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Abstract
Sriprasird, J., Khantachawana, A., Premanond, V. and Kaewtatip, P.
Wear behavior of contacting between thin film coating on SKD11 ball and

304 stainless stedl disk
Songklanakarin J. Sci. Technal., 2007, 29(6) : 1591-1598

Wear is a well known problem in metal stamping die, especially on the die working with stainless
steel workpiece, in which wear rateis severe. This research considered varioustypes of material coating on
tool surfacewhich wereregularly practised in modern stamping industry dueto the ability to increase wear
resistance. The model study of friction " Ball-on-disk" technique was employed throughout this work. The
disk was made from stainless steel austenitic grade (SUS304). The ball was made from cold work tool steel,
SKD11 (JI'S) and was har dened to 602 HRC. Ball surface conditions selected for thiswork were non-coated,
coated by TiC-CVD, TiCN (TiC/TiCN/TiN Multilayer)-CVD and TiCN (TiN/TiCN Double layer)-PVD, and
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treated by VC-TD. Tests were carried out without lubricant. The results show that the coating film and the
surface treatment has no effect on the friction coefficient but it can reduce wear rate by 64.1-99.7% at
contact pressure condition less than 1,100 MPa. At the higher level of contact pressure, only 2 types of
coating, TiCN (Multilayer)-CVD and TiC-CVD, can reduce wear rate. The other two, which are TiCN
(Double layer)-PVD coating film and a surface treatment by VC-TD process, on the contrary increase the
rate of wear significantly. Thisis due to delamination of coating film at high contact pressure. The coating
particles of high hardness accelerate wear phenomenon on the tool surface. Therefore, proper selection of
tool surface condition dependson level of contact pressure generated in the process.

Key words : tribology, friction, wear, wear rate, coating film
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Figure 1. Schematic diagram of ball-on-disk
tribometer. (Schey, 1984)
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Table 1. Microhardness (HV) of coating film and
treated surface.

Coating film Microhar dness*
and treated surface (HV)
Non-coated 707.7
TiCN (TiN/TiCN) - PVD 2500
TiCN (TiC/TIiCN/TiN) - CVD 2900
TiC-CVD 3800
VC-TD 3022

* : Microhardness of non-coated tool was obtained from
measurement but those of coating film and treated
surface wer e obtained from manufacturer.
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Figure2. Realistic dimensional modeling for
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