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511 TYPES OF DIES

3.11.1. Claszification of Diex

The dres mav be classified as foflows

1 ::"Im:'lin- dies N 1".-,m-|“|".!.“| o

3. Frogreise tees 1 Transferdies

3 Plud-activated diaphracm die- A Multeagton dws.

1. Simple dies :

o The die sets which are made toperinrm a single press-working operation. such aspunch-
ing or bending. that 1= acoomplished 1n one stroke of the press. are called simple dies
& A single operation dic mar bela hending die. curlie die. wiring die and buldging die

2. Compound dies :

o Compound dies make clos tolerance and copeentric parts. as all work is done inone
stroke.

o Fig 345 shows 2 compound blank and draw die. The metal enters as a flat sheet, is.cut
w the right lench and as then formed over a reverse-tyvpe punch. Spring action on a
pressure plate sirips the part off the punch. The knockout pin, shown at the top. pushes
the part out of the upper die if it sravs on that zide when the die opens,

-

Fiz 348, Compound blank and draw die

3. Progressive dies :

— These dies are made 1ot and form o/ part in successive stuges or stafions of the dre
The parts are held together by the strip skilton or tabs until the last station or cut off,
Foree ar movement romes from the steip feeder artached o the press

— A progressive die can perdform very complex work. dong prereing, blanking. t'nrm_u'ng,
lapcing and nhtching. : : = -

® Tre advanteee of this g of die 15 that the tooling can he spread out,

® The cost of progre-sive divs 15 high and therefure they are usually bmited to bigh pro.

urtion operation-

- Transfer dies :
. Tramaircr aues, Lok peorreseive does, are also maln atiom s and are comsteoctesl on the
game prneiple. bor unlihe propoessive dies, the blacs- are cut oot first friem the rrip

ruoan -"-r..---_‘-n-'rw.'.-“_u..p, ..

..‘1Ir.:_.

M m}iés:;muwwi%-ﬁ
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stock and then mechanically moved through successive atages, sometimes arrangi

circle. An example of the type of part that would require a transfer die is she
Fig. 3.40. i

Pig. 349, Deap drawn part formed in a tranafer dio,

Comparison between Transfer dies and Progressive dies :
Transfer dies :
o Both are multiple station operation dies. >
(i) The main advantage of transfer die over progressive die is a reduced liability to dari |~ ©
due to scrap metal getting into the diee ae already cut blanks are fed to the diss,
(1) The elimination of a great deal of scrap loss is the greatest advantage of transfer o« .-
tions.
fiti) Transfer blanks can also be cut to take advantage of the grain direction of the mel 4
stock Tl
i) Transfer mechanisms generally have a higher initial rost than progressive die Eefu;?.. 1'—,;
Progressive dies :
(i) In progressive dies continuous strip from a coil is fed into the dies whereas in trangEl S
dies previcusly eut blanks are fed into the gies. “ =
(i) Progressive operations can usually be run at higher speeds and with shorter press strol i |
than comparable transfer operations. q
3. Fluid-activated diaphragm dies : ==
o Dirawing of sheet-metal parts may be accomplished by the use of fluids and a diap]:l.mﬁ.i._
® The process has the advantage of closer cantrol of the drowing operation so that pw b o _
that wsually require fwo drowing operations can be done in one, ;

6. Multi-action dies :

# Multi-action dies are used to perform multistep forming in one operation. The pun
and die segments are operaled in a sequence that is coordinated with the press strob

o In this setup (Fig 3.50) the entire sheet is held between tooling plates at all time. o
Unsupported metal does not flow with the punch as it does in conventional tooling. The
multiple, matched dies are made so that segments can be timed to move for an optimue T
forming sequence, The tools are mounted in & conventional hydraulic press, which is™
programmed to activate independent, external hydraulic circuits.

"
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: TI— Press ram
an!
3 . Solid punch
. “own plate segment ’ iy R
ot i i
e 1:4
- - | -
gh Blank ‘ Draw radius -
% _;n' of upper tier
g5 'ovable die S
geomenl N A\ 7
L3 Die segments cocked Completion of upper tier Complation of lower tier
)

(&) (b)
Fig. 3.50. Multi-action dies.

activated diaphragm and the multi-action dies have good control over metal

Note : Though both the fluid-
it appears that multi-action dies provides more

1ok is necessarv to avoid excessive thinning and buckling,
.+ 8.11.2. Causes of Failure of Dies in Metal Working Operations

1+ metal working operations. failure of dies generally results from one or more of the follow-

= uses
> 1. Excessive wear.
L 2. Improper installation. assembly, and alignment. '
* 2. Overloading. misuse and improper handling.

4 Improper dies design.

5 Defective die materials. ]
Improper heat treatment and finishing operations.
Overheating and heat checking te., cracking caused by thermal cycling.

6
7 8

. PRESSES

E
= 3.12.1. Classification of Presses
l?resses are employed to provide power to operate dies for blanking, forming, and shearing.

_mey be classified as follows :

¥ 1. According to type of frame :

.1 Open frame presses.

£ 1) Closed frame presses.

4 Open frame press : ;

f: Thie press is also known as ‘Gap fram
“*_ The most common type press is ‘open bac
" known as OBI press. Its frame is inelined backward w
* scrap or parts by gravity through the open back. It ranges
“ preee to floor presses rated upto 150 tonnes.

‘Owing to their construction, open frame presse
mainly for operations on smaller work.

t Thm presses are available upto EGﬂ-bnne capacity with strokes of 90 to 120 per minute.

¢' or 'C' frame press.

k inclinable C-type frame press’, commonly
hich facilitates the removal of
from small 1 tonne bench

s are less rigid and strong and are useful
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| Deep drowing

l 0 Cloed avefaee finiah and dimen-
shomal necurney,
U Low equipment and tooling roat.

ey Magh peoiduetion r:l‘l#

i
! tred Lo Nengths of vonnda, tubings,

square and angles ean be pro- |

duced,

(1 Moderate equupment and tooling
coRt,
i1 Wagh produetion eate,
tin) Gaod surfaee finish,

13
! (i) Peoaduetion of eonstant r'rn-m-w.w--l
f tions only
(i Delewmation limited to amall redoe
ITHTES
| (i} Lalsriention 1a necesanry

e —

(i} Forming of shallow or deep parts
of simple shapes only.
i} Limited to forming of thin sheets
U (fity Finishing required. .
|

el e e ————

5 Hot extrusion (1) Suitable for large reduction. (i) Componente with thin walls are dif- |
| ficult to produce.
. (11) Moderate cost of equipment and | (i) Only constant cross-section can be
4 toohings. | produced.
. | {111y Complex sections and long prod- | (iii) Lubrication is necessary.
: f ucts ean be produced. I {fu) Dimensional accuracy and finish
~ i | achieved are not good.
% Impact extrusion (1) Good finish and dimensional | (i) Deformation limited to small
' accuracy. ' reductions.
1ty High production rate, {ii) Suitable for produetion of light
2 | (iti) Generally no finishing is components from softer materials. :
5 required.
(iv) Suitable for production of thin
sections.
& - Punching and (1) Low cost of Iabm:r.' {i} Cost of tooling can be high.
\:. blanking (ti) High production rate. (ti) Limited to thin sheet applications.
- (iii) Almost any shape can be
-4 ' obtained.
-3 {iv) Moderate equipment cost. |
,E* Open-die forging (i) Simple to operate. | (i) Fairly skilled operators are re-
5 | quired.
r (it) Inexpensive tooling and | (fi) Can be used for simple shapes only.
_.'{f eqguipment.
o {iii) Wide range of workpiece sizes  (iii) Production rate is low,
| can he used, f
| (iv) Buitable for low production | (iv) Dimensional accuracy and surface
% | volume. i finish achieved are poorer.
| | (v) Finishing required for achieving
. ' final shape.
e R 4 i — - ——

i Closed-die forging

&

| (i) Can be ueed for production of | (i) Appropriate die set for production

| complex shapes,

(i) Buitable for high production
rate.

(igd) Good dimensional accuracy and
reproducibility,

of each companent.
(i) High equipment and tooling cost.

(iii) More than one step required for
ench forging.
(iv) Finishing required for achieving

final shape. |
— J




