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(54) MULTI-OPERATION FRICTION DRILLING TOOL

(57) Multioperation friction drilling tool allowing three
different final operations to be performed in the same
drilling: drilling, calibration and threading. The friction
drilling tool of the present disclosure has a friction
self-piercing segment, a calibration segment, a
thread-opening segment and a stop segment. The cali-
bration segment allows calibrated holes to be obtained,
if that is the final objective, or preparing the hole for a
thread-opening operation in the material drained on the
walls of the already-calibrated hole, depending on the
user’s choice. An embodiment of the friction drilling mul-
tioperation tool sequentially comprises a plurality of dis-
tinct axial segments: a support segment, a thread-open-
ing segment, a calibration segment of predetermined di-
ameter and a friction self-piercing segment, which may
comprise a cylindrical stop-spacer segment.
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Description

Technical Domain

[0001] The present disclosure relates to a friction drill-
ing multioperation tool allowing three different final oper-
ations to be performed in the same drilling: drilling, cali-
bration and threading.
[0002] The friction drilling tool of the present disclosure
has, in one embodiment, a drilling or self-piercing seg-
ment, a calibration segment, a thread-opening segment
and a stop segment. The calibration segment allows cal-
ibrated holes to be obtained, if that is the final objective,
or preparing the hole for a thread-opening operation in
the material drained on the walls of the already-calibrated
hole, depending on the user’s choice.

Background art

[0003] CN265257 discloses a friction drilling tool, how-
ever it is limited to drilling holes by friction.
US2017106430 discloses a friction drilling tool which is
a bolt using the friction drilling method for drilling and
threading. In general, existing tools mainly drill and/or
thread.
[0004] Friction drilling is a method that uses a hard-
ened conical tipped cylindrical tool which, when pressed
under rotation against the workpiece, the friction gener-
ated between the workpiece and the tool allows gener-
ating the necessary heat to reduce the mechanical
strength of the metal material, allowing the conformation
thereof by draining.
[0005] Friction drilling is applied to thin plates, pipes or
workpieces of reduced thickness mainly of aluminium
and steel. This technology makes it possible to substan-
tially reduce the manufacturing time in an ecological way
since not producing chips.
[0006] These facts are described in order to illustrate
the technical problem solved by the embodiments of the
present document.

General Description

[0007] The present disclosure relates to a friction drill-
ing method which uses a hardened conical tipped cylin-
drical tool pressed under rotation against the workpiece.
The friction generated between the workpiece and the
tool allows generating the necessary heat to reduce the
mechanical strength of the metal material, allowing the
conformation thereof by draining. The present descrip-
tion presents a cylindrical friction drilling tool containing
a friction drilling or self-piercing segment, a calibration
segment, a thread-opening segment and optionally a
stop segment.
[0008] The friction drilling is applied to thin plates, pipes
or workpieces of reduced thickness mainly of aluminium
and steel. This technology makes it possible to substan-
tially reduce the manufacturing time in an ecological way

since not producing chips. This technology can be ap-
plied to CNC machines, possibly with appropriate varia-
tions.
[0009] The present description relates to a multioper-
ation friction drilling tool characterized in that it can use
three active functions, drilling, calibration and threading.
The calibration segment allows calibrated holes to be
obtained, if that is the final objective, or preparing the
hole for a final threading operation in the material drained
on the walls of the already-calibrated hole, depending on
the user’s choice on the depth of operation of the tool,
respectively the depth corresponding to the calibration
and drilling segments and the depth corresponding to the
thread-opening, calibration and drilling segments.
[0010] With the present tool there is no longer need to
change tools in order to calibrate or thread the hole - if
calibration is intended, one mainly has to finish the op-
eration after calibrating and before reaching the thread-
ing segment; if threading is intended, one mainly has to
finish the operation, then calibrate and thread in the re-
spective segments.
[0011] A multioperation friction drilling tool is described
which sequentially comprises a support body or segment,
a thread-opening segment, a calibration segment of pre-
determined diameter and a friction drilling or self-piercing
segment.
[0012] One embodiment comprises a cylindrical stop-
spacer segment having a diameter larger than those of
the other segments.
[0013] In one embodiment, the friction drilling or self-
piercing segment has a pointed shape, in particular a tip
with a particularly double-conical configuration.
[0014] In one embodiment, the friction self-piercing
segment has a conical tip or a rounded crown tip.
[0015] In one embodiment, the friction self-piercing
segment has a tip and, adjacent to said tip, a substantially
frustoconical, substantially hyperboloid or substantially
trumpet-shaped subsegment.
[0016] In one embodiment, said subsegment is sub-
stantially hyperboloid.
[0017] In one embodiment, the calibration segment
has a length of at least twice the diameter of the calibra-
tion.
[0018] In one embodiment, the length of the drilling or
self-piercing segment is identical to the length of the cal-
ibration segment.
[0019] In one embodiment, the length of the thread-
opening segment is identical to the length of the calibra-
tion segment.
[0020] One embodiment comprises, immediately fol-
lowing one another, i.e. adjacent and sequentially, the
thread-opening segment, the calibration segment and
the friction drilling (or self-piercing) segment.
[0021] One embodiment comprises, immediately fol-
lowing one another, i.e. adjacent and sequentially, the
stop-spacer segment, the thread-opening segment, the
calibration segment and the friction drilling segment.
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Brief Description of the Figures

[0022] For an easier understanding, figures are herein
attached, which represent preferred embodiments which
are not intended to limit the object of the present descrip-
tion.
[0023] Figure 1 shows the schematic representation
of a multioperation friction drilling tool, wherein:

1. represents the support body or segment or rod;
2. represents the stop segment (spacer);
3. represents the thread-opening segment;
4. represents the calibration segment;
5. represents the drilling, or self-piercing segment
(tip).

[0024] Figure 2 shows the representation of a multiop-
eration friction drilling tool application.

Detail Description

[0025] The present disclosure relates to a multiopera-
tion friction drilling tool allowing three different final op-
erations to be performed in the same drilling: drilling, cal-
ibration and threading.
[0026] The friction drilling tool of the present disclosure
has a drilling segment, a calibration segment, a thread-
opening segment and a stop segment. The calibration
segment allows calibrated holes to be obtained, if that is
the final objective, or preparing the hole for a thread-
opening operation in the material drained on the walls of
the already-calibrated hole.
[0027] In one embodiment, Figure 1 shows the sche-
matic representation of the multioperation friction drilling
tool consisting of a cylindrical support body or segment
1, a pointy drilling segment 5 with hardened double-ta-
pered tip which, when pressed under rotation against the
relevant material, creates sufficient friction for performing
drilling, a cylindrical calibration segment 4 containing a
specific diameter to ensure calibration of the hole, a
thread-opening segment 3 of the specific shape for open-
ing a thread in the previously drilled and calibrated ma-
terial and a cylindrical stop or spacer segment 2 having
a diameter larger than the other segments.
[0028] In one embodiment, Figure 2 illustrates the se-
quential representation of a possible application of a mul-
tioperation friction drilling tool, where the beginning of
the friction drilling by the drilling segment (A), (B) and
(C) is observed. Subsequently and due to the existence
of the calibration segment, the hole calibration (D) is un-
dertaken. If desired at this stage, the tool can be removed
thus leaving a calibrated hole without a thread as shown
(E). If a calibrated and threaded hole (G) is desired, the
tool continues until the thread-opening segment (F) is
reached. The stop or spacer segment limits the stroke of
the tool (F).
[0029] The calibration zone allows calibrated holes to
be obtained, if that is the final objective, or preparing the

hole for a final threading operation.
[0030] In one embodiment, the multioperation friction
drilling tool begins to drill the hole using the double-ta-
pered special tip. The friction generated between the
workpiece and the tool allows generating the necessary
heat to reduce the mechanical strength of the material,
allowing the conformation by draining the hole. The cal-
ibration segment is then operable to obtain calibrated
holes, if that is the final objective, or to prepare the hole
for an operation 4, and thereafter, if so desired, operates
the final threading segment 3 in the material drained on
the walls of the already-calibrated hole. Optionally, the
operation can continue until the stop-spacer segment 2
is reached.
[0031] The drilling tool described in the present disclo-
sure can be used for drilling/calibration/threading thin
plates, pipes, thin workpieces made of metal material
(aluminium, steels, etc.), in particular in drilling/calibra-
tion/threading operations in aluminium thin plates.
[0032] In one embodiment, the drilling tool described
in the present disclosure has advantages both at the
manufacturing time and at an ecological level, as it does
not produce chips or outer burr, allowing a calibrated or
threaded hole to be undertaken more efficiently.
[0033] One embodiment of the friction drilling multiop-
eration tool sequentially comprises a plurality of distinct
axial segments: a support segment 1, a thread-opening
segment 3, a calibration segment 4 of predetermined di-
ameter and a friction self-piercing segment 5.
[0034] One embodiment comprises a cylindrical stop-
spacer segment 2 having a diameter larger than those
of the other segments 3, 4, 5 of the tool.
[0035] In one embodiment, the friction self-piercing
segment 5 has a conical tip or a rounded crown tip.
[0036] In one embodiment, the friction self-piercing
segment 5 has a tip and, adjacent to said tip, a substan-
tially frustoconical, substantially hyperboloid or substan-
tially trumpet-shaped subsegment.
[0037] In one embodiment, said subsegment is sub-
stantially hyperboloid.
[0038] In one embodiment, the calibration segment 4
has a length of at least twice the diameter of the calibra-
tion segment.
[0039] In one embodiment, the length of the friction
self-piercing segment 5 is identical to the length of the
calibration segment 4.
[0040] In one embodiment, the length of the thread-
opening segment 3 is identical to the length of the cali-
bration segment 4.
[0041] One embodiment comprises, adjacent and se-
quentially: the thread-opening segment 3, the calibration
segment 4 and the friction self-piercing segment 5.
[0042] One embodiment comprises, adjacent and se-
quentially: the stop-spacer segment 2, the thread-open-
ing segment 3, the calibration segment 4 and the friction
self-piercing segment 5.
[0043] The present disclosure is of course in no way
restricted to the embodiments presented herein and a
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person of ordinary skill in the art may provide many pos-
sibilities of modifying it and replacing technical features
with equivalents thereof. The following claims define ad-
ditional embodiments of the present description .

Claims

1. Friction drilling multioperation tool sequentially com-
prising a plurality of distinct axial segments: a sup-
port segment, a thread-opening segment, a calibra-
tion segment of predetermined diameter and a fric-
tion self-piercing segment.

2. Friction drilling multioperation tool according to the
previous claim comprising a cylindrical stop-spacer
segment having a diameter larger than the other tool
segments.

3. Friction drilling multioperation tool according to any
of the previous claims wherein the friction self-pierc-
ing segment has a conical tip.

4. Friction drilling multioperation tool according to any
of the previous claims wherein the friction self-pierc-
ing segment has a tip and, adjacent to said tip, a
substantially frustoconical, substantially hyperboloid
or substantially trumpet-shaped subsegment.

5. Friction drilling multioperation tool according to the
previous claim wherein said subsegment is substan-
tially hyperboloid.

6. Friction drilling multioperation tool according to any
of the previous claims wherein the calibration seg-
ment has a length of at least twice the diameter of
the calibration segment.

7. Friction drilling multioperation tool according to any
of the previous claims wherein the length of the fric-
tion self-piercing segment is identical to the length
of the calibration segment.

8. Friction drilling multioperation tool according to any
of the previous claims wherein the length of the
thread-opening segment is identical to the length of
the calibration segment.

9. Friction drilling multioperation tool according to any
of the previous claims comprising, adjacent and se-
quentially: the thread-opening segment, the calibra-
tion segment and the friction self-piercing segment.

10. Friction drilling multioperation tool according to the
previous claim comprising, adjacent and sequential-
ly: the stop-spacer segment, the thread-opening
segment, the calibration segment and the friction
self-piercing segment.
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