


|
i
i
H
i
i
!

\_EIRIAVION OY

Kisdllinkatu 8
SF-15170 Laht 17 page Hi-1

intention of this repair manual is 10 give tha basic advice needed for
iring small structural damage to the PIK-20 D sailplane made of
ss- and carbon fibre reinforced plastic (GRP and CFRP). Basic
information about GRF and CFRP is not given in this manual because
the repair worker is assumed to have professional knowledge of
repairing iterns of GRP and CFRP. The repairing of sailplanes is not a
proper field for practising GRP and CFRP laminating.

Before starting the work, study carefuily what kinds of material, supp-
lies, tools and work methods are required. You will find the answers in
this manual. To maintain the excelient performance figures of the sail-
piane the surface quality should be equal to tha original one.

i there are doubts about repairing structural damage always contact
the manufacturer to find out what can and what cannot be done.

The information given in this booklet applies to minor repairs, such as.
a hole in the bottom of the fuselage caused by a gear-up landing, a
handling accident in hangar etc,

Major repairs must not be accomplished before contacting the manu-
facturer or their representative. Typical repeirs that must be considered
major are:

1. Damage to the wing spar

Damage 1o the wing root +ib

Damage 1o the fuselage main bulkheads

A hole in the wing tralling edge that damages the rsar spar of the

wing o :

Damage to the vertical stabilizer/fuselage fitting and bulkhead

Damage 1o the horizontal stabilizer fitting

7. Damage to the control surfacas that includes holes, cracks or other
damage that reach 20% of the chord into the'structure

8. Holes, cracks or other damage in the wing that are larger than 15 cm
(8in) in diameter or 25 cm {10 in) in length
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2. REPAIRING IN GENERAL

During rough landings, ground loops or when exceeding the permitied
load factors during flight the largest calculated state of load might be
exceeded. Damags arising in this way can be difficult to observe but it
can cause the structure 10 become weaker so that the sailplane is strong
enough, in normal circumstances, but not in situations with increased
load, After these cases the sailplanes must be properly examined because
the lamination may be broken. In disintegration of GFRP laminates,
part of the fibres bregk and one part becomes loose from the plastic
bond. The lamination becomes partly or completely whits and opague i
depending on how largs the damage is. The structure must be repaired !
because of its incapacity for load in all situations. Repair the damaged
section by laminating the necessary cloths on top of the structure or re-
move the damaged place and relaminate the whols area.

These kinds of breaks sre also sensitive to humidity because water ;
can permeats into the lamination along the fibras and the bond between
plastic and the fibre becomes weaker, therefore making the "'
larnination aleo weaker.

NOTE ‘
After a rough éam’é%ng of ground lo rrounding the main j
g pin, landing gear and its fittings, clevaior fittings and the honding
s of the ribs in the fu in the root of the fin must be

When starting the repair the quality of cloth used, the amount and the
, . -

dirsction of fibres ¢
amination with sandpaps
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Let us remnind that in repairing the laminated structure it is a question of
bonding the patch on the structure with the resin, thus the repaired sec-
tion is not sgual to the original one. i the bevels and relaminations are
broad enough, the new joint is also firm enocugh to carry the same

stresses 2s the original struct
g

5
o

¢
— Sandpapers of different degree of fineness
— Knife
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3.1 BROKEN MONOCQQUE STRUCTURE
(Fuselage)

== 0° 92110,

oo 457 0\ 135° 92148
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Firstly determine how large the damage is by carefully sanding the sur-
face paint to where the lamingtion seems to be unbroken. No whitening
or capillary chinks allowed. Than remove the broken area and bevel the
edges approximately 80 mm. 1t is a good practice to roughen the area
outside the bevel about 30 rrym wide s0 that the cloths outside the bevel
bond as wail. ' _

In general the area under repair must be kept clean from dirt (dust,
humidity, grease) already before the first opening is made. Bs sure that
the area is kept clean betwaen aminations.

Hands and tools must also be kept clean. Brushes must be washed
with grease soluting solvent [acetone. trichiorethylene) and be dried
before lamination. Protective gioves are recommended.

The principle of beveiling ‘s that the smallsst luppermost) cloth is 20
mry larger than the hole ana e next cloth is atways 10 mm larger than
the upper one. in this case e hevsl to be made is 80 mm.

The order of laminatc ™e same &s ‘n ke onginal structure,
however, the undermast cicTm & largest (8t least The same size as the
bevelled area).

\—EIRIAVION OY 5%
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4

The quality and dirsction of the cloths must ahways be the same as in
ihe priginal lamination. Use an iron roller to %s iminate air bubbles: in this
way the cloths also become better watted. During this period use some
fim {celiophane, or usual plastic film) 1o cover the area you are
paiching, and remove the air under the film g a trowal. This way you

will get a smoother surface and there is less finighing 1o do. Remove the
"éi when the resin has hardened. ¥ the hole is big the area should be
oropped in some way in order 1o obiain gﬁ:}a resuits when laminating.
This can be done for instance by fastening a thin sheet of nlywooed with
glue on the inner side. {See Figure 1), The shest of psywead can be left
there becauss being glused B will not come loese frem the lamination.

¥ vou cannot reach the hole from the inner side, make an oval hole
and have a prop which can be layed on place through the oval hole
Before nlacing the prop set a fastening pin or iron wire {Gee Figure 1)
o that the prop can be held in place during laminztion,

L wd i

w0

g

3.2 BROKEN QUTER SURFACE OF SANDWICHPLATE
Wing and control surfaces.}

s
o

f‘% fisﬂ&ugh to
rdenad the area
s the surface -
ken monocogque

N ) 10 mm
X e e B T

Figure 2
. see pages 13 — 18!}
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3.3 HOLE IN SANDMICH PLATE
(Wing and controi sugfaces.)

First make the hoie iarger so that the edges are solid. Remove enough
PVC-foam so that 2 strip approximately 20 mm wide is left around the
hole. (See Figure 3. Roughen the strip. After this the manner of
proceeding is the same as in paragraph "'Broken monocoque
structure”’. A thin sheet of plywood can be used for support. After
this you can laminate (45° 92125) on the support and on the inner solid
cloth. Let it harders. Thicker glass weave (92125) is used as inner cloth
instead of the original one (82110 or 80070) so that laminating is easier.
Glue a same size P¥{-foam piece {Lynicell, 80 kg/m?) in the hole with
balloon. Put carefully & ioad on the piece of foam to make it bond better
ir lamination.

44
N Y | 92125 a&_
GLUEWITH BALLOON A

¥

[ ~ oo o T, | T~ - ;\}C:'

n =

O AN PLYWOOD
20 mm [

Figure 3

cioth ref. see pages 13 — 16)
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when the glue has hardened, sand the area smooth and make a bevel
the same way as in the paragraph “Broken monocogque structure”’. Fili
the pores of the PV (-plate and laminate the cloths immediately.

When the hole is larger first glue the inner laminate to the PVC-plate.
o begin, the manner of proceeding is the same as in the previous case.
il the pores of the PVC-plate with balloon and fit the plate to suit the
hiole, then laminate the cloth of the inner surface immaediately to the
PVYC-plate. When this has hardened glue a sheet of plywood as a prop
and draw s nail or iren wire through the plate and plywood. Then glue
the PVC-plate on the area with balloon {see Figure 41,

Use a lpad or iron wire 1o accomplish pressing. Do not use too much
force because then the inner laminate may come ioose from the PVC-
plate,

e v : o PV l S .

1\, A L - n R . . PVC Ay

GLUEWITH BALLOONY o “ INNER LAMINATE
Figured

{cioth ref. see pages 13 — 16)

The third way to patch a hole in sandwich plate is to first prepare the
patch and bond line together. Remove all broken parts of the hole and
leave no inner laminate as an edge. Shape the PVC-piate to the hole and
glue the previously prepared piece of cloth laminate to the PVC-plate.
The piece of laminate consists of two cloths{/// 45° 82146 ~ W 138°
92146 or 2 x 92140 or 3 x 92125 +45°), which overlap the edge by
approximately 40 mm {See Figure B). Perform the lamination of the
cloth on a table on top of plastic film or 2 — 3 layers of wax and one
layer of PVA. After glueing, cutthe pieces of laminate to a suftable size.

\

/
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= L L JPCT] a0mm
S NN
GLUE WITH BALLOON i <27 45792146 \\\\ 135°92146
Figure '
{cloth ref. see pagses 13 — 18)

Roughen the bond lines. Then glue the patch with baiiojcmg Make an
oval for reaching the hole from the inner side. Use iron wire 1o
accomplish pressing. When the resin has hardened continue the work
as usual.

NOTE

Espacially when you are glueing “blindly” use enough balloon so that air
is eliminated from the bond line. For this purpose make the bond Sne
appruximatelly 40 mm wide.

NOTE

When repairing the control surfaces it is important to prevent an
increase in the weight. This usually causes the center of gravity to shift
and so that control surfaces should be massabalanced agsééx.

3.4 FINISHING

The repair has to be done so that the patched area is no higher than sur-
rounding surface. The right shape is obtained by filling the ares with bal-
foon which sticks better than the polyester putty usad for finishing. A
long straight splint is used for spreading the baloon. Before every
spreading, the surfgce has to be roughenad with ssrdpepsr numbsy
100, Use polysster putty on the surface after the shape i sccurate
enough {Lesonal, Pakia, P2/55, Plastic Padding) and finish the surface
with sandpapers up 10 320. Watch that the uppermost oloth will not he
‘damaged. !f the cloth comes into sight during grinding the patch is too
high and has to be done again or make t2 surrcunding surface thicker
with putty, but in this case, the patch will ke seen aftenwards. Regarding
the fuselage, a small overthickness is not harmful,

Kishlinkatu 8
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A paint sprayer is recommended for the painting and the layers
should be thick enough that the polishing can be done without all of
them (5 to 6 layers crossway) being sanded away. The surface is then
sanded wet with sandpapers up to 800 and finished with paint polishing
agent and waxed if necessary. For waxing the saliplane, a normal car
wax is good enough but not, howaver, one which contains silicone.
Note: To avoid bubbles on patched areas it is recommended to
spray first the area with Inerta 51 HB epoxy primer, then fill with
polyester putty, sand and paint again with inerta 51. This layer can be
-sanded wet up to grade 320 {do not sand through epoxy primer layer)
and then be painted with acryl paint. The paint shop air moisture
« content must be lowenr than 53 %. A moisture drying cycle before first
" paint and after sanding wet is recommended in 40°C, moisture content
must be lower than 20 %.

3.5  BALANCING OF THE CONTROL SURFACES

The C. of G. positions for the control surfaces must be below or egual
following, measured from the hinge-line.
1 aileron 29.0 mm
2flap  35.0mm
3 rudder 20.0 mm
4 in elsvator so that the distance multiplied by the weight of it is
below 40 kgmm.

4. REPAIRING OF CRACKS IN ACRYLIC SHEET

Before siarting the work, preveni the progression of the crack by dnfling
a 2 mm hole at both ends of the crack. Then open the crack and fill it
with acryl glue starting from the bottom of the V. {See Figure 9). Use
Tansoi no. 7 for giueing. Fill the crack, layer by layer, and let the layers
harden in between 10 prevent air bubbles because the glue shrinks while
hardening. When the crack has been filled and the glug ishard, grind the
patch smooth first with fine wet and dry sandpaper and afterwards with

page IH-9
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grinding pastes and liquids so that the bond line becomes transparent.
To begin use sandpaper no. 800 for eliminating scratches and defects
of the surface if they are deep. Fasten the paper on a soft grinding tool
which has curved edges. Do the grinding by gently rotating with help of
the weight of the fingers. After this use grinding paste ("'Perspex”
Polish no. 1) which is also good for starting to repair very small cracks.
Spread the paste with a soft piece of cloth or grinding disc if a grinding
machine is available. Change the cloth every five minutes; the paste
must not dry on the cloth. The grinding pressure must be very light. Re-
move the paste with a clean piece of cotton cloth. After this, polish with
polishing liquid {""Perspex’’ Polish no. 2A). Use the same piece of cloth
both for spreading and polishing. Take care that the piece of cloth is
clean from dust and dirt during the work. Use “Perspex’” Polish no. 3 to
remove possible static electricity due 1o grinding and polishing. If neces-
sary use water to make the Polish thinner and spread the Polish on the

Figure 6

canopy with a soft, humid cloth. Use a clean, soft and dry cloth for
rubbing the canopy shiny. You can also wash the canopy with a solution
consisting of 10 % ""Perspex” Polish no. 3 and 30 % water. If nscessary
you can go on as stated in Service Manua! section 4,

The use of organic solutions {as solvents of paint and wrpentine} is
forbidden, '

\_EIRIAVION OY | J
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5. REPAIRING OF METAL PARTS

The steel parts of the szailplane are made of chrome molybdenium steel
A1S14130 MIL-S-18729C or MIL-T-67368B, LN 1.7214.4 or .9 or 26CrMo4d
according to DIN71200. -

The steel plates and tubes have beenin normahzed ondmor Temper
hardened steel dm = 30 kp/mm? has been used as the material for the
turned parts. The main wing fittigs are temper hardened to dm = 10C
kp/mm? and the whee! axieto dm = 115 kp/mm?. Other steel parts have
been dimensioned according to the condition after gaswelding.

if-an-inert gas welding system (TIG) is used, it is necassary to carry
out normalizing process. Parts must be annealed. 4- 5 min mn

— 880°C ternperature and then cocled in box in normal temperature

If the part has been piated with cadmium or zink, it must be complete-
ly removed from the welding area with removal bath.

After welding, jet biast with sand. A high qualitv metal primer is re-
commended {e.g. Herberts Standox Reaktionsgrund before painting
the surface with a second coat (e.g. Herberts carpaint). The interior
surface of the warmed parts have to be protected once again against
rust with protecting agent (Dinitrol ML or LPE 3).

NOTE
‘Only a qualified wsider = aliowed to weld airplane parts.

The push rods are maoe of aluminum {Din AIMgSI1T8) or stee! (Din
St35). All the bolts 278 —iiimetric high strenght bolts. The bolts used in
the control systern 32 2% close tclerance and these are sold by the
manufacturer. The ruc 22 cabie is7x1961/8" M!L W-1511 AL

Eirlavion recommenas ~ 20y
of previously mentiorsn o=

N_EIRIAVION OY

Kisallinkatu 8
SE-15170 Lahti 17 page Hl-11



/ﬂ»?é%% D Repair manual

6. INSPECTION OF WATER TANKS

The water tanis of the sailplane are made of plastic, strenghtened with
nylon so they are very strong. it is, howsaver, 2 good idea to inspect them
annually.

Loosen the tanks from the main rib-by loosening the tube connecior
from the inner end of the tank inside the wing and &ke the tank out
from the hole in the main rib. The easiest way of inspecting the tanks.is
t0 look for humid areas or chafed places when the tanks are filled with
water. ' ‘

The tank can be repaired with original material by glusing a patch with
i contact glue (roughen carefully).

Tape the longitudinal searns of the tankagainfﬁ the bag. Fold the tank
over in three parts. Push the tank into its place. Open the tank by
niowing it full with air. The right installation is checked by filling the tank
and measuring water quantity. Seal the main rib.

Note: Max overpressure 1 m of water.

\_EIRIAVION OY
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7. OTHER REPAIRS :

The repairs of instruments, radios and oxygen systems must be
performed according to instructions of the manufacturers or aviation
authorities.

8. GLASS FIBRE CLOTHS USED IN DIFFERENT
PLACES

A FUSELAGE

Surface paint

0° 80070
457 92146
135° 92146
0° 92146
0° 92146

\_EIRIAVION OY
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B VERTICAL STABILIZER

Surface paint
800 92110
80° 92125

10 mm

Hard PVC-foam
Lynizel 4060

o° 92110

C STABILIZER

Surface paint
o° 90070

0° 82125

10 mm

tard PVC-foam
Lynizel 4060

o° 82110

D RUDDER

Surface-paint
0° 92110
5mm
PVC-foam
Lynizel 4040
0° 92110

\-EEREAWGN oY
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FOWING

Surface paint
45°  eQ070
45° 92125

10 mm

PVC-fpam

Lynizel 4080
S 48° 82110

“_EIRIAVION OY g
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G FLAPS/AILERONS

Surface paint
45° 390070
45° 82125
3mm T
Hard PVC-foam
Lynizel 4040
45° 80070

9. RAW MATERIAL LIST FOR PLASTIC
- STRUCTURES ~ | |
Flastic
Rasin Ritapox L 02 ‘
Hardener Ritapox H81/8L {81, SL50, 8L)
Mixiure - {mass partsh !
34 H 9
100 L 02 + 38SL5D :
42 8L !
Manufacturer:  Bakelite GmbH, Federal Rapublic of Cer—any
Glass fiber cloths . l
Manufacturer: intergias Gmbh, Federa!l Repubiic o =
interglas no. {Finsihing 1550) welght g m?=2 % i
30070 8 '
92110 118
92125 280 |
92140 o:r SO
§2145 , 215
92148 44
\_EIRIAVION OY _
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Aovings

RA 35TZ2448 M 15
Manufacturer: Scandinavian Glasfiber, Sweden
Finfshirg Araton

Carbon Fibre

Grafil E/A-S 10000 filament

Manufacturer Courtaulds Limited, England

Surface paint

Standox 2K-Standocryl
Hardener 2K-Harter

Silvent 11012

Manufacturer Kurt Herberts GmbH

Federa! Papublic of Germany

Core material of sandwich plates

Conticell 80 (60 kg/m?) and 40 (40 kg'md)
Manufacturer: Continental Gummi-Werke AG
- Federal Republic of Germany
Fillers
Microhailoon: Eccospheres 1G 101
Manufacturer: Emerson & Cumings, Belgium
Chopped fibres EC 10-S

Primer

Inerta 51 HB
Inerta 51 Hirter
3514

Teknos Maalit Oy
Finland

Manufacturer:  Gevetex Textilglas GmbH, Federal Republic of

Gerrnany

Release agents

Wax QZ 11 3 _
Manufacturer: = CIBA Ag, Switzerland

Polyvinylaicohol PVA Mould Release Agent No. 3

Manufacturer: Downland, England

Kisallinkatu 8
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- material of sandwich p

a
nticell 30 (60 kg/m?) and 40 (4 Kg/m?)

dicrobalioon: E 01
Aanufacturer: £ 1 & Cumings, Belgium
“hopped fibres &

vetex Textilglas GmbH, Federal Republic of

ﬂ
3
w
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Aanufactyer:  CIRA Ag, Switzerland -

alcohol PVA Mould Relsase Agent No. 3
Aanufacturer: Downlang, England

SIRIAVION OY
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Protecting ointments for hands

(Suitable for epoxy resins) -

Arretil Q {before lamination)

Stokolan (after washing and lamination}
Manufacturer:  Stockhausen, Federal Republic of Germany

Acryl plate

Plexiglas 240 3 mm thick ‘
Manufacturer:  Rohm GmbH, Federal Republic of Germany !

Repairing material for acrylic sheet

Acryl glue: "~ "Tensol 7" and hardener

Grinding and polishing material for acryl
"Perspex Polish No. 1”
” " No. 2A
" No. 3
Manufacturer:  ICl, England

NOTE : .

All constructive parts exposed to the sunshine
may be painted in white and in the following
colours (according to the German RAL colour
code) : ‘

a) Chrome yellow or brighter RAL 1007
b) Red orange or brighter RAL 2002
c) Gentian blue or brighter RAL 5010
d) Bright green of brighter RAL 6018
{ e) Bronze or brighter RAL 9006

\_EIRIAVION OY S
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Protecting ointments for hands
(Suitable for epoxy resins) -

Arretil Q
Stokotan {after washing and lamination) J

Manufacturer:  Stockhausen, Federal Republic of Gergiany

Acryl plate S
Plexiglas 240 3 mm thick ' /
Manufacturer: ROhm GmbH, Federal Repub}i/c of Germany

' /

Repairing material for acrylic sheet /

Acryl glue: " ““Tensol 7" and hardgnier

Grinding and polishing material for agryl

Manufacturer:  ICi, Englay

\_EIRIAVION OY

{before lamination) ;/ ’
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