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Abstract (en)
A hypereutectic aluminium-silicon alloy or aluminium-silicon composite material coating has a heterogeneous structure of an aluminium solid
solution, intermetallic phases such as Mg2Si, oxides and (i) silicon precipitates, (ii) embedded silicon particles or (iii) silicon precipitates and
embedded silicon particles, the mean size of the primary silicon precipitates or embedded silicon particles being less than 10 mu m, the mean oxide
size being less than 5 mu m and the coating being mainly copper-free, i.e. the copper content is less than 1 (preferably less than 0.1, especially less
than 0.01) wt.%. Also claimed are processes for producing the above coatings by thermal (especially atmospheric plasma) spraying with parameters
adjusted for formation of oxides. Preferably, the spraying material has the composition (by wt.) (A) (for coating type (i)) 23-40 (especially 25)% Si,
0.8-2.0 (especially 1.2)% Mg, NOTGREATER 0.6% Zr, NOTGREATER 0.25% Fe, NOTGREATER 0.01% each of Mn, Ni, Cu and Zn and balance
Al; (B) (for coating type (i)) as (A) but containing 23-40 (especially 25)% Si, 1-5 (especially 4)% Ni and 1.0-1.4 (especially 1.2)% Fe; (C) (for coating
type (ii)) 5-50% Si particles and 50-95% alloy particles of composition (A) but containing 0-11.8 (especially 9)% Si; (D) (for coating type (ii)) 5-50%
Si particles and 50-95% alloy particles of composition (B) but containing 0-11.8 (especially 9)% Si; (E) (for coating type (iii)) 5-50% Si particles and
50-95% alloy particles of composition (A) but containing 11.8-40 (especially 17)% Si; or (F) (for coating type (iii)) 5-50% Si particles and 50-95%
alloy particles of composition (B) but containing 11.8-40 (especially 17)% Si.

Abstract (de)
Die Erfindung betrifft eine tribologische Beschichtung aus einer kupfer-freien, stark übereutektischen, Aluminium/Silizium-Legierung bzw. aus
einem kupfer-freien, Aluminium/Silizium-Verbundwerkstoff, die so zusammengesetzt sind, daß feine Silizium-Primärkristalle bzw. Silizium-Partikel,
intermetallische Phasen und Oxide als harte Partikel bei der Herstellung der Schichten im atmosphärischen, thermischen Spritzverfahren sich
bilden bzw. in der Gefügestruktur verankert werden. Aufgrund der intermetallischen Phasen wie MgSi2 und der Oxide läßt sich die Oberfläche
der Beschichtung wirtschaftlich mit konventionellen Werkzeugen kurzspanend bearbeiten, so daß auf weitere Legierungselemente wie Kupfer
zur Bildung von weiteren intermetallischen Phasen wie Al2Cu verzichtet werden kann. Dies hat eine besondere Bedeutung beim Einsatz dieser
Schichten als Zylinderlaufbahn in einer Hubkolbenmaschine, denn herkömmliche AlSi-Laufbahnen bereiten aufgrund ihres Kupferanteiles Probleme
in Verbindung mit bestimmten Kraftstoffen. <IMAGE>

IPC 1-7
C23C 4/04; C23C 4/12

IPC 8 full level
F02F 1/00 (2006.01); B22F 1/148 (2022.01); C22C 21/02 (2006.01); C23C 4/04 (2006.01); C23C 4/06 (2016.01); C23C 4/12 (2006.01);
C23C 4/134 (2016.01); C23C 30/00 (2006.01); F02F 7/00 (2006.01); F16J 10/04 (2006.01)

CPC (source: EP KR US)
B22F 1/148 (2022.01 - EP KR US); C22C 1/0416 (2013.01 - EP); C22C 21/02 (2013.01 - EP US); C23C 4/06 (2013.01 - EP US);
C23C 4/134 (2016.01 - EP US); C23C 28/00 (2013.01 - KR); C23C 30/00 (2013.01 - EP US); F02F 7/0085 (2013.01 - EP US);
Y10T 428/12097 (2015.01 - EP US); Y10T 428/12104 (2015.01 - EP US); Y10T 428/12139 (2015.01 - EP US);
Y10T 428/12736 (2015.01 - EP US); Y10T 428/12757 (2015.01 - EP US)

Citation (search report)
• [A] US 4707379 A 19871117 - NEUFUSS KAREL [CS], et al
• [A] WO 9713884 A1 19970417 - FORD MOTOR CO [GB], et al
• [A] PATENT ABSTRACTS OF JAPAN vol. 006, no. 054 (C - 097) 9 April 1982 (1982-04-09)
• [A] PATENT ABSTRACTS OF JAPAN vol. 009, no. 088 (C - 276) 17 April 1985 (1985-04-17)
• [A] PATENT ABSTRACTS OF JAPAN vol. 095, no. 002 31 March 1995 (1995-03-31)
• [A] PATENT ABSTRACTS OF JAPAN vol. 007, no. 155 (C - 175) 7 July 1983 (1983-07-07)
• [A] PATENT ABSTRACTS OF JAPAN vol. 018, no. 108 (M - 1564) 22 February 1994 (1994-02-22)

Cited by
EP1036857A1; EP1148229A3; EP1176228A3; EP0987339A1; US6257018B1; US6329021B1

Designated contracting state (EPC)
DE ES FR GB IT SE

DOCDB simple family (publication)
DE 19733204 A1 19990204; DE 19733204 B4 20050609; DE 59809547 D1 20031016; EP 0899354 A1 19990303; EP 0899354 B1 20030910;
JP 3049605 B2 20000605; JP H11152557 A 19990608; KR 100304479 B1 20011122; KR 19990023259 A 19990325; US 6221504 B1 20010424

DOCDB simple family (application)
DE 19733204 A 19970801; DE 59809547 T 19980717; EP 98113379 A 19980717; JP 24901198 A 19980731; KR 19980030989 A 19980731;
US 12779498 A 19980803

https://worldwide.espacenet.com/patent/search?q=pn%3DEP0899354A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP98113379&lng=en&tab=main
http://www.wipo.int/ipcpub/?version=19950101&symbol=C23C0004040000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?version=19950101&symbol=C23C0004120000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02F0001000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22F0001148000&priorityorder=yes&refresh=page&version=20220101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C22C0021020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C23C0004040000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C23C0004060000&priorityorder=yes&refresh=page&version=20160101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C23C0004120000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C23C0004134000&priorityorder=yes&refresh=page&version=20160101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C23C0030000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02F0007000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F16J0010040000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22F1/148
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C22C1/0416
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C22C21/02
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C23C4/06
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C23C4/134
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C23C28/00
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C23C30/00
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02F7/0085
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y10T428/12097
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y10T428/12104
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y10T428/12139
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y10T428/12736
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y10T428/12757

