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Impact of PVD Coating Technology on HSS Tool

Jong-Seong Gim*

ABSTRACT

The impact of PVD coatmngs can be summed up in practical terms: this technology historically complements the best
designed ool substrates to enhance cutting performance PV coatings arc now incorporaled m 25% of all HSS tools.
The functionality is to extend the machining speed range, improve wear resistance at the cuttmg edge, and reduce
friction al chupftool contact areas o allow easier chip evacuation.  These translate 1o a larger sale zane, as discussed in
the failure mode diagram, for better productivity and hagher reliability in machining operations of the customer. PV
coalings therefore represent an enabling technolopy that extends the application range of cutting tools in response 1o
maodern industrial needs.  PVD coatings prolong the product lile eycle of HSS toals and help this “mature” matenal to
hotd its terrilory against the advent of the newer hardmetal and ceramic tool matenals.  There 1s a lol of competitive life
lefl particularly in PVD coated HSS endmills, drills, threading/tapping tools. PM HSS technology further increases the
possibilitics.
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Figure 1. Praduct hife cycle of cutting 1col materials
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Global consumption of tool materials
per application
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Figure 2. Global consumption of cutting

materials per application (Source: Valerius, 1998).

2y shE(HE, SR BRA) #
HSS &7l oAM= F7Ad=
o7 ®oluy ol#@A AF iy

%’] HSS J":r‘"—»] 7&'@% Z)ll_j_] L]_]_—Fr,gg_% %?

5 ]
g YEAAe] I, 43T 5 2 AA
AE A 3Ee= o ¢ 00 o &9
Zleld a4 PVD 2P HSS #ABL: ZAHd]

4. I UMM JE ST HE HE

DAL o2 T 3

")
n

%ﬂ%@

o TV wE AN AFHo| by,
ARz e

o ArFe)l 3] Alolg] ddde] Wit

Figure 3 = Ther® @azd shld 74
of Wigel wek 1 ANl 9 YEAF B

'
Frh aeln

smE el Uy AL ogd S5

SeAs BelETh BT e WA ABEE T
7}7] “shop ficor” W] Wt B89 F £ U
[} 1

= Aang dulgly ojfgo] by Ui

-901-

of MAE AgeHt SER EIG
AEt BRI A BT Awd ol
Bo| @ory 01:*“34 BUs WAEEE BT
daAle] nE=FE 4 5 ATt AASES ¥

ojlfl FFEHXE] U] B

Teg FEBRT o[5S FolA Hu YFBeA
AAHY, §Y mE FTUAMY g sl
= IS

2

Figure 3. Failure mode diagrams for different tool
materials
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What is the global coating market for
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Figure 5 Current use of coated carhide tools
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Figure 6. Carrent use of coated HSS tools
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Table 1. Parallel developments in machine and
cutting tools
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Properties of BALINIT®-coatings
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Figure 7. Properties of modern PVD coatings
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Workpiece machinability can be matched
with the proper tool coating
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Figure 8. Application guideline for modern PYD coafings
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Characteristic of BALINIT®* HARDLUBE
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