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Description
TECHNICAL FIELD

[0001] The present invention relates to a sheet metal
forming apparatus and method for preventing surface de-
fects in a perimeter area around a local depression in a
larger forming area. Such an apparatus is defined in the
preamble of claim 1 (see for example JP-A-58 157 531).

BACKGROUND

[0002] Current methods of sheet metal forming may
result in minor surface defects around local depressions
or abrupt form changes. These defects are particularly
undesirable in so called surface critical areas, which may
for example be found on automobile body panels. An
example of such a surface critical area is a door handle
depression in an outer car door panel. Any surface de-
fects in this area will lead to either a rejection of the panel
or extensive and costly surface refinishing work.

[0003] The surface defects occur as a result of sub-
stantial local variations in tension around the depression
as the metal is formed, which in current methods of pro-
duction often leads to several permanent defects, in the
form of uneven surfaces, left after the sheet metal springs
back as the formed panel is released and ejected from
the forming apparatus.

SUMMARY OF THE INVENTION

[0004] The above mentioned problem is solved by the
invention providing a sheet metal forming apparatus for
preventing surface defects in a perimeter area around a
local depression in a larger forming area with the features
of claim 1.

[0005] In an advantageous embodiment of the inven-
tion, the forming of said local depression is adapted to
be completed when the second main forming body is at
a distance not exceeding 10 mm from its final abutment
position.

[0006] In a well adapted embodiment, the forming of
said local depression is adapted to be completed when
the second main forming body is at a distance not ex-
ceeding 4 mm from its final abutment position.

[0007] Ina suitable embodiment, the first main forming
body is a stationary die and the second main forming
body is a movable punch.

[0008] Advantageously, the sub-forming member is
adapted to remain in its retracted position during ejection
of a finished sheet metal part.

[0009] In a well functioning embodiment, the protru-
sion distance of the sub-forming member in its protruding
position is adjustable by means of an exchangeable
spacer element seated between the first main forming
body and an abutment flange provided on the sub-form-
ing member.

[0010] Inanadvantageous embodiment, the spring el-
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ement is a gas spring assembly. However, it may alter-
natively be of another suitable kind, such as a coil spring
assembly.

[0011] Theinvention also includes a sheet metal form-
ing method for preventing surface defects in a perimeter
area around a local depression in a larger forming area.
The methodincludes the use of a forming apparatus com-
prising a first main forming body and a second main form-
ing body, at least one of said main forming bodies being
movable towards the other for forming a sheet metal
blank there-between into a desired shape, whereby the
method comprises

- a first phase, during which the local depression is
formed between the second main forming body and
a separate sub-forming member provided in the first
main forming body at a position corresponding to
said local depression, said sub-forming member be-
ing movably arranged between a protruding position,
in which a form surface on the sub-forming member
protrudes relative to a surrounding form surface of
the first main forming body, and a retracted position,
in which the form surface on the sub-forming mem-
ber is level with said surrounding form surface, said
sub-forming member being biased towards its pro-
truding position by means of a spring element, in
such a way that said local depression is completed
before the second main forming body reaches a final
abutment position and before the sub-forming mem-
ber reaches its retracted position, and

- asecond phase, during which the sheet metal blank
within said perimeter area is stretched radially out-
wards around the local depression due to continued
travel of the sub-forming member immediately be-
fore the second main forming body reaches a final
abutment position and before the sub-forming mem-
ber reaches its retracted position.

[0012] Further features and advantages of the inven-
tion will be described in the detailed description of em-
bodiments below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention will now be described in greater
detail by way of example only and with reference to the
attached drawings, in which

Fig. 1 shows a schematic illustration of surface de-
fects around a door handle depression as produced
with current production methods;

Fig. 2 shows a schematic cross-sectional view of a
sheet metal forming apparatus according to an em-
bodiment of the invention. The view shows the ap-
paratus in an initial position, wherein a sheet metal
blank to be formed has been inserted between the
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first and second main forming bodies;

Fig. 3 shows a schematic cross-sectional view of the
sheet metal forming apparatus as seenin Fig. 2, only
in an intermediate position, in which the depression
is completed before the second main forming body
reaches afinal abutment position and before the sub-
forming member reaches its retracted position, and

Fig. 4 finally shows a schematic cross-sectional view
of the sheet metal forming apparatus as seen in Figs
2 and 3, only in a final position, in which the second
main forming body has reached a final abutment po-
sition and the sub-forming member is in its retracted
position.

DESCRIPTION OF EXEMPLIFYING EMBODIMENTS

[0014] In Fig. 1, part of a car door panel 1 is shown as
an example of surface defects 2 around a door handle
depression 4, as produced with current, prior art produc-
tion methods. The surface defects 2 are drawn with
dashed lines in Fig. 1 and - as described initially - fre-
quently occurs as a result of substantial local variations
in tension around the depression as the metal is formed.
More particularly, the undesired surface defects 2 are in
the form of uneven surfaces which are left after the sheet
metal springs back as the formed car door panel 1 is
released and ejected from the prior art forming apparatus
(not shown). It is the general object of the present inven-
tion to prevent such surface defects 2 from occurring in
a perimeter area 6 around a local depression 4 - in this
case the door handle depression - in a larger forming
area1 (i.e. in this case the car door panel). The perimeter
area 6 is loosely shown in Fig. 1 with bold face dash-
dotted lines.

[0015] Fig. 2 shows a schematic cross-sectional view
of a sheet metal forming apparatus 8 according to an
exemplifying embodiment of the present invention. The
view in Fig. 2 shows the apparatus 8 in an initial position,
wherein a sheet metal blank 10 to be formed has been
inserted between a first main forming body 12 and a sec-
ond main forming body 14. In the widest meaning, at
least one of said main forming bodies 12, 14 is movably
arranged in a known manner by means of hydraulic or
pneumatic actuators (not shown) towards the other for
forming the sheet metal blank 10 there-between into a
desired shape. However, in the shown exemplifying em-
bodiment, the first main forming body 12 is a stationary
die and the second main forming body 14 is a movable
punch positioned directly above the die. Thus, in this
case, the forming movementis vertical, which is generally
the most common arrangement due to the weight and
size of the forming apparatus 8. In the automotive indus-
try, the most common material for car body panels is still
steel sheet material, but it should be understood that oth-
er metals, such as aluminium may alternatively be used
as the sheet metal blank 10. The thickness of the sheet

10

15

20

25

30

35

40

45

50

55

metal blank 10 is preferably uniform and commonly rang-
ing between 0.5 - 1.5 mm, depending on application.
[0016] The skilled man in the art will recognise that the
shown orientation and labelling of constituent parts, such
as for example the first main forming body 12 and the
second main forming body 14, are not used here in a
limiting sense. Alternatively - where appropriate - the first
main forming body 12 may thus be referred to as a lower
die, whilst the second main forming body 14 may be re-
ferred to as an upper punch.

[0017] In a known manner, the sheet metal blank 10
is held in place during the forming by means of a blank
holder 16 which is retractable after the forming of the
sheet metal blank 10 is finished. Since this is a well-es-
tablished feature, it will not be discussed in further detail
here.

[0018] According tothe invention, a separate, movable
sub-forming member 16 is provided in the first main form-
ing body 12 at a position corresponding to the local de-
pression 4. In Figs. 2-4, the local depression 4 consti-
tutes a door handle depression in a car door panel 1,
such as the one shown in Fig. 1. It should be noted that
the apparatus and method is specially suited for applica-
tion on so called surface critical areas, such as automo-
bile body panels (in this case) or surfaces on other prod-
ucts where high demands on an even finished surface
apply.

[0019] For forming the local depression 4, a form re-
cess 20 is formed in the second main forming body 14
(i.e. the punch in this case), which recess 20 is adapted
for engagement with a corresponding projection 22 in a
form surface 24 on the movable sub-forming member 18.
[0020] The sub-forming member 18 is movably ar-
ranged between a protruding position, as shown in Figs
2 and 3, and a retracted position, as shown in Fig. 4.
The significance of these two positions will be made read-
ily apparent below.

[0021] In the protruding position, the form surface 24
on the sub-forming member 18 protrudes relative to a
surrounding form surface 26 of the first main forming body
12, i.e. upwards in Fig. 2.

[0022] Inthe retracted position, the form surface 24 on
the sub-forming member 18 is level with the surrounding
form surface 26.

[0023] A further feature of the invention is that the sub-
forming member 18 is biased towards its protruding po-
sition by means of a spring element 28. The spring ele-
ment will be further described below.

[0024] In a first phase according to the invention, the
forming of said local depression 4 is completed - i.e. fully
formed - before the second main forming body 14 reach-
es a final abutment position and before the sub-forming
member 18 reaches its retracted position. Then, in a sec-
ond phase, the sheet metal blank 10 within said perimeter
area 6 is stretched radially outwards around the local
depression 4 due to continued travel of the sub-forming
member 18 immediately before the second main forming
body 14 reaches its final abutment position and before
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the sub-forming member 18 reaches its retracted posi-
tion. The term immediately here corresponds to the last
few millimeters - or thereabout - of the sub-forming mem-
ber’s 18 downward travel.

[0025] The sheet metal forming method for use with
the above-described apparatus 8, thus involves:

- afirst phase, during which the local depression 4 is
formed between the second main forming body 14
and the separate sub-forming member 18, and

- asecond phase, during which the sheet metal blank
10 within said perimeter area 6 is stretched radially
outwards around the local depression 4 due to con-
tinued travel of the sub-forming member 18 imme-
diately before the second main forming body 14
reaches afinal abutment position and before the sub-
forming member 18 reaches its retracted position.

[0026] In Fig. 3, the forming of the local depression 4
has just been completed - thus marking the end of the
first phase - whereby the sub-forming member 18 begins
to move downwards whilst the spring element 28 is com-
pressed - urged by the second main forming body 14.
[0027] InFig. 4, the second main forming body 14 has
reached its final abutment position and the sub-forming
member 18 has reached its retracted position, in which
the spring element 28 is now fully compressed. Thus, the
second phase, which may also be referred to as a stretch-
ing phase, is now completed. The sheet metal blank 10
within said perimeter area 6 is - as described above -
stretched radially outwards around the local depression
4, resulting in a more even tension around the local de-
pression 4, in comparison with prior art forming appara-
tuses. This even tension prevents the undesired forming
of surface defects 2 during spring back in the perimeter
area 6 around the local depression 4 in the larger forming
area 1 (In this case the car door panel, as illustrated in
Fig. 1).

[0028] Suitably, the forming of said local depression 4
is completed when the second main forming body 14 is
atadistance notexceeding 10 mm from its final abutment
position. Succesful tests have been performed at dis-
tances ranging from 1-10 mm. More preferably, said dis-
tance does not exceed 4 mm from its final abutment po-
sition. In an advantageous embodiment in the shown
door handle depression application, this distance is pref-
erably in close proximity of 3 mm.

[0029] In the shown embodiment, the spring element
28 is a gas spring assembly, known per se. However, it
should be noted that the spring element 28 may alterna-
tively be a coil spring assembly or an assembly compris-
ing an elastically compressible cushion element (not
shown). The spring element 28 comprises a cylinder
housing 30 and a piston 32, which piston is arranged in
the cylinder housing 30 for movement in the axial direc-
tion of the same, i.e. vertically in the shown exemplifying
Figs. 2-4. The cylinder housing 30 is fixedly attached to
the first main forming body 12, whilst a distal end 34 of
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the piston is attached to a rear face 36 of the sub-forming
member 18. Preferably, the spring element 28 is of a
controllable type, so that the sub-forming member 18 is
adapted to remain in its retracted position (as seen in
Fig. 4) during ejection of a finished sheet metal part. This
is achieved by locking the piston 32 in a bottom position
and controlling the return stroke of the piston 32. The
spring element 28 is controlled by a control valve unit 44,
which is connected to the cylinder housing 30 via gas &
air control conduits 46. The control valve unit 44 is further
connected sources of pressurized air and gas (not
shown) via gas & air supply conduits 48. For the sake of
clarity, the control valve unit 44, the gas & air control
conduits 46 and the gas & air supply conduits 48 are
simplified in Figs. 2-4, and are drawn schematically.
[0030] In one embodiment of the invention, the spring
element 28 biases the sub-forming member 18 with a
force (upwardly directed in Figs. 2-4) which is sufficient
to hold the sub-forming member 18 in a fixed axial posi-
tion during the first phase until the forming of the local
depression 4 is completed and which is then overcome
by the second main forming body 14, thus initiating con-
tinued travel in the second phase when the stretching
action takes place. In an alternative embodiment, the bi-
asing force is slightly lower, so as to allow continuous
downward travel of the sub-forming member 18 also dur-
ing the first phase, i.e. during the forming of the local
depression 4.

[0031] With reference again to Fig. 2, the sub-forming
member 18 is axially movable within a bore 38 in the first
main forming body 12. In the shown embodiment, the
protrusion distance D of the sub-forming member 18 in
its protruding position may be adjusted by means of an
exchangeable annular spacer element 40 seated be-
tween the first main forming body 12 and an abutment
flange 42 provided on the sub-forming member 18. The
spacer element 40 is preferably made of steel, but may
also be made of other suitable materials. By the term
protrusion distance, D, is meant the distance between
the form surface on the sub-forming member 18 and the
surrounding form surface 26 of the first main forming body
12, in the axial direction of the sub-forming member 18.
If the bias-force is adjusted so as to allow continuous
downward travel of the sub-forming member 18 also dur-
ing the first phase, i.e. during the forming of the local
depression 4, the sub-forming member 18 correspond-
ingly has an initial protrusion distance which will accom-
modate for sufficient axial travel both for the first phase
and the second phase of operation..

[0032] Finally, itis to be understood that the invention
is by no means limited to the embodiments described
above, and may be varied freely within the scope of the
appended claims. For example, the first main forming
body may be provided with several separate sub-forming
members 18 in conjunction with respective local depres-
sions 4 in one large forming area 1.
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LIST OF REFERENCE NUMERALS:

[0033]

1. Car door panel (or Larger forming area)

2, Surface defects (resulting from Prior Art methods)
4. Local depression (e.g. door handle depression)
6. Perimeter area around local depression

8. Sheet metal forming apparatus

10. Sheet metal blank

12.  First main forming body

14.  Second main forming body

16.  Blank holder

18.  Sub-forming member

20. Recess in second main forming member

22. Projection on sub-forming member

24. Form surface on sub-forming member

26. Surrounding form surface on first forming member
28. Spring element

30. Piston

32. Cylinder housing

34. Distal end of piston

36. Rear face of sub-forming member

38.  Bore for sub-forming member

40. Spacer element

42. Abutment flange

44. Control valve unit

46. Gas & air control conduits

48. Gas & air supply conduits

D: Protrusion distance for sub-forming member
Claims

1. Sheet metal forming apparatus (8) for preventing

surface defects (2) in a perimeter area (6) around a
local depression (4) in a larger forming area (1), said
apparatus (8) comprising a first main forming body
(12) and a second main forming body (14), at least
one of said main forming bodies (12, 14) being mov-
able towards the other for forming a sheet metal
blank (10) there-between into a desired shape, and
a separate sub-forming member (18) provided at a
position corresponding to said local depression (4),
characterized in that

- said separate sub-forming member (18) is pro-
vided in the first main forming body (12), in that
- said sub-forming member (18) being movably
arranged between;

- a protruding position, in which a form surface
(24) on the sub-forming member (18) protrudes
relative to a surrounding form surface (26) of the
first main forming body (12), and

- a retracted position, in which the form surface
(24) on the sub-forming member (18) is level
with said surrounding form surface (26),

- said sub-forming member (18) being biased
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towards its protruding position by means of a
spring element (28), the arrangement of the first
and second forming bodies and of the sub-form-
ing member (18) being such that

in a first phase, the forming of said local depression
(4) is completed before the second main forming
body (14) reaches a final abutment position and be-
fore the sub-forming member (18) reachesits retract-
ed position, and

whereby, in a second phase, the sheet metal blank
(10) within said perimeter area (6) is stretched radi-
ally outwards around the local depression (4) due to
continued travel of the sub-forming member (18) im-
mediately before the second main forming body (14)
reaches its final abutment position and before the
sub-forming member (18) reaches its retracted po-
sition.

Apparatus (8) according to claim 1, characterized
in that the forming of said local depression (4) is
adapted to be completed when the second main
forming body (14) is at a distance not exceeding 10
mm from its final abutment position.

Apparatus (8) according to claim 2, characterized
in that the forming of said local depression (4) is
adapted to be completed when the second main
forming body (14) is at a distance not exceeding 4
mm from its final abutment position.

Apparatus (8) according to claim 1, 2 or 3, charac-
terized in that said first main forming body (12) is
a stationary die and that said second main forming
body (14) is a movable punch.

Apparatus (8) according to any of the preceding
claims, characterized in that the sub-forming mem-
ber (18) is adapted to remain in its retracted position
during ejection of a finished sheet metal part.

Apparatus (8) according to any of the preceding
claims, characterized in that the protrusion dis-
tance (D) of the sub-forming member (18) in its pro-
truding position is adjustable by means of an ex-
changeable spacer element (40) seated between the
first main forming body (12) and an abutment flange
(42) provided on the sub-forming member (18).

Apparatus (8) according to any of the preceding
claims, characterized in that the spring element
(28) is a gas spring assembly.

Apparatus (8) according to any of claims 1to 7, char-
acterized in that the spring element (28) is a coll

spring assembly.

Sheet metal forming method for preventing surface
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defects (2) in a perimeter area (6) around a local
depression (4) inalarger forming area (1), said meth-
od including the use of a forming apparatus (8) com-
prising a first main forming body (12) and a second
main forming body (14), at least one of said main
forming bodies (12, 14) being movable towards the
other for forming a sheet metal blank (10) there-be-
tween into a desired shape, whereby the method
comprises

- afirst phase, during which the local depression
(4) is formed between the second main forming
body (14) and a separate sub-forming member
(18) provided in the first main forming body (12)
at a position corresponding to said local depres-
sion (4), said sub-forming member (18) being
movably arranged between a protruding posi-
tion, in which a form surface (20) on the sub-
forming member (18) protrudes relative to a sur-
rounding form surface (24) of the first main form-
ing body (12), and a retracted position, in which
the form surface (24) on the sub-forming mem-
ber (18) is level with said surrounding form sur-
face (26), said sub-forming member (18) being
biased towards its protruding position by means
of a spring element (28), in such a way that said
local depression (4) is completed before the sec-
ond main forming body (14) reaches afinal abut-
ment position and before the sub-forming mem-
ber (18) reaches its retracted position, and

- a second phase, during which the sheet metal
blank (10) within said perimeter area (6) is
stretched radially outwards around the local de-
pression (4) due to continued travel of the sub-
forming member (18) immediately before the
second main forming body (14) reaches a final
abutment position and before the sub-forming
member (18) reaches its retracted position.

10. Method according to claim 9, characterized in that

the sub-forming member (18) remains inits retracted
position during ejection of afinished sheet metal part.

Patentanspriiche

1.

Blechformungsvorrichtung (8) zum Verhindern von
Oberflachendefekten (2) in einem Umfangsbereich
(6) um eine lokale Vertiefung (4) in einem gréReren
Formungsbereich (1), wobei die Vorrichtung (8) ei-
nen ersten Hauptformungskoérper (12) und einen
zweiten Hauptformungskérper (14), wovon wenig-
stens einer relativ zu dem anderen beweglich ist, um
einen Blechrohling (10) dazwischen in eine ge-
wiinschte Form auszuformen, und ein getrenntes
Unterformungselement (18), das an einer der loka-
len Vertiefung (4) entsprechenden Position vorge-
sehen ist, umfasst,
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dadurch gekennzeichnet, dass

- das getrennte Unterformungselement (18) in
dem ersten Hauptformungskorper (12) vorgese-
hen ist, dass

- das Unterformungselement (18) beweglich an-
geordnet ist zwischen:

- einer vorstehenden Position, in der eine
Formungsoberflache (24) an dem Unterfor-
mungselement (18) in Bezug auf eine um-
gebende Formungsoberflache (26) des er-
sten Hauptformungskérpers (12) vorsteht,
und

- einer zurlickgezogenen Position, in der die
Formungsoberflache (24) an dem Unterfor-
mungselement (18) mit der umgebenden
Formungsoberflache (26) blndig ist,

- wobei das Unterformungselement (18) mittels
eines Federelements (28) in seine vorstehende
Position vorbelastet ist, wobei die Anordnung
des ersten und des zweiten Formungskoérpers
und des Unterformungselements (18) derart ist,
dass

in einer ersten Phase die Formung der lokalen Ver-
tiefung (4) abgeschlossen wird, bevor der zweite
Hauptformungskoérper (14) eine endglltige An-
schlagposition erreicht und bevor das Unterfor-
mungselement (18) seine zurlickgezogene Position
erreicht, und

in einer zweiten Phase der Blechrohling (10) auf-
grund der fortgesetzten Bewegung des Unterfor-
mungselements (18) innerhalb des Umfangsbe-
reichs (6) radial nach auRen umdie lokale Vertiefung
(4) gedehnt wird, unmittelbar bevor der zweite
Hauptformungskérper (14) seine endgultige An-
schlagposition erreicht und bevor das Unterfor-
mungselement (18) seine zurlickgezogene Position
erreicht.

Vorrichtung (8) nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Formung der lokalen Vertiefung
(4) abgeschlossenwerden kann, wenn sich der zwei-
te Hauptformungskérper (14) in einem Abstand von
nicht mehr als 10 mm von seiner endglltige An-
schlagposition befindet.

Vorrichtung (8) nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Bildung der lokalen Vertiefung
(4) abgeschlossen werden kann, wenn sich der zwei-
te Hauptformungskérper (14) in einem Abstand von
nicht mehr als 4 mm von seiner endgultigen An-
schlagposition befindet.

Vorrichtung (8) nach Anspruch 1, 2 oder 3, dadurch
gekennzeichnet, dass der erste Hauptformungs-
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korper (12) ein stationarer Stempel ist und der zweite
Hauptformungskoérper (14) ein beweglicher Ober-
stempel ist.

Vorrichtung (8) nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass das Un-
terformungselement (18) so beschaffen ist, dass es
wahrend des Auswerfens eines fertig gestellten
Blechteils in seiner zuriickgezogenen Position
bleibt.

Vorrichtung (8) nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass die
Strecke (D) des Vorsprungs des Unterformungsele-
ments (18) in seiner vorstehenden Position mittels
eines austauschbaren Abstandshalterelements
(40), das zwischen dem ersten Hauptformungskaor-
per (12) und einem an dem Unterformungselement
(18) vorgesehenen Anschlagflansch (42) sitzt, ein-
stellbar ist.

Vorrichtung (8) nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass das Fe-
derelement (28) eine Gasfederbaueinheit ist.

Vorrichtung (8) nach einem der Anspriiche 1 bis 7,
dadurch gekennzeichnet, dass das Federelement
(28) eine Schraubenfederbaueinheit ist.

Blechformungsverfahren zum Verhindern von Ober-
flachendefekten (2) in einem Umfangsbereich (6) um
eine lokale Vertiefung (4) in einem gréReren For-
mungsbereich (1), wobei das Verfahren das Ver-
wenden einer Formungsvorrichtung (8) umfasst, die
einen ersten Hauptformungskdrper (12) und einen
zweiten Hauptformungskdorper (14) aufweist, wovon
wenigstens einer relativ zu dem anderen beweglich
ist, um einen dazwischen befindlichen Blechrohling
(10) in eine gewlinschte Form auszuformen, wobei
das Verfahren umfasst:

- eine erste Phase, in der die lokale Vertiefung
(4) zwischen dem zweiten Hauptformungskor-
per (14) und einem in dem ersten Hauptfor-
mungskoérper (12) an einer der lokalen Vertie-
fung (4) entsprechenden Position vorgesehe-
nen getrennten Unterformungselement (18) ge-
bildet wird, wobei das Unterformungselement
(18) so beschaffen ist, dass es zwischen einer
vorstehenden Position, in der eine Formungs-
oberflache (20) an dem Unterformungselement
(18) in Bezug auf eine umgebende Formungs-
oberflache (24) des ersten Hauptformungskor-
pers (12) vorsteht, und einer zurlickgezogenen
Position, in der die Formungsoberflache (24) an
dem Unterformungselement (18) mit der umge-
benden Formungsoberflache (26) bindig ist,
beweglich ist, wobei das Unterformungsele-
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ment (18) mittels eines Federelements (28) in
seine vorstehende Position vorbelastet ist, der-
art, dass die lokale Vertiefung (4) abgeschlos-
sen wird, bevor der zweite Hauptformungskor-
per (14) eine endglltige Anschlagposition er-
reicht und bevor das Unterformungselement
(18) seine zuriickgezogene Position erreicht,
und

- eine zweite Phase, in der der Blechrohling (10)
in dem Umfangsbereich (6) aufgrund einer fort-
gesetzten Bewegung des Unterformungsele-
ments (18) radial nach aufen um die lokale Ver-
tiefung (4) gedehnt wird, unmittelbar bevor der
zweite Hauptformungskorper (14) eine endgll-
tige Anschlagposition erreicht und bevor das
Unterformungselement (18) seine zurlickgezo-
gene Position erreicht.

10. Verfahren nach Anspruch 9, dadurch gekenn-

zeichnet, dass das Unterformungselement (18)
wahrend des Auswerfens eines fertig gestellten
Blechteils in seiner zurlickgezogenen Position
bleibt.

Revendications

Appareil de formage de métal en feuille (8) pour em-
pécher des défauts de surface (2) dans une aire de
périmétre (6) autour d’'un enfoncement local (4) dans
une aire de formage plus grande (1), ledit appareil
(8) comportant un premier corps de formage princi-
pal (12) et un second corps de formage principal
(14), au moins un desdits corps de formage princi-
paux (12, 14) pouvant se déplacer vers l'autre afin
de former une ébauche de métal en feuille (10) entre
eux en une forme souhaitée, et un élément de sous-
formage séparé (18), agencé dans une position cor-
respondant audit enfoncement local (4),
caractérisé en ce que

- ledit élément de sous-formage séparé (18) est
agenceé dans le premier corps de formage prin-
cipal (12), et en ce que

- ledit élément de sous-formage (18) estagencé
de maniere mobile entre :

- une position en saillie, dans laquelle une sur-
face de forme (24) sur I'élément de sous-forma-
ge (18) fait saillie par rapport a une surface de
forme environnante (26) du premier corps de
formage principal (12), et

- une position rétractée, dans laquelle la surface
de forme (24) sur I'élément de sous-formage
(18) est a niveau par rapport a ladite surface de
forme environnante (26),

- ledit élément de sous-formage (18) étant rap-
pelé vers sa position en saillie par I'intermédiaire
d’un élémentformantressort (28), 'agencement
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des premier et second corps de formage et de
I'élément de sous-formage (18) étant tel que

dans une premiére phase, le formage dudit enfon-
cement local (4) est achevé avant que le second
corps de formage principal (14) n’atteigne une posi-
tion finale en butée, et avant que I'élément de sous-
formage (18) n’atteigne sa position rétractée, et

de sorte que dans une seconde phase, I'ébauche de
métal en feuille (10) dans ladite aire de périmétre (6)
est étirée radicalement vers I'extérieur autour de
I'enfoncement local (4) du fait du déplacement con-
tinu de I'élément de sous-formage (18) immédiate-
mentavant que le second corps de formage principal
(14) n’atteigne sa position finale en butée, et avant
que I'élément de sous-formage (18) n’atteigne sa
position rétractée.

Appareil (8) selon la revendication 1, caractérisé
en ce que le formage dudit enfoncement local (4)
est adapté pour étre achevé lorsque le second corps
de formage principal (14) est a une distance n’excé-
dant pas 10 mm de sa position finale en butée.

Appareil (8) selon la revendication 2, caractérisé
en ce que le formage dudit enfoncement local (4)
est adapté pour étre achevé lorsque le second corps
de formage principal (14) est a une distance n’excé-
dant pas 4 mm de sa position finale en butée.

Appareil (8) selon la revendication 1, 2, ou 3, carac-
térisé en ce que ledit premier corps de formage
principal (12) est une matrice stationnaire, et en ce
que ledit second corps de formage principal (14) est
un poingon mobile.

Appareil (8) selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que I'élément
de sous-formage (18) est adapté pour demeurer
dans sa position rétractée pendant I'éjection d’'une
piece de métal en feuille finie.

Appareil (8) selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que la distan-
ce de saillie (D) de I'élément de sous-formage (18)
dans sa position en saillie est ajustable par l'inter-
médiaire d’un élément formant entretoise échangea-
ble (40), positionné entre le premier corps de forma-
ge principal (12) et un rebord de butée (42), agencé
sur I'élément de sous-formage (18).

Appareil (8) selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que I'élément
formant ressort (28) est un ensemble formant ressort
agaz.

Appareil (8) selon I'une quelconque des revendica-
tions 1a7, caractérisé en ce que I'élément formant
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ressort (28) est un ensemble formant ressort héli-
coidal.

Procédé de formage de métal en feuille pour empé-
cher les défauts de surface (2) dans une aire de pé-
rimétre (6) autour d’'un enfoncement local (4) dans
une aire de formage plus grande (1), ledit procéde
comprenant 'utilisation d’'un appareil de formage (8)
comportant un premier corps de formage principal
(12) et un second corps de formage principal (14),
au moins un desdits corps de formage principaux
(12, 14) pouvant se déplacer vers 'autre afin de for-
mer une ébauche de métal en feuille (10) entre eux
en une forme souhaitée, dans lequel le procédé
comporte :

- une premiére phase, pendant laquelle I'enfon-
cementlocal (4) estformé entre le second corps
de formage principal (14) etun élément de sous-
formage séparé (18) agencé dans le premier
corps de formage principal (12) dans une posi-
tion correspondant audit enfoncement local (4),
ledit élément de sous-formage (18) étant agen-
cé de maniére mobile entre une position en
saillie, dans laquelle une surface de forme (20)
sur I'élément de sous-formage (18) fait saillie
par rapport a une surface de forme environnante
(24) du premier corps de formage principal (12),
et une position rétractée, dans laquelle la surfa-
ce de forme (24) sur I'élément de sous-formage
(18) est a niveau par rapport a ladite surface de
forme environnante (26), ledit élément de sous-
formage (18) étant rappelé vers sa position en
saillie par l'intermédiaire d’un élément formant
ressort (28), de telle sorte que ledit enfoncement
local (4) est achevé avant que le second corps
de formage principal (14) n’atteigne une position
finale en butée, et avant que I'élément de sous-
formage (18) n’atteigne sa position rétractée, et
- une seconde phase, pendant laquelle I'ébau-
che de métal en feuille (10) dans ladite aire de
périmétre (6) est étirée radicalement vers I'ex-
térieur autour de I'enfoncement local (4) du fait
du déplacement continu de I'élément de sous-
formage (18) immédiatement avant que le se-
cond corps de formage principal (14) n’atteigne
sa position fmale en butée, et avant que I'élé-
ment de sous-formage (18) n’atteigne sa posi-
tion rétractée.

10. Procédé selon la revendication 9, caractérisé en

ce que I'élément de sous-formage (18) demeure
dans sa position rétractée pendant I'éjection d’'une
piece de métal en feuille finie.
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