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PasrneaaHa e TexHomnornyHa cxema 3a 06p860TKa Ha rpaHUTHX MaTepuanu 1u3nonasaHa B ronemuTe CKaJ'IHOO6pa6OTBaLLI,M npeanpuaTs. Taan cxema e HenpurogHa
3a MankuTe npeanpuaTua ot To3un 6paHLU. I'IpennomeHaTa TexXHONorn4yHa cxema HanbnHO YAOBNETBOPABA U3NCKBAHUATA Ha MankuTe NpeanpuaTid, a UMeHHO-HUCKa
cebecCTOMHOCT Ha FOTOBOTO WU3AENNe, MakCUMarHO U3Non3BaHe Ha CypoBuHaTa 1 6'bp30 M3NbHEHWEe Ha AadeHOoTOo usaenue.

AHANN3 HA TEXHONTOTMYHUTE CXEMM 3A OEPABOTKA
HA TPAHUTHN MATEPWATIA

O6wm ceeaeHus.

/3BecTHO €, Ye MPOM3BOACTBOTO Ha PasfMYHM M3OEenns oT
rPaHUTHW MaTepuanu ce 13BbpLUBa Ype3 PasrnyHK onepauuy,
M3MbIHSBaHW NO onpedeneH ped, KOUTo CbCTaBMsBaT eanHeEH
TEXHOMOrMYeH npouec. B pesynTaT Ha Te3u TEXHOMOTUYHU W
NpOW3BOLCTBEHM OMepauuu Cce MonyyaBa w3genue C
HeoOxogumata copma, pasmepu M paktypa (CTeneH Ha
0b6paboTka Ha MOBBLPXHUHUTE).

Mog TexHomornyHa cxema Ha 06pa60T|<a Ha CKaliHuTe
marepuann ce paa6mpa nocnenosaTenHoCTTa Ha OCHOBHUTE
onepauuu 3a nony4vyaBaHe Ha rotoBOTO uUsfenue.

TexHonornyHata cxema Ha obpaboTka 3aBMCM OT MHOTO
haKkTopu KaTo: (hU3NKO-MEXaHUYHMTE CBOWCTBA Ha CKanHus
MaTepuan, dopmata M pasvmepute Ha ckanHus Onok u
nokasaTenuTe Ha rotoBoTo u3genue (copma, pasmepn W
Ka4ecTBo Ha 0BpaboTeHUTE NOBBPXHUHN).

OnTUManHMAT BapuaHT 3a TEXHOMOMMYHa Cxema 3a
NpPOW3BOLCTBO Ha [afeHO W3Oenne OCBEH OT TOpHUTE
bakTopy, 3aBMCM M OT  MPOU3BOACTBEHO-MKOHOMMYECKM
YCNOBUSI  KAaToO: HanuuMe Ha MOLXOOAWM MalWHM 3
oOpaboTka, pasxod Ha  TEXHOMOTMMHW  MaTepuany,
MKOHOMWYECKM echeKTMBHA Ce6ECTOMHOCT 1 Ip.

ChbluecTByBalM TEXHONOFMYHM CXeMn 3a obpaboTka Ha
rPaHUTHN MaTepuanm.

B pocTbnHaTa Hu TEXHUYEeCKa nuTepaTypa 1 no-cneuuanHo B
Mbpxos (1993), e pasrnegaHa egHa TEXHOMOIMYHA Cxema 3a
0bpaboTka Ha rpaHUTHW MaTepuani, CXeMaTM4HO NokasaHa Ha

cur. (1).

Queypa 1.

B TO3M TexHonmoruyeH BapuaHT pSA3aHETO Ha CkamnHuTe
BrokoBe ce W3BBPLLBA CbC ratepu, paboTeluym cbe cBo6OAEH
abpasnB (CTOMaHEH UMM YYTyHEH LIPOT), KOWTO Ca C ronemm
TEXHOMNOTMYHM Bb3MOXHOCTU- A0 150 HOxa, Mo3BONsBaLLM
06paboTtBaHeTo Ha 6MOK € AbMKMHA 40 4 M, LWMPOYMHA - 3 M
1 BUCOYMHA 2 m. XapaKTepHO 3a TasW TeXHOMOrMYHa CXxema e,
ye NMOYUTE WNM 3aroTOBKUTE, NOJSTyYEHU OT Paspsi3BaHETO Ha
Broka, mMbpBO Ce WnMgoBaT M MonMpat, a crnej ToBa ce
00ps3BaT MO AbMKMHA M WMpouMHa. Tasu ocobeHocT e
NpOAMKTYBaHa EOWHCTBEHO OT 06CTOATENCTBOTO, Ye 3a
PaHUTHUTE MaTepuanu, KOWTO ca W3rpafeHn OT TBbpPAM
ckanoobpasyBaLLy MUHepanu, ¢ TBbPAOCT 6 1 7 No ckanaTa Ha
Mooc, e HeobxogMMO MHOMO MO-rONSMO HanmsraHe Ha
WMGOBBYHUS MHCTPYMEHT, OTKOMKOTO NpU ApYruTe CKamHu
MaTepuanu kato mpamop 4 BapoBuk. B Tosu cryvai ako,
3aroToBkata OT [PaHWTEH MaTepuan MbpBO Ce obpexe no
Heobxoaumus pasMep W cneg ToBa ce lnudoBa, TO
BCIELCTBUE FONSAMOTO HansraHe W TaHreHUManHUTe CUnu Ha
LWNOBLYHMS MHCTPYMEHT, 3bpHaTa Ha MUHEpanuTe OKOMo
pbba Ha 3aroToBkaTa Ce OTKbPTBAT M Ce Monyyasa T. Hap.
HawbpbBaHe Ha pbba. TexHomorMyHata cxema, onucaHa B
nutepaTypHus n3TouHnk MbpxoB (1993), e uenecbobpasHa
CamM0 32 psA3aHETO HA TPaHUTHW  MaTepuarm  3a
NPOM3BOLACTBOTO Ha TBHKW W CpegHo Aebenu nnouu, n 10 B
YCMOBUSITA Ha TFOMSIMO CEpUHO MpOM3BOACTBO, koeTo Dele
3a0bIDKUTENEH EEMEHT Ha T.Hap. NIaHOBa NKOHOMMKA.



YCBBBPLIEHCTBAHA TEXHONOIMMYHA CXEMA 3A
OBPABOTKA HA IEBEJTOCTEHHWN U3OENNA OT
PAHUTHU MATEPWANI

B HacTosimMTE YCMOBUS Ha MasapHa MKOHOMMKa W BUCOKA
KOHKypeHuuss B obnactta Ha  CkanHoobpaboteallata
NPOMULLIEHOCT, Mankute npeanpuatua 3aemat eAuHCTBEHO
nasapHaTa Huwa B M3paboTBAHETO Ha HECTAHAAPTHW U3genus
u poobpaboTBaHe Ha MoOMyrotoBa  MpOAYKUMs,  KaTo
Gopatopu,HaarpobHu  nnoun,  obLiEeCTBEHM  MaMeTHULM,
nuegectanu, cTobnana M ap. Tesu YCMoBWs HanaraT Ha
MankuTe  npegnpusTMs  6bpP30  MpeHacTpoBaHe  Ha
TEXHOMOMYHMTE  MPOLIECH, ronsMa  rbBKAaBOCT  Ha
TEXHOMOMYHaTa CXeMa, HUCka ceBeCTONHOCT Ha NpoAyKLUMsTa
1 BUCOK paHaemaH (MakcUMasHo M3non3BaHe Ha CypoBMHaTa).

OrpaHuyeHnTe MHBECTUUMM U creuudmkaTa Ha paboTHUS
npouec, npu obpabotka Ha [ebenocteHHu wsgenus oT
PaHUTHM MaTepuany, OTXBbpMs MbPBOHAYANHOTO 3BEHO B
TEXHOMOrMYHaTa cxema Ha paboTa Ha ronemuTe npeanpuaTus-
ratepa. BuCOkuTE WHBECTMUMWM M HEBB3MOXHOCTTA fa Obae
3anmbriHEH MPOWM3BOACTBEHUS KanauuTeT Ha ratepa, Hanarat
HEeroBoTO OTMajaHe OT MPOM3BOACTBEHATA HOMEHKNAaTypa Ha
ManKkuTe NpeanpusTus.

KaTo mbpBO 3BEHO B TEXHONMOTMYHATA CXEMa Ha MarkuTe
npeanpusTus MoraT fa GbaaT M3non3BaHM BbXeHa pesauka
Cbe cBoBoaeH abpasus unK aMckoBa pesadka C AMaMeTbp Ha
pucka 2500 - 3000 mm (cour. 2).
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Queypa 2

[uckoBaTa pe3ayka CblLO U3MCKBa ronsiMa MHBECTULMS, UMa
CMOXHAa KOHCTPYKLMS M BUCOYMHATA HA psi3aHe € OrpaHuyeHa
po 1200 mm. lonamo NpeauMMCTBO Ha TasW MalwwHa e
BMCOKAaTa CKOPOCT Ha psisaHe M CPaBHWUTENHO rnagkaTa
Cpsi3aHa MOBBPXHOCT, KOETO € CBbP3aHO C Pa3X0A Ha CKbMo
CTpPYBalM [OMAMAHTEHW CErMEHTM U TonsMa  eHepro-

normbliaemocT. MpopesbT Ha AuamaHTeHUs OUCK AocTUra o
14 mm, KoeTo BofY 10 Pa3xof Ha CypoBUHa.

BbieHaTa pesadka paboTella cbc cBoGoaeH abpasus, He
WM3NCKBA rONeMU MHBECTULMM. Ta3n MallMHa MMa Bb3MOXHOCT
Ja pexe ckanHu OnokoBe ¢ ronemu pas3Mepy, Kato
OrpaHN4eHnsiTa BbB BMCOYMHA Ha Cpsi3aHaTa MOBBbPXHOCT Ca
1800 - 2000 mm, KOeTO HaMmbIHO YAOBNETBOPSIBA HYXAUTE Ha
Mankute npeanpuaTns. Cxbnnte KOHCymaTunBKn ca
NPeaAnocTaBka 3a OrpaHMYEHOTO U3MON3BaHe Ha Tasn MallmMHa.
Hanocnepbk B npakTukaTa Ce € HanoXuro M3non3BaHeTo Ha
OTNafb4yHN MPOLYKTM KaTO 3aMEeCTUTENM Ha CUAMLMEBUS
kapbup (ocHoBHMAT cBoBoaeH abpaswB U3NON3BaH 3a ps3aHe
Ha TpaHUTHU MaTepuanu). Tesu 3aMECTUTENN 3HAYUTENHO
HamansiBaT cebecToiiHOCTTa Ha roToBOTO W3fenue. Kato ce
B3eMe B NPeABMA, Ye NpopesbT HanpaBeH OT BLXETO AOCTUra
[0 5 - 6 mm 1 MankaTa eHepronorbLAemMocT Ha npoueca, To
M3MOMN3BAHETO Ha BbXeHa pesadka Cbec cBoOOOeH abpasue €
Halt-noaxoasila 3a Hy)XaNUTe Ha MankuTe NPeAnpUATHS.

OnucaHTe WMKOHOMMYECKM W TEXHOMOTUYHU ycnosusg,
Hanarat 1U3non3BaHeTo Ha aBTOMaTu4Ha nonupalla MallimMHa C
eanH paGoTeH opraH ¥ pbyHa nonupalla MalmuHa. MoTouHuTe
nonupallM MaLiMHU UMaT OrpaHuYeHle BbB BUCOYMHATA Ha
obpaboteaHaTa 3arotoBka - 200 mm.,BMCOKA WHBECTULMS,
CKbMa MOAAPBLXKA M rONAMa eHepronornbLUIaeMocT, KOeTo He
CbOTBETCTBA HA [JafeHWTe u3ucKkeaHus. Tosa BoaM [0
0TNafaHeTo Ha TasW MaluMHa OT TEXHOMOTUYHUTE CXEeMMU,
W3NON3BaHN B MarnkuTe NpeanpuaTys.

TexHonmornyHa  cxema, W3NON3BaHa B  MarnkuTe
npeanpusaTMa 3a obpaboTka Ha AeOGEeNOCTEHHU TPAHUTHU
usgenus.

lMpepnoxeHaTa TexHornorMyHa cxema (cur. 2) ce cueTon ot
cnefHuTe onepauuu: 1 paspssBaHe Ha ckanHus 6nok, 2
obpssBaHe Ha 3aroToBkaTa, 3 wWnudoBaHe M nonupade, 4
NoBTOpHO 0Bpsi3aBaHe, 5 HanpaBa Ha (hacka M NonMpaHe Ha
yena (ur. 2).

[naBHaTa 0COBEHOCT NPy Tasu TEXHOMOIMYHA CXema e , ue
npouecbT obpsisBaHe npeaxoxaa mnpoueca WnNgoBaHe K
nonvpaHe. ToBa e HanoXeHO nopaay (bakTta, Ye HeHyxHaTa
4acT OT pa3sps3aHaTa 3aroToBka Bapupa B rpanuumte ot 10 %
£0 50 %. B cnyyas nonuMpaHeTo Ha Lienus MacvB e CBbP3aHo C
yBenuYaBaHe Ha MPOM3BOACTBEHWTE Pa3xoau- Nonvpaly
abpasuB 1 enekTpoeHeprus. CbOTBETHO Ce MOBUWABA W
TEXHOMOIMYHOTO Bpeme, HeobxoaMMO 3a HamnpaBaTa Ha
[afeHo usnernve.

Mpu cregpalyata onepauus, WnMdoBaHe W NONMpaHe Ha
06ps3aHOTO M3fenme, CbLUeCTBYBa ONACHOCT OT OKbPTBAHE Ha
pbboBeTe. HalbpbBaHETO ce MpUuMHSIBA OT AMaMaHTeHaTa
rnaBa, KOsiITO Ce CbCTOW OT U3BECTeH 6poit cermeHTn. Mankust
WM pasmep BOAM [0 YBenM4yaBaHe Ha HansraHeTo BbpXY
obpaboTtBaHaTa MOBLPXHOCT. TOBa yBenn4YaBa BEPOATHOCTTA
3a OTKbpTBaHe Ha 3bpHa OT MUHepanuTe. 3a u3bsreaHe Ha
TOBa BPEJHO SBMEHWE NpW NPeaxoaHOTo 0bpsi3BaHe MoXe Aa
Ce 0CTaBW MPUNYCK B pasMepuTe Ha M3LENNeTo 3a CreaBallo
KOpUrMpaHe Ha TOYHUSI pa3Mep, Ype3 MOBTOPHO ObpsiaBaHe.
Mpw 3a4afieHN TEXHOMNOTYHIM NAapamMeTpK, OKbPTEHNUTE pbboBe
MoXe Aa OboaT 3arnafeHu, uYpe3 HanpaBa Ha acka Ha
n3aenveTo.



ToBa ca OCHOBHWTE NpeAnocTaBkM 3a M36opa Ha Tasu
TEXHONOTMYHA CXeMa, KOSTO e MoAXoAslua npu obpaboTkata
Ha 1e6eN0oCTeHHN rPaHUTHU U3AENUS B YCIIOBUSTA Ha MankuTe
nNpeanpusiTUsi ¢ Ape6HOCEPUIHO MPOM3BOACTBO.
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It has been scrutinized the technological scheme for working granite materials used in big stone working factories. This scheme is unsuitable for the small factories
from the same branch. The suggested technological scheme completely satisfies the following requirements of the small factories: low prime cost of the ready

production, maximum using of stuff and rapidly executing the certain order.

ANALYSES OF THE TECHNOLOGICAL SCHEMES FOR
WORKING GRANITE MATERIALS

Common information

It is well - known that the production of different granite
products is made by different operations, executed by different
orders, which compose the integrated technological process.
As a result of these technological and production operations,
the product with the necessary mould, size and fracture (stage
of area working) is made.

The term technological scheme for working rock materials
means the succession of the main operations for getting ready
production. The technological scheme of working depends on
many factors like: the physical and mechanical features of the
rock material, the mould and size of the block and the index of
the ready product (mould, size and the quality of working area).

The optimal variant for the technological scheme for
producing a given product, except for the above-mentioned
factors, depends on the production and economic conditions
such as: availability of suitable machines, charges of
technological materials, economic and effective prime cost.

Extant technological
materials

In the accessible technical literature and especially in Marhov
(1993), is considered a technological scheme for working
granite materials, shown in fig. (1).

schemes for working granite

Figure 1.

In this technological variant, block sawing is made by saw
mill, working with free abrasive (steel or cast iron shot), which
are with high abilities up to 150 blades, allowing working blocks
with length up to 4 m, width 3m and height 2 m. It is typical of
these technological schemes that the slabs, obtained from
block sawing, first are ground and polished and after that they
are circumcised by length and width. This special feature is

solely prompted by the circumstance, that for the granite
materials, which are made of hard rock-forming minerals, with
rigidness 6 and 7 by Moss'’s scale, much more pressure of the
grinding instrument is necessary, than for other rock materials,
like marble and limestone. In this case, when the granite slab
is first circumcised to the necessary size and then it is ground,
as a result of the big pressure and tangential strength of
grinding instrument, the mineral grains near the edge of slab
start to break off. This is so-called edge break off.

The technological scheme described in literature source \1\ is
advisable only for sawing granite materials for manufacturing
thin and medium slabs, in the condition of big serial production,
which was the compulsory element for the so-called planned
economy.

IMPROVED TECHNOLOGICAL SCHEME FOR WORKING
THICK PRODUCTS FROM GRANITE MATERIALS

In the present conditions of market economy and high
competition in the sphere of stone working industry, the small
factories took the only available market niche, making non-
standard products and finishing half ready products like - curb
stones, memorials, monuments, pedestals, stairs and other.
These conditions force the small factories to have fast retune
of the technological processes, high flexibility of the
technological scheme, low self cost of the production and high
yield (maximum using of the stuff).

The limited investments and the specific working process in
making thick granite products, reject the first section of the
technological scheme working in the big companies - the saw
mill. The enormous investment and inability to fulfil the product
capacity of the saw-mill are the reasons for the removal of the
latter from the production nomenclature of small factories.

As the first section in the technological scheme in the small
factories, a wire sawing machine with free abrasive, or a disk
cutter with a disk diameter 2500 mm - 3000 mm can be used.

The disk cutter also requires high investments, has
compound structure and its height of sawing is limited to
1200mm. A big priority of these machines is the high speed of
sawing and comparatively flat sawing surface, which is
connected with consumption of expensive diamond segments
and high power capacity. The slot made of diamond circular
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blade reaches 14 - 15 mm, which leads to consumption of
stuff.

Wire sawing machines, working with free abrasive, do not
require high investment. They have the ability to saw blocks
with big sizes, as the limits in height of sawing surface are
1800 mm - 2000 mm,which completely satisfy the needs of
small factories. The expensive consumption is prerequisite for
limited usage of these machines. Lately in the practice has
been enforced the using of waste products like substitutes of
silicon carbide (the main free abrasive used for sawing granite
materials). These substitutes vastly decrease the prime cost of
ready product. Due to the fact that the slot made by the wire
reaches 5 - 6 mm and the power capacity of the machine is
low, the using of wire sawing machines with free abrasive is
most suitable for the needs of small factories.

The above economical and technological conditions apply
using of automatic grinding machines with a single executive
body and a manual grinding machine. The line grinding
machines have limit in height of working surface - 200 mm,
high investment, expensive maintenance and high power
capacity, which do not agree with the given conditions. This
leads to rejection of these machines from the technological
schemes used in the small factories.

Technological scheme used in the small factories working
thick granite materials

The suggested below technological scheme has been
applied for the last 10 years with the creation of the small
private factories.

This scheme fig. (2) consists of the following operations: /1/
block sawing, 2 circumcising the slab, 3 grinding and polishing,
4 secondary circumcising and 5 taking chamfer and polishing
the forehead.

The special feature in this scheme is that the circumcising
goes before the process of grinding. It is applied because of
the fact that the unduly part (waste) of the slab range from 10
% to 50 %. In this case grinding the whole slab is connected
with the increase of the production cost-grinding abrasive and
electric power. According to this the technological time, for
making a given product, increase.

Recommended for publication by the Editorial Board of part
“Mechanization, electrification and automation in mines”

At the next operation grinding and polishing there is a risk
braking off the slab edges. The break off is caused from the
diamond, grinding head, which is made by a few segments. lts
small size lead to increasing the pressure over a unit of
grinding surface. This increases the probability of breaking off
grains of the minerals. For evasion of this harmful effect,
toward the first circumcising it have to be left larger size for
next correct the right size by second circumcision. By the given
technological parameters, breaking off edges can be smooth
out, by taking a chamfer.

Figure 2.

These are the main reasons for choosing this technological.
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