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The text of EN 1SO 14920:1999 has been prepared by Technical Committee CEN/TC 240 "Thermal spraying and thermally
sprayed coatings", the secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC 107 "Metallic
and other inorganic coatings".

This European Standard shall be given the status of a national standard, either by publication of an identical text or by
endorsement, at the latest by August 1999, and conflicting national standards shall be withdrawn at the latest by August

1999.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following countries are

bound to im

lement this Fllrnpnnn Standard:—Austria, Rnlgillm, Czech anllhlir‘, Denmark,Finland,—France

Greece, Icela
Kingdom.

nd, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and

Germany,
the United
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1 Scope

ISO 14920:1999(E)

This standard covers thermal spraying of self fluxing alloys that are simultaneously or subsequently fused to create a
homogeneous, diffusion bonded coating.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These normative
references are cited at the appropriate places in the text, and the publications are listed hereafter. For dated references,
subsequent amendments to or reV|S|ons of any of these publlcatlons apply to this European Standard only when

incorporate

EN 1274 :
Ther

EN 10109-
Metal
(scales

3 Design

To ascerta|
shall be giy

3.1 Subsfrate (base metal)

3.1.1 As th
possible eff

a) distortion;

b) scaling;
c) the need

d) an irreve

Martensitic

and Nitrogen can create porosity in(the'coating and may render the substrate liable to stress cracking.

3.1.2 The

dimensiong.
the resultamt sprayed.atid fused coating may have differing physical properties.

3.1.3 The
coating.

996

al spraying — Powders — Composition — Technical supply conditions

il

ic materials — Hardness test — Part 1: Rockwell test (scales A, B, C, D, E, F, G, H, K)and rockwell

15N, 30N, 45N, 15T, 30T and 45T)

considerations

n whether sprayed and fused alloy coatings are suitable for the intended engineering application,
en to the factors in the following sub-clauses.

e process requires the application of heat to fuse theieoating to the substrate, consideration shall
ects of such heating on the substrate, including:

to stress relieve;

rsible transformation of the mechanical and/or metallurgical properties.

steels are susceptible to stress cracking and alloys containing significant amounts of C, Al, Ti, Mg,

preparation of the “Component for a sprayed and fused coating usually includes a reduction
Consideration’shall be given to the effect of such reduction on the required physical properties an

atiglietstrength, shock resistance and other properties of the component may be affected by the ap

ed to applies.

Superficial test

consideration

e given to the

S, sulfides, P,

pf the design
d the fact that

lication of the

4 Self-fluxing alloy selection

4.1 Choice

The choice

of coating alloy will determine the properties of the final deposit. e.g.

a) hardness;

b) resistance to wear and corrosion;

¢) machinability;

d) suitability for the application.
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4.2

Composition
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The composition of the coating will determine the properties of the final deposit. Consideration shall be given to the effects of
the stresses anticipated in service.

Substrate alloys which are subject to a martensitic change require a coating alloy with a high ductility. Consideration should
also be given to the need for post heat treatment.

Guide to approximate hardness of the fused deposit see annex A.

4.3 Final machining

4.3.1 When s

4.3.2 Many o
grinding whee

4.3.3 As the
completed be

5 Preparat
5.1 Prelimin
5.1.1 All com
be paid to por|

5.1.2 Any pri
preparation of

5.1.3 When t
form of the en

Where the co
shall be mach

Where the co
and machined

electing a suitable self-fluxing alloy, consideration should be given to the machining properties:

the self-fluxing alloys are not machinable with standard tipped tools and can only befinished by us|
Is. Manufacturers advice should be sought on suitable machining tools.

brocess involves heating the component to a high temperature, it is recommended that the coating
ore final machining of other areas which may be affected by the heat treatment.

on of the component
ary
ponents to be treated shall be free from surface contamination such as oil or grease. Particular att|

bus components where oil and grease in the pores may exude during the preheating or coating prog

br surface treatments, for example nitriding, electroplating or protective coatings shall be removed
the surface to be coated.

he surface of the component'is machined as part of the surface preparation, the machined surfg
ds and/or edges of the prepared area shall be suitable for the coating process.

ating is required to‘terminate at a point other than the end or edge of the component, the edge of
ned to provide angle of 30 to 40 degrees, blending smoothly with the adjoining surface.

hting shall finish to a square edge, the relevant edge shall be left longer than the proposed finished
to the finaMdimension when the coating process is completed.

5.2 Method

ng suitable

process be

ention shall
ess.

before the

ce and the

the recess

pverall size

of suirface preparation

5.2.1 The surface should be prepared using standard angular grit.

5.2.2 The grit blasting operation shall be confined to the area to be prepared for coating only, and the adjacent areas shall
be masked in a manner best suited to the particular component. Masking materials used shall resist the impact of the grit
and shall not contaminate the adjacent prepared surface.

5.2.3 Masking materials used to prevent the adherence of sprayed metal shall withstand the temperature of spraying and,
where necessary, the fusing process, without contaminating the surface to be sprayed.


https://standardsiso.com/api/?name=fd6e2eb165a2e5ea12777e58241dbc61

©1S0O

ISO 14920:1999(E)

5.2.4 Drilled holes and other orifices which are required to be kept free from foreign matter shall be plugged. Plugs of steel
or rubber are recommended for this purpose and should be shaped and positioned in such a manner as not to mask any part
of the surface to be prepared. After grit blasting the plugs shall be removed and replaced with pieces of carbon suitably
shaped to prevent ingress of the coating material and protruding sufficiently for their top surfaces to be exposed during the
subsequent machining operation.

5.3 Cleanliness

After preparation, it is essential that the surface to be coated is not contaminated. Care shall be taken to ensure that the
prepared surface is not contaminated with oil, grease, water or fingermarks. In the event of contamination the surface shall

bnent where it
the powder is

| powder feed
facturer.

nsideration to
g on operator

material to the

the workpiece

be re-prepared

6 Procegses

6.1 Spraying with simultaneous fusion

This is a mpanual process using an oxy/acetylene torch fitted with a hopper.

A suitable self-fluxing powder is fed via the hopper into the gas stream, through the(flame and on to the comp
is simultangously fused. The continuous process of pre-heating the workpiece Wwith the flame through which
fed and fuged produces a coating with properties dependant on the choice of-self*fluxing powder.

6.1.1 Powgler particle size range

This is det¢grmined by the powder feed parameters selected and.designed by the torch manufacturer. To avoi
restrictions|and blockages powders shall be purchased to the Screen analysis recommended by the torch mant
6.1.2 Coatjng thickness

The limitatipn on deposit thickness is dependant.en the chosen alloy, the required coating quality and due cq
acceptable|residual stresses which will increase with deposit thickness. Thicker coatings are more demandir]
skill.

6.2 Spray and subsequently fuse

A manual gr mechanised procéss using a powder flame spray gun to apply the required thickness of coating

component. This sprayed-coating is subsequently fused.

A selected|self-fluxingvalloy powder is fed via a powder hopper into the carrier gas, through the flame, on to

until the depired thiekness is achieved.

Fusing of t

a) manually, using an oxy/acetylene torch;

b) induction coil;

c) furnace fusing (vacuum or inert gas);

d) laser beam;

e) other heating processes.

ethods:
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6.2.1 Powder particle size range
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This is determined by the powder feed parameters selected and designed by the manufacturer of the flame spray gun. To
avoid powder feed restrictions and blockages, powders shall be purchased to the screen analysis recommended by the

manufacturer.

6.2.2 Thickness of deposit

Generally limited to 1,6 mm with 1 mm being preferred. Deposits in the "as sprayed" state may be 25 % thicker to allow for

contraction/sh

rinkage during fusion.

6.3 Sprayin&; technique

6.3.1 Genera|

The sprayed
the surface.

6.3.2 Pre-hes
The surface t

upon compos
of the surface

6.3.3 Sprayin|
Spraying sha
shrinkage ma

or cracking of
repeated.

6.3.4 Fusing

The deposit s

oating should be applied as soon as possible after surface preparation and before any Wisible detq

ting

b be sprayed shall be pre-heated immediately before spraying. The temperature of the pre-heat is

Y

| be continuous until the coating is of adequate thickness, allowing for shrinkage during fusion
y be as much as 25 %. After spraying there shall-besno visible evidence of lifting of the deposit fror
the deposit. If defects are found, the coating shall be removed and the preparation and spraying

he deposit

hall be fused by heating it to a temperature within the melting range of the selected self-fluxing alloy

this temperatdire shall penetrate to the interface with the base metal to ensure that diffusion takes place. Fus

performed usi

The rate and

hg an oxy/fuel torch, for example oxy/acetylene, induction heating, laser or vacuum/furnace fusing.

duration of heating‘and the temperature range is critical and will vary according to the compog

coating alloy

nd the size and-eomplexity of the component. Prolonged heating within the fusion range shall be

prevent excegsive diffusion between the coating and the base metal and to prevent deformation of the deposit.

The correct t¢mperature_is indicated by a change in the appearance of the coating which exhibits a marked
reflectivity, geperally.known as a "glaze". All parts of the sprayed surface shall exhibit this "glaze", progressively
torch or indugtion“cail, simultaneously if furnace fused. The appearance of a local "hot-spot" during fusing is ev
local loss of afihesion and shall be reason for rejection of the coating.

rioration of

dependent

tion of the substrate. This shall be performed in such a manner as {0"avoid contamination, or local gverheating

. Note that
h the base,
procedures

Heating to
ng may be

ition of the
avoided to

ncrease in
f heated by
dence of a

6.3.5 Cooling

After fusing, to avoid undue stresses, creating cracks, and/or distortion, cooling shall be retarded either by packing the
component in an insulating material or by maintaining it in a hot chamber with a controlled cooling rate.

When substrate metals subject to a martensitic change have been coated, specialised cooling procedures will be necessary.
Subsequent heat treatment may be necessary to maintain the base metal design properties. When such materials are being
coated, powders with a low coefficient of expansion or high ductility shall be used.
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7 Powder supply conditions and quality requirements

7.1 Chemical composition

The chemical composition shall be defined by any suitable testing method e.g. atomic absorbtion spectrometry, flame
emission spectroscopy, X-ray fluorescent analysis etc.

7.2 Powd

er particle size range (see 6.2.1)

Typical size ranges (see 3.3 of EN 1274 : 1996) cover equipment specifications suitable for the application of self-fluxing

powders_ When determined, the 'r_\nrtir‘ln size distribution (DQD) may exceed the upper limit hy 2 9% max. 1

p to the next

standard s

7.3 Cond

Powders shall be dry and free from impurities.

Powders afe to be delivered in airtight and damp-proof sealed containers. Special packaging is to be agreed w
manufacturer.
The powdgr containers shall be labelled "Mix before Use" with appropriate référence to safety regulations

identificatid

7.4 Certif

The manuf
test certific

7.5 Hardr

Complianc
the self-flu
supplier. W
metal to bg

standard hardness test procedure.

7.5.1 Stan
Test coupo

- 50

reen size and 5 mass % below the lower limit.

tions of supply

ns of the powder contents, weight and batch number.

cation

beturer shall certify that every batch of his products méets the requirements of the specification, dod
hte.

ess

b with a specific hardness range is generally regarded as more important than the exact chemical
king nickel based alloys. The exact purchasing specification will be agreed between the cust

here possible hardness tests shall be carried out on a test deposit applied to a representative sam
e coated. Where this is not possible, powders selected to a specific hardness range shall be {

Hard hardness test
n size:

50,x6;0 - 6,5 mm carbon steel.

th the powder

well defined

umented by a

omposition of
bmer and the
le of the base
ested using a

Test coupo

n preparation:

— Sprayed and fused coating to be prepared in accordance with EN 10109-1;

—Edg

es of coupon should have a 2 mm chamfer.

Powder sample shall be representative of chosen batch.

Spray technique:

— Use

standard settings for spray gun and spray a deposit of uniform thickness 1,0 mm to 2,0 mm.
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Fusing technique:

— For spr

Cooling:

ay and fuse applications, fusing should be carried out using the preferred method (see 6.3.3).

— Allow to cool naturally to at least 500 °C.

Preparation fo

r hardness test:

©1S0O

— Grind ltnderside of coupon flat;

— Grind test face to prepare test area of at least 10 mm x 10 mm ensuring a minimum of 1 mm of overlay ren

A minimum o
remaining 5. 1

7 readings, 8 mm apart, to be taken. Discard the highest and lowest readings and)take an ave
he result will form part of the product certification (see 7.4).

ains.

rage of the
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Annex A (informative)

Guide to approximate hardness of the fused deposit, see table A.1.

Table A.1: Self-fluxing alloys and expected hardness

Self-fluxing alloy Expected hardness
according to EN 1274
Code HRC

2.8 30to 40
2.9
2.10
2.11

2.12 40to0 50

2.16 50 to 60
2.17
2.18
2.19
2.21

NOTE: When hardness is an essential part of the purchasing specification the supplier shall be notified of the
reqyired fused deposit hardness range and the type of equipment used for deposition.

Compositional tolerances other than those specified in EN 1274/may be offered to satisfy customer requirements.
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