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PVD Coating System for Hard Thin Film

googon©
Hirofumi FUJII

oooo-®
Hiroshi KAWAGUCHI

Since 1986, Kobe Steel has been designing, manufacturing and supplying Physical Vapor Deposition (PVD)
systems for coating products, such as cutting tools, molds, and mechanical / automotive parts. The company
has the largest market share of the systems sold in Japan. Kobe Steel also developed a production coating
system, particularly designed for piston rings, and started its delivery around 15 years ago. Kobe Steel now
has the largest market share of the piston-ring coating system in the world. This paper presents Kobe Steel's
PVD systems for coating hard thin films and describes the future developments of PVD equipment.
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Fig. 1 Schematic drawing of AIP system
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Fig. 2 AIP large scale production model / AIP-S70
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Fig. 3 Model of AIP “Fine Cathode”

0000o0000o0oo0oo0oo0ooooooooonooon
000000o000oo0oo0oo0oo0oo0oo0o0o00ooonooon
Jo0ooooooo cr000000000gAIPOO
gocnNOOO0OO0OO0ODO000000000000000
000000000 00*M0000000ooonoog
00000000 0Op mOOOOw mOOODOODOOO
0000000000 0p mOOOOOOOOOOO
000000o0o0oo0ooooooooooooonooon
00000000oo0ooooooooooooooon
0Q
000000000ooooooooooooooon
0000000000000 00D000000000
AIP-R5000 199300 0000000000000 0O0O
go0O0CNOOODOODODOO0O0O00D000o0oo
20040 000000000000000000O00O0
000000ooooo AIP-R60DD 40000000
0000000000000 PYDOOOOOOOOO
0o0o70000000000
OAIP-REOODOOO0OOOOODO
000000o0o00oo0oo0oo0oo0oo0oo0o0oo0o0ooonoooon
00000000oo0o00000000000n0nonoon
00000o000oo0o0o00000000000000
00000000oo0oo0oo0000000000nononon
000000000000ooooo*™™ooooo
s000000000O0o

04 0000000000O0OOOAIP-R600
Fig. 4 Piston ring coating system / AIP-R600
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Fig. 5 Arc discharge of newly developed rod evaporation source
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Fig. 6 AIP in-line system / AIP-1V65
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Fig. 7 Model of UBM sputtering source
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Fig. 8 UBMS middle scale production model / UBMS504
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Fig. 9 TEM image of CrN/BCN multi layer film

3.88pm
010 PYDo OOOOOOOOO SEMO
Fig.10 SEM image of PVD a Al,O, film
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Fig.11 Sample of DLC film coated engine parts for auto race
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