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reword

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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cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
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committee responsible for this document is ISO/TC 94){Personal safety — Protective c
flpment, Subcommittee SC 15, Respiratory protective devices.

16900 consists of the following parts, under the’ general title Respiratory protective
hods of test and test equipment:

Part 1: Determination of inward leakage
Part 2: Determination of breathing resistance
Part 3: Determination of particlée filter penetration

Part 4: Determination of<gas filter capacity and migration, desorption and carbon
dynamic testing

Part 5: Breathing mdchine, metabolic simulator, RPD headforms and torso, tools and verific|
Part 6: Mechani€al resistance/strength of components and connections

Part 7: Practical performance test methods

Part 8::Measurement of RPD air flow rates of assisted filtering RPD

Pdrt.9: Determination of carbon dioxide content of the inhaled air
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devices —
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Part 10: Resistance to heat, ignition, flame, radiant heat and heat

Part 11: Determination of field of vision

Part 12: Determination of volume-averaged work of breathing and peak respiratory pressures

Part 13: RPD using regenerated breathable gas and special application mining escape RPD;

Consolidated test for gas concentration, temperature, humidity, work of breathing,
resistance, elastance and duration

Part 14: Measurement of sound level
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Introduction

This test method, as part of ISO 16900, is specified for respiratory protective devices (RPD) or parts of RPD
that are intended to comply with RPD performance standards. If deviations from the test method given
in this part of ISO 16900 are necessary, these deviations will be specified in the performance standards.

The following definitions apply in understanding how to implement an ISO International Standard and
other normative ISO deliverables (TS, PAS, IWA):

“shall”

indicates a requirement;

— “shoul

« ”

— “may

— “can”i
is able

ISO/IEC Dilrectives, Part 2 (sixth edition, 2011), 3.3.1 defines a requirement as.an “expression in
h document conveying criteria to be fulfilled if compliance with thedgeument is to be claijned

content of
and from W

ISO/IEC Di
content of
suitable, w|
necessarily
but not pra

1” indicates a recommendation;

is used to indicate that something is permitted;

to do something.

rhich no deviation is permitted.”

rectives, Part 2 (sixth edition, 2011), 3.3.2 defines a recommeéndation as an “expression in|
h document conveying that among several possibilities one./is recommended as particul
ithout mentioning or excluding others, or that a certain.course of action is preferred but
f required, or that (in the negative form) a certain possibility or course of action is deprec:
hibited.”

5 used to indicate that something is possible, for example, that an organizatiényor individual

the

the
hrly
not
ted

Vi
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ISO 16900-6:2015(E)

Respiratory protective devices — Methods of test and

te

st equipment —

Part 6:
Mechanical resistance/strength of components and

connections

1 [Scope

Thip part of ISO 16900 specifies the method of test for the mechanical reSistance and gtrength of
conjponents of respiratory protective devices.

2 |Normative references

The following documents, in whole or in part, are normativelyreferenced in this documgnt and are
indispensable for its application. For dated references, only~the edition cited applies. For undated
refgrences, the latest edition of the referenced document (fncluding any amendments) appligs.
ISO|16972, Respiratory protective devices — Terms, definitions, graphical symbols and units of mgasurement
3 |Terms and definitions

For|the purposes of this document, the ternis’and definitions given in ISO 16972 and the following apply.
31

ready for assembly state

conjponents with seals, plugs ortether environmental protective means, if applicable, still in[place

3.2

ready for use state

stafle of the complete, buthot necessarily fully assembled RPD, which allows the immediate ptart of the
donning procedure as,described by the manufacturer

4

Prerequisites

In drder to-implement this part of ISO 16900, the following parameters should at least be §

the

5

pecified in

relevant performance standard.

Test method(s) to be used (reference taken from Table 1).
Number of specimens.
Status of samples or specimen for testing, e.g. preconditioned, as received, ready for use

Any deviations from the test methods.

General test requirements

state.

Unless otherwise specified, the values stated in this part of ISO 16900 are expressed as nominal values.
Except for temperature limits, values which are not stated as maxima or minima shall be subject to a
tolerance of 5 %. Unless otherwise specified, the ambient conditions for testing shall be between 16 °C

©IS

02015 - All rights reserved
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and 32 °C and (50 = 30) % relative humidity. Any temperature limits specified shall be subject to an
accuracy of +1 °C.

Where the assessment of the pass/fail criterion depends on a measurement, an uncertainty of
measurement as specified in Annex A shall be reported.

6 Test methods

6.1 General

Nine test methods are described hereafter, some including levels. These are referenced in Table 1 and(l)the
reference if a part of the prerequisite. Any deviations from the methods shall be cited in the testrepgrt.

Table 1 — Test methods

Reference Test method title
6.2 Resistance of hoses to deformation, via compressive load
6.3 Flexibility of medium pressure hoses, via bending
6.4a Flexibility of high pressure hoses, via bending
6.5 Coil kinking of hoses greater than 10 m in length
6.63 Corner kinking for hoses greater than two metres and‘up to and including 10 m in length
6.7 Shock resistance for filters
6.8 Mechanical stress resistance
6.9 Strength of visor
6.10 Strength of connections
a  Handling components under high pressure requires saféty precautions

6.2 Resistance of hoses to deformation; via compressive load

6.2.1 Principle

A compregsive force or stress on“a hose can reduce the gas flow to the wearer of the respirafory
protective[device. The objective.of this test is to quantify any reduction of the gas flow rate through a
hose utiliz¢d in a RPD caused by the application of a load or force.

6.2.2 Sample and apparatus

6.2.2.1 Hose sample, at least 200 mm long.

6.2.2.2 Tw : , A lery
edge radlused to RO 5. One ofthe dlsks shall be flxed and the other capable of movmg only per endlcular
to the plane of the disks. Additional means being capable of imposing a compressive load, as specified in
Table 2, may be required.

0
6.2.2.3 Environmental chamber or oven, capable of maintaining an air temperature of (35_,) °C.

6.2.2.4 Source of breathable gas, at a pressure necessary to perform the test and capable of flowing
gas through the hose sample at a rate of (110 + 5) I/min.

6.2.2.5 Flow meter, capable of measuring the gas flow rate to the nearest 2 I/min.

2 © IS0 2015 - All rights reserved
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6.2.2.6 Flow restrictor/restriction, capable of controlling the gas flow rate.
6.2.2.7 Pressure controlling and measuring device(s), of appropriate range and precision.
6.2.3 Procedure

6.2.3.1 Place the hose sample and metal disks into the environmental chamber and equilibrate for at

0
least1h,at 35_,) °C.

6.2{3.2 Within 60 s of removing the hose sample and disks from the environmental chambegr or oven:
— |install disks in test apparatus;

— |attach one end of the hose sample to the source of compressed gas;
— |attach the flow restrictor and flow meter to the “Open end” or effluent side’of the hose shmple;

— |adjust the source of gas and flow restrictor to attain a gas flow rate 6f(110 + 5) I/min, an|d specified
gas pressure, if required in Table 2.

Thip flow rate shall be recorded as Q1.

6.2)3.3 Within 30 additional seconds, centre the hose samplebetween the metal disks, and apply, through
the moving disk, the specified compressive load, as given inTable 2, to the hose sample. See Figlire 1.

Dimensions in millimetres

o 9
3 4 l 5
1 2 3 / AR 7 8
N
| ~—
1y T 3
|1
<y
Qg\
100 +5 \ S
\ Al
6
Key
1 |source of breathahle gas 6 fixed lower metal disk (corners radiused to R0,5)
2 |pressure confrolling and measuring device 7  flow restrictor
3 |straight 8  flow meter
4 |hose sample 9 applied compressive load (see Table 2)
5 |moveable upper metal disk (corners radiused to

R0,5)

Figure 1 — Typical arrangement for determining the resistance of hoses to deformation, via
compression

6.2.3.4 (60 * 5) s after the application of the specified compressive load, measure the gas flow rate
through the hose. Record the flow rate as Q2. The supply pressure shall be the same before and during
the application of the compressive load.

6.2.3.5 Calculate the percentage change in gas flow rate (Qo,) as shown in Formula (1):

© IS0 2015 - All rights reserved 3
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Qy, = % x 100 (1)

tl

where
Qi1 is the gas flow rate before the application of a compressive load;

Qr2  isthe gas flow rate 1 min after the application of a compressive load.

Table 2 — Initial test conditions for resistance of hoses to deformation, via compressive load

Hose type Gas flow rate Gas pressure Applied compressjve
1/min within hose load
N

Low pressyre hose (110 5) n/a (50 = 2,5)
Medium anf high pressure hose Minimum pressure spec-

up to 10 m Jong (110 £5) ified by manufacturer (250£12,5)
Medium anfd high pressure hose Minimum pressure spec-

greater thap 10 m long (110 £ 5) ified by manufactuyrer (1000 £ 50)

6.2.4 Testreport

The test report shall include information regarding those parameters specified in Clause 4, the presqure
at which the test was conducted and the percentage change injthe gas flow rate after the specified
compressiye load has been applied to the hose sample.

6.3 Flexjbility of medium pressure hoses, via bending

6.3.1 Principle

A bending fforce placed on a hose can causg-it.to crack. The objective of this test is to determine ifjany
cracking of a medium pressure hose, utilized'in a supplied breathable gas respiratory protection deyice,
occurs when it is bent through an angle of 180° after equilibration at -5 °C and tested immedialtely
afterwardg. Class SY RPD are tested(@atithe extremes of the operating pressures.

6.3.2 Sample and apparatus
6.3.2.1 Hose sample,dtleast 300 mm long.

6.3.2.2 Rigid metallic cylinder, at least 100 mm long with (80 + 4) mm diameter.

, . .. . +2
6.3.2.3 Environmental chamber, capable of maintaining an air temperature of (-5 ,) °C, land

\o4

equipped with an inlet through for compressed gas.
6.3.2.4 Source of compressed gas, capable of pressurizing the hose sample.
6.3.2.5 Pressure controlling and measuring device(s), of appropriate range and precision.

6.3.2.6 Fixture, to support and align hose with respect to cylinder.

4 © IS0 2015 - All rights reserved
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3 Procedure

6.3.3.1 Attach the inlet end of the hose sample to the source of compressed gas, and seal the “open
end” or effluent side of the hose sample with an end cap.

6.3.3.2 Adjust the source of compressed gas to attain the manufacturer’s maximum specified gas
pressure.

6.3.3.3 Place at least 300 mm of the pressurized hose sample into the environmental conditioning

cha

hpr’ m:ﬂ(ing certainthata ]pngfh ofatleast300mmis cfr:\ighf The hose cqmp]p may bedi

sconnected

froq

6.3

6.3
cha
The

6.3

6.3
exaj

addjition, examine the hose sample for any exposure of braiding that forms part of the hose str

h the pressure source for this, provided the pressure is maintained inside the hose.

3.4 Equilibrate the hose sample, along with the metal cylinder for a minimum ef1 h at

3.5 Within 60 additional seconds of removing the hose sample from the environmental c
mber, bend the section of the hose sample that was kept straight 180° around the metal
hose shall be in contact with the cylinder, as shown in Figure 2

. . . . . +15
3.6 Maintain the hose in this bent condition for (60 ) s

3.7 After completion of the test, release the pressure,emove the hose sample from the c
mine the hose sample for cracks that are superficial, ox'that occur through the thickness of

Dimensions in

5 6

O

pressure{controlling and measuring device

680 +L4

source of compressed gas

straightimetal tube
hese.sample

-5 75) °C.

nditioning
ic cylinder.

ylinder and
the hose. In
ucture

millimetres

o] R O |
ITITldl \,_yuuucl

sealing end cap

Figure 2 — Typical arrangement for determining the resistance of a hose to cracking when

6.3.

bent through 180°

4 Testreport

The test report shall include the test temperature and supply pressure and information regarding those
parameters specified in Clause 4 along with any information or observations regarding the hose sample.

© ISO 2015 - All rights reserved
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6.4 Flexibility of high pressure hoses, via bending

6.4.1 Principle

A bending force placed on a hose can deform it, causing it to crack. The objective of this test is to
determine if any cracking of a high pressure hose, utilized in a supplied breathable gas respiratory

protection device, occurs when it is bent through an angle of 90° after equilibration at -5 °C.

6.4.2 Sample and apparatus

6.4.2.1 Hose sample, at least 300 mm long.

6.4.2.2

=

igid metallic cylinder, at least 100 mm long with (80 + 4) mm diameter.

2
6.4.2.3 Environmental chamber, capable of maintaining an air temperature of (~5+0) °C.

6.4.2.4 Spurce of compressed gas.
6.4.2.5 Pressure controlling and measuring device(s), of appropriate‘range and precision.
6.4.2.6 Fixture, to support and align hose with respect to cylinder:

6.4.3 Prpcedure

6.4.3.1 tach the inlet end of the hose sample to the;source of compressed gas, and seal the “Open

end” or effluent side of the hose sample with an end cap.

6.4.3.2 Adjust the source of compressed gastto attain the manufacturer’s maximum specified
pressure.

gas

6.4.3.3 ace at least 300 mm of the-pressurized hose sample into the environmental conditioing

chamber, making certain that alength-ef atleast 300 mm is straight. The hose sample may be disconne
from the pressure source for this;provided the pressure is maintained inside the hose.

2
6.4.3.4 uilibrate the hiose sample, along with the metal cylinder for a minimum of 1 h, at (—5+0 )

rted

°C.

6.4.3.5 ithin 60 additional seconds of removing the sample from the environmental conditioing

chamber, bend thethose sample 90° around the metallic cylinder. See Figure 3.

+15
6.4.3.6 Maintain the nose 11 this bent condition for (60 , ) s.

6.4.3.7 After completion of the test, release the pressure, remove the hose sample from the cylinder

and examine the hose sample for fractures (superficial and through the thickness of the hose).

6 © IS0 2015 - All rights reserved
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Dimensions in

5

> P

—
7N\ {7 .
\_/

millimetres

6.4

Thd
par
aftd

6.5

6.5

Kin
RPII
ope

980 =4

6

source of compressed gas

pressure controlling and measuring device
straight metal tube

hose sample

metallic cylinder

sealing end cap

90°

4 Testreport

test report shall include the test temperature and supply pressure and information rega
hmeters specified in Clause 4, along with any information or observations regarding
r the specified conditionipgiand bending of 90° has been applied.

Coil kinking of hoses greater than 10 m in length

1 Principle

king of a_hose can deform it causing it to collapse, thus reducing the gas flow to the we
. The objective of this test is to quantify the reduction in the gas flow rate to the RPD whg
ratingsat the minimum supply pressure as specified by the manufacturer is looped and pul

ure 3 — Typical arrangement for determiningthe resistance of a hose to cracking when bent

ding those
the sample

arer of the
n the hose,
ed straight

2 Caxazal d axnnana e

6.5

6.5.

L=l Jalllylc an“ allllal altuo

2.1 Two hose samples, at least 1,5 m long.

6.5.2.2 Oven and/or environmental chamber, capable of maintaining an air temperature of

(=5

2 0
+0) °Cand (35 _,) °C, respectively.

6.5.2.3 Source of compressed gas, capable of flowing gas through the hose sample at the minimum
pressure specified by the manufacturer of the respiratory protective device.

6.5.2.4 Flow meter, of the appropriate range and precision.

©IS
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6.5.2.5 Pressure controlling and measuring device(s), of appropriate range and precision.

6.5.2.6 F

low restrictor.

6.5.3 Procedure

6.5.3.1 E

2
quilibrate the sample hose for a minimum of one hour at (—5+0) °C.

6.5.3.2 Within 60 s of removing the hose sample from the environmental conditioning chamber

— place t
— attach
— attach

— adjust

minimum supply pressure.

This flow 1

6.5.3.3 V|
of approxir

6.5.3.4 II:

takes a for

6.5.3.5 Record the minimum gas flow rate as Q.

6.5.3.6 C

Q%:'

where

Q1
Qt2

6.5.3.7 Repeat 6:53.1 to 6.5.3.6 on the same test sample with the hose looped in the oppad

(clockwise

he sample on a horizontal surface,
one end of the sample to the source of compressed gas,
the flow meter to the other end (“open end”) of the sample, and

Lhe source of gas and flow restrictor to attain a gas flow of (110 = 5) 1/min‘at the manufactur

ate shall be recorded as Q1.

Vithin 30 additional seconds, bend the hose sample to create aloop having an inside diam
nately (300 = 10) mm. See Figure 4.

of a straight line. Continuously monitor the flowrate through the sample.

alculate the percentage change in gas;flow rate (Qo,) as shown in Formula (2):

%z, 0

tl

s the gas flow ratebéfore the bending of the hose;

s the minimGm'rate of gas flow through the sample as it is looped, spiralled and pulled.

or antizclockwise) direction. See Figures 4 and 5. The whole test sequence 6.5.3.2 to 6.3

ers

bter

mediately after creating a loop, pull the ends of 106p tangentially to the loop until the sanpple

(2)

site
3.5

shall be co1np1eted within 5 min.

0
6.5.3.8 Repeat 6.5.3.1t0 6.5.3.7 on a new test sample(s), after equilibration at (35 _,) °C.

© ISO 2015 - All rights rese
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1 2 3 6 7
. | I AN
I —  —
1 2 3 6, 7
ey | 1 I L \——
o 10 Q] I[e¥Ye] I I
5
1 2 3 6 7
N
O« Q| 10, O I = —
5
Key
1 |source of compressed gas
2 |pressure controlling and measuring device
3 |hose sample
4 |loop having an inside diameter of approximately (300 + 10) mm
5 |suitable clamping arrangements for securing hose sample. These shall prevent sample from rotatipg
6 |[flow restrictor
7 |flow meter

Figpre 4-— Typical arrangement of coil kinking test showing different stages of straightening of
hose when looped in clockwise direction

© IS0 2015 - All rights reserved 9
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1 2 3 6 7
. . | I N
I — —
1 2 3 6 7
[ ey [ ey | I | (IN—_
° 4 ]0«Q] I[eY]e]i I N S
5
1 2 3 6 7
| I N7
o 00 10,0 | m —
5
Key
1  source pf compressed gas
2 pressuife controlling and measuring deviee
3 hose sample
4 loop hajing an inside diameterof approximately (300 + 10) mm
5 suitabl¢ clamping arrangemefits for securing hose sample. These shall prevent sample from rotating
6  flow restrictor
7  flow mé¢ter

Figure 5 < Typical arrangement of coil kinking test showing different stages of straightening of
hose when looped in anti-clockwise direction n

6.5.4 Testreport

The test report shall include information regarding those parameters specified in Clause 4, the
pressure at which the test was conducted along with the initial flow rate, minimum flow rate and the
percentage change in the gas flow rate, in both clockwise and anticlockwise directions, at both low and
high temperature. Any deviations from the test method shall be reported.

10 © IS0 2015 - All rights reserved
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6.6 Corner kinking for hoses greater than two metres and up to and including 10 m in
length

6.6.1 Principle

When a hose is bent it can reduce the gas flow to the wearer of the RPD. The objective of this test is to
quantify the reduction in the gas flow rate to the RPD when the hose is bent over a 90° corner.

6.6.2 Sample and apparatus

6.6{2.1 Two hose samples, at least 1,0 m long.

6.6)2.2 Metal block, at least (250 * 12) mm long and (250 + 12) mm wide, with-atleast one corner
radjused to 10 mm.

6.612.3 Hanger, with mass arrangement capable of imposing a force of (2507#13) N on the[sample.

6.6{2.4 Oven and/or environmental chamber, capable of maihtaining an air temperature of
2 0

(—5+0) °Cand (35 _,) °C, respectively.

6.6)2.5 Source of compressed gas, capable of flowing gas” through the hose sample at a rate of
(11P £ 5) 1/min at the minimum pressure specified by the imanufacturer.

6.6)2.6 Pressure controlling and measuring device(s).

6.6J)2.7 Flow restrictor/restriction, capable'of controlling the gas flow rate.
6.6{2.8 Flow meter, capable of measuring the gas flow rate to the nearest 3 I/min.
6.6{3 Procedure

2
6.6{3.1 Equilibrate the sample hose and metal block for 1 h minimum, at (—5+0) °C.

6.6)3.2 Within 60 s.of femoving the hose sample from the environmental conditioning champer or oven
— |attach one énd of the hose sample to the source of compressed gas,
— |attach the'flow restrictor and flow meter to the “Open end” or effluent side of hose sample, and

— |adjust the source of compressed gas and flow restrictor to attain an gas flow rate of (110]+ 5) I/min.

ThisTlow rate shall be recorded as J1.

6.6.3.3 Within 30 additional seconds, bend the centre of the sample around a corner of the metal block
having a radius of 10 mm, and attach the hanger with weight assembly-progressively applying a force of
(250 £ 13) N within 5 s to 8 s. See Figure 6.

6.6.3.4 Record the flow rate as Q.

6.6.3.5 Calculate the percentage change in gas flow rate (Qy) as shown in Formula (3):
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Qy, = Qu—Cy %100 (3)

tl

where
Qi1 is the gas flow rate before the bending of the hose;

Qr2  isthe gas flow rate after bending of the sample and application of the force.

6636 £ Lo 2D 1 o £ 2 D ootk lafc) £r HHN 43 £l laofo) o (O 0 OC
:0.0. NP CatT OO o T tU OO o o U a TV CCSTSATITPTC S, dr tCT T uTTOT aCrOTT OT CrC-S At pPre sy at (0T ) .

Dimensions in millimdtres

250 £12

250 +12

source pf compressed.gas
pressutle controlling:ahd measuring device
straight connectoxr

flow restrictor

1
2
3
4  hose sample
5 metal ZFch (radiused to 10 mm, on at least one edge)
6
7  hanger-weight assembly

8

flow meter

Figure 6 — Typical arrangement for determining the resistance of a hose to corner kinking
6.6.4 Testreport

The testreport shall include information regarding those parameters specified in Clause 4, the pressure
at which the test was conducted along with the initial flow rate, minimum flow rate and the percentage

12 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=a800eb7eb5e6ef331da4417a074655be

ISO 16900-6:2015(E)

change in the gas flow rate, at both low and high temperature. Any deviations from the test method
shall be reported.

6.7

6.7.

Shock resistance for filters

1 Principle

Filters can be damaged after impact, particularly those which have a large mass. The objective of this
test is to determine the ability of a replaceable filter to withstand impact in its “ready for use state”
when dropped three times from a height of 1,0 m, once in each axis (x-, y- and z-axis)

6.7

6.7

6.7
flat
sha

6.7

2 Specimen and apparatus
2.1 Filters, in their “ready for use” state as specified by the manufacturer.

2.2 Steel plate, at least 600 mm long, 600 mm wide and 5 mm thick. The plate shall be
so that the level difference between any two points on the surface is-no more than 2 mn|
I rest, in full contact, on a flat level and smooth surface.

2.3 Quick-release mechanism, capable of holding the spe€imen in various orient

whilch permits an unobstructed drop of the specimen.

6.7

6.7
Int
the

NOTI

6.7
wit]

mal

6.7

6.7

6.7
the

3 Procedure

3.1 Prepare the filter into its “ready for use state” and determine the flow axis of the filt
manufacturer of the RPD and the test authority.

E The flow axis is determined by the direction of the flow at the effluent/exit side of the filt

3.2 Centre the specimen above.the steel plate, such that its air flow axis is in the vertid
. . . . +0,1

1 the connector facing upwards, and the lowest point of the specimen is at the (1 ;") 1

k. See Figure 7.

3.3 Release the specimen.

3.6 Repeat®.7.3.2 and 6.7.3.3 in the other two axes

3.8 After impact, thoroughly examine the specimen, noting any damage or physical af
spéeimen which may alter its fit or function. The total period of time to complete 6.7.3.

sufficiently
. The plate

htions, and

br element.

he case of irregularly shaped filters, the detailsiof the drop orientation shall be agreed up¢n between

PT

al position,

h elevation

jomalies to
| to 6.7.3.8

sha

] net exceed 10 min

Immediately after the shock test, further testing with the filter shall be done or filters shall be resealed
for storage for later testing.

© ISO 2015 - All rights reserved
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Dimensions in millimetres

2
P 3
o
1
(=)
Lo
+
(=)
(=)
o
A
\ "
Al
&
2600 x 2600
Key
1 testspgcimen 3. (supporting stand
2 mechajical quick release mechanism 4™ steel plate

Figure 7|— Typical arrangement for determining the resistance of replaceable filters to dr¢p
impact

6.7.4 Teptreport

The test rgport shall include information regarding those parameters specified in Clause 4 along With
any visiblelor physical anofmalies to the specimen which may alter their fit or function. For irregulprly
shaped filtgrs, include phoatographs of the drop arrangement/orientation.

6.8 Mechanical stress resistance

6.8.1 Principle

Respiratory protective devices or components can be damaged after repeated mechanical stress, i.e.
physical vibration. The objective of this test is to subject a RPD or component in its ready for assembly
state to a repeated mechanical stress.

6.8.2 Specimen and apparatus
6.8.2.1 RPD and/or RPD components, in the “ready for assembly” state.

6.8.2.2 Vibration equipment, consisting of a steel case at least 10 kg in mass, affixed to a vertically
moving piston that is attached to a rotating cam. See Figure 8. The individual compartments within the
case shall be sized to allow horizontal movement of (7 + 3) mm, and free vertical movement. The weight
of the steel plate onto which the steel case falls shall be at least 10 times the weight of the steel case. This
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may be achieved by bolting the base plate to a hard solid floor. The piston and case shall be raised by a
rotating cam to a vertical height of (20 * 1) mm, and allowed to fall under its own weight onto a steel
plate as the cam rotates at a rate of (100 * 5) cycles/min.

6.8.3 Procedure

6.8.3.1 Only one specimen shall be placed into each compartment of the conditioning equipment as
shown in Figure 8.

6.8

32 Qpprimpnc shall be pnciﬁnnpd in the steel case in their rn:\dy for :\ccpmhly sta

te allowing

(7 ¥ 3) mm horizontal movement and free vertical movement within their compartmerits

filte

6.8

6.8
be 1

6.8
Thd

rs, the axis of air flow through the specimens shall be horizontal.

3.3 Each of the specimens shall be mechanically conditioned for (2 000+300) cycles.

3.4 After the conditioning, any loose material that may have been released from the spe
emoved prior to any further testing.

4 Testreport

test report shall include information regarding those parameters specified in Clause 4

In case of

rimen shall

along with

millimetres

any|visible or physical anomalies to the RPD which may alter'its fit or function.
Dimensions in
1 i 2
\ 1
, -
—+4 - - 34 - i -4 - - -
| Bﬂ |
Key
1 steel case 4  piston
2  specimen 5 rotating cam [capable of lifting the
(20 £ 1) mm)]
3  steel plate

steel case

Figure 8 — Typical arrangement for conditioning respiratory protective devices or components

to mechanical stress
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6.9 Strength of visor

6.9.1 Principle

Visors of respiratory protective devices can be damaged by an impact, thereby altering the function
and fit of the RPD. The objective of this test is to evaluate the ability of a visor, when properly installed
in a RPD, to withstand impact by a projectile (steel ball).

6.9.2 Specimen and apparatus

6.9.2.1 ﬁespiratory interface, equipped with a visor.

6.9.2.2 (Qven and/or environmental chamber, capable of maintaining an air temperatur¢ of

(*5+§) °Cpnd (35 72) °C, respectively.

6.9.2.3 Respiratory protective device headform, the appropriate size for the respiratory interfage.
6.9.2.4 Steel ball, (22 £ 1) mm in diameter and (44 * 2) g in mass.

6.9.2.5 Quick release mechanism, capable of holding the steel ball; and permits its unobstrugted
drop on to the specimen.

6.9.3 Prpcedure

2
6.9.3.1 Equilibrate the specimen for 1 h minimum, at (—5+0) °C.

NOTE Alternatively, the specimen may be securely mounted to the headform, and both subsequently
equilibrated in an environmental chamber.

6.9.3.2 Vithin 60 s of removing the specinren from the temperature conditioning chamber
— securely mount it to the appropriate headform or headform-torso assembly, if appropriate,

— positidn the headform suchsthat the impact of the steel ball to the visor is perpendicular, and

— impact the visor with-the steel ball from a height of (130+§) cm.

Typical arrffangement is~shown in Figure 9.

6.9.3.3 Repeat6:9.3.1 to 6.9.3.2 on the same specimen, mounted on a head form, but conditionef at

0 0
(35 _,) °C.|After equilibration at (35 ) °C, the steel ball shall not impact the visor in the same locafion

as in the previous test. If the respiratory interface is equipped with a binocular viewing system, use one

0
lens for impacting after equilibration at (35_,) °C, and use the other lens for impacting after
2
equilibrating at (75+0) °C.

6.9.3.4 After impact, thoroughly examine the respiratory interface with visor, noting any separation of
material from the inner surface, as well as damage or physical anomalies which may alter its fit or function.
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Dimensions in millimetres

/3

$22 +1

BwWw N R

6.9
The

6.1

6.1
Thd

steel ball
quick release mechanism
supporting stand,

headform of appropriate size with mounted specimen rigidly supported on the base

Figure 9 — Typical Arrangement for determining the resistance to impact of a v,

4 Testreport

0 Strengthiefconnections

D.1 Principle

objective of this test method is to determine if the following meet the minimum spe

isor

testreport shall inclade‘information regarding those parameters specified in Clause 4 alopg with any
danmhage or anomalies tothe respiratory interface with visor which may present a hazard to th

c wearer.

Cified axial

forceTeqUiTEmeEts:

the connections of filters or of supplied breathable gas devices to a respiratory interface;

components attached to the respiratory interface having the potential of being hooked or snagged;

breathable gas supply connections not directly attached to the respiratory interface;

NOTE This includes any connection within the breathable gas supply chain, e.g. T-pieces, elbow

connections and connections between hoses.

high-pressure hose connections.

© ISO 2015 - All rights reserved
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6.10.2 Specimen and apparatus

6.10.2.1 Complete RPD, to be tested.

6.10.2.2 RPD headform, of the size appropriate to the respiratory interface, plus RPD torso, where

necessary, on which the RPD with components can be properly mounted;

6.10.2.3 F4 force probe, with 5 mm index ball.

6.10.2.4‘ S ii,d‘l)lt: IHICTAdIIS Uf illlpUbillg .Lllt: d)&id} fUl LC(D), o Llle CUIIPOIICIILS 1O bU LUbLEd.
6.10.3 Prpcedure for evaluating the strength of connections to a respiratory interface
6.10.3.1 Securely attach the headform (and torso, if necessary) to a solid surface.

6.10.3.2 Securely mount the respiratory interface with components to the headform (and tors
necessary)

6.10.3.3 Use the Fy force probe to determine which of the respiratory,iriterface components have
potential t¢ be caught or snagged during use. The Fx force probe is used.as follows:

— The sulrface of the respiratory interface (or other components.of the RPD) shall be probed with|
ball of|the Fx force probe to identify any openings or gaps that are large enough to allow the ba
enter, therefore giving the potential for the component todbe caught or snagged. If the ball can e
the opgning or gap, then the component shall be tested‘with an axial force.

Examples ¢f such connections and components are shewn in Figure 10.

6.10.3.4 Ppsition the headform (and torso, if.necessary) with the specimen such that an axial
force can bee imposed on the connections of filters or of supplied breathable gas devices to a respira
interface, ds well as those components identified as having the potential of being “caught or snagg
Examples ¢f the components and connections are shown (schematically) in Figure 10. The directio
the applied forces is shown in FigureAI

NOTE 1 y positioning the respiratory interface onto the headform the strength of the fixation of]
respiratorylinterface to the headform is included in this test.

NOTE 2 Ifitis not possibleite’apply the required force for the required time due to breakage or slippage o

the

the
lto
nter

pull
ory
ed.”
h of

the

fthe

fixation thrpugh, e.g. buckles; this is deemed to be a failure. Dislodging of the respiratory interface from the head

form is not fleemed to.be’afailure and shall not stop testing.

6.10.3.5 Progressively apply the specified pull force within 5 s to 7 s to the connection or componen
order to avpid.an initial shock or jerking motion to the specimen under test).

(in

6.10.3.6 Once the total pull force has been applied, the connection or component shall be subjected to

2
this force for (10+0) S.

6.10.3.7 Examine the specimen for any fracture, separation or permanent deformation while under
and after testing has been completed.

test

6.10.4 Procedures for testing the strength of breathable gas supply connections other than to

the respiratory interface

6.10.4.1 Attach one side of the connection or component to a suitable fixation arrangement
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