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A Wind Turbine Blade having a Bond Line Adjacent a Sandwich Panel of the
Blade

Field of the Invention
The present invention relates to a wind turbine blade, in particular a wind turbine

blade having a structural bond line arranged adjacent a sandwich panel of the blade.

Background of the Invention

Wind turbine blades are generally constructed by the formation of first and second
blade shells by the layup and subsequent infusion with resin of fibre material, e.q.
glass fibre and/or carbon fibre, in a suitably shaped mould. The blade shells, which
are usually shaped to form complimentary pressure- and suction-side profiles of a
wind turbine blade, can then be joined together along the leading and trailing edges
of the shells to form a wind turbine blade, through the application of a structural

adhesive between the edges of the shells.

One of the known construction techniques for wind turbine blades is the use of
sandwich panel constructions in the blade body. In such blades, the shell of the wind
turbine blade comprises sections wherein a lightweight core material of e.g.
balsawood or foam is located between inner and outer layers of fibre-reinforced
material. The use of such a construction provides a relatively cheap and lightweight
structure having increased stiffness and buckling resistance, compared to a shell

formed from fibre-reinforced material alone.

One of the continued challenges in wind turbine blade manufacture is the
development of wind turbine blades having increased resistance to blade buckling, in
particular between the blade shear webs and the trailing edge of the blade. Proposed
systems include improving the placement of the structural adhesive at the blade
trailing edge, to provide a relatively strong bond between blade shells. However, such
solutions can result in an increased quantity of structural adhesive used in the blade,
which can accordingly increase the cost and weight of the final blade. US Patent
3,047,800 describes a solution wherein an excess of structural adhesive is applied
between the trailing edges of a pair of blade shells, but which requires the use of a
special tool to draw out excess adhesive through the trailing edge gap between the

blade shells prior to curing.
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It Is an object of the invention to provide a wind turbine blade with improved structural

bonding, and an associated method of manufacture.

Summary of the Invention
Accordingly, there is provided a wind turbine blade formed from a pressure-side
blade shell and a suction-side blade shell joined to form a blade body having an airfoil
profile with a leading edge and a trailing edge,

said blade comprising at least one sandwich panel construction in said blade
shells, wherein a core Is disposed between an inner skin and an outer skin of said
blade shells,

wherein a structural bond line Is arranged adjacent said at least one
sandwich panel construction to join a portion of said pressure-side blade shell and a
portion of said suction-side blade shell, wherein said structural bond line is spaced

from the leading edge and the trailing edge of the wind turbine blade.

By arranging the structural bond line agjacent the sandwich panel of the blade, the
buckling strength of the blade structure is increased, as the forces experienced by the
bond line are directly transferred into the relatively stiff sandwich panel, which
reduces the possibility of crack initiation in the adhesive joints of the bond line
between the blade shells. Furthermore, as the adhesive is provided directly adjacent
the sandwich panel, the effectiveness of the bond between the shells is Iincreased,
which means that less adhesive Is required in the blade construction. Preferably, no
structural adhesive is provided at the leading and/or trailing edges of the blade, as
the structural bond lines between the blade shells are moved to more effective

locations, adjacent to or between sandwich panel constructions.

It will be understood that the said at least one sandwich panel construction comprises
a core arranged between layers of skin material of a wind turbine blade shell. For
example, the sandwich panel construction does not comprise a shear web or spar
box structural member. Preferably, the structural bond line comprises an adhesive
bond line. It will be understood that the structural bond line preferably solely
comprises an adhesive arranged between the blade shells, and does not comprise

additional structural inserts.

Preferably, said structural bond line Is arranged between a pair of sandwich panel

constructions to join said pressure-side blade shell to said suction-side blade shell.
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Preferably, there is provided a wind turbine blade formed from a pressure-side blade
shell and a suction-side blade shell joined to form a blade body having an airfoll
profile with a leading edge and a tralling edge,

said blade comprising at least one trailing edge sandwich panel construction
In said blade shells, wherein a core is disposed between an inner skin and an outer
skin of said blade shells, said trailing edge sandwich panel construction located in the
trailing edge side of the wind turbine blade,

wherein a structural trailing edge bond line is arranged adjacent said at least
one tralling edge sandwich panel construction to join said pressure-side blade shell
and said suction-side blade shell, said structural trailing edge bond line spaced from

the actual trailing edge of the wind turbine blade.

By positioning the structural bond line for the blade trailing edge adjacent a sandwich
panel of the blade, the bending forces are more easily absorbed into the at least one
sandwich structure of the blade shell. As a result, the trailing edge sandwich panel of
the wind turbine blade has a stiffer edge support in the trailing edge region. This can
result in savings in the core material used, as thinner sandwich panels are required to
provide the same buckling stability, providing for wind turbine blades which are lighter
and cost less to manufacture. Testing has shown that a 25% reduction in the amount

of core material used is possible with the above configuration.

Furthermore, by moving the structural bond line away from the blade trailing edge, a
reduction in the amount of adhesive used Is possible, as additional adhesive is not
wasted in the region of the trailing edge where the structural effectiveness of the

bond line is comparatively worse.

Preferably, said pressure-side blade shell comprises a pressure-side trailing edge
sandwich panel construction and said suction-side blade shell comprises a suction-
side tralling edge sandwich panel construction, and wherein said structural trailing
edge bond line is arranged between at least a portion of said pressure-side and

suction side trailing edge sandwich panel constructions.

By providing the structural bonds line between both the pressure- and suction-side
sandwich constructions, the bending forces at the trailing edge of the blade are
readily distributed into the structural elements of both the pressure- and suction-side

shells.
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Preferably, said at least one sandwich panel construction is arranged to provide

parallel bonding surfaces between said pressure-side blade shell and said suction-
side blade shell, wherein said structural trailing edge bond line Is arranged between

sald parallel bonding surfaces.

By providing the structural bond line in an area having parallel bonding surfaces, the
structural bond between the blade shells is of a better quality than a comparable
bond between non-parallel bonding surfaces. Testing has shown that the Energy
Release Rate (ERR) of a bond line arranged between parallel surfaces is 20% less
than the ERR for a similar bond between non-parallel surfaces at the trailing edge of
a blade. Such a reduction in ERR results in a bond having a reduced possibility of

failure or cracking at the bond interface.

Preferably, said at [east one sandwich panel construction comprises a core having a
tapered end portion, preferably arranged at the trailing edge side of said core,
wherein said structural bond line Is arranged adjacent said tapered end portion of

said core.

Preferably, the wind turbine blade further comprises a non-structural sealant provided
at the actual trailing edge of the blade, between opposed trailing edge ends of the

pressure- and suction-side shells.

Preferably, a simple sealant can be used, for example a layer of SikaFlex ® sealant

matenal.

Preferably, said non-structural sealant comprises a thin layer of adhesive.

In a further embodiment, the wind turbine blade comprises a reflective element or
marker provided adjacent said structural trailing edge bond line, such that said
reflective element or marker is arranged to measure the thickness of said structural

trailing edge bond line using a non-destructive testing procedure, for example a

magnetically-based scanning technique.

There is further provided a wind turbine having at least one wind turbine blade as

described above.

CA 29192083 2017-11-01
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There is further provided a method of manufacturing a part of wind turbine blade,
comprising:

providing a first blade component having a sandwich panel construction In
said first blade component, wherein a core Is disposed between an inner skin and an
outer skin of said first blade component,

providing a second blade component,

applying a structural adhesive to at least one of said first and second blade
components; .

joining said first and second blade components such that said structural
adhesive is arranged adjacent at least a portion of the sandwich panel construction of
sald first blade component; and

curing said structural adhesive to form a part of a wind turbine blade,
wherein the cured adhesive forms a structural bond line is arranged adjacent said at
least one sandwich panel construction to join said first blade component and said
second blade component, wherein said structural bond line is spaced from the

leading edge and the trailing edge of the wind turbine blade.

Preferably, the method comprises the step of providing a second blade component
having a sandwich panel construction in said second blade component, wherein a
core Is disposed between an Iinner skin and an outer skin of said second blade
component, and wherein said structural adhesive is applied to at least one of said
first and second blade components adjacent at least a portion of the sandwich panel

construction.

Preferably, said step of joining comprises jolning said first and second blade

components such that said structural adhesive is arranged between at least a portion
of the sandwich panel constructions of said first and second blade components.

Preferably, said first and second blade components comprise wind turbine blade

shells.

Accordingly, in one aspect there is provided a wind turbine blade formed from a
pressure-side blade shell and a suction-side blade shell joined to form a blade body
having an airfoll profile with a leading edge and a trailing edge, said blade comprising
at least one sandwich panel construction in said blade shells, wherein a core is

disposed between an inner skin and an outer skin of said blade shells, wherein said

CA 2919083 2017-06-20
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at least one sandwich panel construction comprises a core having a tapered end
portion, wherein a structural bond line 1s arranged adjacent said at least one
sandwich panel construction to join a portion of said pressure-side blade shell and a
portion of said suction-side blade shell, wherein said structural bond line is spaced
from the leading edge and the trailing edge of the wind turbine blade, wherein said at
least one sandwich panel construction comprises parallel bonding surfaces between
sald pressure-side blade shell and said suction-side blade shell, wherein said
structural bond line Is arranged between said parallel bonding surfaces, and wherein
sald structural bond line Is arranged adjacent said tapered end portion of said core of

sald at least one sandwich panel construction.

In another aspect there is provided a method of manufacturing a part of a wind
turbine blade, comprising providing a first blade component having a sandwich panel
construction in said first blade component, wherein a core is disposed between an
inner skin and an outer skin of said first blade component, said core having a tapered
end portion, providing a second blade component, applying a structural adhesive to
at least one of said first and second blade components; joining said first and second
blade components such that said structural adhesive is arranged adjacent at least a

portion of the sandwich panel construction of said first blade component, said

~ structural adhesive arranged adjacent said tapered end portion of said core of said at

least one sandwich panel construction; and curing said structural adhesive to form
the part of the wind turbine blade, wherein the cured adhesive forms a structural bond
line arranged adjacent said at least one sandwich panel construction to join said first
blade component and said second blade component, wherein said structural bond
line is spaced from the leading edge and the trailing edge of the wind turbine blade

and wherein said at least one sandwich panel construction comprises parallel
bonding surfaces between said first blade component and said second blade
component, wherein said structural bond line is arranged between said parallel

bonding surfaces.

Description of the Invention
Embodiments of the invention will now be described, by way of example only, with

reference to the accompanying drawings, in which:

Fig. 1 shows a wind turbine, comprising a wind turbine blade according to

the invention;

CA 29192083 2017-11-01
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Fig. 2 shows a schematic view of the wind turbine blade shown in Fig. 1,
Fig. 3 shows a schematic view of an airfoil profile of the blade of Fig. 2;
Fig. 4 shows a schematic view of the wind turbine blade of Fig. 2, seen from

above and from the side;

LN

Fig. 5 illustrates a cross-sectional view of a wind turbine blade having a
sandwich panel construction;

Fig. 6 illustrates an enlarged view of a prior art trailing edge structural bond
of a wind turbine blade; and

Fig. 7 illustrates an enlarged view of a trailing edge structural bond of a wind

10 turbine blade according to the invention.

It will be understood that elements common to the different embodiments of the

Invention have been provided with the same reference numerals in the drawings.

15 Fig. 1 illustrates a modern upwind wind turbine 2 with a tower 4, a nacelle 6 and a
rotor with a substantially horizontal rotor shaft. The rotor includes a hub 8 and three
blades 10 extending radially from the hub 8, each having a blade root 16 nearest the
hub and a blade ttp 14 furthest from the hub 8. The rotor has a radius denoted R.

20 Fig. 2 shows a schematic view of a wind turbine blade 10. The wind turbine blade 10
has the shape of a conventional wind turbine blade and comprises a root region 30
closest to the hub, a profiled or an airfoil region 34 furthest away tfrom the hub and a
transition region 32 between the root region 30 and the airfoil region 34. The blade 10
comprises a leading edge 18 facing the direction of rotation of the blade 10, when the
25 blade is mounted on the hub, and a trailing edge 20 facing the opposite direction of

the leading edge 18.

The airfoil region 34 (also called the profiled region) has an ideal or almost ideal
blade shape with respect to generating lift, whereas the root region 30 due to
30 structural considerations has a substantially circular or elliptical cross-section, which
for iInstance makes it easier and safer to mount the blade 10 to the hub. The diameter
(or the chord) of the root region 30 is typically constant along the entire root area 30.
The transition region 32 has a transitional profile gradually changing from the circular

or elliptical shape 40 of the root region 30 to the airfoil profile 50 of the airfoil region

CA 2919083 2017-06-20
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34. The chord length of the transition region 32 typically increases substantially

linearly with increasing distance r from the hub.

The airfoll region 34 has an airfoil profile 50 with a chord extending between the
leading edge 18 and the trailing edge 20 of the blade 10. The width of the chord

decreases with increasing distance r from the hub.

It should be noted that the chords of different sections of the blade normally do not lie
In a common plane, since the blade may be twisted and/or curved (i.e. pre-bent), thus
providing the chord plane with a correspondingly twisted and/or curved course, this
being most often the case in order to compensate for the local velocity of the blade

being dependent on the radius from the hub.

Fig. 3 shows a schematic view of an airfoil profile 50 of a typical blade of a wind
turbine depicted with the various parameters, which are typically used to define the
geometrical shape of an airfoil. The airfoil profile 50 has a pressure side 52 and a
suction side 54, which during use — i.e. during rotation of the rotor — normally face
towards the windward (or upwind) side and the leeward (or downwind) side,
respectively. The airfoil 50 has a chord 60 with a chord length ¢ extending between a
leading edge 56 and a trailing edge 58 of the blade. The airfoil 50 has a thickness t,
which is defined as the distance between the pressure side 52 and the suction side
54. The thickness t of the airfoil varies along the chord 60. The deviation from a
symmetrical profile is given by a camber line 62, which is a median line through the
airfoil profile 50. The median line can be found by drawing inscribed circles from the
leading edge 56 to the trailing edge 58. The median line follows the centres of these
inscribed circles and the deviation or distance from the chord 60 is called the camber
f. The asymmetry can also be defined by use of parameters called the upper camber
(or suction side camber) and lower camber (or pressure side camber), which are
defined as the distances from the chord 60 and the suction side 54 and pressure side

52, respectively.

Airfoll profiles are often characterised by the following parameters: the chord length c,
the maximum camber 1, the position d; of the maximum camber f, the maximum airfoil
thickness t, which Is the largest diameter of the inscribed circles along the median
camber line 62, the position d; of the maximum thickness {, and a nose radius (not
shown). These parameters are typically defined as ratios to the chord length c¢. Thus,

a local relative blade thickness f/c is given as the ratio between the local maximum
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thickness t and the local chord length ¢. Further, the position d, of the maximum
pressure side camber may be used as a design parameter, and of course also the

position of the maximum suction side camber.

Fig. 4 shows some other geometric parameters of the blade. The blade has a total
blade length L. As shown in Fig. 2, the root end is located at position r= 0, and the tip
end located at r = L. The shoulder 40 of the blade is located at a position r = L,,, and
has a shoulder width W, which equals the chord length at the shoulder 40. The

diameter of the root is defined as D. Further, the blade is provided with a prebend,
which Is defined as Ay, which corresponds to the out of plane deflection from a pitch
axis 22 of the blade.

Modern wind turbine blades can often be in excess of 30 or 40 metres In length,
having blade root diameters of several metres. Wind turbine blades are generally
designed for relatively long lifetimes and to withstand considerable structural and

dynamic loading.

With reference to Figs. 2 and 5, the wind turbine blade 10 generally comprises a shell
body made of fibre-reinforced polymer, and is typically made as a pressure-side or
upwind shell part 24 and a suction-side or downwind shell part 26 that are glued
together along bond lines 28 extending along the trailing edge 20 and the leading
edge 18 of the blade 10. Wind turbine blades are generally formed from fibre-
reinforced plastics material, e.q. glass fibres and/or carbon fibres which are arranged

In a mould and cured with a resin to form a solid structure.

The blade 10 of Fig. 5 comprises a pair of central longitudinal shear webs 42 which
extend between the primary structural laminates 44 of the blade 10. The shear webs
42 provide the shear strength of the blade 10. Qutside of the location of the main
laminates 44, the blade shells 24,26 are of a sandwich panel construction, wherein a
core material 46 is provided between the fibre layers of the blade shell body. The
core material 46 acts to provide structural stiffness to the relatively thin blade shell
walls, and provides resistance to blade buckling. Examples of suitable core material
includes balsa wood, foam, e.g. polyeurethane foam, fibre-reinforced foam, bamboo,

efc.

In the embodiment of Fig. 5, the blade comprises a trailing edge sandwich panel

construction 48 in each of the blade shells 24,26 on the trailing edge 20 side of the
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shear webs 42, and a leading edge sandwich panel construction 49 in the blade

shells 24,26 on the trailing edge 20 side of the shear webs 42.

An example of a prior art structural trailing edge bond is shown in Fig. 6, wherein a
quantity of adhesive 70 is provided between the pressure-side and suction-side blade
shells 24,26 at the trailing edge 20 of said shells 24,26.

With reference to Fig. 7, an enlarged cross-sectional view of a structural trailing edge
bond of a blade according to the invention is illustrated. In Fig. 7, structural adhesive
80 Is provided as a structural trailing edge bond line between portions of the trailing
edge sandwich panel constructions 48 of the blade 10, and is spaced from the actual
trailing edge 20 of the blade 10. It will be understood that any suitable adhesive may

be used, e.g. vinylester, MMA, efc.

By arranging the structural adhesive bond 80 adjacent and between the sandwich
panel constructions 48 of the blade 10, the buckling strength of the blade 10 is
increased, as the panel becomes more rigidly supported by the adjacent panel.
Furthermore the forces experienced by the bond line are directly transferred into the
relatively stiff sandwich panels 48, which reduces the possibility of crack initiation in

the adhesive joints of the bond line between the blade shells 24,26.

In addition, as the adhesive 80 is provided as a structural trailing edge bond line
directly adjacent the sandwich panels 48, the effectiveness of the bond between the
shells 24,26 is Increased, which means that less adhesive Is required in the
construction of the blade 10, to provide the same bond strength. Additionally or
alternatively, as the bending forces are transferred directly into the sandwich panel
constructions 48, the quantity of core material 46 used Iin the blade construction can
be reduced. Testing of such a blade construction has shown that a 25% reduction in
the amount of core material used Is possible, through the appropriate re-location of

the blade trailing edge structural bond line 80.

Preferably, no structural adhesive 30 is provided at the trailing edge 20 of the blade
10, as the structural bond lines between the blade shells 24,26 are moved to more
effective locations, adjacent to or between the sandwich panel constructions 48. In
Fig. 7, a simple sealant or non-structural adhesive 82 is located at the actual trailing
edge 20 of the blade 10, between the ends of the pressure-side and suction-side

blade shells 24,26. The use of such a simple sealant 82 acts to prevent ingress of dirt
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and moisture into the cavity 84 formed between the trailing edge structural bond line
380 and the pressure-side and suction-side shells 24,26, and furthermore prevents the
generation of any operational noise due to the presence of such a cavity at the blade

trailing edge 20. The sealant may be any suitable lost-cost, low-weight material, e.g.
SikaFlex ® provided by Sika AG.

In the embodiment of Fig. 7, the core material 46 used in the sandwich panel
constructions 48 comprises a tapered end 86, on that side of the core material 46
facing the trailing edge 20 of the blade 10. The tapered ends 86 of the core material
46 are arranged such that the surface of the tapered end 86 of the core material 46 of
the suction-side shell 26 faces a portion of the upper surface of the core material 46
of the pressure-side shell 24, presenting a pair of opposed substantially parallel
surfaces of the sandwich panel constructions 46. Accordingly, the structural trailing
edge bond line 80 is provided between the opposed parallel surfaces of the sandwich
panel constructions 40, resulting in a parallel bond line. Such a parallel bond line
presents a considerably stronger bond than the prior art, with an improved resistance

to interface failure or cracking between the bond line 80 and the blade shells 24,26.

Testing of components has shown that a structural bond line 80 between a pair of
parallel surfaces according to an embodiment of the invention, as illustrated in the
highlighted section X of Fig. 7, has a reduced Energy Release Rate (ERR) when
compared to a bond line 70 located between angled surfaces at a blade trailing edge,
as shown in the highlighted section Y of Fig. 6. Investigations have shown that such a
parallel arrangement of bonding surfaces presents an ERR which is 20% less than

the ERR for the tested non-parallel surfaces at the trailing edge of a blade.

While the structural bond line Is preferably positioned between opposed sandwich
panel constructions 48,49, acting to bond portions of the sandwich panel
constructions 48,49 together, it will be understood that the structural bond line may
be located adjacent to just a single sandwich panel construction 48,49 and a portion
of opposed fibre layers of the blade shell body. The bonding of a sandwich panel
construction 438,49 of one shell 24,26 to the simple fibre layers of the opposed shell
24,26 provides a moderate improvement in the bond strength and bending stiffness
of the bond line, when compared to the prior art approach of bonding opposed fibre

layers of the blade 10, outside of the area of the sandwich panel constructions 46,48.
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It will be understood that the new configuration of a structural bond line between
sandwich regions of a wind turbine blade provides Increased joint stability and
resistance to buckling, and reduces the risk of crack initiation in the adhesive joint.
Accordingly, the quantity of structural adhesive and/or core material used in the
manufacture of the blade can be reduced considerably, resulting in a wind turbine

blade having reduced weight and cost when compared to the prior art.
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What is claimed is:

1. A wind turbine blade formed from a pressure-side blade shell and a suction-
side blade sheli joined to form a blade body having an airfoil profile with a leading
edge and a trailing edge,

said blade comprising at least one sandwich panel construction in said blade
shells, wherein a core is disposed between an inner skin and an outer skin of said
blade shells, wherein said at least one sandwich panel construction comprises a core
having a tapered end portion,

wherein a structural bond line is arranged adjacent said at least one
sandwich panel construction to join a portion of said pressure-side blade shell and a
portion of said suction-side blade shell, wherein said structural bond line Is spaced
from the leading edge and the trailing edge of the wind turbine blade,

wherein said at least one sandwich panel construction comprises parallel
bonding surfaces between said pressure-side blade shell and said suction-side blade
shell, wherein said structural bond line is arranged between said paralle!l bonding
surfaces, and

wherein said structural bond line is arranged adjacent said tapered end

portion of said core of said at least one sandwich panel construction.

2. The wind turbine blade of claim 1, wherein said tapered end portion of said

core is arranged at a trailing edge side of said core.

3. The wind turbine blade of claim 1 or 2, wherein said structural bond line is
arranged between a pair of sandwich panel constructions to join said pressure-side

blade shell to said suction-side blade shell.

4. The wind turbine blade of claim 1, wherein said blade comprises at least one
trailing edge sandwich panel construction in said blade shells, said trailing edge
sandwich panel construction located in a trailing edge side of the wind turbine blade,
wherein a structural trailing edge bond line is arranged adjacent said at least
one trailing edge sandwich panel construction to join said pressure-side blade shell
and said suction-side blade sheli, said structural trailing edge bond line spaced from

an actual trailing edge of the wind turbine blade.

CA 29192083 2017-11-01
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5. The wind turbine blade of claim 4, wherein said pressure-side blade shell
comprises a pressure-side trailing edge sandwich panel construction and said
suction-side blade shell comprises a suction-side trailing edge sandwich panel
construction, and wherein said structural trailing edge bond line is arranged between
at least a portion of said pressure-side and suction side trailing edge sandwich panel

constructions.

0. The wind turbine blade of any one of claims 1 to 3, wherein the wind turbine
blade further comprises a non-structural sealant provided at an actual trailing edge of
the blade, between opposed trailing edge ends of the pressure- and suction-side

shells.

/. The wind turbine blade of claim 6, wherein said non-structural sealant

comprises a polyurethane-based adhesive.

8. The wind turbine blade of any one of claims 1 to 7, wherein the wind turbine
blade comprises a reflective element or marker provided adjacent said structural
bond line, such that said reflective element or marker is arranged to measure the

thickness of said structural bond line using a non-destructive testing procedure.

9. The winad turbine blade of claim 8, wherein the non-destructive testing

procedure iIs a magnetically-based scanning technique.

10. A wind turbine having at least one wind turbine blade as claimed in any one

of clams 1to 9.

11. A method of manufacturing a part of a wind turbine blade, comprising:

providing a first blade component having a sandwich panel construction in
sald first blade component, wherein a core is disposed between an inner skin and an
outer skin of said first blade component, said core having a tapered end portion,

providing a second blade component,

applying a structural adhesive to at least one of said first and second blade
components;

joining said first and second blade components such that said structural
adhesive is arranged adjacent at least a portion of the sandwich panel construction of
sald first blade component, said structural adhesive arranged adjacent said tapered
e‘nd portion of said core of said at least one sandwich panel construction; and

CA 29192083 2017-11-01
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curing said structural adhesive to form the part of the wind turbine blade,
wherein the cured adhesive forms a structural bond line arranged adjacent said at
least one sandwich panel construction to join said first blade component and said
second blade component, wherein said structural bond line is spaced from the
leading edge and the trailing edge of the wind turbine blade and wherein said at least
one sandwich panel construction comprises parallel bonding surfaces between said
first blade component and said second blade component, wherein said structural

bond line is arranged between said parallel bonding surfaces.

12. The method of claim 11, wherein the method comprises the step of providing

a second blade component having a sandwich panel construction in said second
blade component, wherein a core Is disposed between an inner skin and an outer
skin of said second blade component, and wherein said structural adhesive is applied
to at least one of said first and second blade components adjacent at least a portion

of the sandwich panel construction.

13. The method of claim 12, wherein said step of joining comprises joining said
first and second blade components such that said structural adhesive is arranged

between at least a portion of the sandwich panel constructions of said first and

second blade components.

14, The method of any one of claims 11 to 13, wherein said first and second

blade components comprise wind turbine blade shells.

CA 29192083 2017-11-01
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