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IL.A. Bolshakov, L.O. Dan, L.O. Trofimova. The study of the properties of moulding
sands containing lignosulfonates and polyethylenepolyamine. The experience of found-
ry shows that the quality of castings, manufactured in sand moulds, directly depends on
the properties of moulding and core sands. These properties depend on the type and
characteristics of the binding materials. None of the existing sands compositions provide
an ideal combination of properties. Therefore, you have to look for all new alternatives.
Technical ligosulfonates have been used for a long time as an inexpensive binder. Based
on literary data, the conclusion has been made that lignosulfonates have not found wide
use as an independent binder in moulding sands due to low strength of sands in the dried
state. As an additional component improving the binding properties of lignosulfonates,
the authors have proposed to use polyethylenepolyamine. In the process of research, a
high-strength binder based on technical lignosulfonates and high molecular weight poly-
ethylenepolyamine has been developed. A complex of physical, mechanical and techno-
logical properties of the binder, as well as the strength properties of moulding sands pre-
pared on its basis, has been investigated. It has been shown that the experimental sands
have strength characteristics both in the green and in the dried state of 6-10 times higher
as compared to the sands containing lignosulfonates only. In doing so, high dry strength
values are achieved at a relatively low drying temperature (180°C), both for sands with-
out clay, and for the ones containing clay. Based on this, it has been concluded that it is
possible to reduce the amount of the binding in the sands to achieve the optimal level of
their strength properties. The achieved results, if introduced into production, will make it
possible to increase not only the geometric accuracy of castings and the surface quality,
but also to reduce the costs of knocking off and cleaning operations as well.

Keywords: molding sand, binder, lignosulfonates, polyethylenepolyamine, strength.

IocTranoBka npodsemu. SKicTh BUIMBKIB B PiBHIN Mipi 3aJI€KUTh SK BiJ SKOCTI JUBapHOI (o-
PMH, TakK i BiJ] IKOCTi PiIKOTO METaiy, IO 3aJMBAIOTH B IF0 GOPMY.

Tomy 3a3Bu4ail BBaXKaroTh, L0 CYTTEBUM PE3EPBOM IIABUILEHHS SIKOCTI BUJIMBKIB, OTPUMaHHUX
B MIIIaHO-TIIMHUCTI OPMH, € MOJITIIEHHsI BIACTUBOCTEH (GOPMYBaTBHUX MaTepiaiiB, SKi BAKOPHCTO-
BYIOTBCS AJ151 iX BUrOTOBJIEeHH:. Cepen BIaCTUBOCTEMH, 110 BU3HAYAIOTD SIKICTh CUPHX JIMBAPHUX (HopM,
HaANOLUTBII 3HAYMMa MIIHICTh Ha CTUCK, a JUIS CyXUX — MIIHICTh IIPH po3TATyBaHHi. JIuBapHi hopmu i
CTPWKHI IOBUHHI MaTH TIEBHY MII[HICTb 1 HE pyWHYBaTHUCS ITiJ] BIUTABOM BJIACHOI Bard i pi3HUX HaBaH-
TakKeHb I yac 30ipku 1 TpaHcmopTyBaHHs. [1in yac 3anuBKH OpMa MOBHHHA BUTPUMYBATH CTATHY-
HUM 1 AMHAMIYHUHA THCK CTPYMEHS METaly.

’KomHa 3 icHyrOUMX CHCTEM CHOIYYHUX TaKi XapaKTEPHCTHKH He 3a0e3ledye B TOBHIM Mipi.
HenockoHaiicTh BiJOMUX pillIeHb 3MYIIY€E ITYKaTH BCE HOBI i HOBI BapiaHTH.

AHaJi3 ocTaHHIX A0CTiIKeHb i myQuaikamiii. B sKoCcTi caMOCTIHHOTO CITOIyYHOTO TEIUIOBOTO
TBepAiHHA JirHocyiabdoHatu (JICT) He 3HANIIM MKUPOKOro 3aCTOCYBAaHHS TOMY IO He 3a0€e3MeUyl0Th
BUCOKY MIIHICTh (OpM 1 cTepxHiB Y TBepoMy crani. CrionyuHni BnactuBocti JICT MoxHa mOminmm-
TH, SIKIIO TIOEJHATH 1X 3 IHIIMMHU CHOTYYHUMH [1].

BucokoMonexyssipHHiA ToJTieTHIeHnoNiaMin 3 Monekysipaoi Macoro 10000-20000 (xuB. puc. 1)
BOJIOJII€ TAPHOIO CTIOJIYYHOIO 3/IaTHICTIO, TOMY MOe OyTH BUKOPUCTAHUH JJIsl IPOTUTIPUTAPHUX TIOK-
PUTTIB, CTPIDKHEBHX 1 (OPMYBATBHUX CyMilllell. BiH BcTymae 3 1y>KHUMHU JIITHOBMICTKUMH pEeYOBHHA-
MU B XiMIYHY B32€MOJIIIO i YTBOPIOE MICII BUIAJIEHHS BOJOTH B MPOIEC] CYITIHHS MIIHY IDTiBKY KOM-
IUIEKCHOTO CIIoiy4Horo [1-5].

[-CH,CH,NH -] [-CH, -CH-CH, -],

OH

Puc. 1 — CtpykrypHa ¢popmyna mosieTuiIeHNoaiaMiHy; CIiBBIJHOIIEHH X1y = Bix 5:1
1o 2:1
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Merta craTTi. Metoro 11i€i po6oTu Oysi0 JOCHTIIKEHHS BIACTUBOCTEH CIOMYYHHX, IO MICTSTh,
OKpIM JIIrHOCYNb(OHATIB, BHCOKOMOJICKYJISIPHI OpraHiuHi KOMIIOHEHTH, 1 (OpMYyBaJIbHUX CyMillel Ha
iX OCHOBI.

Bukaan ocHoBHOro matepiany. Y mporeci poboTtu O6yino po3po0iIeHO BHCOKOMIITHE CIIOTYYHE
Ha OCHOBI TEXHIYHUX JIrHOCY/Ib(OHATIB i BUCOKOMOJIEKYJIIPHOTO MOJIieTHIIeHITONiaMiny. Take croiy-
YHEe MOYKHA BUKOPHCTOBYBATH IPY BUTOTOBIIEHH] MPOTHIIPUTAPHUX MTOKPHUTTIB, CTPMIKHEBHX 1 (popmy-
BaJIbHUX CyMIIIei [6].

s BunpoOyBaHHS IPUTOTYBAJIM 11’ ATh BapiaHTIB CIIONYYHHX MaTepiaiiB 3 Pi3HUMH MaCOBHUMU
CHIBBiIHOIIECHHSAMH NOJIETUICHNIOMIaMiHY 1 JIITHOCYNIb()OHATIB TEXHIYHUX, TPUIOMY IOJIMEpH BiApi-
3HSUTHCST MOJIEKYJISIPHOT Macolo, a JIrHOCYIb()OHATH — BMICTOM IIKOTO HATpY.

Bwmict nyxHux mirHocynbhoHatiB konuBascs Big 90% mac. B cnonyunomy Nel go 10% wmac. B
crnonyyHoMy Ne5. Cami X JTyXHi JIIrHOCYTb(OHATH OTPUMYBAJTIH LUIAXOM 3MIIIyBaHHS JTHOCYJb-
¢ oHaTIB TeXHIYHUX 31 JiyroM y criiBBigHOmeHH] Bif 80:20 B ciomygnomy Nel mo 90:10 B criomy4HO-
My Ne5.

BMicT BUCOKOMOJIEKYIISIPHOTO TOJTiETHIICHITONIaMiHy 3MiHIOBaU B Mexkax Big 10% mac. B co-
ayunomy Nel mo 90% mac. B ciomydHoMy Ne5; MOJIeKynsIpHy Macy MOJieTHICHIIONiaMiHy 301bIIyBa-
mu Bix 10000 B crmoryaromy Nel mo 20000 B crioryaromy NoS.

BuBUeHO OCHOBHI OKa3HUKHU (Pi3WYHUX BJIIACTUBOCTEH OTPUMAHUX CIIOJYyYHUX.

1. 3oBHimHINA BUrasa. CHoIydHI BCiX CKJIaiB NPEJACTABISUIA COOOK OJHOPIAHY PiAMHY KOJIbO-
POM BiZl TeMHO-KOpHIHEBOTO (cknax Nel) mo cBitino-kopuuareBoro (ckman NoS).

2. BMiCT cyx#x pedoBHH 3MeHIIyBasacs BiJ cronydHoro Nel no cnomyunoro Ne5 B iHTepBai
48,0-32,0%.

3. BwmicT 301111 1 BMICT HEPO3YMHHHX y BOJII PEYOBHH JI0 MacH CyXHX PEYOBHH BiMOBITHO 3Me-
HiryBaBcs Big 35,4% mo 5,9% i Bix 0,5% mo 0,1%.

4. YMoBHa B’sI3KiCTh M0 Bicko3uMeTpy B3-4 3menuryBanacs Big 650 cexkyna y cnoxydnoro Nel
1o 150 cekyHn y ciomyunoro Ne5.

5. 31 3MeHIIeHHsIM BMICTY iIKOTO HATpy B CIONyYHOMY 3MeHInyBaiacs iioro pH Bim 10,5 mo
9,5 ox.

6. IinpaicTh ciomyyHux Big Nel mo Ne5 mpu 20°C 3amkyBanacs Big 1250 go 1150 Kr/MC.

[TixroroBneni MOCiIHI CHONYyYHI Marepiany Oyld BUKOPUCTaHI MPU NMPUTOTYBaHHI CTPHIKHE-
BUX CyMillel HacTymHoro ckiangy (mac.%): 100,0 —xBapuoBwuii micok; 5,0 — nocuinne croiay4ne (Io-
Hax 100). st mopiBHSAHHA MPUTOTYBAIX CyMill, 0 MicTuTh (Mac.%): 97,0 — kBapoBuii micok; 3,0 —
rimHa GopmyBaibHa; 5,0 — gocniane ciony4une (nonax 100); 1,0 — Bona (moHax 100).

BunpoOyBaHHSI MEXaHIYHHX BJIIACTHBOCTEH CyMillleii MPOBOIMIIN Ha CTAHJAPTHHUX 3pa3Kax B CH-
pomy i cyxomy craHi (cymika mpu 180°C mpoTtsirom 1 roauHm).

OCHOBHI TIOKa3HUKH MII[JHOCTi BIQCTHBOCTEH OTPUMaHHX CyMileii (quB. puc. 2 i puc. 3).

Mesxa mirnuocti, MIla
o = ™ w
o — o N o w o

o

Nel Ne5
CIIOJTyYHE

Puc. 2 — MiuHicTh npu po3TAryBaHHI 3pa3KiB TOCTIIHUX CyMilllel B CyXOMy CTaHi: M — 3
TJIMHOIO; O — 0€3 TIUHM; - - - - - — piBeHb MIIIHOCTI CyMilllei 3 JTirHocynboHaTaMu
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Puc. 3 — MinHicTs IpH PO3TATYBaHHI 3pa3KiB JOCIIAHUX CYMIlleil B CHpOMY CTaHi: W — 3
TJIMHOIO; O — 0€3 TJIMHU

MinHicTh cymimei Ha pO3TATHEHHS B CYXOMY CTaHi 3 TJIMHOO i 0e3 TNIMHU NP BBEJEHHI CITO-
ay4yHoro Nel BignosigHo craHoBuia 1,311 1,62 MIla, a ciosyunoro Ne5 — 2,61 1 2,90 MIla. Minnicts
CyMIIlli Ha CTUCK B CUPOMY CTaHI 3 TJIMHOK 1 0e3 riuHM BianosigHo ckiana 0,026 i 0,005 Mlla mis
criorygHoro Nel 1 0,010 i 0,004 MITa ans ciomy4aroro NeS.

BucHoeku

Hocmimkenns, mo Oynu mpoBeneHi, MoKa3aid, 0 MIIHICTh 3pa3KiB B CyXOMY CTaHi IPH BUKO-
PUCTaHHI JOCIIAHOTO CIOIYYHOTO Ha MOPAIOK BHUIIE, HIXK MTPH BUKOPUCTAHHI TUTBKU JITHOCYIh(OHA-
TiB [7]. BUCOKI IMOKa3HUKH MIIIHOCTI B CYXOMY CTaHI JOCSTAIOThCS TPH MOPIBHSIHO HU3BKIN Temmepa-
Typi cymku (180°C), mpuaoMy K IS cyMilien 6e3 TIHHH, TaK 1 s cyMilie 3 TInHO. MiHICTh Ha
PO3pHUB cyMillieii 3 100aBKOI IIMHU B 3-6 pa3iB Bullle, a cymiiei 0e3 mmHu — B 6-10 pasiB BuIllE, HIXK
B CyMimiax 3 JirHocynb(poHartamu [7]. Binbmn BHCOKa MIIHICTE CyMIiIlleil B CyXOMY CTaHi JTO3BOJISE
3HU3UTHU PO3XIiJ CIIOJyYHUX MarepialliB, OJIepKyBaTH BIJIMBKH ITJIBHIIEHOI T€OMETPUYHOI TOYHOCTI,
3HU3UTH KUIBKICTh Opaky depe3 3acMiueHHs, o0Bany (HopM 1 TPIlIMHY, MiABUIUTH MPOJLYKTHBHICTb
mpaili Ha QIiHIIIHUX OTIepaIlisiX OUMIICHHS BUJIMBKIB.
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