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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.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
World Trag
iso/forewo

s drawn to the possibility that some of the elements of this document may 'be the subjeq
ts. ISO shall not be held responsible for identifying any or all such pateht rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.d
rd.html.

This docuy
SC 12, Prep

A list of all

Any feedbs
complete i

hent was prepared by Technical CommitteedSO/TC 35, Paints and varnishes, Subcommi
aration of steel substrates before application of paints and related products.

parts in the ISO 11125 series can bexfound on the ISO website.

ck or questions on this document should be directed to the user’s national standards bod
sting of these bodies can be found at www.iso.org/members.html.

are
the
the

t of
s of
| /or

not

And
the

rg/

[tee

y. A

© ISO 2021 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=0f7a434325a1f4cb3f51caaf58cfd5b9

1ISO 11125-9:2021(E)

Introduction

This document is a part of the ISO 11125 series that specifies test methods for metallic blast-cleaning
abrasives.

During blast-cleaning, metallic abrasives are subjected to repeated impacts on the substrate to be
prepared. These mechanical impacts result in abrasive material fatigue until particles breakdown.

The

service life of the metallic blast-cleaning abrasives is influenced by:

The

a representative sample of the abrasive to be tested and a given target.

Several testing machines exist on the market and depending on their design, the service lif

und
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defects;
the hardness and the surface conditions of the substrate to be prepared;
the blasting machine and its settings.

principle of an abrasive service life testing machine is based on a high number of impac

er laboratory conditions may or may not be comparable to field operation.

important that the user is aware of the different parameters and the respective adjust
hmeters of the testing machines can vary from one machine to another and therefore c:
brent test results.

eneral, the effect of wear and consumption are:tested. Special arrangements may be r
Cific test procedures. The results can be usedfor comparison purposes (quality inspec

ts internal
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Preparation of steel substrates before application of paints
and related products — Test methods for metallic blast-
cleaning abrasives —

Part 9:

W

1
Thi

par testing and performance

Scope

5 document specifies three procedures to test the service life of a blast:cl€aning abra

labgratory conditions.

Thd
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be |
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Spe

ISO
Spe

ISO
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ISO

performance of an abrasive is also measured by its ability to clean, via transmissior
gy to the substrate in the blasting process. This document also specifies the procedur
performed in the same testing machines to help evaluate abrasive performance under
ditions.

5 document applies to the testing of virgin metallic blasting media in the delivery state by
ting under laboratory conditions.

Normative references

following documents are referred to in“the text in such a way that some or all of th
Ktitutes requirements of this document’ For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

11124-3, Preparation of steel “substrates before application of paints and related p
Cifications for metallic blast-cleaning abrasives — Part 3: High-carbon cast-steel shot and gr

11124-4, Preparation (of steel substrates before application of paints and related p
Cifications for metalli¢c'blast-cleaning abrasives — Part 4: Low-carbon cast-steel shot

11124-5, Prepardtion of steel substrates before application of paints and related p
Cifications for.metallic blast-cleaning abrasives — Part 5: Cut steel wire

11125-1L~Preparation of steel substrates before application of paints and related produ
hods farsmetallic blast-cleaning abrasives — Part 1: Sampling

14125-2, Preparation of steel substrates before application of paints and related produ

met

sive under

of kinetic
s that can
laboratory

centrifugal

Pir content
pplies. For
[s) applies.

roducts —
it

roducts —
roducts —

cts — Test

cts — Test

hnﬂ(‘fnr metallic hlncf.rlanning abrasives — Part 2: Determination nfpnrf'ir]p size distribut

on

ISO 11125-3, Preparation of steel substrates before application of paints and related products — Test
methods for metallic blast-cleaning abrasives — Part 3: Determination of hardness

[SO 11125-4, Preparation of steel substrates before application of paints and related products — Test
methods for metallic blast-cleaning abrasives — Part 4: Determination of apparent density

[SO 11125-5, Preparation of steel substrates before application of paints and related products — Test
methods for metallic blast-cleaning abrasives — Part 5: Determination of percentage defective particles
and of microstructure

ISO 11125-6, Preparation of steel substrates before application of paints and related products — Test
methods for metallic blast-cleaning abrasives — Part 6: Determination of foreign matter

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=0f7a434325a1f4cb3f51caaf58cfd5b9

ISO 11125-9:2021(E)

ISO 11125-7, Preparation of steel substrates before application of paints and related products — Test
methods for metallic blast-cleaning abrasives — Part 7: Determination of moisture

ISO 12944-4, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 4: Types of surface and surface preparation

ISO 565:1990, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet — Nominal

sizes of ope

3 Term

nings

s and definitions

For the py
ISO 11124
ISO 12944

ISO and IE

ISO On
IEC El¢

3.1
blast-cleal
solid mate}

3.2
service liff
duration o

Note 1 to er]
material weg
is achieved

3.3
abrasive d
weight of

Noteltoe

3.4
Almen str
UNS G1070

3.5

Almen str
device use
orientatiorj

rposes of this document, the terms and definitions given in ISO 11124-3, ISO 1112
5,1S011125-1,1S011125-2,1S0 11125-3,1S0 11125-4,1S0 11125-5,1S0 11125-6,1SO. 1,117
4 and the following apply.

[ maintain terminology databases for use in standardization at the following addresses:

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

ctropedia: available at https://www.electropedia.org/

hing abrasive
ial intended to be used for abrasive blast-cleaning

W

the usability of the blast-cleaning abrasive (3.1)
try: In this field of application the service life iggiven in the number of cycles in which 100 % o

ars. In practice, the worn material is removedfrom the system by ventilation, in the laboratory
Dy sieving.

onsumption

llss of abrasive divided by thexweight of thrown abrasive

ry: Itis expressed in g/1000kg.

1P
0 carbon steelspecimen that is used to calibrate the energy of an abrasive stream

jp holding fixture
d to fasten Almen strips (3.4) in suitable locations that represent the position and ang
of the surfaces of a part where the intensity is to be determined and verified

=
N

-

Ul
N

the
this

1lar

3.6
arc height

flat Almen strip (3.4) that, when subjected to a stream of shot moving at an adequate velocity, bends in
an arc corresponding to the amount of energy transmitted by the shot stream

Note 1 to entry: The height of the curved arc measured in millimetre is the arc height, measured by an Almen

gauge.
3.7

Almen intensity
Almen strip arc height (3.6) at saturation

Note 1 to entry: This term comes into effect only when saturation is achieved.

© ISO 2021 - All rights reserved
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Note 2 to entry: Surface preparation is not solely a question of Almen intensity. Size and hardness of the blasting
media are important to achieve a good surface cleaning or a good surface roughness.

3.8

saturation

minimum number of cycles necessary to achieve the desired Almen intensity (3.7) which, when doubled
does not increase the Almen strip arc height (3.6) by more than 10 %

3.9
saturation curve
curve that plots Almen strip arc height (3.6) (ordinate) with the number of cycles (abscissa)

Note 1 to entry: See Figure 2.

3.1

trafsmitted energy
abiliity of the abrasive to transmit its kinetic energy to the substrate to performyuseful work|in cleaning
or greparing the surface

4 (Principle

The service life of metallic blast-cleaning abrasive is determined-by various factors. It is|dependent
on the substrate itself, on the blasting system and its operating‘parameters, as well as on the blasting
media. Therefore, laboratory testing can only give an indication of the consumption or wear of the
mefallic blast-cleaning abrasive.

5 [Samples

Sanppling for either preliminary testing or testing by centrifugal blasting under laboratory ronditions,
or Hoth, shall be carried out in accordance with ISO 11125-1. The sample taken should be ajout 1 kg to
2 kg. This is sufficient material to complete‘the full suite of tests.

6 |Preliminary testing

All |abrasive samples should be tested for particle size distribution, hardness, density, defects,
microstructure and foreign-matter according to ISO 11125-2, ISO 11125-3, ISO 11125-4, I§0 11125-5
and/ISO 11125-6, respectively. Samples which fail preliminary testing shall not be subject to pentrifugal
blagting machine tests.

7 |Apparatus

7.1| Abrasive service life testing machine, whose principle is based on a high number|of impacts
betyveen'a representative sample of the abrasive to be tested and a given target.

The design and operation of the testing machine are specified in the operating instructions.

Depending on the design of the testing machines, the force of the impact between the abrasive and
the target is controlled by the speed of the abrasive or by the speed of the target. The setting of these
speeds shall be done as recommended by the manufacturer.

The test machine is equipped with a device allowing the recirculation of the abrasive after each cycle,
the test media remaining in the machine for a predetermined number of cycles, or test interval.

Calibration of the testing machine shall be done as recommended by the manufacturer, using a
representative sample of an abrasive of known service life.

NOTE Different testing machines produce different results.

© IS0 2021 - All rights reserved 3
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7.2 Balance, capable of weighing to an accuracy of 0,1 g.

7.3 Test sieves, circular, with a height of 25 mm to 50 mm and a sieving area approximately 200 mm
diameter, made of woven metal wire cloth. The frame of the test sieves shall be of metal. The range
of nominal mesh apertures depends on the nominal size of the product to be tested and the cut point
according to the application (see Table 2) and shall comply with the requirements of ISO 565:1990,
Table 2. The sieves shall have square openings. A lid and a residue pan shall also be provided.

7.4 Sieve shaker.

7.5 Sam

8 Blast

8.1 Test
The design
Calibration

NOTE

8.2 Test

Different testing machines produce different results.

ble divider.

-cleaning abrasive testing under laboratory conditions

ing machines
and operation of a test machine is specified in the operating instrugdtions.

of a test machine shall be done as recommended by the manufagturer.

method procedures

8.2.1 10

8.2.1.1

The break
through as
cycles, the
(see Table J

the cut point is then reintroduced into-the machine and the test is repeated for another set of cy

This is rep
retained is
the next te
the histogr
The loss in

Refer to th

% breakdown method

est procedure average life measurement

et of cycles dependant on the hardiiess of the abrasive as defined in Table 1. After each s¢
material is sieved to remove undersized material using an appropriately sized cut point s
). The percentage of undersize shall be recorded and set aside as a control. The material ab

pated until the percentdgeof retained material is equal to or less than 3 %. The percent
then plotted againstthe number of cycles. The percentage retained is extrapolated to (]
5t cycle interval. TheService life of the material is determined by measuring the area uy
am. The abrasive-removed by sieving is then weighed to determine the loss in the mach
the machineshould be less than 1 %.

b machine'manufacturers' manual for the size of sample to be used in the test.

Table 1 — Recommended test cycles

own curve typical of the abrasive particle is obtained by running a representative sample

bt of
eve
ove
les.
age
for
der
ine.

Test cycle interval
Hardness of the unused grain [HV 1]
n
<550 500
550 -700 300
> 700 100
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Table 2 — Dimension of the cut point sieve according to the abrasive blasting application and

the nominal dimension of the blasting media

Application Cut point sieve

Surface preparation and descaling 1/4 nominal dimension

Desanding 1/3 nominal dimension

Shot peening 1/2 nominal dimension

NOTE The nominal dimension is defined for each type of metallic abrasive in the relevant

ISO

11124 series.

part of the

8.2

The
cyc

Thd
cyc

The

The

whd

NO'I
Thd
Thd

Con
can

1.2 Test evaluation

service life is defined as the area under the curve of the % retained plotted against the
es.

area can be calculated as the sum of the areas of the trapezoids that cambe drawn after
es.

area of one trapezoid g, (see dark grey in Figure 1) can be calculated as:
r—r;
a; =n'[ri+1 +ITH'1)

area, 4, under the curve (see light grey in Figure 1) canrbe expressed as:

N

r N N
A= »a;=n ?O+Zri =n 50+Zri
i=0 i=1 i=1

Pre
n is the number of cycles per testinterval;

r:

. is the % retained after the i sets of n cycles;

N is the number of sets‘of n cycles necessary to end the test.
E ro =100 % and ry{; = 0.

area A is expressed in % cycle.

service life.of the sample expressed in cycle is equal to A/100.

sideringthat one cycle matches one throw, the consumption of the abrasive expressed in
becalculated as the inverse of the average life expressed in cycle multiplied by 10°.

number of

each set of

g/1 000 kg

8.2.

1.3 Example

Tested abrasive: ISO 11124 M/HCS/S118/430 HV (ISO 11124-3)

Test cycle interval: n = 500 cycles

Application: desanding (to determine cut point)

Rejection size sieve 0,425 mm

The service life of the abrasive has been tested following the 100 % breakdown method. For this
abrasive, the number N of set of cycles is 13.

The % retained values r; recorded during testing are reported in Table 3 and plotted in Figure 1.

© IS0 2021 - All rights reserved
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Table 3 — Percentage retained recorded during testing

Number of Cumulative number % retained Trapezoid area
set of cycles of cycles - a;
i expressed in %.
cycle
0 0 100 48750
1 500 95 45750
2 1000 88 41500
3 1500 78 36 000
4 2000 66 30000
5 2500 54 24 000
6 3000 42 18,250
7 3500 31 13500
8 4000 23 9750
9 4500 16 6 750
10 5000 11 4500
11 5500 7 3000
12 6000 5 2000
13 6500 3 750
14 7000 0 0

For the exgmple given, the area under the curve is equal to:

A=284 500 %.cycle

The servicg life expressed in cycles is A/100, thatis 2 845 cycles for the data reported in the example

and the consumption is 351 g per 1 000 kg of thitewn abrasive.

© ISO 2021 - All rights reserved
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100
90 |

80 |

Key]

8.2

8.2

The
san

30 |
20 |

10 |

number of cycles
% retained

Figure 1 — Percentage retained plotted against the number of cycles

2  Full wear test (100 % replacement method)

2.1 Test procedure

number of passes pektestintervalis set on the test machine according to Table 1 and arep
ple is fed into the\festing machine. After each test interval, the blasting abrasive shall h

from the test machine’and sieved to remove undersized material using an appropriately sizeg

siey
san]
sha

8.2

e (see Table@).'The mass loss shall be recorded, and the retained sample is made up to {
ple weight\with abrasive from the original sample and returned to the test machine. T
| be repeated until the cumulative mass loss is at least 100 % of the initial charge.

2.2, * Test evaluation

_l
—
=

7 000%

'esentative
e removed
d cut point
he original
is process

The 100 %-durability, N, in number of cycles, is calculated from:

n
Nigpo =Ny . (Vg —100)
I

where

© IS0 2021 - All rights reserved
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N5  is the cumulative number of passes over all test cycles;
n is the test cycle interval, in number of cycles;

12 is the loss at the last test cycle, in percent;

Vs is the cumulative loss over all test cycles, in percent.

The 100 % replacement method determines the number of cycles required to breakdown a quantity of
abrasive equal to the initial quantity loaded in the test machine.

8.2.2.3 Hxample
Tested abrasive: ISO 11124 M/HCS/S140/480 HV (ISO 11124-3)

Test cycle Ilterval: n =500 cycles
Application: desanding (to determine cut point)
Cut point 0,425 mm

The percerftage retained values recorded during testing are reported in Table 4.

Table 4 — Percentage retained recorded during testing

Cumulative number of ycles| "RICRCRe | POTHIEE ative joss
0 100
500 93,0 7,0 7,0
1000 85,6 14,4 21,4
1500 82,4 17,6 39,0
2000 80,0 20,0 59,0
2500 80,7 19,3 78,3
3000 81,7 18,3 96,6
3500 83,7 16,3 112,9

For the example given, the cumilative number of passes N is 3 500, the loss at the last test cycle intefval
is 16,3 %, 4nd the cumulativeloss over all testis 112,9 %.

The service life of this abrasive measured according to the 100 % replacement method is then

N1ioo =3 SOO—fﬂ(112,9—100):3 104 cycles

)

o e— ]

8.2.3.1 Test procedure

The number of passes per testinterval is set on the test machine according to Table 1 and a representative
sample is fed into the testing machine. After each test interval, the blast-cleaning abrasive shall be
removed from the test machine and sieved to remove undersized material using an appropriately sized
cut point sieve (see Table 2). The mass loss shall be recorded, and the retained sample is made up to the
original sample weight with abrasive from the original sample and returned to the test machine. This
process shall be repeated until, for three consecutive test cycles, the difference between the largest and
the smallest values of the mass loss is less than 3 % of the mean value of these three consecutive mass
losses.

8 © IS0 2021 - All rights reserved
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8.2.3.2 Test evaluation
The abrasive consumption, expressed in g/1 000 kg, can be calculated as
0 v
" 100-Im
2

where

v, isthe mean value of the last three measured mass losses, in percent;

m

n isthe test cycle interval, in number of cycles.

8.213.3 Example

Tested abrasive: [SO 11124 M/CW/C200/410 HV (ISO 11124-5)
Tested cycle interval: 500

Application: surface preparation (to determine cut point)
Rej¢ction size sieve: 0,5 mm

The consumption of the abrasive has been tested followingthe stabilized consumption method. The
perfentage loss recorded during testing is reported in Table 5. For this abrasive, the number N of set of
cyclesis 18.

Table 5 — Percentage loss recorded during t testing

Npmber of Cumulative . Average of three Stab .iliZE.ltiOIl
sef of cycles | number of cycles % re@ned % loss consecutive losses Cl‘lt(;)l‘laa
0 0 100,00 — — —
1 500 80,20 19,80 — —
2 1000 80,20 19,80 — —
3 1500 81,77 18,23 19,28 8,1
4 2.000 84,16 15,84 17,96 22,1
5 2.500 85,71 14,29 16,12 24,4
6 3000 85,78 14,22 14,78 11,0
7 3500 86,76 13,24 13,92 7,5
8 4000 87,19 12,81 13,42 10,5
9 4500 87,68 12,32 12,79 7,2
10 5000 87,32 12,68 12,60 39
11 5500 86,27 13,73 12,91 10,9
12 6000 84,80 15,20 13,87 18,2
13 6500 85,22 14,78 14,57 10,1
14 7 000 85,85 14,15 14,71 7,1
15 7 500 85,29 14,71 14,55 4,3
16 8000 84,80 15,20 14,69 7,1
17 8500 84,80 15,20 15,04 3,3
18 9000 84,73 15,27 15,22 0,5
a2 The stabilization criteria is calculated as the difference between the largest and the smallest values of the mass loss for
three consecutive test cycles divided by the mean value of these three consecutive mass losses.

© IS0 2021 - All rights reserved 9


https://standardsiso.com/api/?name=0f7a434325a1f4cb3f51caaf58cfd5b9

ISO 11125-9:2021(E)

The consumption measured according to the stabilized consumption test is 329 g per 1 000 kg of
thrown abrasive.

9 Transmitted energy tests

9.1 Transmitted energy test (100 % replacement)

9.1.1 General

To fully asge

material ré
testing ma
after impa

9.1.2 Te

sulting from the full wear test (100 % replacement method see 8 8.2.2). If the design of]
hine allows, a standard test strip is placed in the blast stream. The curvature of\the s
't by the abrasive indicates the level of energy transmitted by the particles to thestrip.

5t method

After the fyll wear test, a representative 50 g sample of the used abrasive is taken. A standard test s

is selected
strip holde
then remo
strip befor

checked that it is flat, and then inserted into the test machine, fastening to a standard
r. Load the sample into the machine. Expose the test strip to the blast stream for 40 cy
Ve the strip and measure arc height (curvature). The difference in curvature between
P and after the test indicates the transmitted energy for the-given exposure time.

9.2 Transmitted energy test (at full saturation)

9.2.1 Ge|

The Almen
strip satur]

neral

arc rise is very dependent on the number. of cycles, 40 cycles may not represent stand
htion for all sizes. It may be necessary to_develop a full saturation curve to fully underst

the performance of the shot under test.

9.2.2 Te
Calibration

An Almen

5t method
of the Almen gauge shall be.checked as recommended by the manufacturer.

strip is placed in the _test machine fastened to the Almen strip holding fixture and a §

representative sample of the.'resulting mix obtained using the 100 % replacement or stabil

consumpti
removed t

The test is

measure the eorresponding arc height with the Almen gauge.

doubling the number,of cycles between each test.

NOTE

T

heAfirst arc height measure is usually done by fixing the number of cycles between two and five.

the

trip

trip
test
les,
the

ard
and

0Og
zed

bn method is fed-into the testing machine. After a given number of cycles, the test strip is

repeated atleast four times by fastening an unused test strip in the testing machine angl by

9.2.3 Test evaluation

The Almen

intensity is determined by interpreting the saturation curve.

It is recommended to use a saturation curve solver application to determine the Almen intensity (see

NF LO6-83

2:2008, Annex DI2]),

9.2.4 Example

Tested abrasive: ISO 11124 M/HCS/S118/480 HV (ISO 11124-3)

The resulting mix has been obtained with the stabilized consumption method and cut point of

0,590 mm.

10

The arc heights recorded during testing are reported in Table 6 and plotted in Figure 2.
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