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(54) HYBRID JOINING METHOD FOR LAP (57) ABSTRACT 
JOINTS The invention relates to a method of producing an overlap 

ing hybrid connection between two or more components. A 
(76) Inventor: Joerg Jendrny, Bremen (DE) E. in the meaning of the E. charac 

terised by adhesivelvbonding and producing mechanical spot 
Correspondence Address: joint Rio SSSI, , N E. the E. 
GREER, BURNS & CRAIN layer being arranged in the region of the mechanical joint 
300 SWACKER DR, 25TH FLOOR connections. The method according to the invention is carried 
CHICAGO, IL 60606 (US) out in the following method steps: purposefully removing 

material from one or more of the components or purposefully 
(21) Appl. No.: 12/316,473 applying material to one or more of the components in the 

region of the lap joint to be produced to form one or more 
(22) Filed: Dec. 12, 2008 projections, applying adhesive to one or more of the compo 

nents in the region of the lapjoint to be produced, overlapping 
Related U.S. Application Data the components, pressing the components together in the 

region of the lap ioint to press the projections against the 
(60) Provisional application No. 61/008,958, filed on Dec. Sapping coSHE and Nin O g O 

21, 2007. mechanical spot joint connections on the projections in the 
overlap region. The method according to the invention 

Publication Classification enables a desired uniform adhesive material thickness to be 
(51) Int. Cl obtained reliably by using the projection as spacers and also 

Bi2h 38MO (2006.01) enables a mechanical spot joint connection to be produced 
B32B 3/00 (200 6. 01) without curing the adhesive. The invention further relates to a 
B32B 3/30 (200 6,015 component comprising projections for obtaining a defined 

adhesive layer thickness and the use of the method and the 
(52) U.S. Cl. ............................ 156/92; 428/156; 428/600 component in an aircraft. 
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HYBRD JONING METHOD FOR LAP 
JOINTS 

0001. The invention relates to a method for producing an 
overlapping hybrid connection between two or more compo 
nentS. 

0002 Methods of this type are known from the aircraft 
manufacturing industry in particular. In this field, a hybrid 
connection is characterised by the adhesive bonding and 
mechanical spot joining of two joining parts, the adhesive 
layer being arranged in the region of the mechanical joining 
points. With the conventional hybrid connection methods, it 
is difficult to accurately obtain a uniform adhesive layer thick 
ness which should remain unchanged even when being 
loaded by the mechanical joint connections themselves. 
0003. With a known hybrid joining method, in which 
adhesive bonding and riveting are carried out simultaneously, 
glass beads with a predetermined diameter are added for 
example to the adhesive used in order to adjust the thickness 
of an adhesive layer between the two parts to be joined, and 
this ensures that the thickness does not fall below a minimum 
thickness, corresponding to the diameter, of the adhesive 
layer. Owing to the rivet connection and the related high force 
of pressure in the region of the rivets involved in this proce 
dure, the glass beads used are pressed into the respective 
Surface coating of the joining parts, which results in both the 
Surface coating and, to Some extent, the glass beads being 
destroyed and so the level of precision achievable with this 
method cannot be ensured. 
0004. Other methods which involve both adhesive and 
rivet connections initially adhesively bond the joining parts to 
one another in order to Subsequently produce the rivet cori 
nection after the adhesive has cured. In order to obtain a 
defined adhesive layer thickness, the joining parts are 
clamped in devices after the adhesive layer has been applied 
and remain fixed therein until curing has occurred. A draw 
back of this type of method is the long process time, since 
clamping the joining parts is time-consuming and it is further 
necessary to wait until the adhesive has cured. 
0005. In a further known method involving both adhesive 
and rivet connections, the layer thickness of an adhesive 
between two joining parts is adjusted by the viscosity of the 
adhesive. In this case, after the adhesive layer has been 
applied, rivet holes are produced and the joining parts are 
riveted to one another before the adhesive layer cures. Owing 
to the force of pressure produced by the riveting process, 
adhesive is squeezed out of the gap between the joining parts, 
adhesive of a thickness which can be predetermined from the 
Viscosity of the adhesive remaining in said gap. The layer 
thickness achieved by this type of method is generally too 
small to achieve a sufficient level of mechanical adhesion and 
the adhesive is further not completely uniformly distributed. 
Accumulations of adhesive or vacuities (“pockets’) are 
formed locally. 
0006. It is therefore an object of the invention to reduce or 
eliminate one or more of the disadvantages described above. 
A particular object of the invention is to propose a hybrid 
joining method, in which a defined adhesive layer thickness 
can be achieved reliably and uniformly without the adhesive 
applied having to cure before producing the mechanical spot 
joint connection and without the adhesive layer thickness 
being changed after production of the mechanical spot joint 
connection. 
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0007. The object is achieved by a method comprising the 
following steps: 

0008 purposefully removing material from one or more 
of the components or applying material to one or more of 
the components in the region of the lap joint to be pro 
duced to form one or more projections, 

0009 applying adhesive to one or more of the compo 
nents in the region of the lap joint to be produced, 

0.010 overlapping the components, 
0011 pressing the components together in the region of 
the lap joint to press the projections of one component 
against the overlapping component, 

0012 producing one or more mechanical joint connec 
tions on the projections in the overlap region. 

0013 By purposefully removing material in the region of 
the lap joint to be produced, it is possible to form, in the 
joining part concerned, integrated projections which can be 
used as spacers and which are produced by making recesses in 
planar regions during the material removal process. The 
cross-section of the projections corresponds to the recessed 
planar regions and the height of the projections is a function 
of the depth of material removal. As an alternative to the 
removal process, material may also be applied to one or more 
of the components in Such a way that projections can be 
formed directly by this application process. 
0014) Adhesive is applied to one or more of the compo 
nents to be connected in the region of the lap joint to be 
produced. By overlapping the components to be connected 
and Subsequently pressing said components together, the pro 
jections of one joining part are pressed against one of the 
Surfaces of a second joining part which faces the overlap 
region in Such a way that there is a defined distance between 
the two joining parts. This distance corresponds to the height 
of the projections and forms a gap which is filled with adhe 
sive after application of the method according to the inven 
tion. 

00.15 Mechanical spot joint connections, such as rivet, 
bolt or screw connections between the two joining parts, are 
produced by a conventional sequence of necessary steps 
which begins, for example, by drilling both joining parts. In 
the method according to the invention, the holes are prefer 
ably to be arranged so as to pass through the projections, since 
there is material contact at that location between the two 
joining parts and a mechanical spot joint connection cannot 
narrow the gap formed by the projections and filled with 
adhesive. In addition, the mechanical spot joint connection 
also does not lose its bias in the region of the holes as a result 
of the uninterrupted material contact between the joining 
parts, since none of the adhesive located under the fixed rivet, 
the fixed pin or the fixed screw flows away after the bias is 
applied owing to the Viscosity thereof, thus enabling a con 
sistent connection quality to be ensured. 
0016. The method according to the invention therefore 
enables a desired adhesive layer thickness to be reliably pre 
set by purposefully removing or applying material and also 
enables mechanical joint connections to be produced without 
curing the adhesive. The connection method is a particularly 
time-saving method and does not require any clamping 
devices to control the thickness of the adhesive layer. The 
formation of pockets in the adhesive is effectively prevented 
and there is further no contact between the tool used to pro 
duce the holes and the adhesive, thus preventing soiling and 
the need for regular cleaning or replacement of the tool and 
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also preventing adhesive residues which adhere to the tool 
during drilling being propelled against the Surrounding Sur 
faces. 
0017. Further advantageous developments of the inven 
tion are listed in the sub-claims. 
0018. The object is further achieved by a component 
which is capable of being connected to another component by 
the method according to the invention. In particular, the com 
ponent according to the invention already comprises projec 
tions which can be used for Subsequently adjusting the adhe 
sive layer thickness and producing mechanical spot joint 
connections. 
0019. The invention will be explained in the following 
with reference to the figures, in which like objects are denoted 
by like reference numerals and in which: 
0020 FIG. 1a: is a side view of two components to be 
connected by the method according to the invention, 
0021 FIG.1b: is a plan view of a treated component which 

is to be connected by the method according to the invention, 
0022 FIG. 2: is a lateral sectional view of two components 
which are connected by the method according to the inven 
tion, 
0023 FIG. 3: is a schematic block diagram of a variant of 
the method according to the invention and 
0024 FIG. 4: is a schematic block diagram of a further 
variant of the method according to the invention. 
0025 FIG. 1a shows a first component 2 which is to be 
connected to a second component 4 by the method according 
to the invention. The components 2, 4 are configured by way 
of example as planar, metal sheet-like components and only a 
portion thereof is shown in FIG. 1a. An outer edge 6 of the 
component 2, together with an outer edge 8 of the component 
4, delimits an overlap region 10, within which the compo 
nents 2, 4 which overlap in this region will be connected to 
one another. 
0026 Initially, i.e. before the method according to the 
invention is used, the component 2 has a completely planar 
connection Surface, which is modified by a material removal 
process in Such a way that it attains the shape of the connec 
tion surface 12 shown in FIG.1. The removal process may for 
example be a chemical etching process, in which material is 
removed from some regions, material in desired locations 
remaining unaffected owing to this material having previ 
ously been covered with a coating or the like. Mechanical 
removal of material by means of milling, or physical removal 
by electrical discharge machining and the like is also possible 
and is also appropriate in the case of particularly pronounced 
profiling which extends deep into the material. The most 
suitable removal process is to be selected in particular 
depending on the speed of removal to be expected and the 
costs incurred by the respective processes. Since etching 
methods are also used to some extent in the production of 
skinplates for the outer skin of an aircraft in order to remove 
material in some regions to reduce weight, it is appropriate to 
use a further or the same etching method for the method 
according to the invention. After the surface 12 has been 
treated, the predominantly planar surface 12 of the treated 
component 2 which faces the second component 4 in the 
overlap region 10 comprises a plurality of projections 14 
which are used as spacers in the method according to the 
invention and comprise planar Surfaces 16 which are arranged 
parallel to the surface 12. The projections 14 have a height 18 
which corresponds to the desired adhesive layer thickness. 
After the profiling of the surface 12 of the component 2 has 
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been completed, an adhesive is applied in a drop-like manner, 
as a spray or as adhesive beads by means of pressure appli 
cation, a doctor blade, a spatula, a dispenser or other methods 
and devices the two components 2 and 4 are Subsequently 
pressed together in such a way that the surfaces 16 of the 
projections are pressed against a Surface 20 of the component 
2 pointing towards the component 2. The two components are 
fixed in this position by suitable devices which are also used 
for conventional skinplate components. The two components 
2 and 4 can subsequently both be drilled through the centre of 
the projections 14. 
0027. In the embodiment shown in the figures, rivet con 
nections are used as the mechanical spot joint connections. 
However, since this is merely one embodiment, the method 
according to the invention is not limited to producing a hybrid 
connection with rivet connections and instead all of the afore 
mentioned mechanical spot joint connections are also pos 
sible. Non-exhaustive examples of rivet connections include 
punch rivets, lockbolts, tubular rivets and blind rivets. 
0028. In this embodiment, the actual rivet connection is 
produced after the final step of drilling. 
0029. As an alternative to removing material from the 
component 2, the projections 14 can be produced by applying 
a suitable material. Suitable materials include metal materi 
als, thermoplastic polymers, thermosetting polymers or adhe 
sives. A curing process is required when applying adhesives 
and plastic materials in order to fix the shape of the projec 
tions 14. In order not to conflict with the object according to 
the invention, using rapidly curing materials is recom 
mended. Possible application methods include any manual or 
automatic material application methods, for example screen 
printing or metal printing. 
0030 FIG. 1b is a plan view of the treated component 2 
with a profile surface 12 and shows, by way of example, 
projections 14 which have a circular cross-section of diameter 
22. The diameter 22 is preferably greater than the diameter of 
the heads of the rivets to be used, corresponds approximately 
to the extent of the pressure cone of an individual rivet con 
nection and thus ensures sufficient force is transferred from 
the rivet connection into the connected components 2 and 4. 
The diameter 22 may alternatively be selected so as to be 
sufficiently large for a rivet hole which is offset by a slight 
distance to still lie completely within the corresponding pro 
jection 14. 
0031 FIG. 2 shows the components 2 and 4 which have 
been connected by the method according to the invention. The 
projection 14 of the component 2 rests flat against the Surface 
20 of the component 4. Between the components 2 and 4 there 
is an adhesive 24 which completely fills the gap established 
by the projection 14 between the components 2 and 4. 
0032. The components 2 and 4 have a hole 26 and 28 
respectively, the hole 26 in part being a countersink with a 
pressure angle of approximately 90° in order to completely 
receive a rivet head 30. The rivet head 30 has an outer diam 
eter 32 in accordance with which the diameter 22 of the 
projection 14 is dimensioned in a specific aforementioned 
ratio, said diameter also depending Substantially on the shape 
of the rivet head 30 and the pressure cone of the rivet connec 
tion determined thereby. 
0033. The holes 26 and 28 do not come into contact with 
the adhesive 24 since they are preferably first produced after 
the components 2 and 4 have been pressed together in Such a 
way that the adhesive originally located between the surface 
16 of the projection 14 and the surface 20 of the component 4 
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has already been Squeezed into the remaining mass of adhe 
sive adjacent to the projection 14 by the force of pressure. The 
tool used for drilling therefore does not come into contact 
with the adhesive 24 and is therefore not soiled, the rivet 
connection is also not impaired by the effect of the adhesive 
and no adhesive residues are propelled onto the outer Surfaces 
of components. 
0034. In addition to being able to very precisely control the 
layer thickness of the adhesive 24, a very advantageous aspect 
of the method according to the invention is that, owing to the 
use of projections 14 as spacers, the rivet connections cannot 
lose the bias thereof as a result of their defined shape. Fur 
thermore, the rivet connections can be produced directly after 
applying the adhesive 24 without having to wait for the adhe 
sive 24 to be cured. The thickness of the adhesive layer is not 
dependent on external fixing devices and remains constant, 
even and substantially unaffected by external influences. The 
formation of adhesive pockets and a resulting wave-like 
shape on the outer Surface is prevented and the adhesive layer 
thickness remains Substantially constant over the entire over 
lap region 10. 
0035 FIG. 3 is a summary diagram of a variant of the 
method according to the invention. After material has been 
removed from one or more of the components 2 and 4 to be 
connected to form projections 14, adhesive 24 is applied 36 
within the overlap region 10 on one or more of the facing 
surfaces 12 and 20 of the components 2 and 4. After the 
components 2 and 4 have subsequently been overlapped 38 
and pressed together 40, which includes the step of fixing the 
components 2 and 4, rivet connections are produced 42 on the 
respective projections 14 in the overlap region 10. It is not 
necessary for the adhesive 24 to harden and so the rivet 
connections can be produced directly after the adhesive 24 
has been applied and the components 2 and 4 have been 
pressed together. 
0036 Finally, another variant of the method according to 
the invention is shown in FIG. 4. Projections 14 are produced 
on one or more of the components 2 and 4 to be connected by 
applying an adhesive or a polymer 44 and Subsequently cur 
ing 46 said adhesive or polymer. Alternatively, the projections 
14 may be formed by applying a solder paste 48 and Subse 
quently recasting 50 said paste or by directly applying metal 
52. Adhesive 24 is subsequently applied 36 to one or more of 
the facing surfaces 12 and 20 of the components 2 and 4 
within the overlap region 10. After the components 2 and 4 
have been overlapped 38 and pressed together 40, rivet con 
nections are produced 42 on the respective projections 14 in 
the overlap region 10. 
0037. The method according to the invention enables a 
desired adhesive layer thickness to be reliably predetermined 
by purposefully removing or applying material, and also 
enables mechanical joint connections to be produced without 
curing the adhesive. The time-saving connection method does 
not require any clamping devices to control the thickness of 
the adhesive layer, pocket formation in the adhesive is effec 
tively prevented and there is no contact between the tool 
producing the holes and the adhesive. The rivet connections 
shown and the aforementioned removal and application 
methods are to be understood as embodiments which do not 
limit the invention. It is further conceivable to use any mate 
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rial application and removal methods which may be used in 
the method according to the invention. 

1. Method of producing an overlapping hybrid connection 
of two or more components comprising the method steps of 

purposefully removing material from one or more of the 
components or purposefully applying material to one or 
more of the components in the region of the overlap joint 
to be produced, in order to form one or more projections, 

applying adhesive to one or more of the components in the 
region of the overlap joint to be produced, 

overlapping the components, 
pressing the components together in the region of the over 

lap joint to press the projections against the overlapping 
component(s), 

producing one or more mechanical spot joint connections 
on the projections in the overlap region. 

2. Method according to claim 1, wherein the material is 
removed by a chemical, mechanical or physical removal pro 
CCSS, 

3. Method according to claim 1, wherein the material is 
applied by a printing process. 

4. Method according to claim3, wherein a metal, a plastics 
material and/or an adhesive are applied as the material. 

5. Method according to claim 4, wherein the applied mate 
rial is cured before producing the mechanical spot joint con 
nection. 

6. Method according to at least one of the preceding claims, 
wherein Substantially circular projections are formed, the 
diameter thereof being greater than the diameter of the heads 
of the rivets to be used. 

7. Method according to at least one of the preceding claims, 
wherein the adhesive is applied by bead application, doctor 
blade, extrusion, spraying, drop application or by means of a 
metering process using a dispenser. 

8. Method according to at least one of the preceding claims, 
wherein metal sheet-like components or the like are con 
nected to one another. 

9. Method according to at least one of the preceding claims, 
wherein structural components, skinplates and/or metal 
sheet-like components of an aircraft are connected to one 
another. 

10. Component comprising a Surface having one or more 
projections for producing an overlapping hybrid connection 
to a second component in an overlap region, the Surfaces of 
the projections extending parallel to the Surface of the second 
component and the distance between the Surfaces of the pro 
jections and the Surface of the component corresponding to a 
desired adhesive layer thickness between the components to 
be connected. 

11. Component according to claim 10, wherein the com 
ponent is configured as a metal sheet-like component or the 
like. 

12. Component according to claim 10, wherein the com 
ponent is configured as a structural component, a skinplate 
and/or a metal sheet-like component or the like of an aircraft. 

13. Use of the method according to claims 1 to 9 for 
connecting structural components, skinplates and/or metal 
sheet-like component or the like of an aircraft. 

14. Use of a component according to claims 10 to 12 in an 
aircraft. 


