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Insert for load application and/or anchorage of various components 
into respectively onto a composite sandwich panel and method of 

producing a lightweight support structure comprising the same 

20 

FIELD OF THE INVENTION 

[0001] The present invention relates to an insert for load application 
and/or anchorage of various components into respectively onto a composite 

sandwich panel. The present invention further relates to a method of 
25 producing a lightweight support structure comprising respectively using such 

an insert. 

BACKGROUND OF THE INVENTION 

[0002] Composite sandwich panels are a special type of composite 
materials/structures fabricated by attaching two relatively thin but stiff face 

30 sheets to a lightweight but thick core. The core material is normally of 
relatively low strength material, but its higher thickness provides the 

sandwich composite with high bending stiffness with overall low density. 
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Composite sandwich panels are commonly made by layering a core material 

between two thin layers that provide strength in tension. The lightweight core 

is usually attached to the face sheets by adhesive bonding and/or metal 
brazing. This forms a plate-like assembly. 

5 [0003] The face sheets are usually laminates of glass and/or carbon 

fiber-reinforced thermoplastics and/or thermoset polymers such as 
unsaturated polyesters, epoxies. Alternatively sheet metal, preferably of 

lightweight metals such as aluminium, may also be employed for face sheets 
of sandwich panels. The lightweight core of sandwich panels are usually open-

10 and/or closed-cell-structured foams (such as polyvinylchloride, polyurethane, 
polyethylene or polystyrene foams, syntactic foams) or open- and/or closed-
cell metal foams, preferably of lightweight metals such as aluminium. 

[0004] Quite often honeycomb structures, preferably of lightweight 

metals such as aluminium or fibreglass and advanced composite materials, 
15 are preferred as lightweight core due to their excellent strength to weight 

ratio. Honeycomb structures are structures that have the geometry of a 

honeycomb to allow the minimization of the amount of used material to reach 

minimal weight. The geometry of honeycomb structures can vary widely but 

the common feature of all such structures is an array of hollow cells formed 

20 between thin vertical walls. The cells are often columnar and hexagonal in 
shape. A honeycomb shaped structure provides a material with minimal 
density and relative high out-of-plane compression properties and out-of-
plane shear properties. 

[0005] The behaviour of a composite sandwich panels is orthotropic, 

25 hence the panels react differently depending on the orientation of the 
structure. Therefore it is necessary to distinguish between in-plane forces and 

out-of-plane forces. In a composite sandwich panel the face sheets are 
provided for transferring in-plane forces while the lightweight core is provided 

for high out-of-plane compression resistance. 

30 [0006] Composite sandwich panels are widely used where flat or slightly 

curved surfaces are needed and their high strength-to-weight ratio is 
valuable. They are widely used in the aerospace industry for this reason, and 
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have been featured in aircraft and rockets for long time. While sandwich 
panels are capable of carrying high loads, load application and/or anchorage 

of various components requires specific solutions due to said different 

strength depending on the direction of the applied forces. In order to make 
5 full use of the advanced properties of a composite sandwich panel and to 

avoid damage thereof, the static and dynamic loads from attached 
components such as lenses, antennas, etc. must be optimally transferred into 

the structure. As aircrafts, spacecrafts, rockets, satellites, etc. are subject to 
strong vibrations on the order of up to 100 g, the loads on the attachment 

10 points of components to the sandwich panels carrying them are very high. 

[0007] To satisfy these strict requirements, the anchorage of 

components and load application may be achieved by means of inserts fitted 

into the sandwich structure, such as the insert disclosed in GB 1328429. At 

the same time, the inserts should be fitted to sit flatly within the composite 

15 sandwich panel. This process is currently performed mainly by hand or by 
complex processes involving labour-intensive production steps requiring 

various tools and auxiliary means. For example the insert of GB 1328429 is 
mounted by using an auxiliary plate parallel to the face sheet of the 

composite sandwich panel, the auxiliary plate being attached to the insert 
20 during its insertion into the panel and during the curing of the adhesive which 

adheres the insert into the panel. However, this can take up to 48 hours 
which makes this process very inefficient. Furthermore quite often accidental 

leakage of the adhesive might bond the auxiliary plate to the insert, which 

might lead to the insert being stressed or in the worst case even pulled out of 
25 the sandwich panel during removal of the auxiliary plate, thereby damaging 

the entire sandwich panel. In addition, known inserts for load application into 
composite sandwich panels must be very precisely aligned with the cut-outs 

into which they are mounted, making automated assembly impossible or very 
costly. 

30 TECHNICAL PROBLEM TO BE SOLVED 

[0008] The objective of the present invention is thus to provide an insert 

for load application and/or anchorage of various components into respectively 
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onto a composite sandwich panel which can be easily fitted into a composite 

sandwich panel without the need of various tools and aids and with little 

effort. 

[0009] A further objective of the invention is to provide a method of 
5 producing a lightweight support structure comprising a composite sandwich 

panel and an insert which allows safe and strong anchorage of various 

components and optimal load application into such composite sandwich panels 

while drastically reducing the efforts of providing such without the need of 

various tools and aids. 

10 SUMMARY OF THE INVENTION 

[0010] The objective of providing an insert for load application and/or 

anchorage of various components into respectively onto a composite sandwich 
panel which can be easily fitted into a composite sandwich panel without the 

need of various tools and aids and with little effort is solved according to the 
15 present invention by an insert comprising a rotationally symmetric inner insert 

ring, a rotationally symmetric outer insert ring arranged concentrically with 
respect to said inner insert ring, an insert connecting portion connecting said 

inner insert ring with said outer insert ring and an insert trench provided 

between the outer insert ring and the inner insert ring. 

[0011] The objective of the present invention of providing a method of 
producing a lightweight support structure comprising a composite sandwich 

panel and an insert which allows safe and strong anchorage of various 

components and optimal load application into such composite sandwich panels 
while drastically reducing the efforts of providing such without the need of 

various tools and aids is solved according to the present invention by a 

method comprising the steps: 

providing a composite sandwich panel comprising: 

a first face sheet, and 

a lightweight core attached to the first face sheet, 

cutting an essentially rotationally symmetric and essentially concentric 
inner cut-out and outer cut-out into said composite sandwich panel by cutting 
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through the first face sheet and into said lightweight core by rotating a 

rotationally symmetric insert around its rotational axis, said insert comprising 

an inner insert ring and outer insert ring at least partially provided with an 
abrasive coating and/or a saw-tooth geometry; 

5 - by cutting said inner cut-out and outer cut-out, providing a support 

inbetween, said support comprising a core support cut from said lightweight 

core and a support face sheet disc on top, cut from of said first face sheet; 

fitting the insert into said cut-out for load application and/or anchorage 
of various components into respectively onto the composite sandwich panel, 

10 wherein said cut-out is configured for receiving said insert and wherein said 
support is configured for stabilizing said insert within the composite sandwich 
panel. 

ADVANTAGEOUS EFFECTS 

[0012] The most important advantage of the present invention is that 

15 load application and/or anchorage of various components into respectively 

onto a composite sandwich panel can be easily provided without the need of 

various tools and aids and with little effort. 

[0013] Stress on the insert and the composite sandwich panel, leakage 
of adhesive can all be prevented. 

20 [0014] In one of the preferred embodiments, cutting of a cut-out into a 

composite sandwich panel for receiving the insert may be performed using the 
insert itself, eliminating not only the need of a special cutter but also a 

production step. 

[0015] In further preferred embodiments, alignment difficulties when 
25 fitting an insert into the composite sandwich panel can also be avoided. 

[0016] In even further preferred embodiments, the provision of the 

adhesive for securing the insert within a composite sandwich panel is 
simplified by a self contained adhesive, wherein at the same time uniform 

circumferential distribution of the adhesive is ensured. 

30 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Further characteristics and advantages of the invention will in the 

following be described in detail by means of the description and by making 

reference to the drawings. Which show: 

5 Fig. 1 a perspective view of a known composite sandwich panel; 

Fig. 2A a perspective view of a known preferred composite sandwich 
panel with a first and a second face sheet; 

Fig. 2B a side view of the known preferred composite sandwich panel of 

figure 2A; 

10 Fig. 2C a perspective view of a known preferred composite sandwich 
panel with a first and a second face sheet; 

Fig. 3A a top view of a composite sandwich panel; 

Fig. 3B a perspective view of the cross section along X-X' of the 

composite sandwich panel of figure 3A; 

15 Fig. 3C a lateral cross section along X-X' of the composite sandwich 
panel of figure 3A; 

Fig. 3D a top view of a cross section of the composite sandwich panel 

along Y-Y' of figure 3C; 

Fig. 3E a perspective view of a cross section of the composite sandwich 
20 panel along Y-Y' of figure 3C; 

Fig. 4A a perspective cross section of an insert according to the present 

invention; 

Fig. 4B a lateral cross section of the insert of figure 4A; 

Fig. 4C a perspective cross section of a further embodiment of the insert 
25 according to the present invention; 

Fig. 4D a lateral cross section of the insert of figure 4C; 
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Fig. 4E 

Fig. 4F 

Fig. 5A 

5 

Fig. 5B 

Fig. 6A 

Fig. 6B 

10 

Fig. 7A 

15 Fig. 7B 

Fig. 8A 

Fig. 8B 

20 

Fig. 8C 

Fig. 8D 

25 Fig. 9A 

PCT/EP2013/076129 

a perspective cross section of a further embodiment of the insert 
according to the present invention; 

a lateral cross section of the insert of figure 4E; 

a perspective view of a particularly preferred embodiment of the 

insert; 

a lateral cross section of the insert of figure 5A; 

a lateral cross section of an even further embodiment of the 
insert; 

a lateral cross section illustrating the dispersion of the adhesive 

as an insert with self-contained adhesive is fitted into a 
composite sandwich panel; 

a perspective cross section illustrating the method step of cutting 

a cut-out into the composite sandwich panel using a self-cutting 

insert; 

a lateral cross section illustrating the method step of cutting a 
cut-out into the composite sandwich panel using a cutter tool; 

a perspective cross section illustrating an insert just before being 

fitted into a composite sandwich panel; 

a lateral cross section illustrating an insert just before being 
fitted into a composite sandwich panel; 

a lateral cross section illustrating an insert being pressed into a 

composite sandwich panel; 

a lateral cross section illustrating a spring-back effect of a core 
material of a composite sandwich panel; 

a perspective cross section of a lightweight support structure 
comprising an insert fitted into a composite sandwich panel; 

7 
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Fig. 9B a lateral cross section of a lightweight support structure 
comprising an insert fitted into a composite sandwich panel; 

Fig. 10A a perspective cross section of a lightweight support structure 

comprising an insert fitted into a composite sandwich panel with 

5 a fixture received in the insert; and 

Fig. 10B a lateral cross section of a lightweight support structure 

comprising an insert fitted into a composite sandwich panel with 

a fixture received in the insert. 

Note: The figures are not drawn to scale, are provided as illustration only and 
10 serve only for better understanding but not for defining the scope of the 

invention. No limitations of any features of the invention should be implied 

form these figures. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0018] Certain terms will be used in this patent application, the 

15 formulation of which should not be interpreted to be limited by the specific 

term chosen, but as to relate to the general concept behind the specific term. 

[0019] Fig. 1 shows a perspective view of a composite sandwich panel 

with a face sheet 10 and a lightweight core 15 while figure 2A shows a 
perspective view of a composite sandwich panel with a first face sheet 10 and 

20 a second face sheet 20 with the lightweight core 15 inbetween. While 
sandwich panels with two face sheets are more common and also preferred, 

the present inventive concept is applicable to composite sandwich panels with 
only one face sheet 10. Fig. 2B shows a side view of the same preferred 

composite sandwich panel 5 of figure 2A. The composite sandwich panel 5 
25 (without the inventive cut out described later) itself is produced by known 

methods by attaching the relatively thin but stiff face sheets 10, 20 to the 

lightweight but thick core 15. The core material is normally of relatively low 

strength material, but its higher thickness provides the sandwich composite 

with high bending stiffness with overall low density. The Composite sandwich 
30 panel 5 is preferably made by layering a lightweight core 15 between the two 

thin face sheets 10, 20 that provide strength in tension. 

8 
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[0020] The face sheets 10, 20 of the composite sandwich panel 5 
comprise(s) one or more of the following: 

laminates of glass and/or carbon fiber-reinforced thermoplastics and/or 
thermoset polymers such as unsaturated polyesters, epoxies; and/or 

5 - sheet metal, preferably of lightweight metals such as aluminium. 

[0021] While most figures (except for figure 2C) show a honeycomb 

structure as the lightweight core 15, the lightweight core comprises (but is 

not limited to) one or more of the following: 

open- and/or closed-cell-structured foams such as polyvinylchloride, 
10 polyurethane, polyethylene or polystyrene foams, syntactic foams; 

open- and/or closed-cell metal foam, preferably of lightweight metals 

such as aluminium ; 

honeycomb structures, preferably of lightweight metals such as 
aluminium or fibreglass and advanced composite materials. 

15 [0022] The lightweight core 15 is preferably attached to the first face 
sheet 10 and/or said second face sheet 20 by adhesive bonding and/or metal 

brazing. An alternative lightweight core 15 in the form of a foam is illustrated 

on figure 2C. 

[0023] Fig. 3A depicts a top view of a composite sandwich panel 5 
20 further comprising an essentially rotationally symmetric cut-out 30, the cut­

out 30 comprising an essentially rotationally symmetric inner cut-out 31 and 
an essentially rotationally symmetric outer cut-out 32 arranged essentially 

concentric with respect to each other, providing for a support face sheet disc 
42 (part of the support 40 as shown in figures 3B and 3C) cut out of said first 

25 face sheet 10. 

[0024] As seen on figure 3A, by removing material of the first face sheet 

10 on the surface of the support face sheet disc 42 of the cut-out 30, the 

lightweight core 15 is revealed. 

9 
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[0025] Figures 3B and 3C show a perspective respectively a lateral view 

of the cross section along X-X' of the composite sandwich panel of figure 3A. 

The support 40 formed between the concentrically arranged inner cut-out 31 

and outer cut-out 32 is well illustrated on these figures showing how the cut-
5 out 30 extends through the first face sheet 10 and into said lightweight core 

15. Therefore a core support 41 of the support 40 is formed from the 

lightweight core 15 material between the inner cut-out 31 and outer cut-out 
32. In embodiments where the lightweight core 15 is a honeycomb structure, 
the size and geometry of the individual cells of the honeycomb structure are 

10 chosen so that the core support 40 firmly supports the support face sheet disc 
42 on top. 

[0026] As illustrated on the figures, according to the most advantageous 
embodiment of the present invention, the outer cut-out 32 is cut as an 

essentially hollow cylinder (tubular) while the inner cut-out is 31 is cut as an 

15 essentially solid cylinder. Nonetheless, due to the potential non-homogeneity 

of the lightweight core 15, the outer cut-out 32 and the inner cut-out 31 
(resulting form said hallow respectively solid cylindrical cuts) do not 
necessarily have cylindrical outer surfaces. For this reason, the outer cut-out 

32 respectively the inner cut-out 31 are referred to in the present application 
20 as essentially rotationally symmetric cut-outs. This is well illustrated on 

figures 3D and 3E which show a top view respectively a perspective view of a 
cross section of the composite sandwich panel 5 along Y-Y' of figure 3C. As 

seen here, the outer surfaces of the outer cut 32 respectively inner cut 31 are 

defined by the lightweight core 15 where some of its potentially non-
25 homogeneous structure is removed (during the cut-out). In the example 

illustrated on the figures, the outer surface of the cut-outs 31, 32 in the case 
of a honeycomb lightweight core 15 is defined by intact and/or partially cut­
away "incomplete" hexagonal honeycomb cells. 

[0027] Figures 4A and 4B depict a perspective, respectively a lateral 

30 cross section of an insert 50 according to the present invention. The insert 50 
serves the purpose of load application and/or anchorage of various 

components into respectively onto a composite sandwich panel 5. Said various 

10 
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components include but are not limited to various antennas, optical elements 

such as mirrors or lenses, etc. 

[0028] The insert 50 is configured such as to fit into the cut-out 30 in 

the composite sandwich panel 5. Accordingly, the insert 50 comprises an 
5 essentially rotationally symmetrical inner insert ring 51 and outer insert ring 

52 corresponding to the inner cut-out 31 respectively outer cut-out 32 of the 

composite sandwich panel 5. The illustrated insert 50 and its inner 

respectively outer insert rings 51, 52 are of a cylindrical shape. However, 
conical shapes can be also beneficial. Furthermore, the outer insert ring 52 is 

10 arranged with respect to said inner insert ring 51 such that as to provide an 
insert trench 54 inbetween for receiving the support 40 of the composite 
sandwich panel 5. 

[0029] The inner insert ring 51 and an outer insert ring 52 are 

connected by an insert connecting portion 53 inbetween. The insert 
15 connecting portion 53 is preferably flat so that the insert 50 may be fitted flat 

within the composite sandwich panel 5. Furthermore the thickness of the 

insert connecting portion 53 is chosen to correspond to a compression depth 

of the lightweight core 15 of the composite sandwich panel 5 (described below 

with reference to figures 9A and 9B). Thus, by choosing the thickness of the 
20 insert connecting portion 53 to correspond to a compression depth of the 

lightweight core 15, the insert 50 can be completely sunk into the composite 
sandwich panel 5 without protruding therefrom. 

[0030] In its most preferred embodiment, the insert 50 comprises a 

receiving area 55 for receiving a fixture 100 for attaching and/or anchoring of 
25 various components into respectively onto the composite sandwich panel 5. 

The figures show a receiving area 55 as a cylindrical opening in the insert 50 

partially within the inner insert ring 51. Fixtures may be attached to the 
receiving area 55 by form-fitting, press-fitting, by means of adhesive, by 

means of a thread therein, etc. In a particularly preferred embodiment, the 

30 receiving area 55 of the insert 50 is provided with a distorted thread to 
prevent the fixture 100 thread-locked therein from loosening due to 

vibrations. 

li 
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[0031] A particularly preferred embodiment of the insert 50 is a self-

cutting insert 50 wherein the inner insert ring 51 and outer insert ring 52 are 
at least partially provided with an abrasive coating (such as diamond particle 

coating) and/or a saw-tooth geometry 51.3, 52.3 illustrated on figures 5B and 
6A by dotted lines. By rotating the insert 50 around its rotational axis R, the 

insert 50 is able to cut the inner cut-out 31 and an outer cut-out 32 into the 
composite sandwich panel 5 by cutting through the first face sheet 10 and 

into said lightweight core 15. After self-cutting the cut-out 30, the self-cutting 
insert 50 is fit into the cut-out 30, preferably by form-fitting and/or force-
fitting and/or by means of an adhesive. 

[0032] Figures Fig. 4C and 4D show a perspective respectively a lateral 

cross section of a self-aligning insert 50 according to the present invention 
wherein the inner insert ring 51 comprises a tapered conical section 51.5 

provided for precisely aligning the insert 50 with the cut-out 30 upon its 

15 insertion into the composite sandwich panel 5. Alternatively or additionally the 
outer insert ring 52 may also comprise a tapered conical section 52.5 at its 

lower end for aligning the insert 50 with the cut-out 30 upon its insertion into 
the composite sandwich panel 5, as illustrated on figures 4E and 4F. 

[0033] The self-alignment of the insert 50 allows an automated 
mounting of the insert 50 into the composite sandwich panel 5. Furthermore, 

the self-alignment allows for a very tight fit of the insert 50 within the cut-out 
30, which in turn prevents leakage of adhesive. At the same time, the tight fit 

of the insert 50 within the cut-out 30 ensures that the insert 50 must not be 
stabilised within the composite sandwich panel 5, even if the adhesive (or 

other alternative means of securing the insert) has not yet re4acheds it final 

bonding. 

[0034] Figures 5A and 5B show a perspective view respectively a lateral 
cross section of a particularly preferred embodiment of the self-aligning insert 

50 according to the present invention. 

30 [0035] Figure 6A shows a lateral cross-section of a further preferred 

embodiment of the self-cutting insert 50 which comprises a self-contained 

adhesive 56 arranged and configured for adhering the insert 50 into said cut­
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out 30 upon introduction therein. The self-contained adhesive 56 is preferably 

provided in said trench 54 between the inner insert ring 51 and outer insert 

ring 52. In order for the adhesive 56 to reach the outer surface 52.2 of the 
outer insert ring 52 upon application of pressure, the outer insert ring 52 is 

5 provided at least one channel 57 - preferably multiple channels 57-

extending from the trench 54 through the outer insert ring 52. 

[0036] As is illustrated on figure 6B, when the insert 50 is pressed into 

the cut-out 30 of a composite sandwich panel 5, the adhesive 56 is forced into 
the channel 57 due to the pressure created by gradually decreasing the space 

10 defined by the lower side of the insert connecting portion 53, the outer 

surface of the inner insert ring 51, the inner surface of the outer insert ring 52 
and the support face disc 42. 

[0037] As seen on figures 5A through 6B, the channels 57 are preferably 

provided at an angle with respect to the rotational axis R of the insert 50, 
15 thereby ensuring that upon insertion of the insert 50 into the cut-out 30 of 

the composite sandwich panel 5, the adhesive is spread around (at least a 
considerable portion of) the circumference of the outer insert ring 52. 

[0038] Figures 7A and 7B show a perspective, respectively a lateral 

cross section of a self-cutting insert 50 for cutting the inner cut-out 31 and 
20 outer cut-out 32 into the composite sandwich panel 5 by rotation around its 

vertical rotational axis R. 

[0039] Figures 7A and 7B illustrate the cutting of the insert cut-out 30 

into the composite sandwich panel 5 using the self-cutting insert 50. As 
shown, the insert 50 cuts through the first face sheet 10 and then penetrates 

25 into the lightweight core and removes a portion of it, thereby forming the 

inner respectively outer cut-outs 31, 32. 

[0040] Fig. 8A shows a perspective cross section illustrating the insert 
50 just before being fitted into a composite sandwich panel 5. 

[0041] Fig. 8B depicts a lateral cross section illustrating a preferred 
30 embodiment of the present invention, according to which when the insert 50 

is fitted into the composite sandwich panel 5, it compresses the lightweight 
13 
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core material 15 of the core support 41 by means of said insert connecting 

portion 53 exercising pressure on the support face sheet disc 42, illustrated 

by block arrows A. The core support 41 is preferably compressed by a 

compression A equal to the thickness D of the insert connecting portion 53, 

5 the resulting position of the support face sheet disc 42 being illustrated by 
dotted lines. As a result, the insert 50 - once fitted - may lie flatly inside said 

composite sandwich panel 5 as shown on figures 9A and 9B. 

[0042] As illustrated on figure 8C, depending on the elasticity of the 

lightweight core 15, the compression A of the core support 41 can be chosen 

greater than the thickness D of the insert connecting portion 53 so as to 

compensate for the "spring-back" - illustrated on figure 8D by block arrows S 
- effect of the core material. Due to the potentially inhomogeneous nature of 

the core material, it is often impossible to predict the elasticity of the core 
support 41, i.e. the amount of "spring-back". Therefore according to a 

particularly preferred method of fitting the insert 50 into the composite 

sandwich panel 5, the insert 50 is pressed into the cut-out 30 with an initial 

compression A equal to or just slightly greater than the thickness D of the 
insert connecting portion 53. Then the spring-back SB of the core support 41 

is measured -preferably as an the unevenness U between the top of the insert 

50 and the first face sheet 10. The compression A is increased and the above 

steps repeated as long as the measured unevenness U is above a predefined 
unevenness tolerance. The present invention allows an unevenness tolerance 

on the order of l/100mm. 

[0043] Figures 9A and 9B show a perspective respectively a lateral cross 

25 section of the lightweight support structure 1 comprising the insert 50 
according to the present invention fitted flatly into the composite sandwich 
panel 5. 

[0044] Figures 10A and 10B show a perspective respectively a lateral 

cross section of a lightweight support structure 1 comprising an insert 50 
30 fitted into a composite sandwich panel 5 with a fixture 100 received in the 

insert 50. The combined effect of resting the insert connecting portion 53 on 
the support face sheet disc 42 of the support 40; the precise fit of the inner 
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insert ring 51 and outer insert ring 52 of the insert 50 into the inner cut-out 
31 respectively outer cut-out 32 of composite sandwich panel 5 allows stable 

anchorage of the fixture 100 while transferring loads into the structure of the 
composite sandwich panel 5. 

5 [0045] It will be understood that many variations could be adopted 

based on the specific structure and method hereinbefore described without 

departing from the scope of the invention as defined in the following claims. 

15 
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REFERENCE LIST: 

lightweight support structure 1 

composite sandwich panel 5 

first face sheet 10 
5 lightweight core 15 

second face sheet 20 
cut-out 30 

inner cut-out 31 
outer cut-out 32 

10 support 40 

core support 41 

support face sheet disc 42 

insert 50 

inner insert ring 51 

15 abrasive coating and/or a saw-tooth geometry 
(of inner insert ring) 51.3 

tapered portion (of inner insert ringl 51.5 
outer insert ring 52 

abrasive coating and/or a saw-tooth geometry 
20 (of outer insert ring) 52.3 

tapered portion (of outer insert ringl 52.5 
insert connecting portion 53 

insert trench 54 
insert receiving area 55 

25 adhesive 56 

channel 57 
fixture 100 
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CLAIMS: 

1. Insert (50) for load application and/or anchorage of various components 
into respectively onto a composite sandwich panel (5), 

5 the insert (50) comprising: 
- a rotationally symmetric inner insert ring (51); 

- a rotationally symmetric outer insert ring (52) arranged concentrically 
with respect to said inner insert ring (51); 

- an insert connecting portion (53) connecting said inner insert ring (51) 
10 with said outer insert ring (52); and 

- an insert trench (54) provided between the outer insert ring (52) and 

the inner insert ring (51). 

2. Insert (50) according to claim 1, 
15 characterised in that: 

- the insert (50) is configured to be fitable into an essentially rotationally 
symmetric cut-out (30) of the composite sandwich panel (5) extending 

through a first face sheet (10) and into a lightweight core (15) of the 

composite sandwich panel (5; 

20 - the inner insert ring (51) and outer insert ring (52) are configured to be 

receivable within an essentially rotationally symmetric and essentially 
concentric inner cut-out (31) respectively outer cut-out (32) of the 

composite sandwich panel (5) 
- the insert trench (54) is configured for receiving a support (40) of the 

25 composite sandwich panel (5) provided between its inner cut-out (31) 

and outer cut-out (32); 

- the insert connecting portion (53) is configured to be restable on a 
support face sheet disc (42) of the support (40) of the of the composite 

sandwich panel (5). 

30 
3. Insert (50) according to claim 1 or 2, 

characterised in that the insert (50) is a self-cutting insert (50), its 

inner insert ring (51) being at least partially provided with an abrasive 
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coating and/or a saw-tooth geometry (51.3) and its outer insert ring (52) 

being at least partially provided with an abrasive coating and/or a saw­

tooth geometry (52.3) configured for cutting, by rotation of the insert 

(50) around its rotational axis (R), an inner cut-out (31) and an outer cut-
5 out (32) of an insert cut-out (30) into said composite sandwich panel (5) 

by cutting through a first face sheet (10) and into a lightweight core (15) 
of the composite sandwich panel (5). 

4. Insert (50) according to one of the claims 1 to 3, 

10 characterised in that the insert (50) further comprises a self-contained 

adhesive (56) arranged and configured for adhering the insert (50) into a 
cut-out (30) upon introduction therein. 

5. Insert (50) according to claim 4, 

15 characterised in that: 
- said self-contained adhesive (56) is provided in said insert trench (54) 

between the inner insert ring (51) and the outer insert ring (52); 
- the insert (50) comprises at least one channel (57) extending from said 

trench (54) through the outer insert ring (52), configured such that 

20 upon fitting of the insert (50) into the cut-out (30) of the composite 
sandwich panel (5), the support face sheet disc (42), formed within the 

first face sheet (10) between the inner cut-out (31) and the outer cut­
out (32) of the composite sandwich panel (5) forces said adhesive (56) 

through said at least one channel (57). 

25 

6. Insert according to claim 5, 
characterised in that said at least one channel (57) is/are provided at 

an angle with respect to a rotational axis (R) of the insert (50), thereby 

ensuring that upon insertion of the insert (50) into the cut-out (30) of the 
30 composite sandwich panel (5), the adhesive (56) is at least partially 

spread over a circumference of the outer insert ring (52). 

7. Insert according to one of the preceding claims 1 to 6, 

characterised in that the inner insert ring (51) comprises a tapered 
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conical section (51.5) and/or the outer insert ring (52) comprises a 

tapered conical section (52.5) for self-aligning the insert (50) upon 

insertion into a cut-out (30) of the composite sandwich panel (5). 

5 8. Insert according to one of the preceding claims 1 to 7, 

characterised in that the insert (50) is made of a material with 
essentially same thermal expansion coefficient as a first face sheet (10) of 

the composite sandwich panel (5) it is configured to be fitted into. 

10 9. Insert according to one of the preceding claims 1 to 8, 

characterised in that the insert (50) comprises an insert receiving area 
(55) for receiving a fixture (100) for attaching and/or anchoring of various 

components into respectively onto the composite sandwich panel (5), the 
insert receiving area (55) being preferably provided with at least partially 

15 distorted thread to prevent the fixture (100) thread-locked therein from 

loosening due to vibrations. 

10. Method of producing a lightweight support structure (1) comprising the 

steps: 

20 - providing a composite sandwich panel (5) comprising: 
- a first face sheet (10), and 

- a lightweight core (15) attached to the first face sheet (10), 
- cutting an essentially rotationally symmetric and essentially concentric 

inner cut-out (31) and outer cut-out (32) into said composite sandwich 
25 panel (5) by cutting through the first face sheet (10) and into said 

lightweight core (15) by rotating a rotationally symmetric insert (50) 

around its rotational axis (R), said insert (50) comprising an inner 

insert ring (51) and outer insert ring (52) at least partially provided 

with an abrasive coating and/or a saw-tooth geometry (51.3, 52.3); 
30 - by cutting said inner cut-out (31) and outer cut-out (32), providing a 

support (40) inbetween, said support (40) comprising a core support 
(41) cut from said lightweight core (15) and a support face sheet disc 

(42) on top, cut from of said first face sheet (10); 
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- fitting the insert (50) into said cut-out (30) for load application and/or 

anchorage of various components into respectively onto the composite 

sandwich panel (5), 

wherein said cut-out (30) is configured for receiving said insert (50) and 
5 wherein said support (40) is configured for stabilizing said insert (50) 

within the composite sandwich panel (5). 

11. Method of producing a lightweight support structure (1) according to claim 
10, characterised in that the step of fitting said insert (50) into said 

10 cut-out (30) comprises: 

- fitting the inner insert ring (51) of the insert (50) into the inner cut-out 
(31) of the composite sandwich panel (5); 

- fitting the outer insert ring (52) of the insert (50) into the outer cut-out 
(32) of the composite sandwich panel (5); 

15 - resting an insert connecting portion (53) of the insert (50) connecting 
said inner insert ring (51) with said outer insert ring (52) on the 

support face sheet disc (42) of the support (40) 
wherein upon being fitted, the insert (50) is self-aligned with the cut-out 

(30) preferably by means of a tapered conical section (51.5) of the inner 

20 insert ring (51) and/or a tapered conical section (52.5) of the outer insert 
ring (52). 

12. Method of producing a lightweight support structure (1) according to claim 

11, characterised in that the step of fitting said insert (50) into said 
25 cut-out (30) further comprises the following steps: 

a) compressing said core support (41) by means of said insert connecting 

portion (53) exercising pressure on the support face sheet disc (42), 

the core support (41) being preferably compressed by a compression 

(A) equal to a thickness (D) of said insert connecting portion (53); 

30 b) measuring an unevenness (U) between a top surface of the insert (50) 

and a top surface of the first face sheet (10); 

c) increasing said a compression (A); 
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d) repeating steps a) to c) until said unevenness (U) is below a 

predetermined unevenness tolerance, i.e. the insert (50) lies flatly 

inside said composite sandwich panel (5). 

5 13. Method of producing a lightweight support structure (1) according to one 

of the claims 10 to 12, 
characterised in that said rotationally symmetric insert (50) is fitted 

into the cut-out (30) of the composite sandwich panel (5) by form-fitting 

and/or force-fitting and/or soldering and/or brazing and/or welding and/or 

10 by means of an adhesive, preferably by means of an adhesive (56) 

provided between the inner insert ring (51) and outer insert ring (52) and 
at least one channel (57) extending from a trench (54), provided between 

the inner insert ring (51) and outer insert ring (52), through the outer 
insert ring (52), configured such that upon fitting of the insert (50) into 

15 the cut-out (30) of the composite sandwich panel (5), the support face 
sheet disc (42) forces said adhesive (56) through said at least one 

channel (57). 
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