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SAFETY DIRECTIVE AV II – 0003 

 
 
 

INSPECTION AND/OR REPAIR OF HULL 
STRINGERS 

 
 

1) Aircraft Affected 
1.1) All Versions of Aventura II, Aventura UL, Aventura HP 
1.2) Concurrent Safety Directives 

Further to this Safety Directive, the following additional Safety 
Directives must be observed and complied with:  
- Not Applicable 

1.3) Reason 
Field experience has shown that the hull stringers at the 
airframe mounting locations become weak and the mount bolt 
holes become elongated. Based on inspection the Stringers may 
require repair if elongation or separation is present.   

1.4) Compliance 
Before next flight, Inspection and/or repair of the affected 
stringer mounting locations must be conducted according to the 
Instructions provided in Section 2 of this Safety Directive. 

1.5) Approval 
The Technical content of this Safety Directive has been 
approved by Aero Adventure. 

1.6) Manpower 
- None 

1.7) Mass Data 
- Change of Weight---- none 
- Moment of Inertia----unaffected 

 1.9) Electrical load data 
  - No Change 
 
 
 
 
 
 



 2

 
 
 

2) Accomplishment / Instructions 
2.1) Instructions  
 2.1.1) For all AV aircraft: 

Inspect the center and aft perpendicular hull stringers at 
the airframe mounting locations (see Fig. 1 [A,B,& C]) 
Look for obvious fractures in the stringer. Also look for 
delamination of tabbing and core away from the impact 
point. Inspect the tabbing where the stringer attaches to a 
bulkhead. 

2.1.2) For all AV aircraft: 
To properly repair the stringers, follow the repair 
guidelines in section 3. We highly recommend using a 
professional or bringing it to Aero Adventure for repair.   

 
2.1.3) Any Stringer inspected IAW (2.1.1, and 2.1.2)  

whose mounting holes were found to have elongation, 
delamination or cracks must be repaired/ replaced.  
 
NOTE: The affected Aircraft can be brought to Aero 
Adventure LLC for repair at the standard labor rate. 
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Figure 1 
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3) Hull Stringer repair Accomplishment / Instructions 

3.1) Instructions 

For more serious repairs that involve removing and replacing stringer 
material, try to duplicate the original construction. Unless the damage is 
directly attributable to an undersized stringer, assume that the stringers were 
structurally adequate and properly located when the boat was originally 
built. Making a repair that is significantly stronger than the original design 
can cause hard spots which may distort or crack the hull shell. A repair that 
is lighter than the original may fail prematurely. When removing and 
replacing stringer material, observe the following guidelines: 

Duplicate the shape and dimensions of the original stringer. Where the 
stringer is supporting a cockpit, or cabin, the height of the repaired or 
replaced stringer must be the same as the original. If not, you will have a 
great deal of difficulty reinstalling the equipment. 

Duplicate the original core material or find an equivalent material. Use 
wood where wood was used, plywood for plywood, foam for foam, etc. 
Attempt to duplicate the species of wood used in the stringer as well as the 
dimensions of the wood. You can use a more cavalier approach to replacing 
low-density core materials than you can for active cores. 

Measure the thickness of the fiberglass skin and duplicate it. On 
stringers with an inactive core or molded stringers (with no core), watch for 
variations in the skin thickness. Occasionally, the top skin of the stringer is 
thicker than the side skins. This “cap” can significantly increase the strength 
and stiffness of the stringer. If the extra thickness is present, try to duplicate 
it. 

Locate new stringers as close as possible to their original position. This 
is especially true of engine stringers or stringers that support other 
equipment. 

Support the hull. If major stringer replacement is necessary, be sure to 
support the hull well so the original shape is maintained. Stringers that are 
removed or have broken away from the hull may allow parts of the hull to 
sag. 

Replacing active core sections 
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Often damage to the core of a stringer is limited to a small section, or the 
stringer may be too difficult to remove. You may be able to replace only the 
damaged portion, restoring the strength of the stringer while leaving it in 
position in the airplane. 

Because the wood in wood cored stringers is structural, any repairs you 
make to it have to be joined with a proper scarf. If you are replacing a 
section of plywood stringer, use a minimum of an 8-to-1 scarf bevel. For a 
¾”-thick piece of plywood this equates to a 6″ long bevel. When repairing 
hardwood or highly loaded core areas, use a longer (12-to-1) scarf angle. 
When cutting scarfs, keep in mind, the longer the scarf angle, the greater the 
joint surface area, the stronger the joint. All joints in fiberglass skins should 
have a 12-to-1 bevel or overlap. 

Forming the scarf bevel on the new piece of wood is fairly easy. You can 
use typical cutting tools with the piece of wood supported on a work bench. 
Cutting the matching bevel on the wood that remains in the aircraft is not as 
easy. You will need to be creative. You will use chisels, disc grinders, hand 
planes, hand saws, and anything else you can think of to cut wood and 
fiberglass. The surface of the bevel does not have to be perfect. The epoxy 
that you use to glue the joint is an excellent gap filler. 

1. Cut out the damaged section of the existing stringer. Remove as much 
skin as necessary to remove all of the damaged core. Trim the 
exposed core ends to a minimum 8-to-1 scarf angle. 

2. Grind the edges of the skin to 12-to-1 scarf angles to prepare for the 
skin replacement. 

3. Trim a new piece of core material to fit the size and shape of the void 
in the existing core. Use the same species of wood as the existing 
core. Cut a matching scarf angle on each end of the new core section. 
Dry fit and trim the new piece and existing core end as necessary for a 
good fit. 

4. Prepare the surfaces for bonding. All surface should be clean, dry and 
sanded. 

5. Install the new core section. Wet out all contact surfaces of the new 
and existing core. Apply a liberal amount of thickened epoxy/406 
mixture to one side of each contact area. 

6. Clamp the section in position. Clean up excess epoxy before it cures. 
Remove clamps after epoxy cures thoroughly. 

7. Replace the fiberglass skin as described later. 

Replacing stringers 
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Completely replacing a stringer is often easier than replacing a section. For 
example; stringers commonly run from the mid aft section to the bulkhead. 
They may not run the entire length of the aircraft. Complete replacement of 
the damaged stringer may be much easier than attempting to replace a 
section of it. 

1. Mark the location of the outside surfaces of the stringer. It is often 
critical that the stringer gets replaced in exactly the same position it 
was previously located. When you remove the old stringer, you will 
need reference points to locate the new one. Locate the reference 
marks far enough away from the repair area so they will not be 
disturbed when you prep the area. 

2. Remove the stringer and core. Save any large pieces of core you 
remove. They make great patterns and will speed fitting the new core. 
Measure the thickness of the fiberglass skin so you can duplicate it. 

3. Using the same species of wood as the existing core, trim a new piece 
of core material to fit the size and shape of the core in the removed 
stringer. Dry fit and trim the new piece for a good fit. 

4. Prepare the surfaces for bonding. All surfaces should be clean, dry 
and sanded. 

5. Wet out all contact surfaces of the hull and core. Apply a liberal 
amount of thickened epoxy/404 High-Density or 406 Colloidal Silica 
mixture to one side of the contact area. 

6. Push the stringer in position with firm hand pressure. The epoxy 
mixture should squeeze out of the joint. Brace or tape the stringer in 
position as necessary. 

7. Shape the squeezed-out epoxy into a fillet. Apply additional thickened 
epoxy to the joint if necessary for a smooth ½”-radius fillet. Clean up 
excess epoxy before it cures. Remove clamps after epoxy cures 
thoroughly. 

8. Replace the fiberglass skin as described later. 

Replacing or repairing the fiberglass skin 

After repairing or replacing core material, it is necessary to replace the 
fiberglass skin. To duplicate the strength of the original skin it is important 
to duplicate the thickness of the original skin and to properly prepare the 
surfaces for a good bond. 

Preparing the fiberglass fabric 

Measure the thickness of the skin on the original stringer. Keep in mind, the 
top skin may be thicker than the sides and the tabbing.  
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Cut the necessary number of strips of fiberglass fabric the length of the 
stringer. Cut the first piece large enough to extend as far as the original 
tabbing from each side of the stringer. Cut each of the remaining pieces 1″ 
(½” each side) narrower than the previous one. When laying out the layers of 
fabric, do not allow the tabbing edges to end at the same place. For stress 
reduction, step the edges of the fabric to create a tapered edge. If you fail to 
do this, all the load the stringer is carrying will be transferred to the line on 
the hull surface where the tabbing ends, and the hull may crack at that point. 
If however, you step the tabbing edges, the load from the stringer is 
gradually distributed to the hull.  

WEST SYSTEM 738 Fabric is ideal for stringer repairs. It yields about 
0.040″ per layer in a hand lamination, so you will need fewer layers of cloth 
to achieve the necessary thickness for most stringers. Fewer layers of fabric 
translates into less labor to install it. There is however, nothing wrong with 
using a lighter fabric. It will require more layers per unit of laminate 
thickness and thus more time to install it. Structurally, there is little 
difference between 5 layers of 24 oz. fabric or 10 layers of 12 oz. fabric. 

Preparing surfaces for bonding 

Surface preparation for bonding is a critical part of any repair. The Hull can 
be very difficult to prepare for bonding, because it is likely to be 
contaminated and many areas may be inaccessible. 

Use a degreaser or detergents in areas that may be contaminated with 
gasoline or oil residue before wiping with solvent. Use a stiff brush on 
heavily textured surfaces like roving. Remove any traces of contamination 
by wiping the surface with solvent and drying with paper towels before the 
solvent evaporates. 

Use a 50-grit grinding disc to prepare the surface. 50-grit cuts quickly with 
little heat build-up. If gelcoat is present and it is soundly attached, you do 
not need to remove it. Grind it to create a fresh, no-gloss surface. Brush the 
area free of dust or loose material. Use a wire brush to abrade heavily 
textured surfaces. The bonding surface should appear dull. 
A 12-to-1 bevel must be ground into any existing fiberglass left on a 
stringer. The new fiberglass will run onto this bevel attaching the new 
material to the original material. A 12-to-1 bevel provides adequate surface 
area for the transfer of loads across the repair area. For example, if the skin 
on the original portion of the stringer is ¼”-thick, the bevel needs to be 12 x 
¼” or 3″ wide. 
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It is difficult to form fiberglass cloth around a sharp 90° bend. You have to 
create radius at the top edges of the cores and fillet at the core/hull and 
core/bulkhead inside corners—a 3/8 – ½” radius is a good starting place. 

Applying the fiberglass skin 

1. Prepare fiberglass fabric and bonding surfaces as described above. 
2. Wet out the entire bonding surface, including the stringer, with a 

mixture of resin/hardener. Squeegee a thin layer of thickened epoxy 
over the exposed panel bonding area if the surface is heavily textured. 
Mix epoxy/404 High-Density or 406 Colloidal Silica filler to the 
consistency of mayonnaise. The thickened epoxy will fill voids on the 
surface and provide better contact with the first layer of fabric. 

3. Center the largest piece of fabric over the stringer and reinforcement 
area and wet it out with the resin/hardener mixture. Squeegee any 
excess epoxy from the surface, making sure the entire piece of fabric 
has been saturated. 

4. Apply each successive piece of fabric in the same manner. Successive 
pieces may be applied immediately after the previous piece or any 
time before the previous piece reaches its final cure (ideally while it is 
still tacky). The fabric edges should be stepped, with the last piece 
extending about 1 ¾” to 2 ¼” from each side of the stringer 
(depending on the number of fabric layers). Allow the lay-up to reach 
its initial cure. 

5. Apply two or three coats of epoxy before the lay-up reaches its final 
cure. To avoid sanding between coats, apply each coat before the 
previous coat reaches its final cure. Allow the final coat to cure 
thoroughly. 

Note: The final two or three coats may be tinted with WEST SYSTEM 501 
(white), 502 (black) or 503 (gray) pigment or with 420 Aluminum Powder 
(gray). If you desire a smoother cosmetic finish, the lay-up may be faired 
and finished. 

When your repair is complete, you will have a little additional finishing 
work to do. Fiberglass repairs inevitably have some sharp edges or sharp 
“hairs” sticking out. These make cleaning the hull difficult if not downright 
dangerous. It is a good idea to use some 80-grit sand paper to eliminate the 
imperfections that might cut you. 

You have a couple options for final finishing: 
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1. Do nothing. Since most of the work is in the center hull area, you do 
not need to apply a final finish. UV degradation of the epoxy will not 
be a problem and in many circumstances, the appearance of the repair 
does not matter. 

2. Paint the repair. If the appearance of the repair matters, select a paint 
color that matches the rest of the area and paint the repair. Proper 
surface preparation of the repair includes washing with water and 
thoroughly sanding the epoxy surface. Apply a paint primer or apply 
the topcoat directly to the prepared epoxy. 

As always, when you’re installing any hardware, use epoxy to seal all holes 
you drill. If you neglect this step, you will likely have another repair job in a 
few years when the core material rots. 

 
 
 
 
 
 


