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Development of Technology for Mass-production of CrN Film
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Due to the miniaturization and high performance requirements of products, and the need to comply with exhaust

gas regulations, the sliding environment is more severe than before, for example increasing the pressure of surface

and sliding velocity. So it is important to develop a Surface Modification Technology for Wear Resistance and Anti-

Seizure. We established a mass-production technology for the deposition of CrN-Film that has a high hardness and

low friction coefficient. For automobile parts we need a high level of reliability, and even the film must be high

performance. If the film peels, it can cause serious trouble, for example seizure. So adhesion is one of the most

important factors. In this paper, the study of the relationship between adhesion and the coating process are shown.

The result shows the adhesion of a CrN film by the arc ion plating method is controlled by a bias voltage of ion-

bombardment to clean the surface of the base-metal. It is also shown that it has a chromiumion threshold value

between 450 to 600V.

Key words : Arcion plating, CrN, Adhesion, Wear resistance, Anti seizure
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Fig.1 Sliding parts environment
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Fig.3 Sectional view of CrN film
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Fig.4 Characteristics of ceramic coatings
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Fig.5 Schematic drawing of the barbell-plate test
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Fig.6 Result of seizure test
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Fig.8 Main process of deposition of CrN film
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Table 1 Test condition

Process ltem Parameter
Bias voltage(V) 450-1000
Bombard - -
Time(min) 3-10
Arc current(A) 50-200
Deposition | Bias voltage(V) 50-200
N, Gas pressure(Pa)| 0.63-4.00
Time(min) 60-120
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Table 2 Relation between coating parameter
and adhesion

Fluctuation of

Process Item Parameter | . ihesion
Bias Voltage |450-1000V 56N
Bombard ™ e 3-10min | 10N
Arc Current 50-200A 5N
Deposition Bias Voltage 50-200V 7N
N, Gas Pressure| 0.63-4Pa 3N
Time 60-120min 3N
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Fig.10 Relation between bombard voltage and
adhesion
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Fig.17 Surface of work-piece after the test
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