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Corte e dobra de chapas Furacao por cisalhamento

Dobra de chapas com matriz em “V”
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Fases do processo

= Puncao
/ peca

Deformacao Trinca e
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Nomenclatura do processo

Pun¢ao ou faca superior
Forca de

cisalhamento
Peca

>

Matriz ou faca inferior
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Nomenclatura do processo

Forca de corte
Puncao

chapa

Rebarba

Fratura . Matriz

amassamento
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Corte com prensa-chapas

| Forca de corte
Puncao

Forca do prensa-chapas

Placa- do prensa-chapas
' Chapa

Counterforce +

Rebarba
Matriz

Fratura

amassamento
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Exemplos de pecas cortadas por cisalhamento

Furo simples Cortes laterais diversos

Rasgos cantos vivos Perfuracoes
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Exemplos de pecas cortadas por
cisalhamento e dobradas

Rasgos e dobras Rasgo e Repuxo

Cortes em encaixes
Cortes em raios
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Exemplos de pecas cortadas por
cisalhamento e dobradas

Repuxo e corte S

Puncionamento

Corte parcial
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Exemplos de pecas cortadas por cisalhamento

Cortes de engrenagens

hole diameter d

radius Ry

Nucleo e estatores de motores
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Carga para corte de chapas
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Carga para corte de chapas
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Pressao especifica de corte

Apostila:

l o Composigao quimica em porcento GS qr
PR T et [ | ¥ s | cr | m |ke/mn® |kg/on”
1 0,16|0,23|0,34|0.016|0,006(1,42 |4,31 | 58,5 | 110,0
2 0,75|0,31|0,63|0,028|0,220|0,15 - 58,5 100, 8
3 0,40|0,33|0,55|0,024|0,027|1,10 |0,13 | 44,8 83,8
4 0,14|0,70]|0,50|0,020|0,020(13,00 |&,s50 - 60,0
5 0,47|0,23|0,58|0,027|0,030|0,050] - | 35,4 67,3
6 0,20|0,24|0,52|0,026|0,030|0,040] - | 42,6 53,7
7 0,150,20|0,40{0,040|0,040|0,200(0,30 | 18,0 38,0
MATERIAL Fonx : § | & y 3
(kg/on™) | (%) _ (kgnn/mn~)
1 75 9 |o,16 9,1
2 61 10,8 |0,16 Ts4
3 54 16,6 10,33 15,0
4 47 45,0 |0,40 12,4
5 46 19,7 |0,23 8,5
6 38 21,7 0,35 10,4
T 28 32,0 10,41 9,7
Cobre 16 - |0,42 5.7
Zinco 15 - 0,41 5,2
Iuro-
“luminio 15 - 0,1% 1,3

k.=0,750,
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Alonga-|Resistén| Pressao |[Profundida-| Trabalho
Qualida C ¥n mento cia a |especifi- de especifico
de 5 (h=3mm) ruptura ca relativa % aanis
Maxima de corte| de corte
material % 50mm 0y - ? 5
% 8 2 ol E-c (kg*mm/mm” )
(%) (kg/mm®) | (kg*/mm®)
Chapa fina laminada a quente CFQ (p/eatampagem)
EM o 0,2-0,5 32 32 26 0455 11
EP o | 0,2-0,5 36 30 24 5 12
EEP 91 092'095 39 29 23 ? 13
Chapa fina laminada a frio CFF (p/estampagem)
EM 1 0,2-0,5| 26 38 31 0,4 10
EP % 1 0,2-0,5| 31 36 29 0,45 10,5
EEP .4 0,2-0,5| 34 34 28 0,5 11

Pressao especifica
de corte

Apostila:

k.=0,750,
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Alonga-|Resistén| Pressao |Profundida-| Trabalho
Qualida| ¢ Mn mento | cia a |especifi- de especifico
. Mixima (h-3mm) FRpsaEe decacorte dEElizii: de ocorte
material % 50mm 'Tr P
% 8 2 Smx 2 €e (kg*mm/'mm})
(%)  |(kg/mm”) | (kg*/mm®)
Chapa fina laminada a quente CFQ (comum)
Comum [0,15 |0,2-0,6| 26 38 31 0,45 12
1020 (0,18 |0,3-0,6| 25 39 33 0,45 12,5
1035 |o0,38 |0,6-0,9| 18 51 40 0,40 12,5
1050 0,55 |0,6-0,9| 15 63 50 0,35 13,5
Chapa fina laminada a frio CFF (comum)
Comum (0,15 [0,2-0,6| 17 42 34 0,4 9,5
1020 (0,18 |0,3-0,6| 15 44 37 0;35 10,5
1035 [0,38 [0,6-0,9| 12 56 45 0,3 10,5

Pressao especifica
de corte

Apostila:

k.=0,750,
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Pressao especifica de corte Apostila:
Pressao |Profundidade| Trabalho
Composigao quimica (1) |especffica| relativa |especifico
MATERIAL ADNT de corte de cgrte de ¢(:§z)-te
B s kmc(é)m"l ic) p (kgmn/m”)
—_ _— |
| 1008 3/ imente |08 = [oms- 00| 5 | O 11,0
1008 S/resorimeme 0,20 mx  [o,25 - 0,00 33 L .
1010 S/recoinente lo,08-0,19 0,30 - 0,e0| 307 | D:8
1015 e e |01-018 (0,30 - 0,00 53 ole 1820
1020 Y/recomimente |0,28-0,23 [0,30 - 0,00 (32 o8 1532
1025 /recetnente lo,22-0,08 |0,50 - 0,80 | 33 4 e
1000 /e mente | 0280554 [0,60 - 0,50 | 32 '3 0
toss frecerizente [o,500,08 [o,00 000 B | 32 e
1040 S/receeinente lo,51-0,44 |0,00 - 0,50 33 7 L
1045 TEo0mmee 10,49-0,50 [0,60 - 0,00 | 38 e e

k.= 0,750,



CORTE E DOBRA DE DE CHAPAS

Pressao especifica de corte Apostila:

k. =0,750,

Pressao |Profundidade| Trabalho
Composigao quimica (1) |especffica| relativa [especifico
MATERIAL ADNT de corte de corte de corte
c# ¥n § (2 (3) (3) 5
15 o) e, o (kgmn/m")
1050 C/TCCORIBERTS [0 o = lo.60 < 0.901 20 0,0 15,0
2650 s/recozimento 0, S50 = 8,90 64 0,3 13,5
/ -
~n C/Tecozimpento 2 o6
1060 2/ mente | 0255-0,65 0,60 - 0,90 To 0,4 13,0
c/recozimento o 72 0,3 15,0
3060 s/recozimento 0515-0,88 10500:='0,90 80 RS ———

(1) 0 teor de enxofre méximo & 0,05%, o de f£6sforo méximc & 0,04%; no caso
dos agos Bessemer 1006 e 1010 6 teor dé fésforo & de 0,07 & 0,12%,estando
indicado 0 processo de refino (ex.1010 B).

(2) A presszo especifica de corte méxima k
de rupture ac cisalhamento,

(3) os valores de profundidade relativa de corte e, e do trabalho especifico
de corte sao pare chapas de espessura iguais ou maiores de 3mm; para cha-

pas mois finas, acrescer de 10 a 20%;,. OCs valores de ko mx © p referem-
se a faces efiadas e jogos normais; no caso de facas sem corte, multipli-

car por 1,3.

c.mx ? & Yomada oqui igual & tensao
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~ rpe
Pressao especifica de corte Apostila:
VALORES MEDIOS, . PROPRIEDADES MECANICAS DOS ACOS INOXIDAVEILS k ~ 0 7 5
Tensio de | Limite de alonzamento| redugao | Dureza C —_ ) o-‘r
Ne AISI | ruptura [escoamento em 2" | em édrea Brinell
ke /mm® g/ % %
T T 50 ~ 60 180
302 A 56 21 50 60 180
304 A 56 21 50 60" 180
305 A 53 18 50 60 180
308 A 56 21 40 50 200
310 A 53 21 40 50 180
316 A 53 21 40 50 200
317 A 53 21 40 50 200
321 A 53 21 40 50 200
347 A 56 21 40 50 200
403 M 42 23 20 50 200
410 M 42 23 20 50 200
430 P, 42 25 20 40 200
442 F 56 32 20 40 200
446 F 53 32 20 40 200

0s agos inoxidéveis austeniticos estao representados pela letra A, os marten—

siticos por M e os ferriticos por F.

0s austeniticos adquirem dureza trabalhados a frioj os martensiticos pegam -

témpera ¢ o8 ferriticos nao pegam témperea.



CORTE E DOBRA DE DE CHAPAS

Pressao especifica de corte Apostila:
(VALORES MEDIO) PROPRIEDADES MECANICAS DAS LIGAS DE ALUMINIO)
Tensao de|Limite de .A.lonéﬁmentié Tensgo de cisa-
Liga Témpera | ruptura |escoamento em 2" lhamento
kg/m® | kg/mm” % kg/m”
0 9,1 3,5 35 8,3
2s 1/4 H 11,2 10,6 12 7,0
1/2 H 12,6 12,0 9 757
8/4 H 14,8 14,1 6 8,4
1 16,9 15,5 5 9,1
38 0 11,2 4,2 S T
Alclad 8 S 1/4 B 13,4 12,6 10 8,4
1/2 H 15,5 14,8 8 ,9
3/4 1 18,3 17,6 K 10,6
ey 20,4 19,0 4 11,3
48 0 18.3 7,0 20 11,3
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Apostila:

(VALORES MFDIOS) PROPRIEDADES MECANICAS DAS LIGAS DE ALUMINIO.(cont.)

Pressao especifica de corte

- —

Tensao de‘ Limite de

v +Liga Témpers |ruptura | escoamento

1’:3/:::1:12 kg/ma

|  Alclad 4 S 1/4 1 21,8 17,6
; 1/2 " 24.6 20,4
3/4 H 28,8 23,2

, I 28,9 | 25,3
! - - -~ “~_o i T.Nn
; T 4 43,0 26,0
i T6 47,9 42,2
| 24 S 0 15,0 7,7
| .8 40,3 35,2
i T 4 47,9 33,1
| Alclad 24 S 0 18,3 (Y
! T8 45,8 31,7
| T 4 45,0 29,6
| Alclad 50 S 0 14,8 5,8
; 1/4 H 17,6 14,8
| 1/2 B 19,7 16,9
: 3/4 H 21,2 18,3
; B 22,5 20,4
| 52 8 0 19,7 9,2
' 1/4 8 |+ 24,7 19,7
! 1/2 B 26,7 21,8
| 3/4 B 28,2 24,7
! H 29,6 26,0
| 61 S 0 12,7 5,6
| T 4 24,7 14,8
T 6 31,7 28,2

Alclad 61 § 0 12,0 4,9
T4 23,2 13,4

T6 29,6 28,0

' 75 S 0 23,2 10,6
; T 6 58,3 51,5
! Alclad 75 S 0 22,6 9,9
T8 53,5 47,2

Alongamento
em 2"

o

En88Rinaod

1O b bt et
w»Omo

o ©

Tensao de c'ieglha-].
mento kg/mm"

|

[ bt fd ol ot
(5 EV R N S (VI (V]
- e . - -

NNI—‘NND—-’%

OO0 oo 0N

Pl el et et

W

k.= 0,750,
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Pressao especifica de corte Apostila:
( VALORES MEDIOS) PROPRIEDADES MECINICAS DOS LAMINADOS DE COBRE E DE LATZO
!
f = . ff)d.c_le Tens, |Limite “‘;ﬁ‘ Derdsi Press.
l SAE em— Canposigfio eiast, |[ruptur egcm. em Rockwell espfc. :
pera iyl / 2 kg/ 2 , IR corte |
1 71 0 09,90% Cu 12000| 22,5 7,0 45 F 40 15,5
1/2 H | min. Oxy. : 29,5 | 25,3 14 | F 40 18,3
H | cérea 0,04 Nign | 35,2 | 82,7 | %64 | B:56 19,7
| 12 0 99,90% Cu 22,5 7,0 45 | F 40 15,5
Chapa 1/2 B | min, P 12000 )
i 75 ; 0,015 - 0,040 wryr | RS ¥ 3 e
L‘ubos H 38,7 | 35,2 . 8 B 60 20,4
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Pressao especifica de corte Apostila:

k.= 0,750,

i

(VALORES MEDIOS) PRESSUES ESPECIFICAS DE CORTE DE ALGUNS MATERIAY

Material Ke(kg/m==") | Material \Ke (Eko/on™) E
= Chumbo ceceevessccsvecsee 2 -3 Cartolina Qp....o.o....} 7T -9
- Estanho esesvoceccenponc 3 -4 P&Pel isolante cesecccs 10 - 183
= COUXrO sevcevesscssscoscs 0,7 - 1,5 Fibra isolante o.......] g - 12
- Mica 0 o eSPesSsSurag ceece o 8 Madeira ooccooooooooacod' 1-3
- Mica 2,0 ESPEeSSUra esece S l‘&gnéSIO nga Srecsrnrenn 11 - 16
— Celuloide secsccscecssscy 4 -6 Klingerit ccevcccscccesd 4 -0
—= BOTTQCh& mele 20°0eceereo o 0,7 A;O 0,1 ,‘; C A e R e 24 - CJ
- Borrncha duro. 8S0COROOO Y 2 e 6 0,2 /’; C CoersrorITen 82 - -‘:C
= Papel 0725 espessura ¢o a9 6 0,3 ;{’ C Po0vRrseswnna 36 - 45
-~ Papel 5 x 0,25 espessura. 4,5 D34 % € csnvessosced 45 — 56
- Papcl 10 x 0,25 esSpessura 2,3 0,6 ?‘0 C oooooooooood! 55 - 70
- Papel 20 x 0,25 espessural 1,4 0.8 % Ciesiresavecd 70~ 90
- PO»PGIEO cscecesec0ec0Rsed 2 - 3,5 Ago 8333010 cssssosscosd 4D =88
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Table4.23: Summary of the more commonly used sheet metal materials

Unalloyed stesls
Material Fm 700 Fields of application,
MNo. [N/mmZ] Ry [N/mmE]  Agy [%] examples
stz 10330 270410 max. 280 8 automotive engineering
U5t 13 10333 270,370 max. Z50 12 automotive engineering
514 10338 270,350 max. £25 i3 automotive engineering
Phosphor-alloyed steals
Material Rm 700 Fields of application,
Mo [W/mmé] Ra [M/'mmE]  Agg [%] examples
IStE 220 P 10357 340..420 £20...280 0 automotive engineering
IStE 260 P 10417 360...460 J60...320 248 car body work: doors,
hoods, roofs
IStE 300 P 10448 43500 J00...360 26 automotive engineering
Bake-hardening steels
Material Fm 00 Fields of application,
MNo. [N/mmZ] R [M'mmd]  Agy [%] examples
IStE 180 BH 10355 300...380 130...240 32 automotive engineering
IStE 220 BH 10396 330..400 £20...260 0 automotive engineering
IStE 260 BH 10400 360..440 260...340 8 automotive engineering
IStE 300 BH 10444 400.. 480 J00...360 26 automotive engineering

Pressao especifica de
corte

k.=0,8R_,

Metal Forming Handbook / Schuler (c) Springer-Verag Bedin Heidelberg 12268
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Ferritic chromium steels

Material

Mo.

Rm
[N/mim]

7 Or

Ry [N/MIY]  Agg [%)]

Fields of application,
examples

X&Cr17 14016

X6 Criio 17 1 14113

X6 Crli 12 14512

X6 CriNb 17 148

450...600

480...630

300,560

450...600

250...270

60... 260

A00...220

Z50...260

20

20

20

20

automotive engineering:
bumpers, hub caps,
food industry, household,
appliances: deep-drawing
parts with high commasion
resistance properties:
sink unit panelling cutlery

hub caps, bumpers,
car window frames
radiator grille surrounds

automotive engineering:
shock absorbars,
exhaust system components

dairy, breweery, food industry,
soap industry and dyeing
plants: parts (containers)
requiring welding and
which are exposed to
weak acid solutions

Pressao especifica de
corte

k.=0,8R_,

Metal Forming Handbook / Schuler (c) Springer-Verag Bedin Heidelberg 12268
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Austenitic CrNi steels
Material Rm Rpgzor Fields of application,
Mo [Nfmm?] Re [N/mmE] Ay [3] examples
<3 mm household items.
food industry: wear-
X5CrNi 1810 14301 &00...700 min. 195 lengthwise: 35 resistant. deep-
transversely: 407 drawable, weldable
d«s<Jamm  appliances, devices,
: containers
S=3 mim
chemical industry, paper
X 5CrNi 1812 14303 450...690 min. 185  lengthwise: 35,  and textile industry:
transversely: 407 cold extruded pans,
J=5<75mm SCIBWS, Nuts
B 40
Micro-alloyed steels
Material R Rygq0r Fields of application,
Mo. [Nfmme] R [N/mm2] Ay [3] examples
ISIE 260 10480 350...450 260...340 24 automotive engineering:
car body parts
I5HE 300 10488 3B0...480 300.. 380 22 automotive engingering
IStE 340 10548 410...530 340,440 20 automaotive engineering
I5IE 30 10550 460...600 380._.500 13 automotive engingering
ISIE 420 10556 4B0...620 470..540 16 automotive enginesring

Pressao especifica de
corte

k.=0,8R_,

Metal Forming Handbook / Schuler (c) Springer-Verag Bedin Heidelberg 12268
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Copper and copper alloys

Material
MNo.

[Nimm?]

Rpgzor

Ra [N'mmZ]  Agg [%]

Fields of application,
examples

SF-Cu F22

Culn 28 F27

Cufm 33 F24

Cuin 36 F30

Cuin 37 Pb OS5 F29

Culn 40 F34

2.0090.10

2.0261.10

2.0280.10

2.0335.10

2.0332.10

2.0360.10

220...260

270...350

200360

300...370

2. 370

min. 340

max. 140

max. 160

max. 170

max. 180

max. 200

max. 240

42

a0

50

44

a0

43

semi-finished products with

very good welding and
brazing properties

all types of deep-drawing
parts, all types of
instruments and sleeves

wire mesh, radiator strips,
tubular rivets

metal and wood screws,
printing cylinders, radiator

srips, zip fasteners, cup

springs, hollow goods,
ball-point pen cartridges

deep-drawing parts

good hot and cold forming
ies: hot extrudesd
parts, suitable for bending,
riveting, upsetting and
Tlandging

Pressao especifica de
corte

k.=0,8R_,

Metal Forming Handbook / Schuler (c) Springer-Verag Bedin Heidelberg 12268
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Tabie 4.2 3 (comtimuation)

Aluminium and aluminium alloys

Material
Mo

Am
[N/mm?]

R 200
R N Agg [%]

Fields of application,
examples

AlSES WIT 1.0255.10

AIRMg 1 WD 1.3319.0

AlF9.5Mg1 W10 131810
AlF985Mg1 WD 3.3317.00

AlMg 25 G 25 1.3523.29

f5...85

100...140

100...140

100...140

250...230

max. 55

35..60

35...60

3660

min. 180

&3

&3

[

equipment construction,
electrical installations,
alectrical construction,
high-frequency engineering,
aerials, coaxial cables
screening; aluminium foils
in capacitors, as packaging
material, for heat insulation;
household equipment

architecture, automotive
engineering, metal goods:
sheet metals, strips, profiles,
rods, wires, pipes, fongings.
extremely good cold forming
properties, weldable, highly
seawater resistant

dito
dito

car body work,
pull-tab can lids

Pressao especifica de
corte

k.=0,8R_,

Metal Forming Handbook / Schuler (c) Springer-Verag Bedin Heidelberg 12268
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Aluminium and aluminium alloys

Material
Mo,

[N/mm2]

Rpozor
Re INIM A [%]

Fields of application,
examplas

Alkig 3 W15

AlMIn 1 F12

AlCuMg 1 W

AlMIg 2 Mn 0B F 22

AlMg5i08 F28

AlMgSiT1 W

3.3535.10

3.0515.24

3.1326.00

3.3527.24

3.2316.11

323150

1580...230

120..160

max. 215

220...260

min. 275

mia. 150

min. B0

min. 90

maz 140

max. 165

min. 200

20

13

12

18

food industry, equipment
construction, automative
engineering and shipbuilding,
architecture: semi-finished
products, roofing,
packaging, screws, rivets

equipmeant construction,

refrigeration, technology, heat
exchangers, roofing, panalling

mining, automotive engin-
giering, aircraft constrction,

mechanical engineering:
sheet metals, profiles, nods,
pipes, forgings, screws, rvets

automotive engineering,
shipbuilding, equipment con-
struction: parts resistant to
stress at high temperatures

mechanical engineering.
automative engineering

architecture, mining, auto-
motive engineering, ship-
building, mechanical
engineering, food and textile
industrias: all types of semi-
finished products, screws

Pressao especifica de
corte

k.=0,8R_,

Metal Ferming Handbook | Schuler (¢} Springer-Verdag Berin Heidelberg 12268
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Titanium and titanium alloys

Pressao especifica de

Material
MNo.

[N/mme]

Rpgzor

Fiekds of application, corte

Roy [N/Mm?]  Agg [%] examples

Tigas 3702510

Tiga7 3.7035.10

TIAIGW 4 FB3 3116510

TiAl55n2 FT9 31510

200..470

300..540

min. B30

min. 790

mim. 180

min. 250

min. 320

min. 760

chemical equipment
construction, electro-
deposition, aircraft and
Ell] spacecraft construction,
surgery and orthopaedics: k ~ 0 8 R
protheses, bone screws, C —
) m

implants and splints
22 dito

mechanical engineering,
aircraft and spacecraft
b construction, electrical
engineering, optics, precision
mechanical engineering,
medicine technology, fittings

mechanical engineering,
B aircraft and spacecraft
construction, fittings

Metal Ferming Handbook | Schuler (¢} Springer-Verdag Berin Heidelberg 12268
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—300 M
?n%g Glass
— AISI 4340
_ EPOXY —
— AIS| 8640 63% carbon
— 3AI-8V-6Cr-4Mo-4Zr | Epoxy -
62% aramid
- 10V-2Fe-3Al | Epoxy-
40% carbon
- EB* Glass
AISI1085 | o 4y 6
=3A1-2.5V
| ASTM —7075-T6
ATIE ASTM
ASTM Cgrade4 [~2014-T6
A 242 _6061-T6 HK31A-H24
L AIS11015 Ea{m ATe
esler +
‘grage 1 C ﬂ: 18 LAZ31B-O Pobf:a glass
— 18 Pulrystyrrene +
—1060-0 7o glass
Steels  Titanium  Aluminum  Magnesium Fiber-reinforced
alloys alloys alloys composites

Pressao especifica de corte

k.=0,750,

ASM — Metals Handbook, v8
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VALORES DE r, EM Ka/mm?* PARA CADA MATERIAL

Pressao especifica de

Aco laminado

8 0.3% Cor
B.6% G
L 1,0% G

T inoxidavel

L1 (o1 Le FET OO

X (RT3 £ 11111 o TP PP

Alpaca {Cu ~ Ni— Zn)

Amianito em ol .

Bronze FOSFOTOS0 et e

1 fatha de 0,25 mun do espessua., ...

5 folhas de 0,25 mm de espessura........

Papel
10 folhas de 0,25 ms de espeassua

20 folhas de 0,7 min de espassura.........

Hegorzido

Lru

corte

75
32
6
a6
56
7

37
40
48

40+ 60

k.= 0,750,

Estampos |11 Pro-tec -1985
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VALORES DE r, EM Ka/mm* PARA CADA MATERIAL

. .
Papeldo de espessura variavel .o e

Cartin TEIG ..o e s iee e e e e e eeeea e
Cartio baquelitizado {resinosol
o031 (0175115 - OO PP PU R SRR
B TTTET1 11 1L 1 11 TUUUEOTE T PO P PP PS
Fibradura............. et e e
BT8R o 1 T T U PRP PP
Coampinsado de madedra..
Mica de 05 rum de espessura. .
Mica de 7 rm de BspRESUTIL .
TR L 2 P PP PP PP P
COMME e e e e
Resing artificial pura . e e,
Estanho. i e e e e
p T To o ST O U P PP
Pamquelite ... s e U R .
Tecido haguelditizado e

Baguehie com entratela. e e

Hecozido

Cru

2.0%3%
7
10413
4:6
064038
22
19
0,6 0,8
142
8

7 ]

T R

= E el

38

Pressao especifica de
corte

k.= 0,750,

Estampos 11 Pro-tec -1985
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Técnicas para reduzir a for¢a de corte por
cisalhamento

00,00
B e S & &

flat bevelled punch with punch with
punch punch groove pointed finish

0. 0, a0

pointed female hollowed female offset punches
die die
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Técnicas para reduzir a for¢ca de corte por

. cisalhamento
4 h? o e I
i P="—["k.de ==
a fgh <0 gl
M __-____;,‘@3.1;‘;’0_7‘__.,'
LN N
N L.L N

h = espessura da chapa

p = tabelas da apostila

p = trabalho especifico de corte

A =angulo de inclinacao da faca

p =xP:h

Xx=0,4a0,7

Metal Ferming Handbook | Schuler (¢} Springer-Verdag Berin Heidelberg 12268



CORTE E DOBRA DE DE CHAPAS

Processo de Dobra de chapas

Dobras simples Dobras com CNC

Dobras com matriz
rotativa
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Operacoes de dobra de chapas

(b}

Repuxo +
estiramento

Unsupported

wall
W
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Operacoes de dobra de chapas

__ Dobracom
matriz “V”

4

Dobra com
dupla acao

Dobra com um apoio _ |

calandra

Driven
rolls

e

Dobra em
matriz aberta
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Operacoes de dobra de chapas

Dobra em “U” Dobra em “V”

Dobra com punc¢ao rotativo
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Operacoes de dobra de chapas

a5

Dobra continua por rolos

Stage 5 Stage 6 Stage 7


http://www.custompartnet.com/wu/images/sheet-metal/spinning.png
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Operacoes de dobra de chapas

Furo e dobra progressivos

Piercing punch

pring loaded
stripper

Sheet

Die block or die button
pring loaded
| 'Pressure bushing
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Crvnmanla- -a pecas com dobra de chapas




CORTE E DOBRA DE DE CHAPAS

Raio minimo para a dobra

Table 4.8.1: Minimum bending radius T; o, for bending angles o under 1207

Smallest admissible bending radius . for sheet metal thickness 5 [mm]

Banding
Steel sorts with a direction
minimum tensile [ Comparedto |- >1 1218 | 223 | 3154 | >4105 [ >5t06 |>6t07
strenqth [Nimy] L'E:Lﬁgum ; tol5 | to25 to 3
sheat
to 350 fransverse 1 16 25 3 b B i 10
longitudingl 1 16 25 3 B B W0 12
over 390 transverse 1.2 z 3 4 & g 10 12
to 430 longitudinal 12 2 3 4 & 10 12 16
over 400 transverse 1.6 25 4 b b g 10 12
to 640 ongitudinal | 16 25 i ; ] 0 12 16
Smallest admissible bending radius r; ;, for sheet metal thickness 5 [mm]
Steal sorts with a E.’E"di"g direc-
minimum tensile mﬂ'ﬁﬁf »>Ttof | >8t010 | >10t012 | >12to14 | =140 16| >16t0 18| =180 20
strength [NAWE] | 1300 of sheet
to 390 {ransverse 12 16 A 25 i 36 40
longitudingl 16 A 2h 28 3 4 45
over 35 transverse 16 20 25 28 32 4] 45
to 430 longitudingl 20 25 e, 3 10 4 5
over 400 transverse 16 20 25 32 36 45 5
to 640 longitudinal 20 2 3 3 10 5 ]




CORTE E DOBRA DE DE CHAPAS

Table 4.8.2: Springback factor kg

Retorno elastico (spring back)

Material Springback factor kg
rpls=1 rpls=10
St0-24, St1-24 0.99 0.97
St2-24, St 12 0.99 0.97
St3-24, St13 0.985 0.97
St4-24, St 14 0.985 0.96
stainless austenitic steels 0.9 0.92
high temperature ferritic steels (.99 097
high temperature austenitic steels 0.982 0.955
nickel w 0.99 0.96
AlI995FT 0.99 0.98
AlMg1F13 0.98 0.90 3 .
AlMgMnF 18 0.985 0.935 kg = Oy Ty +05° -]
AlCuMg2F43 091 0.65 :11 T2 +0.5-s
AlZnMgCu15F 49 0.935 0.85

With «;: angle at the die (required bending angle) [],
ap : desired angle at the workpiece (after springback) [7],
5: sheet metal thickness [mml],

ry; © Inside radius at the die [mm],

riz : inside radius at the workplece [mm)].



CORTE E DOBRA DE DE CHAPAS

Forca e trabalho para dobrar em matriz “V”

punch

=6

workpiece
die

s [man]

b.-s° R

W

= [N]

for w/s=10

forw/s<10

2
Fh=(1+4 5)11:!5 - - R

“‘r

“r

= [N]

1EEJHJ ="' ':E:i} -h [:PHII]JCIﬁ

Xx=0,3a0,6

R, = Tabela

Metal Forming Handbook / Schuler (¢} Springer-Verag Bedin Heidelberg 12268
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Forca para dobrar em matriz “Vv”

punch

workpiece
die

2 bs?o
r > ks sz— b

k=0,857+ 0,5 3w

o O;, = tensdo de dobra dada por
r = raio min. de dobra or = 2
b — &40y

o = alongamento (%) Paraw/s > 10

Metal Forming Handbook / Schuler (¢} Springer-Verag Bedin Heidelberg 12268
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Forca para dobrar em matriz “V”

thO'd

szkv W

k,=0,75a 2,5 (valores maiores para
R menores razoes Rp/h). O valor de 1,33
e usado se W >8h

Tons/In.” MPa [N/mm?]
o i = T

Steel, low carbon, 1025 30-51.5 410-710

W Steel, medium carbon, 1045 40-91 550-1.250

Steel, high carbon, 1095 45-106.5 620-1.470
Steel, stainless, 303 42.5-62.5 585-860
Aluminum alloy. cold worked 6.0-31.5 80—4335
Aluminum alloy, heat treated 11.0-41.5 150-570
Copper 16-28.5 220-390
Handbook of Die Phosphor bronze 20—64 275-880
Zinc 0.75-15.5 135-215

Design -2nd ed. 2006
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Forca para dobrar em matriz com um

-+'-\._.-"'"-—-_..1 H
ponto de apoio
L/
A
2
™ F bh-o d
b p—
w
Tons/In.” MPa [N/mm?]
Steel, low carbon, 1025 30-51.5 410-710
Steel, medium carbon, 1045 4091 550-1,250
Steel, high carbon, 1095 45-106.5 620-1.470
Steel, stainless, 303 42.5-62.5 585-860
Aluminum alloy. cold worked 6.0-31.5 80—4335
Aluminum alloy, heat treated 11.0-41.5 150-570
Copper 16-28.5 220-390
Handbook of Die Phosphor bronze 20—64 275-880
Zinc 0.75-15.5 135-215

Design -2nd ed. 2006
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Maquinas para corte de chapas

| PLEXIGLASS SHIELD |

s

Maguina
manual
de cortar

RONT GUIDES

TREADLE STOPS



http://en.wikipedia.org/wiki/File:ThroatlessShear.jpg
http://en.wikipedia.org/wiki/File:ThroatlessShearJaws.jpg
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Modelos esquematicos de prensas para
corte e dobra de chapas

Basic
C-frame
design

Wide
design

-

t

=

Adjustable  Open-back

bed

inclinable

Pillar

N
\
\

Double column
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Ferramentas e prensas para corte e dobra de chapas

Estampo de corte com 4 guias
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Ferramentas e prensas para corte e dobra de chapas

Prensa com alimentador automatico

Estampo de corte progressivo
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Ferramentas para corte e dobra de chapas

Estampo com
corte e repuxo




CORTE E DOBRA DE DE CHAPAS

Prensas de corte e dobra de chapas

! r &
L .‘
- '
4 P
»




