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Testing methods for water resistance of textiles

Introduction This Japanese Industrial Standard was made on the basis of ISO 811, Textile
Jfabrics— Determination of resistance to water penetration— Hydrostatic pressure test pub-
lished in 1981 as the first edition, ISO 4920, Textiles— Determination of resistance to
surface wetting (spray test) of fabrics published in 1981 as the first edition and ISO 9865,
Textiles— Determination of water repellency of fabrics by the Bundesmann rain-shower iest

’ published in 1991 as the first edition without changing the technical contents with the
exception of the following items added.

a) Definitions, sampling of test specimens and conditioning specified conventionally in the
Japanese Industrial Standard were added.

_ b) B method of the water penetration test (hydrostatic pressure method, constant hydraulic
o pressure method and water leakage method) spemﬂed conventionally in the Japanese
Industrial Standard was added.

¢) A method of the water penetration test (constant hydraulic pressure method and water

leakage method) and B method of the rain test specified conventionally in the Japanese
Industrial Standard were also added.

1 Scope This Japanese Industrial Standard specifies the testing methods for water re-
sistance of textiles.

Remarks 1

Water resistance is a generic term of water proofing, resistance to surface
weltting, water leakage, etc.

The following standards are the corresponding Intenational Standards to this
Standard:

ISO 811: 1981 Textile fabrics— Determination of resistance to water
penetration— Hydrostatic pressure test

ISO 4920: 1981 Textiles— Determination of resistance to surface wetting
{(spray test) of fabrics

ISO 9865: 1991 Textiles— Determination of water repellency of fabrics
by the Bundesmann rain-shower test

' 2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. The latest editions of them apply.

JIS K 0117
JIS K 1521
JIS K 2246
JIS K 8322
JIS K 8848
JS K 88358
JIS K 8891
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IS L 0105  General principles of physical testing methods for textiles
! JIS L 0217  Care labelling of textile goods
JIS L 0803  Standard adjacent fabrics for staining of colour fastness test
JIS L 1096  Testing methods for woven fabrics
JIS P 3801  Filter paper (for chemical analysis)
JIS R 3503  Glass apparatus for chemical analysis
JIS Z 8806 Humidity — Measurement methods

3 Definitions For the purpose of this Standard the following definitions apply

a) standard condition of laboratory The condition that the temperature, humidity and
the tolerance on them in laboratory are the temperature of (20X 2) °C and the relative
e homidity of (65 2) % which are specified in JIS L 0105.

Remarks: Use a Meteorological Agency type or Assmann’s aspiration psychrometer as
specified in JIS Z 8806 to determine the temperature and use the humidity
table by Sprung’s formula to determine the retative humidity.

b) standard condition of test specimen The condition under which the test specimens are
allowed to stand and come to a constant weight. '

¢) constant weight The mass of the test specimen when weighed at intervals not shorter
than one hour and thus obtained difference between two measurements has come to
within 0.1 % of the mass at the latter measurement.

4 Classification of tests The tests shall be classified as shown below:

a) Test for water penetration (Hydrostatic pressure method) This test applies mainly
to textile fabrics with no air permeability. : '

o 1) Method A (Low hydraulic pressure method)
2) Method B (High hydraulic pressure method) (')

Note (') This method usually applies to the test specimens which can be tested by
applying a hydraulic pressure exceeding 10 kPa.

b) Test for resistance to surface wetting (Spray method) This test applies to textile
fabrics with air permeability.

¢) Rain test (Shower test) method A
5§ Sampling and conditioning of test specimens

5.1 Sampling and preparation of test specimens The test specimens shall be sampled at
random from the area distant |5 of width from both selvages and oot less than 1 m from the
end in the case of woven fabric or kilted fabric while, in the case of product, be sampled from
the front cloth of the fabric, and they shall be brought to standard condition.

Zopyright by the Japanese Industrial Standards
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Remarks: If it is impossible to keep the laboratory at standard condition, place the test
specimen in a closed container (containing 36 % sulfuric acid) maintained at
(20%2) C and bring to a constant weight.

5.2 Conditioning of test specimens If necessary, carry out the following conditionings

on the test specimens specified in 5.1 separately or in combination and then carry out the tests
specified in 6. -

Remarks: The waterproof retention of the conditioned test specimens shall be calcu-
lated by the following formula down to one decimal place after testing the

test specimen before conditioning and after conditioning in accordance with
the methods specified in 6.

Waterproof retention (%) = 4 x 100
L]

where, A.: test value of non-conditioned test specimen

A test value of conditioned test specimen

a) Laundry treatment Oue of the following methods is used:

1) Method A (method to use a stirring type washing machine) Use the method speci-
fied in 6.23.1 of JIS L 1096 and use drip dry as drying method.

2) Method B (method to use a cylinder type washing machine) Use the method
specified in 6.23.2 of JIS L 1096.

3) Method C (method to use an electric washing machine for domestic use) Use the
method specified in No. 103 of Attached Table 1 of JIS L 0217.

b) Dry cleaning treatment Put approximately 3.78 1 of perchloroethylene (*) at approxi-
mately 30 °C in the cylinder of wash cylinder type washer as shown in Fig. 1, insert an
approximately 50 cm X 50 cm test specimen and a load cloth (*) adjusted to become
approximately (.45 kg in their combined weight and operate the washer for 10 minutes.

Dehydration is carried out by a centrifuge until almost all water is removed. If it is
impossible to do so, press lightly to remove water, place between filter papers or cloth
and press again to remove the water. Do not use a mangle to squeeze.

Dry using any one selected from among the following four methods:

Notes () The perchloroethylene is as specified in JIS K 1521.

(’} The cotton cloth (standard adjacent fabric for staining No. 3) sljecificd in
JIS L 0803 whose edges are hemmed and size is the same as the test
specimen is used.
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Cylinder volume 11341 R
Rotary shaft angle  50°
Rotating speed Approximately 45 r.p.m
Cylinder
Fig.1 Wash cylinder type washer

1) Screen drying After centrifuging, dry the test specimen by smoothing unnatural
wrinkles without twisting or elongating, and spreading on & flat screen mesh or a
surface drilled with similar holes. Natural drying shail be used. In order to enhance the
efficiency of the test, it may be dried in a dryer at not higher than 70 °C.

2) Line drying After centrifuging, grip two comners so that the warp or the wale
direction is vertical and dry by suspending in a place without ventilation at room
temperature.

Remarks: Line drying sho;xld not be used for fabrics likely to be elongated easily in
the wale direction.
./_L“ . .

3) Drip drying Without centrifuging the test specimen, grip two corners so that the
warp or the wale direction is vertical and dry by suspending in a place without
ventilation at room temperature.

Remarks: Drip drying is used for wash and wear fabrics.
4) Tumble drying Afier écntrifugingg put in a tumble dryer and operate at the temper-

ature of 50 °C to 70 °C for 30 minutes or until the test specimen dries.

¢} Weathering treatment Perform the method specified in 5.36 -of JIS K 2246. The
time taken for one time of treatment shall be 20 hours.

6 Testing methods

6.1 Test for water penetration (Hydrostatic pressure method) The test shall be caried
out by the hydrostatic pressure method in accordance with the following method A (Low
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hydraulic pressure) or method B (High hydraulic preséurc method).

In addition to the hydrostatic pressure method, the constant hydraulic pressure method or
water leakage method specified in Annex I may be used. :

a) Method A (Low hydraulic pressure method) is as follows:
1) Apparatus and material The following apparatus and material shall be used:

1.1) Water penetration test apparatus (for low hydraulic pressure) The apparatus
shown in Fig. 2 or those equivalent thereto whose rate of increase of water pressure
is (60£3) cm/min and (10£0.5) em/min. The clamp shall be of such size that the
part of the test specimen which touches the water is 100 cm’.

1.2) Hydraulic pressure gauge (manometer) With 0.5 cm scale and of approximately

1m or higher in the maximum water level when raising the water levelling appa-
Vel ratus.

1.3) Water The distilled or ion-exchange water maintained at (20£2) °C in the test
shall be used and the chosen alternative shall be stated in the test report.

Informative reference: Water temperature influences sometimes the test resuit.

- Unit : mm .
Hydraulic pressure
gauge (manometer) / Water levelling apparatus
‘ | Clamp
1 * Test piece
—_—
Water outlet

Fig.2 Water penetration test apparatus (for low hydraulic pressure)

; 2) Procedure From the test specimens specified in 5, sample test pieces each measur-
ing approximately 15 cm X 15 cm, take five sheets of them for the following each test,
mount the test pieces on the water penetration test apparatus shown in Fig. 2 in such a
way that the front surface (') touches the water, raise the water level by raising the
water levelling apparatus containing water at a speed of (601 3) cm/min or (10£0.5)
cm/min and measure the water level to an accuracy of cm at the time when the water

comes out from three places on the reverse surface of the test pieces. The accuracy of
the water level to be reported is

. less than 1 m: 0.5 cm

— from 1 m and less than 2 m: 1.0 cm

— 2 m or more: 2.0cm

Each result of five test pieces and the average value shall be expressed down to first
decimal place. If the water does not come out from three places even when the water

Copyright_ I;y the Japanese lnciustrlal Standards
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level is raised, measure the water level at the time when the water comes out from one
or twa places and state that effect in the test report.

The extremely small water drops which do not grow after being formed and the
waterdrops formed by penetrating through the same place shall be ignored.

Note (‘) The front surface is the waterproofed surface or the surface the water
touches at the time of use.

Informative reference: The test for water penetration, method A (Low hydraulic
pressure method) is the same test method as that in ISO 811.

b) Method B (High hydraulic pressure method) is as follows:
1} Apparatus and material The following apparatus and material shall be used:

1.1) Water penetration test apparatus {(for high hydraulic pressure)} The apparatus
shown in Fig. 3 or those equivalent thereto whose rate of increase of water pressure
is 100 kPa per minute.

1.2) Water The distilled or ion-exchange water maintained at (20* 2)°C in the test
shall be used and the chosen alternative shall be stated in the test report.

2) Procedure From the test specimens specified in §, sample the test pieces each
measuring approximately 15 cm X 15 cm, take five sheets of them for the following
each test, mount the test pieces on the water penetration test apparatus shown in Fig. 3
in such a way that the front surface (*) touches the water, fill the cylinder with water,
turn the piston handle to apply hydraulic pressure at a rate of 100 kPa per minute and
measure the water pressure (kPa) to an accuracy of —- of the scale of the pressure
indicator at the time when the water comes out from three places on the reverse
surface of the test pieces.

The average value of five measurements shall be expressed down to first decimal
place. If the water does not come out from three places even when the hydraulic
pressure is raised, measure the water level at the time when the water comes out from
one or two places and state that effect in the test report.

The extremely small water drops which do not grow after being formed and the
waterdrops formed by penetrating through the same place shall be ignored.
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Press screw
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Clamping ring

Water tank

1] " Water gutlet

Test piece
insert location oy

Piston handle

Water inlet

Pressure indicator

Cock

6310 65

Cylinder

Fig.3 Water penetration test apparatus (for high hydraulic pressure)

6.2 Test for resistance to surface wetting (Spray test) The test for resistance to surface
wetting shall be as follows:

a) Apparatus and material The following apparatus and material shall be used:

1) Apparatus for test for resistance to surface wetting The apparatus shown in Fig. 4
or those equivalent thereto with the glass funnel of 250 m] or larger in volume and the
spray nozzle capable of spraying 250 ml of water in 20 seconds to 30 seconds.

2) Test piece holder The metal holder of 150 mm diameter or that equivalent thereto.

3) Comparison examples for wetting condition The exampies to which the rating
number is given according to the wetting conditions as shown in Fig. 3.

- 4) Water The distilled or ion-exchange water maintained at (20£2) °C in the test shall |

be used and the chosen alternative shall be stated in the test report.
! b) Procedure From the test specimens specified in §, sample three sheets of test pieces
! measuring approximately 20 cm X 20 cm, mount a test piece on the holder without
creasing, make the center of spray coincide with the center of the test piece holder using
the apparatus for the test of resistance (see Fig. 4) to surface wetting so that the warp
direction of the test piece is parallel to the flow of water down. Pour 250 ml of water into
the glass funnel to spray on the test piece within 25 seconds to 30 seconds.

| Remove the holder from the stand, hold horizontally with its one end, face the front
surface of the test piece downward, tap another end against a solid object, turn by 180°
and repeat the same procedure as before to drop the excessive water drops. Compare the
wetting condition of the test piece as attached to the holder with the comparison example
for wetting condition specified in Fig. 5 to assess. No middle rating is taken.
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Informative reference: The test for the resistance to surface wetting (Spray test) is the
same test method as specified in ISO 4920.

Glass funnel ( ¢ 150)

and the spray nozzle)

/Funnel holder
Rubber tube (to connect the funnel

8
L1092 : 1998
g
]
B

H Stand

1 T

est piece

i Test piece holder

Wooden support

-~ )

|

Y

v

- Spray nozzle P

Unit : mm

50

12 holes ¢ 0.9
on central circle
¢ 21.4

6 holes ¢ 0.9
on central circle

@ 10

. spray nozzle
Fig.4 Apparatus for the test of resistance to surface wetting

one hole
(.9 on center
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1: Complete wetting of whole upper surface.

2: Half wetting of whole of upper surface and small individual wetting of penetrating
the cloth.

3: Wetting of upper surface at small spray points.
4: Slight random sticking or wetting of upper surface.
5: No sticking or wetting of upper surface.

Fig.5 Comparison sample of wetting condition

6.3 Rain test (Shower test) method A The rain test method A shall be as follows:
In addition to the method A, the method B specified in Annex 1 may be used.

a) Apparatus and material The apparatus and material shall be as follows:

1) Bundesman rain-shower test apparatus The apparatus shown in Fig. 6 or those
equivalent thereto which consist of rain shower equipment and testing device. The rain
shower equipment comprising a system of about 300 identical drop-forming nozzles
(nozzle of 4 mm diameter to produce a waterdrop of approximately 0.07 m!) over a
circular surface (area of approximately 1300 cm®) of 406 mm diameter shall be
capable of producing a rain shower of the flow rate of (100X 5) ml/min per 100 cm’.

The lesting device shall be s0 constracted that four cups are mounted on the stand
for the centerline of the cup to be inclined at 15° from the vertical and the stand rotates

Copyright by the Japanese industrial Standards
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approximately six turns in one minute. Each test cup, the outer diameter of which is
100 mm, enabies the specimen (tested area of 80 cm®) to be mounted on the upper part
by means of a test piece clamping ring and the water passing through the test piece to
be collected in the cup. In addition, cach cup comprises a polished stainless steel wiper
of 48 mm in length (Informative reference: Curved slightly to the top in the longi-
tudinal direction with radius of curvature 630 mm), 5 mm in width and 5 mm in radius
of rounded scraper edge. The wiper is pressed against the underside of the test. picce
during testing with force of 2.5 N to describe 20 reciprocating rotary movements pex
minute at an angle of 100°. The distance between the waterdrop-forming nozzle of rain
shower equipment and the center of the test piece mounted on the testing device shall
be 1 500 mm. :

_t-l_\ Unit : mm
It

—’ Rain shower equipment

Waterdrop-forming nozzle

L1l

JL

. Distance of rain fall ¥ 500

Fig. 6 Bundesmann rain-shower test apparatus

2} Comparison samples for ﬁretting condition The reference samples specifying the
assessment according to the wetting conditions as illustrated in Fig. 7. .

| | S ATeA o |
L1092 : 1998 | CNTROIET ](‘
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Grade 1

Fig. 7 Refernce photographs for comparison of wetting condition
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3) Centrifuge Comprising a disc with a horizontal test piece mounting surface of
diameter 175 mm rotating at 700 rpm (the time required to attain this speed is between
1s and 2s). The total mass of the rotating part shall be 410 g. On the test piece
mounting surface, approximately 50ribs {1 mm in height) are provided in a radial
arrangement, and four steel pins of 6 mm long spaced 60 mm away from the center of
the rotary axis are provided in an equally spaced arrangement to secure the test pieces.

4) Balance Capable of weighing to an accuracy of 0.01 g.

5) Water Temperature of (20* 3)°C. Temperature, hardness and pH during the test
shall be recorded.

b) Preparation of rain-shower After checking each part of the test apparatus, switch on
_the rain shower equipment for approximately 15 minutes to set the rain flow control
valve of the rain shower equipment so that (200 +10) ml of water is collected in each
cup after 2.5 minutes.

c) Procedure From the specimens specified in §, sample four sheets of circular test pieces
of 140 mm diameter, weigh their mass to an accuracy of 0.01 g, mount on the test cﬁps
and start the operation after fixing them on the stand of the test device. After exposing
the test pieces to the rain-shower for 10 minutes (rain falling time may be 1 min or 5
min), stop rain falling. Assess the wetting condition of upper surface of the test pieces by
visual comparison with the reference samples, remove the test pieces from the cups,
mount on the centrifuge, operate for 15 seconds to remove the excessive drops on the test
pieces and weigh immediately the mass to an accuracy of (.01 g. Then measure the
volume of the water which has passed through the test pieces and is collected in the cups
to determine the leakage (ml).

The test results shall be expressed, by calculating the amount of water absorption (g)
and the rate of water absorption (%) by the following formulas, with the average of four
sheets to the integer place for the water repellency, down to two decimal places for the

~amount of water absorption and down to one decimal place for the rate of water
absorption.

Amount of water absorption (g) =M - M,
M-M,

x1
M, %0

Rate of water absorption (%) =

where  M,: mass of test pieces before the test {g)

M : mass of test pieces after the test (g)

Informative reference: The rain test (Shower test) is the same test method as that in ISO
9865

7 Test report The test report shall include the foliowing information. If the conditioning
of specimen specified in 5.2 is carried out, the method of conditioning, number of times of

conditioning and circumstances at the time of conditioning shall be stated as well.

a) Test for water penetratioh (Hydrostatic pressure method)

Copyright by the Japanese Industrial Standards
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1) Classification of test E SO

2) Measured values: water level (method A) or water pressure (method B) when water
comes out from three places

b) Test for resistance to surface wetting (Spray test) Result of assessment of each test
specimen

c) Rain test (Shower test) method A

1) Amount of water absorption and rate of water absorption

2) Wetting condition of surface |

3) Water leakage

4) Temperature, hardness and pH of the water used for the shower

5) Amount of rain fall and time of rain falling, where appropriate
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Annex 1 (normative) Testing methods for water resistance

1 Scope This Annex specifies the test for water penetration based on constant hydraulic
pressure method or water leakage method and the rain test method B which have been
specified conventionally in the Japanese Industrial Standard.

2 Classification of tests The tests shall be classified as given in the following:

a) Test for water penetration (Constant hydraulic pressure method or Water leakage
method) This test applies mainly to textile fabrics with no air permeability.

1) Method A (Low hydraulic pressure method)
. 2) Method B (High hydraulic pressure method) (')

Note (') Usually, this test applies to the specimens capable of being tested applying
hydrautic pressure of 10 kPa or higher.

b} Rain test (Shower test) method B
3 Test methods

3.1 Test for water penetration (Constant hydraulic pressure method or Water leakage
method) The test shall be carried out by the constant hydraulic pressure method or the
water leakage method in accordance with Method A (Low hydraulic pressure method) or
Method B (High hydraulic pressure method).

~a) Method A (Low hydraulic pressure method) shall be as follows:
1) Apparatus and material The following apparatus and material shall be used:

1.1) Apparatus for water penetration test (for low hydraulic pressure) The same
apparatus as in 6.1 a) 1.1} in the body.

1.2} Hydraulic pressure gauge (manométer) The same gauge as in 6.1 a) 1.2) of the
body.

1.3) Stopwatch Witha 0.5 s scale.

1.4) Measvring cylinder With a I ml scale.

1.5) Water Distilled or ion-exchange water maintained at (20£2) °C in the test shall
be used and the chosen altermative shall be stated in the test report.

2) Procedure From the test specimens specified in 5, sample the test pieces each
measuring approximately 15 cm X 15 cm, take five sheets of them for the following
each test, mount the test pieces on the apparatus for water penetration test (for low
hydraulic pressure) in such a way that the front surface (7 ) touches the water, raise the
water levelling device filled with water at a rate of (60F 3)cm/min or (10+0.5)

Copyright by the Japanese Industrial Standards
Sat Apr 05 09:57:47 1997



STD.JIS L L092-ENGL 19938 WM 4933L08 B554518 5&5 WA

TR

v Ll 'B1e92: 1998

cm/min, obtain the resistance to water penetration by either of the following methods
and express the average value of five measurements down to one decimal place. In this
case, the method vsed shall be stated.

Note (*) Front surface is the waterproofed surface or the surface the water touches
at the time of the use.

2.1) Constant hydraulic pressure method When the water is raised to a given level
and allowed to stand as it is, the time required until the water comes out from the
reverse side of the test piece at three places is measured to an accuracy of 0.5s. In
the test result, the given water level shall be stated. If the water does not come out at
three places, the time required until the water comes out at one place or two places
is measured or the measurement is made by changing the water level higher. The
change of water level shall be also stated in the report.

The extremely small waterdrops which do not grow after being formed shall be
Jgnored.

2.2) Water leakage method After raising the water level up to a given level, the
volume (ml) of the water passing through the test piece is measured after the given
time has passed by puiting in a measuring cylinder. The volume per unit area (cm”)

is expressed. In the test result, the given water level and the given time shall be
stated.

b) Method B (High hydraulic pressure method) shall be as follows:
1) Apparatus and material The following apparatus and material shall be vsed.

1.1) Apparatus for water penetration test {for high hydraulic pressure} The equiv-
alent of the apparatus in 6.1 b) 1.1) of the body.

1.2) Stopwatch Witha 0.5 s scale.
1.3) Measuring cylinder With a 1 ml scale.

1.4) Water Distilled or ion-exchange water maintained at (20£2)°C in the test shall
be used and the chosen alternative shall be stated in the test report.

2) Procedure From the test specimens specified in 5, sample the test pieces each
measuring approximately 15 cm X 15 cm, take five sheets of them for the following
each test, mount them on the apparatus for water penetration test (for high hydraulic
pressure) in such a way that the front surface (°) touches the water, fill the cylinder
with waler, turn the piston handle to apply hydravlic pressure at a rate of 100 kPa per
minute, obtain the resistance to water penetration by the following each method and
express the average value of five measurements down to one decimal place. In this
case, the method used shall be stated.

2.1) Constant hydraulic pressure method When a given hydraulic pressure is applied
and allowed to stand as it is, the time required until the water comes out from the
reverse surface of the test piece at three places is measured (to an accuracy of 0.5 s).
In the test result, the given hydraulic pressure (kPa) shall be stated. If the water does

Copyright by the Japanese Industrial Standards
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not come out at three places, the time required until the water comes out at one
place or two places is measured or the measurement is made by changing the
hydraulic pressure higher. The change of the hydraulic pressure shall be stated in the
Teport.

The extremely small waterdrops which do not grow after being formed shall be
ignored.

2.2) Water leakage method After applying a given hydraulic pressure, the water
which has passed through the test piece is collected in a measuring cylinder after the
given time and its volume (ml) is measured to be expressed down to one decimal
place per unit area (cm’). In the test result, the given hydraulic pressure (kPa) and
the given time shall be stated.

3.2 Rain test (Shower test) method B

- Remarks: In this test, the resistance o surface wetting of test piece can be obtained in
accordance with 6.2 of the body.

a) Apparatus and material The following apparatus and material shall be used.

1) Apparatus for artificial rain test The apparatus shown in Fig. 6 of the body.
2) Rain quantity gauge Capable of measuring the quantity of rain.

3) Fiiter paper Use circular filter paper (15 ¢cm in diameter) of class 2 specified in JIS
P 3801.

4) Carpet Capable of preventing water from. splashing at the time of rain falling.
5) Balance Capable of weighing to an accuracy of 0.1 g.

6) Water Distilied or ion-exchange water maintained at (20 2) °C in the test shall be
used and the chosen alternative shall be stated in the test report.

b) Procedure Using the apparatus for artificial rain fall test shown in Annex t Fig. 1,
— select the amount of water supply of the artificial rain fall apparatus and the position
where the test piece hold is set so that, when the rain falls on the rain gauge placed on the

carpet, the amount of the rain becomes 6 mm/h to 8 mm/h (*).

From the specimens specified in 5, sample three sheets of the test pieces each
measuring approximately 20 cm X 20 cm, attach one sheet of the filter papers for water
absorption of the known mass weighed to an accuracy of 0.1 g to the reverse side of each
test piece to mount the test piece on the test piece holder, set them in the place where the
artificial rain fall apparatus is put and allow the rain to fall for five minutes (‘). When the
rain falls, immediately take the filter paper away to weigh its mass, calculate the
permeation quantity (*) by the following formula and express the average value of three
measurements down to two decimal places. The chosen alternative in the amount of rain
fall and the time of rain fall shall be stated in the test report.

Permeation quantity (g) =M - M,
where, M,: mass of filter paper before the test (g)
M: mass of fiiter paper after the test (g)

Copyright by the Japanese Industrial Standards
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Notes (*) The amount of rainfall of 6 mm/h to 8 mm/h is the amount of ordinary

rainfall. When testing in an area of heavy rainfall, increase the amount of
rain to 10 mm/h to 15 mm/h.

(‘) When testing umbrella cloth, eic., increase the time of rainfall to 1§
minutes.

(*) When the permeation quantity comes to 5 g or more, stop the test and retest
by changing the amount of rainfall and the time of rainfall.

Unit : cm
Spray nozzle Dl s—— Water inlet
\ Water control valve
LI
s AN
' Py \\
— / ¥ TN N
/ ! 1‘ \
b=
fTet
&4
105
85 Test piece
i Filter paper
] 7 \# _Testpiece holder
%0 & | &

P LTI TITITIITIIED T T ITT
' /\ Test piece hokder
Carpet

f Unit: cm
Y

Unit : mm

*8
*6
Approx. £8

Spray nozzle Test piece holder
Annex 1 Fig. 1 Apparatus for artificial rain fall test

4 Test report The test report shall include the following information for each type of the
tests. If the conditioning of specimens specified in 5.2 of the body is carried out, the method

of treatment and the number of times of the treatment carried out and the condition at the
time of treatment shall be recorded.
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a) Test for water penetration Ef e

1) Type of test
2) Measured values

Water level (Method A) or hydraulic pressure (Method B} at the time of water flow
from three places '

b) Rain test (Shower test) method B

1) Permeation quantity

2) As required, amount of rainfail, time of rainfall and number of times of rainfatl
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Annex 2 {informative) Determination of waterproofing agents L Sl

1 Scope This Annex specifies the determination of waterproofing agents used on water-
proofed fabrics by infrared spectrophotometric analysis.

Remarks: Waterproofing agents to be subjected to the determination as given in this
Annex are shown in Annex 2 Table 1. Depending on the operation of this
Annex, processing agents used for the purposes other than waterproofing may
also be detected.

Annex 2 Table 1 Classification of waterproofing agents
and extraction solvents

In the Table, O indicates capable of extraction, /\ indicates capable of extraction depending on the kind of
fiber, and > indicates incapable of extraction.

Extraction solvent Processing agenis for non-aeration Processing agents for aeration water-
waterproofing (for coating work) proofing (for water repellent finishing)
4
£
: 5|3 g
HEIERE AR 3 $
|2 |5|85]8]| & g g | E
el 2| 22| 2|88 e|S5|135|a]8
Bz sis1z| 2|l |21E|&2|¢8|E
sl2l2151212|851sl8|2l¢
@ | a | &l | & ] &a | e jm| =] E] e | @
Methanol x x| xixlolA{A]O|[OIO1A] %
Benzene () O[O 1O |00 O O x x| x|O|A
Trichlorotrifluoroethane | X | X | A [ X | A | x [ A ] % X | A A|O

Notes (') Types of rubber include isoprenes, butadianes, styrenebutadienes,
chloroprenes, acrylonitrile-butadienes, and natural rubbers (isoprene).

(*) When extracting by benzene, acetate fibers are dissolved and interfere with
the test, and shall be, therefore, separated by column chromatography, etc.

2 Apparatus An infrared spectrophotometer satisfying the performance requirements
specified in JIS K 0117 shall be used.

3 Procedure

3.1 Extraction Prepare a test piece of approximately 5 g from the specimen, place it in a
200 ml round bottom flask with a reflux condenser, and add 150 m1 of extraction solvent (*).

Extract for 1 h by heating to the boiling point of the extraction solvent, and filter the
extracted liquid while warm using a sintered-glass filter (). Put into a 200 ml egg-apple type
flask, and concentrate using a rotary evaporator until the extracted liquid becomes 2ml to 3
ml.

Copyright by the Japansse Industrial Standards
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Notes (°) For extraction solvent, use benzene as specified in JIS K 8858, methano}
‘as specified in JIS K 8891, or 1, 1, 2-trichloro-1, 2, 2-trifluoroethane (refer
to the Annex 2 Table 1).

(*) The sintered-glass filter is as given in JIS R 3503 and the glass filter plate
is that of fine pore symbol 2.

3.2 Refining Fill glass wool into a column chromatography tube of 10 mm to 15 mm in
inside diameter and 200 mm to 300 mm in length, and fill the mixture of hexane (°) in
column chromatography silica gel (*) until it reaches approximately 150 mm in height. Add
in this the extracted liquid concentrated as given in 3.1, and titrate approximately 100 ml of
hexane (°), chloroform ("), and methanol, in that order, into the column chromatography
tube. Receive the liquid passed through the chromatography tube for each solvent int a 100 ml
egg-apple type flask (*) and remove by fractionating using a rotary evaporator.

Notes (*)} Use silica gel of 40 mesh to 80 mesh. To achieve a height of approximately
15 cm, approximately 5 g of silica gel is required for an inner diameter of 10
mm, and approximately 10 g of silica gel is required for an inner diameter of
15 mm.

(°) Use hexane as specified in JIS K 8848.
(") Use chloroform as specified in JIS K 8322.

(*) If qualitative determination as given in 3.3 is difficult, reperform thc
procedure of 3.1, and separate the mixture by finely fractionating the same
solvent in 3.2,

3.3 Determination Prepare the extracts refined in 3.2, using potassium bromide tablets
for solid extract, and using thin fitm for viscous extract, and measure the infrared absorption
spectrum as given in JIS K 0117. Determine by comparison with the standard waterproofing
agent spectral diagrams previously prepared. Examples of spectral diagrams obtained using
the tablet method of potassium bromide are provided in Annex 2 Figs. 1 to 12.

4 Testreport The test report shall include the following information

a) Result of determination
b) Extraction solvent

c) Measuring conditions of the infrared absorption spectrum
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Annex 2 Fig. 1.2 Butadiene rubber
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Annex 2 Fig. 1-6 Natural rubber
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Annex 3 (informative) Complement of the body and Annex 1

This Annex 3 is to complement the matters related to the specifications in the body and
the Annex 1 thereto and does not form a part of this Standard.

Test methods In addition to the test methods specified in the body, there are the following
test methods:

1 Test for resistance to surface wetting (Water drop method) In addition to the test for
resistance to surface wetting (Spray test) in 6.2 of the body, there is the following water drop
method:

a) Apparatus and material The apparatus and material are as follows:

1) Test piece hotder The test piece holder shall be made of metal and be of 15 cm in
diameter.

2) Burette A burette capable of dividing to 0.1 ml.
3) Stopwatch A stopwatch with a 0.5 s scale.

4) Water Use distilled water or ion-exchange water, with the temperature at the time of
test, as a rule, (20 2) °C. If the temperature is other than this, record the temperature.

b) Procedure From the specimen specified in § of the body, prepare three test pieces of
approximately 20 cm X 20 cm, attach to the test piece holder of 15 cm in diameter so that
there are no wrinkles, drop 0.1 ml water on each of five places from a height of 2 ¢m above
the flat test piece using a burette, measure the time (s) until the water penetrates into the test
piece, and express as the mean value of the three test pieces to one decimal place.

2 Rain test (Shower test) In addition to the rain tests in 6.3 of the body and 3.2 of Annex
1, there are the following Methods A and B. Method A is very similar to AATCC Test
Method 35 Water Resistance: Rain Test. Method B is very similar to BS 5066, Method of
test for the resistance of fabrics to an artificial shower.

a) Method A (AATCC Method)
1} Apparatus and material The apparatus and material are as follows:

1.1) Water tester The water tester is as shown in Annex 3 Fig. 1, and is capable of
raising the height of the water column between 0.6 m and 2.4 m, by 0.3 m as a unit.

1.2) Filter paper for absorption Use class 2 circular filter paper (15 cm in diameter)
as given in JIS P 3801.

1.3) Balance A balance capable of measuring to the nearest 0.1 g

1.4) Water Use distilled water or ion-exchange water, with the temperature at the time
of test, (201+2) °C. If a different temperature is used, record the temperature.

Copyright by the Japanese Industrial Standards
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Annex 3 Fig. 1 Rain tester

Procedure From the specimens of § of the body, prepare three test pieces of
approximately 20 cm X 20 cm ('), press one sheet of 15 cm diameter filter paper for
absorption weighed to the nearest 0.1 g tightly to the back of each test piece, fix them
to the test piece holder, and attach to the rain tester so that the center of the test piece
surface coincides with that of the spray nozzle with 30.5 ¢cm in between. Adjust the
height of the water column (?), make the spray nozzle horizontal, supply water from
the water inlet, spray from the nozzle for 5 min, immediately weigh by blotting filter
paper, calculate the permeation quantity (g) using the following formula, and express
the mean value of the three test pieces to one decimal place. Record the height of the
water column (cm) at the time of test in the test results.

Permeation quantity (g) =M —M,
where, M,: mass of the filter paper before the test (g)
M mass of the filter paper after the test (g)

Notes (') The test piece may be prepared with a single sheet, double sheets, or
material of surface cloth and lining put together as used for raincoats, etc.

(*) Set the height of the water column between 0.6 m and 2.4 m, with a unit
of 0.3 m. As required, increase the height of the water column by the unit
of 0.3m from the maximum height where the permeation quantity
becomes 0 g until the minimum height where the filter paper is torn or the
permeation quantity exceeds 5 g, and determine the permeation quantities
at the respective heights of the water column.
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b) Method B (BS Method) Method B (BS Method) is also calied the WIRA method, and
is as follows:

1) Apparatus and material The apparatus and materiat are as follows:

1.1)

1.2)

1.3)
1.4)
1.5)

1.6)

1.7)

Shower tester The shower tester is as shown in Annex 3 Fig. 2. For the shower
head, use perforated polytetrafluoroethylene plate as shown in Annex 3 Fig. 3 and
for test piece holder, nse a ribbed glass receiving plate (81 mm X 135 mm) as shown
in Annex 3 Fig. 4

Vibrator The vibrator is such that the test piece holder freely drops 30cm
vertically along the column standing on a heavy stand and strikes a rubber stopper to
give an impact to the test piece.

Stopwatch A stopwatch with a 0.5 s scale.
Balance A balance capable of measuring to the nearest 1 mg.

Measuring cylinders Measuring cylinders of 56 ml and 500 ml to pour water into
the shower head, and a 10 ml to 500 m} cylinder to measure the quantity of water
passing through a test piece. '

Filter paper Class 2 filter paper as givén in JIS P 3801, circular in shape and 90
mm in diameter.

Water Use distilled water or ion-exchange water, with the temperature at the time
of test, as a rule, (20£2)°C. I the temperature is other than this, record the
temperature.
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_______ Funnel

_____ *~ Water (500 mi)

Flow-rate adjusting tube

: (inner diameter 1.4)
Water-storage
’ k {50 ml
: tank (50 ml) Rubber valve
Level

Filter paper

Perforated polytetrafluoroethylene plate
{Annex 3 Fig. 3)

Approx. B

1000

Ribbed glass receiving plate
(81 X 135) (Annex 3 Fig. 4)

Adjusting screw

N4 Excess water passage

500 mi beaker

Annex 3 Fig.2 Shower tester

Unit : mm

( Perforated polytetrafluoroethylene plate which has 40 holes of 4 mm in)
diameter within a circular area of approximately 80 mim in diameter.

Annex 3 Fig.3 Shower head
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Annex 3 Fig. 4 Where shower waterdrops fall
on the ribbed glass receiving plate

2) Test preparation Wash the ribbed glass receiving plate with water (°), immerse it in
a 2 beaker containing approximately 1.5 I of a surface-active agent washing liquid, let
stand for 15 min, wash with running water (°) for 10 min, further immerse in a 2!
beaker containing water at approximately 50 “C for 1 min, take it out and dry.

For the shower head part, dry the perforated polytetrafluoroethylene plate using
tissue paper, place 90 mm diameter filter paper on top, add 2 ml to 3 ml water to let
the plate adhere tightly to the filter paper, further press the filter paper slightly into the
holes of the plate, and attach them to the bottom of water storage tank.

Make the water storage tank horizontal using a level, add 50 m} of water, and raise
the water level to approximately 8 mm. The water drops pass uniformly from each
hole through the filter paper (‘). Within 2 s to 3 s the water drops stop falling. Confirm

/‘“‘ that the water level at that time is approximately 5 mm.

From the specimens of 5 of the body, prepare four test pieces of 125 mm X250
mm. Weigh the mass to the nearest mg, place on the ribbed glass receiving plate,
attach to the test piece holder as shown in Annex 3 Fig. 2, fix at the proper place on
the tester, and connect the tester to the measuring cylinder and the beaker.

Notes (°) The water specified in 1) 1.7) need not be used.

(‘) If the water drops do not fall uniformly from the holes of the shower
head, adjust the position of the filter paper with a glass rod or replace the
filter paper.

3) Procedure Using the shower tester given in Annex 3 Fig. 2, pour 500 ml of water
into the glass funnel, open the valve under the flow-rate adjusting tube, and spray over
the test piece for approximately 7.5 min (°). 8.5 min * s later, detach the test piece,
use the vibrator to remove the excess water-drops, and immediately weigh the mass to
the nearest 1 mg (°). Calculate the water absorption (%) of the test piece using the
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following formula, and measure the volume of water received by the measuring
cylinder after passing through the test piece, as shown in Annex 3 Fig. 2, which is
taken as the water leakage (ml) (’), and express the water absorption and water
leakage as the mean value of the four test pieces (*).

wert, [C_NTR0LL

Water absorption (%) =

M 1] ‘L |
where, M,: mass of the test piece before the test (mg) L L_"'J

M: mass of the test piece after the test (mg)

Notes (°) Adjust the flow-rate adjusting tube so that 500 ml water drops in 7.5 min
¥ 10 5. Open the valve so that the water in the funnel maintains the water
tevel in the water storage tank at approximately 7 mm, giving a stable
shower flow (at this time, the waterdorps are approximately 65 mg).

() In order to prevent the loss of water from the test piece with water
absorbed, weight the test piece in a closed container.

(’) If necessary, measure the time until the amount of water leakage reaches
10 ml.

(*) Measure to the nearest 0.5 % if the water absorption is 10 % or less, and
te the nearest 1 % if it exceeds 10 %. Measure to the nearest 0.5 ml if the

amount of water leakage is 10 ml or less, and to the nearest 1 ml if it
exceeds 10 ml.



