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«Y COBEpIICHCTBOBAHUE  COCTaBa 1IecYaHO-OCHTOHMTOBOM  CMECH _ C OCIbIO

MOBEIIICHUS €€ (1)I/I3I/IKO-MCX3HI/I‘IGCKI/IX 1 TEXHOJIOTHUYECKUX CBOMCTB AJI M3rOTOBJICHUSA

KAa4YCCTBEHHBIX JIMTCUHBIX (bODM Ha aBTOMAaTHYECKOMU dJODMOBO‘IHOP'I JIMHHW).

Marucrepckast pabora no cnernuainbHocT: 8.05040201 «JIuTeliHOE MPOU3BOJICTBO

tIé]f)HI)IX X IIBCTHBIX MCTAJIJIOB U CIIJIABOB».

Crynentka rp. JIII=10m, ITMA, E.A. I'aBpunoBa — Kpamartopck, 2015.

Pabora conepxur 152 ctp., 21 puc., 38 tadm., 26 cnaiigos.

N3noxxenue coaepxanus padoThI:

OOBeKT uccienoBanus. DopMoBOUYHBIE ecyaHO-OEHTOHUTOBBIE cMecH,
npUMeHsieMble JUIsl (POPMOBKHM IO-CHIPOMY Ha aBTOMATHYECKHUX JIMHUSX OIOYHOIO U
0€30M0YHOT0 U3TOTOBJICHUS TUTEHHBIX (HDOPM.

[Ipeamer wuccnenoBanns. DU3NKO-MEXAHUYECKUE U TEXHOJIOTMYECKUE CBOMCTBA
MeCYaHO-OEHTOHUTOBBIX (OPMOBOYHBIX CMECEH; KadyeCTBO IOBEPXHOCTH YYTYHHBIX
OTJIUBOK.

Henuu 3amaun paboTtslllenn paboThl 3aKkiatoyanuch B: 1) KOMIUIEKCHOW OIICHKE
KauecTBa €IMHOM TeCcYaHO-OEHTOHUTOBOW (POPMOBOYHOW CMECH, MPUMEHAEMOW B
MPOU3BOACTBEHHBIX YCJIOBHUSX Ha JIMHUU aBTOMAaTUYECKOW O€30M0YHOM (OPMOBKHU;
YCTAaHOBJICHUH MPUYUH CHUKEHUS (PU3MKO-MEXaHUYECKUX U TEXHOJOTMYECKUX CBOMICTB
MIPOU3BOCTBEHHON CMECH;2) IPOBEICHUN IKCIIEPUMEHTAIBHBIX UCCIEI0BAHUM, C 1IEJIbIO
pa3pabOTKH  yCOBEPILEHCTBOBAHHOIO cOoCTaBa (OPMOBOYHOM CMECH C BBICOKHM
KOMILJIEKCOM (PU3UKO-MEXaHUYECKUX U TEXHOJIOTHYECKUX CBOMCTB HAa OCHOBE JOCTYIHBIX
U HelepUIUTHBIX (POPMOBOUYHBIX KOMIIOHEHTOB OT€YECTBEHHOTO IPOM3BOICTBA.

Metonbl  uccnenoBanus.CTaHAapTHbIE  METOAUKH  ONpeAeieHus  (U3HKO-
MEXaHUYECKUX CBOMCTB (OPMOBOYHBIX CMECEH; OIpelneieHre BBIXOJa OJIECTSIIEro
yriaepoja u3 00pa3lioB KaMEHHOYTOJBHBIX TOPOILIKOB pa3HbIX MAapOK IMyTEM
BBICOKOTEMIIEPATYPHO 00paOOTKM HABECOK yTiied B CHEIUMATBHOM KBapIEeBOM KOJIOE;
M3rOTOBJICHHE M3 UCCIEAYEMBIX CMECEH JMTEHHBIX (OPM METOJIOM PY4YHOU (OPMOBKHU
3aBOJICKOM JIaTyHHOM MOJENTH «KOH(OpKa» C MOCIEAYIONIMM MOJYyYEHHEM OTIMBOK W3
CEpOro 4yryHa; OlleHKa HIEpOXOBATOCTU MOBEPXHOCTH MOJYUYEHHBIX UYTYHHBIX OTJIMBOK
METOJIOM CPaBHEHHUS C 3TAJTOHAMH IEPOXOBATOCTEN JIUTHIX TOBEPXHOCTEN.

Pe3ynbraThl HccienoBaHusl.

1. PazpaboTana KOMIUIEKCHAsE METOJUKA TECTHUPOBAHUS (PU3NKO-MEXAaHUUYECKUX U
TEXHOJIOTMYECKUX CBOMCTB KaK MPOU3BOJICTBEHHBIX, TaK W JaOOpPATOPHBIX IeCYaHO-
OCHTOHUTOBBIX (DOPMOBOYHBIX CMECEIA.



2. Pa3zpaboTraHa HOBas peLenTypa €JUHOW MecuaHO-OEHTOHUTOBOW (POPMOBOUYHOM
CMECH Ha OCHOBE KOMIIOHEHTOB OTE€UECTBEHHOTO MPOM3BOJACTBA, SBJIOIICHCS Oojee
3¢ (EeKTUBHBIM aHAJIOTOM JAECHCTBYIOUIEH NPOU3BOACTBEHHON CMeECH, NPUMEHSIEMON Ha
JUHUM  aBTOMAaTHYecKol (OPMOBKM TIO CeHaTIly-Tpoleccy C HCHOJIb30BaHUEM
JOPOTOCTOSIIEN KOMIUIEKCHON JJOOABKU UMITOPTHOTO MPOU3BOJICTBA.

3. Paspaborannas ¢GopMOBOUHAsE CMECh OOECHEYMBACT IOJYYCHHE YYTYHHBIX
OTJIMBOK C KAayeCTBEHHOM U 0e31e(eKTHOIl MOBEPXHOCTBIO C IIEPOXOBATOCTHIO
MOBEPXHOCTH 6,3...12,5 MKM.

Obnacte mnpumeHeHus. llpakThueckoe 3HAUEHUE TMIOJYYEHHBIX pE3yJIbTATOB
3aKJII0YaeTcsi B pa3pabOTKe KOMIUIEKCHOM METOJUKH OIICHKHM OCHOBHBIX MOKa3aTesen
CBOMCTB (POPMOBOUHBIX I1€CYAHO-OCHTOHUTOBBIX CMECEW, MPUMEHSIEMBIX Ha JIMHHUU
aBTOMATUYECKON (POPMOBKH, a TaKkKe pa3pab0TKe TEXHHUYECKUX PEKOMEHIAINI BXOIHOTO
KOHTPOJISI HMCXOJHBIX KOMIIOHEHTOB (opMOBOUYHBIX cMeceil. [losTamHoe BHeIpeHHe
pa3paboTaHHOro coctaBa (POPMOBOYHOM CME€CM B  JIMTEMHOE  MPOU3BOICTBO
[TAO «/IlHenponpoMIUT» MO3BOJUT HOJYYUTh CYIIECTBEHHBIH SKOHOMHUYECKUN 3 (eKT
OT 3aMEHBI IOPOTOCTOSIIIIEr0 UMIIOPTHOTO MaTeprana Antrapur ¥ 00€CIeYUT OBBIIIICHHUE
(U3UKO-MEXaHUYECKUX CBOWCTB ()OPMOBOYHOI CMECHU U, COOTBETCTBEHHO, IOJyYECHHE
JUTEHHON MPOAYKIIMH TPeOyeMOro KauecTna.

[IECYAHO-BEHTOHUTOBAS  CMECH, IIECYAHO-BEHTOHUTOBAS
®OPMA, UYT'VH, OTJIUBKA, ITPUTAP, IIEPOXOBATOCTbH ITOBEPXHOCTH,
VIJIEPOJICOEPXKAIIIAS JOBABKA, KAMEHHOVYIOJIBHBIM IIOPOILIIOK,
ABTOMATHUYECKASI ®OPMOBOYHAS JIMHUS, ®UINKO-MEXAHUYECKUE
CBOVICTBA CMECH.



PEDOEPAT

«YIOCKOHAJICHHS CKJIAAVy IMIaHO-OCHTOHITOBOI CYMIIIl 3 METOK IMJIBUIIECHHS 11

(bi3MK0o-MeXaHIYHMX 1 TEXHOJIOTIYHUX BJACTUBOCTEH JUIS BUTOTOBJIEHHS SIKICHUX

JIMBApHUX (HOPM HA aBTOMATUYHINA (POPMYBAIBHIN JIHID).

Marictepchka pobota 3a cremianbHicTIO: 8.05040201 «JIuBapHe BHPOOHHMIITBO

YOPHUX 1 KOJIbOPOBUX METAJIB 1 CIUIABIBY.

Crynentka rp. JIB-10m, JIJIMA, O.O. I'aBpunoa — Kpamaropcrek, 2015.

Po6ota mictuth 152 ctop., 21 puc., 38 Ttabi., 26 cnaiimis.

BuxknaneHss 3MicTy poOOTH:

O06'ext mocmikeHHss. DopMyBalibHI TIIAHO-OEHTOHITOBI CyMIII, 3aCTOCOBYBaHI
st GOpMYBaHHS TO-CHPOMY Ha aBTOMATHYHUX JIHISX OINOYHOrO i 0O€30MO0YHOTO
BUT'OTOBJICHHS JINBAPHUX (HOPM.

[Ipenmer mocmimxkeHHs. PI3UKO-MEXaHIUYHI M TEXHOJIOTTYHI BIACTUBOCTI MiIAHO-
OCHTOHITOBUX (hOPMYBAIILHUX CYMIIIEH; SIKICTb MOBEPXHI YaBYHHUX BUJIMBKIB.

Merta ¥ 3aBgaHHs poOoTtu. Meta poOoTH mojsirana B: 1) KOMIUIEKCHIN OIlIHII
AKOCTI €IMHOI TMIIaHO-O€HTOHITOBOI  (hOPMYBAJIbHOI CyMillll, 3aCTOCOBYBAaHOI Y
BUPOOHMYMX YMOBAxX Ha JIIHII aBTOMAaTUYHOro 0O€30MOYHOro (OpMYBaHHS; BU3HAYEHHI
MPUYUH 3HIDKEHHS (I3MKO-MEXaHIYHUX 1 TEXHOJOTIYHUX BIIACTUBOCTEH BUPOOHUYOI
CyMmiln; 2) MpOBEACHHI EKCIEPUMEHTAJbHUX JOCHIIKEHb, 3 METOI0 pPO3pPOOKH
BJIOCKOHAJICHOTO CKJIaay (opMyBaibHOI CyMilll 3 BHUCOKMM KOMIUIEKCOM (Di3UKO-
MEXaHIYHUX 1 TEXHOJOTIYHUX BJIACTMBOCTEM Ha OCHOBI JOCTYNMHHUX 1 HeAePIUUTHUX
(hopMyBaTbHUX KOMIIOHEHTIB BITYM3HSIHOTO BUPOOHUIITBA.

Metonu pocnimkenns. CTaHIapTHI METOIUKH BU3HAYCHHS (DI3UKO-MEXaHIYHUX
BJIACTUBOCTEH (POPMYyBAIBHUX CYMIIIEH; BU3HAUYEHHS BUXOMY OJMCKY4YOrO BYTJICIHIO 31
3pa3KiB KaM'sSsHOBYTUIBHMX MOPOINIKIB PI3HMX MAapOK; BUTOTOBJICHHS 3 JOCHIIKYBaHUX
CyMiliei JuBapHUX (HOPM METOJOM PYYHOTO (POPMYBaHHS 3aBOJCHKOI JTATYHHOI MOJENI
«KOH(OpKa» 3 HACTYITHUM OJICPKAHHSM BWJIMBKIB 13 CIpOro YaBYHY; OIlIHKA IIOPCTKOCTI
MOBEpPXHI OTPUMAHUX YaBYHHUX BWIMBKIB METOJOM TIOPIBHSHHA 3 €TaJIOHAMU
HIOPCTKOCTEH JINTUX TIOBEPXOHb.

PesynbTaTu gocmimkeHHs .

1. Po3pobneHa KOMIUIEKCHA METOJMKA TECTyBaHHS (Pi3UKO-MEXaHIYHUX 1
TEXHOJOTIYHUX BIACTHUBOCTEH AK BHPOOHMYMX, Tak 1 Ja00OpaTOpHUX MIIIaHO-
OCHTOHITOBUX (DOPMYBAILHUX CYMIIIICH.

2. Po3pobnena HOBa perentypa €IuHOI MiIaHO-O0€HTOHITOBOI (opMyBaIbHOI
CyMiIlll Ha OCHOBI KOMITOHEHTIB BITYM3HSIHOTO BUPOOHUIITBA, IO € OUIbII e(EeKTHUBHUM



aHAJIOTOM JIF040i BHUPOOHWYOI CyMIillll, 3aCTOCOBYBAaHOi Ha JIiHIIT aBTOMAaTUYHOI'O
dbopMyBaHHS MO ceHaTIy-TpoIleCy 3 BUKOPHUCTAHHAM JOPOTOi KOMILIEKCHOI A00aBKH
IMITOPTHOTO BUPOOHUIITBA.

3. Po3pob6iena popmyBaibHa cymim 3abe3nedye ofep>KaHHsS YaByHHUX BUJIUBKIB 3
SKICHOIO 1 6e3/1e(DeKTHOI0 TOBEPXHEIO 13 MIOPCTKICTIO MOBEpXHi 6,3...12,5 MKM.

Ob6nacTh 3actocyBaHHs. [IpakTuyHe 3HAUYEHHS OTPUMAHUX PE3YJbTATIB IMOJSTae B
po3po0Ill KOMIUIEKCHOI METOJMKH OIIIHKA OCHOBHUX TOKa3HUKIB BJIACTUBOCTEU
GbOpMyBaIbHUX  MIMIAHO-OCHTOHITOBUX  CyMIIIEeW, 3aCTOCOBYBaHMX Ha  JIiHII
aBTOMATHYHOTO (OPMYBaHHS, a TaKOX PO3pPOOII TEXHIUHMX PEKOMEHJAII BXITHOTO
KOHTPOJIIO BUXITHUX KOMIIOHEHTIB (opMyBaimbHUX cywmimiel. [loetanHe BIpoBaKeHHS
po3pobsieHoro  ckiaaay — (GopMyBaJbHOI  cyMimn B JIMBapHE ~ BUPOOHHIITBO
[TAT «/IHImponpOMITUTY» JO3BOJIMTH OJCPHKATU ICTOTHUN €KOHOMIYHHMM €(EeKT B 3aMIHU
JIOpOTOro IMIIOPTHOrO MaTepiany Antrapur 1 3a0e3neuuTh MiABUIICHHS (DI3UKO-
MEXaHIYHUX BJIACTUBOCTEW (POPMYyBaIbHOI CyMIIl i, BIAMOBIIHO, OJEP>KAaHHS JIMBAPHOI
MPOJIYKIIii HEOOX1THOTO PIBHSA SAKOCTI.

[MIIIAHO-BEHTOHITOBA CYMII, IIMIIHAHO-BEHTOHITOBA ®OPMA,

YABVH, BUJINBOK, I[TPUT'AP, HIOPCTKICTD ITOBEPXHI,
BYIJIELIBBMIIIIUYIOUA  JIOFABKA, KAM'SIHOBYI'UIbHMI  ITIOPOIIOK,
ABTOMATHUYHA OOPMYBAJIbHA JITHIA, OIBUKO-MEXAHIYHI

BJIACTHUBOCTI CYMIIII.



REPORT

Improvement of the composition of sand-bentonite mixture in order to improve its
physico-mechanical and technological properties for the production of high-quality molds
on automatic molding line.

Master’s degree work on speciality: 8.05040201 «Foundry of ferrous and non-
ferrous metals and alloys»

DSMA Student O.A. Gavrylova , group LP-10M — Kramatorsk, 2015.
Work contains 152 pages, 21 fig., 38 tables, 26 slides.

The contents of the work:

The object of the research.The molding sand-bentonite mixes used for molding in
crude transfer lines flask and flaskless making molds.

The subject of research. Physico-mechanical and technological properties of
molding mixes; surface quality of iron castings.

The purpose and objectives of the research: a comprehensive assessment of the
quality of a single sand-bentonite molding mixtureused in a production environment on
the line automatic flaskless molding; establishment of reasons for the decline of physical-
mechanical and technological properties of the production mixes. Experimental studies in
order to develop an improved composition of molding mixes with high complex
mechanical and technological properties on the basis of available and non-deficient
molding components produced domestically.

Methods. Standard methods for determining the physical and mechanical properties
of molding mixes; definition output shiny carbon from coal powder samples of different
brands through high-temperature processing batches of coal in a special quartz bulb;
manufacture of molds of the mixtures by hand molding factory brass model "burner” with
the subsequent reception of gray iron castings; evaluation of surface roughness of iron
castings produced by comparison with a reference roughness cast surfaces.

Results of the study.

1. A comprehensive method of testing mechanical and technological properties of
both production and laboratory sand-bentonite molding mixes.

2. A new formulation of a single sand-bentonite mixture based on the components
of domestic production is more effective analogue of the current production mix, applied
on automatic molding line for seyattsu-processes using expensive complex supplements
are imported.



3. Develop a moldable mixture produces iron castings with high quality and defect-
free surface with a surface roughness of 6,3 ... 12,5 micron.

Field of application. The practical significance of the results is to develop a
comprehensive methodology for evaluating basic indicators of properties of molding
sand-bentonite mixtures used in the automatic molding line, as well as the development of
technical recommendations input control source components molding compounds. Phased
implementation of the developed composition of molding sand in the foundry
"Dnepropromlit™ will provide significant economic benefits from the replacement of
expensive imported material Antrapur and will improve the physical and mechanical
properties of the moldable mixture and thus obtain the desired quality of foundry
products.

SAND-BENTONITE MIXTURE, SAND-BENTONITE MOLD, CAST IRON,
CASTINGS, METAL PENETRATION, SURFACE ROUGHNESS, CARBONACEOUS
ADDITIVE, COAL POWDER, AUTOMATIC MOLDING LINE, PHYSICAL-
MECHANICAL PROPERTIES OF THE MIXTURE.



