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Introduction into Casting Processes
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_t Figure 16.19 Springback in bending.
T The part tends to recover elastically
after ending, and its bend radius

4 becomes larger. Under certain
conditions, it is possible for the final
bend angle to be smaller than the
original angle (negative springback).

Figure 16.20 Methods
of reducing or
eliminating springback
in bending operations.
Source: V. Cupka, T.
Nakagawa, and H.
Tyamoto.
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Figure 16.11 Schematic illustrations: (a)
before and (b) after blanking a common
washer in a compound die. Note the
separate movements of the die (for
blanking) and the punch (for punching the
hole in the washer). (¢) Schematic
illustration of making a washer in a
progressive die. (d) Forming of the top
piece ofan aerosol spray can in a
progressive die. Note that the part is
attached to the strip until the last operation
is completed.
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Figure 16.40 (a) Schematic illustration of the conventional spinning process. (b) Types of parts
conventionally spun. All parts are axisymmetric.
(a) (b)
Blank | |
Tool

v

.f:J-L“J‘ ( 18 ) Jg—ﬂ'

Deep Drawing s« coeud! —6

Lol ozl 03 wayei oSovs dcliall (8 dagall wllogll go Usleall Lw &uloc yuss
dao)l vasall (o uolydl (sle cuse oo 4l @ ac,soll s>Vl JuSois dlac

g0 by St LIl (5b 59290 1,5 998 giwrn 10,8 ol A yis Rogs (P! B e s T

Sl clooudl aawlgy Jl g1,s JsIs Loysll @90y s LlSing Lasew slyodl ashsll JSiw
Blg> Ue S5 Ul Lmwg zuiedl clows JSob 8o wawliss oslsly zuiedl JSoi 8o wowlion alSii
C9— U9l > R ioj |.L59 el a_o)'\U| 69_6.“ U0 ,J.l.cu > O Ao &l.g.i_ud|9 wJll
auiodl Llgy o8 wlas g

ol dodas cuun dsyy il o ool izl (08 ol (58 Wl asil dsuis Sy
sl i oLzl (58 ail) axyyidl po i i3S soll aziell Silgal (88 baes aic Lty
be all wlslp=>] Hlaso OIS 15] lde JSidl loS (iusiisdl) auexdl (oo Sl els O U9
e ,il) helo of clwlo paziwy Ol wowd wusdl 11d sdMy .ol wlslg=] oo uST 8,550
LS bheall UeSu VI wsw g (19) JSoadl yuss asogs WS (Blank holder or pressure ring
by awSe @i olid Wl Ls U3l OlawsV oo wasell gios sl @)l (sl
98 Lo w> gumo JSib JuSid o3I Db oysll 5 hd Gl oSy awlglhwVl JISLu\W
tosJWl JSeidb auoge

78



lig Al - At 400 L gLUY) A5 )8 22020 -3 - 25 Al G

rudigal) ) gisal)

(c) defective part 2 with fracture

A

Y

Figure 4.6. The parts after drawing and the defective parts.

(b) defective part 1 with fracture

(d) defective part 3 with fracture

)

Punch D,

Blankholder

force\ : )

Blankholder ____

Blank

Die =
(draw ring)

el ) 119 S

O Q

Jsiil) sl sl

JSadl g Ll

F alSiis wglholl sbYI szl ,lod s

79



lig Al - At 400 L gLUY) A5 )8 22020 -3 - 25 Al 8 a1 udigall ) giSal)

23y 8a>ly &d>y0 sle womdl pi Loasie oSl coew Jlgd ol ollas) dcwills
d < h 0sSy loius> sy J>lao sac sale i Sl g0y (goc w2z Lavly d > h 0gSy Losie

paziad pwlsoll cubiin (w8 aadaoll 5,1 sle Gl @doc . (20) JSii @ prtselt corw —

b iill abwles Lpale Jgogll (Soy il oe Byl 0lyazg ol sl ols puwlgo 2Ly
goVs pcls s JaSi of culs pue 5,3l oY juulgo JuSiiid) Lol pasiands 3Ll
Lpssliog Lpig 85U3) of lpzbaw (sle aids sl 959

alawlys oo 2 :0.1 Gw 29bis pSlasws o 250 & 0.5 G 2ol ,Ubdl srwlsall carlaisi Sy
JSadl dals dalnawl IS e wloadl 3y o pewlgoll e ddocg 5,WI sle el
o zoll Jahiwy das bl 0 gy g lholl (slsldl , hall (s e 8,9 wloll Jsls @6Le J>u
Lol oy bl WS Gan s oSou o o9 cdnolawllg @8Lidl o €1,all IV olwig
Lpiaeo adgho (sle 8)0wlol) sl (59 pasl jlase susig o)llg

Figure 15.19 (a) (b)

Examples of tube- ; ;
drawing operations, Stationary Die
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internal mandrel.
Note that a variety of
diameters and wall
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(which has been made
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