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1. Stamping, or mure speciticully culd stamp.ng. i prenently one of the

most intensively develuping brarche: of ithe nelalwork ug industry. Thie is
indicated by the cver ircresing numl >y of prert fods ueed in induetry and by

the change in the usage of wetl~cutting and press equipment.  The latter

equipment is now favoured. The ineresse .n the volume of stamping processes

applied in industry is & result of ihe nigh Jtuailty ol Lhe procesces (1, 2)

and the perfected stage of development of the rethods of stamping, dies and

stamping equipment.

2. In comparison, stamping wes previously believed Lo be advisable in
large=scale and muss production as & means of preliminary processing vith
consequent and rather considerable machining of already stamped stocks.
Presently such an attitude is, to s certain extent, considered obsolets.

3. Becsuse of the development of metalvorking processes and stamping equip~
ment, stanping has become advantageous in small=scale production and sometimes
even in the manufacture of single vorkpieces. This same perfection of metal~
working processes, a result of Ligher quality and accuracy achieved during
stemping, reduces the volume of sachining; stamped vorkpieces require either
ne sachining at all or only s fev finishing operations of trimming, shaving
ete.

b, The outstanding merits of stemping make it possible and desireble to
apply this process in developing countriec. The prospects ol such applice~
tion sre determined by many circumstances, of which the most important arei

(a) Possibility of using comparatively few specifications for
universal equipment suitable for handling lacge rpeeifice
tions of stamped parts with varied sizes and shape:;

(v) High labour output achieved by stamping and comparstively
low cost of the articles produced by tl» process;

(e) Possibility of employing less highly exilled vorkers in
stemping operstions:

(4) Economical utilization of the metal in producing work=
pieces oy stamping.
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5. These and (thes qaiitic: ¢l stauping allow, with relstively small

capital expenscs, thu [rodurilo. €F Joripicces with good qualities, low
labowr requirements, and low scrt consistent vith sny other series production.

6. The economical cfficier 7, howevar, =nd fhe successful adoption of the
stemping process in developung otintries depend or many factors, including
the proper type of techrolog’ end die desigr vith respect to the charsster of
series production and locel conditicas.

7. Beveral typical features of developing countries must be taken into
considerstion in planning the technology end die designs for stemping rrocesses.
These incluwde:

(a) Predominance of small-scele production;

(v) Insdequecy of machine tools necessary for making dies;

(e) 3cantiness of specifications for materials used ia the
ssnufecture of die units and die members;

(8) Difficult :limate conditions gemerally necessitating
greater safety precautions in the course of stemping
operstions.
8. Comsidering the above mentioned genersl and other local oonditions, the

procsdure of stamping operations presents a rather complex proeblen that might
or aight not have a single, simple solutiomn.

9. ' The success in solving this problem and the profitable use of stanping
spthods in developing ccuntrics require proper knoviedge of all existing
varisties of >tamping processcc and die designs adapted to small=scale pro~
duotion in order to choose the most suitable process from among the gress
veriety of methods.

10. An sbundance of scieptific and technical litersture dealing with the
sechnological problems of stemping processes and die designs is availabdle.

11. An attempt will be made in this paper to select and systematise the
{dess and recommendations that may be useful while developing and applying
various processes, cheet=-stamping, in particular, {n developing countries.
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12, The types of di.o, bl Cponwwr road dorirn are, weowoprent extent,
determined by tue o s prodi Lion o tae WCrkj it oo b Lo stamped and by

the intricste outliaec., «f thue o cRuioa.

13, With respect to the cond: Sion of sarpuescale and maoy vreduwction,
there is generally a tendency oo redace the noanbse of palrtl necessaly for tue
desirea article (an inctrument, pechine ¢r unit). This results in more
complicated desigr.s of the parts o be stamped, wnich, in turn, leads to more

complex techrology sud die design.

14. Despite their Ligner cost, dies of more complicated design prove to be
economicelly advantageous in large=scale production in view of the higher
efficiency of stamping and a reduction of expenses conected with the subses
quent mechanical working and assembling. In this case, more complicated die
designe are usually determined not only by the comnlex shapes of the parts
to be stamped, but also by the desire to increase accuracy and to limit the
numper of fhe feeilities employe.,  Compound and follow dies, producing &
number of sucégssiw operationg per die stroke, are rather widely used under

such conditions.

15, The die: are equipped with gocd guide components. The vorking members
(punches and dies) are occasionally mude of expensive materiuls ensuring
hardness, higher accuracy and better quality of the part to be stamped. In
order to incresse the amount of workpieces oltained from each press, die
designs must provide for tiae possibility of mechanized stock feeding, both
by means éf universal mechanization devices connected with the press, and
by ‘specis]'.iged feeaing devices built into the die (automatic dies).

16, The possibility uf using complicated and expensive dies in small-scale
production is considerably iimited oy the economical factor. The cost of

the die divided by “h suall number of stamped piecun increases considerably
the pricc of the prouuet, and the povsibillitics offered by the die, assuming

long laesting strength of the tocl, are not fully cxnasusted. L reduction in
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the cost of dies and the siwplificat:on of toeir menufacture and adjustaent,
are urgent provlems in sma.i-scalc production. The successful solution of
these problei. depenis on pruperiy adopted tecanology, die designs, stemping
methods, materials, and prndintion processee.

17. This section wili deel witr tke problems of plenning technological
processes in small-gcele production, aiming st both & reduction in the ex~
penses connected vith die manufacturc and sdjustment and a simpliricstion of
die designs.

18. In planning such technologicsl proccsses, three provlems must be
considered:

(a) Simglifying the design for stamped parts

(v) Stampless methods of shest metalworking

(¢) Reducing the adjustment needed
Each prodlem will be treated belov in detail.

19. In designing any machine (a unit, device or sa imstrument), the
Gesigner distinguishes certain parts, the combination of which in asseshly
sust ensure the desired quality of work and must eesily permit the assembly,
dismentlement, and repair of the machine, as vell as the replacement of wesra~
out parts.

20. The paris must be designed to conform vith both technology amd the
manufacturing conditions in the industry. As far as the parts cbtained by
stamping sheet metal are concerned, the choice made by the designer deter—
mines not only the degree of complexity of stamping technology and die design,
but also the amount of metal utilized in manufacture. The latter considere~
tion is c¢f great importance in small-scale production, since the cost of the
metal used in stamping metal parts is more than half the price of the parts
themselves.

21. Parts steamped frcm sheet metal vary considerably in shepe snd design.
A shape and size that ensures utmost simplicity and inexpensive production
by stamping must, in every case, be adopted to conform with the purpose of
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of stamped parts) nay reduce the metul scran s blunking.

23, The potentiality wnc¢ advaptyge of such an RppIOBC! in choosing the
optimum pari adesign may be illustrated with tie tullowing examples. The part
des.gns were veried tu improve the slLamping processes that hed alresdy besn
appli ~d in production.

2h. Figure 1 chows variations in the decim of one of the party of s

truck (3). Uhe chenges in the shape -f the lasteral sucfngus have not affected
the strength or other quasities of the part. At the s time, the blu.aing
process is employed vithout scrap allowance, considerably reducing the netal
scrap. The same change permitied, to ccae extent, the development of &
simplified die.

25. Figure 2 shows variation. in tue design of the current-condu.ting som*
vact spring (L). The intricete shap~ of the old part {figure 2a) produced
59 per cent metal screp even w.th the most ezonomicnl crosa Lay=out. Owing
to variations in sizes and shapee of muxiliary (sccondary) components, the
nev design (figure 2b) allowed « lay=out without scrap allovaence. Tae quaii~
ties of the product vere not changed, vut the metal scrap war reduced up O
7.5 per cent a3 & result.

26.  Applying at the same time douoli=step feeding, it ves possib.e to obtain
two parts per press stroke as in the case of crocs lay=out. The nev type of

die design, hovever, pruved tu be more simle and, most important, the desisw
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of Lhe mach e Loui wa oo o b, e taa b jubour necessary for
producti()n | €% FURNE GCAURNET ACHE DO B . A A v 1ol haSs been
inerrased.
2T, Flgure o sliwicsos ool aradowr satereaor onotae snage ol a
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SuLaLCe, Chunges b Lo et b Coie o duee Dom Ui woele: L. per cent in
the first casc to 20 p o ooenl oo Ghe cerond Shee
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Variauions in tue duospl and Lay-=out of & part
for fuil utilization of the metal

58. The above examples show tnet careful anulyuus of possibilities in
varying the part decign and its dimensions mwy secure more economical utiliza=
tion of the metal owing tu & much clower arrangencrt of complicated stock
shapes t?o be blanked. This metnod or changing the shape and the design of

the parts to be stamped is not the only ¢ffective way to reduce scrap. In a

number of cases, it may prove useful to change t.L.e aimensions of the parts
being stamped so that it is possible tu bienk still other parts om the scrap

left after larger parts have becn already piankcd.
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29. Figure 4 iiiustrutes Ul if Low dinens oLy o1 tao part to be blanked
are properly Chouéia, TN SETE O G AN 1 i tterent parts on one
strip of metal, tur Lwo mwoiws ot beiog sttump i ol OO the scrap left

after stamping thc larger poec. oo

L b

slpure
Scopumical luyr=out for blavking purts .

30. A second method of impro/iny part design and simplifying technological
process is to tury the shupes ald lzee of part., reducing the number of

gtamping operstions necesitr. JOT obtaining the given parts. It is knowm that
the shape of thu part primarily aciermines the Lype of uperations uecessary

for its production.

31. At the same time, the sizus of separite compouents influence to &

great deal not only ihe type 5r stamping operation, put also the number of
necessary successive operations. The latter i. mainly determined by the fact
that there are certain rates of shape cnanges aliowable for each forming
operation of the machine tocl., For iustance, i. draving a flat stock without
its being destroyed, & cup may Dbe obtained with an approximate height of

0.8 of its diameter. 1f the design 1lg such thal the heignt of the cup is
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considerably more than its diemeter, tken such a part has to be produced in
several drawing operations. The rore stamping operations that are required
for the production of the given part, “ne greater the nwiber of dies that are
required for its manufacture. At the seme <ime, the technological process
is more complicated and lees ecouomicully efficient.

32, The following examples illustrate how the dimensions of separate part
components affect technology.

33, In ti.qun 5, & very common component of the spatial parts obtained YWy
shest-metal stemping is showm.

3h. Subject to the dimensions of this component (characterised bty the
relationship: h/d; t/4; rllt; ry/t), the complexity of stamping may very e~
siderebly. The technologicel process is the most simple if the relative
dimensions are such that the given component may Le obtained per one forwing
eperation. If the dimensions are such that the rate of shape change necessary
for its production excesds the rete of shape change permitted for each forming
operetion, either several forming operstions or & combination of drawing and
forming operations vill be required to obtain this component.
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35. In this case, ti.e n mber 1 ules regqusved for the production of the
specified part is ircreese.. 4 . e are roLertls no relisble ocslewlss
tions of allowubl. s.ips >.é.s .5 Lae STl o) relita., sube additiomal
REANS Are ne.csswry ol BA] Lt g LLE prote 5. w8 a cesautl, the cost of pro-
duction of tne giver pur* i .. .u.. N ..e e de 0 enploying stemping
diminishes, e.opcoia’., wioer Lae crnait.ions o ersaie cale production.

36, The second exauj . e (f.gure ¢, .lliitrate, tae i.fluence of the dimen=

sions of separate c.ements < ° Lurts on Lecnn.l &

37. Toe tecknological pr.cess -5 “re m ot silpsr when the dimensions of the
throat to be stamped (t/d, /4, . ‘U wre :ai U A the Lhroat g be preduced
only by piercing and burring. 7 tic i menii ne are suck that the required
extensions in diameter in Lurring exceci: ‘he al.cvabie rate, the throst cam~
not be obtained by the ‘urriig process witnout deEtruying the stoek.

38. In this case, the throat is cotained By iraving tfoilowed by piersiag
and burring, or by forming cpeoraticns with suiBequont pliercing and burring.
The technology in either case is consiceravly more complex. The nusher of
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Y11 mbaOdLtoly necessory, Wition L walowetoe Lo oraces apecitied by the
Pegared quadity oI tne part, Lo et dimens.os LAt require the minimum

sha e change 0 ey SloCe Gn the produaction o scparate esenents and comple-
et part: . vale suen cundition: may eaffor) production of the parts by means
of the minlmws nulber of oimplilied gies, at a minimum cost, while achieving

maximus stsmp.ng «ffic.eney.

kl. Hot only alterations in dimensions may lead to an essentiglly less
complicated process. Sometismes variations in the part desiga worsen the

specifications but lead to simpler technology.

h2. For instmnce, if & part i the shape of a barrel (with the relstion of
ite height to its diameter being considerably more than one unit) does not
have to be solid drswn, and 1f 1t i working wider the conditions of its
being .omded uy outer compress.ve strenses, b may have longitudinal bayonets
along the joint. u thic cmwee, the part may be drawn from a rectangular
stock and not from o round one (figure [0, 11 suwek o a part is drawn from e
round stock, severs. drawing ooorat. onin wed aruwing dies are required for its
production. [ & rectuwpulnr steck ls used, the purt may te obtained in one
operation by draw n. .t Uhrowh the lower dle.  The reculting part, instead
of being solid drsen we & Lhe cmse when il is aruwn from a round stock, will

have iongitudinal baycoetls,

b3, A combiinelion laBping Mud Weld ng piuces: o of special advantage in

schieving the mure vimpic otamping method This corbiration is wost advis=

suie in swmall=coalc pooduction becauw it allows the simplification of the
7

gtw,;i&u}; s, P coot ol Uhe slalped SILICLCE 1L 8040 roguced 48 &

resuit of less compiicated o quipment.
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bh. Stemped-and-welded parts consist of separate elements, which are obtained
by stemping and then are welded to form the given part. Economical efficiency
in using stamped-and-welded parts depends on the proper sub=division of ele~
mente. This sub-division results iu the mcst simple stamping, but only om

the condition that the subsequent welding does not require considersble

expense and is not too complicated. 4

LS. The stamped-and-welded part design is shown in figure 8 (6). The main
element is a cup, i.e. & spherical body whose height exceeds its maximum
diameter.
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In order to produce such & pa:it by draving it out of 5 round stock, meny
dreving operations and numerous dies are required. In obtaining the same owp
by welding two halves togetrer, no daifficultios arise., Jnly one drawing
operation is required, foll-wed ro comoeqoenl trimning and cutting into tweo
halves, a8 shown in figure v, he clapl tfication @ the lower cost of the
stamping process for the :tempou=ard=welue ! pust resuce the cost of the
completed part itself, decp.te ‘he voirodun lon of addltionse velding opera”

tions. This is partic ) 2ly = 1 ative lrn cmali-conl production,

k6. The adoption of purt desigis cuvealned by “iesping and vwelding may not
oaly make the process of stwmpin?y nore clmple wd reduce (Ls cost, but 1eo,
in a number of cases, may el _ow Liue subst tution of cold stamping for hot
stamping and the sharp roductiun ol the voiume of metalecutiing processes.

4T, This proposition may te illustrated by sigure Ju (7): the outline of &
lever obtained by sneet stamping followed by weldirg. The ubstitution of
this technology for hot-stamoing technology with consequent metal=cutting
operations, has made the production process simpier and more inexpensive and,
at the same time, has brought about 4 saving in metal.
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48. Many example of sppll :aticn  for starpraswoo=weldoa car, aesigns are

available in other putlications 1t).

49, In & number ¢! ¢'5.e, partizular!, wite recper. Lo nen=lerrous metals,
cold welding (7) ma, be wppiict rnud, morcover, wvelding muy De cubslituted by

soldering.

50. The above cxampies show that th- deselcpment of expedicnt part decigns
makes the technologicul procees ratner cimple tud inexpensive, This offers,
to a considerable degree, greater opportunitics for the adopticn of stamping

in small=scale production.

Stampless methods of sheet metalworking

51, The second important problem to be considered in small-scale production
is that of the application of stampless methods of sheet mctalworking.

52, This refers to methods which make use of completely or partially uni=
versal machinery, i.e. machines suitablc for the production of various parts.

53, It should be noted that a die is usually a specialized tool designed to
produce ome or several operations required in the manufacture of one certain
erticle. The possibility of using & universal die tool while applying stamp=-
less methods of working comsiderably rcduces the cost of production. There

is then no or little need for the manufacture »f various dies. Apart from the
reduction of expenses connccted with the manafucture of dles, the time neces=
sary for the preparation of production corditions is also reduced, and the

mobility and manceuvrability of caalpment ic incroioed.

Sk, Among the most commonly used and advantageous processes of stampless

metalvorking are shearing and spirning.

55, In shearing operations, d.sc cr vibro=ghears (2, 11, 10) are usually
used. The lay=out of one of the most frequenly used designs of disc shears is
given in figure 11.

56, Owing to the conical contours of the lateral working surfaces of .he dise
knives and the little contact urea, it is easy to position the stock with res=

pect to the knives and to partition along the curvaturc of the shear.

Attaching the stock in the centre of its rotation with respect to the knives,
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it is possible to shear off round stocks; oy varying tne distance between the
centre and the knives, the diametcr of the stock Lo be sheared off can be
altered.

57. The mipimum radius of t.c cirele of the stock being sheared ie approxi~
mately equal to 0.7 of the wiiv.'s diameter. Concoguently, in having a
pumber of disc snife sets, 't is pesuible to shear off round strips with a

congiderable variation in the range of diameters.

58. Shearing with disc cheart eliminates the need to ure blanking dies. It
should be mentioned, however, that shearing witn disc shears permits the
obtaining of stoeks (or tilat purts) with curvilinear outlines and conasiderable
radii of curvature. Sneared stock contours with jess radil of curveture may

be obtained by vibro=shours.

59,  The stocks {purts) that nre uot of a round shupe are sheared off accord-

inp, to marks or gauger. Thus, the uoe of dise or vibro=shears in small-scale

production o rataer monnty eous,
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60. In spite of a lower demand for lcbour, it is only naturel in this case
that the need for dies .a decreased wud the cost of the parts to be stamped
is reduced.

61. 8hearing off, however, canno. toiw'ly exclude the requirement for manu-
facturing blanking dies, since through shearing operstious, parts of medium
sises (diametrical dimensions usual.iy rorc tha: 100 mn) with smooth curved
ocutlines and comparatively large radi’ F curvature @y be obtained.

62. It should be mentionca that th: lisc sheass are produced by many masw=
facturers in different countries aud tueir cost is not very high.

63. The second most expedient metho( of stempiess working of sheet metal in
ssall=soale production is the ancient process of spinning, vhich is still of
inportance in modern industry. Spinning not determined by a reduction of
thiokness offers the videst techrnlogioal possibilities. The process is
indicated in frigure 12.
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type ©f wWoOod, s re.olivily Somug wlon cLires . 1o owee o lsbour for its

prouw.ctiop . A il ¢ L 0T ners o oue e Do Tue provides for
the prodaction o.  voooe wrile o0 Uy ool Of Ve Vg Lk cperalions.,
G0, A grest vartoty oib par owoy oo cbtained boocpinndar o flst circular

sLoCk.  dmoer LYo coroations o Slamploa ta came purte, sach cperations as
drawing, necking. ¢opu duidy o Anhiog, and Colonlugmoare re quired. It iz quite
understandnt. e Lot wnly oylooasical part. may be produced Ly spinning.

6(. The drawbmck & trat opinning requires ldgher qualification: ana a con~
siderabie waowl 01 L@ cwiar Tabtour LG cerry odb tho vperationt.  In nanufac-
turing consisersvly simpler shuped parts, however, even in cmall-scale produc-
tion, there may be vlemenis of mechanization which considerably simplify and

faciiitate the work | .il).

67. Recenuly one of trne metacds of spinuing, l.o. spinning with ironing,
has been found usefwr in industry. The parts whose underucath thicknesses
differ from that of the Lody, or parts with a'ternating wall thicknesses along
the .castruct o, Loint, muy be obtulacd iy the process of spinning with iron-
ing. This proeuss requires more complicated snd more expensive equipment, and
ite technical potntial vty . iimitved. In dov:iloping countrieg, this process

vill provably find only o iiad.ed appiicat.on,

66. The proccases of turead roiling &na ring pressing un empty cylindrical
perts may be concidered as vwilevivns o 8 sglnning without compulsory ironing
(12].

69. it showld be mentiunod thut melalvorking, cxcluding the use of dies, may
be eapp.ied in the handling of sectiorn retal and, in a number of cases, rather
intricate parts may be ocbtuined (13).

70. The same publiication (13 iliuctrates how metulvorking applying no dies
is sucecessfully us-~d tu improve vurface qualities ard to increase the strength
{hardness,. Jome of the asove mentiomed procesces employing no dies in the

marufasturing of volwnetr o parts muy be . accessfully used in small-scale pro=

ductiun in develop.ng vouwalries,
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‘L. in o8 nnuer U oot os, anat ey .ol oeowntroes with damp eli-
mates, Lhe aandling of volwset>3> par o i howt fae dee of dies increases

the resistance tn corrocica. ‘war - 5> o o1 Ube odvastages of the method.

Frodaeing nweer sury adgustments
72, Tn large=scale protuct D w, a. compared witt smal.i-saale production,

there arc more 'a:l)iii o Lo corey o neoscoary agjustuents watle intro=
ducing the ctamping precesscs in Lnd«stioy. dn lorge-secle production, the
expenses connected with “be aciuctment ol the stenmping oroces: and with the
unavoidable waste oF metal are dastribuved ano g a grent nwiter of parts and

leads, “herefore, Lo only & clight ircrease in the price of individual parts.

713, In small=scale uroduction, huveJer, the same waste may considerably
ineresse the cost of the ustamped paric and reduce =tamping efficlency.
Under such conditions, therefore, special actention should be devoted to
working out reliusble proceusscs that require as iittle sdjustment for intro=

duction inte industry as possible.

74,  The possibilitics of minimizing the arcuit of adjustments depend on
proper selection ¢f the types of stamping operations, their number, and the
choice of the working tool.

“

75. The desigiing of simeping processes is carried cut in aceordance with
data and recommendation. accwialated eitber in refuronce Looks or by stamping
gimilar parts. Ansigtical relatlonsnips determining the value of any shape
alteration allowed in different stamping operavions with respect to funda=
mentul factors and conditicr: - ~tamp'ng are mede e of, but only to an in=

significant degree.

76.  All date aveilable in reference books, including those concerning the
allovable variation velue for difrerent operntions, stipulete a certain range
of variations for the recommended values. This leads to some uncertainty in
determining the numbcr ¢ operations necessary for the munufacture of the
stipulated parts. Most often this results in ihe necessity Lo curry out some
adjustments in order tu correct the technology and aie <esign after beginning

stamping operations.
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77. Considering these factors, the solution to the prcblem of curtailing
adjustments mey be found either in the adoption of such coefficients of allow=
able shape changing which are very close t> Lh: minimum ones recommended by
reference books, or hy wider epplicavion of scientificelly grounded calcule~
tions, arriving at an estiamate of che effect of mair factors and conditions

of stamping on the coetficieat of the allowable shepe changing in certain

stamping operations.

78. The first method is expedient end mey lead to restrictions in the
amount of adjustment nceded, but ut the same time, It may cause an increase
in the number of operastions and dies compareu with the manufecture of stipu=
lated parts, especially those with intricate shapes.

19. In small-scale production, therefore, and particularly for the more
intricate parte, more complex anslytical methods of computing the processes
should be considered. The time spent on designing the technological processes
in this case is justif.ed by the reduction of expenses necessary for adjust~
ments in industry.

80. The use of practical data in the menufacture of similar parts is s good
means of restricting the adjustment necessary. This requires collecting ex~
tensive material on stamping ana die designs, with given sizes of machine
tools. BSuch data have already bgen assimilated by the industry.

81. Making use of the available data, the processes producing parts vwith
peterials and sizes similer to the item being planned are selected for further
study. In this case, however, it is necessary to teke into considerstion any
differences in sizes between the part designed for production and the part
that has already been introduced in industry.

82. In establishing stemping technology in developing countries, many
difficulties are caused by a shortage in specifications of the material for the
stamping operations, and by the lack of stability in the quality of material.
The desire to reduce production costs frequently causes the use of inferior
material. This necessitates the developing of processes in which the rate of
shape changing in stamping operations is accepted with some positive allowance.
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member (purcncs or al: ], ACceas. rien for attac Lo the work rg meuber, gaid=
ing devices for peritivriug the vorking memicrs, twsiciate o ot for puiding
s1d sttaching the shoet {stock, in i Aipesticr of tino Teed, ,ecting mecha-
niems torcing the stuck out of the diue, wssocifite parts ey removing the

vorkpieces from lhe die, and fixtures attaching the die to the press,

85. Recause of the great number of party, the 8CCUracy necessary in agsemb~
ling and operating the die unit, the amoupt of larour required for the handling
of the die members, and the use of expensive materials for the production of
die parts, this die unit design is very costly, The use of such expensive dies
is economically expedient in series production where thousands of vorkpieces
are pushed out through the die,

86. Tn smalle=scale proturtion, it is more advisatle tc use simplified dies
requiring less labour and lower cost, FExtensive exp-rience ‘n the designing
and appiication of simplified dies in smalle=scale production has been sccumu=
lated by industry, and a great varicty o7 simplified iies hac been estatlished,
This offers an opportunity to discuss systsmaticelly the mair. types of simpli=
fied dies,

87. The principle types of simple dies are ciassified us To.lows: dies with
guide plates, plate dics, banling dies, universai dies, anc cheet dies
(tweezers), all of which have metallic punches ard diec., The arrangement of

the d.es and their technical possitilities are defincc and disrussed belov,

Dieg with guide plates

88. Dies equipped with a guide plate are mainly used as bl unking dies} the
guide plate serves algc as a stripper, The most usual desigr i: constructed
so that the upper die is not fitted tightly Lo the preuss slider, A lay=out of
this die is giver. in figure i3 (ik), where (L ie indicated thnl the press

glider, when it is at its lowest point of the stroke, presces the punch that
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is attached tou the s ripper r ate and resting vpon the flat stock. DBeceuse

of the action of the slider, the punch enters the stoek, Blesking is aceon-
plished with the cutting edges of the purch and the die, The die unit desig.
i, rather simple aré its manifacture is not complicated, If the metal being
blanked is compsratively scft, the punch and the die may be mede vithout heut
treatment operations.

50, pDesapite ccrtair dravberks, similar dies may be successfully used im a
nwster of instances in small-scale producticn, Two major drawbacks to the
proceas are: (&) ina~curacy in positioning the punch with respect to the
botom die, resuiting in inferior quality of the shears, and (b) inconvenien- -

.r handling tne die cauged Ly the difficulties in manipulating the puach,
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90, The plat. die i tac ost recomee o d w6 w0 el lescale production,
The working members ave pun-h s arne oo« ol uade of rolled=piate metal,

Rubber piilow. are uece Dl oot arogroaek o oorhe v Aripoers, PFigure 1k

illustrates the plate~ile working member deoagued t'or simultencous blanking
and piercing {1.). As 1t i: seeq from the Jlgure, Lhe punches and dies are
are pressed into certaiu pustes that serve as punth Folders and die holders

respectively.

Mf*,‘, o St ;f,'*_f‘,i, /’
< N R R

91. Amnther modifiration of the vworking member of the plate die is showm in
pigure 15 (rubber strippers and knock=outs sre not shown). The punches and
dies are riveted to the puneh=hoider and die=holder platee,
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92, It is evident that the length of the punch in the second case is con~
siderably less than in the first case. In stamping comparatively thin sheet
paterial (t<2 mm), the thickness of the plates being used for the manufecture
of punches and female dies and punch holders may be approximately 8-10 m,

93, The working part cf the plate die is attached to the base plates of the
die block, The upper base plate is located with respect to the lower Lase
plate by means of guide pins,

94, The diagram for attaching the working member of the plate die in the

die block is given in figure 16. In the diagram, the upper punch~holder plate
is attached to the upper base plate by cams 1 with the help of the inside serew
and screv 2 and vasher 3. When idle, the cams are drawn apart by means of
spring 4, The lover die=holder plate is attached to the lower base plate by
means of grippers 5., As the location cf the punch and die holder plates can

be determined by guide pins and they cen be ettached with reepect to the base
plates, it is possible to secure uniformity and a permanent amount of circum=

ference clearance during stamping.
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95, This method provides for s sheared surfacc of high quality. In such
types of plate dies, one and the same bluck may be used for the production of
different parts, provided that the sizes of the panch and die holder plates
required for stamping zome pasticuler parts do not exceed the distances be=
tween the fixtures on Lhe bape piates ol the die, Stamping may be accomplished
on a push=through jobt (the stamped port is puched through toe vpening in the
base plate). More often, lowever, the working porte are used as shown in
figure 1L and 15, The lower btase piatc, in this <ase has no opening, end the
stamped part, at tue back thrust of the siider, futls intc the stampings
(waste) and is removed from the die in the directlion of the feed by resetting
the stock (strip). Dies of this type lack guiae facilities and stop pine to
limit feeding steps. This necossitates an increace in the wmount of allowe

ance and, consequently, leads to an irncreased amoant of metal waste,

96, Blanking and piercing are most ofter carried cut on the plate dies, 1t
is possible, however, to use thege dles for sthor operstions, €.g. burring,
shallow forming, arawing cte., in ordes to alter the shape,  his requires

a short woerking stroke.
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o9, Figure 17 i baantration the vard die (15). A ki te=type female div 18
atinohen to plate | by means of metalcic punch hoider 2 and weoden {plyw{‘md)
die aolder <. A Llsiking puuch made out of gteel strip io attacned to base
plate 10 and serves, at, +he same time, 88 piercing female d4ie. 'The position cf
the upper membor i3 secured by guide pins 11 and guide pin Lashings 12, Strip=
ping and knoc ing=cut take place by means Lf rubber bushings ¢ and T.
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100, On such dies, eottine 7o citior py aennr o f b oiae (Y.arking cn a
push=througt i t, in wh or the blank e scy At Ui als a0, or DY means ol
Lhe cubting =dge, wgeirt the solid surface, o the stfer ~aoe, voanking

rokes place in the sume way ns on knifs Jiec,  T- ~atting part of the band oo
grow:d to awn anglo of mpproz.omutel <07 Lnd tre cutting ecdge 1 UGob oI the
Ctesk thickness.  Blank g on sol.d surfacing may take place on stocks of ecoff
meials or on stock: of nep=metallile materiale.  The drawback of ihe knife

metnod of Llauxing (with one culting edge) it low~punch hardness.

1)1, Banding stwmps with douple cutting 1ips provide high quality productr
ol 1 it blunking on comparatively hard maperinls (alioy steels) having

thicknesaer ap Lo Y mm,

102, One of the difficulties of the banding dies is obtaining shaped contours
with sharp bending of the tempered band. Therefore, it is necessary to apply

these dies in vlanking simple~shaped parts with great radii of curvature.

Universal dies

103, The universal dies are more complicated, but are, nevertheless, quite
acceptable in small=scale production. These dies also consist of blocks, but
the blocks of these dies are somewhat more complicated than the blocks of the
plate dies. The complications are a result of the desire to increase safety
and accurscy in attaching the working tools in the block of the die, With a
view to providing more conveniences in hendling the dies, the die blocks are

designed for a certain number of parts to fulfil particular operations.

104, ‘The working members and fixtures for the working members are removable

and are designed 50 as to ensure easy replacement end reliable attachment.

105, 1In figure 18, & block of the gang die (group stamping dies) is illustra=
ted (15). The upper part of the removable packet and the vorking tool are
attached to plate % by meang of grippers 7, screv 8, control rod f and counter=
nut b, The lower part of the packet is mounted on plate 1 with the aid of
sedges 9 arnd left-and-right threaded screw ll. A springed control rod 10 holds
the wedges aguinst the solid surface, These dies can provide bLlanking, pierce

ing, shape forming, and shallow drawing operations. The die mzy be used alsc
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as & double=action follow die (piercing en! hluanking). In this case, besides
the fixed=stop pin, A previzional=stop sin 2 controlled by nut 2 may be used,
The block of the die ir mounmed on vhe press, ard in proceeding to the handling
of the other workpiece, only the replacement of the packet and the adjustment
of the new packet on the bock, vhich is fixed to tiie press, is required,

106, A somewhat more compliceted design of dies for group stamping is given

in figure 19 (15). A buffering arrangement 9, 10, 11, and 12 is provided in
the die, As a result of this, the required force for holding the blank is in=-
duced in the die. In addition to this, in the upper part of the block, an
arrangement is provided for knocking=out the part by means of dowel 7 and plate
8 through shank 6. Dies of this type permit not only blanking and piercing
operations, but also drawing and pressing, and simultaneous blanking and draw-

ing as in the compound=die opertions.
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107T. Te universal dies, ip vhick the only removable part is the wvorking tecl,

offer great cpportunities not only in eutting but also in shape=forming
operations (16, 19).

108, PMgure 20 presents the universal bending die developed for obtaiaing
reghaped parts by doublemangular bending operations. The removeble parts are
punch 18 and stripper plate 9., The space Yetween the dies is adjusted By
screws 6, attached by screws li and inside screvs 15, and aligned by ruler
13.
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109, The universel 1ias va-y ‘creid cably in trei= design, Comprehensive
meterial on designs of universa) dles wni various applications has been imelu=
ded in o*her studies (16},

110. An sdditicnal use of universal dies in suall-scale production should de
mentioned, This methoua denls vith +the manutncture of mediumesized parts that
require piercing a numrer »f hole: or ~rcating several hollows or throats.

111, The blcck plates of these niversal dles &re constructed so that punches
and dies may be easily mounted «n theu st any pcint. Punches and dies 9 in

figure 21 are attsched by mears of grooves ground in the plates 8 (17) or by
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means of grippers. Plates wit built=in ele~troumagnets blocks (16) can be
used as well., The lay-out of tlie iie ~quipped with electromagnets is given

Figure 21

ock plat ith puncheg and die tac

by &mg of ground=in grooves

{n figure 22. It should be mentioned that dies vhose working tools are fized
by means of electromagnets are more convenient in stanping non-magnetic
materials, .
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112, The last type= of simpilied die designs to be discussed in this short
reviev are sheet dies, Thcse are rether simple, inexpensive dies made of sheet
material wvith a thickness .1iguily more than that of the sheet stock to be
stemped. Sheet dies make it rossible to obtain vorkpieces accurate in their
dimensions up to 2,000 x 1,000 mm, with thicknesses ranging from 0,3 mm up to
10 mm. The vorkpieces save either plain or intricete outlines (18),

113, B8ome of the availavl- schemes of sheet=blanking dies are given in
figure 23 (18),
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11k, The die consists of two plates welded (a) or riveted (b) together. Ome
of the plates (with an opening) is a die, The other plate 2 is velded or
attached to still another plate 3 which ie its punch, The close fitness of
plate 1 and plate 2 provides the movement of the punch with respect to the die.
To facilitate stripping the scrap from the punch, rubber strippers 5 are some=~
times provided in tre dies. In considering the conveniences in handling the
die and in the hopes of improving conditions for securing a certain amount of
perranent clearance during stamping, a hendle L is sometimes provided in the
dies.

115, The plates are made 0” either low=carbon steel or of chisel tool steel
(earbon or alloy steel), In stamping soft sheet metal, the plates are not

necessarily subjected to heat treetment. With a view to improving the hard-
ness of the tool ard in stamping perts on kard materials, the plates must de
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heat treated, Plates 0f ow-caroon stael are czne-hardened and then
tempered.

116, Detailed racommencitic.c rugarding the tachaology of making sheet dies

are given in other rut s tlonag (19,

117. The procedure :or tne nperation of stamping with aheet dies is presen-
ted in figure 24.

Steps in the procese of stamping Witn ggggg ﬂg.

118, As it is seen from the [igure, smaller, thinner parts may be stamped

by gripping them in 2 vice without the use of machinery (a). In stamping small
and average-sized workpieces, the work is stamped cfn an eccentric press (6)
petween the plates mounted on the table and attached to the press slider (b).

119, When stamping large workpieces (also when the required presses are lack-
ing), tandem rolls can be utilized (c). The rotating rolls pull in the sheet
die and blanking takes place az the punch and die pass between the rolls. As

a result of this, the force required for blanking is considerably reduced.
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120. In stemping large workp.eces wiih greater triicknesses, sheet dies of a
somewhat different design tut auim..ur .- .uat oL tae place die nay be used,
The stamping procese, as 't .g i: ‘Fir .asc, may (v carr ed out on bigger
orenk presses (d). In stamping with sheet dies, friction-screw presses and
hydraulic presees may bte used .o well. '

121, If the design is somewha~ comrlisuted, rhoet dies with compound aotion
mey be built., Blanking and piercing are handled simultanecusly. An example
of such & die is given in figure 25 (18). In this case, ihe die consists of
thres plates. The intermediate plate 3 is a female die. Blanking punch 2 is
attached to the bottom plate 5. The punch serves also as a female die in
piercing. The piercing punch is attached to upper plate 4, The procedurs for
blanking and piercing operations is given in the same figure.
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122. Sheet dies may be uscd no. caly far .75 iag ope-sations, but also for °

bending, forming, burrirg, anc shallicw druving.

123, A lay-.ut of such a sheel die '8 giizu au iiguce 26, The die is design-
ed for burring and crawing. ftre Arizinal etrer e 11 the shape of a washer
and is placed in the lower pert ot th: die. Tu vrovide better alignment be=
tween the upper and lower parts, guide pins , whici. enter the holes cut in the
upper plate, are provided, Cireular stock is ettached to its inner contour

by means of pilot 3.
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small=scale prounc.ion.

125, The use of simplirica 0 Lo snng gboar Lo o ergL ot Lhe yro-

cess, shorteas tro» L0 T RS S T B UL /A K ORI I AR ERP S /14 PR PUELOY e
actual process of mauilncturirg e, 8¢ ECT AnsL Nl g v eomplicated
and expensive metal=cutting cquipmer.o Thoone o L dica ol simple de=

sigu is most advantageous 1n deve pilip oo piyios,

126, It is necessary to went.on another (reno towsrd:s “in ! ifying ihe manu=
facturing processes of daizs and reaucing coro. Thiu iooa ot sitution of the
materials that are customarily uscd in die menuiscture, The new rmeterial
should cost less, it must be easicr tu handie, and it sheaid stand up under
repeated uce, Cast dies or Gies with plastic parts are oftun aelected to
meet these requirements. In cast steel dies, the werking memuers (pur.ches
and dies) are cast of specialized, casily=melted alloys (). In stamping soft
materials, zinc-base and aluminium=-beie allays are ofter used as casiing

alloys.,

127. The developed alloys have good “luidity, allow for a small amount of

shrinkage, and their hardness is sufficient fur cmail-scale production,

128, Manufacturing the working ¢ic members Gy coat’ne vot ouly reduces metal
expenses (the wnrp=out metul ia renslted), out alsc L mat Pien the technical
processes for the producticn of the cuc.. Trdevd, Lac orot panch or die stock
requires but little surfecc handliirg, & “eaturc whicn congideratly reduces tne
volume of expensive machining operat.ons i mrrufusrure o nio working tool of

the die0

129, The application of plastic muteriais for tuc manufncturs of dies (21)
proved to be rather useful, Subrtituticn of plastic tor mets’ in the dies
legsens the weight of' the uie, simpiicyiig *he productioon of die parts and

facilitating their assembly. 'The cost s asusr reduaced (if sufficiently inexpen=

%

sive plastic material: and po.ymerides are avaliabic),
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IIT 3SPECIAL METHODS OF STAMPING IN SMALL-SCALE PRODUCTION

132. The simplified dies discussed in the previous chapter were characterized
by the fact that they employed metallic punches and diesj each punch and the
die sssociated with it (except for some of the types of universal dies) were
used for the production of one particular part. Under such conditions, it is
necessary not only to use a proper tool to manufacture each particular part,
but also the punch and the die must be fitted to each other so that the
proper punch movement can be provided. This naturally makes preliminary pro-
duotion operations more expensive, At the same time the processes of manu~
faoturing dies and utilising tools become more complicated.

133, Specifications for stamped parts in small-scale production are usually
rather comprehensive. These particular ociroumstances gave rise to the pecu-
liar methods of stamping whioh more or less eliminate the above-mentioned

diffioulties comnected with the application of specialised dies with metallic

punches and dies,

134, In this section, two methods will be discussed. Both have already been
suocessfully usd in industry and are oonsidered by some to be the most ad-
vantageous in small-soale production. The two methods involve stamping by
elements and stamping by one speoialised machine tool.

135, Stamping by elements was originated and introduced into industry by

V. N Dogdamov. A number of universal dies are employed for the sanufacture
of stipulated parts. Bach of the dies shapes only one of the slements of the
whole M to be stamped. BSuccessive operations whioh produce some of the
parts in stamping by elemente are presented in figure 27 (22). '
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Figure ¢

Steps in stamping by elements

13, As it is seen from the given examples, in stamping by elements, the
sxterior outlines of the part to be ghaped are not cut on a blanking die with
one stroke only, but instead the excessive metal is gradually out off the

stook with several strokes. At first, during a number of operations, rectilin-
sar elements of the outlines are cut. Then in the same way, in the course of
several operations, curvilinear clements of the outlines are cut. The interior
outlines of the part may also be cut by elements, or holes may be pierced im

turn,

137. Not only flat parts but alao spatial parts (the parts requiring bending
operstions) may be obtained in stamping by elements.

138, Pigure 28 shows some sketches of the parts obtained through stanping Wy
elements (22), but do not entirely comprise the variety of possible shapes of
the parts obtained by this method.
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Bxamples of parts cbtained through stamping by elements

139, HNowever, even these exanples show that stamping by elements may previde
& great variety of rather intricate parts. The expediency in usirg stempiag
% slements in small-scale production, however, depends om s number of fasters
sbong vhich the most important aret the rating of the elements of the stamped
parts and the advantages of universal die designs being applied in this case.

140, A reasonable solution to ‘he problem of rating the stamped part elements
oreates prerequisites for decreasing the number of universal dies required

for the parts of given specifications. At the same time, both the precisiem
ond the quality of stamped parts depend on die design and on the capasity of
the univorsal die, which, in turn, influences the number of dies required,

140, These two factors affect the amount of required dies and, ocrsequently,
the esomomical effioiency of stamping by elements. The less the number of
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dies required for the monui™ o’ uve ol ~Ldser yrto oy Lhe e iter 1 the variety
of the parts obtuined vy the svaioanle e ond wne wopgher as the aconomical
efficiency achicveu,

142, The problen of roting clerca’ @ . pather o wo'iected and many factors
have to be coni: ierid. NAL atl the partt o opuooted fur protaction must be
obtained in stampiag by rlement.o, [t ir rececsary to seiect parts of plain
configuration: flal narte, .itaired by lankiug and pieroing, and the parts

that may require only bending operation. an adiditeen toocatt.ng operations,

143, If there 1¢ quite a neaber of such part., stamping Ly elerents may be
congidered as economically advisable. It is then necascary to fund out the
ssibilities of unifying the elemente of separate pirt decigns without
apoiling thel - working cpecificationz. Among the most :nportuunt elements
being subjected to unificaticn are radii of curvature of the suter and inner
contours, the diameter of the holes to be pierced, the angles between the
flat sections of the part obtained by btending and the radii of ocurvature in

the ben' seotions.

144, The contours of any stamped part may be formed by a combinmation of
straight lines and circular arcs, Four universal diec may be required for
obtaining such flat parts in ctumping by clementss a die for rectilinear seo-
tione of the exterior outline, a die for curvilines. sections of the exterior
outline, a die for curvilinear sections of tne interior outline, and a die for
reciilinear sections of the interior outiine (aier arc mentioned in the order

of technical procesc),

145. The degrve of complication in the deeign and cort of required univerw
sal dies depends u.pon the atility of tle tesigner to meet universal require-

merts,

146, Therefore, in establishing part desipos with respect to stamping by
elemente, it ir desirable that the regquired gradation of the dimensions of
separate element> choaid be at o mimimam. ¥l of 4i!, this ouncerna the
radii of curvaiure of contoured sections. As has alrcady been mentioned, the
number of required universal dies depends also on the cegree of perfeotion of

a specific die deuign.
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147, Pigure 29 illustrates tle die cdesigred for cutting rectilinear seotions
in the external outline of the part (22).

Along line 1 -1

148, The die is equipped with « female dis, consisting of two seotions 11
and 21, which are installed in a shaped base plate 1 and atteched to it by
means of sorews 1. In the bate plate there is an opening through which the
sections being cut off are pushed. The dimensions of the female die are such
that the sise of the part to te cut is not more than 100 mm. The parts to be
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cut are attached by plank 't aad 20 and ed usied by screws 27 and 10, and the
siges are controlled .y .newrs o. ruiers g, 12, 22, 23 within 0.05 mm. The
device for turning plani 14 varies ‘he argl: pelween ad jacent rectilinear

sections,

149. The stamping process for cotaining the rectilinear sections of the out-

line with this die i1r prefenied ir figure 3J. The range of variations in the
dimensions of separate paris veing stampea and the gradation that may be

achieved on thie die by maans of aidjusting .ulers it also given,

From 0O to 5% with an
esceas of 0.0%

From O tc 105 with an
sxcess of 0.0

Not mote than 90,
with an excess of 0.]

From 3 to 1807

Up to 39, with e
excess of 0.05

Fram O o 109 with an
excess of 0.0%

From 0 to 53 with an
excess of 0.0%

150, As is seen from the figure a great variety of rectilinear-shaped parts
(both protuberant and conoave) can be marufactured by means of one and the
same die. It should be pointed out that stocks for the parts are ocut from

the sheet as in stamping without ¢llowance.
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151, Certain rectiiincar ~l-monte of She oaliine e oo shaped wWithoat resel-

ting the die unit, '

152, Before ! ping the next rerud linear elemert, the dic mat be reset.
Read justment generally inean: attsching rolers 1o and 2 an L new position by
adjusting the screws provided i the dia, Zro-aue accurany in controliing
the plates dn the die 1. railer tmport: Lt Leicromeiris .vrews) and the ad-
justment dimensions ave indioatel by vader grotanion, sdditional raadjust-
ment of the dieu nfter tost ciampiug har beca cempieted i oot requaired.
Hence, the dies for forming exterral cutiincs made up of straight lines are
rather univerenl, Their posvibiiitiese are jimited only with respect tc the
sizes of the openire of tue base plate which determines maximan sizes of the

gection to be cut off.

153, If the scrap is dispatched into ithe femaie die and the original stock is
cut nff a metal ttrip or a sheet by means of shears, the parts whose dimensionu
are much larger than those of the base plate holes may also be made by meane

of similar dies,

154, The available die designs for ootaining non-rectilinear outlines are
discussed below.

155, PFigure 31 illustrates the die designed for radial shearing (22). This
die provides for making up to eleven different radii of curvature on the outer
contour of the part to ve stamped. The die ie designed to couple the parallel
straight lines of the outline with the circular arc. The dimensions of part A
ate attached by moving frame 2 so that its marking coincides with the gauge
marks of ruler 6 plotted with respect to the given radius.

156, Replacing punch 1 and die 8, and using inclined position of ruler k)
relative to the bisector of the cutting angle (two inclined rulers are more
suitable), it is possible to ad just the similar die 8o as to slit angular
seotions of the part when the arc of a certain redius connects with the
straight lines of the outline, the amount of the angle between whioh iz not
equal to sero,
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Figere )
Die for rgdis! shearing

157, Figure 32 portraye the univer=zl 4ie designed for pieroing holes and
slitting splines of verious shapes. Removable dies 9, punches 6, and dushing
7 provided in the machine permit piercing holes and slitting splines of various
dimensions, The die is not fired t~ the press, and the back strake of the
punch as well as stripping the sicuk by means of oushing 7 is provided by
springs 4 and 5. The punch is placed with respest to the die by means of
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bushing 7, and gaide pirn 1 1s pesiv.caec ascording to busaing 2. The quick
replacement of the die may be 3peelel up Dy w-ing ball sttechment (4).

Figure J¢
g holes ang slittin

158, Sufficiently comprehensive recommendstions and advice for rating the
elements of the stamped parts and the univertal die designs for steaping by
elements are available in certain studiee (22). Even the die designs and
prinoiples of using atmping hy elemente discussed above illustrate that this
method of stamping may prove to be effioient in emall-scale production. This
effiolency is actieved (in spite of some deorease in labour productivity) by
saving metal required for die manufacture and by reducing the expences connec-
ted with die design and manufacture.

159, In introducing stamping by elemenis into industry, it is advisable to
organise a shop equipped with presses 8o that eaoh press performs a certain
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operation accord .l o o o b L. o o ed U the manafacture
of parte. [r tni: »o- 'ho T S S R G replacing dies are
saved, a fact whi-h mp.o e cabn st uiity.

160. Stamping by eloment = 1o ot adve cab o o1 na e turing vmall and
medium~-sized partc whick sav boanee L eseatric presses.  In come

caser, stamping cun takc place .U Rnd-crivor e fiee .

Stampiug with one specia .izned wool

161, This method of stamping employs only ~ne working member for obtaining
each part, while some vesilieni mediam (muber, 1igquic, plastics) is used in

place of the second to0l.

162. The faot that the second co-ordinated tool is dispensed with makes manu-
facture and alignment of the die contiderably easier, There is them no

need to manufacture one of the twc members {a punch or a die). Alignment is
unimportant and, consequently, the accurate placing of one member relative to
the other during the stamping process is not necesgary.

163. Theee processes of stamping include stamping with rubber, stamping with
liquid, and high-energy rethods of stamping (explosive, electro-pulse, and
magnetic stamping).

164. Comprehensive, scientific and technicul literature dealing with these
methode of stumring ie avoilable at present (P4, 24 25, 26, 27, 28, 29).

165. The principle methode of tarping with one specialized tool ie dis=
ocussed below from the voint ot view ol techmology and adaptation to the ocon=

ditions of small-ccale production in dervel sping countries,

166, Stamping with rubber, as compared Lo uli the other methods of stamping
with one specialized tool is perhaps the most, univarsal and cimple method.

1t vrovides not only shaping bul cutting operations as wc i (?8).

167, In blanking and piercing operations, the working tocl is a plate Sut

from sheet metal of 5-10 mm th Lcknesyg.  Its inner and outer coutours COrret-

pond to those of the part being “tumped. The work.ng nemuer decign is
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extremely simple. ho eviees o Fiviag the niooce il moianer be slock are
require.d. The pt‘w!ifn'n:‘ Ty et e L Coetire s o b e et e st e
stipulated pai . are JROXpPean pveoand e QUi o rcreng wilh rubter,
however, are limitcd in o soriain eviont,

168, The thicknens of the sart ceing o tomped waw. oo not erceca & ot

The harder the meta: 13, the lecs thice the ook i, I Mlankag with
' ¢
rubber, it iz cifficut o obfain rareow 2ot in the outlinesr of the part

with small radii of curvature at the points of conrexiou.

169, The nininum d.ametiricnl dimensions of the blarked holes are considerably
larger than thosc that arc chtained “hecugh piercing with o metailie punch or

a die.

170. The quality of the sheared surface is usually not as high in blanking
or piercing with rubber than in blanking with a metallic punch and die, It
should be added also that the force required in blanking and piercing with
rubber is considerably greater than in stamping on a metallic die und dtpuﬁl
on the area of the rubber plate. {The pressure ie usually 150-:00 kg/an o)

171, Blanking and piercing take place under a certain specific pressure.

The amount of pressure depends on the thickness of the metal-stock, mechanioal
qualities of the metal to be stamped, thickness of the working plate (gmuge),
and the conditions for jamming rims in blanking. Various specifio foroes are
oreated a® a result of different amountis of compression of the rubber plate
at the bottom of che working stroke. Hence, in stamping with rubber, it ie
preferatle %o employ machines with a loose movement, such as a hydraulio
press, friction-icrew press or hammer. In principle, it is possible to atamp
with rubber on a crank press, but the adjustment of the process in this case

might be somewhat more complicated.

172. Specialized hydraulio presses were developed for stamping large-siged
parts typical in the aircraft industry. On these presses, the rubber plate ia
held against the press slide, or stamping takes place with the help of liquid

pressure exerted upon the rubber plate. The use of vuch specialized presses

designed for ntamping with rubber is limited in developing countries, In
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175, liring a cpatial wtock and the dies of specialized aud somewhat more
sompl icated configuration, 1t 1f pessible to ctamp ratner intricate parte,

guch e gyiphon cormgrated Lubeo ;75\;.
o 14 7

176,  Stamping with Piquid o mainly appliei when shape-change cperationsg are
dec ired, The dieu for ctamping with Lignuid may be rather cimple in their
decign (29).

*

ctamping witn liguid through a rubber memt rane (diaphragn)

177« In some caser,

is susccurtully avnlied for drawing «uch arte ag barreis, c.gs. the Marform
process (30),

175 Tydrau!ic drawing, Loweier, regquires pecial equipfent that is primarily
used 1n drawily large partoe 0 wound equipen s is wredly the process may be
rather complicused bo adjuet and may result i lower quality parts,

179, It it more advizeble to wppiy nydaranl1c clamping, particularly for form~
ing operations, copecially iu ootaining varicus impressions on hollow or

tubular stocke,

150, digh=-peed or hlgh-cnergy oUmib Ly jrovonias are being widely employed
in industry. (e most ampurtant among them are explogive ¢inwmping, electro-

e (elecurn=nyiraul te ! ctumplng and elect romagnetic clanping.
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181. Bxplosive etampine s wort - Dricable fov ol “hinig Targe and compara-
tively thick parti. ®lect -c-jydraulic tar g L ot for sta.ping average-
sized parte of lesc thickne. &,
182, Magnetic stamprng is cxpelient Jor pamfact oring rarcts out of ferro-

magnetic materi:is ~f relatively cmls tnlcknesc, thr ot tuining snall-sized

parte and for assembling ~verations bty ttumping,

183, Explosive stamniu? uiuelly rejuires bul.ding a special reservoir for
water and observing ctrict safety ruiles ol enginecring. At ihe same time,

explosives are cheup and arc uced in small quantivies,

184. Electro-hydraulic und nugnetic stamping require special installations
with condensers and discharger:, and they concume a large amount of eleoctrical
energy. Thus, high-power methods of stamping have limited technical potemtial,
thoir application involves great capital expenses, they are fraught with many
injuries, and require highly-skilled operators,

185, The adoption and ad justment of stamping processas usually require a
great deal of time, highly qualified perscnnel, and are accompanied by a
great waste of metal. All thie makes one believe that the wide application
~f these high-energy methods of stamping in developing countries is not
expedient at present.

186. It would seem, however, that the application of stamping with rubber,
plastio, and liquid is definitely advantageous for developing countries,
These processes reduce considorably the expenases and save the time required
for preliminary production arrangements. At the same time, these processes
provide stamping a great variety of different sized and shaped parts.

187, It should be borne in mind, however, that these methods of stamping
cannot, in a number of oasec, provide high accuracy for the parts being
stamped, It is therefors advisable to use stamping with rubber and liquid
along with the urual methode of stamping with metallic tools. In a number of
oases, it is rather advantageous to combine the use of elastic and metallic
instruments in processes designed for the manufaoture of atipulated parts,
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Plotes wime s ey Lot g et o e suneh with respeat
$o the due 3T o posliew wo0odetrn ol Wt bl 40 Wairch are aino

fixed in tne die piatud.,

150, 'Therelore, ine @ecaracy in [LlaCting the poooch in reletion to the die and
the clearance depends mouily or fae grenrte locatosn of plate cavities with
reepe-t Lo pliue, Luonlngn and ovhe r fixing tacsliiics.  In well crpanived

3

large~scale produclior, whets o grost roater of aiey in avallatle, or in piants

»

specializiry 1 makKing Jroe, brere nro red poset biLities for the adoption and

application of most disralo g divee a1 oew¥s e alwa.  this all alms at
pertect nrd precice et ecu bl oot wee copn o tlang machine,
reciprocat. .l i bs T A ) bt
191, In gmail-ooroe Lroadertior . meccooTioan woth . comparttively small
total volume ¢! oublnut, © hc ooptietian 91 LaennGL gtic ] precenses and equip~-
ment for die manuli. LT 0 ol @ a4 notvae bogge olwong o the high cost of
guch equiptnent and nocers Luan feod ~ope ity oper Gon. Therefore, an attempt

L omade w0 e aooomple dae derioms e vornibie b mantlesonle production,
102, However, the .aowpiaticatiin of Gies oolLows ., 10 omeg’ caves, 1ong accurate

positioning o1 the pluch with Tospect to 'he die, o1 inereore in lhe waste of

ptamoed metas, and ano iaferieor quality of the tunpod parte,

193, Ore of the most imperiari prouiemy an cmns L-ieale produrtion, therefore, l

i procuring o neans (01 elrpailyloy {the technology ol di productiorn, while

maintaining ccaraey and b guast 'y ‘
H

G, The areceny ooy carnnt arernes g catai. 7he s oerous nethods for

sipplitying the lterm ooy of dic producticn,  Mutner information can be
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found in other pvhlications {31, 22). Certair reasures inat might be of

interest for smzll-scale prodiction ars erpla.ned telow,

195, The need fcr nighl; ac.urate dimens.cns and specing of cezvities in
pletes, punch holders, anc die holdere sic. arnd in fitting coneiderably

inoreasesg the derand for lavour in the manufactvre of dies,

196, One of the best methode to decrease the remuirad accuracy of the given
dimensions in fixing certain diie 2lemerts is *he anplicatior of a quiokly
solidifying plastic such as s*yrocril, 1In this case, ccnsiderable clearance
must be provided between the stock to be attached and the hole that is filled
with plastic while being assemtled. Plae-ic, which is in a liquid state while
being poured, becomes sufficiently strong afier polymerization and holds the
oonnected parts tightly. Figure 33 illustrates the methods of attaching
coupled parts with the help of plastic and the ways of handling the fused
parts in order to inorease the wtrength in attaching (21).
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