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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 1SO 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 ISQ_also take part in the work 1SQ collahorates closely with the International Electrotechnical

Commission|(IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

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

Attention is 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.

International|Standard ISO 14232 was prepared by Technical Committee ISOITC 107, Metallic and othe} inorganic
coatings.

Annex A of this International Standard is for information only.

iv © SO 2000 — All rights reserved
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Introduction

The majority of commercially available thermal spray powders are classified on the basis of their composition and
degree of purity. They may be specified and characterized according to the information contained in this
International Standard which will hopefully lead to a greater understanding of the variety and the wide choice of
thermal spray powders now available to the manufacturer and the user.

Due to tllle great number of thermal spray powders classified in this International Standard| well-known
abbreviatipns are used. The properties of sprayed coatings are not discussed and may differ greptly from the
properties|of the original material due to specific thermal spraying conditions, such as gas compaositign, deposition
efficiency,| material flow rate and stand-off distance. The many applications of thermally sprayed cogdtings are not
reviewed here because they have been described elsewhere in the technical literature.

© 1SO 2000 — All rights reserved \
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INTERNATIONAL STANDARD

ISO 14232:2000(E)

Thermal spraying — Powders — Composition and technical
supply conditions

1 Scope

This Interpational Standard designates the chemical and physical properties of the powders that a
used in th¢ production of thermally sprayed coatings.

2 Normative references

The followjng normative documents contain provisions which, through reference.in this text, constitute

this Interrjational Standard. For dated references, subsequent amendmients to, or revisions of, any of these

publicatio

investigatg the possibility of applying the most recent editions of thexhormative documents indicate)

undated r
maintain r

ISO 33101:—1), Test sieves — Requirements and tests — Raft 1: Metal wire cloth sieves.

ISO 3923-0:1981, Metallic powders — Determination of-apparent density — Part 2: Scott volumeter m

ISO 3954:

ISO 4490:

3 Properties of powders for thermal spraying — Property determination

3.1 Sampling and sample splitting

Sampling

for suitabl¢ methods-and equipment for accomplishing this shall be in accordance with ISO 3954.

3.2 Chgmicallcomposition

The chemical composition shall be determined by any suitable testing method, for example, atom

s do not apply. However, parties to agreements based on this [nternational Standard are e

eferences, the latest edition of the normative document teferred to applies. Members of
bgisters of currently valid International Standards.

1977, Powders for powder metallurgicalipurposes — Sampling.

1978, Metallic powders — Determination of flowability by means of a calibrated funnel (Hall

and sample.splitting shall be done from a homogeneous mixture that is uniform in grain siz

'e commonly

provisions of

ncouraged to
d below. For
SO and IEC

pthod.

lowmeter).

e. Directions

spectrometry, flame emission spectroscopy, X-ray fluorescent analysis, etc.

3.3 Particle size range

Typical particle size ranges apply to thermal spraying powder units.

¢ absorption

When particle size distribution is determined by particle size measurement in accordance with 1SO 3310-1, the
upper limits may be exceeded by 2 % by mass maximum and the lower limits may be exceeded by 5 % by mass

1) To be published. (Revision of ISO 3310-1:1990)

© 1SO 2000
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maximum. The apparent particle size depends on the measurement technique and hence the maximum
permissible tolerances of the upper and lower particle size range also depend on the measuring method.

Measuring method, particle size range and maximum permissible tolerances for upper and lower particle size range
shall be agreed upon between the powder manufacturer and the producer of the thermally sprayed coating to
ensure reproducibility of the thermal spraying process.

Powder shall be supplied to suit the application and the thermal spray process. Examples of typical particle size
ranges applicable to thermal spray processes are given below.

Typical particle size ranges, in micrometres, are:

— 22/5
— 45/22
— 90/45
— 45/5
— 63/16

— 106/32

3.4 Partic
For a precise
absorption a|
resolution co

The results g

the case of agglomerated powders are affected-by-the solubility of the binder. It is, therefore, necessal

that the pow
addition to th

3.5 Proce

The process
etc.

Particle shap
may be conf
Examples of

e size distribution

indication of particle size ranges, it is necessary to'measure the particle size and its distribu
nd laser-beam scattering methods are preferredibecause of their higher reproducibility, ra
mpared with conventional screening methods:

f particle size and particle size distribution"measurements are dependent on the methods u

Her is suitable for the chosen test.method. The powder test certificate shall state the test
e result of the particle size disttibution measurement.

5s of manufacture — Particle shape

by which a powder‘isymanufactured shall be indicated; e.g., fused, bonded, agglomerated,

tion. X-ray
|pidity and

sed and in
y to verify
ppplied, in

atomized,

e and surfaces can be illustrated by means of scanning electron or stereo microscopy, and the images

pared to{those of referenced samples provided by the manufacturer to determine thein

the relationship between the manufacturing process and particle shape are given in annex A.

similarity.

3.6 Appar

cnt/density

Apparent powder density shall be determined as specified in ISO 3923-2, and expressed in grams per cubic

centimetre.

3.7 Flow properties — Flowability

Powder flowability shall be determined as specified in ISO 4490, and expressed in seconds per 50 g.

© 1SO 2000 — All rights reserved
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3.8 Microstructure

The microstructure of a powder particle can be determined by means of a metallographically-prepared cross-
section of the particle. The preparation method is critical and shall be agreed upon between the manufacturer and
the user.

3.9 Determination of phases

Determination of the type, quantity, shape, configuration, composition and size of phases in polyphase powders
can be made by X-ray microstructure analysis, by microprobe or by metallographic and quantitative image
analyses.

3.10 Summary
The relatije importance of thermal spray powder properties as related to various materials and to diffefent spraying
processesg|is indicated in Table 1.
Table 1}— The relative importance of thermal spray powder properties for various.categories of powfler
and for different processes
Chemical Particle Particle Apparent Flofv Micro- Phase Melting
composition size shape density structure | composition range
Powder categories
Pure metdls +++ +++ ++ + + - - -
Metallic alloys +++ +++ ++ + + - + +4a
Carbides, +++ +++ ++ + + ++ ++ —
carbides with
metals, cgrbides
with metallic
alloys
Oxides, +++ +++ ++ + + + + —
phosphat¢ and
other non
carbide
ceramics
Organic +++ +++ + + ++ — — ++4b
materials
Different thermal spray processes
Plasma s;rraying ++ +++ ++ - + - +4C -
Flame sprlaying ++ +++ + - +++ - - +4++Q
High velogity ++ +++ +++ ++ + — +4C +
flame spraying
+++ Specification of this property is imperative/a critical property.
++ Specification of this property is recommended/an important property.
+  Supplementary detail.
—  Without significance.
&  For self-fluxing (SF) alloys.
b In organic material spraying, decomposition temperature and oxidation resistance of the molten material, as well as
toxicological characteristics, are important.
¢ Necessary detail for the spraying of carbides and oxides, e.g., ZrO,-Y,0x.

© I1SO 2000 — All rights reserved 3
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4 Classification of powders

4.1 General

Powders for thermal spraying are classified on the basis of chemical composition and may be put into the following
categories:

a) pure metals (4.2 and Table 2);

b) metallic alloys and composites (4.3 and Tables 3-11);

c) carbideq, carbides with metals, carbides with metallic alloys and composites (4.4 and Table 12);
d) oxides, phosphates and other non-carbide ceramics (4.5 and Table 13);
e) organic materials (4.6).

Blended powders of several varying components are not included.

4.2 Pure etals

Table 2 — Pure metal powders

Code number Chemical composition, %
Main 0] C N H Al Co
constituent max. max, max. max. max. max.
11 Ti 99 0,3 03 0,3 0,1 - -
1.2 Nb 99 0,3 0,3 0,3 0,1 - -
13 Ta 99 0;3 0,3 0,3 0,1 - -
14 Cr 98,5 0,8 0,1 0,1 - 0,5 -
15 Mo 99 0,3 0,15 0,1 - - -
1.6 W, 99 0,3 0,15 0,1 - - 0,3
1.7 Ni 99,3 0,5 0,1 0,1 - - -
1.8 Cu 99 - - - - - -
19 Al 99 0,5 - - - - -
1:10 Si 99 - - - - - -

4 © IS0 2000 — All rights reserved
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4.3 Metallic alloys and composites

Table 3 — Self-fluxing metallic alloys and composite powders

ISO 14232:2000(E)

Code Abbreviated Chemical composition, %
number | designation C Ni co|l c |cu |w |mo Fe B Si  Dthers
max.
2.1 |NiCuBSi 76 20 |0,05 max.| balance - - 19 to - - 0,5max (0,9to1,3(1,8t0o2,0( 0,5
20
2.2 NiBSi 96 0 05 max | balance — — — — — 05 max [10t015120t02,5 0,5
2.3 |NiBSi 94 0,1 max. | balance - - - — - 0,5max |1,5t02,0{2,8103,7| 0,5
2.4 |NiBSi 95 0,1t00,2| balance — - - — - 2,0 max |1,2t0.1/7|2,2102,8| 0,5
2.5 |NiCrBSi 90 4 0,1t00,2| balance - 3to5 - - - 1,0 max |44101,8(2,8103,5( 0,5
2.6 |NiCrBSi 86 5 0,15 to balance — | 4t06 - - - 3,0t03,56,/0,8t01,2|2,8103,2| 0,5
0,25
2.7 |NICrBSi 885 0,15to balance — | 4to6 - - - 1,0t02,0 (1,0t01,5|/3,5104,0| 0,5
0,25
2.8 |NICrBSi 83 10 0,15 to balance - [8to12 - - - 15t03,5 [20t02,5/2,3102,8| 0,5
0,25
2.9 [NiCrBSi 8538 0,15to | balance - |6to10 - =~ - 15t02,0 [1,5t02,0(2,6103,4| 0,5
0,25
2.10 |NiCrBSi 84 8 0,25to balance - |7to10 — - - 1,7t02,5 |11,5t02,2|3,2104,0f 0,5
0,4
2.11 |NiCrBSi 88 4 0,3t00,4| balance - 35¢to - - - 2max [1,6t02,0(3,0103,5| 0,5
45
2.12 |NiCrBSi 80 11 0,35to | balance ~>|10to 12| - - - 25t03,5 (2,0t02,5|3,5104,0f 0,5
0,6
2.13 |NiCrWBSi 0,5t00,6| balance - |10to 12| - 15,5 - 3,5t04,0 (2,3t02,7|3,0103,5( 0,5
6¢ 11 16 to
16,5
2.14 |NiCrCuMoBSi |0,510.0,7| balance - [16to17|{2,0to| - |2,0to| 2,5t03,5 |3,4t04,0{4,0104,5| 0,5
6ff 1733 3,5 3,0
2.15 |NiCrCuMoWBSI{0,4 to 0,6| balance - |16to17|2,0to|(2,0to|2,0to| 3,0t0 5,0 |3,5t04,0|/4,0104,5| 0,5
6f 17333 3,5 3,0 3,0
2.16 |NiCrBSi~74 15 0,75to | balance - |16to 17| - - - 3,5t05,0 [2,8t03,5|3,6{04,5( 0,5
1,0

© 1SO 2000 — All rights reserved
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Table 3 (continued)

Code Abbreviated Chemical composition, %
number | designation C Ni Co cr leu| w Mo Fe B Si  Dthers
max.
2.17 |NiCrBSi6525 | 0,8t01,0 | balance - 2410 26| — - - 0,2t01,0| 3,2to | 4,0to 0,5
3,6 45
2.18 |NiCrBSi 74 14 | 0,05 max. | balance - 13to 15| — - - 4,0t05,0|2,75t0 | 4,0to 0,5
3,5 5,0
2.19 [NiCrBSi82 7 [0,06 max.| balance - 6,5t0 | — - - 25t03,5| 25to | 4,1to 0,5
8,5 35 74
2.20 [NiBSi 92 0,06 max. | balance - - - - - 0,5 max. | 2,75 to44)3 o 0,5
3,5 4,1
2.21 [Ni€CoBSi 71 20| 0,05 max. | balance 20 - - - - 0,5max. | 2<'to | 4,010 0,5
3,2 5,0
2.22 |CoCrNiMoBSi | 0,1 max. | 26 to 28 | balance |18 to 19| — - 14,0t06,0| 2,0.max:| 3,0to | 3,010 0,5
40(18 27 5 3,4 3,5
2.23 |CoCrNiMoBSi |0,1t00,3 | 17t0 19 | balance |18to 20| — - 16,0t08,0{ 255 max. | 3,0 3.5 0,5
50(18 17 6
2.24 [CoCrNiWBSi [0,75t01,0| 13to 16 | balance |19t0 20| — |6t0 8 + 30max.| 1,5to | 2,410 0,5
53[2013 7 1,8 2,5
2.25 |CoCrNiWBSi [0,8to1,1| 13to 16 | balance [19to 20| — | 8¢e - 30max.| 1,5to | 2,410 0,5
52(19159 10 1,8 2,5
2.26 |CoCrNiWBSi |1,0t01,3 | 13to 16 | balance |19 to 20|,—| 12,5 - 30max. | 1,5to | 2,010 0,5
47119 15 13 to 2,0 2,5
13,5
2.27 |CoCrNiWBSi [1,3to1,6 | 13t0 16 | balance |[19to 20| — | 14,5 - 3,0max. | 2,8to | 2,710 0,5
45119 15 15 to 3,0 3,5
15,5

© 1SO 2000 — All rights reserved
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Table 4 — Nickel-chromium—iron metallic alloys and composite powder

ISO 14232:2000(E)

Code Abbreviated Chemical composition, %
number designation
9 Ni Cr Al W Co Mo Fe Si Mn Ti C Others
max.
3.1 |NiCr80 20 balance| 18to 21 - - - - <1 <15 <25 - 0,25 -
3.2 |NiCrFe 75158 |balance| 14to 17 - - - - 6to 10 — — — 0,30 -
3.3 |NiCrAlI 74195 |balance| 17t020 | 3to6 - - - <1 <15 <25 - 0,25 -
3.4 |NiCrNb 7021 4 |balance| 20to22 | 0,3to - - - 2t03 | 0,4t00,6 (0,4t00,6|0,3to| 0,1 |3to4Nb
0,5 0,5
3.5 |Ni¢rMoW balance| 14to 18 - 4106 - 16t018| <6 <10 <05 — 0,5 -
54|16 175
3.6 |NiCrAIMoFe balance| 8t010 (6t08,8] - - 4106 | 4t06 - - — — -
73[9765
3.7 INICrTiAl balance| 18to22 | 1,5t0 - - - - - - 2t03 - -
75203 2 2,5
3.8 |NiCrCoAlTi balance| 15t017 | 3to4 | 2to3 | 8t0 9 1to3 | 0,4to0 < 0,3 <0,2 3to4] 10,2 -
67|116944 0,6
3.9 |NiCoCrAIMoTi |balance| 8to12 4106 - 14to 16| 2to4 - - - 4t05] (0,2 -
63|1510534
3.10 |Ni€CoCrAIMoTi [balance| 10to12 | 4to5 - 15t0 18| 5to7 < 0,5 <0,2 - 3to5]| 0,03 -
57|17 11564
3.11 |Ni€r 5050 balance| 50 to 53 - - - - - <2 <1 - 0,5 -
3.12 [Ni¢€rMoNb balance| 20to 23 - - - 8to 10 1 < 0,25 - - 0,01 [3to4 Nb
641229 3,5
3.13 [Ni€rCoMoTiAIW |balance| 17to19 | 1,5to 1 - 5to7 - - - 2,5to - -
57118126321 2,5 3,5
3.14 |NiCrNbFeAl balance| 11,5t016 | 2,5t0 - 11t0 13 - 61095 - 0,4t00,6 |0,3t0| |0,1 6,5 to
66|14 7 85,5 4,5 0,5 7,5Nb
3.15 |Ni€rFeAlMo balance| 12to 16 | 4‘to6 - - 4106 | 5t09 - - - - -
6814755
3.16 [Ni€rAIMoTiO, |balance| 7 to 10 5t09 — — 3to7 1to3 — — - — 2,5TiOy
6887525 2B
3.17 |Fe[CrMoAl < 0,5 20to25 | 4to6 - - 3to 7 |balance - - - ,1to -
652355 0,5
© I1SO 2000 — All rights reserved 7
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Table 5 — MCrAlY metallic alloys and composite powders

Code Abbreviated Chemical composition, %
number designation ] ]
Ni Cr Al Co Fe Si Y C Others
max.
4.1 NiCrAlY balance | 21to 9to 11 - - - 0,8to - -
6622101 23 1,2
4.2 NiCrAlY 70 23 6 balance | 22 to 5to7 - - - 0,3to - -
24 0,5
4.3 NiCoCrAlY balance | 15to 11,5to 20 to — - 0,2to - -
46 2317 13 19 13,5 26 0,7
4.4 NiCoCrAlY balance | 15to 11,5to 20 to — - 0,4%0 - -
47 22 17 13 19 13,5 24 0,8
4.5 NiCoCrAlYSiHf balance | 15to 11,8 to 20 to — 0,2.t0 0,4 to - 0,1to
47 22 17 13 19 13,2 24 0,6 0,8 0,4 Hf
4.6 CoCrAlY 63 23 13 - 22 to 12 to balance - - 0,55to - -
24 14 0,75
4.7 CoNiCrAlY 31to 20 to 7t09 balance - - 0,35to - -
3832218 33 22 0,65
4.8 CoCrNiAlYTa 81012 23 to 5t09 balance - - 0,4 to - 4t06
5225107,5 27 0,8 Ta
4.9 FeCrAlY 74 205 - 18 to 18to - balance - 0,3to 0,02 -
22 22 0,7
Table 6 — Nickel-afuminium—iron metallic alloys and composite powders
Cpde Abbreviated Chemical composition, %
nuimber designatign ) )
Ni Al Mo Fe Si Mn C
max. max. max. max.
b.1 NIANSS 5 balance 3to6 - 1 0,5 - -
b.2 NiAl 70 30 balance 28to 32 - 1 0,5 1 0,25
3 NIAT80 20 balance T8 10 22 - T 0,5 T 0,25
5.4 NiAIMo 905 5 balance 3to6 4106 1 0,5 - -
55 NiAlIMo 89 10 1 balance 8to 12 0,5t01,5 1 0,5 - -
5.6 FeNiAl 51 38 10 36 to 40 8to12 - balance - - -
5.7 FeNiAIMo 54 3555 | 33to 37 3to6 3to7 balance - - -

8 © IS0 2000 — All rights reserved
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Table 7 — High alloy steels

Code Abbreviated Chemical composition, %
number designation
Ni Cr Mo Fe Si Mn P S C Others
max. max.
6.1 X42Cr 13 - 11,5to - balance 0,3to | 0,2to 0,03 0,03 0,38 to
13,5 0,5 0,4 0,45
6.2 X105CrMo 17 - 16 to 18 0,4 to balance <1 <1 0,045 0,03 0,95 to
0,8 1,20
6.3 2EriNT18-9 +oto +7to 260 = batance <% <2 6,045 6,63 <663
12,5
6.4 X5CrNi 18 9 8,5to | 17to 20 - balance <1 <2 0,045 0,03 <.0,07
10
6.5 X2CrNiMo 18 10 11to 16,5to 2to balance <1 <2 0,045 0,03 < 0,03
14 18,5 2,5
6.6 X2CrNiMo 18 12 12,5 16,5to 2,5t0 balance <1 <2 0,045 0,03 < 0,03
to 15 18,5 3
6.7 X5CrNiMo 18 10 9,5to 16,5to 2to balance <1 <2 0,045 0,03 < 0,07
13,5 20,0 2,5
6.8 X5CrNiMo 18 12 11,5 16,5to 2,5t0 balance <1 <2 0,045 0,03 < 0,07
to 18,5 3,0
6.9 X10CrNiMo 17 13 | 12to 16 to 18 2to balance | < 0,75 <2 0,045 0,03 0,08 to
14 2,5 0,11
6.10 X2NiCrMoCu 24 to 19t0 21 4105 balance <A <2 0,03 0,02 < 0,02
25205 26
6.11 X130CrMoWV - 4105 4105 balance - - - - 1,0to V35t04,5
5554 15 W5to6

Table 8 — Cobalt—chromium metallic alloys and composites

Code Abbreviated Chemical composition, %
number designation
Ni Cr W Co Mo Cu Fe Si Mn q Others
max. max.
7.1 CoCrW 50 30 <3 29to 11,5to | balance - - 3 0,8to - 2,3to -
12 31 13,5 1,1 2|5
7.2 CoCrwW 60 28 4 <3 27 to 3,5to5 | balance - - 3 0,8to - 0,9to -
30 1,1 1]2
7.3 CoCrW 53730 8 <3 29to 7,5t09 | balance - - 3 1,0to - 1,3to -
31 1,6 1l6
7.4 CoCrNiw 9,5to 24 to 6,5 to balance - - 2 < 0,6 0,6 <05 -
502610 7 11,5 27 8,5
7.5 COCIVO b0 Z7 5 <3 Z5 10 = bafance 7510 = 3 < Z,5 T <0,3 -
29 6,5
7.6 CoCrNiw 20 to 231to 10to balance - - - - 1 15t0 -
402522 10 24 27 14 2,0
7.7 CoMoCrSi <15 16 to - balance 27 to - 15 3to4 - - -
5128173 19 30
7.8 CoCrNiNb 55to 26 to - balance 2,5t0 1,410 2 < 0,6 0,6 1,8t0 Nb 4,5
502876 7,5 30 4,5 1,8 2,2 to 6,5

© I1SO 2000 — All rights reserved 9
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Table 9 — Copper-aluminium alloys and composites; copper-tin and copper nickel alloys

Code Abbreviated Chemical composition, %
number designation
Ni Al Cu Fe Sn P Others
max. max.
8.1 CuAl10 - 9to 11 balance - - - -
8.2 CuAll10Fe — 91011 balance 1 - - -
8.3 CuAI10Ni 2to 5 9to 11 balance - - - -
8.4 CuSn8 - - balance - 75t09 0,4 -
8.5 CuNi38 351t0 40 - balance - - - <
8.6 CuNi36In 3510 38 - balance 1 - - 4t06In

Table 10 —Aluminium alloys

Code Abbreviated Chemical
number designation composition, %
Al Si
9.1 AlSi 88 12 balance 11to 13

Table 11 —Niekel-graphite composites

Code Abbreviated Chemical composition, %
number desighation
Ni Co Graphite
max.

10.4 Ni-graphite 60/40 59 to 62 0,5 balance

10,6 Ni-graphite 75/25 7410 76 0,5 balance

10.6 Ni-graphite 80/20 79 to 81 0,5 balance

10.7 Ni-graphite 85/15 84 to 86 0,5 balance
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4.4 Carbides, carbides with metals, carbides with metallic alloys and compaosites

Table 12 — Carbides, carbides with metals, carbides with metallic alloys and composites

Code Abbreviated Chemical composition, %

number designation W or Ti o Ni c Fe i

min. max. | max.
11.1 Tic a - - 79,5 - - 19 to 20 - -
11.2 wca balance - - - - 6,0t06,2 - -
11.3 W,C/WC 2 balance - - - - 3,8t04,3 - -
11.4 W,,C a balance - - - - 3,110 3,3 - -
115 CraC, 2 - > 86 - - - 12,5 07 | 01
11.10 WC/Co 94 6 balance - - 5to7 - >5,2 - -
11.11 WC/Co 88 12 balance - - 11to 13 - 3,6t04,2 - -
11.12 WC/Co 88 12 balance - - 11to 13 - 481t05,5 - -
11.13 WC/Co 83 17 balance - - 16 t0,18 - > 4,8 - -
11.14 WC/Co 80 20 balance - - 18.to 20 - 451t05,0 - -
11.15 W,C/Co balance - - 18to 21 - 2,41t02,6 - -
11.16 WC/Ni 92 8 balance - - - 6to8 3,5t04,0 - -
11.17 WC/Ni 88 12 balance - - - 11to 13 5,0t05,5 - -
11.18 WC/Ni 85 15 balance = - - 14 to 16 3to4 - -
11.19 WC/Ni 83 17 balance - - - 16to 19 451t05,5 - -
11.20 WC/Co/Cr 86 10 4 balance 3,5t04,5 - 9to 11 - 3,5t04,5 - -
11.21 WCrC/Ni 93 7 balance 22t0 28 - - 6to8 5to7 - -
11.30 CraC,/NiCr 75 25 - balance - - 16to 19 10to 11 - -
11.31 CraC,/NiCr 7525 - balance - - 19to 21 910 10 - -
11.32 Cr3C,/Ni€r80 20 - balance - - 14to 18 9to 11 - -
a8  Thesg powdéts are blended with other powders.

© 1SO 2000 — All rights reserved
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4.5 Oxides, phosphates and non-carbide ceramics

Table 13 —Oxides, phosphates and non-carbide ceramic powders

Code Abbreviated Chemical composition, %
number designation
Al504 TiO, Cry0g Zr0, MgO/CeOo/H-A | Y,03 | CaO FeO SiO,y
max.
12.1 Al,Og > 99,5 - - - - - - 0,1 <01
12.2 Alj03-Ti0,97 3 > 96 25t03,5 - - - - - 1 <1
12.3 Alj03-TiO, 87 13 balance 12to 14 - - - - - 05 <1
12.4 Al403-TiO5 60 40 balance 37 to 42 - - - - = - -
12.5 Al 03-MgO 70 30 balance — — - MgO 28 to 31 — < 0,5 <15
12.6 Al 03-Si02 70 30 balance — — - - - - 0,2 22 to 28
12.7  |AljO3-Cry05 98 2 >975 - 151021 - - - - 01 <03
12.8 Al403-Cry03 90 10 balance - 8to 12 - - - - 0,1 <0,2
12.9 Al403-Cry03 50 50 balance - 48 to 52 - = - - 0,1 <0,2
12.20 |CrpOg - - > 99,5 - - - - 0,1 <0,25
12.21 | CrpOg <10 - > 96 - - - - 1 <1
12.22 | CrpO3-TiO, 97 3 - <3 > 96,5 - - - - 0,5 -
12.23 | CrpO3-TiO5 45 55 - 53to 56 | balance - - - - 0,5 <05
12.24 CrpO3-TiO, 60 40 — 38 t0 42 balance - - — - 0,5 <05
12.25 Crp03-Si05-TiOy - 2to4 balance - - - - 0,5 4t06
92|53
12.30 |Ti®, - =99 - - - - - 0,5 <05
1240 |Zr@,-Ca0 955 <05 - - balance - - 5to7 - <04
12.41 Zrp,-Ca0 90 10 <05 - - balance - - 8to - <04
10
12.42 Zrp,-CaO 70 30 <05 - - balance - - 28 to - -
31
12.43 Zrp,-MgO 8020 - - - balance MgO 18 to 24 - 1,5 - <15
12.44 | ZrQ5-Y504793 7 <02 <03 - balance - 6t08 - 0,2 <05
12.45 | Zrp-¥504 80 20 - - - balance - 18 to — 0,2 <05
21
12.46 | ZrO,-SiO, 65 35 - <03 - balance - - - 0,3 32to 35
12.47 ZrOz-CeOZ-Y203 - - - balance CeO, 24 10 26 2to4 - 0,2to 0,5to1,5
68-25-3 0,5

12.60 Hydroxylapatite - - - - >H-A952 - - - -

&  Other impurities: As 0,000 3 max.; Cd 0,000 5 max.; Hg 0,000 5 max.; Pb 0,003 max.; Total max. 0,1.
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4.6 Organic materials

A number of organic spray materials (synthetics) are currently being evaluated. The most frequently used materials
are an ethylene—hydroethylene copolymer and a polyester, both of which are used for powder flame spraying.

5 Designation

Spray powders conforming to this International Standard shall be designated in accordance with the following

example.
EXAMPLE

A sintered

particle siz¢ range of 45/5 um, is designated as follows:

6 Condlitions of supply

Powders

containerd. Special packaging, e.g., vacuum containers with flange conhnections, is to be agreed u

powder m

The powd
observed,

7 Pow

The uniform identification of powders for thermal-spraying should serve to designate a spray powder
well-defingd (unmistakable) form.

8 Certification

The manu
Standard,

This certif
upon betw

fungsten-carbide-cobalt alloy powder containing 12 % Co and approximately 5 % C (Code (Numbe

Spray powder 1ISO 14232 - 11.12 - 45/5 - sintered

shall be dry and free of impurities, and shall be delivered~in, airtight and damp-proof
hnufacturer or supplier.

br containers shall be labelled "Mix before using” and tFor powder processing, safety regula
as defined in the safety regulation sheet".

jer identification

facturer/supplier shallcertify that every batch of his products meet the requirements of this
documented by,atest certificate accompanying the thermal spray powder.

cate, in addition to the results of chemical and physical analysis — as far as specified arn
een customer and manufacturer — shall contain the product designation and batch number.

11.12) with a

sheet metal
pon with the

ions shall be

n a brief and

International

d /or agreed
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