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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
CommissiT (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives,\Part B.

Draft International Standards adopted by the technical committees are circulated to the nember bodies for voting.
Publication|as an International Standard requires approval by at least 75 % of the member’bodies casfing a vote.

Attention ig drawn to the possibility that some of the elements of this International’Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Internationgl Standard 1SO 4528 was prepared by Technical Committee{ISO/TC 107, Metallic and other inorganic
coatings.
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Introduction

Standard test methods are required for measuring and controlling the properties and hence also the quality of
vitreous and porcelain enamelled finishes.

To ensure that these finishes meet the requirements of various applications, test methods should be chosen to
measure the properties that are important to the function of a specific enamelled article.
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INTERNATIONAL STANDARD

ISO 4528:2000(E)

Vitreous and porcelain enamel finishes — Selection of test
methods for vitreous and porcelain enamelled areas of articles
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Non-magnetic coatings on magnéetic substrates — Measurement of coating thickness
Non-conductive coatings\oh non-magnetic basis metals — Measurement of coating thick
thod.

Vitreous and parceélain enamels — Determination of resistance to citric acid at room tempe

Vitreous antlporcelain enamels — Determination of resistance to boiling citric acid.

Vitreous.and porcelain enamels — Determination of resistance to condensing hydrochloric
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or measuring
articles.

bS not provide
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ed below. For
ISO and IEC
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acid vapour.

Vitreous and porcelain enamels — Determination of resistance to boiling water and water \

apour.

Vitreous and porcelain enamels — Determination of resistance to hot sodium hydroxide.

Vitreous and porcelain enamels — Enamelled articles for service under highly corrosive

High voltage test.

conditions —

ISO 2747, Vitreous and porcelain enamels — Enamelled cooking utensils — Determination of resistance to thermal

shock.

ISO 4530, Vitreous and porcelain enamelled manufactured articles — Determination of resistance to heat.

ISO 4531-1, Vitreous and porcelain enamels — Release of lead and cadmium from enamelled ware in contact with
food — Part 1: Method of test.
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ISO 4532, Vitreous and porcelain enamels — Determination of the resistance of enamelled articles to impact —
Pistol test.

ISO 4533, Vitreous and porcelain enamels — Determination of resistance to hot detergent solutions used for
washing textiles.

ISO 6370-2, Vitreous and porcelain enamels — Determination of the resistance to abrasion — Part 2: Loss in mass
after sub-surface abrasion.

ISO 8289, Vitreous and porcelain enamels — Low voltage test for detecting and locating defects.

ISO 8290, Vitreaus and porcelain enamels — Determination of resistance to sulfuric acid at room temperature.

EN 10209:1996, Cold rolled low carbon steel flat products for vitreous enamelling — Technical deljvery ¢onditions.

3 Selectign of test methods
The properties of enamelled surfaces are listed in Table 1, along with the numbefsof the ISO test methods by
which they mfly be measured. The table identifies the tests that should be performed to assess the perfprmance of
30 specific ¢namelled articles. Suitable standard test methods are selected by noting the spegcific tests
recommended in the column for each of the enamelled articles.
The following|symbols are used in Table 1.

+ Testlng may be performed by the method cited;

(+) The [test method that is cited may need to be madified to take into account special requirements of a
spedific application;

- Thelestis not applicable and/or the test method is not suitable.
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Table 1 — Test methods for assessing the properties of enamelled articles

1SO 4528:2000(E)

Number and description of enamelled article
1 Cookers — | 2 Cookers — baking 3 Cookers — other 4 Room
No. Property ISO test top plate .compartment a components hgating
method grills, burner caps, (excluding cookware) equipment
pan supports,
accessories
Methods of assessing resistance to chemical attack in various solutions
1 Cold citric acid 2722 + + + +
2 Cold sulfuric acid 8290 - - +b +b
3 Boiliggcitricacd 2742 = = = -
4 Condensing hydrochloric acid vapour 2743 - - - -
5 Hot godium hydroxide 2745 - - - -
6 Boiling water 2744 - - E -
7 Watgr vapour 2744 - - - -
8 Hot detergent 4533 - - - -
9 | Liquifl cleaners ¢ + + + +
10 | Weajhering resistance d - - - -
11 | Spedial corrosive substances c € - - - -
12 | Relegse of lead and cadmium 4531-1 - +f - -
Methods of assessing thickness and other propetties
13 | Thicness 2178, 2360 + + + +
14 | Refldctivity and gloss c - - - -
15 | Waviness c - - - -
16 | Colofr ¢ +
17 | Contfnuity and porosity9 — Visual +
inspgction
18 | Contfnuity and porosityS — Low 8289 - - - -
voltape test
19 | Contfnuity and porosity8 — High 2746 - - - -
voltape test
20 | Resigtance to thermal shock 2747 - - - -
21 | Resi$tance to thermal shock ¢ h + + - +
22 | Resigtance to heat 4530 + + + +
23 | Resigtance to impact 4532 + + + +
24 | Adhgsion ci + + + +
25 | Abrapion resistance c + + + -
26 | Subdurface abrasion resistance 6370-2 - - - -
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Table 1 (continued)

Number and description of enamelled article

1SO test 5 Cookware — 6 Cookware — 7 Cookware —lids |8 Tableware
No. Property method inside outside surfaces
surfaces and
utensils

Methods of assessing resistance to chemical attack in various solutions

1 Cold citric acid 2722 + + + +
2 Cold sulfuric acid 8290 - - - -
3 Boiling citric acid 2742 + - +] -
4 Condensing hydrochloric acid vapour 2743 - - - -
5 Hot sodjum hydroxide 2745 - - - -
6 Boiling Wwater 2744 + - 4] -
7 Water vapour 2744 + - +1 -
8 Hot detgrgent 4533 - - ) -
9 | Liquid cleaners ¢ + + + +
10 | Weathefing resistance d - - - -
11 | Special Forrosive substances c. e + +
12 | Releasq of lead and cadmium 4531-1 + - +1
Methods of assessing thickness and other properties

13 | Thickneps 2178, 2360 + + + +
14 | Reflectiyity and gloss ¢ - ! - -
15 | Wwavinegs ¢ - - - -
16 | Colour ¢
17 | Continuity and porosity9d — Visual

inspectipn
18 | Continuity and porosityd — Low 8289 - - - -

voltage fest
19 | Continuity and porosityd — High 2746 - - - -

voltage fest
20 | Resistafce to thermal shock 2747 + + - -
21 | Resistaijce to thermal shock ¢h - - - -
22 | Resistafce to heat 4530 - - - -
23 | Resistafce to impact 4532 +
24 | Adhesion ci + + + +
25 | Abrasiof resistance ¢ + + + +
26 | Subsurfaice abrasion resistante 6370-2 - - - -
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Table 1 (continued)

1SO 4528:2000(E)

Number and description of enamelled article
ISO test 9 Sinks 10 Refrigerators — 11 Refrigerators — 12 Washing
No. Property L . .
method inside surfaces outside surfaces machines —
drum
Methods of assessing resistance to chemical attack in various solutions
1 Cold citric acid 2722 + + + +
2 Cold sulfuric acid 8290 - - - -
3 Boiling citric acid 2742 + - - -
4 | Condensing hydrochloric acid vapour 2743 - - - -
5 Hot 4odium hydroxide 2745 - - - -
6 Boiling water 2744 + - -
7 Watgr vapour 2744 - - +
8 Hot detergent 4533 - - +
9 | Liquifl cleaners ¢ + + .
10 | Weafhering resistance d - - - -
11 | Spedial corrosive substances ce - - B, .
12 | Relepse of lead and cadmium 4531-1 - - -
Methods of assessing thickness and other propertig's
13 | Thickness 2178, 2360 + + + +
14 | Refldctivity and gloss ¢ + - - }
15 [waviness ¢ - - - -
16 | Colopr ¢ + -
17 | Cont|nuity and porosity9 — Visual + +
inspgction
18 | Cont|nuity and porosity9 — Low 8289 . - - +
voltape test
19 | Cont|nuity and porosity9d — High 2746 - - - -
voltape test
20 | Resigtance to thermal shock 2747 - - - -
21 | Resigtance to thermal shock ¢.h - - - -
22 | Resigtance to heat 4530 - - - -
23 | Resigtance to impact 4532 + + +
24 | Adhgsion c,i + + ¥
25 | Abrapion resistance ¢ + - -
26 | Subdurface abrasion resistance 6370-2 - - - -
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Table 1 (continued)

Number and description of enamelled article
13 Washing 14 Dishwashers — 15 Dishwashers — 16 Bathtubs
I1SO test machines — rinsing container box (outside) and articles
No. Property ) S )
method box (outside) (inside) for sanitary
use —
households
Methods of assessing resistance to chemical attack in various solutions
1 Cold citric acid 2722 + + +
2 Cold sulfuric acid 8290 - - -
3 Boiling ditric acid 2742 - - - R
4 Condensing hydrochloric acid vapour 2743 - - - -
5 Hot sodjum hydroxide 2745 - + - R
6 Boiling Water 2744 - + > (+)
7 Water vapour 2744 - + ) -
8 Hot detgrgent 4533 + + - +)
9 | Liquid cleaners ¢ + - + +
10 | Weathefing resistance d - - - R
11 | Special forrosive substances c e - + - j
12 | Releasq of lead and cadmium 4531-1 - - - -
Methods of assessing thickness and other properties
13 | Thicknefs 2178, 2360 + + + +
14 | Reflectijity and gloss ¢ - - - i
15 [ Wavinegs ¢ - - - i,
16 | Colour c + - + +
17 | Continuity and porosity9d — Visual + + + +K
inspectipn
18 | Continuity and porosity9 — Low 8289 - + - -
voltage fest
19 | Continuity and porosityd — High 2746 - - - -
voltage fest
20 | Resistafce to thermal shock 247 - - - -
21 | Resistance to thermal shock c.h - - - i
22 | Resistafce to heat 4530 - - - -
23 | Resistafce to impact 4532 + + + +
24 | Adhesioh c,i + + + +
25 | Abrasiof resistance ¢ - - - +
26 | Subsurfaice abrasion.resistance 6370-2 - - - -
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Table 1 (continued)

1SO 4528:2000(E)

Number and description of enamelled article
17 Bathtubs; 18 Hot water tanks |19 Traffic and other 20 Building
No. Property ISO test ar.ticles for signs, posters panels, light
method sanitary use — reflectors
medical uses furniture for
indoor use
Methods of assessing resistance to chemical attack in various solutions
1 Cold citric acid 2722 + (+) + +
2 Cold sulfuric acid 8290 + - - -
3 Boilirlg citric acid 2742 + - - -
4 Condensing hydrochloric acid vapour 2743 - - - -
5 Hot Jodium hydroxide 2745 - - - -
6 Boiling water 2744 (+) (+) - -
7 Watgr vapour 2744 - (+) - -
8 Hot detergent 4533 (+) - - -
9 | Liquifl cleaners ¢ + - + +
10 | Weafhering resistance d - - -
11 | Spedial corrosive substances c. e + - - -
12 | Relegse of lead and cadmium 4531-1 - & - -
Methods of assessing thickness and other properties
13 | Thickness 2178, 2360 + + + +
14 | Refldctivity and gloss ¢ - - + +
15 | wavihess ¢ - - + +
16 | Colopr ¢ + - + +
17 | Contfnuity and porosity9 — Visual wkK + + +
inspgction
18 | Cont|nuity and porosityd — Low 8289 - + + -
voltape test
19 | Contfnuity and porosity9 — High 2746 - - - -
voltape test
20 | Resigtance to thermal shock 2747 - - - -
21 | Resiftance to thermal shock ¢ h - - - -
22 | Resigtance to heat 4530 - - - -
23 | Resigtance to impact 4532 +
24 | Adhgsion Ci + + + +
25 | Abrafion resistance ¢ + - + +
26 | Subdurface abrasion’resistance 6370-2 - - - -
© 1SO 2000 — All rights reserved 7
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Table 1 (continued)

Number and description of enamelled article
21 Building 22 Petrol pump 23 Exhaust pipe 24 Chemical
1SO test panels, light panels silencers and heat apparatus
No. Property method reﬂ'ectors, exchangers ar.1d
furniture for containers
exterior use
(outside)
Methods of assessing resistance to chemical attack in various solutions
1 Cold citric acid 2722 + + -
2 Cold sulfuric acid 8290 - - -
3 Boiling ditric acid 2742 + - - -
4 Condensing hydrochloric acid vapour 2743 - - - +
5 Hot sodjum hydroxide 2745 - - . +
6 Boiling Wwater 2744 - - 3 +
7 Water vapour 2744 - - - +
8 Hot detgrgent 4533 - - - -
9 | Liquid cleaners ¢ - -
10 | Weathefing resistance d + + - -
11 | Special Forrosive substances c. e - - + +
12 | Releasq of lead and cadmium 4531-1 - - - -
Methods of assessing thickness and other properties
13 | Thickneps 2178, 2360 + + + +
14 | Reflectiyity and gloss ¢ + + - -
15 | Wavinegs ¢ + + - -
16 | Colour ¢ + + - -
17 | Continuity and porosity9 — Visual + + + +
inspectipn
18 | Continuity and porosityd — Low 8289 + + + -
voltage fest
19 | Continuity and porosityd — High 2746 + - - +
voltage fest
20 | Resistafce to thermal shock 2747 - - - -
21 | Resistafce to thermal shock ¢ h - - + +
22 | Resistafce to heat 4530 - - + -
23 | Resistance to impact 4532 + + + (+)
24 | Adhesion c i + +
25 | Abrasiof resistance ¢ + -
26 | Subsurface abrasienresistance 6370-2 - - - (+)
8 © 1SO 2000 — All rights reserved
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