Jleknisi 17. AOpa3uBHHH TeXHOJIOTIYHUH IHCTPYMEHT

1. Hlnigyroui abpazuBu

[Imi¢gyroui abpasuBm -  TBepai, JApIOHO3EPHUCTI, KPUCTATIYHI PEUOBHHU B
MTOPOIIKONOAIOHOMY CTaHi. 3a MOXOKEHHSAM OyBAarOTh NMPUPOJHHMH 1 MTYYHHMH. B onTHYHOMY
BHPOOHUIITBI a0pa3WBH 3aCTOCOBYIOTh y BIJIBHOMY CTaHI — Yy BHIUISJI PIJKHAX CYCIEH3ii, ado B
3B'I3aHOMY — alMa3Huil iHCTpyMeHT. OCHOBHUMH IHUTiQylouMMH abpa3vBaMHU € aiMmas, KOPYHI,
€JIeKTPOKOPYH]I, KapOiJl KpeMHito, Kapodim 6opy.

Anmaz (IpUPOTHUHN | CHHTETHYHHI) — KpHCTaTidHa MOAMQIKaIlis ByIJIemio. TBepaicTh 1Mo
MiHepayoriuHii mkam 10, mikpotBepmicte 100 000 mIla. Anma3z 3ycTpidaeTbess B MPUPOII Y
BUTJISAZII OKPEMHUX KpHCTaliB, IO BPOCIU y TipchbKy nopoay. CHHTETHUYHI ajiMa3u y BHUIJISLII
MOPOIIKIB OJIEPXKYIOTh PI3HUMH METOJaMH: KpUCTANi3alli€l0 BYIJICIIO 3 HOTO pO3YMHIB Y
PO3IIABIEHUX MeTallaX; eMiTaKCHAIbHUM HapOIyBaHHSM Ha alMa3HUX 3amajax y MPHCYTHOCTI
BYTJICIIEBOYTPUMYIOUMX ra3iB abo piJIKOTO CepeIOBHUIIA; MPSIMOIO TIepedy 0BOI0 KPUCTAIIYHAX IpatT
rpadgiTy B ajiMa3Hy. Y 3aJeXHOCTI BiJl YMOB CHHTE3y OJIEPKYIOTh HOpPOIIKH, 3€pHA SKUX
BIJIPI3HSIOTHCS pO3MipamMH, (OPMOIO, XapaKTePUCTUKOIO MOBEPXHi, MIIHICTIO 1 KpUXKicTio. J[is
00pOOKH ONITHYHUX MaTepiajiB iX B OCHOBHOMY BUKOPHUCTOBYIOThH Y 3B'SI3aHOMY CTaHi. Y BiJIbBHOMY
BUTJISAZII BOHHM 3HAXOJATh 3aCTOCYBaHHS Ha 3aBEpIIATHHHUX CTAMIIX OOpPOOKH MESKUX ONTHYHUX
KpHUCTAJIB.

Kopyno — xpucraniuauil okcuj amoMiHiio Al,O;. 3ycTpiuaeTbes K CKJIAZOBa 4acTHHA

TipCBKUX TOPi y BUITISAL KpUCTaliB. BMicT KOpyHIy B TipChKHUX TOPOAAx KOJMBAETHCS BiJ
necatux yactok g0 100%. Jomimku Fe, Cr 06ymMoBIOIOTE KOJip KOpyHAy. HakmakoM Ha3uBaroTh
KOPYHJ Yy CIIOJydeHHI 3 T€MaTUTOM, MiPHTOM, MAarHETHTOM 1 CiltogaMu. TBepIicTe KOpyHIY IO
MiHepaJIoTiuHii mKkami 9 oamHMIb, MikpoTBepaicte 16000 — 24000 wmlla. V BimeHOMY cTaHi
BUKOPUCTOBYETHCS /IS UTI()yBaHHS MPAKTHYHO BCIX ONTUYHUX MaTepiaiB.

Kapboxopyno — xiMiuHa croiiyka BYTJIENIO 3 KPeMHIEM, OTpUMaHa MpH IUJIaBIEHHI CyMilli
BYTUIIS 3 KBapIOBHM ITickoM. UucThii kapOOKOpyHJT Oe30apBHHMA, TEXHIYHHNA — MopapOOBaHUHA Y
Pi3HI KOJLOPH BiJl ICHO-3€JICHOTO JI0 YopHOTO. TBepaicth 9,5, MmikpoTBepaicTs 28000 — 33000 ml1a.
Jliist 06poOKM ONTUYHKX MaTepialliB Mae 0OMEKEHEe 3aCTOCYBaHHsI, TOMY IO 3aJIMIIA€ HA TOBEPXHIi
[IHOOKI TOPSITTUHU.

Enexmpoxopyn0 — KpUCTATIYHUNA OKHC AQIOMIiHIIO, OJEPXKYBaHUH EJICKTPOBHUILIIABKOIO

ripcbkux mopia. [I[poMHCTIOBICTh BHITYCKAE KijbKa BUIIB €IEKTPOKOPYHJIA, SIKAW Y 3aJIeKHOCTI Bij



KUJIBKOCTI B HBOMY KpPUCTaJIIYHOI (hpakiiii OKCHIY aJIOMIHIIO 1 JIOMIIIOK Ma€ pi3Hy CTPYKTYypY,
BJIACTHBOCTI 1 KOJIp, TOOTO: €NIEKTPOKOPYH, HOPMAIIbHHIA; €IEKTPOKOPYH]I O1THIA; €NIeKTPOKOPYHIH
JICTOBaHi; MOHOKOPYH. 3aCTOCOBYETHCS y BHIJISAAI BOJSHHUX CYCHEH31M JUIS NUTipYBaHHS BCiX
ONITHYHUX MaTepialliB, KpiM 0COOJIUBO TBEPIUX.

Kapbio 6opa — cnonyka Byrnemio 3 6opoM. OIepXyrOTh IUIABJICHHIM CyMilli OOpHOTO
aHrigpuay i kokey. Ilo TBepmocti Gnm3bkuil 1o anmmasy, Mikporsepaicte 33000 — 43000 wmlla.
3acTOCOBYIOTH TIPH CBEPJICHHI OTBOPIB y CKJII ¥ I1HINMX ONTHYHHX Marepiajiiax i nurdysaHHI

TBEPAUX ONTUYHHUX KPUCTATIIB.

2. 3epHoBuii ckJIaj i 3epHUCTICTH a0pa3uBiB

Bci abpa3uBw, y 3aJIe)KHOCTI BiJl pO3MipiB, pO3/iIEHI Ha TPYIH, a B TPYIIi IO IIii JKe O3HaIll
Ha HOMEpH 3epHUCTOCTI. 3mificHMTH Kiacudikamiro Tak, 00 TMOPOIIOK KOXHOrO HOMepa
3epHHUCTOCTI CKJIAJaBCs JIMIIE 3 3€PeH OJHOr0 POo3Mipy MpaKTHYHO HEMOXKIMBO. 3MICT Horo
CTAaHOBHTPH KiJIbKa (ppakiiii (Irpym 3epeH, po3MipH SKHX OOMEKeHI BY3bKOIO MEXEI0): OCHOBHA -
NMPUAHATA 3a XapaKTepHU3yIouy JaHUHd HOMEp 3epHHUCTOCTI; MoOiyHa - KpyIHime i ApiOHiIme
ocHoBHUX. KinbkicHUi BMICT (ppakiiiif XxapakTepu3ye 3epHOBHI ckiia abpa3uBy.

[Iniyrodi MOpPOIIKH TPUPOJHOTO 1 CHHTETUYHOTO aiMaszy pO3MiISIFOTh HA JBI TPYIU:
MUTIIIOPOIITKH, MIKPOITOPOIIIKH.

[ L1i(hrTopomnIKy TPHPOJTHOTO aMa3y MalOTh OJHY MapKy — A, CHHTETHYHOTO — 'sTh: ACO,
ACP, ACB, ACK, ACC (AC — anma3 cunternunwuii; [IPO, P, ¥V, J1O, 3 — inaekcu THIiB TOPOIIIKIB,
110 BiJIPi3HSIOTHCS (PI3UKO-MEXaHIYHUMHU BIACTHBOCTSIMU).

3epHa mopomky ACO MaroTh IiJIBHINEHY KPUXKICTh, a 3epHa ACP OUTBII MIITHI 1 MEHII
teHAiTHI B topiBHsHHI 3 ACO. VY 3eper ACB minnicTh Bume, Hixk ACO i ACP i MeHII TeH/IITHI,
ACK MaroTh BeJIMKY MIITHICTb 1 MEHIII TeHTiTHI, Hixk ACB.

[nidmoponok HUISIXOM TPOCIIOBAHHS BHXIJHHUX €JIEMEHTIB Yepe3 CHUTO 3 IOCIHiJJOBHO
3MEHIITYBAaHUM DPO3MIpOM SYEWKH PO3JIJICHHH Ha HOMEPH 3E€PHUCTOCTI. Y TMOPOIIOK KOXKHOL
3epHUCTOCTI BXOJUTH 3 (pakIlii: BeiWKa, OCHOBHA 1 jApiOHA. Po3mip 3epeH koxHOI (pakiii
BH3HAYAETLCS PO3MIPOM STYCHKH (MKM), IO BiJIIIOBIae CUTY depe3 siKe BiJIOYyBA€ThCs MPOCIBAHHS.
3epHUCTICTh YCTAHOBIIOETHCS HEMPABUILHUM JPOOOM, y SKOTO YUCENBHHUK — 1€ pO3Mip sYeHKu
BEPXHHOT'O CHTA, 3HAMEHHUK — PO3MIp SYSHKU HUKHBOTO CHTA. 3€pHA, IO 3aJTHINUINCS Ha KOXKHIM
CHUTI 3BaXYIOTBCS, 1 BU3HAYAETHCS IXHIM BMICT, IO BHUPAKAETHCS Y BiJCOTKaX. SIKICTh MOPOIIKY
XapaKTepU3YIOTh MIITHICTIO 3epeH. Huxde B Tabmutti 17.1 mpuBeAeHI 3epHUACTICTH 1 3¢pHOBUI CKJIaJT

aJIMa3HUX [UT(PITOPOIIKIB.



Tabmus 17.1

Dpakuist
Hianazon (3epHuc- Benuka OcHOBHa JpibHa
3€PHUCTOCTI | TicTh |[TOBMHHO IPOXOAUTH | MOKE 3aTPUMYBATHUCS B IToBuHHO Mo:ke MpoXoauTH
yepes cuto 100% cuti He Oinbm 15%  BaTpuMmyBaTHCS Ha CUTIHepe3 CUTO He OibII

He MeHII 15% 3%
Hlupoxuii 400/250 500 400 250 200
250/160 315 250 160 125

160/100 200 160 100 80

100/63 125 100 63 50

63/40 80 63 40 —

Bysbkuit  [630/500 800 630 500 400
500/400 630 500 400 315

400/315 500 400 315 250

315/250 400 315 250 200

250/200 315 250 200 160

200/160 250 200 160 125

160/125 200 160 125 100

125/100 160 125 100 80

100/80 125 100 80 63

80/63 100 80 63 50

63/50 80 63 50 40

50/40 63 50 40 —

3. Mikponopomkn

MiKpoTnOpOIIKA TPHPOJHUX aiaMa3ziB MaioTh Mapku AM i1 AH, a cuaTernunux — ACM i
ACH. Xapakrepuctukoro sikocti nmopomkiB ACM i ACH, mopsij i3 3epHOBUM CKIIQJ0M, €
rapaHToBaHa HOpMa MUTi(YIOUOi 3JaTHOCTI, IO 33JA€THCS PEKUMOM CHHTE3Y 1 PEeKUMOM
TEXHOJIOTIYHOT 00poOKH mopotky. Y moporikiB Mapku ACH Bona Ha 30 — 40% BwuIIle B TOPiBHSIHHI
3 ACM.

[nidyroya 3naTHicTh MopoikiB, AM i AH 3anexuTh BiJl NPUPOJHUX POJOBHII aaMmaza. Y
nopomkiB AM BoHa Hmxkue, HiXK B AH. Mikponopomku Ha HOMEpU 3€pHUCTOCTI PO3ALISIOTHCS
neHTpudyroro ado oca/pKeHHSIM y CTOBIN PiJIMHA. 3€PHOBOI CKJIaJl MiKPOIOPOINKIB BH3HAYAIOTH,
BUMiproroun po3Mip 500 mTyk 3epeH 3a JOMOMOIOI MiKpocKoma. MiKpOIOpOIKA MalOTh PO3Mip
3epeH Bix 80 1m0 1 mxwm. [lopomku 3epHa, sikux apiOHime 1 MKM Cily’kaTh BUXIJTHOIO CHPOBHHOIO
JUIS. BATOTOBJICHHSI CYOMIKpOIOPOIIKIB BHKOPHCTOBYBAaHUX IIPH OOPOOI HAaIiBIPOBITHUKOBUX
KpUCTaTiB KBapiy i pyOiHiB. SkicTh aOpa3WBHHX IOPOIIKIB OIIHIOIOTh MO IXHIA TLTi(YOUii
3JIaTHOCTI 1 MOPCTKOCTI 00poOieHoi moBepxHi. Jlami B Tabmuri 17.2 3a3HadeHi 3epHUCTICTH i

3epHOBUH ckIaj amMa3Hux Mikponopomkis ACM, ACH, AH i AM



Tadomumg 17.2

3epHHUCTICTD Dpaxiiis, MKM
Benuka, He GinbIne 5% OcHOBHa, He MeHIIe 65% Jpi6na, He Oinbie 30%
60/40 80-60 60-40 40-20
40/28 60-40 40-28 28-14
28/20 40-28 28-20 20-10
20/14 28-20 20-14 14-7
14/10 20-14 14-10 10-5
10/7 14-10 10-7 7-3
7/5 10-7 7-5 5-2
5/3 7-5 5-3 3-1
372 5-3 3-2 1o 2
2/1 3-2 2-1 no 1
1/0 2-1 (e menmme 95%) —

[ yrody 37aTHICTD, XapaKTEPU3yIOTh MACOK0 MaTepiary 31uTioBaHOTO 31 3pa3Ka CKia B

CTaHJAPTHUX YMOBax icruTy. li BiTHOCHE 3HAUSHHS JUIS JAeSKIX a0pa3uBiB HACTYITHA!

Tabmums 17.3

AbGpazuB Binnocna nutidyroua
371aTHICTD
Anmas 1.0
Ky6iunwmii HiTpHx 6opa 0,58-0,60
Kapb6ix 6opa 0,50-0,6
Kap06in kpeMHiro 0,25-0,45
MonokopyH[ 0,15-0,25
Enextpoxopynn 0,14-0,16
Haxnak 0,03-0,08
Kgapriosuii micok 0,02-0,03

4. lMoaipyroui abpa3uBu

Jlo monipyrounx abpa3uBiB BIIHOCATHCS MIJKOKPUCTAIIUYHI OKCHUIM JESKUX METajiB, IO

nepe0yBarOTh B OPOIIKOMOII0HOMY CTaHi.

Kpoxyc  Fe,O,

0e3BO/IHUIT OKHC 3aji3a, OAEPKYIOTh OCaDKeHHSM Ccojel 3aiiza

(cynbaTHOrO, BYIJIEKHMCIIOTO, INABJIEBOKUCION0) 3 PO3UYMHY 1 HACTYIMHUM MPOKAPIOBAHHSM IpU

temneparypi 6mm3pko 700 - 800°C, 3epHa maroTh okpyriy dopmy, posmipu Big 0,6 1o 1 MKM.

3acTocyBaHHS KPOKYCy OOMEKeHe B TOpPIBHSHHI 3 IHIIMMH TOPOINKAMH HH3BKOIO IOJIPYIOYOIO

3/1aTHICTIO. BUKOPHUCTOBYIOTH I TMONIpYyBaHHS JeTajied 31 CKJIa, YUCTOTa ITOBEPXHI, SIKOTO

MOBHMHHA BiAnoBigatu nepimomy kiacy 3a FOCT 11141-76.



Ionipum — CKJaJa€Tbcss B OCHOBHOMY 3 OKCHJIIB pPiJIKO3EMEIbHUX METaliB, BHXIJHA
CHpOBHHA — MiHepaly JIOMApUT 1 MOHAIHUT. 3epHa MalTh (OpPMY NOJOBKEHHUX IUIACTHHOK
po3MipoM 110 S MKM. BOHH JIerKo JIpoOIsSThCS, YTBOPIOIOYHM TOCTPOKYTHI OCKOJIKH. TBEepAiCTh Bij 6
no 7 onmuHuib. lle ocHOBHUI momnipyrounii abpa3uB, IO BHKOPHCTOBYETHCS TPH BUTOTOBJIICHHI
JeTajes 31 ckia.

Oxuc mopiro ThO, - onepXyloThb IPOKapIOBaHHSIM TOPi0 ab0o HOro OpraHidyHHX COJICH.

3epHa MarOTh (POPMY YOTHPHKYTHUX ILIACTHHOK po3mipoMm J0 10 Mkm. BoHW TeHIITHI, JIerKo
pyiHytoThesl. TBepaicth 6.5 onuHUIb. TpPyJOMICTKICTH BUTOTOBIIEHHS TOpilO OOYMOBIIOE HOTO
BHCOKY BapTiCTh, III0 OOMEKY€ 3aCTOCYBAHHS IOPOIIIKY.

Heooxuc yupronito ZrO, - oJepKylOTb PO3KIaJaHHIM TEPMIYHO HECTIMKUX KapOOHATIB i

cyibdari. BuxigHoto cupoBunoro € Gamenut i mupkoH. CepemHiit posmip 3epeH 3,5-5MkM. B
ONTHYHUX TEXHOJIOTISX 3aCTOCOBYIOTH IS ToJTipyBaHHs ckira Mmapku CTK.

Oxuc xpomy Cr,O; - BHUIOTOBISIFOTH BIJIHOBJIEHHSM OIXpoMaTry KaJllo CIpKolo, abo

TEPMIYHAM PO3KJIAJaHHIM Oixpomary amoHito. Ilepmmm cmocoOOM OJIepKyIOTh IOPOIIOK 3
po3mipamu 3epe Bix 0,8 mo 1,2 Mkm. A apyram Bin 0,3 mo 0,4mxM. TBepAicTh IO MiHEpaTOTIUHIMA
mKag 9 oauHUIE. B ONTHYHUX TEXHOJIOTISIX 3aCTOCOBYETHCS JUISA IMOJIpYBaHHS JeTalieit i3
KPUCTAJIYHUX MaTepialliB 3 MaJIOIO TBEPICTIO.

Anmazni mikponopouwku ACM i ACH 3eprnucmocmeii 6io 3/2 oo 1/0 i cybmikponopouwku
seprnucmocmett 6io 0,7/0 0o 0,3/0 — BUKOPHCTOBYIOTH IPH IOJIPyBaHHI KpPUCTANIB pyOiHA i
KpEMHi0. 3a TIEBHUX YMOB, IO XapaKTEPH3YIOIOThCS B OCHOBHOMY BIIACTHBOCTSIMH 3B'S3yBaHHS,
MIiKPOTPOIIKH 3aCTOCOBYIOTB 1 JUISI TIOJTipYBaHHSI ONTHYHOTO KBAPIIOBOTO CKIIA.

SIKiCTh TOPOMIKIB OILIHIOIOTH IO IXHIH MOJIpyroWid 34aTHOCTI 1 YHCTOTI 00poOJIeHol
noBepxHi. [lomipyrody 37aTHICTh XapaKTEPH3YIOTh KUIBKICTIO CKJIa 3MOJIPOBAHOTO B 33 aHHMA
ITPOMIXKOK Yacy 3i 3pa3ka BU3HAUYECHOTO po3Mipy 3i ckiia Mmapku JIO8 y cTaHIapTHHX yMOBaXx.

BinHocHe 3Ha4YeHHS MOJNIpYIOUOi 3MATHOCTI ISl PI3HUX TMOPOIIKIB OJIM3BKOTO 3epHOBOTO

CKJIaJly IPUBEJICHO HIKYe B Tabui 17.4:

Tabmuig 17.4

[Tonipyrounii abpasus BimHocHa mosipyroda
3JITaTHICTh
Oxuc xpomy 0,5
Kpoxkyc 1,0
[Tonupun 1,5
Oxkwuc Topust 2,2
JIBOOKHC IIUPKOHIIO 2,0




