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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Fine ceramics (advanced ceramics, advanced technical
ceramics) — Rockwell indentation test for evaluation of
adhesion of ceramic coatings

1 Scope

This
up tdg
inde
instr

The

document specifies a method for the qualitative evaluation of the adhesion of cerafic coatings

20 pm thick by indentation with a Rockwell diamond indenter. The formation bf
itation can also reveal cohesive failure. The indentations are made with a Rockwell h
ument.

method described in this document can also be suitable for evaluating(he adhesior

coatings.

The {

est is not suitable for elastic coatings on hard substrates.

2 Normative references
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following documents are referred to in the text incstich a way that some or all of t
Fitutes requirements of this document. For dated-references, only the edition cited
ted references, the latest edition of the referenced*document (including any amendme

508-1, Metallic materials — Rockwell hardness test — Part 1: Test method

508-2, Metallic materials — Rockwell hapdness test — Part 2: Verification and calibrati
ines and indenters

Terms and definitions

rms and definitions are-isted in this document.
nd IEC maintain terminology databases for use in standardization at the following adc

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

Principle

cracks after
hrdness test

1 of metallic

heir content
applies. For
hts) applies.

pn of testing

Iresses:

An ir

dertation 15 ade immto the coated surface of thespecimen to be tested, whereby the

oating near

the indent can be damaged. The indentation and surrounding area are examined for cracks and/or
flaking with the aid of an optical microscope.

5 Apparatus

The indentations shall be made in accordance with ISO 6508-1, following the procedure for a Rockwell
hardness indentation.

The Rockwell hardness testing machine shall conform with the requirements of ISO 6508-2.

The contour of the diamond indenter shall be checked regularly by optical means (magnifying glass,
optical microscope, stereomicroscope or projection screen). This check shall be made for at least four
different axial sections. The indenter shall be replaced if this examination reveals any damage to the
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indenter (e.g. chipping). A magnification of at least x200 is recommended to detect ring cracks or
microwear.

Although a research project to evaluate the effect of indentation parameters showed no major influence
of load rate or holding time on the results (see Reference [1]), they should preferably be kept constant for
reasons of repeatability. To conform with ISO 6508-1, it is necessary to keep the loading time between
1 s and 8 s and the hold time at (4 + 2) s. Neither loading time nor holding time need to be recorded.

6 Sampling and preparation of test specimens

Select a reprncnnf:\fivn test cpor‘imoh from the r‘r\afing tobetested Clean the cpnr‘imnh sothatitis free
from dust and other particles, and also from oil or other surface films.

7 Procedure

The indentation shall be made in a direction perpendicular to the specimensurface. Thergfore,
specimens ghall be prepared plane parallel and/or levelled before indentation.

Depending ¢n the coating/substrate combination, a suitable load range shall be-Selected.
The following rules shall apply:
— for metjllic substrates harder than 54 HRC, a load of 1 471,5 N.shall be used (Rockwell C scalej);

— for metallic substrates softer than 54 HRC and for medium case-hardened steel substrates, a lgad of
981 N shall be used (Rockwell D scale);

— for all other substrates, e.g. shallow case-hardened steel, thin substrates, cemented carbides, |solid
ceramigs and cermets, a load of 588,6 N shall be used (Rockwell A scale).

Using an opfical microscope (magnification x100), relate the indentation to the classification given in
Table 1. A pictorial representation and sample:photographs of these classes can be found in Annex|A.

Table 1 - Classification of test results

Class Observation
Class 0 No ¢racking and no adhesive delamination (see Figure A.1)
€racking without adhesive delamination of the coating (see
Class 1 ;
Figure A.2)
Partial adhesive delamination, with or without cracking (see
Class 2 :
Figure A.3)
Class=3 Complete adhesive delamination (see Figure A.4)

Class 0 revdals.acceptable adhesion. However, the absence of any visual failure can be due to the test

t b i ptalhla for +hn cobh oot /ool g ovgobnan s d s s nckigatiagy Clocc 1 chosaze e o dh 3
no elng S ITAUIC 1UT CIIC Ooupuotll Cl\-\.f/\'\.la\'llls o_yo\.\.,ul uIrrucTrt lllV\'QLlsa\'lUll- UIdoo 1 OIIUuVvVvV O 1TIU dAdull SlVe

delamination; adhesion is acceptable. In the cases of class 2 and class 3, adhesion is unacceptable.

The test may also reveal cohesive failure of the coating, e.g. cracking. The observation of cracks can be
facilitated by using optical contrasting techniques, e.g. Nomarski interference contrast microscopy.

Delamination can be due to adhesive as well as cohesive failure of the coating.

— Adhesive delamination is defined as a removal of the coating, whereby the underlying substrate can
be clearly seen, or a removal of one or more sublayers in a multilayer coating, whereby the substrate
or an underlying sublayer can be clearly distinguished.

— Cohesive delamination is defined as a partial removal of the coating, whereby the underlying
substrate stays covered by the coating, or a removal of one or more sublayers in a multilayer coating,
whereby the substrate and none of the underlying sublayers can be clearly distinguished.
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Complete delamination is defined as an uninterrupted removal of the coating along the circumference
of the indent.

— When a class 2 failure is observed, an estimate of the percentage of delamination in relation to the
surface area of the indent shall be given. This estimate shall be based on the sum of the calculated
areas of each individual delamination, determined from its dimensions. A micrograph of a typical
class 2 failure can be found in Annex A.

— When a class 3 failure is observed, the size of the adhesive delamination shall be described by the
ratio (r/a) of the radius of adhesive delamination r to the radius of the indent a.
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h comparing results, class designations shall be linked tothe load used. Only indents
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[est report
est report shall include the following information:
he name and address of the testing establishment;

he date of the test, a unique identifi€ation of the test report and of each page, the name
f the customer and the signaturie of the responsible individual(s);

| reference to this document;ie. ISO 26443:2023;

he type of test equipment used, the manufacturer and the date of the last calibration;
| description of the'tést material: type of substrate, type of coating and date of receipt;
he method oftest (i.e. the load) used, and details of sampling and specimen preparatid

he results\of at least three tests for the load used, including descriptions for any class }
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Annex A
(informative)

Pictorial representations and sample photographs of the classes
defined in Table 1

Figure A.2 — Class 1
s
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