Jleknus 17. AOpa3uBHbIH TEXHOJIOTHYeCKUI HHCTPYMEHT
1. Hlnudyromue abpasuBbl

[mudyromue abpa3uBbl — TBEPAbIE, MEJIKO3EPHHUCTHIC, KPHUCTAINIMUYECKUE BeIIeCTBa B
MOPOIIKO0Opa3HOM cocTosiHUU. 110 nmpoucxoxaenno ObIBAlOT MPUPOJHBIMU U UCKYCCTBEHHBIMU. B
ONITUYECKOM MPOU3BOJICTBE aOpa3uBBl MPUMEHSIOT B CBOOOJHOM COCTOSIHUHM — B BHUJE JKUAKHX
CYCIICH3Uil, WIM B CBSI3aHHOM — aJIMa3HbId MHCTpYMEeHT. OCHOBHBIMU IITH(YIOMHAMHU abpa3ruBaMu
SIBIISIIOTCS aliMa3, KOPYH/JI, 2JIEKTPOKOPYH/I, KapOu KpeMHUs1, kKapous Oopa.

Anmaz (TpUPOMHBIA M CHHTETHYECKUH) — KpUCTaUTMUecKas Moaudukamus yriepoja.
TBépaocth no Munepanoruyeckoit mkasne 10, mukporBEpaocts 100 000 mITa. Anmas BcTpeuaercs B
MPUPOJEC B BUJE OTJEIbHBIX KPUCTAJUIOB BPOCIIUX B FOpHYIO mopoay. CHHTeTHYecKHe aiMasbl B
BUJI€ TIOPOIIKOB MOJYYAIOT pa3IMYHbIMU METOaMU: KpHCTATM3AIMel yriepo/ia U3 ero pacTBOPOB
B pacIUIaBJIEHHBIX MeTalaX; SNUTAKCHAIbHBIM HapalMBaHUEM Ha ajMa3HbIX 3aTpaBKaX B
MPUCYTCTBUU  YIJIEPOJOCOJEPXKAIMUX Ta30B WM KUJIKOM Cpeibl; MpsIMOH IepecTpoiikon
KPUCTAJUTNYECKOH peméTKn rpaguta B aiMa3Hy0. B 3aBHCHMOCTH OT yCJIOBHH CHHTE3a MOTYJatoT
MOPOIIKU 3€pHA, KOTOPBIX OTJIMYAIOTCS pa3zMepamu, (GpopMoil, XapaKTepHUCTUKOH IOBEPXHOCTH,
MIPOYHOCTHIO U XPYNKOCTHIO. J[7151 00pabOTKM ONTHYECKUX MaTepUaIoB UX B OCHOBHOM HCIIOJIBb3YIOT
B CBSI3aHHOM COCTOSIHMH. B cBOOO/IHOM BH/Ie OHU HAXOJIST MPUMEHEHUE Ha 3aBEPIIAIOLINX CTaIUsIX
00pabOTKH HEKOTOPHIX ONMTUYECKUX KPUCTAIIIOB.

Kopyno — xpucraumdeckast okuch ammoMmunust A/,O,. BerpedaeTcs kak cOCTaBHAs 4acTb

TOPHBIX TOPOA B BHJe KpucTauioB. CojaepikaHue KOPYHJA B TOPHBIX MOPOAAx KojeOJeTcs: OT
necsateix goneit 1o 100%. [Ipumecn Fe, Cr ompenensier okpacky KopyHaa. Haxkmakom Ha3bIBarOT
KOPYHJI B COYETaHUU C T€MaTUTOM, MUPHUTOM, MarHETHUTOM M CIfoJlaMu. [BEPAOCTh KOpYHIA TIO
MHHEpaJoruueckoi mkaire 9 emumHui, MuKpoTrBépaocth 16 000 - 24 000mIIa. B cBoGomgHOM
COCTOSIHUH MCIIOJIb3YETCs IS UTH(OBAHMS IPAKTUYECKH BCEX ONTUUYECKHX MaTepHUajIoB.

Kapbokopyno — XUMHUYECKOE COEJUHEHHE YIJIepoJa C KpeMHHEM, IOJIy4eHHOe IpH
MIJIABJICHUHA CMECH YTJISl ¢ KBapIeBBIM MecKOM. UUCThIN KapOOKOPYH]I OECI[BETEH, TEXHUYECKUI —
OKpaIlleH B pa3JudHbIC IIBETA OT CBETIIO-3€JEHOTO 10 Y€pHOTO. TBEPAOCTD 9,5, MUKPOTBEPAOCTH 28
000 — 33 000mITa. JInst 06pabOTKK ONTHUYECKHX MaTepHaIOB MMEET OrpaHHYEHHOE NMpPHUMEHEHHeE,
T.K. OCTaBJISIET HAa MOBEPXHOCTHU ITyOOKHUE IapanuHbl.

Onexmpoxopyno — KpHUCTAIMYECKasi OKUCh AQIOMHUHMS, TOJydaeMmasl 3JIEeKTpPOILIaBKOU
TOPHBIX TOPOJ. IIpOMBIIIIEHHOCTh BBIIYCKAET HECKOJIBKO BHJIOB AJIEKTPOKOPYHJIA, KOTOpHIE B
3aBUCHMOCTH OT KOJMYECTBA HAXOJSAIINXCS B HUX KPUCTAIUTMYECKON (Ppakiivuy OKUCH aTFOMUHUS U
IpuUMecell HMMEIOT pazHyl0 CTPYKTYpy, CBOHCTBA M IIBET, T.€.: JJIEKTPOKOPYHJ HOPMAaJbHBINH;
AIIEKTPOKOPYHJ OElblid; 3JIEKTPOKOPYH/bI JIETUPOBAaHHBIE; MOHOKOPYHJI. [IpuMeHnseTcst B BHIe
BOJIHBIX CYCTICH3HH JUTS MTH(OBAHUS BCEX ONTHUECKIX MaTepPHAIIOB, KPOME 0CO00 TBEPIBIX.

Kapouo 6opa — coenunenue yriepoga ¢ 6opom. [lomydaroT miaBieHueM cMecH OOpPHOTO
anruapua U kKokca. Ilo TBEpmoctn Onm3kmii K anmMaszy, MEKpoTBEPIOCTh 33 000 — 43 000ml]1a.
[IpuMeHSIIOT Tpu CBEpICHUM OTBEPCTUH B CTEKJIE W JPYIUX ONTHUECKUX MAaTepHAOB H
UM (OBaHUU TBEPABIX ONTHYECKUX KPUCTAIIIOB.

2.3epHOBOI COCTaB M 36PHUCTOCTH A0Pa3HBOB

Bce aOpa3uBbl, B 3aBUCUMOCTH OT Pa3MepOB, pa3zelieHbl Ha TPYIIIbI, a IPH TPYIIE 0 3TOMY
Ke TPU3HAKy Ha HoMepa 3epHUCTOCTU. OCYIIeCTBUTH KiaccH(UKAUIO Tak, YTOOBI MOPOIIOK
KaXJIOT0 HOMEpa 3EepHUCTOCTH COCTOSUl JIMIIb M3 3EPEH OJHOro pa3Mepa MpaKTHYEeCKH
HeB03MOXHO. CoziepkaHUE ero COCTaBIsieT HECKOJIbKO (pakiuit (rpymi 3€peH, pa3Mepbl KOTOPHIX
OTpaHMYEHBbl y3KHM IIPEJIe]IOM): OCHOBHasi — IMPUHATA 3a XapaKTEpU3YIOIIYIO JIaHHBIM HOMeEp



3epHHUCTOCTH; TTOOOYHAS — KpYyITHEe W MeJlbue OCHOBHBEIX. KonmdecTBeHHOE cojiepkanue (paKiiuii
XapaKTepU3yeT 36pHOBON cOoCcTaB abpas3uBa.

[nudyromue TOPOIIKK MPHPOTHOTO W CHHTETHYECKOTO aiMasa pa3IeNisfoT Ha JIBE TPYIIIbL:
MUTA(DIIOPOIITKH, MEKPOTOPOIIKH.

[T mopoIIKy MPUPOTHOTO ajMa3a UMEIOT OJTHY MapKy — A, cuHTeTHYecKoro — msath: ACO,
ACP, ACB, ACK, ACC (AC — anma3 cunreruueckuii; O, P, B, K, C — uHaekchl TUIIOB MOPOIIKOB,
OTJIMYAIOIUXCS (PU3UKO-MEXaHUISCKUMH CBOMCTBAMM ).

3épua nmopoirka ACO UMEIOT MOBBIIIEHHYIO XPYIKOCTh, a 3¢pHa ACP Gomnee nmpouHbl 1 MeHee
xpynku mo cpaBHeHuto ¢ ACO. V 3épen ACB mpounocts Bbime, yeM ACO u ACP u menee
xpynku; ACK umeroT Oosblyro IpoYyHOCTh U MeHee XpynkH, yeM ACB.

[lmudmopommok myTéM MpoceBa HCXOAHBIX JIIEMEHTOB UYepe3 CHUTO C IOCIEAO0BATEIHLHO
YMEHBIIAIONIUMCS pa3MepoM SYEHKH pa3/iesiéH Ha HOMepa 3€pHHUCTOCTH. B mopomok Kaxoi
3epHUCTOCTH BXOJHT 3 (pakiuu: KpyIHasi, OCHOBHAS M Melkas. Pa3zmep 3€peH kaxmon (paxmmm
OIIpEEIIAETCS pa3MepoM SYEHKM (MKM), COOTBETCTBYIOLIEH MPOCEUBAIOIIEMY CUTY. 3€pHUCTOCTH
YCTaHABIIMBAETCSI HEMPABUIBHON JIPOOBI0, Y KOTOPOH UUCIUTEIh — OTO pa3Mep SUEHKH BEPXHEro
CUTa, 3HAMEHaTellb — pa3Mep SUeWKH HUKHEro cHuTa. 3€pHa, OCTAaBIIMECS Ha KaXJIOM CHUTE
B3BEIIMBAIOTCS, U OIpeNessieTcsl UX co/epikaHue, BbIpaxkaeMoe B IpolleHTax. KadecTBo mopoika
XapakTEepU3yIOT MPOYHOCTHIO 3epeH. Huxe B Tabiuime 17.1 mpuBeeHbl 3epHUCTOCTh M 3€pHOBOM
COCTaB aJIMa3HBIX MUIA(IOPOIITKOB

Tabmuma 17.1

Dpaxkuus
JlnanazoH | 3epHuc- Kpynnas OcHoBHas Merkas
3€PHUCTOCTH | TOCTh  |JIOMKHO MPOXOAUTH [MOXKeT 3aiepKUBaThes B [IOJKHO 3aAepKUBAThCA| MOXET NPOXOANTD
yepes cuto 100% cute He 6onee 15% Ha cuTe He MeHee 15% [epes cuto He Oojee
3%
Hlupoxuit | 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 —
Y3knit 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.MuKpOnOpOmKH

Mukponopoky NpupoaHbIX anMa3oB uMeroT Mapku AM u AH, a cunretnyeckux — ACM u
ACH. Xapakrepuctukoir kadectBa mopomkoB ACM m ACH, Hapsay ¢ 3epHOBBIM COCTaBOM,
SBIISICTCS. TapaHTUPOBaHHAas HOpMa HUIMpYOmeld crmocoOHOCTH, KOoTopas 3agaéTcs PpeXUMOM



CHHTE3a U PEeKUMOM TEXHOJOTHYECKOH 00padoTku moporka. Y moporkoB mapku ACH ona Ha 30
—40% Baie o cpaBaeHuto ¢ ACM.

[Imagyromas crmocoOHOCTh MOpomKkoB AM n AH 3aBUCHUT OT MPUPOIHBIX MECTOPOXKICHUM
anMasza. Y nopomkoB AM ona Hmxke, yeM y AH. Mukpomnopomkun Ha HOMEpa 3€pHHUCTOCTU
MOAPA3ACISIOTCS MEeHTPpU(PYro WM OCaKIEHWEM B CTOJOE JKHJIKOCTH. 3E€pHOBOM COCTaB
MUKPOIIOPOIIKOB ONpeAesitoT, u3Mepsas pasMep 500 mTyk 3€peH ¢ IMOMOIIBIO MHMKPOCKOIA.
Muxkpormnopoimku uMeroT pazmep 3épeH ot 80 qo 1 mxMm. [Topormku 3epHa, KOTOpBIX Menbue 1 MKM
CJIy’KaT UCXOHBIM CBIPbEM ISl H3TOTOBJICHUS CyOMUKPOMOPOIIKOB UCIIOIB3YEMbIX TP 00paboTKe
MTOJTYTIPOBOTHUKOBBIX KPHUCTAZIOB KBapma © pyomHOB. KadecTBO aOpa3wBHBIX TMOPOIIKOB
OLIEHUBAIOT MO UX NUIM(YOMmEH CcIOCOOHOCTH M IIEPOXOBATOCTH 00pabOTaHHON MOBEPXHOCTH.
Janee B Tabmume 17.2 ykaszaHbl 3€pHHCTOCTh W 3€PHOBOH COCTaB aJIMa3HBIX MHKPOIOPOIIKOB
ACM, ACH, AHu AM

Tabmuua 17.2

3epHUCTOCTh ®Dpakuus, MKM
Kpynnas, vHe 6onee 5% OcHoBHas, He MeHee 65% Menxast, He 6osee 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
32 5-3 3-2 1o 2
2/1 3-2 2-1 1o 1
1/0 2-1 (e meree 95%) —

[mugyronryro CmocoOHOCTh XapaKTepU3ylOT Maccoll Marepuaia COUUTU(OBAHHOTO C
oOpa3ma cTekja B CTaHIAPTHBIX YCJIOBUSIX WCIBITaHUS. EE OTHOCHTENIhbHOE 3HAYEeHWE IS
HEKOTOPBIX a0pa3uBOB CIIEAYIOIIA:

Tab6mauma 17.3

[Imadyromuii abpazue  |OTHOCUTEIbHAS MLTADYIOIIAs
CIOCOOHOCTH

Anmaz 1.0

Ky6uueckuii Hutpun 6opa 0,58-0,60
Kap6un 6opa 0,50-0,60
Kapbun kpemuus 0,25-0,45
MonoxkopyHI 0,15-0,25
DNEKTPOKOPYHI 0,14-0,16
Haxxmak 0,03-0.08
KBapriieBsblit necok 0,02-0,03

4. lMoaupyromue a6pa3uBbI

K nonupyromum  abpa3uBaM  OTHOCSATCS ~MEITKOKPHUCTAJUIMYECKHE, HaxoJdIuecs: B
MOPOILIKOOOPAa3HOM COCTOSTHUU OKUCIBI HEKOTOPBIX METAIIOB.



Kpoxyc Fe,O, - 0e3BOIHYIO OKHChb JKejle3a, IOJNy4daroT OCaKICHHMEM CcoJiell xeres3a

(cynbdaTHOTO, YIIIEKHCIIOTO0, MABEIEBOTO KUCIIOT0) U3 PAacTBOPA U TOCIIEIYIOIUM ITPOKATHBAHHEM
pu Temrepatype paBHoit 700 - 800°C, 3&épHa UMeIOT OKpyTiayio Gopmy, pazmepsl ot 0,6 10 1 MKM.
[IpuMeHeHne KpoKyca OrpaHUYEHO 10 CPABHEHHIO C JIPYTMMHU MOPOIIKAMHU HU3KOHM MOIMpYIOIen
CHOCOOHOCThIO. Vcmonb3yloT Ui MOJUMpOBaHUS JAeTajed U3 CTekja, YHCTOTa IOBEPXHOCTH,
KOTOPOTO JI0JIKHA COOTBETCTBOBATH NiepBoMy kiacey o I'OCT11141-76.

Ionupum — cOCTOUT B OCHOBHOM U3 OKHCJIOB PEIKO3EMENbHBIX METAJUIOB, UCXOJHOE CHIPHE —
MUHepabl JIOMAPUT U MOHAUUT. 3€pHAa MMEIOT (OpMY Y/UIMHEHHBIX IUIACTHHOK pa3sMepoM A0 5
MKkM. OHH JIETKO ApoOsTCs, 00pa3yst OCTPOYTOJIbHBIE OCKOJKHU. TBEPIOCTH OT 6 10 7 eauHuUIl. ITO
OCHOBHOH MOJUPYIOIINKA abpa3uB, UCIIOIB3YyEMBbI TPU U3TOTOBIICHUH JieTajeld U3 CTEeKIa.

Oxuce mopus ThO, - ONy4YaroT IPOKAJIMBAHUEM TOPHS WM €r0 OPraHUYeCKUX cosel. 3€pHa

UMEIOT (OpMY YETBIPEXYTONBHBIX IIACTUHOK pazMepoM 10 10 Mxm. OHH XpynKue, JIETKO
paspymatotcs. TBépaocte 6.5 eaunami. TpymoEMKOCTh HW3TOTOBICHHS TOPHS OIpeNesseT ero
BBICOKYIO CTOMMOCTb, YTO OTPAaHWYMBAET IPUMEHEHHUE TIOPOIIIKA.

Leyoxuce yuprxonus ZrQ, - NOIy4arOT Pa3lIoKEHUEM TEPMHUYECKU HECTOMKUX KapOOHATOB U

cyibdaroB. MIcXoIHBIM CHIpBEM siBiIsieTCs 6aaenuT U upkoH. Cpeauuii pazmep 3épeH 3,5-5Mkm. B
OIITHYECKHUX TEXHOJOTUSAX MIPUMEHSIOT JUIsl monmpoBanus ctékon mapkn CTK.
Oxucv xpoma Cr,0O, - U3rOTaBIMBAIOT BOCCTAHOBJIEHUEM OHXpoMmara Kauus cepoi, Jubo

TEPMHUYECKUM pa3lio’KeHHeM Ouxpomara amMMoHUs. [IepBbIM crocoOoM MOTY4YarOT MOPOIIOK C
pasmepamu 3épeH ot 0.8 mo 1,2 mxm. A BropeiMm oT 0,3 mo 0.4mxMm. TBEpmocth MmO
MUHEpaIOTUYEeCKO! mKaje 9 equHuIl. B onTuyeckuX TEXHOIOTUSX MPUMEHSETCS AJIs TOJIMPOBAHHUS
JIeTaned U3 KPUCTALIMYECKUX MATEPHUAIIOB C MaJIOW TBEPIOCTHIO.

Anmasnvie muxponopouxu ACM u ACH 3epuucmocmeti mo 3/2 0o 1/0 u cyomuxkponopowku
sepruucmocmett om 0,7/0 oo 0,3/0) — WCHONB3YIOT TpPU MOJUPOBAHUU KPUCTAIOB pyOWMHA H
KpeMHus. [lpu ompeneneHHBIX YCIIOBHUSIX, XapaKTepU3yeMbIX B OCHOBHOM CBOMCTBaMH CBSI3KH,
MUKPOTIPOIIKH MPUMEHSIOT U JIJIsl TIOJTUPOBAHUS ONTUYECKUX KBAPIIEBBIX CTEKOI.

KauecTBO TOpOIIKOB OILEHUBAIOT 1O WX MOJUPYIOMEH CIOCOOHOCTH M YHUCTOTE
o0paboTaHHON TOBepxXHOCTH. [lomupyromyio crnocoOHOCTh XapaKTEePU3YIOT KOJMYECTBOM CTEKJIa
CIIOJIMPOBAHHOTO B 3a/IaHHBIN MPOMEKYTOK BpeMeHU ¢ 00pa3iia OIpeIeIEHHOTO pa3Mepa U3 CTeKIIa
Mapku K8 B cTaHTapTHBIX yCIOBHSX.

OTHOCHUTETRPHOE 3HAYCHHE TOJUPYIOMIEH CIIOCOOHOCTH ISl Pa3IMYHBIX IMOPOIIKOB OJU3KOTO
3epHOBOT0 COCTaBa MPUBEACHO HIDKE B Tabmuie 17.4:

Tabmuma 17.4

[Tonupyromuii abpa3us OTtHOcuTenbHAS
TTOJTMPYIOIIAst CTIOCOOHOCTH
Oxuch xpoma 0,5
Kpoxkyc 1,0
[Tonupun 1,5
Oxwuch Topus 2,2
JIByoKHCh IUPKOHUS 2,0




