nukoBbie u3MeHenus f (o 1,5 pa3). Ckauku cuil TpeHUs BbI3BaHbI HATMYUEM B BOC-
CTaHOBJICHHOM CJIO€ OTJAEIbHBIX 3€pEH OKCHIIOB M KapOMI0OB METAJIOB, BXOASIINX B
COCTaB HAHOCHMBIX MAaTEPUAJIOB.

Tadanna 1 — CBoiicTBa BOCCTAHOBJIEHHBIX MOBEPXHOCTEN
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I1H 160 3.38 8.3 0,15-0.17

150 4,80 15 0,11-0,12

250 1,45 79 0,12-0,16

CI'TH 300 0,83 0,2 0,06-0,08
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BoiBoabl. 1. TpuOoTexHHUECKHEe XapaKTEPUCTUKU MOKPBITUNA MOJYyUEHHBIX
O/IH 3HauuTenbHO BbINIE MaTepuaia OCHOBBI; 2. TpuboTeXHUYECKHE XapaKTEPUCTH-
KM CYLIECTBEHHO 3aBUCAT OT BHJA U TEXHOJOIMYECKUX PEKUMOB BOCCTAHOBIICHUS,
IIPUYEM CYIIECTBYIOT UX ONTHUMAJIbHbIE coueTaHus; 3. CylIecTBYIOT peXUMbl MUHU-
MaJIbHOI'0 U3HOCA KOHTpTEIA.
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SOME PROPERTIES OF COMBINED BARRIER COATINGS
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Univercity of Applied Sciences (Tallinn, Estonia)

Introduction. Among others the automotive industry is nowadays using ceram-
ics to insulate engine combustion chambers and this for two different reasons: firstly
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to reduce the size or to elimenate the cooling system, secondly to improve engine ef-
ficiency [1].

The aim of the study is to investigate the properties of barrier— and combined
barrier coatings and coating technology.

Experimental procedure. Aluminium alloy (2024— AlCu4Mg1, EN 573) and
steel (S235, EN 10025) specimens with dimensions 30X30X4 mm and specimens for
tensile test are blasted with Al,O3 abrasive and coated with Ni Al up to thicness of
150 um and yttria stabilizwd zirconia up to 300 um by flame spraying. For spraying
in this investigation were used flame spray gun CDS 8000 and spraying distance
100...200 mm.

For comparing the properties and technology were used the solvent based ceram-
ic coatings from NIC Industries Inc. The used coating materials were C-104, V 136
and W207, working at following temperatures: C —104 500K, V136 890K and W-
207 1000K. For spraying these materials were used HVLP (gravity feed) spray gun.
Composition of sprayied solvent based materials is given in Table 1. In this investiga-
tion the most studied material was W-209.

Table 1 — Composition of solvent based ceramic materials [2]

Coating material | Composition Content [%0]

Tert—butyl acetate 35..45

C 104 Benzene 25-30
Proprietary siloxane 20-40
Benzene , 1-chloro—4-trifluormethyl 50-60

V 136 Mg3H2(S|03)4 2,77
Proprietary Formulation 20-30
Al powder 30-50
Phosphor acid 10-35
Quartz 8-10
MgO <5

W 209 Chromiumtri(VI)oxide <3
SiO; 1-2
Al,O3 2-3
Chromium (111) oxide <1

Structure of Coatings. The powder sprayed coatings had a thicness of ceramic
coatings 0,2 — 0.3 mm and solvent based ceramic coatings of 0.03 to 0,08 mm. In
Figure 1, Figure 2 and Figure 3 are shown the micrographs of cross sections of dif-
ferent coatings use.
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Fig.1. a — Bond coat NiAI15Ti5Si1,5 and ZrO,/30Ca0 coating on steel, b — Solvent
based coating W209 on aluminium, ¢ — Combined NiAI15Ti5Si1 + Zr0O,/30Ca0
and W209 coatings on steel
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Bond Strength and Hardness of Coatings. The bond strength of coatings is the
most important property which determines the field of use of coatings especially for
thermal barrier coatings. For measuring the bond strength of coatings were used the
special samples. The diameter of centre pin of the specimens was 4 mm.

Table 2 — The bond strength and hardness of sprayed coatings [3]

Specimen material Material of coating Hardness [HV] Bon[dlv?'gae]ngth
Aluminium Zr0O,/ 30Ca0O 700 9,9
Steel Zr0O,/ 30Ca0O 700 15,4
Zr0O,/ 30Ca0 + W209 37,2

Conclusions. The bond strength was investigated for flame sprayed coatings and
it is an important property when using with thermal barrier coatings. The best results
when using them are possible to achieve with plasma spraying. According to the re-
sults it can be concluded that using thermal barrier coatings with engine elements it is
possible to rise highly the efficiency of the engine work and lower the costs.
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N3HOCOCTOMKHUE IHOKPBITHS VI PABOYUX 3JIEMEHTOB
N3MEJIBYUTEJEN KOPMOYBOPOYHOU TEXHUKHN

I'.B. Ilerpuiinz, KaHa. TEXH. HAyK, JOLL.,

E.H. lemunenko, E.®. [1anTeneeHko kaHa. TEXH. HAYK
VYupexaenue o0pazoBanus «I OMenbCKUil rocy1apCTBEHHbBIN TEXHUYECKHI
yHuBepcuret umenu [1.0. Cyxoro»

(r. F'omens, Pecriybnnika bemapyce)

W3menpuaromuii anmapar COBPEMEHHOT0 KOpPMOYyOOpPOYHOro KomOaiftHa — 3TO
CJIO’KHBIH, TSDKEJIO Harpy>KeHHbIM MeXaHU3M, pabouue 3J1eMEHThl KOTOPOro MOJBEp-
KEHbl KOPPO3MOHHO—MEXAHUUECKOMY M3HaIIMBaHuIo. [Ipu 3TOM 3HEpronoTpediaeHue
caMoro KoMmOaitHa BO MHOTOM OTIPEENISIETCS] OCTPOTOM JI€3BUM HOXKEN N3MEITbUNTEIS.
Tak, cormacuo uccienoBanmsiMm PKYII «I"CKbB mo 3epHoy00podHOi 1 KOpMOYOOpOU-
HOU TexHuke» (r. ['oMenp), yBenuueHue paguyca 3aTyIUIeHUS] PexXyIIed KpOMKUA HO-

108





