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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through 1SO technical committees. Each member
body interestdd in a subject for which a technical committee has been established has
the right to represented on that committee. International organizations, govern-
mental and ngn-governmental, in liaison with ISO, also take part in the work.

Draft Internat|onal Standards adopted by the technical committees are circulated to
the member bpdies for approval before their acceptance as International Standards by
the 1ISO Coungil. They are approved in accordance with ISO procedures requiringat
least 756 % approval by the member bodies voting.

International $tandard 1SO 3605 was prepared by Technical Committee 1SO/TC 61,
Plastics.

This second eglition cancels and replaces the first edition (ISO 3605%1978), clauses 1,
3, 4 and 5 of which have been technically revised.

Users should hote that all International Standards undergo revision from time to time
and that any feference made herein to any other International Standard implies its
latest edition, |unless otherwise stated.

© International Organization for Standardization, 1987 @

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO 3605 : 1987 (E)

Textile glass — Rovings — Determination of
compressive strength of rod composites

1 Scope and field of application

This International Standard specifies a method for determining
the comgressive strength of composite rods of circular cross-
section made from rovings.

This test|may be made on rods as moulded, or on rods that
have beef in boiling water for a specified time.

This test s intended for inspection testing and quality control of

rovings gnd the results obtained shall not be used for the
generation of design data.

2 References

1SO 291,| Plastics—=="Standard atmospheres for conditioning
and testing.

I1SO 1172 j j ics —
the loss on ignition.

3 Apparatus and material

3.1 Mould, in the form of a straight rigid cylinder having a
minimum length of 400 mm and a standard internal diameter of
6 * 0,1 mm; if other diameters are chosen, these shall be
selected by agreement between the interested parties from the
range of 4 to 10 mm (with tolerances of + 0,1 mm).

The mould may be constructed of glass or polytetra-
fluoroethylene.

3.2 Resin.

Not all resin systems are necessarily suitableland the system to
be used shall be at the discretion of the roving supplier. In the
event of dispute, the system used shall be [declared and shall
form the basis for the test, subject to an agreement between
the interested parties. The selected resin sysFem shall be mixed
in accordance with the resin manufactureris detailed instruc-
tions. (See the annex.)

3.3 Metal wire, for pulling the roving through the mould
(3.1).

3.4 Impregnating equipment (figure 1).

This equipment may include one or two impfegnating baths. It
is recommended that a device for removihg air bubbles by
means of rollers be included. It is also recommended that for
i i justable to a constant

speed in the range of 1 to 12 mm/s.

3.5 Oven with air circulation, for curing and/or postcuring
the resin at the recommended temperature.

3.6 Diamond-tipped saw.

3.7 Micrometer.

3.8 Heating plate and glassware, if test after boiling-water
treatment is required.
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3.9 Compression testing machine, capable of maintaining
a constant speed of 1 mm/min.

3.10 Two test jigs, as shown, for example, in figure 2, each
consisting of

a) a base plate X;

b) an elastic compressive pad‘ Y (for example of
polyamide);

c) asupportringZ

1SO 3605 : 1987 (E)

5 Procedure

5.1 Preparation of the rovings

Take a parallel assembly of rovings, 1 m long {(or more
according to mould length) and of the correct mass (approxi-
mately 15 g for the rods of 6 mm diameter) to give a glass
content in the moulded rod of 66 + 3 % (m/m).

8.2 Preparation of reinforced rods

Dimensions in millimetres

Test specimen

-

. |\ =
Y (potyamide) e I'“ _

-

i i fdpoint and secure ‘the
hank at this point to a length of the wirg (3.8). Condition for at
least 16 h in one of the standard-laborptory atmospheres

defined in ISO 291. Take care to minimize cpntamination of the
roving during handling.

Impregnate the roving. by immersion in a Hath containing the

catalysed resin (3.2} or by‘any other suitable
obtain a good impregnation, it is desirab
bubbles within thé: filaments. A good way
the impregnated)rovings under metallid
method is to pull the specimen vertically.
completely impregnated, draw it into the md
of the wire. This drawing shall be done at
preferably using an adjustable-speed motof
the wire at a speed in the range of 1 to 10

means. In order to
le to eliminate air
o do this is to pull

rollers. Another
(Vhen the roving is
uld (3.1) by means
a constant speed,
capabte of pulling
mm/s.

Draw the lower end of the roving a few rillimetres into the

inside of the mould and prevent flow-out of
opening of the mould with a cork or plast
cellophane bag sealed over the opening
cellulose tape.

Prepare in this way a number of rods suffig
15 compressive strength tests (or 30 if
strength is also to be determined after tred
water).

5.3 Curing of the rods

Cure the rods in the mould. Support the mo
itiory in the curing oven (3.5). The curing af

Fesin by sealing the
¢ stopper, or by a
bf the mould with

ient to run at feast
the compressive
tment with boiling

Lilds in vertical pos-
d post-curing con-

ditions shall be in accordance with the resin system used. The

curing conditions shall be mentioned in thd

test report.

5.4 Preparation and conditioning ¢

f test

Figure 2 — Example of a jig for testing textile
glass fibre reinfarced plastic rods of 6 mm diameter

4 Conditioning and testing atmospheres

The specimen rovings shall be conditioned in one of the stan-
dard laboratory atmospheres defined in 1SO 291.

The atmosphere during the test shall be one of those defined in
1SO 291.

specimens

5.4.1 The procedure specified is suitable for rods of 6 mm
internal diameter to be tested dry and also after treatment with
boiling water. For this purpose, three rods shall be prepared as
specified in 5.2 and 5.3. '

If a test after treatment with boiling water is not required, only
two rods shall be prepared, and in the procedure the instruc-
tions relating to the set of specimens (B) shall be cancelled.

After cutting off the ends of the cured rods, cut twelvé test
specimens, of length 22,5 + 0,5 mm for 6 mm diameter rods,
from each of the three rods (see figure 3) by means of a water-
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cooled diamond-tipped saw. Ensure that the end faces of each
test specimen are smooth and perpendicular to its axis, and are
free from any visible defects. The ends of the test specimens
shall be left untreated.

When test specimens other than 6 mm diameter have been
chosen (see 3.1), the ratio of length to cross-sectional area shall
be equivalent to that of a length of 22,5 mm to an area having a
diameter of 6 mm.

Assemble two sets (A and B) of fifteen test specimens each by
taking, for each set, five from each rod. Assemble three sets (C) of

Submit the other set {B) of fifteen test specimens to boiling in

distilled water, for at least 16 h for polyester rods

or for at least

16 or 48 h for epoxy rods; after cooling in water to room

temperature, these specimens shall be tested we

Set aside three sets (C) of two test specimens

t within 6 h.

each for the

determination of the glass content of each rod, in accordance

with 1ISO 1172.

5.5 Determination of compressive strength

two test specinfers-fronTtheTermaimder-tsee-figure3)-

5.6.1 Determine the glass content of the three s¢ts (C) of two
specimens each according to ISO 1172, to verify that the glass

— — FT content is 65 + 3 % (m/m). If the glass content |s outside the

A B C permitted tolerance, prepare new rods for testing.

——{ — — NOTE — The two specimens of each rod are tested together for loss on
ignition.

B A B

| —] . : .

c B A 5.6.2 Before carrying out the compressive strength test,
measure two pefpendicular diameters to the neafest 0,01 mm

| - - at the centre of(each test specimen. Use the average of these
measurements-in the calculation.

B A Bl -

A c A 5.5.3 Conduct the compressive test in the same standard
laboratory atmosphere as used for conditioning. Assemble the

| e — test specimen with a test jig (3.10) at each erld. Place the

’_‘ assembly between the platens of the testing machine (3.9).

B B B Compress the test specimen at a speed of 1 mm/min. Record

| . - the force at which the specimen fails.

A Cc A

|| — |

B A B 6 Expression of results

[ ] 1 For each test specimen, the compressive strengtH o, express-

A B A ed in megapascals, is given by the formula

| F‘ il _4F

c A B 9 = T

[ ] N where

B B A

| . L] F s the force, in newtons, at which the spegimen fails;

A A C d is the diameter, in millimetres.

For each set of test conditions {"’dry”’ or "after immersion in
boiling water”’) calculate the average of the 15 results obtained,
discarding those results which do not fall within 50 % of this
average. Report the average of the remaining values as the
compressive strength of the material,

Figure 3 — Selection of sets of tests specimens
from rods made from rovings

If less than five results remain for this calculation, a further set
of test specimens shall be prepared and tested and the results
of these treated as above. If this second set results in a similar
failure, report this situation and repeat the procedure
(clause 5}, exercising more precise control in order to reduce
variation on the test results obtained from the set of specimens.

5.4.2 Condition the test specimens for at least 24 h in one of .
the standard laboratory atmospheres defined in 1SO 291.

Keep one set (A) of fifteen test specimens for testmg in the dry
state.


https://standardsiso.com/api/?name=6a57893a98dffcdebfacbd9d212fa33d

