye Oumbi
aKTHBHE TIEPEHECEeHHsI TUIIBOK M’ SIKO1 (ha3u MpH MOCUIICHH] PESKUMIB TEpPTSI.

[IpoBeneni mocmikeHHS 3  ypaxyBaHHSIM  3apyODKHOrO Ta
BITYM3HSHOIO JIOCBiIy JO3BONWIM BHOpaTH B SIKOCTI OCHOBHOTO CIUIAB,
sxuii MicTuTh 10% onoBa i 2% cBuHIio. [Ipy 1bOMy He TIOTPIOHO BBOIUTH
ICTOTHI KOPEKTHBHU B TEXHOJIOT1F0 BUTOTOBJICHHSI i IIIAITHUKIB.

Hocsigueni crtau cucteMu Al-S+Pb, 1m0 mictsats 10% onosa i 2%
CBUHIIO, OYJIM JIOAaTKOBO JICTOBaHI KPEMHIEM, MiJUII0, IIUHKOM. Jleryroui
€IEMEHTH BBOAWIM sl 3MII[HEHHS CIUTaBy, WiJBUIIEHHS BTOMHHX
XapaKTePUCTUK, 3MEHIICHHS Taps4elaMKOCTi, TMOJNIMIIECHHs JIUBApHUX 1
KoposiiiHux BractuBocTed. 11[o0 BHMOpaTH onTHManbHUI CKIaj CIUIaBy,
BHUBYAIM 3MIHM B CTPYKTYpi MaTepially MpH pi3HOMY BMICTi JIETyIOUMX
€JIeMEHTIB.

Haiibinpmmii BHECOK B 3MIIIHEHHS CIJIaBY BHOCHTH KPEMHIH, SIKHUii
YTBOPIOE 3 ANIOMIHIEM EBTEKTHKU. PO3SUMHHICTH KPEMHIIO B allfOMiHIi MpH
eBrekTH4Hii Temrepatypi (577° C) cranoButh 1,65%, a npu KiMHaTHIH —
0,05%. Axmo Bmict kpemuito B cmiai Bume 0,05%, B crpykTypi
ATIOMIHIIO Bl[[6yBa€TI)C}I BUIICHHS KPUXKOI'O TBEP/IOTO PO3HUHY erMHIIO
3 amominiem (98% S) y BUIIAAI TOMKOMOMIOHMX KpPUCTAiB, sKi,
PO3TAIIOBYIOUYMCh TI0 MEKax 3€peH aIIOMiHi0, pI3KO 3MEHINYIOTh
TUTACTUYHICTh CIUIaBy 1 HOro TPINIMHOCTIHKICTh. Xoua B JOCIITHOMY
CIUTaBl TBepUil po3unH nepeHacudenuii i mictuth 0,2% — 0,6% kpemHito,
BUJIUJICHHSI KPEMHIIO TI0 MEXKax 3epeH He MM Pi3K0 BUPaKEHOI roa4acToi
OynoBu. lle MOXHA TOSICHUTH BIUTMBOM Ha 1X YTBOPEHHS Mili i IIMHKY.
BkitodueHHsI KpeMHiI0 TPU3BOIATH 10 3pi3y BOTHHUII CXOILIIOBAHHS, IO
YTBOPIOIOTHCS 1 TIEpENyIOTh BHHUKHEHHIO 3a/IUPY.

Minp, 1110 BXOAWTH B TBEPIAWH PO3YHMH 3 afOMiHiEM (B TOCITITHOMY
criaBi mictunocst 0,4% — 0,6% mii), uepe3 HepiBHOBaXKHY KPUCTAIi3aLlit0
BUKIMKae BuauieHHs Ga3u CUAl,.

CrpuaTnMBUi BIUIMB LIWHKY MOJSATa€ B TOMY, IO BiH OJHOYACHO
3MIIHIOE TBepAy aitomiHieBy Matpuiro (B Hei Bxomuth 0,20% — 0,25%
MHKY) 1 TBepauii po3unH ojoBa (0,6% — 0,9% 1uHky). OcTaHHe 0COOIMBO
BaYUIMBO, TOMY 10 BBaXKA€ThCH, MI0 BHCOKA Ipale3faTHICTh
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aHTU(PUKLIIHHOTO MaTepialy JOCATaeThCsl MPU TMEBHOMY CIiBBiIHOIICHHI
MII[HOCTEH MaTpulli 1 M SKUX CTPYKTYpHUX CKIagoBuX. OCKUTbKH B
naHoMy cruiaBi B mopiBHsHHI 3 AO20-1 martpuils I0AaTKOBO 3Mil[HEHA
KpPEMHIEM, MIJJII0 1 IMHKOM i, KpiM TOro, B Hill NpuCyTHI TBepai daszm
CuAl, i S, To 3MilHEHHS M KO CTPYKTYPHOI CKJIAJI0BOI IIMHKOM
3a0e3rnedye HEOOXiJHE CHIBBIAHOIICHHS MII[HOCTEH Matpuii 1 1€l
CKJIaJIOBOI.

BBeznieHHs1 B CIUTaB CBUHIIIO CHpPHUSiE YTBOPEHHIO B CTPYKTYpi JBOX
JerkoraBkux 1 M’ sikux ¢as. [lepima mictuth B ocHOBI onoBa 0,2% — 0,3%
amoMinito 1 10 0,1% kpemuito; i TemmnepaTypa IUIaBICHHS CTaHOBHTH
214° C. Jlpyra da3za, sixka mictuth 83% — 84% cBuniito, 14% — 16% onoga i
no 1% uwmeky, mMae Temmeparypy miasieHHs 170° C. Taka mouaTkoBa
CTPYKTypa JO3BOJISIE€ CIUIaBY JIETKO MPHCTOCOBYBaTHCSA 10 3MiHHM yMOB
poboru.

[pu pimuaHOMY TEpTi ApiOHI BKIFOUEHHS TBEpAUX (a3 cipuiiMaroTh
HABaHTa)XEHHS 1 CTBOPIOIOTH BUTIIHUI MiKpopenb' € Al YTpUMAaHHS
MacTuja 1 CTBOPEHHs HEOOXIAHOTO MacisHOro mapy. HasBHICTH CBHHIIIO
Pi3K0 3MeHIIye Koe(illieHT TepTs BCiel CUCTEMH.

2.5 Pe3ynbraTn BUnpodyBans ciiasy AO10C2

B pesynbrati npoBenenux H. A. Byiie 3 KOJIEKTHBOM JOCIIIKEHb
OyB B 3aIpOIIOHOBaHUI JTOCBIMHUI CIUIaB, 10 CKiIany skoro Bxoautb 10%
onoBa, 2% ceunemo, 0,8% xpemuiro, 0,3% unwmuky, 0,02% THTaRHYy,
QIIOMiHIH — Bce iHIIe.

BusHaueHHs aHTH)PUKIIHHUX BIACTUBOCTEH (3aAMPOCTIMKICTD,
3HOCOCTIHKICTB, TEeMIIepaTypa MEepexoay B PEKHUM TPAHHUYHOTO TEPTH)
craBiB AO20-1 i AO10C2 npoBoannu Ha Mammai CMLI-2 3a cxemoro
«PONUK—KOJIOJKAa» 3a Pi3HMMH MeToaukamu. Pommk miamerpom 40 mwm,
BukoHaHui 3i cram 45 (tBepumicte HB 198, mopcrkicts 0,25 mkm),
konoaka pozmipom 10 mm x 10 MM — 3 gocnimkyBaHoro criaBy. OTpumani
JlaHi Ipe/cTaBlieHi B Tabnuii 2.2.

BunpoOyBaHHAME BCTaHOBJICHO, IIO Yac 10 BUHUKHEHHS 3aJHpa y
craBi AO10C2 B 5 pasiB Oinbie, Hixk y AO20-1, 3HOC 3pa3kiB mpHu TepTi
0e3 3MalIeHHs MPUOIU3HO OAHAKOBHIA, a KPUTHYHA TEMIIEpaTypa Mepexoay
B pexuM 3mimanoro tepts Ha 20° C Bume, 1. s. ciutaB AO10C2 wmae
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KOMIIJIEKC OiTbII BUCOKUX aHTHU(PPUKIIHHAX XapaKTEPUCTHK.
Tabnuus 2.2 — AHTH(GPHUKLIRH] BIACTUBOCTI CIUIABIB

Yac no Jlinitinmii 3s0c | Kputnuna temmnepatypa
Martepian| BHHHKHEHHS |NIPH CyXOMY TepTi,| TEPEXOaYy B PEXKHUM
3a/1Mpa, XB MM 3mimanoro tepts, °C
A020-1 38 0,20 160
A010C2 180 0,20 180

CreHsioBi BHNPOOYBAaHHS JUISl BU3HAYCHHS BTOMHOI MIITHOCTI 1
MPOTU3aUPHUX  BJIACTUBOCTEH Oyiu MpoBeAcHI Ha  3aBOJI3BKOMY
MOTOpPHOMY 3aBOjIi. BTOMHY MIIIHICTh BKJIQJIMIIIB OI[IHIOBAJIM 332 CEPEIAHIM
MATOMUM HAaBaHTAXXCHHSM, TIPU SKOMY IUIOIIA BTOMHOIO PYyHHYBaHHS
aHTH(PUKIIAHOrO 1mapy craHoBUTh 15%. B pe3ynbraTi JEKUTBKOX cepiid
BUIMPOOYBaHb OyJO0 BCTAHOBJIEHO, IIO BTOMHA MIllHICTh AOCIiIKYBaHUX
BriauiniB 3i cruraBoM AO10C2 we nHmxkue 62,5 Mlla, a s cepiliHux
BkiaaumiB 31 crutaBoM AO20-1, BoHa ckiana 45 MITa.

3aipoCTifKiCTh BU3HAYAM, 30UTBIIYIOYM HABAaHTAXKEHHS JIO PIBHS,
MpH SIKOMY BHHHKaJIO 3aimaHHs. CepelHE HaBAaHTAXKCHHS JUIA CEPIMHUX
BrutauiniB 31 crtaBoM AO20-1 ckiano 12,9 xH, a ans gociipkyBaHuX 3
anTudpukniiauM cruiaBom AO10C2 Bona pgopiBaroBana 17,5 xkH, T00TO
Oyna Ha 35% Buie.

3a JaHUMHM CTEHJOBUX TECTIB 3 BTOMIICHOCTI, IPOBEICHUX Ha
Tamb6oBchkoMy 3aBoai minmmnHukiB ko3anus (T3IIK), mpu cepenabomy
MUTOMOMY HaBaHTakeHH1 75 MIla BTOMHiI BUKpHITyBaHHS poOOYOro mapy
BinOymucs yepe3 115 4 Ha mocnipkyBaHUX BKIaguinax i yepes 87 roq — Ha
cepiinux 3i craBom AO6-1-1. 3a qanuMu MiHCBKOTO MOTOPHOI'O 3aBOJY,
BTOMHA MIIHICTh BKJIaguiiis, Burorosienux Ha T3IIK, ckmama 53 MIla
s crutasy AO10C2, 35 MIla s AO6-1-1 1 30 MIla s AO20-1.

Ha mincraBi pe3ynbpTaTiB 3aBOICHKMX BUIPOOYBaHb 1 JaHHX IO
eKCIUTyaTallii JOCHIDKYBaHUX JBUTYHIB MIHCBKUH MOTOPHHE 3aBOJ
MOBHICTIO TEPEUIIOB HA BUKOPUCTAHHS IiJIIMIHHUKIB 3 HOBUM CIUIABOM
JUISl TIPOMUCITIOBOT cepii BUTYHIB.
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3 KOHTPOJIBHI BAIUTAHHA AJ51
CAMOIIEPEBIPKHM I KOHTPOJIIO
HNIATOTOBJJEHOCTI CTYAEHTIB 10 POBOTH

[pupona anTUHPUKIIHHOCTI.

[lepeBaru i HEJOMIKY ANFOMIHIEBUX CILIABIB.

CrutaBu Ha OCHOBI aJTIOMIHIIO.

da3u B aIFOMIHIEBUX CIJIaBaX.

Knacudikariiis cruiaBiB Ha OCHOBI aJTFOMIHIFO.

@a30Bi mepeTBOPEHHS PU HArpiBaHHI i OXOJIOKEHHI.
[MpuHIMIYM JIeryBaHHS.

Tepmiuna 06pobKa.

JluBapHi anrOMiHI€BI CIUIABH.

10.CnnnaBw, 1o aedopMyroThCS 1 He 3MILHIOIOTHCS TEPMOOOPOOKOIO.
11.TTIpomMuCcTIOBI MapKu.

12. Autudpukiiiini Ta iHm BractTuBocti. O0MacTi 3aCTOCyBaHHS.

CoNOOA~WDNE

4 MATEPIAJIN, IHCTPYMEHT, IPUJIAIMU,
OBJATHAHHA

1. 3pa3ku i3 CIUTaBiB HA OCHORBI QJIFOMIHIIO.

2. Bepcrart a5 nomnipyBaHHs 3pa3KiB.

3. [lpunaau i BU3HAYCHHS TBEPOCTI 3a bpiHemiem.

4. lpunan 1y BU3HAUYEHHS MiKpoTBepaocTi matepianis [IMT-3.

5. Ontnunnit mikpockor NU-2.

6. Komn'rotep, HaOip nudpoBux ¢otorpadiii CTpYKTYp CILIaBiB.

7. punan nis BU3HaYeHHs KoedilieHTy TepTs koB3aHHsS TMM32A.
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5 BKA3IBKH 3 TEXHIKHU BE3IIEKHA

Bepcratu i npunany, sKi BUKOPUCTOBYIOTHCSI IPH BHKOHAHHI JaHOL
pOOOTH MIAKITIOYAIOTHCS O MEpexi 3MiHHOrO cTpyMmy Hampyroto 380 B i
220 B. Tomy icHye HeOe3neka ypaxeHHs! eICKTPHYHIM CTPYMOM, a TaKOXK
TpaBMyBaHHS 3pa3koM MNpH Horo mnoiipyBaHHi abo wuwripyBaHHi. s
MOMEPEKEHHS HEIIACHUX BUIAJIKIB, 8 TAKOX TOIIKOHKCHHS MPHIAIIB 1
o0JIaiHaHHs, HEOOXiTHO BUKOHYBATH ITEBHI BUMOTH O€3IEKH:

1) npucrynaT 10 poOOTH MICs IHCTPYKTaXKy 3 TEXHIKH OE3MeKu y
KepiBHHKa POOOTH 1 3aCBOEHHS MaTepialy JaHUX METOAMYHHUX BKa3iBOK;

2) BKIIOYATH TpPWIAOM TUIBKM 32 BKa3iBKOK BHKIajgada abo
J1a00paHTa,

3) BUKOHYBAaTH TUTbKH POOOTY, MepeadadeHy 3aBIaHHsIM;

4) nepekoHaTHCS B HaJIIHOCTI 3a3eMJICHHS BepcTaTa,
ENeKTPOI30IALi KaOemro i MPOBO/IIB;

5) BUSBIISATH OCOOJIMBY YBaXKHICTb 1 aKypaTHICTh IPH POOOTI;

6) He TOpKaTHCS PyXOMHUX 1 CTPYMOBEIYYMX YaCTHUH 00JIaIHAHHS;

7) mpalroBaTH Ha BEPCTaTI i3 3aCTEOHYTUMHU MaH)XETaMH PYKaBiB;

8) moBimomisITH  BHKJIaJaueBi abo JgaboOpaHTy TPO  BUHHKII
HECIIPaBHOCTI 00JIaJIHAHH, HE HAMAraTucsl YCYHYTH iX CaMOCTIHHO;

9) BUKOHYBATH pOOOTY TIPH HASIBHOCTI B JJAOOpATOPii HE MEHIIIE IBOX
oci0;

10) micnist 3aKiHYeHHS pOOOTH BUMKHYTH OOJIaJJHAHHS 1 TIPHUBECTH B
MOPSAZI0K poOoYe MicIe.

6 MOPAJOK MPOBEJEHHS JABOPATOPHOI
POBOTH

1. [TigroryBatn 2—3 3pa3ku UUTi(iB 115 MeTanorpadpiuHoro aHaiizy Ta
BU3HAUCHHS MIKPOTBEPIOCTI IIOBEPXHi.

2. 3aMipsTH TBEPAICTb Ta MIKPOTBEPAICTh 3pa3KiB.

3. 3 BUKOPUCTAaHHAM MIKPOCKOITY Ta IIUISIXOM aHalli3y KOMII' IOTEpHUX
300pa)keHb 3pOOHUTH OMUC CTPYKTYpH. BH3HAUMTH PO3MIpH 1, OPIEHTOBHO,
KUTBKICTh KapOiIiB.
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4. BuBYMTH KOHCTPYKLIIO TpHJaxy Ui BHU3HAYeHHS Koe]ilieHTy
TepTs KoB3aHH TMM32A ta MeToAnKYy BUIPOOYBaHb.

5. BuzHaunTu cuiy TepTsS NpH KOB3aHHI YaBYHHOTO Ta CTajJbHOTO
3pa3kiB. Po3paxyBatu koeillieHTH TepTs IUX MaTepialiB.

6. Cxiactu 3BIT.

7 3MICT 3BITY

1. HaiimenyBaHHS i MeTa pOOOTH.

2. Kopotki TeopeTHuHi BiJOMOCTi.

3. XiMiyHH# cKIaa OCIIIHKEHUX aTIOMIHIEBUX CILJIABIB.
4. Meroauka BUIIPOOYBaHb.

5. TaGnuis pe3ynbTaTiB JOCTIKEHb.

6. AHami3 pe3ynbTaTiB.

7. BucHoBKH.
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