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SBAC Technical Specification No, 65

Recommendations for the

Adhesive Bonding of

Cured Rubbers to

Other Substrates

This document has been prepared by the Elastomeric Components Sub-Panel
of the Non-Metallics Committee of the Society of British Aerospace
Companies Ltd., and is intended to present the designer with information
on selection and application of adhesives for rubber bending.
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TECHNICAL SPECIFICATION TS,65

RECOMMENDATIONS FOR THE ADHESIVE BONDING OF CURED RUBBERS TO OTHER SUBSTRATES

-1, INTRODUCTION

1.1 The recommendations contained in this document are intended as a

guide to assist in the adhesive bonding of rubbers to themselves
and” other substrates,

1,2 The recommendations are NOT intended to cover the joining of
rubbers to other substrates during the rubber curing process,
Many of the adhesives listed are of the contact or cold bonding
types thereby recognising the importance of these types of adhesives
within the Aerospace Industry,

1.3 The appended listsof proprietary adhesives are not complete and
are included for information, Many other adhesives are available
but these together with those listed should be proven suitable for
use by testing prior to using,

1.4 Reference to the tables and appendices contained in this document
will indicate surface preparations and adhesive systems which have
been found satisfactory in practice, ’

3. CLASSIFICATION OF ADHESIVES

This document segregates the adhesives into two basic application
types, cold and hot, These types are divided into contact and non-
contact groups and a final sub-division indicates the basic
constituent of the adhesive, The adhesives are also identified
numerically for cross reference purposes in the appended lists of
proprietary available adhesives known to be of that type.

3. USE OF GUIDE

> The adhesive systems are listed at the top of the Reference Chart
(Sheet 11) and their adhesion characteristics to rubber and other
materials are given in the appwpriate squares, By referring to
the two materials to be adhered, suitable adhesive types may be
selected. Further selection of the most suitable type of
adhesive for this combination can be made by referring to the
detailed notes on each adhesive system where information is given
on features such as: Jjoint strength, temperature resistance,
oil and fuel resistance and processing requirements,

When the adhesive type has been selected, reference should be
made to Appendix 5 where proprietary available adhesives are
listed for each type. These lists are not comprehensive and
other similar adhesives may well prove equally satisfactory,
Further information should be sought from manufacturers if

required,
4, GENERAL CHARACTERISTICS OF ADHESIVES
4,1 Selection

The adhesive should be selected to give the properties required
with the maximum ease of processing, e.g. consideration must be
given to the method of application and requirements for curing
and applying pressure, Non-contact adhesive systems normally

require more attention to processing detail, Jigging is [)()(:lj[T](;[]ts;
required,
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GENERAL CHARACTERISTICS OF ADHESIVES (Continued) g

Cure

It is essential that full cure be developed in accordance with

the manufacturer's instructions (or on the results of test
evaluation) before the best resistance to environmental conditions
can be expected (refer also to para, 4.7).

Rubber based adhesives

These should always be used when a flexible joint is required,
The cured adhesive reflects the property of the basic polymer,

Epoxy based adhesives

These adhesives give rigid inflexible bonds of high strength,
They are not suitable for flexible joints but some have useful
gap filling characteristics,

Phenolic-based adhesives

These hot bond adhesives give high shear and peel strengths but
have a limited degree of flexibility,

Flammability

Cured adhesive films may be flammable and may therefore affect
the fire retardant rating of the adherends, In general, those
adhesives based on polychloroprene (neoprene) are less flammable
than others.

Integrity of Bond

It must be appreciated that an adhesive bond cannot be assessed by
any form of non-destructive testing. Unless the recommended
practices for preparing and making the bonds are strictly followed,
a sound joint cannot be guaranteed.

MIGRATION OF PLASTICISER

Some plastic materials, principally polyvinyl chloride (PVC) and
its co-polymers, and some rubbers, principally natural and
polychloroprene (neoprene) may incorporate plasticisers which
cause loss of adhesion between the surface and the applied
adhesive, '

Case must be exercised to avoid bonding in those cases with
unsuitable adhesives,

APPROVALS

Many of the adhesives quoted herein have received approval by the
Ministry of Technology, for specific applications, Where known,
the information is appended in the proprietory data sheets,

CAUTION

Due to the variation in rubber formulation and the variability
inherent in the rubber bonding process, it is strongly recommended
that when an adhesive has been selected, testing should be carried
out to determine its suitability for that particular application,
The surface treatment of the materials being bonded is of the
utmost importance; details of suitable treatments are given in

Appendix 2. Documents
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8, STORAGE CONTROL

The successful application of adhesives is partly dependent on
their conditions when used, As many adhesives are now
sophisticated and of limited 1ife, the manufacturers' recommended
storage conditions of life limitation and temperature must be
followed,

Experience has shown that three standardised temperature
conditions are sufficient to cover the requirements of all
existing products and a scheme to suitably label and identify
products for this purpose is detailed on Page 9,
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Terminology
Cold-bonding Adhesives =~ those that will harden elther by solvent
evaporation or by chemical cure at room temperature, The hardening can
often be accelerated and the properties improved by the application of
heat,
Hot-bonding Adhesives - those that require heat and‘frequently pressure

to cure and develop their full properties,

Rubber-based Contact Adhesives = those based on rubber/resin mixtures in
solution in suitable solvents which immediately hold fast under light pressure
on contact of the two prepared adherend surfaces,

Epoxy-based Adhesives - those based on epoxide resins either filled or
unfilled and cured by the use of hardening agents and/or heat,

Phenolic~based Adhesives - those based on phenolic resins modified by
certain rubbers to impart a degree of toughness to the bond.

Non-contact Adhesives =~ adhesives which do not hold fast on initial
contact of the two prepared adherend surfaces, These adhesives require
suitable jigging to hold the adherends in their correct position during
the adhesive curing cycle,

One-part Adhesive - &a formulation which will harden on suitable
processing without the addition of other components,

Multipart Adhesives = a formulation which requires mixing of two or more
constituents to enable the hardening to be effected, In most cases the
hardening then takes place at room temperature,

Flexible high solids rubber-based adhesives - both one and multi-part,
_containing not less than about 90% * solid matter in the uncured state,
the resultant bonds of which are flexible,

* Whilst this proportion is typical, some rubbers produce high-viscosity
solutions and therefore require substantial proportions of solvent to
make them suitable for application and for adequate wetting=-out.
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SURFACE TREATMENT OF ADHERENDS

The purpose of surface preparation for adhesive bonding processes is to
present optimum surface conditions for good bonding.

Because all surfaces deteriorate when exposed to ambient conditions either
due to natural oxidation, migration of plasticiser, or contamination from
airborne media, it is necessary to ensure a minimum delay between the surface
preparation and adhesive application, All bonding operations should be
planned to ensure this, It is recommended that the surface preparation and
the application of the adhesive be completed within the same working shift,
CLEANLINESS IS VITAL, and in no circumstances should cross-contamination of
other surfaces with silicone rubbers or silicone adhesives be permitted.

115 RUBBER

(1) Preparation by Abrasion

The surface should be degreased, liéhtly abraded and again
degreased immediately prior to the application of the )
adhesive, A suitable method of degreasing is with clean,
lint free cloth or tissue wetted with suitable solvents,
M.E.K. and toluene are suggested, but statutory fire
regulations must be observed, Abrasion may be carried out
by grinding, alumina blasting or abrading with Grade 100
garnet paper, )

NOTE :

Where the rubber is too thin to abrade, the surface may be
degreased only,

(ii) Preparation by Acid Cyclising

NOTE: THIS PROCESS MAY BE HAZARDOUS TO PERSONNEL

The surface should be degreased as detailed in (i) above and
when dry, the bonding surfaces wetted with concentrated
sulphuric acid (S.G.1,84) for a few minutes, After treatment
with sulphuric acid the rubber should be liberally washed in
clean running water and dried, The exact time of treatment
will be dependent on the rubber being treated, but may be
Jjudged by the appearance of fine hair-line cracks on the
treated surface when gently flexed,

NOTE 1: This method of surface preparationis more suitable
for non-polar rubber, such as natural or neoprene,

NOTE 2: This process should be carried out with great care as
. improper processing can lead to unsatisfactory bonds.

2. METALS
The surface should be degreased either by immersion in a solvent
vapour bath or by swabbing with stabilised trichloroethylere or

other solvent, This should be followed by mechanical abrasion
using grit blasting or Grade 180 abrasive paper,
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(1) The following treatments should not be removed or abraded:-

(a) Fresh unsealed anodising (aluminium alloys).

(b) ‘'Alocrom' (aluminium alloys).

(c) Non-oiled phosphating (steels).

(d) Fluoride anodising and chromating (magnesium alloys).

NOTE: Aged and sealed anodising should be chemically reactivated,

(1i) The following treatment should normally be removed in the area
to be bonded prior to abrading:-

(a) Passivated cadmium plating
(b) Tin plating
(c) Zinc plating

If this is not possible, the surface should be thoroughly
degreased, except cadmium plating which should be etch primed,
The surfaces should not be abraded before application of the
adhesive, Joints made with these pre-treatments will be of
poor strength,

3. ) PLASTICS (including thermosetting laminates)

(1) Nylons, Polyacetals, Polycarbonates, Rigid PVC

The surface should be cleaned with solvent if required and
then lightly abraded with Grade 320 garnet paper to give a
suitable matt finish followed by dust removal (using a clean
lint free cloth),

(i1i) Acrylics

The surface should be swab degreased using a clean lint free
cloth wetted with industrial or methylated spirits and lightly
abraded with Grade 180 or 240 garnet paper, followed by dust
removal, Alternatively, in place of swab degreasing, the
surface may be cleaned with a 1% aqueous solution of non-ionic
detergent, (e.g. Lissapol N or NX) followed by washing in- clean
water (preferably distilled or de-ionised), and drying
(preferably by clean, warm air),

(iii) Fluorinated Plastics

These materials require specialist pretreatments which use

toxic and dangerous chemicals, The manufacturers' recommend-
ations should be sought,

(1v) Themmosetting Laminates.

The surfacg should be swab degreased and lightly abraded to
remove the surface gloss using Grade 180 or 240 garnet paper,
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(1) Glass and Glazed

The surface should be either vapour or swab degreased and
abraded using a grit blast or a suitable grade of abrasive
paper.

(ii) Unglazed
These should be degreased only.

5. FOAMS (PLASTIC AND RUBBER)

(i) Flexible
The surface should be clean,

(ii) Rigid

The surface should be freshly cut and dry sanded, and free
from dust,

NOTE: Degreasing is not recommended for foamed materials.
8. WOOoD

The surface should be cleaned and sanded and all surface dust
removed,

7. FABRICS AND LEATHER

The surface should be clean, dry and free from loosely adherent
materials, :

8. PAINTED SURFACES

Surfaces with well adhered epoxide or polyurethane primers and

- finishes should be swab degreased, lightly abraded with Grade 180
or 240 garnet paper to remove the surface gloss, Other finishes
and primers should be removed by paint stripper or solvent and
the bared metal treated as in Para, 2,
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ADHESIVES *

1, SCOPE

This scheme determines a sSystem of classification and subsequent
storage of adhesives according to:-

(a) Standard Storage Temperature ranges and conditions,
(b) Length of permitted shelf-life in store,

(c) Re~testing requirements,
2. APPLICABILITY

To all materials supplied against orders bearing the endorsement
'Supply to requirements of SBAC,TS.65,'

2.1 Method of Classification

2,1.1 The system used shall consist of a Classification letter for
storage temperature, followed (if required) by a code number
indicating storage life at that temperature during which the
material will retain at least its minimum required properties,
The datum for life classification shall be the date of Release
or Delivery Note.

2.1.2 Storage Temperature Classification

Class A (Cold Stores) below -20°C (-4°F)
Class B (Cool Stores) between 1° and 5°C (33-40°F)
Class C  (Ambient Stores) between 10° and 24°C (50-75°F)

2,1,3 Storage Life Period

Group 1 (short life) up to 13 weeks ) From
Group 2 (Medium Life) not less than 26 weeks ; date of
)

Group 3 (Standard Life) not less than 52 weeks despatch

For example: Category A2 = not less than 26 weeks' life at
-20°C (or below),

3.2 The classification shall be determined by the manufacturer and
shall be applied legibly, permanently and conspicuously to the
outside of each container or package.

3. CONDITION OF SUPPLY

3.1 No materials shall be supplied or accepted (except by agreement
between the supplier and the customer) with more than the following
portion of indicated shelf-life expired (from date of despatch),

For Group 1 15% or 2 weeks ) Whichever
For Group 2 15% or 4 weeks ; is the
For Group 3 15% or 8 weeks ) longer

* This scheme is adaptable to allied lifed products,
i.e. -sealants, etc,
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4.1 The manufacturer shall, if required and practicable, apply

legibly and clearly on the Release oI Delivery Note and on
each container or package the following information:

'1f required to re-life test in accotdance with...........' *

* To be the covering specification (e, g. DTD,0000) or
manufacturer's domestic technical data~-sheet,

NOTE:

Clause to be excluded unless specifically invoked,
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RUBBER BONDING SELECTION

CHART

} COLD SETTING LiE
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NATURAL/SBR B A c D X A A © cf x B X X A X X D |
ETHYLENE/PROPYLENE D D D D D X c D D X X X X D X X D |
BUTYL X B X c B X A X c* |l x C X X D X X D
POLYCHLOROPRENE X A B € X X A B cx || x B X X A X X D |
NITRILE X B | A € X X A A csfl X B X X B A A D
m NITRILE/PVC X c B X X X B B X X X X X D X A D
m POLYURETHANE X B A @ X X A A C X B X X A X X p |
% |FLUOROCARBON X X C X X X B c cxf X X X B D D D A
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SILICONE X X X c X X X X B A A X b'e X X X D
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PLASTICS
|ALL OTHER THERMOPLASTICS X C+ C+ C+ C+ X B A @ B B X X A A X D
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R R = i
| FIsE |FABRICS, WOOD,LiATHER i oA A | a ¢ X A A A B B B © X A X X A
|GLASS ,CERAMICS A A a C X X A B B[ A © A D A B A c
i
;
|PAINTED SURFACES A A A c @ A A B B*(| B B B D A A A A
1 _ |
~ 41,1 (1.2 1,3 (1,4 [1.5 [1.6 2.12.2 | 2.3]2.4 3.1 3233 |34 [[a.1 4,2 5.1( 6.1 |

* Can be Bonded with special pretreatment

+

Risk of Solvent attack

MODERATE BOND (ACCEPTABLE FOR GENERAL USE)

STRONG BOND (WEAKER SUB-STRATE MAY FAIL)
WEAK BOND

A
B
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Single part natural rubber based contact typre,

cold bonding, Hardening by Solvent evaporation,

NOTE: -
Bond Strength figures quoted represent typical obtainable with natural
rubber to Light Alloy.

gHARACTERISTICS OF TYPICAL SYSTEM
st
1 FORM Liquid
2 APPLICATION METHOD Brush, spreader, spray

3 | STORAGE LIFE Category C3
4 POT LIFE OF MIXED ADHESIVE Not Applicable
5 | OPEN TIME OF APPLIED ADHESIVE R e
solvent and/or heat is possiblé
6 | HARDENING CONDITIONS
(a) TEMPERATURE RANGE Room temperature
(b) PRESSURE RANGE Contact Adhesive
(c) OTHER CONDITIONS Full bond strength develops
after 24 hours,
) TYPICAL PROPLERTIES OF THE SYSTEM
7 | BOND CHARACTERISTICS Flexible
3 USEFUL TEMPERATURE RANGE (OC) - 50 to + 70
9 ENVIRONMENTAL RESISTANCE to:~
(a) WATER Yes
(b) ALCOHOLS (inc. Water/Methanol) Yes
(c) FUELS Aromatic (e.g.Petrol) No.
Aliphatic (e.g.Kerosene) No
(d) OILS % GRKASES Mineral No
Synthetic Di-ester No
(e) HYDRAULIC FLUIDS
Petroleum based (DTD. 585) No
Phosphate Ester (Skydrol) No
Vegetable (Lockheed 22) Yes
Silicate Ester (Oronite M2v) No
(f) OTHERS
10 | TYPICAL STRENGTH AT ROOM TENPERATUREE
(a) SHEAR Not applicable
(b) PEEL 5-10 1bs/inch width
11 | COLOUR RANGE white to black, and colourless
12 B

REMARKS :

Certain adhesives may need
primer on metal, glass and
painted substrates.
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Single part polychloroprene based contact type,cold

bonding. Hardening by solvent evaporation,
NOTE:
Bond Strength figures quoted represent typical obtainable with nitrile,
natural and neoprene rubber to Light Alloy
CHARACTERISTICS OF TYPICAL SYSTEM
1 FORM Liquid
2 | APPLICATION METHOD Brush, spreader, spray
3 STORAGE LIFE Category C3
4 POT LIFE OF MIXED ADHESIVE Not Applicable
. 20-30 mins, Reactivation by
5 OPEN TIME OF APPLIED ADHESIVE solvent and/or heat is possible
6 | HARDENING CONDITIONS
(a) TEMPERATURE RANGE Room temperature
(b) PRESSURE RANGE Contact Adhesive
(c) OTHER CONDITIONS Full bond strength develops
after 24 hours
TYPICAL PROPERTIES OF THE SYSTEM
7 BOND CHARACTERISTICS Flexible
8 | USEFUL TEMPERATURE RANGE (°C) - 40 to + 70
9 | ENVIRONMENTAL RESISTANCE to:-
(a) WATER Yes
_ (b) ALCOHOLS (inc. Water/Methanol) Yes
(c) FUELS Aromatic (e, g.Petrol) Occasional contact
Aliphatic (e, g.Kerosene) Occasional contact
(d) OILS % GRFASES Mineral Occasional contact
Synthetic Di-ester Occasional contact
(e) HYDRAULIC FLUIDS
Petroleum based (DTD. 585) Occasional contact
Phosphate Ester (Skydrol) No
Vegetable (Lockheed 22) Yes
Silicate Ester (Oronite M2V} Occasional contact
(f) OTHERS
10 | TYPICAL STRENGTH AT ROOM TEMPERATURE
(a) SHEAR Not applicable
(b) PEEL 10-15 1bs/inch width
11 | COLOUR RANGE Light brown or buff: available
in non-staining grades
12 | REMARKS: Certain adhesives may need
primer on metal, glass and
painted substrates
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