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Sheet Metal Process Calculator

NAGFORM®™ contains a calculator to help design the
forming sequence. Following calculations can be performed:

e  Deep Drawing of Circular Shells —

o Given circular cup inside diameter, height and
material, the calculator determines the number of
deep drawing operations needed to form the cup.

o Cup dimensions at each deep drawing operation are
also calculated.

o Determines the deep drawing force, redrawing force
and blank holder pressure required.

Deep Drawing Calculations =
Urion D Blark Dia. Blank Dia
Blark Dia.: [B L
CupInside Dia. © |3 Draw Ratio 2640264 Thickness

Shest Thickness: |03

Calculation of Deep Drawing Steps for Cylindical Shell

Limiing Draw Riatios [idr1 Jdi2,.) : [22.16.1.4 Inside Dia

it B 5% Mt Humber of Steps : |2 Determine: 2
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Empirical Estimation of Loads

Material Tensile Stiength - [[4] HafHad 19000+ [19000
Ciculer Shells
Blarkholder Pressure [ Appr] | (272954382 n—— R
PUNCH

Deep Diawing Foree [ Appe) | [10758 863464 DIE
LoR:[22 Deep Drawing Forcs ( Appr) | 8811700820
FBLANK

Theoretical E stimation of Loads [ Circular Shel)

di
Friction Coeff, - '17 Material | AL33.5_DIN "—.‘
Deep Drawing Force [Appn) | [3681.067438
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=
After Redraning Inside Dia. ;|3
Die Padus: |25 DIE & \
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o Deep Drawing of Rectangular Shells - Given dimensions
of rectangular shell and material, the calculator determines
the deep drawing force required with different types of
blank holders.

Deep Drawing Calculations =

Empirical Estimation of Loads

Maleiial Tensie Stength: [ Aluminum Half Hard 19000 | [18000
Frectangular Shells
Total Lengthof St Sides: [7
Corer Fiadius of Reet. Shel: [2
ShelDeph: [I—
Cup Thickness: [03

" Easy Diaw without Blankhalder
" Easy Draw with Blankholder

& Metel Clamped Tighty for Flow

Dsap Uiaing Faice [ App] ] 5272 309625

e  Stretch and Shrink Flanging - Given the dimensions before
and after flanging, the program calculates the edge strains
for shrink and stretch flanging processes. The edge strain
can be compared with limiting strains for various materials
to determine feasibility of flanging.

Stretch And Shrink Flange

Stretch Flange And Shiink Flange

Flange Edge Aiadius Before Forming, Fi: [3
Flange Edge Radius After Foming, Rt [25

Shiain ot Flange E dge 0166667

Flange Edge Masimum Strain Limit

-

Bending Calculations — Given dimensions of the bend
including sheet thickness, angle and K Factor of material,
the program determines the bend allowance and setback
for Vee Bending. The program also calculates the Vee
bending and Wipe bending forces based on the tensile
strength of the sheet material.

Bending Calculations L=

oE — /F_:}‘;'UL

N r— SetBack
Inside Bend Radius | Thickness
Sheet Thickness : | 135 fy e Included Angle
Included Angle. Deg.: [30

Incide Bend Radius ’1257 . Bend. Allnwanci
_ Setback,Sp | 0180000
KFactor: | Medum Steel -30DegVBends, ] [8

Bend Allowance : [0.214492

A Bending

Bend Deduction: | 0.105508
Strain, Outer Surface © 0171732
Strain Inne Suface: (0084554
Length of Bend
Vs Bending - Length Befors Bending : (3884452
U Bending [ twa 30 deg bends]
Lengh Before Bending: 5.788984
Force Caleulation
Tensle Stengh: [ Steel .10 Carbon, 60000 ~| [60000 VEE BENDING
Length of Bend : [2
Thickness: [03
Recuied Pad Force in'wiping | [1200.000000

Die Opening: [ 22 j\
Ves Bending Force | (500000000 4 Length of Bend
Wipe Bending Force | 150000000 WIPE BENDING

Spring Back Calculations - Given the material properties,

bend angle and bend radius, the program calculates the

spring-back in terms of change in bend angle and radius.
=

Bending Calculations

Spiing Back Calculation
Bend Radiss, 11: [125

Thickness: [03
Included Angle. ot [90 ] z Thickness|
Modulus of Elasticity : | 30000000

Basic Calculation %/ thaut Strain Hardening

Yield Stress | 20000

Advanced Caloulation - Strain Hardering Mal,

Material
Determing

Alter Spring Back - Calculated values

al - Included Angle
11 - Bend Radius
) - Included Angle after Spring Back
12 - Bend Radius after Spring Back

Mail. Strain Hardening Coeff

Matl Stiain Hardening E sponent

Bend Radus, 12 [0.126081

Included Angle, a2 90.771715




