BLANKING BY BLANKING
AND PIERCING DIES

oru.com

CONSTRUCTION AND USE OF CUTTING DIES

PURPOSE AND EKINDS OF DIES

Purpose of Dies—The purpose oi blanking and picre-
o dlies is to produce duplicate pieces of sheet metal having
and outlines of any desired shapes. Not only are the
pieces made i duplicate as to patterns and quality, but thev
are prowduced moere rapidly than by any other method of cutting
and piercing sheet metal.  Furthermore, the cost per piece
15 lower when the number of parts is great enongh to absorh
the original tooling cost. The cost of making the dies is
extremely high m comparison to the tooling required for other
methods, but the operating cost is low enough o offser the
g on production of large quantities of parts,  Since
craft production is high, many different parts are
required in sufficient number to warrant the use of expensive
i 0 pst per unit but to increase the
rate of prodoction. The making of such dies requires skilled
diemakers, hut the dies may be used by relatively unskilled and
quickly tramed workers, sine g
pends entirely on the dies and not on the skill of the press
aperators,

2, Kinds of Dies—The kinds of cutting dics commonly
used i the aireralt industry include conventional i conti=

nental, or posh-through dies; magnetic-tvpe bla o e
knowen in different plants hy other names, :
templets and press e and adjustable dies,  The
tional or standard dies, which may be piercing, blanking, p

o ¢, gang, or compound, are used o punch presses for
making both aluminome-alloy and  steel parts, when the pro-
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duction 15 lugh enongh to warrant their use.  The first cost
of this type of die is high, lmt this disadvantage is offset Wy
the high rate of production that is possible.  Continental dies
are less expensive to make, and the cost of setting them up in
the press 1s only about one-tenth that with conventional dies,
Imt the production rate permissable is lower than with the
standard dies and the die e is shorter,  However, continental
dies may he made for the economical production of a very
small mumber of parts.  Magnetic-type Wlanking dies, of which
the punch is made of plow steel and the die usually of rolled
Kirksite, also offer an cconomical means of blanking and
piercing many parts required in aircraflt manviacture.  The
first cost of such dies is low, they can be made quickly, and
they can e set up in a very short time in a punch press adapted
for their use.  The last type mentiomed, or adjustable dies, oifer
a quick, cconomical method of perforating and notching, and
eliminates a great deal of the time that would e required [or
making other types of dies.

CONVENTIONAL DIES

J. Blanking Dies. ()f the various tvpes of dies that are
in use, the blanking die iz probably the most conunon, since it
is used to cur out blanks, or flat pieces of stock, thus perform-
ing the first operation of a sequence or series. It is also
cemployed m more comlbinations for operations with other dies
than is any other tvpe.

The simplest kind of blanking die consists of a punch that
blanks out the stock by pressing it into an opening in the mating
die. Tor blanking alwminum alloys, the punch is generally
manle of annealed tool steel, whereas the die is made of hard-
ened tool steel. To keep the maintenance cost low, it is
desirable to labricate the cutting edges of the punch and die
as well as the stock itself with a mixture of engine oil of medinm
grade, a small percentage of farty oil, and kerosene.  The punch
is usually attached by means of cap serews to a punch plate,
which i turn is fastened to a part called the punch holder, or
shoe,  “The die s generally attached oo die shoe, or bed, by

AND PIERCING DIES 3

vap serews and dowel pins.  To make such a die practical for
production work, variims forms of attachments must be added,
such as strippers to remove the stock from the punch after the
operation 1s performed, and gages, guides, anl pins 1o aid in
locatig and guiding the stock being fed into the dies,

4. Piercing and Perforating Dies.—Iiercing, as accom-
plished i plercing dies, 35 [undamentally the same as blanking
and consists of punching small holes, such as rivet holes, in a
part.  The term Manking is applied to the aperation if the holes
are large, but generally the use of that term indicates that the
cut out portivu 15 the part required.

Piercing and hlanking may be combined in a single die or per-
formed in entirely separate operations, depending on the design
of the part.  When many closcly spaced holes are punched, the
operation s usually designated as perforatmg and the dies are
alled perforating dies.  Doth plercing and  perforating dies
require varieus attac

ments, as do blanking dies, to make their
operition practical and economical,

5. Purpose of Strippers.—The primary purpose of a strip-
per on any forn of cutting die is to ramove the worle from the
punch.  When the punch ascends after cutting, the strip of
metal from which the piece was punched will be carried up by
the punch unless a stripper is provided to act as a stop for
the strip. A second purpose of sirippers is to prevent distortion
of flat stock, especially on plercing and blanking uperations in
progressive dies, the stripping device in this case being attached
to the punch or the punch plate.  Tikewise, a special stripping
plate mst be provided on compound cntting dics to maintain
flat stuck.

6. Forms of Strippers.—The simplest form of stripper,
shown in Tig, 1, has an opening of width o [or guiding the stock
b, and of height ¢ equal 1o the thickness of the stock plus the
necessary clearance for free feeding of the material. The amonnt
of clearance depends on the thickness of the stk punched, As
soumne malerials are distorted more than others by the action of
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the punch, the amount of clearance varics.  The stocle b is shown
against the under surface of the stripper, which is the case while
the punch is being withdrawn from the stock.

The open-sude form of steipper shown in Fig, 2 consists of o
plate @ with a spacer & that provides a guiding edge ¢ along
which the stock 15 fedd. The open-side construction affords a
clear view oi the operation, allows for variations in the widih
of the stock, and eliminates end withdrawal when the panched
work must be gaged doring the operation,

¥. On most dies, strippers of the spring tvpe are used,
In Fig. 3 the stripper o 1s attached to the punch holder by
fillister-head  screws and is supported by springs around the
punches b Ie is adjusted so as to staned slightly below the cot-
ting end of the punches, When the ram of the press descenls,
the stripper clanps the work and holds it ander pressure, thus
preventing distortion as the punching is done,  The position of
the springs depends on the size of the die, the smaller dics heing
made as shown with the springs around the puneh, whereas on
the larger dies the springs are placed aronnd the serews,

& A third purpose of a stripper of the  permanentls
mounted type 1s toact as a guide for punches, as shown in Fig,
4. The stripper a is held by the screws & and a dowel ¢ to the
die o, and carries buslings ¢ wlich are acewrately located o
puzicde the punches f while they peneteate the stock g This eon
struction also aids in setting up the dics if oo goilde pins are
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used, because the bushings are made a close fit around the
punches, and the clearances of the die openings need not be
considered in the set-up.  The bushings may be made of hard
steel or bronze, with a punch clearance of from 0003 to 001
inch.  The height of the bushings s usually made from 13 to 2
times the diameter of the punch,

9. Guoide Strips.—Material passing through a die is guided
by means of guide strips or ping, and stop pins,. The goide
strips maintain the path the stock is to follow in its travel
through the die. They may be individoal strips, made only
for gmiding and registering the metal from either one or both
sides, or they may be embodied in the stripping arrangement,
as shown in Figs, 1 and 2. When the stripper is attached to
the punch, as in Fig. 3, auxiliary guide strips are necessary on
the dic,  Instead of using [ull length guide strips, guide pins
may e set i the face of the die and the steck goided along these

prins,

10, Stop Pins.—Stop pins are used {o register ar locate
the stock while it is being fed through the die, so that the apen-
mgs are cut to o calenlated dimension, either to pre wide accurate
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spacing or to effect saving of material.  Tmproper design of such
pins reduces the efficiency of the die and may cause shifting of
the stowek and hreaking of the punch.

Stop pins may be divided into two groups, namely, the fixed
type and the movable type,  The movable type of pin may he
operated automatically by the movement of the ram, by an
adjustable screw 1o the punch holder, or Ly the openings, or
perforations, in the stock. .

11. Fixed Stop Pins.Stop pins of the fixed type are
shown in Fig 5 {a) to {¢). They are set into the die and have
no adjustment; therefore, in case of wear, they must be replaced
by new pins. In view (a), the strip stock a is fed in the direc-
tion of the arrow and is stopped when the cdge of the punched
opening P comes against the end ¢ of the stop pin.  The pin has
a height d above the surface of the die, and the stock must be
lifted hefore it can be slid over the pin to the next position.
The pins in views (#) to (¢) are similar, but have ends of
varions shapes {o accommodate differently shaped perforations.
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The pin in view {¢) has a turned head and when worn can
vasily be replaced by a new pin of correct diameter,

A fixed pin may be arranged for continuous feed, as shown
in view (f}. by spacing the stock layout so that one punching
will overlap the preceding one and form a gap of width a {for
the stop pin b, thus climinating the Lifting of the stock over the
pin as in view (a). Another application of the [ixed stop pin
is shown in Fig, 6, The pin @ 1s mounted inoa breidge B over
the die ¢ and projects downward into the path of the stock d.
Alter the cut-off, or shearing, die ¢ descends, the piece that is
cut off to the length | drops onto the inclined face g and falls
out of the way, so that no lifting of the stock is required.
Instead, it is simply fed forward ecach time until its end strikes
the stop pin,

12. Mavable Step Pins—In Fig. 7 is shown a movalble
stop pin g inserted into an auxiliary punch b, which removes
the weh ¢ between the holes [ormed by the punch o so as to
eflcet o continuons feed.  The punch & cots only on the sections
¢ and not on the tull circnmierence,

To aveid lifting the stock over the stap pin, the arrangements
shown in Figs, 8 and 9 may be useld,  In Fig. 8, the stop pin a
Las an inclined face and is forced downward by a spring b, the
nut ¢ limiting the downward movement.  Thus, when the stock
is fed forward in the direction of the arrow o, the web ¢ of a
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punched hole strikes the inclined
face of the pin and lifts it.  As soon
as the web passes under the pin, the
stock 15 drawn back in the direction opposite to the arrow d
until the web strikes the pin.  The stock is then correctly
registered for the next operation.  The arrangement in Fig, 9
is similar, except that the pin is replaced by a latch a |ji\.-'i-}t!."d
at b and having a weighted end ¢ that canses it 1o drop after
the web d passes the point o,

13. As continuous feeding is the most economical pro-
cedure, more elaborate stop pins are less expensive to use, even
though they may cost more to make or buy,  In Fig. 10, the
stop pin @ s operated by an adjustable serew in the punch
holder.  As the ram descends, the adjustable screw strikes the
lever b and raises the stop pin above the stock o, Since the pin
has approximately Jfy-ineh play inits hole, it 1z forced by the
spring d against the far side of its hole so that it rests on top
of the stock.  On the upstroke of the press, the stack may Le
fed forward until the stop pin drops into the hole just pumched,
and registers the stock for the next operation.  With this type
of pin, the operator simply feeds the stock forward with a steady
pressure,

14.  Guide Pilots,—\When a part is pierced in one operation
and Dlanked in the next, guide pilots, or pins, are placed o the
cutting end of the blanking punch to locate the stock for the
blanking operation. The piluts should e acearately mounted in
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the punches, so as to locate the stock precisely, A pilot that is
permanently momied by heing driven into the punch is shown
m Tg. 11 (a). It has a diameter g for a distance # equal to
the thickness aof the stock, and its end is tapered to a point. The
shank should be a good press fit in the punch, and the large
end should be concentric with the shank for accuracy in aline-
ment. A punch fitted with permanent pilots g is shown in view
(#). Drilling both the holes & full length as well as natching
holes ¢ in the punch plate, allows the use of a pin to drive ont
the pilots,

15, The plunger type of pilot is shown in Fig, 11 (). Tts
shank g s surrounded by a spring & that 15 under pressure from
a mut ¢ on the end of the shank, A hole  comnterbored in the
top of the punch iz provided for the nut. A hole ¢ io the punch
plate allows the nut and pilot to rise when the pilot fails to enter
the punched hole, and prevents domage to the part heing
Blanked, A similar construction is shown in view (d), The
spring o rests against the punch plate & and the conmterhored
hole ¢ for the nut is formed in the punch plate. The pilot is
longer ue is guidel accurately by the punch 4.
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16. Clearance Between Punch and Die.—The clearance
between the punch and the die depends on the material to e
punched. For dural, the clearance may vary from & to 14 per
cetit of the thickness of the stock, according to the hardness of
the material bemy blanked.  1f the blank 1s to be held to size,
the clearance is deducted [rom the diameter of the puncl. ITow-
ever, if holes are to be punched to the exact size, the clearance
15 added to the dimensions of the die. Any drawing of a die
design should show definitely whether the punch is to he smaller
or the die opening larger. In addition, the important dimensions
should be given tolerance to insure that they will be accurately
finished by the die maker. Un plercing dies the clearance
berween the punch and die may be made less than with bBlanking
dies, usually not more than 3 per cent of the metal thickness, in
arder not to Iift the metal sheet on the return stroke of the ram.

17. Die Relief,—\When punchings are to pass through cut-
ting dics, die relief, or angular elearance, is required to prevent
them from sticking in the opening,  The amount of clearance
depends on several factors; mamely, the kind of material, jts
hardness and thickness, the accuracy to be maintained, and the
type of die. Clearance angles of from 1 to 2 degrees are com-
monly used on long-life dies, whereas angles up to 5 degrees
may he used on temporary or short-run dics. 1 the clearance
is started at the extreme top of the die, regrinding the top face
cnlarges the die opening, It is considered better practice to
start the clearance at a distance of from 2y to & inch below the
cutting edge to allow for regrinding the die.  The wall at the
top of the die opening is thus kept straight and the ariginal size
15 maintained throughout the life of the die.

18, Shear on Punches and Dies—\Vhen the face of a
punch or die is so formed that one part of the edge cuts in
advance of the remainder, or one edge cuts I advance of ather
edees, the punch or die is said to have shear,  The primary
object of providing shear is to distribute the work performed
over the entire length of the stroke, instead of punching the
whole hlank in the same plane. The lorce required is thereby
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reduced, and a press of a given capaeity may e emploved jor
blanking operations for which, otherwise, it would not be power-
ful cnough,  Other reasons for providing shear are: to reduce
the strain on the punch or die; to gain certain advantages in
Lolding and alining the stock; to produce a bend in simple
forms; and to creale certain stresses or conditions in the stock
for the other punches.  TFor example, the long narrow strip
shown in Fig, 12 is to be punched with two rectangular holes,
a centrol hole, and four other holes.  The punch @ for the central
lLicle enters the stock first and is followed by the punches b and ¢
fur the rectangular slots,  The rectangular punches have shear,
as indicated by the angle d, and thus Aatten or iron ont the
stonck and streteh it in preparation for the punches ¢ and | for
the side holes, these punches being located half the thickness of

the stock above the lowest points of the punches b oamdl e
Reversing the angle of shear on the rectangular punches would
compress the metal toward the center.  [n this case the punch
a would be made shorter 30 as to enler last of all

19, Two wavs of giving shear to a dic are shown in Fig.
13 () and (#). In view (a) the face of the punch is square,
whereas the top face of the die is sloped at a slight angle @ on
cuch side of a diametral ne,  Cutting begins at the points & at
npposite ends of a diameter amnd continmes down o the Jow
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points ¢ at the sides, The boss d is raised around the opening
ol the ddie to enable the die to be reground repeatedly,  In view
() the die is given shear by making the ends Digh and the
middle low, Cutting hegins at points g and O sinnltaneously
and proceeds to points . The punch also has shear, its facc
being low in the middle.

20. TIf the punch is flat and the die has shear, as in Fig, 13
(ur), the blank produced will he flat, but the stock will be dis-
torted, O the other Land, if the punch has shear and the die
is flat, as in view {¢ ). the blank will be hent, as shown at w, but
the stock will nat be distorted.  If hoth the punch and the die
liave shear, as in view (D), the blank and the stocl both will
wsnally be distorted. 17 it i desirable to have the blank hent
hecause of succeeding operations, the punch is given shear, The
direction of curvature of the blank will follow that of the el
of the punch.

21. ’unches are generally given shear by grinding them
to o wedge shape so that the stock 15 pierced at first along a

AND PIERCING DES 13

3
082 8a8 R0,
Cee®"
Fie., 14
line only and then griclaally to the shape of the hole,  Making
| the punches of different lengths, so that the holes are punchid
| i serquence,  gives the egquivalent of & shearing effect.  In Fig,

13 ey, for example, the large punch @ is made the longest, so
that it pierees the stock first and holds it to prevent any shifting
while the smaller punches b enter the stock, The power reqmired
at cacl stage 15 less than would be needed i all the plercing were
done in one plane.  As neither the punches nor the dies have
shear, the blank and the stock will ranain flar,

22, Piercing Die for Ring.—.\ die desicned o plerce o
tmber of holes in an annalar ring is ilastrated in Figs. 14 and
I4 and a cros:-
section. of the punch and the die in Fig, 15 The piercing

15 A plan view of the die is shown in Fig

puniches @ are set o the puoch plate S5, which 1= attached 10 the
prunch holders ¢ by means of dowels and several socket-led
cap serews d, A spring-actuated stripper o oserves to strip the
Blank from the punches after the holes have boen plerced, anl
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also guides and supports the punches during the piercing oper-
atiom.  The die [, shown in hoth llnstrations, which is doweled
and fasteneed by cap serews to the die shoe g, bas hardened
bushings fi to provide cotting edges and to take the wear in
place of the die itsell.  The diameter of such a ushing may be
greater than the counterbore in the die by 0001 or L0002 inch,
or it may be made the same size since a press Gt will hold the
bushing in place. The area of the shoulder on which the hush-
ing rests mwst be great enough to withstand the pressure
exerted on the metal by the punch during piercing,  The hore
of each bushing 15 given an angular relief to provide clearance
for the slug,  The vse of such bushings also permits changes
in the size of the holes punched, whereas on solid dies no change
can be made without additional work and expense,  DBushings
can also be replaced easily when they are damaged by broken
punches,

23. Piercing and Cut-Off Die.—A clip for the stringer
attacliment in the emergeney exit of an airplane may be pro-
duced by the piercing and cut-off die shown in Fig, 16, The
pumch is shown in view (a2}, the die in (&), and the assenbled
punch and die e (e, All the serews and dowels needed for
assembly are not shown,  The clip is o be made with one
ronnded and one square end and with a prerced hole near ench
e, Strip stock, as @, is led rom right o left mder the sirip-

AXKD PIERCING DIFS
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per b oand is held against the guide strip by a spring ¢ Tn the
first aperation, the stock i hronght to a point where it overlaps
the semi-circular opening o of the dic e The press 15 then
trippued, and the punch f shears ol the end of the stock 1o the
desired semi-cirenlar shape, while at the same time the puneh
g pierees a hole, The stock is fed in until its emd comes against
the stop &, and the press is tripped again, This time the ponch
feuts the blank off the end of the strip alomg the line ¢, while
at the same time it is cotting the semi-circular end of the next
Blank.  Also the secomd hole is pierced by the panch o0 To
insure that the blank is cut off completely, the punch [ is made
somewhat wider than the stock,  Alter the first operation of
shearing the end of the stock s performed, a complete blank is
procuced at each stroke of the ram and falls to the bed of the
press.

24. Progressive Piercing and Blanking Dies. Trogressive
plercing and blanking dies, also called follow or andem dices.
are those in which one part of the die punches holes in the
stock while another part Blanks out the completed piece com-
taming 1he holes punched in the preceding stroke. Thus, twa
pperations are performed on the same strip at each stroke, Tut
v different pieces; and a fnished plece 15 produced at each
strolee, but in separate operations,

A progressive die used for plercing and blanking gussets for
the intercostal, or brace, of the trailing-edee <kin 1= shown m
Figs, 17 and 18, Fig, 17 (0} 15 a plan view of the punch
mverted, (b a plan view of the die, and Figo 18 an assemliled
view, as seen from the fromt, with some parts inoseetion. Al
three views follow the same lettering scheme. The punch con-
sists of the piercing punches a for punching eight holes in the
part and a blanking punch & foe eotting ot the part. The die ©
has hardened Toshings o to receive the piercing punches aul an
opening ¢ in the die itsell 1o receive the blanking punch, The
e andd the h]:m]cing punch are wicle of an oil-lardemne ool
stecl, and the piereing punches and hushings of hardened drill
revl. “The die, blanking puneh, and punehs plate are aached o
the shoes Tee the customary dowels e cap serews
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25. The strip stock, which 15 2457 Alelad of 025-inch
thickness, iz fed from the right to the leit nder the steipperaf
TFig, 18, and is gnided lengthwise by the guide strip g against
which it is held by a spring b, Fig. 17 (1), acting through the
bracket i In the first stroke of the press ram the eight holes are
pierced in the stock, which 15 then fed mountil s end comes
against the stop pin [ The second stroke of the mum blanks vt
the pierced part and punches the holes in the next part.  As the
stowk s fed progressively through the die for the following
pieces, the trailing inside edge of the large hole is located against
the stop pin for each stroke. To aid in locating the stock pre-
ciscly, guide pilows &, Figo 18, are fitted in the blanking puuch
and enter the end holes already punched in the preceding
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26, Accuracy of Progressive Dies.—\Vhen stock is punched
i progressive dies, inaccuracies may appear in the blanks
hecanse the stock will not remam Hac on the die.  An exag-
peraled case s shown in Fig, 100 I the wrinkled stock o were
plerced with the punches & and ¥, the holes would be too far
apart when the stock is straightened onr. 1 the stock is blanked
after it has been pierced, the holes in the blanks will be closer
to the ends than 1= desired, becanse the stock 15 straight when
the blanking punch is in contact with it and returns to its curved
conlition after the pressore of the punch 15 released,

27. More accurate results can he obiained by using a
spring-supported stripper, as shown at a, Fig, 20, than by uzing
the type on the die illustrated in Fig, 18, since a constant pres-
sure 1= maintained on the stock ducng o operations,  The
screws B gl 200 are vsed [or adjusting the position of the
stripper, the counterhored holes ¢ enabling the Tolts o to be

o —
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adjusted vertically.  In setting up the punch-and-die assembly,
the stripper 15 raiserd until the punches project beyond it
otherwise, alining the punch and die would be difficule, After
the punch is located in line with the die, the stripper is set so
that it will extend dewnward a little beyond the culs of the
punches,  Therefore, the stripper will flatten the stack hefore
the plercing or blanking is done. Pilots ¢ amd ¢ m the blanking
punch that enters the opening f in the die, and guide pins g
locate the stock for the punching operations.  Since the spring-
supported stripper flattens the stock before punching, there is
no danger with this die of the holes o the blank being distorted
Ly the pilots,

28, Compound Piercing-and-Blanking Dies.—When holes
mst be located inoa blank with greater accuracy than can he
oftained with a progressive die, a compound  piercing-and-
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Blanking dic may e nsed 1o perform both of these operations
at the same thue,  Inoa compound die, the upper amd lower
members each contain a punch and a die.  This type of dic 15
expensive, becanse of the time required for the accurate tool
worle needed. When large quantities of parts are to he made,
hewever, the oviginal cost of the die is ofset by the rapid pro-
duction that is possilile,

An example of a componnd  piercing-and-blanking die is
shown in Fig, 21, The stripper a lits over the die &, which acts
hoth as a blanking punch and as a die for the conter holes,  The
stripper is adjusted hy springs ¢ and serews o w project slightly
abowve the top face of the die when it is in its highest pHwsition.
The picreing punches ¢ are carried by the punch plae foto
which 1= sorewed the upper die oo When the ram i descends,

m
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the stock 15 gripped hetween the lower fuce of the die g and the
top face of the stripper ¢, which is depressed until the stock
lU'.'IL'|]t':i the wpper st {ace of the die b, As the ram L'I_l1'l1'i111!|l.‘H tii
descend, the die & blanks the stock and the punches ¢ pierce the
thiree holes.  The blank passes iuto the npper die g, pushing the
stripper, or knockout, ¢ upward., o othe return stroke, the
stripper a strips the stock from the Jower die by at the same
time, the knockout {, actuated by the spring §, ejects the hlank
from the upper die, The guide pins & keep the dies correctly
alined.  Instead of steel hushings for 1
in previous illustrations, these bushings are made of babibitt,
which is poured directly around the guide pius when the die is

wognicde pans, as shown

leing e,

20, A similar type of compound die s shown sel-up m a
punch press in Fig, 22, The part ¢ iz pievced with six holes
and blanked Trom -inch 208587 stock 500 The lower die e,
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which is surrounded by the spring-supported stripper o, hlanks
the stock and acts as the die for the piereing punches that are
set in the upper dic ¢, This compound die operates i the sane
manner as the one shown in the preceding illustration, except
that the knockont, mstead of being spring-supported, 15 actuated
by a cross bar f that strikes an adjustable bolt ¢ as the ram
rises, For cach punclhing operatiom, the strip stock s fed far
enough to leave sufficient material between the holes for a sim-

ilar blank, which 1s punched out with the stock turned over on
i1,.~i. other 9:51‘[:;‘!, _\\:t'.‘ﬂil'l'i_-‘" thie ]J]ﬂll]r.ti 1 this WHY SAVES &6 consider-

able amount of material that would stherwise e scrapped.
30. Blanking and Forming Die.—Many parts are af such

a nature that they can be blanked and formed in a single oper-

aticn, A conmoon example in the wrerait ndustry 15 ihe

e
i many parts 1o reduce their weight,  Alse such holes may e
sedl In |1Jila‘f.' of heads in large, [lat, ]ig]lll_\ —stressed areas to

blanking and flanging of hghtenming holes, which are desira

m
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Fig 24

recuce “oil-canning.”” Ta inerease the stiffness of the fat sec
tion, a flange or bead should be Tormed aroend the hole. Tn
Fig. 23, hehtening holes o are being blanked and their edges
flanged in the strip stock Do As shown in Tig, 24, the die con-
sists of the forning and hlanldng die o, which i surrounded by
a stripper b that is of the spring tvpe.  To avoid seratching the
metial while it 15 being removed from the die, the lower part of
the stripper is covered with cloth,  In some cases, cven the
punch and die may be covered. A commuon method of fastening
the cloth to the various parts 1= o use shellac as an adhesive.
The Banking of the hole is performed by the central part ¢ ni
the lower die, which is shaped around its outer edge to the form
reruired on the flange of the hole, When the ram of the press
descends, the stripper comes into comact with the stock amd
halds it in place as the upper die ¢ continaes on down to Blank
the material and Nange its edge.
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31. Netching Die—Notching is essentially a blanking aper-
atiom i which the cutting 15 not done arouned the whole punch
It nsually aroumd only three sides,  In Fiz, 23 2 number of
280 Aleladd wing ribs are shown with their edges notched a
o to recelve stringers.  These cul-outs are made on the notehing
die shown in Fig, 20, The die @, which bas an opening of the
same size and shape as the required cul-out, 1= fastened by cap
serews and dowel pins 10 a die shoe £ that is clamped to the Tl
al the puncl press. The punch ¢ 15 lkewise fastened by cap
serews and dowels to the punch plate f which in turn is attached
tooa punch holder ¢ The stripper plate f s spring-supported
from the punch plate @0 The wing rib, which las previously
Lieen cut to its regquired cutline with the exeeption of the siringer
notches, is inserted against the stop pins on the dic and each
cit-ont 15 maede inone operation of the press,

32. Class B Dies. Ihe dics that have previously been

lustrated and described are Class A dies and are made of ool
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steel by skilled tool and die makers.,  Annther type of dic, which
15 stilar to the Class A die but less accurate, is the Class B
die.  The tolerance maintained with Class 13 dies 1s 4, inch,
Lut they are cheaper than Class A dies, more durable than
magnetic-type blanking dies, and entirely satisfactory for simple
parts with a small number of holes and a thickness of not more
than 4 inch,

The punch and the die of a Class B set are made of plow steel,
amdl their shearing cdges are either case-hardened, or ground
off, built up with welding rod, and then grownd o Gt The
parts of the die are either welded together, or serewed and
doweled together as with a Class A die. In the construction
of a Class B odie, however, the parts are nat fastened perima-
nently to dic shoes, Instead, they are drilled with standard
holes by using a deill i, and attached to the shoes by cap
serews that can e quickly remowved to change the die sets,

Thereiore, one set of die shoes can be used Tor o variety of di
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all of which have been jig-drilled to adapt them to the dic
shoes.

33, The punch and die of a Class B set are shown m Figs,
fig. 27, is welded to a
punch plate 0, which is [astened by two dowel pins ¢ and four
socket-head serews d to the punch-holder ¢, The punch can he
removed, when die sets are to be changed, by unscrewing the
cap screws and prying the punch plate off the dowel pins by
inserting screwdrivers under opposite sides of the plate in the
groove f.

27 and 28, respectivelv, The punch a,

The corresponding die o, Fig, 28, 15 welded to two strips 5,
which are doweled and screwed to the die shoe oo A stripper o
is fastened by cap screws to the die and is raised from the die
face by spacers ¢ that allow the stock to be fed underneath the
stripper and guide it cross-wise.  The whole die unit can he
changed 1o the same way as the punch and punch-plate assembly,
when another die set 15 to e mounted 30 the die shoes,
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34, Blanking on Special Machine, —A hvdraulic punching
machine that was specifically designed for blanking and notching
circumferential stilfeners is shown in Fig, 20, It consists of a
series of hydranlic cylinders @ arranged in a semi-circle on
standards & which can he adjusted in a radial direction on the
base plates ¢. This adjustment of the standards permits the
use of the machine for punching parts of different radin, The
pperator of the machine stands in the open bay [ormed by the
base plates and, with a feot-operated valve, controls the pres-
sure it the oil lines 4.

At the end of cach piston rod, a die set ¢ I3 mounted, as
shown more clearly in the close-up view, Fig, 300 The piston
rod a i5 attached to the panch holder & of the die set, and the
punch holder and the die shoe ¢ are provided with guide pins d
to insure accurate alinement.  The part to he unched s
lncated carefully on the dies ¢ and the foot valve is then tripped.
The punch § in each die set punches the stick, which on the
ppstroke is removed from the punch by the spring stripper .
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CONTINENTAL DIES

35. Construction of Continental Ddes. A\ continental, or
push-through, die is the simplest tvpe of steel die, Tt consists
of a loose punch and a die of the sane shape as the desired
part, together with a stationary stripper attached 1o the top
face of the die. Such accessories as spring-operated  strippers
and koockouts are not wsaally required, and die shoes are ot
used.  With the continental die set shown in Fig, 31, the punch
it 15 forced hy the run of the press to pass through the stock 0
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and intn the spening of the die e, The stripper o is raised aliove
the top face of the die hy spacers along two edges i order that
the stocls mav be fed Tengthwise Detween the die and stripper,
The spacers are selected to wive a clearance of approximately
020 inch for Lght stock, and 5% inch for thicker materal., The
stripper, hesides stripping the stock from the punch, also serves
to locate the punch directly above the hole o the die.

The punch and the die are made of case-hardencd low-carbon
steel, such as S.ALL 1023, {or light service; of high carbon
tool steel when strength and endurance are required : and of
a non-shrinking oil-hardening tool steel for the blanking of
large, intricate designs, The punch is made straight from the
cutting edge for a distance of % inch, and then is given a clear-
ance taper of 3 degrees. The die should also be made straight
from the cutting edge, nsually for about L inch, and then tapered
S degrees,  For a plain blanking die set, the die shoukd be abont
$-inch thick for stock up to o inch in thickness, $-inch thick
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for stock from Ny to % inch, and l-inch thick for stock from
b to Linel. The puneh is generally made 1-inch thicker than
the die.

36. A continental die for I-inch  aluminum-alloy  strip
stock is shown in Fig. 32, Heavy flat plates g and B are fastened
to the ram and hed, respectively, of the punch press.  The strip
stock ¢ is inserted between the die o and its stripper e, the pranch
i1z placed in the hele in the stripper, and the part is sheared
out by the press foreing the punch through the material into
the die opeming.  The punch and shearcd blink are then pushed
out of the die, the stock iz moved forward, and the process is
repeated to blank out the ather parts.  Since the die must be
removed from the press and then replaced cach tine a piece is
Llanked, and considerable time is required for removing the
punch and sheared blank from the die, this type of die 15 slow
for producing a large number of duplicate parts,  However, &
15 faster than cutting the blanks by hand methods and, being so
much less expensive than conventiomal dies, it offers a good
cotnpromnise for producing many dilferent parts.

37. Cost Comparison of Conventional and Continental
Dies—M sty of the comparative tooling and  operating
costs of conventional and continental dies has heen made by one
airerait company to determine a practical method of die selec
tion. The cost data were based on both labor and material cost
for making the die, labor cost on press operation, plus an over-
head of 100 per cent on all labor.  The average cost of making
a enntinental die was found to he approximarely $20, whereas,
the average cost of conventional dies 1= approximately $100,  In
different companies, the average cost ol conventional dies may
ary widely, according to the relinement with which the work
15 done, Some fimd that, on the average, their conventional dies
cost only three times as much as their continental dies,  In the
design of cither the conventional or the continental die, 1t 15
important 1o include all the features necessary to perform the
joh with the least effort, waste of material, and labor cost: to
embardy the finer points of design that cause the operation of
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the die or the assembly of parts to prove less costlyv o and ac the
same time o keep the design as sinple as possible,

38, In additiwm fo the die costs, the labor cost on press
work must be comsidered, With a conventional die the oper-
ating costs are meh lwer than with continental dies,  There-
fore, as the munber of parts to be produced increases, the total
cost of making the parts with a continental die will equal, at
sote point, the cost with a conventiomal die. Below this quan-
tity a continental die 1 more cconuimical, whereas a conventional
die would be better for a greater numiber of

The study made by the atecrall company ncluded varions

(HEWE

cost ratios and showed that if the cost of making the conven-
tional die is twice that of the continental die, the critical nn-
ber of parts is abont 7500, At a three to one cost rating the
critical munber is ahout 17,500 at four o one, abaut 27 000 ; at
five to one, about 33000 and at =ix to one, about 44,000,
These data are based on an estimated production of 260 parts
per bour with continental dies and 1,000 parts per hour with
comventional dies, or a production ratio of approximately 1 1o 4.
However, a more probable production ratio would he 1 0 10,
rather than 1 to 4. The hoal decision of whether to use a
comventional or a continental die, i only these two tvpes of
dies are considered, depends on the adapiability of each type
for the part in question, the comparative cost data, the con-
sideration of any variable factors, such as the rate of production,
that might ellect the comparative costs, and the possibility that
future requirements may differ from the present production
estimate,

MAGNETIC-TYPE ELANKING DIES

39, Application of Magnetic-Type Blanking Dies.—A\
recently developed type of blanking and piercing die, known in
different aircraft factories by such names as the pierce-hlank
templet or PET, press templet, or type I die, has greatly
tacilitated the fabricatiom of sheet-metal parts. This die is
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simple in construction, is mueh less expensive than eonventional
dies, costing only about $20 for a 6 by & inch size, and can be
made quickly by relatively unskilled Tabor,  The cost of serting
up the dic in a press s low, since the punch is simply set over
dowel ping in the lower shoe of the die set, amd the die 3= set
over dowels in the upper shoe and hebld there by permanent mag-
nets in the face of the shoe,

IMes of this type are capable of blanking parts, with accurately
lncating tooling holes, at higher speeds than is possible with
routing.  Imricate designs can he blanked cheaply as com-
pared to the cost with other tyvpes of dies, and the size of Dlanks
that can be produced is limited only Ty the size of the press
available, since the dies can be made in sections that arce splined
and riveted together,

40. Some limitations are imposed on the design of parts
tr be blanked in this type of die.  Aluminum alloys ap 1o 051
inch in thickness can be Dlanked with o maximuom production
af 5,000 parts; normalized chromimi-molyladenum steel can be
hianked up to 051 inch with a maximum production of 2,000
parts 3 and annealed corrosion-resistant steel can be blanked up
to (025 el with a maximum production of 1000 parts. A
tolerance of 4010 1och can be mamtained,  The waminnm
width of cut-outs in an aluminume-alley part is § inch with a
recommended mininmm of % inch, and the mininnm corner
radius 15 4 inch with a recommended minimum of 7 inch,
For steel blanls, the recommended mintmoum widih of cot-onts
15 7 inech, and the recommended minimwmn radins 15 alse § inch,
Holes smaller than approximately L inch cannot be pierced in
steel or in alummum alloys over 04 1nch thicl.

41, Construction of Magnetic-Type Die. -\ magnetic-
trpe Blanking and piercing dic is shown in g, 330 The die o
is made of ralled Kirksite, which may he from % to | inch in
thickness, and 1s fastened by flush rivets b oto a J-inch steel hack-
ing plate . Piercing punches @ are set within the blanking area
of the dic to pierce corresponding holes e the blank and are
retained T a 1-inch steel plate e
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The punch [ is made of J-inch plow steel, such as 5. 1045,
or a chromint-molvbdenum steel, depending on the nuterial
to bie blanked, The punch is machined to size and then used to
shear the Kirksite die to its correct shape, the dic opening
having an inside taper of from 15 to 30 degrees, Holes g are
machined in the puneh to correspond to the piercing punches o,

and the punch is riveted to its hacking sheet i Spaced backing

plates § permit =lugs from the piercing punches to fall to the Trel
of the press; these slugs may be blown ont by compressed air
if desired,  Rubber or neoprene strips j oare cemented around
both the punch and die to act as strippers,  Boecause of the
excessive pressure of the rubber, hoth punch and die are madcle
Linch thick [or blanking material over ', inch i thickness
otherwise, the pressure exerted by the rubber nnght swell the
die aned make it unusable.  Tor a part having a narrow section
or cut-out, the die way e made $-inch thick to facilitate plac-
ing more rubher under the part to aid in stripping the stocle
In the latter case, the ncrease in thickness of the die does oot
necessitale a proportional increase in the thickness of the puch
if a F-inch punch shears the sheer metal satisfactorily.

42, Multiple-Type Magnetic Blanking and Piercing Die.—
A maenetic blanking aud piercing dic-set for a tank ballle 1s
shown in Fig, 34 The die o, as in the case of that shown in the
preceding lustration, 1= made of rolled Kirksite and is fastened
by means of flush rivets to a steel hacking plate b, Large punch-
cs ¢ and small piercing punches, surronmded by rubber grommets
d, are set within the blnking arca of the die.  The punch ¢

n ———
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has corresponding holes fand 15 riveted 10 s backing sheet g,
Rubler or nenprene strips & oand the ruller grommets, or
wiashers, o around the snall plercing punches strip the mate-
rial from the punch and die,

43, The die-set llustrated in Fig, 34 is used in the
hydraulic press shown in Fig. 35 In maost cases this type of
cie 15 used in mechanieal punch presses, but, in this case, the
Targe size of the die required a hyiranlic press. On the Dhed
of the press is clamped a bolster @ having a number of pins @
set in its surface.  These pins allow the slhogs from the piercing
punches o fall through the die. Dowel pins ¢ serve 1o lneate the
die in the press. A shoe d having magnees st in its face is
clamped to the rum of the press and holds the punch,  Saiety
serews may be used o aid the tuagoets m holding the die Lrmly
amd also for securing the punch on the bolster.

[n Fig, 36 the die set 15 shown located o the press and o
blank @ has been cut from the sheet stock, In using this type
uf die, eare should be taken to lower the ram just far enough
that the punch barcly cracks the metal through the die and goes
po further. If the punch iz allowed to coter the die too far, the
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rubher stripper in the die will be cut and snon hecome unusable,
In aperation, the Kirksite 15 flattened slightly by the pressure
s that its opening tends to close around the die, thus com-
pensating for wear.

44. Steel Dies.—Steel, as well as Kirksite, may be nsed
for the die block.  In general construction, the two tvpes of dies
are the same and differ mainly in their cost and length of life,
A Kirksite die i cheaper to manufacture than a steel die, bt
the life of a steel die is wsually muoch longer than that of a
Kirksite die when working the sane material.  Therefore, the
advisahility of nsing steel instead of Kirksite s Targely deter-
mined by the mumber of parts that the die 15 to produce. As a
general rule, steel dies are used more extensively than are the
Kirksite dics for blanking and piercing alunnm-alloy stock
ni thickness over 064 anch, and for performing similar opera-
tioms on sheet steels, especially on stainless steel,
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I 5° J 45. Magnetic Die Shoes.—The magnetic dic shoes are

i = Ca made in each plant in a variety of sizes to handle the varions

= = 5 die sets in use, and differ in the method of locating the mag-

T T — nets in the different sizes.  The construction shown in Figs,

i _A HEl 37 and 38, however, is typical of that employed in making these

2R sets.  In Tig. 37 is given a plan view of the punch holder, or

P, upper shoe, in an inverted position,  In Fig, 38 (a) is shown a

e ] i section of the assembled shoes along the line £-8, Fig, 37, and

& ‘I“,__?} M L] i {b) @ section of the assembled Sslte?c::' a]::mg the Iine..-_I-,-i.

E: firt Dowel pins a lacate the punch and dic in their proper positions,

ag i o and holes b Flf'_e provided to rl:":"L‘Ei\'{.' the Eill-l..'l.“.' SETEWS, P:.'rnmuc.!m
i o magnets ¢, Fig. 38, are set in a cast aluminum block d, whicl
Fio. 37 1s fastened by dowels and cap serews to the punch holder, The

magnets are hekl by bolts ¢, and the space around the magnets
and bolt heads is filled in with a bismouth alloy J:* known as
Cerromatrix.

ADJUSTABLE PERFORATING DIES

46. TUse of Adjustable Perforating Dies. —Adjustable per-
forating dies are being used in aireralt work for many types of
aperations,  With these dies, holes of any shape can be punched
and many notching operations can be performed.  They are
Section dod especially useful where a small quantity of parts are to be pro-

fa) duced ina mininmm length of time and at a low tooling cost,
Since, {for many parts, standard adjustable punches and dies
can be used, the time lost waiting [or dies to be built and
extended delays in production caused by die breakage are
climinated.  With the die shoes mounted in the press, assorted
jobs can be tooled up by simply changing the position of the
retainers, or holders, for the die bushings aned punches.  For
special jobs it may be necessary to have suitable punches and
dics made to specification.

H 47. Perforating Fire Wall with Adjustable Dies.—A part
sierisn B | that can be perforated with adjustable dies is the fire wall
o) shown in Fig. 39, This piece has one large rectangular hole and

Fea, 38 38

many smaller round holes to be pierced.  The punch set-up jor
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this operation is shown in Fig. 40, and the dic set-up in Tig. 41.
The die shoes g, which have T-slots to recetve the heads of the

clamping bolts, are mounted in the press. one on the ram and
the other on the bed, To these die shoes are attached the
retainers I that hold the punches and dies. Thus, the rectan-
gular hiole in the fre wall is blanked by the punch ¢, Fig. 40,
and the die ¢, Fig. 41, The series of evenly spaced holes in the
center of the part are pierced by the punches assembled on one
plate at o, Fig, 40, and the corresponding dies at o, Fig. 41,
The nther holes in the fire wall are pierced by their respective
punches and dics.

A48, The getion and constrisction af the ]’111I1C]] atvd lie units
are shown in Fig, 42, The punch o is held in its retainer b,
which is halted to the die shoe ¢, by means of a set screw o
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that fits in a noteh 0 the shank of the punch,  The stripper ¢
around the punch is supported by dour springs that provide
aderuate stripping action,  The die hushing f is also held in its
retainer g by means of g set screw,  An aperture hoin the die
retainer just below the bushing permits the shigs of metal that
are cut from the part to fall through to the die shoe. The work
i 15 located against the cdge stop [ and pierced by stripping the
ram.  The stripper wnit holds the worke steady as the punch
pierces it and then strips it from the punch,

49. Setting Up Adjustable Dies.—The only tooling
reruired to set up adjustable dies is a lavout templet of the
part.  The templet, which is made of sheet steel [y inch in
thickness, is drilled with holes 4 inch in diameter at all points
where hales are to be punched in the finished part. The templet
ea then be used to Jocate the dies m the press, which may be
either mechanical or hydraulic,
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The first step in the set-up operation is to mmmt the die
shoes in the press. Then the die retamers are placed on the
Littom shoe, and a pilot plug is inserted in each retainer.  These
plugs arc male cylindrical to it i the retainers, and a needle
point on the upper end of each plug serves to locate the retainer,
with the aid of the templet, in its correct position,  The templet
15 placed oyver the retainers, as shown at ¢ in Fig. 43, and located
against the edge stops b that are clamped on the shee, The
retainers are located so that the needle pomt of each pilot plog
fits into its proper templet hole, and are then bolted securely in
position. These retainers are damped with two bolts. A con-
venient method of adjusting the retainers acenrately is to tighten
the nur nearest the large end of the retainer and leave the end
ome fairly lonse.  The retainer can thew he bommped gently to its
proper position, and both nuts drawn tight,  Additional dies,
stich as the one shown at ¢, may be located under the templet
and bolted moplace,

50. As zoon as all the die retainers are located on the dic
shoe, the templet is removed and the pilot plugs are replaced
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with set-up plags.  These plugs are machined on both ends so
that one end Ots into the die retainers and the other into the
punch retainers.  As with the die retainers, the punch retainers
arc first clamped loosely to the upper shoes, and then Tocated
in their correct positions and bolted securely.  The set-up plig
a, Fig, 4, insures accurate alinement of the punch and die
retainers.  With the plug located in the die retainer b, the ram
s lowered and the punch retainer ¢ adjusted until it fits over
the upper end of the plug. The retainer can be humped gently
for slight adjustments until the set-up plug rotates ireely and
slips vertically without binding,  The retainer bolts should then
be drawn tight and the alinement rechecked with the plug, to
make certain that the punch retainer has not been shifred. It is
good practice to Lighten the bolts gradually and at the same tune
to rotate and slide the plug as a continuons check,  The ram of
the press is then raised and the set-up plugs are removed. The
die bushings are placed n their retainers and Tocked by their
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ser screws,  The punches also are inserted in their retainers and
locked, as shown in Fig. 43 Next the stripper unit, similar
te that shown at a, s placed over the punch and fastened by
means of a sel screw on the side of its upper plate.

51. The method of lncating larger die sets, such as the one
shonwn at e, Figs, 40 and 41 differs somewhat from that just
describd, since these sets are not of the retainer tvpe, The die
is located on the bottom shoe by means of a pilot plug Mting into
a tenplet hole,  This part of the operation is the same as that
followed in locating the die retainers.  The punch, however,
must be located in a different manner,  First it is placed on the
die and the ram is lowered until it just touches the top of the
punch unit,  Clamps are then used to fasten the punch securely
in its correet position, This type of punch also is provided with
a spring-supported stripper. When many holes, either laree or
small, are to be punched close together, the stripper unit can be
artatged to cover a number of punches.

52. Adjustable Perforating Gang Dies.—erforating gang
cdies are used for punching a large number of holes in either
sheet metal or extruded stock,  They can be used to good
advantage m aireraft work for punching the large number of
rivet holes required in siringers aned similar parts. A die of
this type with adjustable punches is shown in Fig. 46, The
punches @ are screwed to the punch plate and, during the
perforating operation, pass through bushings in lie stripper
plate & and corresponding bushings in the dic plate o The
punches are adjustable 1o pierce holes of either 3inch or 1-inch
spacing.  To insure perfect alinement of the paches and the
Bushings, two heavy guide pins o arce ased.

The edge of the stowk to be pierced, in this case a 2487
stringer #2 inches long, is dnscrted in the slot between the
stripper plate and the die, as shown in Fig, 47, aml a series of
holes is pieresd by wipping the ram. The stringer o is then
moved along for the next set of holes and is positioned by a
stap pin at the end of the die,
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HYDRO-PRESS BLANEING DIES

53. Hydro-Press Blanking. A method of hlanking that
has Bbeen used in the airerall indusiry o a considerable extent,
but which 1s now seldom employved except for special cases,
involves the use of a steel, Kirksite, or steel-edged masonite
for the punch, and trapped mubber for the female die. The
operation s performed in a single-action hydraulic press that is
efuipjied with a rubher pad enelosed in a cast-iron container,
wlneh 1s Dbolted to the upper platen of the press.  l'resses
viuipped with such pads are known as hydro-presses. The
disadvantages of blanking in a liydro-press are as follows: the
damage done 1o the rabber pad Ty the cutting: acton ; the con-
siderable amount of serap material involved; the slow rate of
production ; and the Lability of damage to the press because the
shearing takes ploce mstantaneously and with a severe shock,
The process is applicable to blanking only 50} stock and then
in few instances, such as producing beaded or tanged lightening
holes, or forming and trinnmng slightly contoured sheets. The
combined Torming-and-hlanking action s not satisfactory for
iahiricating ordinary flanged parts,
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534. Principle of Hydro-Press Blanking.—DManking on a
hydro-press is produced by a combination of stretching and
shearing as the pressure exerted by the rubber pad increases.
When the ram first descends as in Fig, 48 (a), the rubber o
locks the material & to the shear die ¢, which is generally made
4 inch in height and given a side elearance angle of 6 degrees.
As the ram continues 1o descend and pressure is developed
Letween the robber pad and the sheet metal, the overhanging
part of the material is bent down, as shown in view (b)), until
it is locked to the press table . Tension is built up in the unsup-
ported area between the point where the stock is held to the
table and the cutting edge of the die until the material 13
sheared along the curting edge, as in view (o),

55. The die illustrated in Fig. 48 is of the simplest tvpe
and removal of the scrap is usually difficult.  Therelore, such
dies may be modificd by placing them on an auxiliary plate, by
using a support bleck, or ring, around the whale die, or by
building the support block in the die itsell.  Removal of serap
is facilitated when the number of shear dies is used on the hydro-
press table, since the dies are placed about 1 mch apart and
serve as support blocks lor each other.  Again, on the tvpe of
die illustraled, no means 15 provided for holding the material on
the shear dic. This can best be done by the use of lncating pins
in the die, over which fit corresponding holes in the sheet stock,
T'wo pins are sufficient for short parts, whereas for long, narrow,
parts three such pins can be used to advantage,  Other methods
of preventing the material from slipping as the pressure is
developed and the rubber begins to fluow, are to lay an auxiliary
soft-rubber sheet over the material, or to place o metal hold-
down plate, which has the exact contour of the shear die, un the
sheet metal and over the die,

56. Forming and Shearing Lightening Holes.—Generally,
lightening holes are cut in the hlanks before the parts are Tormed,
bt the holes can be cut and the Aange or bead formed in the
hydro-press in one operation.  One tvpe of form block used for
the flanging and shearing of the hightening hole s shown in Fig.
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AND PIERCING DIES a3

4. The part a is formed by the pressure of the rubber pad to
the shape of the Kirksite hlock & and is sheared over the cutting
edge of the steel insert ¢. The serap of drops into the die cavity,
A e that is stmilar bue thar beads the lightening hole instead
of flanging it, is iMustrated in Fg 500 The sheet-metal g s
sheared along the cotting edge of the steel mseer b, and the bead
is [ormed in the depression ¢ o the insert. A die having a steel
insert to act as the shearing edge has a longer life and s more
satisfactory than a die made cntirely of Kirksite

S7. On both the dies just deseribed, the serap drops into
the die cavity and must be removed during the run, if o larpe
muwnber of parts are being formed ; otherwise, the serap will Gll
the cavity and interfere with the shearing operation.  To olviate
thiz comdition, the die shown in Fig. 51 has been devised. The
shearmy die @ is raised above the rest of the die.  As the rubber
descenids, it shears the stock over the cutting edge of dic o and
then forms it in the bead b around the die. Sinee the serap
remains on the top of the shearing die, it can e removed easily
when the tahle is unloaded.

58. Forming and Shearing Cell-Door Skin.—\ slightly
vontoured part, such as a eell-door skin, can be formed and
sheared in one operation in a hydro-press. As shown in Fig.
52, the finished part @ has a slightly irregular contour in Tloth
directions,  The sheet stock is placed on the die and, if desired,
awosoft rihber hlanket can be placed over the sheet metal in order
to save the rubber pad,  As the pad descends, it locks the sheet
metal on the locking bead & and prevents it from shifting as
more pressure is developed.  The material then shears along
the cutting edge of the die, thus trimming off the serap ¢ Both
the part o and the serap ¢ can be removed readily from the dic.





