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Plate forming

BLANKING

Blanking force

FORCE= STRESS X AREA
SHEARING FORCE = SHEARING STRESS X Area of shearing
Max. Force= (0.7) (Ultimate strength) (Area of shearing)

le D -

w —(3.14)D
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shearing area =(3.14)D t

Dpunch =D
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D die = Dpunch +2C
C= (Mat. constant) X (t)
Take Mat. Constant =0.1

HOME WORK

Fig. shows 3mm plate sheared by Punch and Die of BLANKING operation. Do:
Draw the Punch and Die. Take clearance= 7% of thickness.

60mm

Fig.( )

Product!

Solution:
(1) Draw the Punch and Die. Take clearance= 7% of thickness.?

Clearance (¢c)= 7% of thickness
=0.07 x 3mm

= 0.21 mm

Dimensions:

Punch 50, 60, R5?

Die

D so= Dpunch +2C
=50mm+2 (0.21)mm
=50.42mm
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D60=60.12mm
R5=5.21mm"

s 60.42mm

Fig. shows 3mm plate sheared by Punch and Die of BLANKING operation. Do:
Calculate the Maximum force required to blanking operation. Take: Ultimate strength 240 N/mm2.

i 50mm i

60mm
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Fig.( )

Product®

Solution:
FORCE= STRESS X AREA
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SHEARING FORCE = SHEARING STRESS X Area of shearing
Max. Force= (0.7) (Ultimate strength) (Area of shearing)

= (0.7) (240 N/mm2) (Area of shearing)

product

Area of shearing=L xt

L = 40 mm+40mm+50mm+50mm + 4 x (3.14 x5mm)/4
=180 mm + 15.7mm

=195.7mm

(Area of shearing)=195.7 mm x 3mm

=587.1mm?

Max. Force= (0.7) (Ultimate strength) (Area of shearing)
=(0.7) (240 N/mm2) (587.1mm2)

=08.6x10° N
=08.6KN
l—'—‘;‘i'a""—(!__
IR . \
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Problems®
Problem 1

Fig. shows 2mm plate sheared by Punch and Die of BLANKING operation. Do:
1- Calculate the Maximum force required to blanking operation. Take: Ultimate strength 240 N/mm2
2- Draw the Punch and Die. Take clearance= 7% of thickness.

110

— 30 —|
R25

Problem 2

Fig. shows 2mm plate sheared by Punch and Die of BLANKING operation. Do:
1- Calculate the Maximum force required to blanking operation. Take: Ultimate strength 240 N/mm2
2- Draw the Punch and Die. Take clearance= 7% of thickness.’
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DEEP DRAWING
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Drawing force

punch holder

Drawn part

Dpunch =d

D die= Dpunch +2C
C= (Mat. constant) X (t)

Mat. Constant = 1.1
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THE DIAMETER OF BLANK

If thickness is a constant

) ¥ P—— Vbiank

HOME WORK

Fig. (4) shows Cup produced by DEEP DRAWING operation. Calculate the following:
(1) Punch and Die diameter. Take thickness (t) =2mm and clearance=( 1.1)x( t).
(2) The diameter of blank, assume thickness a constant during operation.
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Force

_Blank

=

Punch
Holder

Clearance J;'._

-4 =

Gand) ) Ales Y 30
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Force

Fleal Ay 25 sua

AR
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Punch
Holder

’.—

Clearance

cadl dlas ¢l 35, ma
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Clearance is the space between sides of punch and die in deep drawing, a

clearance (c) given by:
C=11t

sheet metal thickness. Genially, clearance is about 10% greater than = Where t

sheet thickness. See Fig. 34.

Quiz-A: Fig. (26) shows Cup produced by DEEP DRAWING operation.

Calculate the following:
(1) Punch and Die Diameter. Take thickness (t) = 2mm and
clearance = (1.1) x (t).

(2) The diameter of blank, assume thickness a constant during operation.
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Dpunch =d
D die=Dpunch +2 C
C= (Mat. constant) X ( t)
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Fmax

Blankholder

A LT i

M\M\@lﬁﬁmﬁ Vi

_ Db
=

DR
Where Db = blank diameter;

Dp = punch diameter

The limit: DR <2.0
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2.5 Reduction r

Defined for cylindrical shape:

_ Db-DP
Db

Value of r must be less than 0.50
Drawing Force <l 3 43 Y,
J8 8 g8 callati Uil g Babial) (olaal) ae Al S Jgead Lo 055 a sia Y1 e A0l cpslacal)
) A ) 130 KN B2 g 4 sllaal) 3 681 Y Jgaad) Cram g
Table. 1

Drawing force required for various

materials and reductions [kN]
[Rif: Todd, Allen & Alting 1994, p. 288.]

Percent reduction
Material

39%

43%

47%

90%

Aluminium

88

101

113

126

Brass

134

151

168

Cold-rolled steel

145

163

181

Stainless steel

190

214

238
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