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(54) Crimp die

(57) The present invention relates to crimp dies (10),
adapted for crimping a crimping portion of a contact ter-
minal onto an electrical cable, which crimp dies (10) com-

prise two crimping legs (12, 14) extending in the crimping
direction and defining a curved crimping surface (16)
therebetween.



EP 2 790 278 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

1. Field of the invention

[0001] The present invention relates to a crimp die for
crimping a crimping portion of a contact terminal onto an
electrical cable, in particular onto a single wire seal of an
electrical cable.

2. Technical background

[0002] In order to mechanically and electrically couple
electrical contact terminals to electrical cables, common-
ly contact terminals are provided with crimping wings,
which can be crimped around the striped wires of the
electrical cables as well as to the insulation of the cables.
Commonly used terminals usually comprise a pair of wire
crimping wings, which upon crimping are bent around a
corresponding dismantled cable portion and another pair
of insulating or sealing crimping wings, which upon crimp-
ing are bent around the insulating material of the electrical
cable or around a cable or wire seal. In other words, upon
crimping a contact terminal to the electrical cable, the
insulation or sealing crimping wings are bent around a
non-dismantled portion of the electrical cable, i.e. around
the cable insulation and / or a sealing member such as
a single wire seal, to establish a mechanical connection
between the contact terminal and the cable.
[0003] The crimping in industrial sized production proc-
esses is achieved by automated crimping apparatuses
that comprise different crimp dies for the crimping of the
wire crimping wings and the insulating or sealing crimping
wings of the respective contact terminals. A typical prior
art example of a crimping tool used for crimping a contact
terminal to an electrical cable is described in document
US 5,415,015. Therein, crimp dies are described which
can be used for example in a hand crimp tool, i.e. a plier-
like hand tool used for manually crimping of contact ter-
minals to electrical cables. According to this document,
the crimp dies comprise separate sections for crimping
insulation crimping wings, for example to a cable insula-
tion, and wire crimping wings for crimping onto the dis-
mantled cable stands. The crimping method described
therein results in insulation crimping wings, which are
bent around a cable insulation in an essentially round
shape and wire crimping wings, which are bent essen-
tially forming a B-shape.
[0004] A further prior art example of crimp dies is de-
scribed in document EP 2 485 343. In this document an
attempt is described to overcome the problem that after
crimping the contact terminals can get stuck in the crimp-
ing tools. For example, according to this document the
crimped contact terminal can get stuck in the contour of
the corresponding crimp die after crimping. To solve this
problem, it is suggested to provide a crimping anvil with
a particular opening angel and a correspondingly formed
B-shaped crimp die to facilitate removal of the crimp con-
tact terminals after crimping.

[0005] Yet a further prior art crimping tool for crimping
an insulation crimping portion of a contact terminal to a
cable insulation is described in document DE 197 37 863.
According to this document, a round shape of the crimped
insulation crimp wings is achieved making use of a crimp
die with an essentially round shaped inner crimping sur-
face. In order to avoid edges of the insulation crimping
wings of the terminal to cut into the cable insulation, it is
suggested to taper the free ends of the insulation crimp-
ing wings.
[0006] One problem of the prior art crimping processes
and crimp dies used is that they tend to damage the cable
insulation and / or the sealing arranged on the cable due
to the edges of the crimped wings cutting into the respec-
tive material. While this is even desired for the crimping
onto the dismantled cable strands, it is highly problematic
with the crimping to the cable insulation or any sealing
members, since the desired mechanical connection is
weakened thereby. A further problem is that the com-
monly used material silicon for the single wire seals re-
acts very sensitively to tiny scratches or cuts. Even a
small cut, as it typically occurs upon crimping of the crimp-
ing wings onto such a sealing member of silicon, increas-
es highly the risk that the whole sealing member fails, if
one applies pulling forces to the cable provided with the
sealing member.
[0007] In view of the above, it is an object of the present
invention to provide a crimp die for crimping a crimping
portion of a contact terminal onto an electrical cable,
which overcomes the above problems and which in par-
ticular reduces the risk of damages to the cable insulation
or any sealing member upon crimping of an electrical
contact terminal to an electrical cable. It is a particular
object of the present invention to provide a crimp die for
crimping insulation or sealing crimping wings to a cable
insulation or to a seal member such that the risk of dam-
aging the insulation or sealing member due to the crimp-
ing wings is reduced.
[0008] These and other objects which will become ap-
parent upon reading the following description are solved
by a crimp die according to claim 1.

3. Summary of the invention

[0009] According to the invention, a crimp die is pro-
vided which is adapted for crimping a crimping portion of
a contact terminal onto an electrical cable, which crimp
die comprises two crimping legs extending parallel to
each other in the crimping direction and defining a curved
crimping surface there between. The width of the crimp-
ing surface as seen in the direction of the longitudinal
axis of any contact terminal to be crimped is confined by
at least two rims protruding in crimping direction. There-
by, upon using the crimp die, the two protruding rims can
come e.g. into contact with the surface of the insulation
or seal member depressing the elastic material to some
extent during the actual crimping process, i.e. during the
crimping of the crimping wings around the insulation or
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seal member. When the crimp die is removed after the
crimping process is complete, the displaced material of
the cable insulation or the seal member will resiliently
spring back, so that a robust mechanical connection is
achieved, whereby at the same time the surface of the
cable insulation or seal member is not damaged by the
edges of the crimping wings.
[0010] The skilled person will understand that for the
purposes of description herein at some instances relative
orientations with regard to a contact terminal to be
crimped are used, such as "as seen in the direction of
the longitudinal axis of any contact terminal", without that
the contact terminal necessarily forms part of the claimed
invention.
[0011] Preferably, the two crimping legs define a u-
shaped cross-section in a plane perpendicular to the lon-
gitudinal axis of the contact terminal to be crimped, as it
is also known for example from the above mentioned EP
2 458 343. The u-shape cross section facilitates the
crimping process and in particular the reception of the
terminal and cable to be crimped between the two crimp-
ing legs.
[0012] The crimp die can be made from one single in-
tegral part but it may also be assembled from several
parts. In a preferred embodiment, the crimping legs are
part of a first metal plate, which can for example be
mounted to a corresponding crimping apparatus. The
protruding rims are part of second and respective third
metal plates, which can for example be arranged on op-
posite main sides of the first plate in a contacting arrange-
ment, thereby sandwiching the first metal plate. Prefer-
ably, the second and third plates have a contour, which
is essentially identical to the contour of the first plate, i.
e. they also comprise for example two legs defining a u-
shaped cross-section. However, as seen in crimping di-
rection, the rims protrude to some extent further than the
crimping surface. This has the advantageous effect, that
upon using the crimp die of the invention, the protruding
rims will come into contact with the insulation or sealing
member of the electrical cable, thereby displacing the
material to some extent during the crimping process. The
use of second and third plates for providing the protruding
rims allows the cost efficient manufacturing of the crimp
die of the present invention, since the manufacturing of
three relatively simple plates is simpler than the manu-
facturing of an integrated crimp die comprising corre-
sponding protruding crimping rims.
[0013] As it will become more apparent from consid-
ering the provided figures, the protruding rims and the
crimping surface preferably form a groove. The groove
is most preferably adapted for the reception of the cor-
responding crimping wings of the contact terminal to be
crimped. In other words, when the electrical terminal is
arranged in a corresponding crimping apparatus and the
inventive crimp die is applied thereon, the crimping wings
of the terminal are arranged between the two protruding
rims. Preferably, the dimensions of the crimp die of the
invention should be such that the protruding rims are as

close as possible to the crimping wings of the terminal,
when in use. Thereby, the material of the cable insulation
or sealing member is effectively displaced in the proximity
of the outer edges of the crimping wings of the terminal,
whereby any risk for damages to the insulation or sealing
is effectively reduced. Generally preferred, the protruding
rims have a rounded surface to prevent any damages to
the insulation or sealing member of the cable.
[0014] The present invention also relates to a system
for crimping a crimping portion of a contact terminal onto
an electrical cable. As the skilled person will recognize,
the above described inventive crimp die is intended to
be used for crimping a contact terminal comprising wings
onto an electrical cable, and in particular onto a cable
insulation or a sealing member, such as a single wire
seal provided on the electrical cable. Thus, the expres-
sion "to be crimped onto a cable" encompasses a direct
as well as an indirect crimping onto the cable.
[0015] The inventive crimp die can be used in auto-
matic crimping apparatuses for large scale industrial
crimping processes. To this end, the crimp die is provided
for example as exchangeable part, which can be mount-
ed to a corresponding crimping apparatus in an assembly
line. However, the inventive crimp die may also be used
in hand held crimp tools, as they are commonly used in
workshops etc.
[0016] A method for using the crimp die of the present
invention for crimping a contact terminal onto an electrical
cable comprises usually the steps of providing a crimping
apparatus as mentioned above, which includes an inven-
tive crimp die, for example mounted therein. Then, a con-
tact terminal comprising crimping wings as they are com-
monly known for example from the initially discussed pri-
or art documents is provided in the crimping apparatus.
Thereafter, or at the same time, an electrical cable is
arranged in or onto the contact terminal, such that the
crimping wings of the terminal are disposed in the desired
relation to the electrical cable, respectively any sealing
provided on the cable. Preferably, a single wire seal is
likewise provided on the cable, either before or after ar-
ranging the cable onto the contact terminal. Finally, the
crimping wings of the contact terminals are crimped by
means of the inventive crimp die on to said single wire
seal respectively onto for example the cable insulation.
Due to the protruding rims being arranged on both sides
of the crimping surface (as seen in the direction of the
longitudinal axis of the contact terminal to be crimped),
the rims will displace the material of the sealing or cable
insulation to some extent, such that it is not damaged by
the sharp edges of the crimping wings upon closing of
the crimp.

4. Description of the preferred embodiments

[0017] In the following, the invention is described ex-
emplarily with reference to the enclosed figures, in which:

Fig 1 shows a three-dimensional illustration of a
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crimp die in accordance with the present inven-
tion;

Fig. 2 shows a three-dimensional view of the crimping
process utilizing the crimp die of Fig. 1;

Fig.3 shows a detail of the illustration of Fig. 2 seen
from a different perspective;

Fig. 4 is a schematic side view of the illustration of
Fig. 2;

Fig. 5 is a side cross-sectional view of a detail of Fig.
4; and

Fig.6 is a cross-sectional schematic view of a detail
of Fig. 4 taken along a plane at A-A.

[0018] Fig. 1 shows a crimp die 10 in accordance with
the present invention in a three-dimensional, perspective
view. All the illustrations of the enclosed figures are up-
to-scale illustrations, whereby the different elements are
shown enlarged for clarity reasons. In practice, the width
(e.g. from the outer edge of the left leg to the outer edge
of the right leg) for example of the crimp die 10 of Fig. 1
is in the range of 15 to 20 mm and the die is adapted to
crimp terminals with an overall longitudinal length of may-
be 20 to 50 mm.
[0019] As one can tell from Fig. 1, the crimp die 10
comprises first and second legs 12,14 which extend par-
allel to each other in the crimping direction. The skilled
person will recognize that the "crimping direction" is the
direction in which the die has to be moved for the crimping
process. The two legs 12 and 14 define a curved crimping
surface 16 therebetween. The crimping surface extends
parallel to the longitudinal axis of the contact terminal to
be crimped and will upon crimping come into contact with
the crimping wings of the terminal and will thus bend the
same in the desired crimp shape. As it is common in the
art, the two crimping legs 12,14 define a u-shaped cross-
section in a plane perpendicular to the longitudinal axis
of the contact terminal to be crimped. The skilled person
will recognize that with this type of crimp die comprising
two crimping legs defining u-shaped cross-section, any
contact terminal will extend perpendicular to the main
plate of the crimp die 10. The crimping surface 16 com-
prises an enlarged entrance portion 18, which is achieved
by the particular shape of the first and the second legs
12,14. This entrance portion 18 facilitates the introduction
of the corresponding crimping wings of a contact termi-
nal. The entrance portion 18 narrows to offer an essen-
tially funnel shape up to the bottom portion 20. As it can
be seen from Figure 1, the width (as seen in longitudinal
direction of the contact terminal to be crimped when ar-
ranged in the crimping position) of the crimping surface
16 is confined by two rims 22 and 24, which protrude in
crimping direction.
[0020] In the embodiment shown in the figures, the
crimp die 10 is assembled from essentially three steel
plates, a first plate 30 forming the crimping surface 16
and the second 32 and third 34 plates providing each a
rim 22, respectively 24 protruding in crimping direction.
The second and third plates 32 and 34 are arranged on

opposite main sides of the first plate 30 and are in contact
with said main sides of the first plate. When in use, the
three plates can for example be mounted in a correspond-
ing crimping apparatus and clamped therein in the con-
figuration shown in the figures. Alternatively, the three
plates may be firmly attached to each other, for example
by welding or by suitable fastening means such as screw
and nut means or similar. Although the crimp die as
shown in Fig. 1 could likewise be provided in form of one
integral metal part, the shown configuration made of
three plates is preferred, since the manufacturing of three
separate plates as shown is more cost efficient than the
manufacturing of one single integrated part.
[0021] As one can further derive from the figures, the
two rims 22 and 24 have a rounded surface, and second
and third plate each have a contour, which is essentially
identical to the contour of the first plate. Thereby, by ar-
ranging the three plates adjacent to each other as shown
in Fig. 1, automatically the desired shape results, where-
by in particular the protruding rims and the crimping sur-
face 16 from a groove adapted to receive the crimping
wings of a terminal. The expression "rims protruding in
crimping direction" in the present case means relative to
the crimping surface. As will be explained in more detail
below, thereby the soft material of the cable insulation or
any single wire seal can be protected from being dam-
aged by the crimping wings of an electrical contact ter-
minal. The groove shape can best be seen in Fig. 5.
[0022] Turning now to Fig. 2, the use of the crimp die
is explained in more detail. In Figure 2, one can see the
crimp die 10 of Figure 1 and a corresponding crimp anvil
11. Anvil and crimp die are for example mounted in a
suitable crimping apparatus, as they are generally known
to the skilled person. Onto the crimp anvil 11 a contact
terminal 40 is arranged. The contact terminal 40 com-
prises a spring cage 42 for the reception of a correspond-
ing contact pin of another contact terminal. In the shown
example, the contact terminal comprises a first pair of
crimping wings 43, which serve for the mechanical and
electrical connection of the contact terminal with the
stripped wire 57 of an electrical cable 50. In addition
thereto, the contact terminal 40 comprises a second pair
of crimping wings, namely so called insulating or seal
crimping wings 44. While the wire crimping wings 43
serve in particular for the establishing of an electrical con-
nection with the cable 50, the insulating or seal crimping
wings 44 are mainly provided for a firm mechanical con-
nection of the contact terminal 40 with the cable 50. The
electrical cable 50 comprises a cable insulation 52 and
a number of cable wires 57. The cable insulation 52 is
removed at the free end of the cable 50 to allow en elec-
trical connection with the wires 57 by means of the wire
crimping wings 43. Additionally, in the shown configura-
tion, a single wire seal 54 is provided over the insulation
52 of the cable. The insulating or seal crimping wings 44
are crimped around a seal crimp portion 56 of the single
wire seal 54.
[0023] From Fig. 2 and 3 one can clearly see that the
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two protruding rims and the crimping surface 16 form a
groove, which is dimensioned respectively adapted for
the reception of the crimping wings 44 of the contact ter-
minal 40. In other words, the crimping surface 16 has a
width, as seen in the direction of the longitudinal axis of
the contact terminal to be crimped, which is slightly larger
than the corresponding width of the crimping wings 44.
From Fig. 2 one can also derive, that the crimping surface
16 extends in a direction parallel to the longitudinal axis
of terminal 40.
[0024] Turning back to Fig. 1, one can see that the
protruding rims 22 and 24 are provided over essentially
the whole inner length of the crimping legs including the
bottom portion 20. This configuration is preferred, al-
though for the positive effects of the invention it is suffi-
cient that protruding rims exist in the area of the bottom
portion 20 of the crimp die 10. In particular at the entrance
portion 18 of the crimp die 10 the protruding rims are not
strictly necessary. The reason for that is, that the rims at
the entrance portion 18 will not come into contact with
the surfaces of the insulation, respectively the sealing
member upon crimping. It is in particular the portion of
the rims 24 and 22 at or near the bottom portion 20, which
provide the advantageous disposition of the material of
the insulation or the sealing member and which reduces
the risks that the edges of the crimping wings 44 cut into
the surface of the insulation or the sealing member.
[0025] In the position shown in Figure 2, the crimp die
10, i.e. the crimping surface 16, is in contact with the free
ends of the crimping wings 44, but the actual crimping
process has not yet started. The skilled person will rec-
ognize that upon movement of the crimp die 10 into the
crimping direction, i.e. downwards in Fig. 2, the two
crimping wings 44 will roll inwardly and bend over the
seal crimp portion 56 of the single wire seal 54. At the
end of the crimping process, when the crimping wings
44 are almost bent into their final position, the protruding
rims 22 and 24 will dispose the material of the single wire
seal 54 likewise downwardly, i.e. away from the edges
of the crimping wings 44, thereby protecting the single
wire seal 54 from damages. It should be noted that in
practice, the disposition of the material of the single wire
seal 54 is in the range of a millimeter or a fraction of a
millimeter only. However, such a small displacement is
sufficient to prevent the edges of the crimping wings 44
from cutting into the material of the single wire seal, re-
spectively the cable insulation 52.
[0026] Fig. 3 shows a detail of the configuration of Fig.
2 seen from the opposite side. In Fig. 3, one can clearly
see the sealing lips 55 of the single wire seal 54 as well
as the seal crimp portion 56 thereof.
[0027] In Fig. 4, a side view is shown of the process
shown in Figs. 2 and 3. Fig. 4 shows that the width of the
crimping surface 16 as seen in the direction of the longi-
tudinal axis of the contact terminal is slightly larger than
the width of the crimping wings 44. Further, one can see
from this illustration how the crimping surface 16 is con-
fined in this direction by the two rims 22 and 24.

[0028] Fig. 5 shows a detail of the illustration of Fig. 4
in a cut view. In this view the crimping wings 44 are bent
into their final configuration. As one can see from Fig. 5,
the two rims 22 and 24 slightly displace the material of
the single wire seal 54 in the area of the crimping wings
44, so that the edges of the wings 44 do not cut into the
surface of the seal 54. To this end, it is advantageous
that the rims 22 and 24 protrude in relation to the crimping
surface in crimping direction to an extent corresponding
to the material thickness of the crimping wings, most pref-
erably protruding for 10 to 50% more as the material thick-
ness of the crimping wings 44. Since the material of the
single wire seal 54, respectively of the cable insulation
52 if no seal is provided, is resilient, the material will go
back into the initial configuration as soon as the crimping
die 10 is removed. Thus, a secure and firm fixation of the
contact terminal 40 onto the cable insulation or single
wire seal can be achieved, without the edges of the crimp-
ing wings 44 cutting into the soft material of the insulation
or seal.
[0029] Fig. 6 is a cross-sectional view taken along a
cut A-A of Fig. 4. From Fig. 6 it can be seen, how the
crimping wings 44 are completely bent around the seal
crimp portion 56 of the single wire seal 54. Since the rims
22 and 24 protrude in crimping direction relative to the
crimping surface the soft material of the seal, respectively
the insulation, is displaced during the end of the crimping
process and thereby moved away from the edges of the
crimping wings.

List of reference numbers:
Crimp die 10

Crimp anvil 11
Crimping legs 12, 14
Crimping surface 16
Entrance portion 18
Bottom portion 20
Protruding rims 22, 24

First plate 30
Second plate 32
Third plate 34
Contact terminal 40
Spring cage 42
Wire crimping wings 43

Insulation or seal crimping wings 44
Electrical Cable 50
Cable insulation 52
Single wire seal 54
Sealing lips 55
Seal crimping portion 56

Cable wires 57
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Claims

1. Crimp die (10), adapted for crimping a crimping por-
tion of a contact terminal onto an electrical cable,
which crimp die (10) comprises two crimping legs
(12, 4) extending in the crimping direction and defin-
ing a curved crimping surface (16) therebetween,
characterized in that the width of the crimping sur-
face (16) as seen in the direction of the longitudinal
axis of the contact terminal to be crimped is confined
by at least two rims (22, 24) protruding in crimping
direction.

2. Crimp die in accordance with claim 1, characterized
in that the two crimping legs (12,14) define a u-
shaped cross-section in a plane perpendicular to the
longitudinal axis of the contact terminal to be
crimped.

3. Crimp die in accordance with claims 1 or 2, charac-
terized in that the crimping legs (12,14) are part of
a first metal plate (30) and the rims are part of second
(32) and respective third (34) metal plates.

4. Crimp die in accordance with claim 3, characterized
in that the second (32) and third (34) plates are ar-
ranged on opposite main sides of the first plate (30)
and being in contact with said respective main sides
of the first plate.

5. Crimp die in accordance with any of the preceding
claims 3 or 4, characterized in that the second (32)
and third (34) plates have a contour essentially iden-
tical to the contour of the first plate (30).

6. Crimp die in accordance with any of the preceding
claims, characterized in that the protruding rims
(22, 24) and the crimping surface (16) form a groove.

7. Crimp die in accordance with any of the preceding
claims, characterized in that the protruding rims
(12, 4) and crimping surface (16) form a groove
adapted for the reception of crimping wings of a con-
tact terminal.

8. Crimp die in accordance with any of the preceding
claims, characterized in that the protruding rims
(12, 4) have a rounded surface.

9. Crimp die in accordance with any of the preceding
claims, characterized in that the crimping surface
(16) extends in a direction parallel to the longitudinal
axis of the terminal.

10. Crimp die in accordance with any of the preceding
claims, characterized in that the protruding rims
(12, 4) are provided over essentially the whole inner
lengths of the crimping legs.

11. System for crimping a crimping portion of a contact
terminal onto an electrical cable, comprising a crimp
die (10) in accordance with any of the preceding
claims, an electrical cable (50) and at least one con-
tact terminal (40) comprising crimping wings (44) to
be crimped onto the electrical cable.

12. Crimping apparatus for crimping a crimping portion
of a contact terminal onto an electrical cable (50)
comprising at least one crimp die (10) according to
any one of the preceding claims 1 to 10.

13. Method for crimping a contact terminal onto an elec-
trical cable, comprising the steps of:

- providing a crimping apparatus in accordance
with claim 12;
- providing a contact terminal (40) comprising
crimping wings (44);
- providing an electrical cable (50);
- arranging the cable (50) onto the contact ter-
minal (40);
- arranging a single wire seal (54) onto the cable
(50);
- crimping the crimping wings (44) of the contact
terminal (40) by means of the crimp die (10) onto
the single wire seal.
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