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Effects of Hardness and Primary Carbide in Tool Steel on Adhesion of PVD Coatings
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MIURA Kodai and TACHI Yukio
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Table 1 Parameters of substrates and coatings.

Volume fraction

Substrates Substrate hardness Pri.mary carbides of total carbides  Coatings Coating thickness
(HRC) in substrates vol % (pm)
SKD11 46.9 ~ 60.8 M7Cs 10 1.8~2.7
QCM™8 49.4 ~62.1 M-C; 5 1.6~2.4
QCM®64-HARMOTEX® 57.7~64.2 MsC, M;C3 3 AICEN 1.8~2.0
SPM®23 63.4 MC, MC 13 ' 1.9
SPM®30(SKH40 equivalent) 64.9 MsC, MC 13 2.1
SPM®R8 64.9 M;Cs, MC 7 2.3
QCM®™8 62.2 M;C3 5 4.1
QCM®64-HARMOTEX® 64.2 MsC, M7C3 3 TiN 3.8
SKD61 51.7 MC <1 3.1
SPM"R8 63.8 M;C3, MC 7 3.0
SKD11 46.0 M-C; 10 4.8
QCM®™64-HARMOTEX® 63.4 M;C, M5C; 3 N 3.0
18Ni-Maraging steel 54.6 — 0 : 32
SPM"R8 64.7 M;Cs, MC 7 2.8

1 MR- BRtVY— HERERE BeER2JIL—7
*2 MR- BERtzVY— FBRERE BeBEE2JIL-TR
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Fig. 2 Determination of critical load from frictional force curve of
AICrN on SKD11(60.8 HRC).
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Back-scattering images of tool steels, (@)SKD11, (b)QCM®64-H, (c)SPM®R8. Note that magnification of (c) is deferent of (a) and (b).
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Fig. 3 Measurement of composite hardness.
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Fig.4  Frictional force curves of AICrN on various substrates.
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Fig.5 Relation between critical load and substrate hardness.
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Fig.6 Ciritical load as a function of composite hardness.
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Fig.7 Relation between critical scratch depth and substrate hardness, (a) stratified by types of coatings, (b) stratified by types of substrate
steels.
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Fig.9 Failure modes of AICIN on SKD11(60.8 HRC) at tip of scratch channels, (a) observed position sectioned by FIB, (b) schematic
diagram of observation of sectioned part, (c)cross-section just before critical load, (d)cross section after critical load. Scratch
direction is left to right on paper. Sectioned parts (indicated by dotted lines) in (c) and (d) are observed at 40 tilt by using FE-SEM.
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Fig.10 Ciritical load in AICrN on high strength substrates. SKD11,
QCM®8 and QCM®64-H are cold work die steel, while
SPM®30 is powder metallurgy high speed steel.
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