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Currently, a large amount of man-made waste has been stored on the territory of the Republic of
Kazakhstan, which, by their chemical and mineral properties, are a serious raw material base for the
production of building materials.

The quality indicators of raw materials affect not only the physical and strength characteristics of the
finished product, but also the cost. In our study, we use man-made raw materials for the production
of construction products, as additives to clay for the semi-dry method of producing ceramic products,
since this method is less labor-intensive and does not require large financial investments. One of the
most important characteristics of technological equipment is performance. Technological equipment for
the production of construction products is represented on the market of Kazakhstan by leading foreign
companies, including Chinese, Russian, Turkish, Spanish, Kazakh manufacturers are not included in this
list. Technological equipment can produce products from a certain type of raw materials, for which such
parameters as productivity, quality indicators of raw materials and others are indicated in the technical
documentation. That is, when using technogenic raw materials as additives to the charge, it is not possible
to determine productivity, for objective reasons. In this regard, the task of calculating the productivity of
the technological line for the production of ceramic products using information technology is relevant.

As a software tool in the study, the program ”Simulation model of a technological line for the production
of construction products using industrial waste” is used, written in C++, in accordance with the principles
of object-oriented programming. Performance calculations were performed for technological equipment
Titanium 900-120 DHEX press, Titanium 80 D press. The presented program can be used by individual
entrepreneurs not only to calculate productivity, output volume, but also to justify the choice of technologi-
cal equipment for the production of ceramic products.

Keywords: modeling, information technology, programming language, program, technological
equipment, productivity, ceramic products.
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Kaszipri yakpitra Kazakcran PecryOnikachHbIH ayMaFblH/AQ ©3iHIH XUMUSUIBIK-MUHEPAIAbl KaCUeTTepi
OOMBIHILIA KYPUIBIC MaTepUAJIIAPbIH OHAIPY YIIiH eJeyJTi MUKi3aT 6a3achl 00BN TaObUIATHIH TEXHOTEH K
KAJJIBIKTAPIBIH KOTT MOJIIIIepi KMHAKTAIFaH.

[IMKi3aTTHIH canajblK, KOPCETKIIITepi JaiiblH OHIMHIH (PH3UKAJIBIK jKoHE OSpIKTIK cUTaTTamMasiapblHa Fa-
Ha eMec, COHbIMEH KaTap ©3iH/IiK KyHbIHA Jia acep ereji. Bi3miH 3eprreyimiziie 6i3 KyphUIbIC OHIMIEPiH OH-
Aipy YIIiH TEXHOTeHIK MIMKi3aTThl KepaMUKAJIBIK OyHbIMAAPIbl OHOIPY/IiH KapThUlail KYpFaK ofici YIiH
casra Kocmaiap peTiHle KOJJaHaMbI3, OUTKeHi OyJ1 oflic a3 eHOEKTi KaXeT eTe/li )KoHe YJIKeH KAPKbUIBIK,
WHBECTUIMSUIIAPABI KAKeT eTrei/1i. TeXHOMOrvsUTHIK, Ka0bIK THIH MaHbI3/Ibl CUTIATTAMAaJIaPbIHBIH O1pi-
OniMaiTiK. Kypputbic OyHBIMIAPHIH OHIIpyre apHAIFaH TeXHOJIOTUSUIBIK, KaOabIKThl Ka3zakcTaH HapbIFbIH-
Jla KETEKII MIETeNIIK KOMITAHUSIAP, OHbIH 1111H/I€ KBITAWIBIK, PECEHITIK, TYPIK, UCTIAHABIK, KOMITAHUSLIAP
YCBIHAJIBI, KQ3aKCTAH/IBIK OHIIpYIIijiep OyJl Ti3imjie KOK. TeXHOJOTHSUIIBIK, jKaObIK MIMKi3aTThIH OeNTii
Oip TypiHEH eHIM IIbIFapa anajbl, O YIIH TeXHUKAJBIK KyXKaTTamaaa eHIMJILTIK, UKI3aTThIH CalaJiblK,
KOPCETKILITEPi jkoHe OGacKaylapbl CHSKTH apaMeTpliep KepceTiieni. SrHu, mumxTara, TEXHOTeHIIK IHKi3a-
TKa KOCMajap peTiHje NaiaaaaHFaH Ke3/le 0ObeKTHBTI cedenTtep OOMBIHINA OHIMALTIKTI aHBIKTay MYMKIH
emec. OcbiraH OaMJIaHBICTHI aKITAPATTHIK, TEXHOJOTUsUIAP/Ibl KOJIJIAHA OTBIPHIIT, KEPAMUKAIBIK, OYHbIMIAPIIHI
OHJIIPY/IIH TEXHOJIOTUSIBIK KEJIICIHIH OHIMAUIITH ecenTey MIHJETI 63€KTI.

3eprreyne OaraapiaaMabiK, Kypai peTiHae oObeKkTire OarbiTTaarad OarapiaManay KaruJaTTapbiHa Cou-
kec EO TiniHae ®a3blIFad "eHEPKICINTIK OHIIpIC KAIBIKTAPbIH MaliAanaHa OThIPBIT, KYPbUIbIC OyiAbIM/Ia-
PbIH OHJIIPYIIH TEXHOJOTUSIBIK JKETICIHIH MMUTAIMSIIBIK MoAeni” OaraapiamMachl KOIAaHbUIa bl. OHIM-
ATk ecenreynepi TeXHOMOTrusIIbIK, kadapikka apHarad Tutan 900-120 DHEX Ipecc, Turtan 80 D mpecc.
¥ ChIHBUTFAH OarIapiaMaHbl )KeKe KocIlKepiiep OHIMIILTIKTI, ©HIM KeJIeMiH ecelTey YIIiH FaHa eMec, COHBbI-
MeH KaTap KepaMHUKaJIBbIK, OyAbIMAAPAbl OHIipyTre apHaIFaH TeXHOIOTUSUIBIK, )KaOIbIKThI TAHAAY/IbI HETi31ey
YIIiH e KOJJaHa aJla/ibl.

Tyiiin ce3aep: Moaenbaey, aKMapaTThiK, TEXHOJIOTUsIIap, Oaraapiamanay Tili, 6argapiama, TeXHOO-
TUSUTBIK, JKa0/IbIK, OHIMIIUTIK, KePAMUKAJIBIK, OyHBIMIIAp.

VICITI0JIb30BAHUE HH®OPMAIIMOHHBIX TEXHOJIOTUM ITPU PACUETE
NPOU3BOJINTE/IBHOCTHA TEXHOJIOITTYECKOT'O OBOPYAOBAHUA ITPON3BOICTBA
KEPAMUYECKHX U3JIEJINI HA OCHOBE TEXHOTEHHOI'O ChIPhS
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I' AO "Kazaxckuii YHUBEPCUTET TeXHOJIOTMK 1 6usHeca uM. Kynaxkanosa”, Acrana, KazaxcraH,
2TOO "Dkocrpornuu-I1B”, r. ITaBnonmap, Pecriyonuka KazaxcraH,
SKpIpruI3ckuil rocy1apcTBeHHBIA yHUBepCcUTeT nMeHn. U. ApaGaesa, Kplpruiscran,
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B Hacrosimee Bpems Ha Tepputopru Pecry6muku Kazaxcran, ckiagupoBaHo 60J1bIIOe KOTMYECTBO TEXHO-
T€HHBIX OTXOJIOB, KOTOpPBIE IO CBOMM XMMMKO-MUHEPAJIbHBIM CBOMCTBAM SIBJISIOTCS CEPbE3HOM CHIPhEBOM
0a301 151 MPOM3BOJCTBA CTPOUTEIIBHBIX MaTePUAJIOB.

KauecTBeHHbIE MOKa3aTe/n ChIpbs BIUSIOT HE TOJBKO Ha (PU3MYECKUE U MPOYHOCTHBIE XAPAKTEPUCTU-
KM TOTOBOH MPOAYKIMHU, HO U Ha ce0ecTOMMOCTb. B HaiieM mccieioBaHuy Mbl TSI TIPOU3BOJICTBA CTPOU-
TEJIBHBIX U3JIeJIMI, UCTIONB3YeM TEXHOTEHHOE ChIPbE, B KauecTBe JOOABOK K ITIMHE IS TOTYCYXOro CHOCO-
0a MPOM3BO/I-CTBA KEPAMHUUECKUX M3MENUH, TaK KaK JaHHBII Coco0 MeHee Tpylo3aTpaTeH U He Tpedyer
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OombIIMX (PUHAH-COBBIX BJIOXeHUHA. OIHUM M3 BaXKHEWIIMX XapaKTEPUCTHK TEXHOJIOIMYECKOro 000pyao-
BaHUS SIBJISIETCS TIPOM3BOAMTEHHOCT. TeXHOMOrnYeckoe 00OpyIOBaHKEe Uil TIPOU3BOACTBA CTPOUTEIb-
HBIX U3[IeJIUH, TIPe/I-CTaBJIeHO Ha phiHKe Kazaxcrana, BemynmmMu 3apyOe:KHBIMU KOMITAHUSIMU, B TOM YHCIIE
KUTACKUMU, POCCUICKUMMU, TyPELIKUMH, UCIIAHCKUMU, KAa3aXCTAHCKKME ITPOM3BOUTENN B JAHHOM CITUCKE
OTCYTCTBYIOT. TeXHOIOrn4eckoe 000pyI0BaHNE MOKET MPOU3BOAUTH MPOLYKLIHMIO U3 ONPEAEIEHHOrO BUIa
CBIPBS, UIs1 KOTOPBIX B TEXHUUYECKOM JOKYMEHTALMM YKa3bIBAETCs, TAKME MaPaMETPhl, KaK IPOU3BOIUTEb-
HOCTb, KaYeCTBEHHbIE TIOKA3aTeNIN ChIpbs U Apyrue. T.e., Ipy UCTIOIb30BaHMM B Ka4eCcTBe JOOABOK K IIINX-
T€, TEXHO-TEHHOTO CHIPbsI, HE BO3MOXHO OINPEIETUTh MPOU3BOANUTEILHOCTD, 10 OOBEKTUBHBIM TIPHYNHAM.
B 310l cBA3M akTyasjbHA 3a/laya pacyera MPOU3BOJUTEIBHOCTH TEXHOJOTMYECKOHW JIMHUU IPOU3BOICTBA
KepaMHuec-KUX U3/IeJIUil C UCTIONb30BaHUEM MH(POPMALIMOHHBIX TEXHOJIOTHIA.

B kavecTBe MpOrpaMMHOrO MHCTPYMEHTA B MCCIIEJOBAHUM, PUMEHsIeTCs nporpamMma «IMutanmoHHas
MOJIEJ b TEXHOJIOTMUYECKOH JIMHUU MTPOM3BOJCTBA CTPOMTENBHBIX M3/EINN C UCIIOJIb30BAHUEM OTXOJOB IPO-
MBIIIIEHHOTO ITPOM3BOICTBA» HAIMMCaHHAs Ha si3bIke C++, B COOTBETCTBUY C MPUHITUNAMHA OOBEKTHO-
OPHMEHTHPOBAHHOIO IPOrpaMMHUPOBaHUs. PacyeTsl TpOM3BOAUTEILHOCTH BBITIOTHEHBI 11 TEXHOJIOTMYECKO-
ro ooopynoBanus npecc Turan 900-120 DHEX, npecc Tutan 80 D. IlpeacraBneHHas nmporpamma MOXeT
OBITh MCHIOJIb30BAHA MHAMBU/1yaJIbHBIMU MTPEANPUHUMATEIISIMU HE TOJIBKO JUISl pacyeTa MpOU3BOAUTEIbHOC-
TH, 00beMa BBIITyCKaeMOM MPOAYKIMHU, HO U JIs1 0OOCHOBAaHUS BBIOOpA TEXHOIOTMYECKOTO 000PYI0OBAHHUS

1151 IPOM3BOJICTBA KEPAMUUECKUX U3AEITHN.

KuaroueBble caoBa: MoepoBaHie, MH(POPMaMOHHbIE TEXHOIOTUH, SI3bIK TPOrpaMMUPOBAHUS, ITPOT-
pamMa, TEXHOJIOTHYecKasi 000pyJOBaHHE, POU3BOAUTEIHHOCTD, KEPAMUUYECKUE M3/IeIIHS

Introduction. Clay has been used for centuries
as a building material for the production of building
products and household utensils. Currently, the
qualitative composition of clay is regulated by ST
RK 2652-2016 [1].

To date, the growth of ceramic construction
products in Kazakhstan is more than 56% [2] with
geometric growth, as the number of residential
buildings, office and warehouse premises increases.

Plastic, semi-dry and rarely slip methods are used
for the production of ceramic bricks [3].

The plastic pressing method is carried out from
clay with a moisture content of 18-24%, on tape,
SCrew presses.

Semi-dry and dry pressing methods use raw
materials with a moisture content of 8-12 and 2-
8%. Bricks, facade tiles, floor tiles, and paving slabs
are formed in a semi-dry way. Knee-lever, rotary,
and friction presses are used for pressing ceramic
products.

The technological equipment for the production
of ceramic products includes, equipment for the
preparation of the charge uses the following types
of equipment:

* vehicles used for the delivery and extraction
of raw materials (dump trucks, excavators,
bulldozers);

* receiving bins for raw materials;

 conveyors for feeding raw materials;

* rolling machines (disintegrators) carrying out
grinding;

* pressing and forming equipment;

* Drying chambers;

e brick kilns [4].

Certain requirements for plasticity and moisture
content are imposed on raw materials for the
production of bricks in order to improve physical
characteristics.

Since the production process of ceramic products
is sufficiently debugged, and the composition of raw
materials is known, the productivity of technological
equipment is determined in a practical way, but
factors affecting the flow of the technological
process, changes in the composition of raw
materials, changes in the working cycle are not taken
into account, respectively, there is no scientific
justification for calculating the productivity of that
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for various types of technological equipment.

Materials and methods. To calculate the
productivity of technological equipment, the
program “Simulation model of a technological
line for the production of construction products
using industrial waste” is used [5], the algorithm
of the program allows it to be used to simulate
the performance of technological equipment of
various types of construction products. The program
1s written in C++, using the principles of object-
oriented programming.

Discussion of the results. The composition of
the raw materials used for the production of ceramic
products is described below.

Clay from the quarry of the deposit Near schools
(Akmola region) was used for research fig. 1.

Bauxite sludge (Pavlodar Aluminum plant)
fraction-1 (see fig.2), fly ash (Ekibastuz Gres -1)
fraction- (see fig.3), metallurgical slag of Casting
LLP fraction- 1 (see fig.4), river sand, fraction-1
(see fig. 5).

Figure 1 - Clay from the Ushkol quarry

Figure 2 - Baucxite sludge (Pavlodar Aluminum Plant) fraction-1

176



nJllfIIl'l‘l\\v.

Figure 3 - Fly ash (Ekibastuz Gres -1) fraction-1

Figure 4—Metallurgical slag of Casting LLP fraction- 1

Figure 5 - River sand fraction- 1

The program allows you to simulate the operation ones.

of technological equipment for the production of  Changes in the program related to the exclusion of
various construction products, including ceramic (he weight parameters “cement”, various additives
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that are not part of the raw materials for the detail in [7].
production of ceramic products, as well as the Listing 1 shows a fragment of a program

inclusion of the parameter “clay” ensure that the for calculating the productivity of technological

model approximates the real technological process. equipment for the production of ceramic products
[6]. The algorithm of the program is described in  pased on man-made raw materials.

float Norm(float, float);

float ST[4];// list of events:

// ST[0]- the end of the mixture formation by the z0 device and
transfer to mixing

// ST[1]- the end is mixing the mixture and pouring water =zl

// and transfer semi-dry to the molding matrix

// ST[2] - the end of the molding, the release of finished products z2
// ST[3]- simulation interval in min 8*60=480 - one shift

Float Tt;// system time

class OAQ// service class. a device that forms a dry mixture

{private:

public:

float Massal[NNp]; // the actual mass of the components of the mixture,
case. value (+- dispenser error)

int ne;// the current number of the container to which the OA is
connected, ne =0.1,...4

When calculating the productivity of the products, the raw material "clay” was used, the class
technological line for the production of ceramic OA1 was changed accordingly.

Listing 2 Class OA1 description program.

class OAl // class—a maintenance apparatus that feeds clay and mixes
{ private:
// Parameters OA:
public:
float tmixed;// mixing time
float dtmatrica;// the time of transfer of the mixture to the matrix
int sost;// 0- he is free and can take the mixture
// 1 — the dry components have been transferred, the device
is busy adding
// add the clay to the mixture and mix before transferring
the mixture
// to the bunker, ordered the end time of the transfer

// 2— simple, because it cannot transmit the mixture - the
trace. OA is busy
// 3 — simple, because no, the ingredient has run out (there

is nothing to serve)
//float massat; // the mass of the current charge transferred to the
mixture.
Float summamass; // the mass of the dry mixture in OA transferred to
the mixture.
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//float Sum;
Float och;
float proisv;
float genl();
OAl () ;
Int Fobr();
Void display () ;
i

Class OA2 ensures the formation of ceramic products.

Listing 3 Class description program OA2.

class OA2 // The class is a service device that presses the mixture and
delivers the finished product
{ private:
// float massat; // the mass of the current mixture transferred to
the molding matrix
public:
float dtproduction;// time of transfer of finished products
int sost;// 0- he is free and can take a ready-made mixture
// 1 — I am busy with the transfer of finished products and
ordered the transfer time
Float Sumj;
Float vmatr; // the volume of the matrix, kg
Int ki; // the number of products in the matrix
Float summamass; // the mass of the mixture in OAO
Float vsego;// total mass of products
OA2 () ;
Float och;
Float gen();//Working cycle time
Void Fobr () ;//processing function
Void display();
bi
OAQ0 zO0;
oAl z1;
OA2 z2;

Float MassaKomp[NNp];
Float MassaKompSklad[NNp];
// NNp=0- Clay, NNp=l-sand,NNp=2 - no, NNp=3- ash
// NNp=4- metallurgical slag, NNp=5-no, NNp=6- bauxite sludge
// NNp=7 - no NNp=8 - no
Float smes[NNp]; // the percentage composition of the mixture
float MassaSmesy;// the planned total mass of the mixture, quantum,
indivisible portion
float vsmes;// The volume of the mixer with the finished mixture
float massaprodution;
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RBaw material P,

Clay Sand Gravel

Toy et ] ;
of 7 equip

. The number of products in the matrix ~ Dispenser capacity, kg/min

I I I

|

Volume, mixer, kg

Ash  Metallurgical slag  Additive

Dispenser capacity, kg

Bauxite sludge

The composition of the mixture
formulation

Working cycle time, min

Cay Sand Gravel

Ash Metallurgical slag  Additive

L]

Bauxite sludge

[ ]

Simulation interval, min

Iterations

|

Mixer volume, kg

[ ]

The volume of the matrix, kg

L]

Working transfer time of the product,

Product transfer time, min

[ ]

Dosing error, %

L]

Figure 6 - Menu of the program for calculating the productivity of technological equipment for the
production of ceramic products with additives of man-made raw materials

Fig. 6 shows the program menu for calculating
the productivity of technological equipment for the
production of ceramic products with additives of
man-made raw materials.

The program menu shows 4 main parts:

l-raw materials in the warehouse of the

enterprise;

2-the formulation of a mixture for the production
of ceramic products, makes it possible to simulate
production with various additives and volumes of
artificial raw materials;

3-changing the parameters allows you to present
the real picture of the technological process as

adequately as possible, in a digital display of
technical characteristics;

4-the simulation interval will allow you to
calculate the performance of technological
equipment most accurately by setting any number
of iterations.

As it was presented above, a semi-dry production
method was used in the study, it is assumed that the
humidity of the mixture is 6-7%, while additional
equipment for drying products is not required.

Technological equipment for calculating
productivity is represented by Titanium 900-120DH
EXpress brands Fig.7.

Figure 7 - Titanium Press 900-120 DHEX
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Figure 8 - Ordinary hollow ceramic brick

Figure 9 - Ordinary full-bodied ceramic brick

Let's calculate the productivity for 2 types of

The number of products is 16 pcs.
ceramic products, fig.8,9.

The weight of the product is 3.7 kg and 4.3
kg (calculated taking into account the additives of
artificial raw materials).

The technical characteristics of the processing
line are indicated in the passport of the Titanium

900-120 hexagonal press : The results of calculating the performance of the

The duration of the working cycle is 11-12 Titanium 900-120 hexagonal press are shown in Fig.

minutes; 10;11.
The drive power is 90 kW.
Raw material Para s of technological eguip f
Clav Sand Gravel _ The number of products in the matrix  Dispenser capacity, kg/min
| 50000 | 15000 | 10000 | | 16 | | 100

. . Volume, mixer, kg Dispenser capacity, kg
Ash  Metallurgical slag  Additive

4uu|‘

[ 100 | |

[ 25000 | 15000

100 ‘

. Worki cle time, min
Bauxite sludge Water Zely

| 15000 ‘ | 1000 ]

Mixervolume, kg

The composition of the mixture
formulation
Clay

Sand Gravel

|50 |u

|
Ash Metallurgical slag  Additive

| 14 |1u || 0 |

Bauxite sludge ‘Water

I

Simulation interval, min Iterations
480 ]
START Aboit]

The volume of the matrix, kg

[ =2 ]

Used UP

Weight of the component [0]-6180, 8
‘Weight of the component [1]-1236, 1
‘Weight of the component [3]-0
Weight of the component [4]-1730, 6
‘Weight of the component [5]-1236, 1
Weight of the component [6]-0
‘Weight of the component [7]-1236, 1
Weight of the component [8]-741, 7

Number of products: 3341 pieces. 5D products=20

Working transfer time of the product,

Product transfer time, min

Dosing error, %

v e

Figure 10 - Calculation of the productivity of technological equipment in the production of ordinary hollow
ceramic bricks
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Raw material

[_51?:: I 151?2“CI ] 1nnnnGlMI|

Ash  Metallurgicalslag ~ Additive

[25000 [ 1500 | 100 |

Bauxite sludge Water

The composition of the mixture
formulation

Clay Sand
50 | 1 | 0 |

| [

Bauxite sludge ‘Water

I

Gravel

ical slag__ Additive

Simulation interval, min Iterations
480 3
START {Abou

Volume, mixer, kg

. The number of products in the matrix

Parameters of technological equipment

Dispenser capacity, kg/min

[ |

100 |

Dispenser capacity, kg

| 400 | ‘ 100

Working cycle time, min

I

Mixervolume, kg

The volume of the matrix, kg

I

‘Working transfer time of the product,

Product transfer time, min

Dosing error, %

Used UP
‘Weight of the component [0]-6003
Weight of the component [1]-1201
‘Weight of the component [3]-0
Weight of the component [4]-1681
‘Weight of the component [5]-1201
‘Weight of the component [6]-0
‘Weight of the component [7]-1201
‘Weight of the component [B]-720
Number of products: 2792 pieces. 5D products=44

Figure 11—-Calculation of the productivity of technological equipment in the production of ordinary

full-bodied ceramic bricks

Figure 12 - Titanium 80 D Press

Similar calculations of the performance of
technological equipment are calculated by the
program for the Titanium 80D press fig.12.

The technical characteristics of the processing
line are given in the passport of the Titanium 80D

The duration of the working cycle is 2-3 minutes;
The drive power is 15 kW.
The number of products is 1 pc.

The calculation of the productivity of the

press:

Titanium 80D press for two types of ceramic bricks
is shown in Fig. 13;14.
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RBaw material P, i of fechnological equip £
Clay Sand Gravel . The number of inthe matrix  Dispenser capacity, kg/min
[se0e0 [15000 roono | 1 | | 100 |
ash . Volume, mixer, kg Dispenser capacity, kg
400 100
[25000 [ 15000 [ 100 |
Worki cle time, min Working transfer time of the prodi
.Baimwhe = -watE' K | p B
- Mixer volume, kg Product transfer time, min
The composition of the mixture
Clay Sand Gravel
The volume of the matrix, kg Daosing error, %
| . | . | D | |I|
Ash ical slag  Additive
14 10 0 Used UP
‘Weight of the component [0]-1424, 5
Weight of the component [1]-284, 9
Bauxite sludge Water ‘Weight of the component [3]-0

[ 1 [ ]

Simulation interval, min

480

Iterations

[ ]

Weight of the component [4]-399
‘Weight of the component [5]-284, 9
‘Weight of the component [6]-0
Weight of the component [7]-284, 9
‘Weight of the component [8]-171

Number of products: 770 pieces. SD products=20

Figure 13 - Calculation of the productivity of technological equipment in the production of ordinary hollow
ceramic bricks

Roaw marerial

Par s of hnological equipment
Clay Sand Gravel . The number of inthe matrix ~ Dispenser capacity, kg/min
[_mu [ 15000 Tro0 | t | | 100 |

Ash  Metallurgicalslag  Additive
[ 25000 [15000 | 100 |
Bauxite sludge Water

The composition of the mixture
formulation

Clay Sand Gravel
[s0 |10

|
Ash Metallurgical slag__ Additive

| o

]

Bauxite sludge Water
Simulation interval, min Iterations

480

[ 5

|

Volume, mixer, kg

ity, kg

m“

‘Working cycle time, min

Mixer volume, kg

The volume of the matrix, kg
4,3

Used UP

Weight of the component [0]-1711, 4
Weight of the component [1]-342, 2
Weight of the compoenent [3]-0
Weight of the component [4]-479, 2
Weight of the component [5]-342, 2
Weight of the component [6]-0
Weight of the component [7]-342, 2
Weight of the component [8]-205, 4
MNumber of pi 796 pieces. SD p

‘Working transfer time of the product,

Product transfer time, min

Daosing error, %

Figure 14—Calculation of the productivity of technological equipment in the production of ordinary

full-bodied ceramic bricks

Conclusion. The developed program allows you technological equipment for semi-dry and dry

methods of forming ceramic products, for various
1) perform calculations of the productivity of types of molding matrices;

to:
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2) provides an opportunity to control the volume
of raw materials in the warehouse;

3) determine the calendar plan for the production
of ceramic products;

4) flexibly respond to changes in the technological
parameters of the production process.

The program can be useful both for technologists
of enterprises producing construction products, and
for individual entrepreneurs with a limited number

of technological equipment and a small volume of
production.

Existing developments related to simulation
modeling are mainly related to solving logistical
problems, describing components and strategies,
and discrete events in particular [8-10], which
today opens up the possibility of wider use of all
information technology capabilities for the practical
implementation of engineering calculation tasks.
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