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B.5. 1203 and 1204 : 1945

THese BrimisH STANDARDS having been approved by the
Adhesives Indusiry Committee and the Plastics Industry
Committee were published under the Authority of the
General Council on 5th February, 1945.

The Institution desires to call attention to the fact that
these Specifications do not purport to include all the
necessary provisions of a contract.

In order to keep abreast of progress in the Industries
concerned, British Standards are subject to periodical
review. Suggestions for improvements will be recorded
and in due course brought to the notice of the Committees
charged with the revision of the standards to which they
refer. '

A complete list of British Standards, numbering over one

thousand, indexed and cross-indexed for reference, -

together with a‘list of new standards in preparation will
be found in the Institution’s Yearbook, price 25, (d. post
free. . :

British Standards are revised, when necessary, cither by the
isswe of amendment slips or revised editions. 11 is important
thar users of British Standards should ascertain that they are
in possession of ihe lalest amendments or edition.

Users wishing 1o be kepi informed of any alteration to this
Standard should notify Publications Department of the
Institution, giving the wunber and title of the Standard,

SPECIAL NOTE

B.S. Handbook No. 3 contains a summary of 164 British
Standards for Building Materials and Componenis (price
12s. 6d.).

B.S. 1203 and 1204 : 1945

CO-OPERATING ORGANISATIONS

The Adhesives Industry Committee and the Plastics
Industry Committee under whose supervision these
British Standards were prepared consists of represen-
tatives f-om the foliowing Government Departments
and Sciertific and Industrial Organisations :
Admiralty
Air Ministry
General Post Office
*Ministry of Supply
Association of Rritish Chemical Manufacturers
Association of Manufacturers ot Vegatable Adhesives
British Electrical Allied Manulacturers Association
*British Plastics Federation
Electrical Research Association
Federation of Bone Users and Glue Manufacturers
Federation of Hide, Gelatine and Glue Manufacturers

.H..:o Government Department and Industriai Organisa-
:n.:. marked with an asterisk in the above [ist, together
with the following, were dircclly represented on the

Comumittee entrusted with the preparation of these
British Standards :

Ministry of Aircraft Production

Ministry of Works

Royal Aircraft Establishment

Department of Scientific and Industrial Research
Association ol British Plywood Manufacturers
Scciely of British Aircraft Constructors

Timber Trade Federation of the United Kingdom
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" B.S: [203: 1945

BRITISH STANDARD SPECIFICATION

B.S. 1203:1945.

'SYNTHETIC RESIN ADHESIVES FOR
| | PLYWOOD

(PHENOLIC AND AMINOPLASTIC)
SPECIFICATION

SCOPE
. This Specification provides the methods of test and technical provisions

recessary in purchasing specifications for adhesives based on synthetic resins,
with or without additional hardeners. .

The quality of the adhesives is determined by tests .ann on .,..,ooa joints.
The failing loads obtained on the test pieces prescribed are incapable of
conversion into terms of siress values (lb. per sq. in.). .

The synthetic resin adhesives covered by tiis Specification are intended
for the manufacture of flat or curved plywood. They may be tequired for
use hot or cold, and are intended for use when the surfaces to be joined can
be brought inlo close contact by means ol adequale pressure. Plywood
adhesives may be required to show resistance to water at various temperatures,
and corresponding types are provided. .

The synthetic resin adhesives covered by this Specification are manu-
factured and sold in three forms :

Lignid ~ which may or may not require the addition of hardener, in
liquid or powd:zr form, before use, or may be used with a
hardener separately applied.

Powder  tequiring the addition of water or other liquid, with or without
-2 separate hardener, before use.

Film consisting substantiully of a dry resin in film form.

In =ases where the resin requires a hardener, the types described in
Clause 4 cover the combination of resin and hardener, and where the resin
and hardener are sold separately, neither alone can be said to comply with
any of these specified types. Where additional fillers, modilying agents or
extenders are authorised by (he nanufacturer, the specified combinations
only are covered by this Specification.

DEFINITIONS

2. For the purpose of this Specification the following definitions shall apply:

a. Synthetic resin adhesive. A composition substantially consisting of a
synthetic resin of either the phenolic or aminaplastic type, but including any

4
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hardening agent or modifier which may have been added by the manufacturer,
or which may be required to be added before use according to the manu-
facturer's instructions.

b. Symnthetic resin’ A synthetic resin (phenolic) is derived from the
-reaction of a phenol with an aldehyde. A synthetic resin (aminoplastic) is
derived from ghe reaction of urea, thio-urea, melamine or allied compounds,
or mixtures of these compounds, with formaldehyde.

¢, Hardener. A material used to promote the setting of the resin. {t may
be supplicd separately, either in liquid or powder form, or may have been
incorporaied with the resin by the manufacturer. 1t is an essential part of
the adhesive, the properties of which depend upon using the resin and
hardener as directed.

¢, Ordinary storage conditions. Indoor storage, giving adequate protection
from the weather and a temperature of the material not exceeding 70°F.
(21-1°C).

e. Spread of adhesive. The amount of adhesive applied in order te join
two surfaces. In single spreading this amount is applied to one surface ; in
double spreading it is equally divided between the two surlaces to be joined.

Is Glue-line. The resultant layer of adhesive ellecting union between any
tws adjacent wood Tayers in the assembly. .

& Open assembly time. The time elapsing between the application of
the adhesive and assembly of the joint components,

. Closed assembly timme. The time elacsing between assembly of the
joint components and the application of pressure, .

GENERAL

3. «. Identification. Each container shall be marked with the number of
the manufacturer’s batch constituting a unit in production.

b. Sampling, A representative sample shall be drawn lrom each batck
of adhesive. Such samples shall in each cise be tested separately, and not
be bulked with other samples or otherwise averaged.

c. Re-testing. In the cvent of failure to comply with the requirements of
any particular clause or clauses, the batch of material concerned need be
re-tested only in respect of such requirements. In the event of the re-test
failing, the batch shail be rejected.

d. Keeping qualities. The adhesive shall still comply with the requirements
¢! Clauses 6 and 7 after the resin and hardener have been stored under
ordinary storage conditions in the original closed containers to the date
specified by the manufacturer. [n the case of resins or hardeners which may
deteriorate in storage, the manufacturer shall affix to each container a label
showing the date by which the conients shall be used.

5
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¢. Instructions for use. The manufacturer shzil furnish instruction sheets
detailing the manner in which each resin or recommended combination of
resin(s) and hardener(s) shall be used. These sheets shall give information,
in the manner indicated below, on the following subjects, where applicable :

(i) Storage life of nnmixed materials (shelf life). Attention should be
drawn 1o ike shelf life of the adhesive components by refetence to the
container label referred (o in Clause 3 4.

(i) Preparation for use. The proportion of resin, hardener and filler
(if authorised), methods of mixing, recommended types of mixing
apparatus, and nccessary precautions of any kind should be stated.

(iii) Usable life of mixed adhesive (pot fife). The approximate maximum
times should be stated during which the adhesive, maintained at tem-
peratures of 50°, 60°, 70°, 80° and 90°F. (107 15-6°, 21°, 26-7°, 32°C)),
will remain fit for use so as to conform with the requirements of the
specification.

NOTE. Any deviation in temperature arising in the adhesive from fluctuations in
air (cmperatute, or from reaction of the malerials or other causes, will result in
a corresponding alteration in the pot life. .

{iv) Methoil of use. Guidance on the following points should be given:

1. Range ol moisture content of wood
2. Preparation of wood surlaces
. Method(s) of application, such as mixed or separate application

of hardener and resin, and single or double spread
Normal amounts of spread in ib. per 100 sq. (t.
Maximum and minimum open and closed assembly times
Recommended range of pressures in 1b. per sq. in.
Post-treatment of finished product

8. Cleaning of containers and teols.

{v) Serting rimes and conditions. The recommended range of temperature
should be stated to which the adhesive in any giue-line may be subjected,
and also the minimum and maximum times for which pressure should be
maintained at temperatures within the range.

Caution. Such basic information is capable of direct application only
to flat plywood.

TYPES

4. Requirements are specified for four tyges of adhesives, distinguished by
their degree of resistance to water (see Table 1). The adhesives may be
employed hot or cold, according to the manulacturer’s instructions, provided
test pieces correspondingly prepared comply with the reguirements of
Clauses 6, 7, 8 and 9.

B.S. 1203 : 1945

MECHANICAL TESTING

§. The pulling of the test picces and the computation of the mean failing
load shall be carried out as described in’ Appendix B.

DRY STRENGCXA

6. The mean failing load of a set of six test pieces, prepared by the method
of Appendix C and tested by the method of Appendix B, shall be not less
than 259 Ib. for ali types. ,

RESISTANCE TO WATER

7. The tesistance of an adhesive to water shall be such that a set of six test
pieces, prepared, treated and tested in accordance with Appendix D, shall

show a mean failing load not less than the corresponding value indicated
in Table .

TABLE 1. RESISTANCE TO WATER

Temperature of water i
in which fest picoes Time in Mean
arc to be immersed hoursof | [ailing load
immersion of
1b,
(minimuwm)

A 15

A, 70 :

A100 ! 100
AX.100, _ , 3 _ 200

Ifso ..mmc:.oa by the purchaser, the manufacturer shall produce evidence
that adhesives of the types A.70, A.100, AX.I00 also comply with the
requirements of type A.15.

MYCOLOGICAL TEST

8. The resistance to micro-organism attack of all adhesives covered by this
specification shall be such that, when tested by the method described in
Appendix E, the mean failing load of a set of six test pieces shall be not less
than 250 Ib.

NOTE. It is not intended that this test shall be carried out on cvery baich, but only
when required by the purchaser.

ACIDITY. {pH VALUE)

9. The attention ol adhesive manufacturers js drawn to the undesirability
of resin and hardener formulations which are likely to give an exudation
during setting which is too strongly acid. Sufficient information is not yet
avatlable upon which to base acidity tests for inclusion in this specilication
but some form of test may be added later.
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APPENDIX A
VENEERS FOR USE IN TESTING PLYWOOD ADHESIVES’

Veneers shall be rotary-cut home-grown European beech (Fagus sylvatica),
with the growth rings approximately parallel to the face, 16 S.W.G. thick
(0-064 in. - 0-005 in., or approximately Xe in. or 1-6 mm.).

The veneers shall be smooth cut on both faces, siraight grained and free
from all defects at least over the arca that will form the middie 2 in. length
of the test picces. Tapeless splicing or the joining of veneers edge to edge by
gluing without the use of an overlying tape shall not be regarded as a defect.
Elsewhere, the occurrence of slight defects such as small splits, small live
knots and short grain, may be disregarded. The moisture content of the
veneers, as determined by the method deseribed in Appendix F, shall be
12 per cent = 214 per cent.

NOTE. The specificd moisture cantent of 12 per ceat 4 214 per cent corresponds with
the conditions attained by wood during storage in 2 normally-heated room in the British

Isles.

APPENDIX B
PULLING TEST PIECES AND COMPUTING THE ﬂ.mwcr..ﬂm

NOTE. Owing lo the non-axial transmission of load through the prescribed test picces
and the consequent tendency to bend during pulling, the strength which the joints develop
on test §s influenced by the extent to which bending is restrained. Tesling machines vary
widcly in this respect, ong extreme being represented by the shot loading type of machinc,
in which the upper grips are <uspended through two ariiculated joimis from a lever free
to move longitudinally, while the other extreme is typified by the standard high-capacity
testing machine with substantial wedge grips in a massive head, in which the gnds of
the test picce are maintained rigidly in line throughout the lest.

At present there is insuflicient knowledge about the influence of the various factors
involverl to enable them to be 1aken into account for purpose of specification ; nor can
any of the existing testing machines be regarded as sufficiently near the idea to scrve as
a standard, Pending the development of a standard method of test, control is limited to
\he rate at which the load is applicd to the Lest picce, Lo the distance between the grips,
and 1o the accuracy with which the load is measured. The rate of loading in paragraph b
{ii) {2) below is desipned to Lake inta account the slip experienced with wéage grips,
particularly when testing joints after soaking.

a. Accuracy of testing machine. The test picces shall be pulled in a
testing machine capable of measuring the failing load with an accurzcy within
=+ [ per cont.

b. Raie of foading. The rate of loading shall be as Hows :

{i) In testing machines provided with 2 means of conirolling the rat

of increase of load :
The rate of increase of load shall be between 300 and 600 Ib. per minute.
(ii) In testing machines where control is of the rate of separation of
the strairing heads, cither :
{1) A device shall be provided, incorporating a pointer moving at
conslant speed over a scale graduated so.as to indicate a rate of increase

§
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conditions shall be as recommended by

| - - - o
be ﬁ:; Owﬂh— Gv m::_uHC interleay 1ne ...:un_ n LOOO—QDZGQ Wi the
5 v u_.__ 3 manuil;

i M“.. memrﬂ_%_.“: _N__:.w m_E:m of b. (i) above, with which the load indicator
:Eni:_u:.om_ _.Mr_sn.m:m: be caused to move in unison by appropriate
o pulatior n.. ¢ rate off stzain control. A scale having 45 divisions

o the uil circle Anoqommo:a_:m to the mean rate of loading of 450 Ib
WE.E_U__M_H__@u placed behind the seconds hand of a clack, M.o:E cn..w.
puiiable. nSﬂn. .:.ﬁ necessary limits of accuracy would be maintained

.«ad .W”Ham ” e w.o.:ﬁ..w In agreement within £ 33 per cent ; or
cnn..acu:nw _.nmﬁ“:“__u__m ,_..““n_u M:Mu_.wnam:n_., that the time taken S.ﬁuwm from
> ifie i vithi

limits which worl? apply %:ac_. b. ﬁ_wﬁ.ﬂ_w MMMM_. MM““ o 1 e the

I mwu i
Ou 11 Oﬁu_ Beanimum —OM—Q O— IUS —TJ nrﬁ n_:.._ﬂ —._:Onf_ﬁ— muﬂ:eﬂﬁ—u

i = 30 Ib. foad and 200 Ib, load, ie., in mznqmmm..:..u- the load by

150 Ib., should be ; 150 150 i
between 300 and &60 minutes which is behween

¥ and 3 minute),

¢. Distance between the or; i t
. G . grips. The distance boty ¥H 3
testing machine shall be between 2% in. and 234 in veen the grips of the

. h. P i _.- — .
a om Q—M::u__ ol resulfs, _:ﬁ mean hmw.;_:: HCHQ _OH : sk n:m. muﬂ
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APPENDIX C

.ﬁm._HIOU OF PREPARING TEST PIECES FOR
DETERMINATION OF THE FAILING LOAD

a. Preparation of adhesive. The adhesive shall be prepared and used

accordi L ; .
EM“MH“M_% lo :ﬁ._zu::n:o:m supplied by the manufacturer, Where these
st OWWWHM:_MWOE mn_u“..m_c application of the resin and hardener and
132 of adnesive, the test boards sha i :
sprlisation my g It be prepared by the separate

o b, .ﬁc...m:,__nza: of the test boards. Test boards of not .ess than 9
i ; . L H mn. x
o in _szﬁ“u.«..wwﬂ_p be noﬂ.;:,:n.na by ro:a_:m together three beech veneers
a.nzn_.w_.z.:mmamﬂn a requirements of Appendix A, with the erain of the core
e ao.._ v_,.hamzm_nm to mrmn of the iwo face veneers. The _qﬂovuﬂnn adhesive
,.oz.w 2 applied lo both sides of the core, or to the inner surface of cach face
yone o. M_. Wm::ﬁ ﬂw::?ﬂ:,ﬁ directs, but care shall be taken in all cases to
asure that the adhesive is uniformly ,
. y spread and the surfaces co 3

Mﬁwwuna _..h_,:n veneers m.ru: ihen be assembled and loaded in a Mt _h_n_u_o_mn_x.

In the time specificd in the manufactarer's instruction ; .;w vnnmm_.ﬂm.v

the manufacturer, Film glues m__um

1ciurer’s
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