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Abstract. Blanking and piercing by cold precision
shearing is a modern process for obtaining metal parts
with high geometric and dimensional precision and high
quality of the cut surface. The parts processing is carried
out with special dies which offer conditions for clean-cut,
by eliminating rough cracks in the shearing zone. In the
industrial practice more precision shearing methods exist
and are applied. Of these, the perfected method to
produce high precision parts is by reversible blanking-
piercing. However, due to application difficulties — the
dies require for operating triple action special presses -
this method has not spread at industrial scale. The paper
presents a new reversible blanking-piercing method
which eliminates this disadvantage. The die built
according to this principle can be operated by double
action presses available in all cold pressing workshops.
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1. Introduction

The precision cold blanking-piercing is a
modern shearing method, applied in practice since
1958, which ensures highly complex parts with high
dimensional and geometrical accuracy and superior
surface quality. Although initially it was used only
in the watch industry, the great performances
achieved made this method to be applied in
numerous other industries.

The process is based on the theory of T.
Karman according to which by creating a state of
compressive stress in the material it is obtained the
plastic deformation stability and the improvement
of the material plasticity. In these circumstances,
there are no more cutting cracks and the cutting
process is accomplished by clean cutting [1, 2]. The
cut surface resulted is smooth and has a shiny
appearance on the entire thickness of the part.

The precision shearing process is carried out
under different conditions from usual blanking-
piercing, namely:

1. in the shearing zone there must be obtained in
advance, a state of compressive stress of the
material by pressing the blank with a pressure that
equals or exceeds the tensile strength, or;
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1. Introducere

Decuparea-perforarea de precizie la rece este
un procedeu modern de stantare, aplicat in practica
incepand cu anii 1958, care asigurd obtinerea unor
piese de mare complexitate avand precizie
geometricd si dimensionald ridicatd si calitate
superioara a suprafetei forfecate. Desi inifial a fost
utilizat numai in domeniul industriei de ceasuri,
performantele deosebite obtinute au facut ca, 1n
scurt timp, acest procedeu sia fie aplicat in
numeroase alte domenii industriale.

Procedeul are la baza teoria lui T. Karman,
conform céareia prin realizarea unei stari de tensiune
de compresiune spatialda in materialul semifabrica-
tului se obtine stabilitatea deformatiei plastice si
imbuniatitirea plasticitati materialului. In aceste
conditii, nu se mai formeaza fisurile de forfecare, iar
procesul de tdiere se realizeaza prin forfecare purd
[1, 2]. Suprafata forfecata rezulta neteda si cu aspect
lucios pe Intreaga grosime a piesei.

Procesul stantarii de precizie se desfasoarda in
conditii diferite fata de decuparea-perforarea
obignuita, si anume:

1. in zona de taiere trebuie obtinuta, in prealabil, o
stare de tensiune de compresiune spatiald a
materialului prin presarea semifabricatului cu o
presiune care atinge sau chiar depaseste rezistenta
la rupere, or;
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2. providing a lower cutting speed in favour of the
clean-cut process, v 15 mm/s. Therefore,
hydraulic presses are used to drive the die;

3. the clearance between the stamping tools is much
lower than in ordinary stamping, in theory j = 0,
and in some cases the clearance is negative;

4. to ensure appropriate stamping tool geometry for
delaying the formation of cutting cracks. For this
purpose, the main cutting tool — for blanking,
active plate, and for piercing the punch — is
operated with the active edge slightly rounded
with a small radius r = (0.5...0.1)g, where g is the
thickness of the sheet.

2. Methods for precision cold shearing

In practice there are several methods used for
the precision cold stamping which differ in the way
in which the prior material local compression is
made.

The simplest method is the blanking without
clearance between tools [2], which is applied
practically also on ordinary blanking parts with less
than 0.3 mm thickness. The tension is obtained by
the material compression over the rounded edge of
the active plate. The method performances are
relatively low and the clean-cut zone does not
extend through the entire thickness of the part.

Another method is the stamping with the
negative clearance between tools [2, 3] on which
the punch has a larger size in the cross-section than
that of the active plate. The state of compressive
stress is obtained by intense pressure of the blank
material located between the punch head and the
front surface of the active plate. In this case, the
punch does not penetrate the active plate bore, but
stops at a distance of 0.1...0.2 mm. This distance
must be low enough to ensure the detachment piece
of the part upon the punch return.

The precision blanking-piercing with prior
compression of the material in the cutting area,
known as the “fine-blanking” is the most used
method in the industry. The compression of the
material in the cutting area is achieved by means of
special plate operated by means of springs or by the
outer slider of the press [4, 5, 6]. The clamping
plate can have a flat active surface or it is provided
with a locking rib material, the latter solution being
used only for the blanking die (Figure 1). In this
case the tension of the material in the cutting area is
achieved by radial compression with the aid of the
locking rib of the clamping plate 4 and the axial
pressing between the punch 3 and counter punch 2.

2. asigurarea unei viteze de taiere mult mai mica,
favorabila procesului de forfecare, v =15 mm/s.
De aceea pentru actionarea stantelor sunt utilizate
prese hidraulice;

3. jocul dintre sculele stantei are valori mult mai
mici decét la stantarea obignuita, teoretic j = 0, iar
n unele cazuri jocul este negativ;

4. asigurarea unei geometrii adecvate a sculelor
stantei care sa intdrzie formarea fisurilor de
forfecare. Tn acest scop, scula principala a stantei
— la decupare placa activa, iar la perforare
poansonul — se executd cu muchia activa usor
rotunjitd cu o raza mica, r = (0,5...0,1)g, unde g
reprezintd grosimea semifabricatului.

2. Metode de stantare de precizie la rece

Tn practica sunt utilizate mai multe metode de
stantare de precizie la rece, care difera intre ele prin
modul in care se realizeaza comprimarea locala,
prealabila a semifabricatului.

Cea mai simpld metoda o reprezintd decuparea
cu stante fard joc intre scule [2], care se aplica,
practic, si la stantarea obisnuitd a pieselor cu
grosime mai mica de 0,3 mm. Tensionarea
materialului se obtine prin comprimarea acestuia
peste muchia rotunjita a placii active. Performantele
metodei sunt relativ scazute, iar zona lucioasa nu se
extinde pe Tntreaga grosime a piesei.

O alta metoda o reprezintd decuparea cu stante
Cu joc negativ intre scule [2, 3] la care poansonul
are dimensiunile, in sectiune transversald, mai mari
decét cele ale placii active. Starea de tensiune de
compresiune spatiald se obtine prin presarea intensa
a zonei din materialul semifabricatului amplasata
ntre capul poansonului si suprafata frontala a placii
active. In acest caz, poansonul nu patrunde in
alezajul placii active, ci se opreste la o distantd de
0,1..0,2 mm. Aceastd distantd trebuic sa fie
suficient de mica pentru a se asigura desprinderea
piesei din banda la cursa de ridicare a poansonului.

Decuparea-perforarea de precizie cu presoli-
citarea materialului in zona de tdiere, cunoscuta si
sub denumirea de ,, stantare find”, este metode cea
mai utilizatd in industrie. Comprimarea materialului
in zona de taiere se realizeaza cu ajutorul unei placi
speciale, actionatd cu ajutorul unor arcuri sau de
catre culisorul exterior al presei [4, 5, 6]. Placa de
strangere poate avea suprafata activa pland sau este
prevazutd cu o nervurd de blocare a materialului,
ultima solutie fiind utilizatd numai pentru stantele
de decupare (Figura 1). Tn acest caz tensionarea
materialului In zona de tdiere se realizeaza prin
comprimarea radiald cu ajutorul nervurii de blocare
a placii de strngere 4 si presarea axiald intre
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The parts obtained have high accuracy (class 7
according to I1SO), and the roughness of the cut
surface falls within the range Ra = 0.4...0.8 um. But
the parts obtained result with slightly rounded edges
on the surface in contact whit the tool that has
rounded edge (Figure 2).
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Figure 1. Fine blanking principle schematics
Figura 1. Schema de principiu a stantarii fine

The most performance precision stamping
method is the reversible blanking-piercing [2, 6].
The die consists of two identical subassemblies, one
lower, fix and one upper, mobile (Figure 3). In the
first phase the mobile subassembly comes down and
presses the material over the tools of the lower
subassembly (Figure 3a). Then, the inferior
combined tool 2 (punch for blanking and active
plate for piercing) moves upwards and penetrates
the material a = 0.25g depth (g — thickness of the
sheet) such that cutting crack do not appear (Figure
3b). After that the cutting direction is changed, by
descending the combined upper tool 5, which
performs the complete separation of part from the
blank (Figure 3c). Meanwhile, the other tools of the
die (blanking plates 1 and 4, respectively, piercing
punches 3 and 6) remain motionless.

poansonul 3 si contrapoansonul 2. Piesele obtinute au
precizie ridicata (clasa 7, dupa ISO), iar rugozitatea
suprafetei forfecate se 1incadreaza 1n limitele
Ra = 0,4..0,8 um. Insd piesele obtinute rezulti cu
marginile usor rotunjite pe suprafata pe care
actioneaza scula care are muchia rotunjita (Figura 2).
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Figure 2. Part obtained by fine blanking
Figura 2. Piesa obtinutd prin stantare fina

———— -

Cea mai performanta metoda de stantare de
precizie este decuparea-perforarea reversibila [2, 6].
Stanta este alcatuita din doud subansambluri identice,
unul inferior, fix si unul superior, mobil (Figura 3).
In prima fazi coboard subansamblul mobil si
preseazd  semifabricatul  peste  sculele  din
subansamblul inferior (Figura 3a). Apoi scula
combinati inferioara 2 (poanson de decupare si placa
activa pentru perforare) se deplaseaza de jos in sus si
patrunde in material pe adancimea a = 0,25g
(g — grosimea semifabricatului), astfel aleasa incat sa
nu Inceapad formarea fisurilor de forfecare (Figura
3b). Dupa aceea se schimba se sensul de taiere, prin
coborarea sculei combinate superioara 5, care
realizeazd separarea completd a piesei din
semifabricat (Figura 3c). In acest timp, celelalte scule
ale stantei (placile de decupare 1 si 4, respectiv
poansoanele de perforare 3 si 6) raiman nemiscate.

Figura 3. Schema de principiu a decuparii-perforarii reversibil
Figure 3. Reversible blanking-piercing principle schematics

The parts obtained result in absolute flatness,
the edges are sharp and the roughness has good
values, R, = 0.32...0.63 um. The main disadvantage
of this method is the necessity of using some special
triple action presses for operating the die.

Piesele obtinute rezultd cu planeitate absoluta,
muchiile sunt ascutite iar rugozitatea are valori forte
bune, Rs = 0,32...0,63 um. Dezavantajul principal al
acestei metode 1l reprezintd necesitatea utilizarii,
pentru actionarea stantelor, a unor prese speciale cu
tripla actiune.
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3. A new method for reversible blanking-

piercing

The new reversible blanking-piercing method
eliminate the above mentioned disadvantage and
can be adapted to a double-action press, press found
in most cold pressing workshops. The schematic
principle of this method is shown in Figure 4 [7].
Structurally, the die is similar to that shown in
Figure 3. The essential difference lies in the
operation, namely, the method by which the
shearing reversal is made. Thus, initially, under the
action of the outer slider of the press, the cutting
plate 5 and the punch 7 descends, coming into
contact with the blank (Figure 4a) and thereafter
makes its cut at a depth of a = 0.25g (Figure 4b).
Meanwhile the lower combined tool 1 remains
fixed, supported by the hydraulic press cushion.
After that, under the action of the inner slider, the
upper combined tool 6 descends and performs the
reverse cutting of material until the separation of the
workpiece from the blank.

1

3. O noui metoda de decupare-perforare

reversibila

Noua metoda de decupare-perforare reversibila
elimind dezavantajul mentionat, putand fi amplasata
pe o presa cu dubla actiune, presa aflatd in dotarea
majoritatii atelierelor de presare la rece. Schema de
principiu a acestei metode este prezentata in Figura
4 [7]. Constructiv, stanta este similard cu cea
prezentata in Figura 3. Diferenta esentiald constd in
modul de functionare, respectiv in modalitatea prin
care se realizeazd inversarea sensului de tdiere.
Astfel, la inceput, sub actiunea culisorului exterior
al presei, coboara placa de decupare 5 si poansonul
de perforare 7, care vin in contact cu semifabricatul
(Figura 4a) si, in continuare, realizeazi taierea
acestuia pe adancimea a = 0,25g (Figura 4b). In
acest timp scula combinata inferioara 1 raméne fixa,
fiind sustinutd de perna hidraulicd a presei. Dupa
aceea, sub actiunea culisorului interior, scula
combinata superioard 6 coboara si realizeaza taierea
in sens invers a materialului, pana la separarea
completa a piesei din semifabricat.

575

Figure 4. Principle schematics of the new method of reversible blanking-piercing
Figura 4. Schema de principiu a noii metode de decupare-perforare reversibila

4. Design solution of the reversible blanking-
piercing die actuated by the double action
press

The construction of the blanking-piercing die is
shown in Figure 5. The die comprises two identical
sub-assemblies (A and B) from the point of view of
the active elements. The mobile upper die
subassembly descending is carried out first, and the
axial compression of the blank by means of elastic
elements 2 is made. After that, the active plate for
blanking 6 and the punch 5 of this sub-assembly,
driven by the double action outer slider press,
penetrate into the material of the blank to a depth of
about 20...25% of the thickness (see the left side of

the die). Meanwhile the inferior combined tool 3

remains still, supported through special rods 1 by

hydraulic press cushions. Then the combined tool

15 (blanking punch and punching shear plate)

driven by inner slider of the press via rods 9,

descends, separating the part from the blank (see

4. Solutie constructiva pentru stanta de
decupare-perforare reversibila actionata
de presa cu dubla actiune

Constructia stantei de decupare-perforare rever-
sibild este prezentatd in Figura 5. Stanta se compune
din doud subansambluri identice (A si B) din punct
de vedere al elementelor active. La coborarea suban-
samblului mobil superior B se realizeazd mai intai
comprimarea axiala a semifabricatului, prin interme-
diul elementelor elastice 2, dupa care placa taietoare
de decupare 6 si poansonul de perforare 5 ale acestui
subansamblu, actionate de culisorul exterior al presei
cu dubld actiune, patrund n materialul semifabri-
catului pe o adancime de aproximativ 20...25% din
grosimea acestuia (vezi partea din stdnga a stantei).

In acest timp scula combinati inferioard 3 riméane

nemiscatd, fiind sustinutd, prin intermediul tijelor

speciale 1, de cétre perna hidraulica a presei. Apoi
scula combinatd 15 (poanson de decupare si placa
tdictoare de perforare), actionatd de catre culisorul
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right side of the die). On the return stroke of the two
slides of the press the piece and the disposal waste
are delivered.

interior al presei, prin intermediul tijelor 9, coboara,
realizand separarea completa a piesei de semifabricat
(vezi partea din dreapta a stantei). La cursa de
retragere a celor doud culisoare ale presei se
realizeaza eliminarea piesei si deseurilor din stanta.

NN

Figure 5. Reversible blanking and piercing die
Figura 5. Stanta pentru decupare-perforare

5. Conclusions

The cold precision shearing is a modern
process, effectively in achieving highly complex
parts with high dimensional geometric precision and
high quality of the cut surface. The industry uses
several methods of precision cold stamping.
However, the best performance method has limited
applicability because the die drive requires triple
action special presses. The new method presented in
the paper offers the possibility to use this high
performance technology in the majority of cold
pressing workshops which operate double action
hydraulic presses.
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