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PACYET TEXHO/IOHYECKHX IIOTEPb
IMPOAYKTHUBHBIX IIECKOB I1PH PASBPABOTKE
POCCBITTHbIX MECTOPOK/IEHHH

PaccmotpeHra 3azada orpenesneHHs TeXHOOTHYECKHX MTOTeph MPOAYKTHBHBIX [TeCKOB Ha
OCHOBe MpHHLIHUIA arperaTtHo-6/104HOF KOMITOHOBKH MPOMBIBOYHBIX YCTAHOBOK IPH pas-
pabOTKe POCCHITTHBIX MECTOPOXKACHHH.

KrroueBble c/10Ba: pOCCHITTHbIE MeCTOPOXACHHS, TeXHO/IOTHYeCKHe TTOTepH, arperaTHo-
6/104yHas KOMIIOHOBKa, KPYITHOCTb hpaKLIHH, pacrpeaereHye.

B HacTosilllee BpeMsi B Ypa/ibCKOM pervoHe Hab/monaeTcs nepexo/l Ha SKCKa-
BaTOPHO-TUAPAB/INUECKUI CIIOCO6 3KCIVIYaTalMU MeCTOPOXKIACHUI, OLIeHKa
Ga/maHCOBBIX 3aMacoB Ha KOTOPBIX paHee IMpoBeseHa A/ APaXKHOM U THApaBande-
CKOM pa3paboTku. PacuéT samacoB Ha TakMX MO/IMIOHaX, Kak IPaBU/IO, OCYIIECTB-
[IS171CSL Ha TOPHYIO Maccy 6e3 BolaensieMbix TopdoB. B atoM cayuae a1s o60cHOBaHMsA
MoTephb pellaeTcs 3a4a4a orlpeneeHUsi MaKCUMa/IbHOM [/TYOHHBI BCKPBILIHBIX paboT
NPy MMHKWIMa/IbHBIX TTOTepAX MeTa/l/1a.

CorzacHO efMHOM K/acCU(HKALIMKM MIOTePU Pasae/sioTcs Ha oblepyaHUYHbIe
(obmerapbepHbie, OOIIENPUHMCKOBBIE) U 3KCIAyaTaliioHHbie. [Ipy paspaboTke
POCCHITTHBIX MECTOPOKACHUN BBIAC/AAIOT TaKkKe TeXHOOTHYEeCKHe MoTepu — 3TO
MOTepPH CBSI3aHHbIE C MIPHUHATOM TeXHO/IOTHel oBorallleHUsl U U3B/IeUeHUs LICHHO-
ro KOoMIIOHeHTa. B ofIeM ciydae motepu pasaensioTcs Ha HOPMHpPYeMbie U He-
HOPMUPYEMbIe.

OrpacneBble HopMaTHBaMu [1] rpy paspaboTKe POCChITieil K OBIIeIIPHHCKOBbLIM
OTHOCHATCS TIOTE@PH B LIe/IMKaxX IO KallMTa/lbHbIMU coopyxeHusamu (/1311, MocThl,
[IOPOTU U [IP. OXpaHseMbl OObeKThI), B MPe0XPaHUTe/IbHBIX M GapbepHbIX LIe/HKax,
HeOOXOMWMBIX /1715 Be/IeHUsI TOPHBIX PaboT (MeXay KapbepHBIMU TTO/ISMU WM TIO/N-
rOHaMH, Ha rpaHulie ¢ BogoéMamH). OBIeNpPUUCKOBbIE TTOTepy He HOPMUPYETCH, 10
MO/THOM OTPaBOTKU POCCHINK WK MMKBUAALIMK MPHUUMCKA TaKKe 3arackl HaxOoAsaTCs Ha
y4éTe, OTHOCHATCS K BPEMEHHO HeaKTHBHBbIM M IIpH pacyéTe I/IaTekeil 3a MpaBo
I0/1b30BaHMsl HepaMH He YUMThIBAETCS.

DKcryaTalMoHHbIe TTOTEepPU pas3densiioTCs Ha HOPMHpYeMble M HeHOpPMUpYe-
Mble. K HOpMHpYeMbIM (HOPMaTHBHBIM) [TOTEPSAM [MeCKOB OTHOCSTCS TOTEepH, TexX-
HO/IOTUUYECKU CBsI3aHHBIE C MPHUHATOM CXeMOM M CHUCTeMOM pas3spaboTKU MeCTOpO-
JKIEHUsT COT/IAacHO YTBepXRAEHHOMY MPoeKTy. [loTepu MeTtansia — 3To Macca LieH-
HOrO KOMIIOHEHTa, coAepxallascs B MOTepsAHHbIX MeckaxX. PacuéTHas BenuurHa
HOPMATUBHBIX MOTEPhb OlpeaesnseTcss B IPOLIeHTax OT Be/MWYMHBI ITOTallleHHBIX
3aracos.

K HeHOpPMHPYeMbIM OTHOCSATCH TOTEpPH, BbI3BAHHBIC HErpeBHIAeHHBIMH TOPHO-
reo/IordieCKrMMn1 M ropHO-TeXHHNYeCKHMH TTpUYHMHAMU, aBaprIHbIM COCTOAHHWEeM BbI-
PaboToK, MoapaboTaHHOCTHIO YUACTKOB, HEOOXOANMOCThIO obecredyeHus 6Ge3oriac-
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HBbIX YCIOBUM PabOoTHl, a TaKkKe HapylleHWeM TexXHO/IOTMU BeleHWs TOPHBIX pa-
60T. HeHopmupyembie moTepr cocTOAT U3 0OBOCHOBAHHBIX M HEOBOCHOBAHHBIX.
[Ipy cooTBeTcTBYIONIEM OBOCHOBAHMN HEHOPMHUPOBAHHBIE MOTEPHU OTHOCHATCH K
HOPMAaTUBHBIM.

Bce daktrueckre norepu Mpu OTCYTCTBUU YTBEPKIAEHHBIX HOPMATUBOB CUMTa-
IOTCSI CBEPXHOPMATHBHBIMU. 30/10TOAOOBIBAIOIIME [TPEANIPUATHS T/IaTAT 3a rnotepu 6
% ctonMocTH 106bIBaeMoro 3o710Ta (2, 3.

HopMaTuBbl 9KCII/IyaTalMOHHBIX [TOTephb YCTaHaB/MMBaloTcs Ha 1 roa (1 Gornee) 1o
BbIEMOYHOM eIMHHIIE — I10 YYACTKY POCCHIMU C OTHOCUTENBHO OAHOPOAHBIMU TOp-
HO-TEO/IOTMUECKHMU YC/IOBUSIMH, pa3pabaTbiBaeMOMY OIHOM CHCTeMOH pas3pabOoTKH
M TeXHO/IOTMUECKOM CXeMol BbleMKH. B «Metoanueckux ykasaHusx...» [1] omnpene-
fleHbl MeCTa ¥ MeTOAMKa pacyéta roTeps. [ Ipy ruapapnvueckym criocobe paspaboT-
KU HOPMHUPYIOTCA TIOTEPH: B LIE/IHMKaX, [IPeAyCMOTPEHHBIX MPOEKTOM (MexK3axoaou-
HBIX, UI7ZIOBBIX, Ha T/IOTHKE MPU M3MEHUMBOM MOBEPXHOCTY M HOPMaMH 3arlaieHUi
KapMaHOB); ¢ TOpdaMH M3-3a C/IOKHOM IPaHULIbI C KPOB/IEH [TECKOB.

[pu pasagensHOM criocobe paspaboTKU TOPGOB 1 ITIeCKOB HOPMHPYIOTCS TIOTEPU:
B OOPTOBBIX OTKOCAX; Ha IVIOTHKE; B Lie/IMKaX Ha IPaHULIe CO CMEXHBIMU II/IOIIAaIs-
MHM; ¢ TopdhaMu Ha IPaHULIE C KPOB/IEH MEeCKOB.

[nsi 060CHOBaHMS TeXHOMOTMUYECKHX II0Teph MeTa/l/la BeAOMCTBEHHBIMH HHCT-
PYKLIMAMH peRoMeHayioTcs «[ [pakTHUeckoe PYKOBOACTBO...» [4], B KOTOPOM MPUBO-
[INTCS U3B/IeUeHUE MeTasl/la Ha KOHKPETHBIX MMPOMBIBOUHBIX MTpubopax. B HacTosmee
BpeMs paspaboTaHbl 6oriee pasBEPHYThIE CxeMbl oforalieHus, obecrieuyrBarolme
Gorblilee H3BneUeHve Metasia. B aToi csA3u LienecoobpasHa OlieHKa r1oTepb 0 OT-
[eIbHBIM OTepallvaM Tpoliecca oforaieHys. OTO COrZacyeTcs ¢ MPUHLIMIIOM arpe-
raTHO-G/10UHOM KOMITOHOBKH MPOMBIBOUHBIX YCTAHOBOK U ONpeze/ieHreM IoTeph I10
KOHKPETHBIM MeCTaM 06pa30oBaHsl.

O6oralieHre MecKOB M M3B/EUEeHWEe MeTa//la Ha MPOMBIBOUHBIX YCTaHOBKaX
(MPOMBIBOUHBIX MPUOOPax) BK/IOYAIOT MPOLIECChl: AC3UHTErPaLitio U TPOXOYeHe
[ecKoB, oborallleHHe TeCKOB, M3B/IeYeHHe KOHIIeHTpaTa Ha II/Iio3ax IIyGoKOro
(III'H), menkoro (IIMH) HamnonHenusi, Ha ocazouyHbiX (OM) M KOHLIEHTpPaLMOH-
HBIX CTO/IaX.

BenuvHa TexHOMOTMYeCKUX M0Tephb 3aBUCUT, TTpexKiae BCero, OT CTEeleHU e-
3WHTerpalyy I7IMHUCTOTO MaTepuasna TMecKoB. IPGEeKTUBHOCTb Ae3UHTEerpaLmu
3aBUCUT OT CO/IePKaHUs [MTMHUCTOrO MaTepuasa B UCXOAHBIX [MeCKax U OT TeXHO-
MIOTHUECKUX TMapaMeTpoB Mpoliecca (Yae/bHOro pacxofa BOAbl, UHTEHCHUBHOCTU
MeXaHUYeCKOro BO3AeMCTBHS, BPEeMeHH Ae3VHTerpalMu U APYrux MoKasaTeslei
TeXHO/IOTHH).

KonnuecTBo IMUHKUCTOrO MaTteprasia He PasMBITOro A0 di-ii KpYIMHOCTH YUMUThI-
BaeTcs KO3 PULIMEHTOM HeI0CTaTOUHOM Ae3NHTerpaLuu ri (nonu ea.)

0,001/,

_ 000, (1)
d, +0,001]T,,

i
rae Jl,, — cozepaHue IMTMHUCTOrO MaTepHasia KpYrHOCThio < 0,1 MM B MCXOIHBIX
neckax, %; 0, — KpYrHOCTb, 10 KOTOPO# MPO/IE3UHTerPUPOBAH T/IMHUCTHIA MaTe-

pyas, MM.
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3a d. kpynHOCTh (bpakiMy NMPUHUMaeTCst BepXHUM Mpesen pakliy — pas-

Mep BepxHero cuta. [las craHmaptHoro Habopa curt ato 0,1; 0,25; 0,5; 1,0;
2,0; 3,0; 5,0 mm.
Benuuuna koadpduimenta I, yeennumBaetrcs Ha 20—30 % npu ripeBbliieHUN

|
Harpy3KkHM 110 TeckaM Ha 1 M Iyiolany pelleTa: A8 THAPOBALIrepaa AOMyCTHMBIE
sHauenust 18—22 v>/u, ans GapabanHoro aesunterpatopa 1,5—3,5 M°/4.
PacueTt notepb MeTa//ia ¢ HeNpoOAe3UHTErPUPOBAHHOM YaCThiO [MTMHKCTOrO Ma-
tepuana [y (%) mpoBoauTcs B mopsiake yBenuMUeHUs: KPYMHOCTH PPaKLMU 30/10Ta
(dn < dp <..< dim)

Hm =0,010,,5,Cy; y, = 0, OlZLo,lrilrizCiz;
m b
1_Ijlim :O’Omo,lr}lriZ""nmqm; H[{ = Z HIU'
i=1
rae l_I)Jl — Be/IM4MHA TOTepb C HEeINPOAE3HHTerPUPOBAHHOM YacThio T/TMHUCTOrO
MaTepuasna Mo ppakuMaM KpymHoctu 3onota, %; C,, C, ... C, — comepxaHue

30710Ta 110 PpakinsaM KpyrHocTH, %.
TexHonmoruueckre mnorepu, CBA3aHHbIE C HECOOTBETCTBHEM pexXuMa oboralie-
HUS, YUUTHIBAIOTCH KO3 (pULIMeHTOM

Ky, = Rxexp(—bxd, ), (3)

rae Ky, — KoaddUIIMeHT roTepb 30710Ta i-i dopakLmu, aoau en.; d. — KpynHocTb
YacTMLI UM (PPaKLIMK 30710Ta MPUHUMAaeTCs Tak Ke, KakK U KPYITHOCTh [VIMHHUCTOrO
Matepurana B popmyzie (1), mm; b, N — mnapamerpsl, NpUHUMAIOTCA M0 TabMLIe;
R — KoadduLIeHT, YUHTHIBAIOIMI COOTBETCTBHE HArpy3KU IO reckaM ( (M3 /1)

2
Ha 1 M“ oGopynoBaHus oGoralileHHss U HapylileHHe pexuMa oboraiieHus (CKopocTH
noTtoka, cootHoueHusi T : 2K, BbICOTBI [TOTOKA, YaCTOThI M XO/1a My/IbCallnH):

e amalllH Ry, =1,0—1,25 npu q, = 1,825 m>/a Ry, = 1,0;
o mallMH Ry, =1,0—1,15 npu g, = 1,1—1,4 M>°/u Ry, = 1,0;
e maOM R, = 1,0, mpu @, = 4,0—6,0 ",

Iapamerps! ana pacyéta KoahpuuHeHTa noTreps no ¢popmyae (3)

06 I "
op ?g:;ﬂ:ﬂl;:emnm b apamMeTphl n Pacuérnas popmyna

—4,4d"¥

O6oramenye Ha MM meckoB KpymHO- a4 1.37 K —e i

cTbio MeHee 50 MM ’ ’ imry - =

O6oramenre Ha [IIMH neckoB Kpyr- 36 10 K _ —3,6d,

HocThio MeHee 20 MM ’ ’ IHILMH —

[NpsiMasi OTCazKa IMeCKOB KPYITHOCTHIO 5.0 0.77 =5, Od_o'77

meree 20 MM ’ ’ Khow =€ '
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Benvunna noteps I, 30710Ta Mpy oboralieH!H paccurThiBaeTCs Mo hopMyIaM:

Ho ZZH 1_‘[oi :KniCiLU Ciu :CI _H,H| ’ (4)

oi
rae I1, — notepu 30710Ta i~ bpakLKKU KpyrHocTH, %; C'iIl — cofepxaHue 30710Ta
i1 ppakLMU KPYITHOCTH B ITPOAE3MHTEerpUpOBaHHOM FOPHOM Macce, MOCTYIarolen

Ha oborauienre, %; C, — coaepxaHue 30/10Ta i-# (PpakLKKU KPYITHOCTH B UCXOAHBIX

rieckax, %.
PacueT TexHOMOrMyeckUx noTeph B 11e/10M NPOU3BOAUTCSH B Tab/IUUHOM hopMe.
Takum o6pa3oM, pa3paboTaHHbIe 3aBUCHUMOCTU MO3BO/SAIOT OIpeaenvuTb A0CTa-
TOYHO OBOCHOBAHHBIE pa3Mephl MOoTepb MPOAYKTHBHBIX MMeCKOB U OLIGHUTb 3ddek-
THUBHOCTb MPHUHATON TEXHO/IOMUK Ppa3paboTKH POCChIrer, oboralleHusl U U3B/IeUeH s
30/10Ta.
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IMPOIrPAMMHBIE /1I03YHI'H, CTTOCOBHbIE O BbEIHHHTD
HAYYHO-TEXHHYECKVYIO HHTE/I/IH EHLIHIO

MHxeHepHas MbICAb CMIOCOOHA HalpaBUTh OOIIeCTBEHHbIe MPOLIeCChl B CO3MAATE Tb-
HOE PYC/I0 U MPeoTBPATUTh CH/IOBOM 3axXBaT B/ACTH.
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