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Fine ceramics (advanced ceramics, advanced technical ceramics) — Methods
for evaluating wear and friction characteristics of fine ceramic thin films under
dry and humid conditions

Contents

10

1"

12

13

14

15

16

Foreword

Introduction

Scope

Normative references

Terms and definitions

Test specimens

Measurement principle
Testing room environment
Wear formation test apparatus
Test specimen preparation

Test specimen pretreatment

9.1 General

9.2 Test specimen cleaning

9.3 Test specimen drying
Environmental conditions for the formation of the wear and the evaluation of friction
coefficient

10.1 General

10.2 Dry environment

10.3 High-humidity environment
Wear motion conditions

1.1 Reciprocating wear conditions

11.2 Rotating disc wear conditions

Evaluation of wear track cross-section formed on thin film test specimen surface

Evaluation of volume of worn portion on indenter ball surface

13.1 General
13.2 Observation of indenter ball wear surface profile
13.3 Calculation of volume of worn portion on indenter ball surface

Investigations of morphology and elemental distribution maps for wear tracks on thin film test
specimens and worn sections on indenter balls

141 General
14.2 Observation of the morphology
14.3 Investigations of elemental distribution maps

Calculation of friction coefficient

Testing procedures



16.1 Measurement of thickness of thin film test specimen

16.2 Thin film test specimen preparation and cleaning
16.3 Setting of wear formation conditions
16.3.1 General
16.3.2 Wear formation conditions for a dry environment
16.3.3 Wear formation conditions for a high-humidity environment
16.4 Wear formation
16.4.1 Start of wear formation on the thin film test specimen
16.4.2 Friction force measurement
16.5 Evaluation of thin film test specimen surface and indenter ball surface after wear
formation
16.5.1 General
16.5.2 Measurement of wear track cross-section on thin film test specimen
16.5.3 Evaluation of volume of worn portion on indenter ball surface
16.5.4 Investigations of morphology and elemental distribution maps
16.6 Calculation of friction coefficient
17 Precautions for summarization of test results
18 Test report

Annex A (informative) Example of reciprocating slide wear results and rotating slide wear results

A1 Difference between reciprocating slide wear results and rotating slide wear results
A.2 Example of reciprocating slide wear results and rotating slide wear results

Annex B (informative) Method of holding polymer film or thin glass plate with a thickness of <200 ym in
sliding wear formations

B.1 Necessity to consider a method of holding film or thin glass plate substrates with a
thickness of < 200 pym in sliding wear formations

B.2 Example of a holding method using a vacuum chuck plate

B.3 Results of a reciprocating sliding wear formation for an ITO thin film deposited on a PET

film under humid conditions

Annex C (informative) Effects of combining thin film materials and indenter materials in sliding wear

tests
CA Necessity to examine the combination of a thin film material and an indenter ball
material
C.2 Summary of some results of an investigation into combining a thin film material and an

indenter ball material

Annex D (informative) Investigation of optimal load for indenter

D.1 Necessity to optimize the test indenter load
D.2 Relationship between the indenter load and the maximum wear track depth
D.3 Criteria for selecting the indenter load and the number of strokes

Annex E (informative) Quantification of wear track cross-section area

Annex F  (informative) Examples of investigations of morphology and elemental distribution maps for
wear tracks on thin films and worn sections of indenter balls

F.A1 Necessity to investigate the morphology of wear tracks and indenter ball surfaces and
perform elemental analysis of wear tracks and indenter ball surfaces
F.2 Examples of observations of the wear tracks and indenter ball surface morphology and

elemental distribution

Page count: 30



		2026-05-12T19:22:43+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




