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In double-shear bolted joints for connecting load-transferring structural parts on an aircraft, wherein a first structural part having a
bolt eye with a bushing Is connected by means of a bolt to a second, generally fork-shaped structural part having two bolt eyes and
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(57) Abrege(suite)/Abstract(continued):
the first structural part acts upon the bolt at an angle # 90°, it was previously disadvantageous that, in the surrounds of the

particular bolt eye with the bushing, a material thickening was necessary. In order to avoid this thickening, It iIs proposed that the
first structural part (6) has a constant thickness and the bushing (10) Is inserted perpendicular to the surface of the structural part

(6), the axis (A) of the bore within the bushing (10) for recelving the bolt (1) running obliguely to the surface of the structural part (6)
and obliguely to the end face of the bushing (10). The result is that advantages are obtained in terms of manufacturing costs and

welght of the bolted joint.
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(57) Abstract: In double-shear bolted joints for connecting load-transferring structural parts on an aircraft, wherein a first structural
part having a bolt eye with a bushing is connected by means of a bolt to a second, generally fork-shaped structural part having two
bolt eyes and the first structural part acts upon the bolt at an angle # 90°, it was previously disadvantageous that, in the surrounds
of the particular bolt eye with the bushing, a material thickening was necessary. In order to avoid this thickening, it is proposed that
) the first structural part (6) has a constant thickness and the bushing (10) is inserted perpendicular to the surface of the structural part
(6), the axis (A) of the bore within the bushing (10) for receiving the bolt (1) running obliquely to the surface of the structural part
(6) and obliquely to the end face of the bushing (10). The result is that advantages are obtained in terms of manufacturing costs and

weight of the bolted joint.
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Bolted joint

The invention relates to a bolted joint for connecting load-

transferring structural parts on an alrcraft. Such joints are

-t

generally of double-shear configuration, a first structural

part having a bolt evye being connected by means of a bolt to a

second, generally fork-shaped structural part having two bolt

eyes. n general, the direction of the loads transferred

through the bolt from the structural parts runs at rignt an-

gles to the bolt axis. Occasionally, for design reasons,

bolted joints can also be realized 1in which the direction of

the load arriving through the first structural part forms an
angle # 90° with the bolt axis. This means that on the side of

the first structural part the bore for recelving the bolt
should be made at an angle # 90°, i.e. obliquely to the struc-
tural part or obliguely to the surface therecof. In order to

F

achieve this, the surrounds of the bore are previously thick-

ened and this local thickening relative to the rest of the
structural part is provided with a bevel precisely correspond-
ing to the necessary angle. As a result, the boring for making
the receiving bore for the bolt can always be carried out lo-
cally perpendicular to the structural part surface, which 1is
very desirable for methodological reasons. The said thickening
is necessary because other measures, e.g. milling, for creat-

ing the local bevel would lead to a weakening of the struc-

tural part. Depending on the material of the structural parts,

different bushing versions are used. If the structural parts

consist of metal, then simple bushings of suitable material

are forced in. If the structural parts consist of a f[ibre com-

posite, however, then it i1s expedient to use so-called screw

bushings. Owing to their shape, these allow the structural

part material to be well supported in the axial direction.

In the case of structural parts corresponding to the aforemen-

tioned thickening, it 1is disadvantageous that the creation of
the thickening involves a consiliderable amount of work, espe-

cially when the structural parts consist of fibre composite.

In addition, it is disadvantageous that the thickening entaills

a longer bushing and hence also a longer bolt than 1n a struc-
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‘tural part with no thickening. The longer bolt and the longer

bushing give rise, 1in the first place, to a higher weight of
the bolted 1j1o0int. In the second place, 1n the case of a longer
bolt, larger distances between the particular load-appllcation
points are obtained, whereby higher bending moments act upon

the bolt than in a structural part with no thickening.

The object of the invention 1is therefore to refine a bolted

joint according to the stated prior art in such a way that a
thickening of the particular structural part, given an obligue

position of the bolt axis relative to the structural part, 1is

avoided.

This object is achieved according to Claim 1 by the fact that
the structural part has a constant thickness and the bushing

is 1inserted perpendicular to the surface of the structural

|l

part, the axis of the bore within the bushing for receiving

F

the bolt running obliquely to the surface of the structural

part and obliquely to the end face of the bushing.

Advantageous embodiments of the invention are defined 1in the

sub-claims.

By virtue of the invention:

- the production-englneering input,

— the length of the bushing,

= the length of the bolt,

= the weight of the bolted joint, and

= the bending load upon the bolt

are reduced. This vields advantages in terms of the costs and
weight of the bolted joint.

The invention is represented in the drawing and explained 1in

greater detail with reference to the description.

Fig. 1 shows a bolted joint in a sectional representation,
comprising a bolt 1, a slotted sleeve 2, a washer 3 and a nut
4. The bolt 1 with the sleeve 2 respectively passes through a

structural part 5, a structural part 6 and a structural part 7
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and 1is secured by the washer 3 and the nut 4. The structural

parts 5 and 7 are here elements of a fork, not shown, and con-

sist of a metallic material. The bores present 1in the struc-
tural parts 5, © and 7 for receiving the sleeve 2 with the
bolt 1 respectively form a bolt eye reinforced by a metal
bushing 8, 9 and 10. The bushings 8 and 9 consist of sultable
material, have a cylindrical shape and are pressed i1nto the
particular structural parts 5 and 7. In the 1i1llustrated em-
bodiment, the structural part 6 consists of a fibre composite,
for which reason there 1s here provided a screw bushing 10
with a nut 11. The screw bushing 10 is inserted perpendicular

to the surface of the structural part & of constant thickness.

The bore within the bushing 10 for receiving the bolt 1 runs

pr—

obliquely to the surface of the structural part © and at the

same angle obliquely to the end face of the bushing 10. The
axis A shown in the diagram i1s thus simultaneously the axis of
the bolt 1 and of the said bore. As a result of the shape of
the screw bushing 10 with the nut 11, good support 1s giliven to
the structural part material in the axial direction. The bolt

F.

1 has a conical shape, agailnst which the inner surface of the

sleeve 2 comes to bear. For the assembly of the bolted 7joint,

the sleeve 2 is firstly put through the bolt eyes o©of the
structural parts 5, 6 and 7. The bolt 1 1is then i1ntroduced

into the sleeve 2 and secured by means of the washer 3 and the

nut 4. Owing to the conical shape of the bolt 1 and the slot-

ted configuration of the sleeve 2, the bolt 1 and the sleeve Z

interact in such a way that the outer diameter of the sleeve 2

enlarges and the outer surface thereof comes firmly to bear
against the i1nner surface of the bushings 8, 9 and 10 when the
nut 4 is tightened. The illustrated section 1s run through the
slot of the sleeve 2, so that only that region of the sleeve
which can be seen on the left 1in the diagram appears 1n
hatched representation. In the assembly operation, the nut 4

is tightened with a predetermined torque, whereby a defilned

radial force 1s exerted upon the bushings 8, 9 and 10 and thus

a non-positive connection 1s formed for the transfer of loads.

The centre plane of the structural part © 1s represented by a

line denoted by M. Thils 1ntersects the axis A of the bolt 1 at

an angle W, which, owing to the oblique position of the struc-
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tural part 6, which 18 necessary for design reasons, has a de-
fined value # 90°.

One embodiment of the invention consists in the bolt 1 being
cylindrically configured and directly touching the bushings 8,
9 and 10. As a result of the inventive obligue arrangement of
the bore for receiving the bolt in the bushing 10, the previ-
ous thickening in the region of the particular bolt eye 1is
dispensed with. The aforementioned advantageous effects are
thereby achieved, with positive repercussions upon manufactur-

ing costs and weight of the bolted joint.
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Patent Claims

1. Bolted joint for connecting lcocad-transferring structural
parts on an aircraft, which bolted joint 1s of double-shear
configuration, a first structural part having a bolt eye belng

connected by means of a bolt to a second, generally fork-

shaped structural part having two bolt eyes, characterilzed 1n

that the first structural part (6) has a constant thickness

and the bushing (10) is inserted perpendicular to the surface

of the structural part ({(6), the axis (A) of the bore within

the bushing (10) for receiving the bolt (1) running obliquely

to the surface of the structural part (6) and obliquely to the
end face of the bushing (10).

2. Bolted joint according to Claim 1, characterized 1in that

the bushing (10) is configured as a screw bushing with a nut
(11) .

3. Bolted joint according to Claim 1 or 2, characterized 1in

that the bolt (1) is conically configured and 1nteracts with

an lnternally conical, slotted sleeve (2).



PCT/EP2007/052526

WO 2007/107521

1/1

NANNNNNNN

O

//4 \
N\

; N
w Q

/

N

ﬁ
. |

7

SRR

___\ rr s IIIIIIIIs I,

va///
7

P o R

\
N\

7

KT

%

4P
4

"l

—
O)



O

N\

N 7

o /

L

1 < 4 m
AT |
|

' Fo. - T NS

0
.‘\\\\\\\\\\\\\\\\\\hw\\\\\\\\\\\\\\\\\\;
/,

"l%
"@.__
I
S
LKL ‘\Aﬁ\\ SKLLLH1#1

ON\N-U

4/

M/

N

/U

LO

.




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - drawings
	Page 10 - abstract drawing

