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GLASS FIBRE GLIDER

REPATR MANUAL
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Iniroduction f

Glass fibre gliders have a load carrying, stressed skin
method of éonstruction. This means that any skin damage-vaakeng
the structure and must be repaired before further flying.
Following any sort of an accident the glider structure should
be systematically checked for damage before it is flown again.

Small holes in the wing or fuselage sidn are easily
repaired, and the techniques required are fully exﬁlained in
this mamual, If the damage is exitensive and large areas of

the structure are destroyed, then this manual will be of little

S

value. In cases like this the glider should be returned to

.the manufacturer for professional attention.

The manual is divided into three parts.

1. An introductory section outlining some general topics
to be noted when using glass fibre materials.

2. A repalr section detailing repair techniques for the L
different glass fibre atructure types.

3. A materials section giving detaills of the materials

specified in the manual for repair work.

The manual is constructed from a2 number of data sheets.
Each data sheet relates to a specific topic and cross referencins b
is used to relate topics of common interest. l
A1l the materigis specified in the manual are obtainable

from the Company. Any materials supplied will have been

inspected and passed as conformiﬁg to the standards requilred

for alrcraft work.
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Amendment | Amendment Data Sheets Incorporated
No. Date Affected by
1 Feb, '73 31 Initreoduced

105 Issue 2
109 Tntroduced

2 Mar. 73 NO9 Tssue 2

3 Nov. '"74 | Index ISsue 2
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32 Introduced.
‘33  Introduced

4 Oct. '75 | Index ".ssue 3
3% Introduced
35 Introduced

5 Jan. '76 | Index Issue &
36 . Introduced
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INDEX

GENERAL SECTION

Introduction to Glass Fibre

Storing of Glass Fbire Materials -
Tools required for Glass Fibre Work
General Safety Precautions when using
Glass Fibre

REPATR SECTION

Wing Damage -~ check i1ist

Fuselage Damage - check list

Repairs necessitating Manufacturer Liaison
Strength Considerations of Glass Fibre Repairs
Preparation of Glass Fibre Repairs C

-Surface Preparation for Glass Eibre‘Léminates

A. Bonding

B. Release :
Technique of Laminating Glass Fibre
Pre-laminating Glass Fibre ) T .
Pre-wetting Class Fibre Unidirectional Rovings
Inspecting Glass Fibre Repairs .
Finishing Glass Fibre Repairs

‘A. Mould

B. Gel coat

-Single Skin Repair - Accessible from one

Side only . K
Single Skin Repair - Accessiblez from both Sides
Sandwich Structure Repair - Damage to. Outer
Skin Ply. _
Sandwich Structure Repair - Minor Damage to.
Both Skins . )
Sandwich Structure Repair — Major Pamage to
Both Skins :

Sandwich Structure Repair -~ Major Damage to

‘Both Skins - Alternative Repair Technique to

Data Sheet No. 24

Repair of Worn Bushes .

Repair of Triangulsr Stiffeners

Repair to Dazmaged Trailing Edges

Latcn Pin Repair

Repair of Damaged Fititings

Replacenment of Canopy Transparencies

Repair of Damaged Rigging Bushes

Replacement of Spigots on Restrel Fuselage
Rigging Bar

Installation and Removal of Roller Box Assemblies

Droken Fuselage Repair

Removal and Installation of G.R.P. Control Surface

Hinges

Some Do's and Don'ts
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IRDEX (contd).

MATERTALS SECTION

Leminating Resin - 162/113

Gol coat Resin

Glass Fabric - Interglas
Unidirectional Rovings .~ Silenka
Release Agents

Microballoon Epoxide Bonding Paste
Cotton Flock Epoxide Bonding Paste:
POT-F.E- Bush Filler

Bush Filllex’

Glass Flock Epoxide Mix
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Introduction to Gloss Fibre -~

Glass fibre composites have two basic constituents, the
glass fibres and a surrounding plastic matrix. The fibres

reinforce the plastic matrix and carry most of the applied:

load. The matrix gives the composite its rigidity and

protects the fitres from modsture or chemical attack during

service, -

‘Glass fibres, are generally woven into a fabric, which
gives a regular orientation to the fibres and enables-them
to be handled more easily. T el

To produce a glass fiore laminate, successive layers of

the fabric are placed into position and-impregnated with resin.. .. -

The liguid resin solidifies within a few hours, . and ;fter_post
cu?.-ing at elevated temperature, "forms a strong matrix around
the Libres,

Using this technique, intricate shapes can easily be
formed with the load carvying filsments orientated in the
best possible manner. Furthermore,«bécause glass fibre is
built up in layers it is possible to locally reinforce the

leminate and mould in load bearing fittings, ete.

Types of Glass Reinforcement

After production of the basic glass fibres, numbers of

continuous filaments are gathered together to form a collection

of parallel fibres known as a roving.
Glass Ffabrics are made by weaving rovings together.

Depending upon the closeness of the weave and the number of

rovings in each weave of the fabric different welghts per unit

area may be wovene.
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There are two main types of bidirectional glass fabrics. ¥
Plain wea;re has an over one and under one configuration
(Fig. 1) and is used for most flat surfaces. Twill weave
has an over one under two configuration (Figs. 3 & 4) a.nd is
used where a good drapeability around compound curve shapes

is required.

A unidirectional glass fibre fabric has the majority of

the "g'ia_a;smf:lbres lying parallel and in one direction with

only énough transverse fibres to hold the fabric together oo-

(Fig. 2 ).

Rovings may also be used either individually or grouped }

tc_iééi:iiéi;_'fo give a. fully unidirectional composite.

Chopped strand mat has random shqi-t fibres lightly heid
together with a binder. A laminate of this material is he-av.y
and of low strength compared with one of woven fabrics. As

a result it is little used in glass fibre gliders.

‘Most laminating resins come in two liguid parts, a basic .

resin and a hardene_r.
Once hardener is mixed with the basic resin a chemical

reaction begins and the mixture begins to solidify.

)

The ‘proportion of hardener to resin is absolutely critical,---

since the cured strength depends upon it. An excess of hardener
in the mixed resin is as damaging as a deficit. In bo_th cases
th.eplcuréd resin will have an incomplete molecular structure

and poor physical properties as a result.

The temperature of the resin mix affects the rate at which
the curing reaction occurs. If the temperature is too low the
resin will be too thick to work and will drain out of the
laminate before solidification occurs. Amblent temperature

and humidity requirements are specified by the resin manufacturer.

t



ek b

o
i v —

TP

Data Sheet 1
Page 3

The length of time before a mix of activated resin begins
to solidify (pot life) is dependant upbn the temperature, and
the quantity of resin., Once the resin becomes thick and.
stringy, the curing process :!.s’ well on its way. Resin in this
state should not be used"sincé the cured strength properties.
vwill be seriously degraded.

Once‘“the. resin has. hardened, post curing at elevated
teméere_ntu:re is Arequired for .the resin to gain 1ts full strength.
If a large enough oven is mot avallable, a hot air tent should
be constructed around ths repair with a thérmometer meastring
the average ftemperature inside the tent.

Iiguid resin is soluble in Acetone and Methyl Ethyl Ketone

(MEK). Either of these solvents may be used to clean wet

brushes or remove clothing stains, etc., (Note: many man made
fabrics are also soluble in Acetone or MEK). - Once the resin -- -
has cured, it is absolutely meutral. It will not sweil or -
shrink with changes.in climate and is only attacked by a few

chemicals..

Gel Coats ' C s

The dl-xrability and appearance of a glass fibre moulding
is dependant mpon its ex_pbs'e'd surface. The purpose of the -
gel coat 1s to provicie a resin rich covering to the exposed -
eurface of the laminate. This prevents the cutermost glass
fipres of the laminate from becoming exposed and liable to
attack by moisture and sunlight. If the gel coat 1s piligmented
a solid coloured surface is also given to the laminate.

Generaliy the gel coat surface is incorporated in the
moulding process but it may also be used as a paint, and

after curing, polished up to give a smooth glossy surface.
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Interglas 90070 Interglas 92145
Plain Weave Unidirectional Plain Weave
78 gms/sq. metre 210 gms/sq. metre

Fig. 3.

) #3
Interglas 92125 Interglas 92110
Twill Weave Twill Weave
280 gms/sq. metre 160 gms/sqg. metre

The pictures above show the cloth as seen when held up
to a strong light. A cloth sample from the damaged area
should be held to a strong light after the resin is burnt

“-= . off-for-identification (Ref. Data sheet 14 Page 1).



[rp—

B0 ke

[T SO

Data Sheeat 2
Pago 1

. Storing of Glass Fibre Materials

-

voring Resin

Most laminating resins have s limited shelf 1ife which
is specified by the manufacturer. In general they should be _ _
stored in airtight tins at a cool ftemperature. The resin

should be allowed to warm to workshop temperature well before nse.

Storings Hardener

Hardeners generally react with oxygen ia the ailr so must
be stored in airtight containers. Some hardenexrs may crystalise
if they become cold. To liquify the hardener it should be

warmed and then allowed to cool to room temperature.

Storinzg Glass Fabric

_Glass fabric snould be stored in a warm dry atmosphere.

In order to preserve the fibre surface treatment it must not

get damp.
Before use it is recommended that the fabric is heated

to 45°C in an oven to drive off any molsture that may be in - -

the fabric.

‘Storing Acetone, MEK! etc.

Both Acetone and MEK are highly volatile and inflammable.
Containers must therefore be tightly sealed end kept at a low

temperature.
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Us_eful Tools for Glass Fibre Wbrk

Brushes of 1" width to 3" width. S

Clean splints of wood for stirring,.etc.

Scissors.

Number of "I;in cans to hold solﬁ;;ants for brush cleening, etec.
Unwaxed paper cartons or tin. cans to hold quantities of
reain.

Sanding blocks of various sizes and shapes.

Sharp txrimming knife. - -

Hacksaw blades wrapped with tape at one end to form

& handle.

‘Selection of hand files.

Weighing scale which is accurate to within one gramme.
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General Safeoty Procautions when Using Glass Fibre

Host resins are irritant to the skin. Many people are
allergic to the resin and repeated skin contact can produce
serious damage. If sympto&:s of an allergy appear when the
resin is used, further contact should be avoided, and the
syn;ptoms will slowly fade awaye.

Direct skin comtact with the resin shculd be avoided
and rubber or plastic gloves worn when there is a possibility
of the hands becoming severaly contaminated.

The resins and solvents used in glass fibre are alil

" poisonous ao .every precaution should be taken to keep them

away from foecd. The face and especially the eyes _s'houvld also-

be protected from resin and its solvents.

. If a rotary griﬁder is used on a glass fibre laminate,
much glass and resin dust will be produced and a respiratory
mask should be worn for protection. The same dust is likely
to éause an irritant skin rash io develop on the forearms,:
especially_ when glass fibre is being hand sanded. fi‘he arms

should be washed in soapy water and the.operator should

avoid scratching, especially while dust is lying on the skin.
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Fuselasze Check Procedurae

Goneral

Fibreglass damage is mainly seen as cracked wow ¢oat and wvhite blushes in the glass c¢loth. VWhite blushos
will show as dark patches when' a light is shone through single skin laminate., GChock all hinges and
attachments for free play and difficult movement ox agsembly,

()

Tallplane attachments
. Check for free play

Harness

Check fibreglass
around vheel box
moulding

Rudder hinge

Fin Joint Line

Instruments

voF Fuselage Joint Lines °
Operating 0.X.? . : e h

Rudder drive

== =] = l.l = l.\ﬂll.l N

. llduA“ mmﬂposswmdox
oreowﬂunﬂhn
: ‘Tail whoel operation
woﬂwum array in Check for wear

centre fuselage siin . '

Chock for fibreglass

damage

Nose
release

Choeck freedom and
free play of all
controls and their
mountings

.

Harness attachment dﬁno&mmﬂ&upm@ _ .a

. . Chack theroughly
o TRt et By Sk

afeg
TIT 3°9yg ejye(q
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Repairs Necessitating Moowfacturer Liaison

This data sheet describes particular areas of damage '
where liaison with the manufacturex is required before a

satisfactory repair can be made.

Non Repairable Areas

The non repairable areas relevant to a particular glider
are illustrated on Page 2 onwards of this data sheet. In
these areas only very minor repairs, e.g. small skin punctures,
etc., may be made by a non approved repairer.. Any other

repairs must be referred to the mamufacturer.

Extensive Skin Repailr

If large areas of skin require repair, it will be
difficult to reform the correct surface profile without
proper rigid moulds. Also the structure may bs weakened by

the extensive removal and repair of load bearing skin.

Repairs Involving Fabricated Glass :I'_‘ibr:'._? Comnonents et

In a repair of this nature, manufacturerts drawings of
the area involved should be obtained.

Repalrs Involving Glass Fibre Rovings

Genesrally these areas may be repaired by the wmanufacturer
only. To determine the repairabiliiy and exact metned of

construction full detalls should be submitted to the maker.

Fittines requiring Jigeging fo. Positional location

Fittings that are torn from position may require special
Jigging to ensure they are correctly located relative to

neighbouring components.
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Data Sheet 13
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Strength Considerations of Glass Fibre Repairs

The strength'of a glass fibre repair is generally
dependant upon the bond stx-"ength of the repair to the original
structure. Since the repair receives its working loads through.
this bond it is imperati_ve that every effort is made to ensure
a perfect connection.

Correct surface preparation of the bond area is vital.

Data sheet 15 section A gives detalls of the necessary procedure.

Local areas of poor bond strength within a larger bond

area give rise to stress concentrations which can initiate

trapped between the adhering surfaces. If 1-:he first layer of
a patci:_. 4s oversize and no attempt is made to trim it down
(ref. Data sheet 16, para. 6) a poor bond area may exist at
its boundary. This can be serious, since the.resulting stress
concentration may iﬂitiate_a poeeling failure which would
quickly propogate throughout the bond.

A patch repair that is much stiffer than the surrounding

‘structure will also generate a peeling stress on its bond

boundary.  To mél.nimise this effect the edges must be feathered
off and the patch thickness built up gradually. Correct o
splicing and smoothin:g of the repair will ensure that this
happens. Repairs to sandwich structures should have matching
core materials between the replacement and the original in
order to prevent any large differences in stiffness. Fox the

‘same reason the number of cloth layers in a repair should be

similar to the original.
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Splicing of glass fibre joints is necessary to reduce
stress conc;entrations and 1limit the bond tenhsile stress.

The minimum splice angle is 1330 (Fig. 1). At the corness of
a spliced joint oversize patches can cause resin rich areas .
to occur (Fig. 2) vhich may inititate bond failure., A
correctly trimmed patch does not have any tendency to form
these resin rich areas (Fig. 3).

A study of the repair data sheets will show that one
layer of cloth 1s recommended to finish most repalrs. This.
exﬁr_a’ layer of cloth i3 used to reinforce the edge joint and
algo provides allowance for any damage to the surface fibres
when Tinish-sending the surfa.ce-. 96070 ox’ simil‘ax_' thin cloth
should preferably be used for this layer, so. that when the’
repair is finished with gel coat, the slight Inunp dne to the
extralaysr cannot.be detected.

J oints between pléces of cloth in the Ssame layex should

be overlapped by at least 30 times the.layer thickness. If

"laps of this type occur in successive layers, they should be

staggered to prevent two occuring together,
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Correctly Spliced Joint
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Oversize patch gives
resin xrich area

Bad Jointing Technique

A. Oversize patch. ... ___ ..
B. Incorrect splice angle

Fig.2.
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Good Jointing Technlque

Ae Patch is no larger than chamfered area
B. Cloth edges correctly staggered
c. Correct splice angle

Fig.3

ot to scale
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* Preparation of Glass Fibre Repairs

This data sheet describes the preparatory steps which

are common to most types of repair.

The location of the repairs should be noted znd their
relationship fo non-repairable areas. If anything otéxer
than a minorxr repair is required in these areas the
manufacturer should be consulted.

Cracks in the gel coat finish indicate severe straining

of the glass fibre structure at that point. To determine

whether the glass fibre is damaged, it is nece‘séary to

remove the gel coat by gr:l.nding it away ox carefuliy
chiselling and peeling off. IXf the glass fibre shows
signs of overstraining, (white cracks in the structure)
the affected area should be-cut out and the damage -
tireated as a _hole.

The structure type to be repaired,. should be ascertainea,
also whether . the area 13 accessible from both sides..

The relevant data sheets describing the repair may now

be selected.

Small samples of material from a known position on the
c.lamaged area are now analyssci to determine the structure
of the original laminate. The--samples are fired on one
edge with a match or cigarette lighter. This burns off
the resin and allows the individual fabrie layers to be
separated. The weight and fibre direction of each layer
mzy now be determined and related to the pareut laminate.
Notes should be taken so that the repair will be identical
to the original laminate. If the structure utilises a

core material, the type and thickness should be noted.
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contd. If the core is balsa wood the grain direction of the

replacement should match the original. If hessian has be;n
used as a core material this will be detected as a b‘rownish
layer sandwiched between the inner and outer skins.

The damaged area should be cleaned and then cut back until
sound material is reached. No evidence of whitening or

cracking must be allowed to remain, and the hole to be

-repalred should have no sharp corners.

The presence of internal controls, fittings or structure
in the damage area should now be noted. Any control
linkages, bearings, étt_:., should be taped to keep out
&lass dust and surplus resin, etc.

The patch e&gés are now prepared according to the repair

data sheet being followsd. Any surface that will have

-g'lla.sa-fib:'r”é bonded to it must be prepared according to

-Data sheet ‘15 section A, VWhen preparing a chamfered

edge the sanding direction should bve towards the tip.

The prepared edges should be examined for any signs of
-delamination, which mast be removed by further. sanding.
The inside of the structure should now be cleaned out. .

and any loose pieces of glass fibre or accumulations of

dust removed.

"The repair should now continue according to the particular

repair data sheet being followed.
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Surface Preparaztion for Glass Fibre Laminates
L)

Surface preparation to ensure a_good bond - Section A

Fibre Glass Surfaces

1. Degrease the area to be worked upon. Thoroughly abrade
the area to remove any gel coat, paint, etc., and expose
e fresh surface. The principle of this abrasion is to
remove the top film of resin from the glass 'and. slightly
roughen the glass fabric such that it becomes whiskery.

.- Care should be taken to -ensure that. too much of the glass
reinforcement is not abraded avay.

2.. Ré;novc-; -any dust with a clean cloth,

3. Degrease the ‘newly exposed surface to rem'o%re any i:ossi.ble.
traces of wax or grease. A clean cloth saturated with
clean Acetone should be u.'_aed‘to wipe_' the surface.

k.- %he Acetone must be allowed to evaporate off from the
purface, Careful use of an hot air blover is recommended

-to drive off any traces of Acetone that may be trapped
in the surface fibres.

5. Having cleam.zd‘the surface it should be used as soon as

. possible,

Metal Surfaces

1. Deérease the surfaces to be bonded.

2. Roughen the surface with a file or very coarse clean
glass papexr. The ideal is to grit blast j.u.st before
bonding.

3. Degrease the surface with Acetone, just before bonding.
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PRE-WETTTRG GLASS FINRE UNTDIRRCTICNAL ROVINGS

In a number of repairs glass fibre ropes are used where
high loads are carried (e.g. around bearing ﬁousings and cut-

outs).

Ropes are usually made up of a number of rovings. The
number of individual rovings which go to maké up the ropes

will be called up on each individual repair.

1. The required number of rovings are cut to their correct
lenzths. N -
2. The rovings -are laid up on a sheet of flat ﬁolythene

or formica. Hold one end of one roving and stipple
along the length of the royingAwith a resin impregnated.....
brush. Take hold of an end of the next roving, keeping.
hold of the first roving. Stipple this second roving

with a resin impregnated brush.

3. Pull the two rovings between the finger and thumb of the.-
right hand to squeeze out any excess resin and to keep

the fibres of the rovings together.

L, Add a further rfoving to the rope and impregnate it in

the same way as before. Squeeze out the excess resin.

5. Repeat this process, adding rovings to the rope until

the desirednumber has been reached.

Am.No.3
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Inspection of Glass Fibre Repairs

-

- Whenever freshly laminated glass fibre has set hard-it

should be inspected for defects before any further work is

done upon it. This data sheet describes the points to be

checked.

1.

L,

The laminate must have cured hard in the correct period
of time. If the laminate has not set, Incorrect mixing
pr_oport:lons or too low an ambilent temperature will be
the cause.

There must be no air voilds in the laminate, particularly
a."I:‘- the bond between the original structure and the

repair laminate.

The laminate must show no signs of insufficient wetting

- out; 1.e. no white fibres visible in the laminate.

The résin cast samples assoclated with the repair sho.uld.
have cured hard in the correct period of time. After

8 hours post curing at 5h°_c the resin samples should be
hard and brittle. If the.y_ka._t'e. still rubbery the resin
was mixed incorrectly.

If any of the above defects are praesent the laminate

must be rejected and'carefully ‘stripped from the ori.ginal

structure ready for a fresh attempt at the repair.

P
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The pdges of the cloth must be triraed to ensure that
the pz;tch only covers the correct area. To trim the
patch, L_I.if'i: the edges and remove the excess with a sharp
pair of scissors. Re-stipple the edges down again.

Each subsequent layer of cloth is then positioned and
stippled into the preceding layers, (trimming if
necessary) until the laminate is complete. - .
Vhen laminating has finished, the répair must be allowed

to cure without any further disturbance.
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Pre-Wettins Glass Fibre

There are a few laminating jobs on glass fibre gliders
vhere the use of pre-wetted cloth is expedient. Glass cloth

is laminated on flat cellophane or plastic film (up to four .-

layers may be laminated at once). The pre-wetted cloth is

then transfbrred to the iob and stippled in place, the plastic

£ilm beiﬁg péeled off as stippling proceeds..

Pre-wetted cloth simplifies the job of laying cloth in
awkward places, but it smst be done with.carefand the

following points noted. _

1. Care must be taken to ensure that the pre—wetted cloth
will have a good bond to the parent material. The .bond
area must be prepared accord;ng to Pata sheet 15 section A,.
and just prior to laying up should be wet with resin.

2. The plastic backing film should be peeléd off as the
clofh is being laid, because with it in place the cloth
laminations cannot assume a double curvature or irregular ..
shape.

3. It is not easy to see if air bubbles are below a number of
layers of cloth but it is important to ensure that none .
are trapped.

L, The edges of thé cloth layers must be staggered so that

there is not an abrupt end to a number of layers.
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HYoodan Surfaces

1. The wood should be clean and free from grease, paint,
pelish, etc., and should be abraded with coarse glass

paper to leave a roughened surface.

Surface preparation to ‘ensure a good release - Section B

1. The moulding surface should be undamaged and free from
surface imperfections, chi:pé,- etc. |

2. The surface should be polished with a non-silicone wax
polish (see Data sheet 101&);

3. Release agent is then carefully brushed or sponged on
and allowed to dry-

4, TIf reguired, activated gel coat is now brushed onto
the mould surface and allowed to become just dry.

5. The mould is now ready for laminating.
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The Technioue of Laminatineg Glass Fibre

This data sheet describes the best technique of -
laminating with glass fivre.
1. Using shaped paper templates all the requisite pieces -
of cloth are cut out. ‘
20 The workshop .temperz.tture must be at least 23°C and-
relative humidity not more than 654.
3. The bonding surface must be prepared according to
Data sheet 13 section A.

L, The quantity of resin required should be estimated and

the correct proportions (ref. Data sheet 100) of hardener

and ::‘esih._- mixed together in a clean container. There

must be n.o possibility of the container contaminating its

contents. -For this reason inwaxed paper cartons are
recommended. Until experience is gained the maximum
quantity of resin mixed at once should be limited to

150 gms.. If the resin is for structural repair wori a

small sample (about lcc) of the mixed resin is now cast

into a container fashioned from aluminium foil. The
sample should be 1abelled and piaced aside to cure for

inspection later (ref. data sheet 18).

5. Brush a coét of :resin onto the prepared surface, place
the first layer of cloth upon-it and stipple the cloth
into the resin, ensure that all aixr bubbles are worked
out and that the cloth weave pattern is not disturbed.
If the brush is very slightly wet witk resin during
these stippling actions it will be found that the cloth
will wet ouft quickiliy, will not stick to the brush and

the resultiﬁg slight surplus of resin will be enough

for the next layer. Beware of using too much resin since

this results in a heavy repair. Ideally there should be

Just enovgh resin in the laminate to wet out the cloth.
¥hen glass cloth 13 correctly wet out the glass fibres

are almost invisible.
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. Single Skin Repair

This data sheet describes the repair techniques for single
damage, where the damage is accessible from one side only,
Work through bata sheet No. 1k. -
The edges around the hole to be repaired should be
chamfered at an angle of 1330 minimum.

To provide support for laminating the patch, the hole
n'ruat-tlave a backing piece attached to the non-accessible

side. The backing piece is cut from thin plywood. or

“.'Tigld foan and 1if possible should be about 25-50m.

larger all round than the hole. It is passed through the
hole and bonded with cotton _flock‘to the "blind" aide of
the laminate as shown in Fig. 1.

Plywood w:.lll_. not econform to.any compound curve without
treatment, so rigid foam sheet should be used for tke
backing piece if the area has compound curvature., In
cases of severe compound curvature shaped balsa blecks

or a preformed backing pléce nust be used = A preformed

backing piece can be made from the-glider by using the +.... .

opposite symmetrical position as a mould. A single
layer of cloth is laminated ont the opposite symmetrical.
position to the: damaged avea and when this is released --
and turned inside out it becomes the required preformed
backing piece. If the single layer is lacking in stiffness
extra layers of cloth may be laminated onte the preform,
but care must be taken not to distort it from the true
shape.

¥hen the cotton flock has cured the clemping wires and

supports are removed.

e
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Finishing Glass Fibre Repairs

In general, most repairs will not have a moulded surface

and reguire pa:i.nting with gel coat znd polishing to match the

surrounding surface. This should be dore as follows:

1.

2

3.

The rough edges of the repair should be sanded off and
blendedb in with the surrounding surface.

The iaminate surface 18 now abraded. Care must be taken

‘not to damage tco many of the surface fibres. Laminated

glass cloth has a rough suxrface texture due to the fabric
wveave, To eliminate the weave teﬁ:_tpre, polythene film
may be smoothed over the finishing laminate whilst it is
still wet. When the laminate has hardened snd the )
cellophane is removed it will be found that a smooth
surface results which may be lightly abraded without
damage to.tt;e surface fibres.

If it is neceasary to remove any humps caused by cloth
creases, etc., then it is likely that the fibres will be
completely cut through and in this case a further repair
to the cloth damage is required.

A thin layer of activated gel coat is now painted over
the abraded surfaces and allowed to just dry.

A second coat 1; now brushed on and allowed to cure hard.
The gel coat is now sanded smooth, and the surface should
be free from imperfections and have a good depth of
colour. IXf further coats are required paragraphs 3 and 4
should be repeated.

Note — that if fresh gel is to be applied onto a cured
gel coat the hard surface must first be lightly abraded
to provide a key.

Preferably all repalrs should now be post cured (rerf.
Data sheet 1 Page 2 and Data sheet 100). However if

the repair is only ot a minor nature post curing is

unnecessary.
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o lZB-SOmm

Bond Backing piece
Using Cotton Flock

Single Skin Repair

Backling Piecs
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The repair is now laminated as described in Data sheet
No. 16.. Only the same number of layers as the original
are laminated at this stage, (Fig. 2).

The repair is inspected according to Data sheet No. 18.

The patch is now prepered for the finishing layer as

followss~—

(i) Rough edges sanded flush.

(ii Surface abraded ready for further laminating.
(iii) Surrounding 50mm. gel coat ground off.

The finishing layer of cloth is now laminated as shown
jn Fig. 3 and polythene smoothed over the wet surface.
The finishing cloth should.he G00'70 or similar thin
cloth. A heavier cloth will reguire more work to produce

a smooth invisible repaii.

When the finishing layer has hardened, remove the polytﬁene

and inspect according to Data sheet 18.

The repair is now finished according %o Data sheet 19.
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& Single St-in Repair

This data sheet describes the repair of single skin-

damage when it is readily accessible from both sides.

A satisfactory repair could be made exactly as described

in Data sheet 20. However, because of the easy accessibility

the repair may be laminated up from the inside against a

backing piece that is removed after the repalir has hardened.

This sethod of repair can give a smooth moulded finish to the

external surface.

i Y

2e

Work through Data sheet No. 14.

The edges around the hole to be repalred should be

‘chamfered at an angle of 1:30 minimum. Note that in

this repair the inside_edgesrgre chanfexred since the
repair is made from the inside, (see Fig. 1).

Tihe repair backing piece is made directly from the élider
by using the opposite symmetrical position as a mould.
Two layers of 90070.c16fh are laminated on the opposite
symmetrical position.to the damaged area, (Fig. 2) and
before release the surface is sanded smooth and finished
with fine carborundum paper. When the lamination is
released and turned inside out it becemes the required
backing piece. -

The moulded backing pilece is wax released, positioned.over
the damage hele and bonded to the surrounding area with
impact adhesive, Fig. 3.

If the repalr area is large, the backing piece may be

gel coated before laminating any cloth. This means

that only the edges of the repair will require final
finishing with gel coat. Two gel coats should be brushed
on, the first ccat should be just dry before the second
is applied, and this second coat must.-alsoc be just dry
before laminating begins. Each gel coat should stop

approximately 1lO0mm. from the hole edge to avoid any chance
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* Laminatéicloth patches
Same mumber of layers as original

90070 cloth

Wot to scale

Laminate finishing cloth laver
emooth polythene over

Single Skin Repair
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Backing piece
laminated on released

Backing piece made from the opposite
syrmotrical position to the repair Fig.2
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of contaminating the edge chamfer.

Yorking from the inside, the repair is now laminated as
described in Data sheet 16. Only the same number of

layexs as the original are laminated at this stage.

When cured the repair is inspected according 1:0. Data

sheet 18.

-frly:e- _-re“pair edges are now sanded flush, and the patch
surface and surrounding 50mm. abraded ready for laminating.
A final layer of cloth (92110 or similar) is now laminated
as shown in Fig. %, and allowed to cure.

Inspect the final cloth layer according the Data sheet 18.

The backing piece is now released and the repair finished

according to Data sheet 19.
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Sandwichi Structura Repair

~

Damage to cuter skin-onlvy

This data sheet covers the repair of damage to the ocuter

skin of a sandwich structure (Fig. ).

1.

Work through Data sheet No. 1k, -

The damaged glass fibrse should be cut back and also. a;ll
core damage cut out -(Fig. 2).

The damaged core is replaced with microballoon filler as
shown in Fig. 3. Note that this filler will be heavier
'l:han the.core it is replac:.*:g. If the core damage is
extensive, a plug of similar material should be earved
to fit the damage heole and padded with microballoons

when it is set in position. ]

The core plugA is now sanded flush and the skin’ ;:;lges
cham'fere_d to an angle of 1:30 minimum using a sanding block
as shown in Fig. 4. Care should be taken not to sand 'the
core material substantiaily below its original depth.
Glass cloth is now laminated over the core and chamfered
edges according to Data sheet 16. Only the same ﬁumber
of layers as.the surrocunding skin should be laminated at
this stage {Fig. 5). e

Vhen hard the repair is inspected according to Data
sheet 18, ;

The patch is now prepared for the finishing layer as
follows:-

(:L) Rough edges sanded fiush.

(ii) Surface abraded ready for further laminating.

(iii) Surrounding 50mm. gel coat ground off..

The finishing layer of cloth is now laminated over the
Tepalr and if required polythene smoothed and fastened
over the wet laminate (Fig. 6). The cloth should be

90070 or similaxr thin cloth. A heavier cloth will Yequire

more work to produce a smooth invisible repair.
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Sinrle Skin Renpiv
Accessiole Tron Loetch unides

Cloth lasminated
-. from inside

Backing plece
bonded to outside
surface

Laminate cloth layers )
Same number as original Fiq.3

50zm

Finishing cloth layer

Laminate finishing cloth layer .
Not .to scale ’ Flg-4
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Waeen L O shiioyge layes has hoedened, remove the

polyihiens amd dnupeat according to Data sheet No.o I8

The rvepalr is now inlshed according to Data sheet Ho. 19.
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Sonduwieh Shrae Ergee Bepodie

Minor damigee to bHolh skins

Thls data sheet deseribes the method of repaiv to oo
sandwich structure when Loth skins Iinve only minor damage,
(Fig. 1).

1. Woxk through Data sheet No. 14,

The damage to both skins must be cut awvway until sound

material is reached. The hole cdzes should be chamferegd

at 1:30 minimua {see Fig. 2) and the core cavity prepared
w5 shown in Fig. 3. WNote %hat although the cavity is
regular and straight sided, the hole in the inner skin

has radiused corners. If the inner skin is very thin o

1:30 chamfer will be impossible to achieve. Tn this case

a reduced chamfer is acceptable but the cavity must be

made large enough to expose a portion of the immer skin

surrounding its hole so that there is an overliap of not

less than 30:2.

2. The core replacement plug should now be carved to it

the cavity. The plug should be fractionally smaller to

21low the inner skin patch to lay between the plug and

surrounding core.
3. The required pilieces of cloth ars now cut to shape.
Note that the inner layers must bes largs enongh to reach
up the cavity walls,
4. The sides of the plug are now painted with resin and a
3mm. layer of cotton flock spread over its bottom face.
The requisite picces of cloth for the inner skin are
pre-wel out on polythene sheet and then gently positioned
over the cotton flock and plug sidns. The polythen: is

now peeled off, (Fipg. ).
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The dinner skin mud core caviby 1o painlod with resing,

the plug positlonsd, and then puzhed Firvmly home. ‘Tiils
will make the cotion flock Iayer on the plug sgueexe up
and push the wet cloth into the hole to form a pood bond,
(Fig. 5). The plug should be held down with weiphts until
the resin has hardened.

The plug surface is now sanded fiush with the surrounding
core surface and outer skin glass fibre edges chamfered
to 1:30 minimum.

The outer skin layersa ara now luminated as dascribed in
Data sheet No. 16. Oniy the same number of layers as the
surrounding skin should be laminated at this stage,

(rig. 6).

The repalr is inspecited according to Data sheet 18.

The patch is now prepared for the finishing layer as

follows:
(1) Rough edges sanded flush.
'(ii) Surface abraded ready for further laminating.

(ii1i) Surrounding 5Cmm. of gel coat sanded off.

The finishing layer of cloth is now laminated over the
repair and peolythene smoothed ever the wet Iaminate, -
(Fig. 7). SR

The cloth shoul.'d ba 90070 or similar thin c¢loth. A
heavler cloth wiil require more work to produce a smooth
invisible repair.

¥When the finishing layer has hardened, remove the
polythene end inspect according to Data sheet 183.

The repair is now finished ascording to Data sheet 19.
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Tidls data sheet deserives thoe sathod ol repalr te o

sandwich atructure whoen beth skins have major domage.

1.

.3

-

Work through Data sheet Mo. 14,

The damage to Both skins must be cut awvway until sound
material is reached. The hole should be prezpared as

shown in Fig. 1, and the core cavity prepared as described
in PData sheet No. 23, paragraph 1.

A Dacking pﬁebe nust be used to enable a repair to ba
made that conforms to the original- structure curvature.
The backing pilece is cut from thin Plywood, rigid foam,

or similar and if possible should be about 25-50mm.

larger all round than the inner sxkin hole. Xt is passad
through the hole and bonded with cotton flock to +he
"5lind® side of the inmer skin as shown in Fig. 2.

When ths cotton flock has cured the clamping wires -nd
suppoxrts are removed.

The core replacement plug should now be carvad to fiz

the cavity. The plug should be-fractionally smaller to
aallow the inner skin patch to lay between the plug and
surTounding core.

The requirted pidces of cloth are now cut to shape.,

Note that the inner lavers must be large enough to reach
tp the cavity walls.

The inner skin layers are nowlaminated in place according
to Data shest 16. A thin layer of approx. dmm. of cotton
flock is smeared over the plup bottom and chamferead Faces,
and resin is painted on the vertlical faces. The plug is
now pushed Tirmly down into the cavity, Fipg. 3, and hr=ld
to the curvature with welghts until the resin hns curesd,
(SF:P: Pip. L oe 5) « The vepalr 1s now completed ns deusoibed

in Data shent No. 23 asctions 6 - 10.

et
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Work through Data sheet 14,
The damage to both skins must be cul away until sound
material is rezched. The hole should be prepared as

shown in Fig. 1. The erdges should be chamfored at 1:30

minimun and 25mm. of the inner skin inner surface around

the hole lightly abraded. A 1:30 chamfer will be impossible

to achieve if the inner skin consists of only one laver
2f cloth. In this cas2 a reduced chamfer is acceptable
but the overlap must not be less than 30:1,

4 backing plece of thin plywood or rigid foam is cut to
the inner hole size plus 23mm. =211 wmound.

The inner skin patch pieces are now cut to shape and
should be the same size or slightly smaller than the
backing piesce (weave direction matching the original),
The patch pieces are now iaminated, {accordirg to Data
sheet No. 16) onto one sidz of the backing pizce.

Using 2 small brush through thz hole, resin is painted

on the prepared surfaces of the imner skin. The backing
piecs complete with laminated west cloth is passed through
the hole and pulled up to the skin as snown in Filg. 2.
When the inmer patch has cured the clamping wires and
supports are removed. The Jjoin! betwsen the replacemant
cioth and the original skin should be ikspected. If any
gaps are apparent the patch is unsatisfactory and should
be carefully stripped off{ before a fresh attempt is made.
A core replacement plug is now carvad to fit the cavity,
and the new inner skin surfazce lightly abraded.

The plug 1s now fitted into the cavity using microballoon
bonding paste as a padiding material. Weiphts are used to
hold tha plupg down until the microballoon mix has sct.,
The vepale is snocw complebed as described in Data sheet

No. 23 sections 6 - 10.
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Hepale o Wern Birnlyon

Yora bushes may be cebullt using a resin bnsed L1lor

matorinl which has good Learing properctles.

If£ the bush carries n woving part its material will have

a whits colour ond probably have a P.T.F.E. constituent. Tho

filler nmixftuce required is as specified on Data sheet 107.

have

required i3 as spec

If the bush carries a non moving part its material will
a neutral glass Tibre colour and the filler mixture

fied on Data shsat 108,

=

Depending upon the degree of wear there are two alternative

repair methods as follows:

A,

L

5.
6.

The ‘bush is rebuilt around an undersize mandrel which dis
removed after the resin has sst. The resuliing hole is
then reamered out to size. This method is used when the
amount of wear is slight and only a very thin taysr of

filler is reguired to bring the bush back to size.

The bush is rebuilt exactly to size around the actual bear-

ing member {or a mandrel of identical size).

This method is used when the thickness of filler Tequired

o~ _ >

is fairly lavge.

The genexral rep;ir technigue is as follows:-

Set bush axis vertical.

Degrease and abrade the bore as described in Data sheet
15 section A.

Biank off thoe lower end of the bush with a2 backing

picce {Fig. 1.).

If the mandrel 15 tubular, bipnk off one end.

Wax release thoe mandrel surface.

Estimate the quantity of fillar regulired. Mix it pently
to avoid utiering Iin adr, if possible Jeave to stand

for 10 mlns., aud Lhen pour it dnto the bush hole (Fi... 2).
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Blanking
pilcecco

Fig.2
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Datia Shant . 25
Triage: .

Guntly pusiy Lhe moasdoe! to the bobbton of Liter Linnla. Thiin
Torces the Filler up tha anpulus and any aoerplus ond of
the top.

If the bush has an opposite mate, the mandrel mist be

aligned with 1t and secured uatil the filler has set (Fig. 3) .

The mandrel is now removed, and it required, the bush is
reamered to size.

The bush surface should be examined and must be found
void free. If any voids are present the effective
bearing area is reduced and the filler strength lowerad,
In this case, the filler must be completely xremoved and

a fresh attempt made.
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If the curvature is different, the sides of the
preforn should be snipped to allow it to bena
casily (Fig. é), Cotton flock is smeared along

the edges and the rib held in position under
pressure until secure.

The skin on both sides of the stiffener is now abraded,

also the first 30mm. of the neighbouring undamaged stiffener
ends.

The load bearing cloth for the stiffener is pre-laminated
on polythene or cellophans film, (Data sheet 17). To do
this the outside layers of the stiffener are laminated
first (note fibre directions). Glass rovings are laid _
along the centre and then the final (innermost) layer of

cloth is laminated, see Fig. 4. The layers must be well.

consolidated and the rofing ends should protrude by a few:—--

millimetres._

The stiffener and prepared surfaces are painted with resin

‘and the pre-wet laminate positioned over the stiffener.

[Py

The rovings muast lie along the stiffener ridge and the - -----

wet leminate should overlap by 30mm. onto the neighbouring. . -

stiffener ends. The cellophane is slowly peeled off and

the exposed cloth stippled into Place. - Air bubbles between.-

the stiffener former and the wet laminate are unimportant -...

but none must exist in the joint between the wet laminate
and the skin. When the laminate is in place the Toving
ends are snipped off and the repair allowed to harden.

The repair is now inspected and post cured.

[ T
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Repaiva of Stiffeners

Triangular-section

This data sheet describes the rcpalr of triangular

scction stiffeners.

Triangular stiffeners have unidirectional fovings along,

thelr apices. If necessary the number of rovings can be

ascertained from the magufadturers before the stiffener is

repalred.

1.

An internal stiffener can only be satisfactorily repaired
from the inside and the skin to which the stiffener
attaches must previously have been repaired.

If the stiffener is slightly cracked a satisfactory
repalr can be made directly on top of the damage.

(This is the only case-uhen a repair may be méde directly
over existing crack damage). The-stiffener is prepared
for repair by abrading 50mm. either side of the damage
and also the skin either side of the stiffener (Fig. 3).
The repalr is then made following section 5 onwards.

If- the damaged has requlted in the-loss of the stiffener
form, a shaped former must be made to provide a backing
for the structural cloth during laminating.

There are two different methods of creating this former!
as follows: :

(1) A core is carved out of polyureithane foam or

eXpanded polystyrene.

{i4) A light glass fibre preform 1s made using the

opposite symmetrical stixfener as a mould (Fip.. 1).

Ceollotape is stuck along the rib as a release
agent, and a single layer of cloth laminated over.
When tnis is released {and the cellotape stripped
from the moulding area) surplus la.lnate is
trimmed back to the stiffener base and 1t is

tried against the skin in the repalr position.
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: ~
Siightly cracked stiffener . Flg-3

Not to scale

Pre-laminated -Stiffener cloth

Fig.a

Triangular Section Stiffener Repair
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. 4
Stiffener
Cellotape .
Pre-form
laminate

Unidirectional
roving

Hquldihg a stifﬁeﬁer pre—form from an -
opposite symmetrical stiffener t
. Fig1
Pre~{form. sides snipped to allow 1t
to bend
Fig.2

Triangular Section Stiffener Repair

Not to scale
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The finishing layer of cloth is now laminated over the
repa;i;r and polythene smoothed and fastened over the
wet laminate. -~
When the final layer has hardened, remove the Polythene

and inspect according to Data_sheet No. 18.

The xepair is now finished according to Data sheet No. 19,

Ir tize trailing edge damage extends beyond the bond line ---. -

and the structure has single skin surfaces the skin repair is. ‘

made in a similar manner to that described in Data sheet 20.- ----

Control surfaces with sandwich structure skins which have .

damage -extending beyond the bond- lihe--into.thg skins are - e ..

repaired in a similar manner to Data sheet 2%4.-

Note that the balance of control surfaces may be

disturbed if too much extra weight is added to their tra.ilihg

edges.
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. Repaixr of Damaged Trailing Edpes

This data sheet outlines the repair of damaged trailing
edges on ailerons or flaps.

The trziling edge may split cleanly open. If the split-
is less than 15mm. the two halves should be prised a_part. a
little and resin sgueezed into the gap. The two sides are.then
clipped together until the resin has set.

If the split is greater.than 15mm. the two halves are

opened and the mating surfaces abraded. Resin is painted on

both surfaces and a thin layer of cotton flock spread on one

surface. The ,;io:i.n.t is then clipped together untilﬂ the yresin

has set.

. If a piece of the edge is missing but the two halves are
still '_']t.):i.nted together (I-‘ig.l 1) then the edge must be rebuilt
with cloth as follows: .

1. Cut back all damaged glass fipres from the edze.

2. Grind away the gel coat and chamfer the surrounding
skin towards the damage (Fig. 2). Grind the damage
to ‘a feathered edge if possible but do not remove any
more material than is absolutely necessary.

3. Fix e backing plece across the trailing edge gap, and
leminate cloth ;ver the damage. Laminate extra cloth
layers over the {railing edge so that the missing portion
of the trailing edge is nicely built up level and leave
to cure, (Fig. 3).

y, Thec bacldng piece is now removed and the repair inspectead
according to Data sheet 18.

The repalr is now prepared for the finishing layer as

\n
+

follows:
(i) Rough cdges sanded flush.
(11) Surface abraded xready for further laminating.

{(1i1i) Swuxrounding JOmm. of gel coat sanded off.
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Tralling edge damage

& wia o

1:30

%B_' minimum

Preparation of damage
View on Arrow A .
Fig.2

Preparation of damage
View on Arrow B

Fig.2

Trailinz Bdpe Repainr

Not to scale
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‘ren hardened, rough edges of cloth are sanded off and

the repair is gel coated.

Post cure for 8 hours at 54°C before use.
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Latch Fin Repair

This data sheet describes the repair of broken latch
pins on the wing roots. The strength of the latch pins is
deliberately limited to prevent undue force being applied to
the wing xroots when rigging thé glidexr.

1. Grind away the remnants of the pin barrel until it is
flvush with the surrounding surface. Po not remove any
glass fibre that belongs to the root stump.

2. Degrease the latch pin area.

3. Abrade a circular area approximately 75mm. diametex
arcund the old latch pin centre. (Remove all the gel
coat).

k, Degrease the feet of the new latch pin.

5;_ Cut out 8 circles of 92125 cloth, each circle reducing -----
in approximately hom. steps from 75mm. down to 47mm. :
diameter.

6. lLaminate the 7lmm. circle onto the centre of the prepared
area, followed by the 67mm. circle. F o

7. Before the layers of paragraph 6. are cured the mnew l‘atchy‘g,-.; Tae
pin is positicned in the same spot as the previous one . .-
and cotton flock spread around the feet, (Fig. 1). mnm v

8: The remaining cloth circles are now laminated over the . --..
lateh pin. The circles are lzminated in order of
decreasing diameter, starting with the 63mm. circle
and working through to 47mm. diameter. Finally the
75mm. c¢ircle is laminated over the whole lot. The
fibres in the circle centres should be displaced
sideways to pass around the pin barrel (Fig. 2},
and the fabric direction of each layer staggered from

the preceding one.
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- Repair of Damaged Fittings

Load bearing fittings which are damaged or torn from

thelr location are generally reset only after the surrounding

structure has been repaii'ed. Unidirectienal rovings are often.

used to secure fittings. On any repair, care must be taken

to ensure that the fitting is secured-in: exactly the same

manner to that before damage. Jigging of ihre fixture to
ensure correct position may be required. .
Most f£ittings will be irrepairably damaged if torn from

their mountings. New parts should be obtained from the

manufacturer, who will alsé prepare a possible repair scheme . _:

if requested.
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2 wet circalaxr
layers of cloth

Catton Flock

Latch pin-positioned with Cotton flock

Fig.{ -

Glaas fibres displaced to
pass around latch pin

Latch Pin Rapalr

Not to eBcale

T
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Replacenient of Conopv Transporencies

Carefully remove the wing root fairing from the af§~por£ion
of the canopy by peeling it off. These are required later
to fix to the new moulding; take care not. to damage thém.
Remove the damaged canopy moulding by removing all tﬁe -
screws holding the perspex to the frame.

The new transparency will £it the existing frames if it

is placed in the correct position. This can be found

by constructing the jig shown in Fig. 1. This is mot
essential but 1f this system is not adopted it ma&-be
necessary to remove or add large ainounts of G.R.P. at

the centre frame., i

Hawiﬁg #scertained the position of the bubble it the

aft portion to the frame as follows.

Attach the bubble to the canopy. frame using one screw at
the front of the frame and one at the back, both on centre
line, Fit the frame to the aircraft making cut-outs vhere
necessary. Mark all the trim lines with masking tape,
remove the bubble and trim the canopy.

Proceed in a similar way as 5. for the front canopy but
here the trimming should be carried out in stages.

Refit the transparencies to the frames with the centre

serews. Proceed sround the moulding drilling alternate

holes in the transparency and fitting a screw as each

"hole is drilled.

Drill and countersink the intermediate holes.

Fit screws in the holes drilled at 8.

Remove the screws from the holes not countersunk and
countersink these.

Check that the transpatencies are seated well. Put -

strip of masking tape on the inside of the transparer.:cies

to protect them durirng bonding and remove the transprcencies.

Am.No.l
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Abrade the contact area of the frame and transparency
and.d_egrease the areas using detergent solution. Leave
to dry. '
Cover the canopy surround on the fuselage with sellétape
to prevent the canopy becc;ming bonded to the ft_xselage

at operation 12., and mask off the transparency.

Fix the canopy frame to the aircraft and spread a thin
layer of microballoon mix onto.the frames and screw
the'transparex_lcies on. Leave-to cure (12 hours at e
20%).

Replace the fairing sectian removed at 1. by first
abrading and degreasing the bonding surfaces as at 10.
and then bonding with epoxy resin mix. Allow to cure

(8 hours at 20°C). -

Make good any edges using glass flock resin mix and

fill screw holes using cataioy_-filler or similax.’

Finally fini;h_with gel coat as on the previous canopy.

Am.No. 1
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Ropair ~of damared rifring bLushes

This Data Sheet describes the method of replacing
badly damaged rigging bushes in Kestrel wing forks. 1;:.5_;
repair is concerned entirely with primary structura, the
utmost care must therefore be exercised at all stages, If-

during the repair any further damage is caused to the main

wing spar member or to the root rib, the manufacturer:. should ---

be contacted before proceeding,

If the bushes are damaged on the inside face only,

‘with no damage to the surrounding eloth, or if the -damage-

to the 'eurrouhding cloth affects only the top few layers -

-of cloth, the repairs may be. effected l‘by using Data Sheets

13, 20 or 26,

. This repair should not ;be attempted by any person who
is not fully conversant with glass fibre glider refairs.-

1, With a sharp chisel carefully remove the ‘glass fibre
bandaging (Figs.l and 2) from.all the wing forks and
also the side elothé from each side of the ﬁ;g forks '
(6 1ayer$ each side of the Port forks, 1l layers each -
side of the Starboard forks, as shown in Fié.B). A
note should be kept of how many layers have been
removed and care should be taken to ensure that mo
more than the specified number are removad._ If more
are removed, then further repair work cannot be
carried out on the wing.

Drill out the damaged bushes and abrade the forxrks
with a2luminium oxide paper roady to receive the lay~
up as described in Data Sheet 15 - A,

2. The cloth used throughout the repair is Interglas 92125,
as described in Data Sheet 102, pofore laying up,’ -éut
the cloth to the correct sizme to fit along the sides of

the forks. Care should be taken when cutting cloth not

Am.No .3
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to stretch the matexrial or distort the weave of

the fabric. To obtain the correct size of glass

cloth, the bost method is to make paper templatoas

of the area which is to be covered, lay them on to .
the roll of cloth and cué round them leaving about °
half an inch extra to allow for any stretching of

the cloth when laying up. ‘Thé'cloth lay~up should
always be at 45° to a free edge as shown in Fig.lh,
therefore, special care‘should be taken to ensure

the correct fibre direction at. the cloth cutting stage;
Note: Under certailn lighting_condifions there will -
appear to 'be a definite grain in the clothL; this

does not. follow the direction of the fibres and  —
should beé ignored,

Lay-up the side cloths as shown in Fig.3 as descr;be&
in Data sheet 15, The resin mix used is Ipikote 162
(Date Sheet 100). Special care must be taken to
ensure that the fibres of material are layed up at
45° to the edges of the forks as described ‘#hove,

The finished lay-up should be cured at room femperatur@
for 24 hours and the lay-up inspected with reference
to Data Sheet 18. The excess cloth can then be

trirmed off using a rotary grinder and the sharp edges’”

rounded off using a sanding block.

New bushes can be obtained from the manufacturers (1 off

Part No.59C-20-23, starboard bush, 2 off Part No.59C~
20-22, port bushes). The correct Pesition for the
bushes can be obtained by rigging the aircraft and
marking the position of the rigging pin on the forks.
Fote: Great care must be taken +o ensure that the
wings are fully rigged, i.e, all the locating pins at
the ends of the forks are fully home in their soclkets.
Carefully drill a 20 mm clearance hole through the

forks using a stand drill. The new bushes should be
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degreased and obraded as described in Data Sheot 154 oad
then glued into position with a cotton flock mix (Data
Shoet 106). To ensure that the bushes are aligned
correctly the wings should be rigged together with the
rigging pin (Part No.594-00-10) until the cottuvn flock has
cured for 24 hours at room temperature. .
The surface of the forks can now be abraded prior to the
bandaging J.ay-up.- ' The lay-up of the bandaging and inter—
mediate squares is shown in Figs.l and 2. The best meihéd
for cutting these cloths to the correct size is to cut
strips. of cloth 660 mm wide from the roll’ (Fig.2).. These
strips can then be cut to the correct 1éngth during the )
laying up procedure. These cloths must \_a}éci be lajid up -

with the cloth fibres at 45° to the edges of the forks as

shown in Fig.4k. The resin used for the lay-up is Epilkota

162 (Date Sheet 100) and the glass fibre cloth is Interglas -

‘92125 as described in Data ‘Shieet” 102. The cloth ig layed - *

Am.No.J3

: aroundvth'e bush =and rigging fixtures. (An eﬁéample of :thix x

up around the forks as shown in Fig.l({Port lay-up) and
Fig,.2(Starboard lay-up) with 80 x 80mms square cloths

layed up around the bushes after each bandaging 1ajrer. .
A sharp implement, .such as thé-:point of a.-p-ailf‘v(.)f SCisSSors-
is used to carefully displace the fibres of the cloth .-
typa of proce:ss is shown in Fig.2, Data Sheet 26}, ALY} cme
the layers, bandaging and intermediate squares are

arranged around the bushes as described abeve. Vhen the
lay-up has been cured (24 nours at room temperature) all
the sharp edges are removed with a sanding block and

the lay-up is inspected as described in Data Sheet 18.

The repair can then be finished accoxrding to Data

Sheet 19 ij:" required,

The whole repair scheme should then be post-cured for

eight hours at 54°C.
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Fig.1 (PORT LAYUP)
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Roplaceonent of Spigots on Kostrel

Pusolage RWigging Bar

-

This Data Sheet describes the method of replacing
damagaed spigots with hardened steel spigota in the Kestrel .

fuselage rigging bars, On latexr aireraft all the spigots

are held in place by a nut and bolt, to replace these, the

‘bolts are taken out and the old spigots removed. New spigots...

are ithen simply pushed into the rigging bar and fixed in

l;lace with the nut and bolt.

(Note:- One spigo: is held in place by a #" rivet, this

must be drilled out and replaced, when changing the spigots).. ._._.
On earlier aircraft the spigots are welded to the :

rigging bar and the replacement process is slightly more

conplex,

- " There are two production standards incorpo;-ated in

earlier Kestrel -gliders with welded steel fi:ttings. The

difference between the two standards is the diameter of -

the rigging bars, which are either 20mm or '13/1_61:113.' When .t

ordering yourKit of Parts from the manufacturers the figure -

for your aireraft must be given. '

l. Loosen both rigging bars by drilliing a 3/81:1'13 inchk oo e

diameter hole in the centre of the bar, fitting a tommy bar

in the hole and twisting until ths resin bond between the

fibreglass and the rigging bar is broken, Having Treed +the

bar, saw out sufficient tube from the .contre ;::f the rigging

bar to allow the bar to be driftad inwvards. Remove any paint

from the bars which will prevent them moving easily through

the fibreglass. Remove all traces of grease and oil from

the bars with a suitable degreasing agent such as Acetone, -
Using a shaped aluminium drift, which locates only on

the end of the spirot, drift one half of the bar inwards

until it is completely out of the wheelbox (or fuselage in

the .case of the rear pick-up). Repeat for the other half of

the baor,
Am.No.J T
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2. There shoulgl be two steel collars left in the outsice

edges of the wheelbox and fuselage. To remove these one of

the half bars is used as a drift from the inside. Tt is

advisable to first rub down the outside of the bar to make

the drift a sliding fit -in the glassfibre.

3. 'Ihe-wheelbox_ is now prepared to accept the new bér.

The

bar must be a tight sliding fit in the fibreglass,  If it is

necessary, ream out the fibreglass, removing the minimum

from the layer of resin that covers the glass. The xigging -

bar must also correspond in length to the fusslage width
(i.e, the longer of the two bars is used for the forward

rigging bar). It is alsc advisable to remove about 0.010

inches of resin mix from the outside faces wkere the steel

collars are to be positioned.

4, Degrease and abrade ail the surfaces which are to be

bonded (glassfibre and steel tube) as described in Data

Sheet 15. After having completed a dry run, assemble the

new rigging bar assembly into the fuselage, first coating.

W pas  ar

the holes and the outside faces. of the fuselage with epoxy -

resin (Data Sheet 100) and also the bar where it will rest

in the fibreglass. Ca:é-e nust be taken not to get any
resin on the flap controls on the aft rigging bar.

(Note: The riveted joint between the spigot and bar is
positioned on the port side of the fuselage in the rear
resition.)

5. Abrade the steel collars before bonding into place,
with the collars pressed well home and lecating on the
shoulder of the rigging bar, Leave to cure for at least
2h hours at a temperture in excess of 25°C or 48 hours

at 20%c.

Am.No .3



Data ShGBt 33
“Page 13

.

6. Finally, bolt the now spigots into the rigging bars,

A saall square cut out will have to be made in the

accessery tray to enable the bolts to pass through the

forvard bar (Fig.1).

Pearts Reqguired

XIf only new spigots are réqt;i-red then the parts
required are 4 off $9p-10-100. These are the four sp:.gots
and will not have the bolt holes drilled in them. On-
three of the spigots, a {inch hole .is drilled 18mm. from
the end of the spigot (Fig.1)....The _fourth spigot has a e
% inch hole drilled at 62mm from the end to take the
riveted connection.

If the spigots fitted to your aircraft are welded Te e
to the bar then you will reqﬁire a complete set of new -
rarts, There _a.re itwo sets of pParts for the tivo d:x.ff'erent
standards embodied in the aircraft types. -

For the 20mm diameter bars the"Kit of Parts required :
is T59A~03-4. R

For the 13/16th inch diameter bars the Kit of Parts
required is T59A~03-5. T

Hardenod Steel Sp:i_go ts -

L off T55D-10-100
20mm cdiameter Rigging Bars, Kit T594-03-L

13/16th inch diameter Rigging Bars, Kit T594-03-3

Am.No .3
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Installation and Removal of

Roller Box Assemblies

This Data Shaet applies to all roller box assemblies.

Remove roller box assembly and securing cloth using a sharp
chisel, being particularly careful not to damage the parent
¢loth. - -

Clean the genaral area on which the roller box assembly is to be
fitted , according to G.R.P. Repair Manual Data Sheet No.l5.

Position the roller box assembly by sliding the relevant push
rod through the rollers and assembling complete. Adjust the
roller box to give equal clearance either side of the push rod
and draw. a pancil line around the box asseambly.

Fix the roller box assembly in position using a small amount of
cotton flock, according to G.R.P. Repair Manual Data Sheet
No. 109 and allow to set hard.

Check position of push rod relative to rollers and, if necessary,
repeat operations 3 and 4.

Cut 8 pieces of 92125 cloth as per Figure 1. (2 on each face).

Lay-up cloth layers as shown in Figure 1, according to G.R.P.
Repair Mamuazl Data Sheet No.l6.

Allow the laminated cioth to cure and inspect, according to G.R.P.
Repair Manual Data Sheet No.18.

Check the push rod control for full and free movement
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BROCKEN FUSELAGE REPATR

This Data Sheet describes the repair technique for a broken

fuselage.

1. Place the two halves of the fuselage on cradles and fit tﬂé
broken ends together. WN.B. The cradles should be securely
anchored to the floor.

2. Check the fuselage is properly aligned, and full& together;
using a straight édge at four positions on the fuselage,
i.e. each side, top and bottom as shown in Fig. 1.

3. Check the wing to fuselage geometry using the aircraft

rigging drawing, and adjust as necessary.

L. Securely anchor the two halves in this position.
5. Cut. through the fuselage from top to bottom at two sections,
X-X and X1xX1 eachrjﬁét outboard of the farthest damage

in each direction. In addition, cut vertically through the
top half of the fuselage at two sections Y-Y and Y'-Y' each
75mm outboard of sections X-X and X1-X1 and down to section.
a-a only. (Fig. 2);

Chisel away the remaining fragments of the top half of the
fuselage between sections {X-X and Y-Y) ana (X1-X1 and YJHYJ)
as shown in Fig. 3.

6. Take a small sample {approx. 2 x 2 inches square) from each
ennd of the removed portion of skin and carry out a burn off
test on each to determine the number of layers of cloth, the
clioth type/s, and the fibre direction/s. Notes should be
taken so that the repair will be identical to the parent

laminate,
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13.

1k,

Data Sheet 35
Pane be]

The number of layers of cloth found from the two burn off
specimens may differ depending on the region in which the
failure has occurred. However, if the two cloth layers do
differ, the larger of the two should be used over the whole

of the repair area. -

Chamfer the inside of tkhe lower fuselage half in accordance -

with Data Sheet 21 page 1.

Clamp onto the outside of the repair area of the fuselage
bottom half a pre-released piece of-ély {(or other suitable
material) to form a backing piece — according to Data

Sheet 15 Section B.

Also, bond in position thepre-released shoulder pieces as
shown in Fig. 4.

Using the ply board as a mould lay-up the new fuselage
bottom half according to Data Sheet 20 (stages 4 = 7)

using the cloth configuration obtained from the burn off
test.

When the newly laid laminate has hardened the ply backing
board (mould) may be removed. .

Inspect the laminate according to Data Sheet 18.

Cut off the newly laid up boittom half of the fuselage along
section a-a between vertical sections Y-Y and Y1~Y1 as
shown in Fig. 5.

Any fuselage ribs (formers) to be replaced should be bonded
in position at this stage using cotton flock.

Cut to size the preformed top half of the fuselage repair
(Supplied by the manufacturer or moulded from a mould taken
from the same position on an aircraft of -the same type).
The fuselage rib may need abrading in order to accurately

locate the fuselage top piece.

r
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17.
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Bata Sheet 35
Page 3

Fit the preformed fuselage top half to the fuselage (and
fuselage rib, if applicable) using cotton flock to Data
Sheet 106, as shown in- Fig. 5.

Chamfer the outer faces of the top half of the fuselage

as far as section b-b, as shown in Fig. 6.

Effect a single skin type repair according to Data Sheet 20
(stages h—?fonly are applicable). See Fig. 7.

Inspect the hard laminate according to Data Sheet 18.

Apply gel coat to the outside of the fuselage to fill,

according to Data Sheet 19.
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G.R.P, CONTROI SUBFACTE HINGE

(Removal and Installation Instructions

for Ailerons, Flaons and EleVators}

Procedure

l.

10,

Remove ailerons using instructions shown in "Pilots Notes
and Operators Handbook" -~ Ref: A.2.3.

Remove ajleron hinges and securing cloth using a flat
chisel - being particularly careful not to damage the
Spar. See Data Sheet 3.

Clean all relevant surfaces. See Data Sheet 15.

Temporarily fix the replacement hinges in position on
the aileron pins using plasticine. The hinges should be

‘fixed at an angle alliowing the aileron o move through its

full arc. See Fig. 1, also rigging diagram in "Pilots
Notes and Operators Handbook". y

Fill the aileron hinge 'V! channgls with cotton flock
mix to Data Sheet 106.

Position the aileron and hinge assembly to the wing.
Fully support the aileron welight and leave the flock mix
to cure.

After curing, the plasticine can be removed and the aileron
checked for:-

{b Full arc of movement.

(a; Freedom of movement

Extreme caution is needed when checking the aileron for
movement as the weak cotton flock ‘bond may be broken.

If either (a} or (b} are not satisfactory operations 6.
and 7. mast be repeated.

The aileron should row be removed from the wing. Care
sitould again be exercised when periorming ‘this operation.

For each hinge cut two oversize pieces of 92125 cloth,
with a cut-out for the cloth to fit over ithe lug. See
Fig. 2,

Lay up one laver of 92125 cloth to cover the area shown
in Fig. 3; and to Datz Sheet 16. (Use laminating resin
to Data Sheet 100).
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12,

13.

1k,

15.

16.

Data Sheet 34
Page >

Cut "lay-up" cloth to dimensions shown in Fip. 3.

Lay up second lzver of 92125 cloth as voperation 10Q.
See Data Sheet 146.

Cut. second "lay-up" cloth to dimensions shown in Fig. 3.

Allow the laminated cloth to cure and inspect according
to Data Sheet 18.

Clean up the laminated area. See Data Sheet 190.

Finally replace the ailerons and check as in operation 'Es
See "Pilots Notes and Opexrators Handbook" — Ref. A.2.3.
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Page L N
- Some Do's and Don'ts
refer to the manufacturer in any case of doubt, ~
‘remove all damage back to solid glass fibre lamninate.
remove all gel coat from any bonding surfaces. )
stagger all layers of cloth and use the cerrect Spli;e
angles.
mix the resin well and in the correct proportions.
‘use clean working surfaces and tools.
check all control movements.after completion of the repair.
NOT contaminate the repair with oil, wax, grease, etc.
NOT wuse dirty mixing pets or brushes.
NOT wuse oversize patches.
NOT lay the cloth in a different direction to the original.
NOT disturb the repair until the resin has cured.
NOT use waxed po;s.
NOT forget to check the soundness of the repair before
flying the glider again. =
KOT leave dust, tools, chippings, sandpaper, etc., in the

Data Sheet 99

glider.
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N Laminating Resin —~ Epikote 162

This data sheet gives details of Shell Epikote 162 ~

which is the currently recommended laminating resin.

Storage As Data sheet No. 2., Shelf life unlimited.

Safety

Precautions As Data sheet No. 4. .

Hardener Shell Epikure 113,

Mixing
Proportions By weight:

By volume:

Cure Cycle Mass 100gz.
Mass.- 500g.

100 parts resin to
38 parts hardener.

2 parfs resin to -
1 part hardener.

= Pot life at 23°C = 50-60 min.

~ Pot life at 23°C = 15-25 min,

After the resin has hardened it mast be post

cured for 8 hours at 54°C before its full

strength is obtained.
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Gel Coat Resin -~ Lesonal VWerke

This data sheet gives details of the gel coat which is

currenily recommended.

Manufacturerts
Details

Storage

Safety.
Precautions

Mixing
Proportions

Colour

Application

Lesonal Werke {Germany)

Gel coat (polyester) - part number 3.6912
Catalyst (hardener) < part number 7.2051 »
As Data sheet No. 2,

Shelf 1life - 6§ months..
As Data sheet No. k4.

100 gms. of resin fto 2 cc. of catalyst.

White

The gel coat should be applied with a brush,

as evenly as possible and‘wili dry to a tacky
.;Jurface (ready for laminating) within 60 mins.
at 23°C.

The surface must always '_b_e “Just dry before any-
laminating is attempted or any further coats
are applied. Any laminating must be done

within 24 hours of gel coat application.



roikonmms a s

i 10 sl e o+

i et e F

Data Sheet 102
Page 1

Glasa Fibre Fabric ~ Intererlas

This data sheet gives details of recommenﬁed glass

fibre reinforcement materials.

-~

Four types of glass fibre fabric are in current use.

Manufacturer!s | Approx. Resin |Dry Weight Weave Approx.
’ weight reqd.,] - 2 Type Laminate:
for one metre“| (em/m*) * | Thickness
of cloth (mm)
90070 52 78 Plain- .08
92110 107 160 Twill 17
* 92125 - 187 280 - Twill .29 -
92145 - 140 210 Unidirectional| S22
Manufacturer Interglas (West Germany)

Storage

As Data sheet No. 2.
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Glass Fibre Unidirectional Rovings - Silenka

Manufacturer!s Part No

Dry Weight

Manufactux_'er

Storapge

1055 — 2400 tex -
2.4 gms. per metre length.
Silenka (Holland)

As Data sheet No. 2.
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Release Apents

This data sheet gives details of the release agents

recommended for glass fibre repairs.

Scott Badexr Crystic Release Agent No. 1
Furane Resin {Borden Chemicals).
Either of the above release agents may be used to seal

timber mould surfaces.

Simonize Wax Polish (not with Silicone modification).

Used for polishing mould surfaces.

Scott Bader Crystic Release Agent No. 2 (PVAL).
Liquid release agent to be. brushed or sponged onto the
mould surface. Allow to thoroughly dry before gel coat

application.
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Microballoon Epoxide Bonding Paste

This data sheet gives details of the microballoon

-

bonding paste and filler which is currently recommended.

Mixture Epikote 162 laminating resin =~ 100 parts by weight
Epikure 113 hardenexr - 38 parts: bsr weight
Microballoons - 30 parts by we:lgh.t
Aerosil -~ 0~2 parts by weight

Do not mix more than 500 gms. at once.
Use within 30 minutes of mixing.

Curing time ~ 24 hours at 23%,

Tsaue 2
Am.No. 1
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Cotton Flock Epoxide Bonding Paste

This data sheet gives details of the cotton flock

bonding paste which is currently recommended.

Mixture

Epikote 162 laminating resin. 100 parts by weight

Eplkure 113 hardener - 30 parts by weight

Cotton flock ~ 20-40 parts by weight
depending upon

desired thickness

Do not mix more than 500 gms. at once.
Use within 30 minutes of mixing.

Curing time - 24 hours at 23°C.
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P.T.F.E. Bush Filler Material

This data sheet gives details of the P.T.F.E. bush

~

filler material mentioned in Data sheet No. 238 for ré'build:l.ng

bushes carrying moving parts.

Mixing
Proportions . Epikote 162 resin 100 parts by weight
Epikure 113 hardener 38 parts by weight
Marble Flour 150 parts by weight
P.T.F.E. Powder 25 parts by weight
Cure Cycle- - Pot life approx. 45 min.
‘The filler must be cured for 8 ho_ursfat' 54%
- before its full strength is obtained.
Safety . .
Precautions Highly toxic. fumes are released when P.T.F.E..

burns. On no account must naked flames or -
cigarettes be near when handling the P.T.F.E.

povder or filler mix.

W
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Dush Filler Material

This data sheet gives details of the bush filler

materiai mentioned in Data sheet 26 for rebullding bushes

carrying non-moving parts.

Mixing

Propoxrtions

Cure Cvyvcle

Epikote 162 resin 100 parts by weight
Epikure 113 hardener 38 parts by weight
Marble Flour 360 parts by weight

Pot life approx. 45 min.
The filler must be cured for 8 hours at 54°C

before its full strength is obtained.
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Glass Flock Epoxide Mix

This data sheet gives details of the glass flock -

epoxide mix ‘whiech is currently recommended.

Mixture Epikote 162 laminating resin - 100 parts by weight
Epikure 113 hardener - 38 parts by weight
. Glass flock - 50~70 parts by weight

depending upon

desired thickness

Do not mix more than 500 gms. at once.
Use within 30 mimites of mixing.

Curing time - 24 hours at 23%.

Issue 2
Am .No, 2



