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introduction 

1. Stamping, or mur© apecii'ioa.: L^   culd stamping,   la  presently one of the 

most intensively developing branch^ of the octal work lug industry,    This  is 

indicated by the  ever  ii.c^e m.n«   ¡IU.T.1 - of I rtr:    to.-J s ust-.i   In  industry and by 

the change in the usate of «.et:ü-cutting and press euui¿,nHnt.    The latter 

equipment is no« favoured.    The increase in the volume of stamping processes 

applied in industry is a result, of the high ,uu,,ity of the »roeea&ea (l,  2) 

and the perfected stage   >f development of the method., of stamping, dies ma 

stamping equipment. 

2. la comparison, stampi«« was previously believed to te adviaafele in 

large-scsle and Basa produetioa aa a means of preliminary processing *i*» 

consequent ana rathe* eoaaidawfcie machining of «¿ready stamped steefc*. 

Presently anon an attitude ia, to a certain extent, considered obsolafca. 

f.       Because of the developnmiit of •atalworkin« processes and «tamping mmp|m» 

»ant, stampine* **a becca» advantageous in small-scale production asé sometimes 

•yen in the sMUufacture of single workpieees.   This *•*• permet ion of •*%•&• 

Working preeaaaes, a result of higher quality and accuracy aehieved during 

stealing, reduces the value» of aaehiningi stamped workpieeae require •!*&•* 

no Mf^|.iyiiwg at all or only a few finishing operations of trimmiag, shaving 

etc. 

ki       fhe outstanding merits of stamping make it possible and desirable t© 

m»}f this process in developing countries.   The prospects of suae af#ài«tj» 

tiao are determined by many circumstances, of which the most important ara» 

(*} Feasibility of uuing comparatively few iip«cificati*»ns for 
universal equipment suitable for handling large iptcifietr 
tiona of stamped parts with varied sises and shapes i 

(b) High labour output achieved by stamping and comparative!! 
low coat of the articles produced by tl 5 proceisj 

(e) Possibility of employing leas highly »Killed workers in 
stamping operations; 

(4) Economical utilisation of the »»tal in producing wo**» 
pieces by stamping. 
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5. These and othwr <t Ju.it io.* cl' stamping allow, with relatively 

e »ritti expenses, th« prozìi;,, evi' *or':picee& with good ciualities, lo» 

labour requirements, and lew :c^t consistent vith any other «eri«« production. 

6, The economical ¿ffi¿:ier..,;/, however, r»nd the successful adoption of the 

stanping proseas In developing v^untr.-ef. depend or. many factor«, including 

the proper type of teetmolog.,- trid die design, vith reepect to the ohaxaoter of 

••ries production and local eonditloaa. 

|.       Several typical features of developing countries wwt be tak«& tot© 

considersticn in planning the technology »ad Üt de«iga» for st««ping rr©**»»»«- 

Thei« include: 

(a) Prédominance of smll-aeal« production; 

(b) Inadequacy of »achine tool» neceeaary for »»king di«»; 

(«) ioantine«» of apecific»*ioM for »mt»ri»l» utti to ta* 
ssuiufacture of die units «ad die aa»ber«i 

(4) Mffieult aliiaate conditio»« generally necessitati»« 
graater safety precautions in the course of stamping 
oparations. 

A.       Cor-siderin« ti» »bov« mentioned ganar»! and other looal oondltloM, in» 

of stamping operations présents a rather compi«* probi** ta*t sslgllt 

not hare » single, siapxe solution. 

The sucoess to solving this problem amd ta« profit*»!« «a» ©# rt«mY»tf 

to 4»*«iopiag ocuatrto«. rature propar knowledge of til existing 

v«rieties of atanptog procesteo and die design« adaptad to «m«ll-«o»l« §••*• 

diietioa to ©rdor to chooee th« »o«t suitable process fro« among tn*> fMM 

v«ri«ty of msthods. 

m*     ** »^»dsjie« of »eieatific and taehnioal litar«*«*« dealing wit» th« 

«eebnologioal probla«» of statai»« proe«ss»a »ad di« d»«igns is «tv^UMflt 

11.     aß »ttampt »ill o« mai« in this papar to ««toot and systematise too 

idea« ana recoaaendations that »ay be useful while developing and apply tog 

various procasaes, ehaet-staaping, in partieular, to developing countries. 
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N ,  n.l :'L 'HOttliCTION 

12. The types of  di,,,   U,/.r nu,.,,-r -na a.-i,..  ^,   •-.   ,  ».treat extent, 

determined by tue   ,*: x,  :,r dation   ,    t.,- vcd¡h.  - f  -   damped «md by 

the intric&te out 1¿ató ^f ti«;  ..'crkp-:«-•:-. 

13. With respect  to the eand.tion:   of .^e-^.U   and u.a.» production, 

there is generally  a tendency  co  reduce th«  i.umb.r or part,, neetasary  for the 

desirea article (an  im-trwuent. achine er unit).    This results in more 

complicated deigns  of the part* to be «tapped, which,  in turn, leads to «ore 

complex technology  arid die design. 

lit.      Despite their higner cost, dies of more complicated design prove to be 

economically advantageous in large-scale production in view of the higher 

efficiency of stamping and a reduction of expenses connected with the suose- 

•jmft mechanical working and assembling.    In this caie, more complicated die 

designs are usually determined not only by the cosmic* shapes of the parts 

to be stamped, but also by the desire to increase accuracy and to limit the 

auÉher of the facilities employée.      Compound and Allow dieB, producing * 

number of successive operation« per die stroke, are rather widely used Wider 

such conditions. 

15. The dies are equipped with good guide components.    The working «embers 

(pmches and dies)   are occasionally made «f expensive materials ensuring 

harineas, higher accuracy and better quality of the part to be stamped.    In 

order to increase the amount of workpieea» obtained from each press, die 

designs must provide for the possibility of mechanised stock feeding, both 

by means of universal mechanization devices connected with the press, and 

by specialised feeding device» built into the die (automatic dies). 

16. The possibility uf using complicated and expensive die, in small-scale 

production is considerably limited uy the economical factor.    The cost of 

the die divided by th.   small number of stamped pi«*; increases considerably 

the price of the proooct, and tht  possibilité offered by the die, assuming 

long lasting strength of tl* tool, are not  fully ,-xnausted.    A reduction ID 
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the cost of dies and the siaplificat-on of tneir manufacture and adjustment, 

are urgent problems in smux-scai«: production.    The suceessful solution of 

theae probleu- depenla on pi-o^erly adopted tecnnology, di« designa, atampiag 

méthode, materials, und prod -^io». processes. 

17. This section will deel witr the problems of planning technological 

processes in amall-acale production, aiming at both a reductio» ia the em» 

penses connected with die manufacture and adjustment and a aiaplifioatioa of 

die designs. 

18. Ia planning auca technological processes, tart« problema Bust t* 

considered: 
(a) Simplifying the design for stwnped parts 

(b) 8tampless methods of sheet metalvorking 

(c) Reducing the adjustment ueeded 

Each problem «in be treated below ia detail. 

Simplifying tat .ansian for sjammmmJmfJll, 

19. Xa designing any machine (a unit» device or an instrument), tin 

designar distinguishes certain parts, the combination of vhioa ia tlllmtlf 

must «asure the desired quality of work and mutt easily permit the «mffjMf • 

diamantlemant, and repair of the machin«, as veil as the replacement of 

out parts. 

20. Ike paita must be designed to conform with both technology «ad ta« 

manufacturing eoaditiona in the industry.    As far as tHe part« obtained laf 

stamping sheet metal are concerned, the choice nftde by the deaigner deter- 

mines not only the degree of complexity of stampini technology and die 

but alio the amount of metal utilised in manufacture. The lattar ooaaiAeMr 

tion is cf great importance in »mall-scale production, sino« the «oat of the 

metal used ia stamping metal parta is more than half the prie« of the part« 

themselves. 

SI.     Parta stamped from sheet metal vary considerably in shape and 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 



r'fcg«'   M» 

the parte tü fce  ..uu.>p» •. i^J t..    • .n i, \ • ••        *•   ,'-•.».'.•'*.;..      ». -.-i- ..:n---- in 

dealing aheut-..'-^..,.-.. » "--  «' •-1--   -••*•••       c "   " - ^^ lrM' 

tices  ana methutii    u.:  I' I   lr: ife-u.i    -C **r....    r*.-".    -     ••     - '••    "      *<• t-te».C 

technology &.-.U ii^-i-   *-•<       <  •'   -l       •"-' •-*    '    ;c;" *1-"  ,«' ^im 

out t ne ». et ai   - •':• .'•   ->• =    ' •<   i      •:.-:*••     J       €>•    '-    .''  '•     '   '    l"t;,~   t,.    UM  & 

min invai "i m--Uú   ;*<.:ra.       -  ¿.-. <.'1.*L*"4> 

£2?      In this   i:atpcc,  *hili-   ....*:     ..•«..-••!     t-   ' '•• .      -   ' i*-  prodwr 

tian  ¿»ruedes o i* to,- part, i,v„..g '¡    * .. *u.   *'•            '-   -• *r>'  J ;   t!"    *,'fe-#»r *•«* 

d«terr¿.ie  U.o  : h«pc Cí' -r¿«  J^at    t.:--.-   tw  :•.    i   w.. a,   •  •   '- •• »'     ** fw»iw* 

*¿ ran#t«»eiit "i' a.iji*C3..t  flat  i-:    •-!•     r    i.,-.t     l..-*"«.'t   •   •"- '.*' .t 't   H «in;»*, 

mié finally to lina out vui*t viri. i'.   .     •'--'.'   -..    i*.:  t: ...i   t.-..   .jmi»U«# 

of «tajcped parts) stay reduce the «»toJL «cran lu blanking. 

23.      The potentiality «me ad vaut, «e of auch an approac!. in cnGOKiftf ih« 

optÎEiu» fart aeai©* any **- ilit»atrat*d witr* tu« fuUctfiag «aajajAaa.    'ft« pM* 

Ét«^fB» «ere varied tj iftproir*- it* staapin« i*roc«a»«o the* tor** aireaay tat* 

applied in production. 

tfc.       Finir* i ühoK«  variati<>R» i» the deuifïn of one *f t*V part« «*" a 

truck (3).    ïhe oh»ag«ê in th« shape >;f ttw lateral auxin** tawrw iw* aff*#i* 

the atrangth or other qualities af ih* part,    at the »**  tía», «* %^^m 

proco»a is employed without mt»y alluvaoe*t coasiaVmbly reduci»« ti» aaftti, 

•crap.    the aa*e change pa-mitt**, to ac** «siasi, ih« é»*aiopa»Bt of • 

•inplified àie. 

if..      Figure 1 anows variât ion* in ti« áe*»i#* of tLo eurreM-«amÉay:t-ltg 

tact spring i**),    the intricate shap** of the ola part ifigurt »•) 

59 par eant natal scrap even nith ine *»ßt eawnoaúcaí ernm xayout.   CAting 

to variations in aisaa mû aha#«« of awiliary (8öe«ft«iary) coaajaMaamta« tta 

nev design (figura- 2b) allovmd a lay-out without acraj> »aiywaaee.    fi» %mH" 

tiaa of the product ver« not chamad, but tha «ataJ. acr^» war r#d«Écad ay %« 

T.§ per eant as a raavtit. 

26-      ^piyiaf at the »aa» tia» doual',*-»t«p faadiaf,  it was puaaife« t© eattá* 

tw parti par praaa stroke aa in the cate of crora lay-out.    Th« »«if ^pa •*" 

die daaifii, iKwever, proved to be aor« siaiile mêt awat iaportaAt» tí« éaaip« 
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Variai un s  ia tne u-^gr. j^J^^T^ of ft. fe&rX 
fur fml utilization of the metal 

a8.      The above examples  show tn&t careful analysa of possibilities in 

varyin* the part deeigi, and itr. dimensions m*y  r«cure more economical utilisa- 

tion Of the metal  owing to a much C.IWLZ arrar.atsuont of complicated stock 

shapes to be blanked.    This method of changing the ^hape and the design of 

the parts to be stamped ic not the only effective way to reduce scrap.    In a 

number of cases,  it may prove uaeful to change-  the dimensions of the parts 

being stamped so that it is possible tu blank still other parts on the scrap 

left after larger parts have been already  t>itmktd. 
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29.       Figure U  ii^tr-.tec   ti r, -l   t:,,  uinon^oi.r oi   t:u   part to be blanked 

are properly co,,,,  .: •    lo  .-v,i^   '••   -   •'- t:.r-. -   urivr.nt part, on one 

*.  -i     • ,,   tv •    „,.>..,,• ,•,-••  b"i'W  ;•*'jjiii-;i u-i o.' the ¿crap left 3tnp of metal,  ì;K- tv...     .i ---• . < -       ^  - 'i ¡- 

after stamping the .Lirgi-r P-C. •, •;    . 

^"i'*->''i.JLf.f""u'L rüi' blai-kin¿ part9 

30. A second method uf iapro/in.i p^rt design and simplifying technological 

process is to  v-,ry tiv« ¿ha^* a-'  ^-^ of part., reducing the number of 

staaping operations neceser.,   .'or obtaining   the given parts.     It is known that 

the shape of the part primarily  'te termines the  «ype of operations ueuessary 

for its production. 

31. At the same time,  the »iacs  jf separate components  influence to & 

great deal not only ¡-he type of stamping operation, out also the number of 

necessary successive operations.    The latter L; mainly determined by tha fact 

that there are certain rates of shape cnanges allowable  for each forming 

operation of the machine tori.    For instance, in drawing a flat stock without 

its being destroyed, a cup may bo obtained with an approximate height of 

0.8 of its diameter.     If the uc-aitffx  is  such that the heignt of the cup is 
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considerably more than its diameter, then such a part has to to« produced in 

several drawing operations.    The rore stamping operations that are required 

for the production of the given part, the greater the number of die» that are 

required for its manufacture.    At the same time, the technological procese 

is lore complicated and less economically efficient. 

32. The following examples illustrate how the dimensions of separate part 

components affect technology. 

33. la figure 5, a very common component of the spatial parte obtained by 

shest-metel stamping is shown. 

$.     Subject te th« «ama»»!©»! of thia eampo»«tt ( eharmeteii»»» Ir **• 

relatiooabip: h/d| t/d| r^/t; rf/li, th« oamplaxity of stamping may «ft? 

tiderably.    The technological precast ie the moit simple if the relative 

t laensl mis ax« euch thrnt the give« component may be obtained per one formiag 

operation.    If the dimemeioa» are such that the rate of shape ahaa* 

fat iti production exceeds the rata of shape char*« permitted for each 

operation, aither se vareo, forma« operations or a eoe* nation of tonrtftf 

formine operations will ha required to obtain this component. 
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35« Iß this case, t;.e n jnhvr jf ai«ss r^o/uaiva í jr the production of til« 

specified part is ixcr-ast-.. As .'•..•;••• art r-,eiti/ no reliable calcula- 

tion!  Of ftllovtijl...   S.,^%   -'..*..^     ,:.   Lit   .wr,.lr.,_   .;   !-t,tiii   &<jQt  additional 

are neceaste   ;',r adj..u.\ i^;  U.-a  prote  ».     <»   »  re», ^.t,   the colt offro* 

Jil   ....s f   tBì^iwyifig   t duct ion of the 45i ver >y.r*. i..  .-. *. 

diainiahes, «•„peoia;^,   -^.u^r •„ w   v-u*.i¿^n^ c*  *r.jti« ciu« production. 

36.       The second «xa»p.:.t.  < f ..¡furt  Ó;   , ilaitra»»»,,   ta*  i;.fluaaee of the 

alone of eeparatt e.eaeat» c f p*rt» en teina.,!-«y. 

If.     Tœ ^ëteoiofie«! prêtée*   .• %m m s* *îM&+*. *mm tu» 

%lmm t« te ttaxpté ït/4, h/d, , ,v M* t4feil t .%, %J|# 

«Oy % fierai»« «4 burri n«.     ir u* 4;e*nii.fc* »re »«efc uu* the 

extenaions in diaaeter in turran« e*ee* i» *h# eiitvafcle rat«, tae taroat ti 

»et be ©etaiaed ay the turril* procese vitaout ieatr^int the et««k. 

38.      In tai« east, the throat  is cottine* by  «ravin« ioUowe* by pi erti«« 

§»4 bwrritm, or by formi»« r.p*r«tiona with tabeeq^at pieraiiif e«« 

firn teehnolo«y in «ither SMI  li eon*»ioer%bly »or« cuaple».    Tao a 



dies  tu   I»-.-   tiWi\i+i¿:   ,."»:..••••»'•.      . i, •        ' , .' . l ;.»ft«pt e 

JMUTt.»    as    w**i :  . 

3V.       The  atK'*>-   ; A¡«iBt          .      -   ' '  < .   .    '< i   ' »   ¡                ."-i  *. i¡.'  ut' the 

rehuir«a utfcÄ}*cfi ior*..   .¿il»«....   v .-ht. ^«.«^ i*,, t,     .•         a ja:tv.     by vary- 

iu¿   '"riit''.   -1 ..SK »-i* -••''   ,   i     .*...„,    »t   -,   ..- ..   .   •,      •     •  '.i   '•'  -j 4J.J  tne 

nustbt-r  ut*  r quii*-   i  a  •-.    i.    .*< Jn^-   i. 

l<f . *»•>> rt.ì*:>-•«.., !M i. i,i¡ i •• ;•••.it.- t,j -• «Lit, ,.« ï ; . ji HI , i - . • -¡.i*» production» 

;i li* Hi.'.iOi^*'--1¿ n.-.-ííti^^rv, witul'í th-- •Ail«, v..'•..< t- .. ..«r-.aice¿-, .¡peeiíied by the 

rebuilt 4 'jiükiity ->í tn-, j¿»rt, te .;et dirNsntoioj *•/.*»*. r-.-^uire the minimum 

t*hat>e change "i l«i». ;-!<'.cu i» tne preductiun i ¡iej-arate *• ¿ementa and eomple- 

tei p+trt i . w'ii,. í ..er. <..'wuditior^ muy affw-r ; production oí' the partú by nus an s 

of the minium« r¡u8abti uf «ispllfied uies» at a »in.iiBUiri cost, whi.it achieving 

fBaxiftu» staaquftg. effioienoy. 

*1. lot only alterations in distension« say i«aa ta an essentially less 

eöS^lieated proceus. SeawtiiMiS variât iocs in the part «tesigli worsen the 

specification* but  l«ad to a isoler technology. 

at,      for instance,   if a part  it. the  shaft* of a barrel (with the relation of 

it* height to its diameter being considerably aure than one unit)  does not 

h»f« to tap solid drivr.,  mvi if  it  i¿ worKin(* Wider the conditions of its 

feeiag *oad#d by outer congrua ¡; i ve  strei.;«; ,   it may  have .longitudinal bayonets 

along the joint.     ;n this, ca^e » the part »»y be .'ravm from a rectangular 

itoaà and not fro» M r-iuwd oi.e (rip-Art.- 'í'«    if -^»cf; f* P'^rt is drawn fro« a 

rami stock,   a»*«.-rat  tiruwir.^ u;-crat, or,;:, <*¡.a druvinß  di<--r. are required for its 

proéuetior..     if» ro-.-tiii^atar i-tocic   is used, the part inny be obtained in on« 

operation by draw."ru;.  - t thr-.i^h the lower dit*,    The resulting part,  instead 

of being acula ajri^rs »ö   is. the case when  it is ar-aw. fro« a round stock, will 

ha*» longitudinal  bayonets. 

k$,       A e««biii6i. i~»îj  --ti*jtt!>ui£ <ui»ü weiaing ¡'.¡-oce;-,;   U. of social advantage in 

aeiiievinü the ¿a «re  i Lftju.*/ .:ta«}iih-j aw thud      This  «op^b.irration is most advis- 

able   in 4if»al}-tì'..-^c i^ ."'.»duet lot; becuu--.-  it  allows the  :,ìIMJ1ì fient ion of the 

stat.j-ina j.r*jc-í.-».     í'ir'-  üii.rt ut thf íiii4pu«;a un i ecu  íL  H-JO roauced. HS a 

reBUAt of ieatí  cosifiicated equipment. 
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Procesò of Ct.ravix.fi . 1 barr; X_. : h epe i part 

hk.     Staaped-and-welded parts consist of separate elementi, uhi eh art obtained 

by stamping and then are welded to form the given part.   Economical efficiency 

in using stampe d-and-velded parts depends on the proper sub-division of «It* 

Bents.    This sub-division results in the most simple stamping, but only on 

the condition that the subsequent welding does not require considerable 

expense and is not too complicated. 

1*5«     The stamped-and-welded part design is shown in figure 8 (6).    The «aia 

element is a cup, i.e. a spherical body whose height exceeds its 

diameter. 



r*««.' A'ï 

rod UT* Ion   ;f ;*dditiunsu vwiding OfertP 

ii. ¿»aJj-c.'.'O   product;or.. 

la otêtr *© pt&éwBm suoli & part b> draving i i out of ut roana it<Mk» 

draving Operation?» and numerous di#s are re^ulrf-a.    In obtaining the tiM auf 

by welding two halves tJ^et-.er,  ne di ff i.-'ulti-.-s ari;?*,-.     Only one drawing 

operation is required, foiJ'/^d K  con, >->x-•.«.•!.t tri&*r>ig an.i cutting into ti*© 

halves, as shown in fjgiov  >.     '-'li«.- .-í «ípl: fle«tun -id th«   lover coat of Ite 

stamping process for the  i.WtarN.li-,a>i-*w*-lye."! part rvjuo*.  the «oat of th« 

completed part itself, cteüp^t«  "h*-,  , 

tions.    This  iß partie;! .j.l¿-  *-/í.M.' 

1*6.      Tha adoption of part  design ou*ained bj   -'^«taping und welding amy BOt 

Ottly make the process of sttu&pin^ no re tiiapl»î amò! j'uduü«?  i tu cost, but   Ut«o, 

in a number of cases, may a,-ov tu« JUUL
;
1 tuli -n oi  x-u ttmaping for hot 

stamping and the sharp reduction of th« volume of ?aetRj*cuttinn process*!. 

%T.     ÏHis proposition may te illuatrated by figure lu ('!)'• the o ut lin« of m 

lever obtained by sheet ¿stamping followed by weiair.g.    The    abstitutior &f 

this technology for hot-stamping technology with consequent metal-euttittg 

operations, has made the production procesa aiaipxcr and »ore ineitpemsiva 

at the same tie«, ha* brought   ihout a üaving in metaJ. 
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1*8.      Many example'  of .ipi i'. :nt ioj.    f',r  ;t;iirp-'.i-ii.—'-wold' a rar- resigns  are 

available in other puUieationj  \t). 

k9. In a number el' c..s.s, i >irti oui 'ir!, ulti, ri'^ptr., v ncri-l'-rroui; metals, 

cold welding (7) n.u, U uppiie-1 r.nd, norcuver, -..'elding u:^y De- rubr-Lituteâ by 

soldering. 

50. The above examples show that th>- de/ciepwent of expeftifrnt part designs 

makes the technological procees ratner jimple w¿d inexpensive. This offers, 

to a considerable degree, greater opportunities for the adoption of stamping 

in small-scale production. 

ätampleas methods of sheet met »¿working 

51. The second important problem to be considered in small-scale production 

it that of the application of Bt amples G methods of sheet mctalworking. 

51,     'Skia refers to methods which make use of completely or partially u»i* 

venal machinery, i.e. machines suitable for the production of various parts. 

$3,      It should be noted that a die is usually a specialized tool designed to 

produce one or several operations required in the manufacture of one certain 

article.    The possibility of using a universal die tool while applying stamp- 

less methods of working considerably reduces the cout of production.    There 

is then no or little need for the manufacture   jf variou.; dies. Apart from the 

reduction of expenses connected with the manaf¿-.¡turo of dies, the time neces- 

sary tor the preparation of production cor dit. ions  in  also reduced,  nad t.h« 

mobility and manoeuvrability  of c-quipniunt  is  ine reared. 

5i».      Among the most commonly used and advantageous processes of stamplees 

•etalworking are shearing and spinning. 

5f.      In shearing operations, disc cr vibro-shears (2, 11, 10) are usually 

used. The lay-out of one of the most fresiuenly used designs of disc shears is 

given in figure 11. 

56.      Owing to the conical contours of the lateral working surfaces of «he disc 

knives and the little contact area,  it is easy to position the stock with rea- 

peet to the knives and to partition along the curvature 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 tue distases batmen tfee 

centre and the knivec, the diameter of the utocK to be sheared off can be 

altered. 

57. The minimum radius of t.u,  -ireie cf tl.o stock  being sheared is approxi- 

mately equal to 0.7 of the ki.j.v. '„  diameter.    Consequently,  in having a 

number of disc knife- jets,  it  is  possible to shear off round strips with ft 

considerable variation in the range of di^eU-rr. 

58. Shearing with disc üheart-  eliminate:: the neea to uco blanking dies.     It 

should be mentioned, however,  that  anearin¿ witn disc shears perttits the 

obtaining of stocks (or fir.t parts) with curvilinear outlines and considerable 

radii of curvature,    a ne are à stock conto-ara with leas radii of curvature nay 

be obtained by vibro-slatu-b. 

'39.      The stocka (purts) that r-.ry net of a round shape are aheared off accord- 

int. to iiiurkß or ¿äuget:.    'i't.u:.;,  the u-c- of dice or vibro-shears in small-scale 

prod lie ti or.   li;   r.itacr fi^vrijitì'., ,-.•» >..,o . 
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60.      In spite of a lower demani for if b our,  it ¿s only n»turai in this et»« 

th*t th« nod for diss ¿.a decrease i and '¿he coat of the parts to be ttSAped 

it reduced. 

61. Shearing off, however, eanno*, t^tuLl;/ exclud* the requiresMMt for 

facturing blanking dies, since through ¿¡ho «u i »if ¿peretioti«, parts of Mediu* 

sisee  (diametrical dimena i oa.- usually r>or<   the*: 100 mm) with saocth curved 

outlines «ad eoBparatively largt. radi-'   if* curvature a.iy be obtained. 

62. It should be aantioneo. that th: li.se autans are produced by aanjr aanur 

facturero in different countries a¿¿d tue ir cost is not very high. 

63. The second s»st expedient met hot of st.8Mpj.es a working of «heet Mt*l la 

•••n-tfttlt production is the ancient process of »pinning, which is still of 

isjportejiee in aedern industry.    Spinning not determined by g reduction of 

thickness off»» the widest techr.ologioal possibilities.    The proeess it 

i&dieej&ed in figure li. 



.L/WG.Pit/". 
Page 22 

bk.       The n.i-aiiut-ai'i-     •<.-..; M-    .   .    ; .J ...  MU>. •»..;   -    t;..   i''.^   plate of the 

macjiine.     T.ne   IOIC.    *., .   .. n   ;--^ »-•..•*.    >ri>u ui-i.    K^   
;"   »'a^ie oí' a firm 

typ«   of vooü,   is  rtj.M ! v ; :;'   - : <K uy >a-i   ;'•  ;..h"^':   '. ••   i ~  -'*-   ..'i' labour for its 

prouve ti or.  A   hn;   c >'     , ^.»T.  .   J.. .   u  L.J.;.-. :~   x.   to • »,   provides  for 

the production ..>.   •    •>•• •. >-   wrs io >.'•'  ¿.->   «*•-•» >i ' o?   \fu' /..¡'¡f.  - e  .-r -rutior.u. 

OS       A great  variety   ^i   , ••».'   • i •->'   £•'»•  • btaiiif'J  b-   ..p ; : i - * i. • •. - n fiat circular 

swek.     Under  J >-.   as • .itu-:»-  -*' .:t *fi>p- >•; f-n    .-JISU,- {..urte,  n.ioh epe rat ione a«? 

druving, 1u.cki.1tf,  « .\p.u S.n,i,  , .i"ii;.f,   a».a  ' i.'::r]:;H  are  «(¿uired.     It  iü qui.te 

understand^-., t   ttiat  v;.iv   ..•>!. i. ir;cnl  part,   mug  It produced by  spinning. 

6C.      The dr&wbiu-k  i.s  t* at.  «¿inning re<44.in;g liguer qualification!: ana a con- 

sititrabj.e iyttcuiit o» t.u> .:o.L»r ".at^.ur to ctrry uxi thv uperat JOIJI.;.    Irt n.anufac- 

turiog eozuivterably siapior shaped ¿¿arts, however, ever* in ¡email-scale produc- 

tion, thore m»$ fe*.- *>.iemntti uf mechanization which considerably sinf>iify »rid 

facilitate the work In;). 

6T. Recently on« of tr«.> luetnoac of spinning, i.e. spinning with ironing, 

has bt'tn found use fui in industry. The party whose underneath thicknesses 

differ fro» that of the tod;-, <.;r parts with alternating wall thicknesses along 

Vfce -„cnstr«ct'.o,. voint, «¡ay  b¿ obtained  ly the procese of spinning with iron- 

ía«.    Thin  procesa mquir-.;, :nwre cm&piicatfd and mure expensive equipaent» and 

its technical pot 'ntiad.:t¿-   L   UmUfcd.     in developing countries, this process 

will probably find onl^ a lisiará application. 

66.      The proco ¡»»«e of tnrc*ui ruling ana rinf prens»iag oc. empty cylindrical 

parts Mty- be considered a.^ -k*ui avians» <• i" ;:4:iíiíiin¿ without compulsory ironing 

(12). 

69. it ühoulé be «eauon«d that s* tel working, ejfcluding th« use of Uta» aay 

be applied in the handling of oectìOti r<etal ansi, in a nufther of cases, 'rather 

intricate parts »ay be obtained {13}. 

70, The aase putii fat i on (13)  ili ut trate» how Retalvorkiag applying no diee 

is successfully  u4-d tu impr-j-/«- tturface qualitiesi at.d to increase the strength 

{hwdiwaa}.    .'oac of the aoov*:- .mentioned processes  espioj ing no dies  in th« 

mart t'a cturing of voluc.fi iv u- ,>art>: way  be . icceßafully uued in saall-soala pro- 

due ti on   ir.   de ve J op 1 r;<j  f^uatrit:... 



ID/WG.2U/1C 
t'age ;;,3 

71. in a r.iœiuer  i l' •;•• • •*>,   -e, leU /      •    *• .  i -•-:,'   cmr.tr.-:; witt:  damp  cli- 

mate a,   the iiuxid.lJ.ng    >f v:,.i^-,.-> >u - pur   i   .. i • h .•.*:.  * r>   j..e of di «o  increases 

the resietaxict.  tn  vorr >L u.¡,,    v.ii-   it    i .«.     J   :.!-.• advantages  jf the method. 

72. In large-.-.f-xJe pr 'tuet : xi,   a.,  compact d wit'    :-.TTLES.* .».-Dcale production, 

there  are more   rn .:i J ¡ tv •• ti.   :'.n'y ev.   ee.-e: 't.ary   Hajuetment? while intro- 

ducing the ctampiug proctor,   in  industry.     In I ,r/u;-.;e -le production, the 

expensen  connecter:-  with '.¡<t- aaju.tiueirt  ef the  ;-,türupin¿   jrocesi'   «und with the 

unavoidable wujti;  of ratai  are distributee amo,, g a great number of parti; and 

leads,  therefore,   te uely  fa slight iroreaüe  ir. the pri^e  of   individual parts. 

73. In umali-.-ic.ale production, huwe/er, the atone waste may considerably 

increase the cost  of the1 stamped parte  ar¡d reduce  stamping efficiency. 

Under such conditions,  therefore, special attention «houli be devoted to 

working out reliable processes that requin; as little adjustment for intro- 

duction into industry as possible. 

7U.      The jfJosaibil:Ltiü3 of minimizing the amount of adjustments depend on 

proper selection cf the typer, of stamping operations, their number,  and the 

choice of the working tool. 

75. The designing of ¿tarpine: prece sset;  in curried eut  in accordance with 

data and recommendation^ ace ununited eitler in ref»r<nce books or by stamping 

similar parts.    Analytical relationsnipu cíete mining the value of any shape 

•Iteration allowed in di.ilert.nt stamping operations with respect to funda- 

mental factors and condition:   •;?' ~ta«np.'ng r.re mi.Je   ¿-e of, but only to an in- 

significant degree. 

76. All data available in reference books, including those concerning the 

allowable variation velue for different opérations,  stipulata a certain range 

of variations for the recommended values.    Thia leads to same uncertainty in 

determining the number ::f operations necessary for the siunufaeture of the 

stipulated part;;;.    Most often this results in the necessity to carry out some 

adjustments in order to correct the technology and aie design after beginning 

stamping opérât i ont.. 
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77. Considering these factors, the solution to the problem of curtailing 

adjustments nay be found either in uhe adoption of such coefficients of allow- 

able shape changing which are  very close to th * minimum ones recommended by 

reference books, or by wider application of scientifically grounded calcula- 

tions, arriving at an estimate of ¿he effect of main factors and conditions 

of stamping on the coefficient of the allowable shape changing in certain 

stamping operations. 

78. The first method is expedient and may lead to restrictions in ta« 

amount of adjustment needed, but at the same time, it may cause an incr«as« 

in the number of operations and dies comparea with the manufactura of stipu- 

lated parts, especially those with intricate shapes. 

79. In small-scale production, therefore, and particularly for ti» more 

intricate parts, more complex analytical methods of computing tha process«« 

should be considered.   The tima spent on designing the technological processes 

in this case is justified by the reduction of expensas necessary for adjust- 

ments in industry. 

80. Th« use of practical data in the manufacture of similar parts is a food 

means of restricting the adjustment necessary.   This requires collecting «*» 

tensive material on stamping ana die designs, with given sizes of machine 

tools.    Such data have already been assimilated by the industry. 

81. Making use of the available data, the processes producing parts with 

materials and sises s irai lar to the item being planned are selected for further 

study.    In this case, however, it is necessary to take into consideration any 

differences in sizes between the part designed for production and th« part 

that has already been introduced in industry. 

82. In establishing stamping technology in developing countries, mmy 

difficulties are caused by a shortage in specifications of the material for th« 

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 rat« of 

shape changing in stamping operations is accepted with some positive allowance. 
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83.       L'ho   í-riiri'Jrv  di-      'M Uíí"1   
,% f  .;• «'rt'—r-'.-u .   • * • mi ,I.J   ii.   !?>•«»••;--air pro- 

duction coribibi,    «f si  • ';acuv i'.Li»    .iv^.b-r        pu  > : . 

«il».       AU   di.- înrt;   ir<i   ;,L-  iiv-..  à   :...f   ' «   f     •••-'•-.•       »'ftv.'«'   :     •-- w-pku.g 

member  (pu-.cn-" or J:«. ), *c.-«-.«e.. r L-s  fer  •atarr.ii.g th.-   work ng »etcK.-r, «.aid- 

ing devices  for portioning the working m*mt-i--rc t  ^S'.-nat«  n.rt:- f< r Gliding 

and attaching the- ah •;#•   Utuck,   in   ti.:- diront;-.'   eft:.-,   -'cert,   • .i-wring »echa- 

nit.au  tjorcing the stuck out of tfct» diu», *.-if,oeiat'? pari,-   fer rwaoving the 

vorkpieces  fro» the die, und fixtures attaching  tue die  to the press, 

85. Rec&use of the great number of paru., the accuracy  necessary  in a»»«**- 

ling and operating the die unit, the amount cf 1mlour rehired for the handling 

of the die mattbers, and the uae of expensive aateriala  for the production of 

die parta, this die mit detiign is very costly.    The UB# of such expenaive alma 

in economically expedient in series production where thcwaaiidt of vor*pi»ew 

are pushed out through the die. 

86. In 8B$all-Bca3e production,  it is more advi^alle to use »iaplified diti 

requiring less labour and lower cost.    Extensive «xperience  in the designing 

and application of simplified dies  in ••all-scale pr<*î>.iction ht» been ace*a*>- 

lated by  industry, and a great variety •v'H simplified li M hat been established, 

ffais offere an opportunity to diaeass sy*t»r.ati'iaHy th- «air, type» of simpli- 

fied dies. 

8T.      The principle types of simple dies are classified a»  follow»:    die» with 

guide platea, plate dies, banding dies, universal dt en,  wfi sheet dies 

(tweesers), all of which have »eta!lie punches ard aie-.    The arrangement of 

th<i dies and their technical possibilities are d#fim«o and disctwa^d below, 

Jjflaf with flu^e ,pl,|t|8 

88.      Diesi equipped with a guide plate are mainly used m blanking dieai   the 

guide plate serves aloe as a stripper.    The most usual desigr   U const meted 

so that the upper die ia not fitted tightly to th«' pi-ess  slider.    A lay-out of 

this die  is giver, in figure 13  UU), where  it  ie  indicated that the press 

alider, when it is at its lowest point of the stroke,  presser, the punch that 
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i« attached to th«  agripper riat*> and resting upon the flat stock.    B«C«»U«e 

ffUPfre 1.1 

Plu ¿ith jyifle i¿ilfffl 

of th« actio» of the «lid«r, the punch «nt»f« the sto©*,    Blaakiag i« •©#©•» 

plijhed with the cutting ©ufea of th« punch ar*d th« die,    fh« ili unit 6»sif°. 

ij rather staple and its un-]facture ;R not compileat«d.    If th« **)t«¡i. Iwittg 

blanked i e comparatively soft, the p<«nch and the die may be •*&« without ht&t 

treatment operations. 

öo.      Respite ccrtai1' draven^ks, similar diss may be suceeiafully u*»i i» i 

number of inntaneea  in small-scale production.     Two sajor drawback! t© th« 

¡.iriress ar<-?:     (a)   ina^uraey in positioning, the ptofich with respect to tiM 

bo* torn die, ret-mtiuF in  inferior quality of the shears, and (b) inconv«aitn'v 

ir 'land i i uf U¡<* die cüuee-i  by  the difficulties   in manipulating th« punch. 
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90, The plate Hie i tai K<; + r'"''.»' ••• i -id. &i *' - Rir.a.] l-scnle production, 

The working member:} a>v pun- h » ir..; iVna ' a\-¡ uade of re] led-p'iate raetaJ . 

Hubber pillow;, ar? .-wer .fui y \r- -.i -.•.: *.<• y-v -^> f. • nr-i .tripii.rj'G. Figure 1I4 

illustrate?, the plate-dip working rac-irtv-r <ic.-iWie(\ for simultaneous blanking 

and piercing (I. '). As it 1*. ¡M-çA from th¿ ;'Liar?, the punches and dies are 

are preftsed into certain pxat^a that, serve EH pur, ;h Kj.lders and die holders 

respectively. 

fHftff % f0* ••ii*ltâ»»oii» blanking and .eitgelng 

fl.      another »edification of the working aeetber of the plate die il shown in 

figure 15 (rubber gtrippers «id knock-outs »re not sbnwn).    The punches end 

Aie« are riveted to the punch-holder and die-holder platee. 
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P.. ate di¿  ;-'i<»v uf o.io  frog above) 

AUONO A-A 

VIEW OP  OIE  FROM AiOVE 

92, It is evident that the length of the punch in the second CM« is con- 

siderably less thajft in the first case. In stamping comparatively thin ah««t 

material (t<2 mm) , the thickness of the plates being used for the manufacture 

of punches and female dies and punch holders may be approximately 6*10 sa. 

93. The working part of the plate die is attached to the base plata* of tha 

die block. The upper base plate is located with respect to the lowar baaa 

plate by means of guide pins. 

9U,  The diagram for attaching the working member of the plate di« in tha 

die block is given in figure l6. In the diagram, the upper puneh-holâtr plat« 

is attached to the upper base plate by cams 1 vith the help of th« inside screw 

and screw 2 and washer 3. When idle, the cao.9 are drawn apart by means of 

spring k.   The lower die-holder plate is attached to the lower baa« plate by 

means of grippers 5. As the location of the punch and die holder plates can 

be determined by guide pins and they cen be attached with respect 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 a sheared surface of high auality.    In stteh 

types of plate diea»  one. arid the nuae blue* may  he Uücd for the production of 

different parts, provided that the size~ cf the- panch and die holder plate» 

required for stamping ti one particular partii  d-, tr-t  exceed the distances be- 

tween the fixtures on  tn« Lab« pla.ti.-F. of tur aj.%    Stamping »ay be accomplished 

on a push-through job   (the stamped part   Iß i-ur.hed through the opening  in the 

base plate).    More often, .however, the working p;-rts are used as shown in 

figure Ik and 15.    The lower tase piato» in thia   ^fce hm no opening,  and the 

stamped part, at the bark thrust of the H licier,  fu i. In  inte the stamping» 

(waste)  and is removed  from the die in the di ri et! on of the  feed by reletting 

the stock (atrip).    Dieu of this type  lack guise  facilities and stop pine to 

limit feeding ¡¿teps.     This necessitates an ii.cr-r-ane  i« the uirount of allow- 

ance and,  consequently,  leads to an increased  axaOiint  of metal  watste. 

96.       Blanking and piercing are racist oft.fr. rar ri ed out 01. the plate ¡lies.   It 

is possible,  however,   te  nsn the^p  dies   for  other  opérât ienc,  e.g.  burring, 

shallow forming, (leaving et. .,   in </rd--r to alter  the-  .-d-.ar.e.     This  require;', 

a short working stroke. 
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treatment at-i  ' 

•. .-i ..; ti< ta-ftt 

.•>• < ' cf 
;..,,. -f .....   rr,.ii,r.-tf,»;r«' are  provi- 

** hV l'R1,dU'g   lUî"     "   t!;    \^"-lu-i>ri-V   m iLÎok,,.«.   ^pered  up U 
the   r.e.1  u.,   :,!-   w*  "  -  '>-   ^  '' (" *   *t*1*' 

tjs-';1-   H HC  ('tnr-y.-.fi:  Harares Test). 

," .„    „ „,.,,. , ,* «• .r «t^i. „„e ho^r • - .«*» IP^> 
,. t,+ -, i   -fr'»; in attacned to natie 

di.  ooUer ..     A  il^iui punch Mdc-   out  oi   „t.,1  „tr-, 

,   *,  10 •i  Wr^, «t the e«e ti«. « Pacing female a;e.     .he position <T 
piate 10 -i -^  • ; ; n and ^ pin buBhiw IS.    atrip- 
ih«» upper ae»t>er is secured t>y gum« ? 

rf *«k* nlace by WMins of rubber bus*ungr> 6 ana  f. 

Pijttr « IT 

^^^MKgJgp^ 

— "fTr 
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100.  On ;;uch die-;, r..(,t;r.p '- .;'.:'!' i>y .:i-'uv - f t ,/• •  ::?<  (parking en a 

push-through .H;, in wl, .-r. th.. r.Jank i-a: se:; '.nti. U.  .:> .•  .• , or ny u-ean.i • ï 

thr- cutting edgt , ;.-.gai:.a th... ::o"iid ;iurf»u".<.  =r, t'::- . -.tf.-r -a .•, i.'ankang 

rakeu piai"«* In the ruare wa,y a;; in kr:iP die;;.  T.- r-itt.in¡7; pyi >,f the band ¿' 

ground t< u:, angle '.;f uoproz 1 mutel y '-.0  md the cvi';ti:>g edg<? is ü.f. -i' the 

tt^ck t.iiioiuìt:3H.  iUarjV.'tif; or. aol.d surfacing m;iy take place on jtoeki' of sof- 

!n:-xnl:>  c,r or. ¡stock: ci' inT.-iìictanic materiali.  The drawback of i,he knilY 

met nod of blading (with one cutting edge) ir low-punch hardness. 

10.1.  Banding st.hH.ps with double cutting lips provide high quality producir 

und i-.rttit blanking u)  comparatively hard materials (alloy Bteels) having 

thieknetuset up to lj  IHR. 

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 blanking simple-shaped parts with great radii of curvature. 

Unlveriftl dies 

103. The universal dies are more complicated, but are, nevertheless, quite 

acceptable in snail-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 accuracy in attaching the working tools in the block of the die. With a 

view to providing more conveniences in handling the dies, the die blocks are 

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

10!,. The working members and fixtures for the working members are removable 

and are designed BO as to ensure easy replacement and reliable attachment, 

10% In figure 18, a block of the gang die (group stamping dies) is illustra- 

ted (15). The upper part of the removable packet and the working tool are 

attached to plate «> by means of grippers 7, screw 8, control rod 6 and counter- 

nut H. The lower part of the packet is mounted on plate 1 with the aid of 

wedges 9 and left-and-right threaded screw 11. A springed control rod 1Ü holds 

the wedges against the solid surface. These cJies can provide blanking, piere- 

ing, shape forming, ana Bhallow drawing operations. The die may be used also 
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as a double-action follov die  (piercing en i blinking).     In this case, besidea 

the fixed-stop pin,  a provisional-stop jin 3 controlled by nut 2 may be used, 

The block of the die  i? mourned nn the prese,  ard in proceeding to the handling 

of the other workpieee, only the  replacement of the packet and the adjustment 

of the new packet on the bock, vhich is fixed to the press,  is required. 

Figure 16 

Block of the gang die (group stamping dies) 

106,   A somewhat more complicated design of dies for group stampini it 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 it 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 tad 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 opei itions, 
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10T.    Th« univertal dite, ia which the only raaevtbit part It tha vorxlag 

offtr grtat opportunities no% only in entging but alte IR eìiape «fomiti 

oparationt (161 19). 

108.    Figur« 20 preeente th« univtrttl bendi n« Alt developed for obtaiaitg 

ff-thaftd part« by double-tnguler bending operation*.    fh« r«»ovtbl« porta 

punch 18 and etripper plat« 9»   The «pa®« between th« dies it adjust«« If 

•crave 6, atttchad by aerava lk tua ine i de «creva 15, ass aligned If rular 

13. 
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i).1. iL--i'fc~"i .'L^tl-Â;.. 

'Á¿,fl 

y $ 

of 

tW»    îht \»lv«FÌf»ì  di'*«  v*-y  -or.irí'.r*bly  ir, tf.ti r  «Í**i§n,     CofyfcHUiWt 

•atarial 0« At«i<ns of universal dies ana vai-i out application» hat h*** tati»1» 

Ma ili ether »tudies  (16), 

11Q»    An addition»! use of univers«! dies in tnal :-scale production should ht 

iitntioned.    This me thou deals <:ith the mamii'Heture of «eâius*si*»d parti that 

require piercing a t »urn ter   >f hoir;  or creating inverai hollows or throat». 

Ill,    The block pistes of these -mi vers».; dies are constructed so that punches 

and diet may be easily mount ri <n tr.*i¡- fit- any pc;nt.    Punches and die« 9 in 

figure 21 are attecheci by ra-sar.a of grooms, greund  In the plates 8 (IT) or by 
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means of gripper«.    Plates with built-in electromagnets blocks (l6) can be 

used as well.    The lay-out of the  lie ' quipped with electromagnets is given 

Block plate with punches and dies attached 
by means of ground-m grooves 

<d) 

in figure 22.    It should be mentioned that dies whose working tools 

If Mini of electromagnets are more convenient in stamping noa-mtg»etie 

materials. 

wni è»«v»m"w» 
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F. aure 22 

iiíL-xv- - -_P je '•  vi ¿i: e 1 e e ti enafin et s 

e-ê 

3heet elee 

112. Tha last types of simp!-Tied die designs to be discuaaed in thii abort 

review are sheet dies.    Tnese are rather simple, inexpensive diet aeae of thett 

•ftterial with * thickness ¡aigijuly more than that of the sheet atoek to at 

•tanned.   Sheet dies make it possible to obtain workpieces accurate in their 

dimensions up to 2,000 x 1,000 mm, with thicknesses ranging froa 0.3 nan up to 

10 ma.    The workpieces ,iav<5 either plain or intricate outlinea (l8). 

113. Some of the available schemes of sheet-hlanking dies are given in 
figure 23 (l8). 
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figure 33 

Variations  ijt LShegt-b\aa^i;i¿, cues 

PUt«*typc pinch dits: 
(t) Normal typ« 
(b) fita added beadle 

(a) 

lib.   flic die consists of two plates welded (a) or rivetta (h) together.    Out 

of the plates (with an opening) is a die.    The other plate 2 is welded or 

attached to still another plate 3 which is its punch.    The close fitataa ©f 

plate 1 and plate 2 provides the movement of the punch with respect to taa di«. 

To facilitate stripping the scrap from the punch, rubber strippers 5 **• •«••• 

ti ires provided in the dies.    In considering the conveniences in handling the 

die and in the hopes of improving condition» for securing a certain attount of 

permanent clearance during stanping, a handle k is sonetista provided is the 

dies. 

115.    The plates are made o* either low-carbon steel or of chisel tool atael 

(carbon or alloy steel).    In stanping aoft sheet metal, the plates are not 

necessarily subjected to heat treatment.    With a view to improving the hard- 

ness of the tool and in stamping parts on hard materials, the plates must be 
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heat treated.     Plates of : ow-onroor.  3teel are oRne-hnrdened and than 

tamparad. 

lió.    Lctaileí  re.^(une,.á.iUc..c regarding the technology  of making iheet dial 

ara given in other pur'v;rt, 1 na  (1~:. 

117.    The procedure :'or tne operation of stuping with sheet diai ia preien- 

tad in figure 24. 
Figure.24 

^tajpa ia the process  of stamping witfi fhaet dial 

118, Aa it ia Been from the figure, smaller, thinner parti may fea iteAptá 

by gripping them in a vice without the uae of machinery (a).    In stamping «Mil 

and average-iized workpieces, the work is stamped on an eocantrio pre«! (6) 

between the plates mounted on the table and attached to the pre»» elider (fe). 

119. When stamping large workpiecea (also when the required preaeee are lack- 

ing), tandem rolls can be utilized (c).   The rotating rolls pull in the iheet 

die and blanking takes place as the punch and die pass between the rolli.    Aa 

a result of this,  the force required for blanking is considerably reduced. 
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120. la ttt/nping large workp.eoea with greater   Uiickneeaes,  sheet diet of a 

soaewhat différant design tut 3in....ur v   ..>K.I   .: / t:u  piai o di© may b« uatd. 

Tht st taping procese,  >»E  
:+   is i;,  "hip   ;asc,  -nay  L,- :arr-«.i out on biffar 

opmnk praaaaB (d).    In etwapinp with aheex dies,  friction-screw praaaaa and 
hydraulio preaaes may be used xt wolï. 

121. If the dtsign is eoatwha*  cornel i -ut eá,  ehaet dies with compound action 

bt ballt.    Blanking and piercing ara handlad eiaultaneouely.    An exaaple 

ôf fuoh a dia la given le figura 25 (1-8).    In thia case, tha dit oontiett of 

tarta platt«.    Tha intermediate plat* 3 is a female die.    Bltnkinf punch 2 la 

attached to th« bottom pitta 5.    The punch aervea aleo aa a fanait dit la 

pi tro inf.    Tht pitroing punch it attached to upper platt 4.   Tht prootdupt for 
blankinf ana pitroinf operations it given in tht taat figure. 

it dita Hlth aomnound  afilian 
r^fl >..f t,pi wy*4M lM-g3TT7f • 
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122. Sheet dieß may be used no, c.alj '-/r c :tii¿, jpe.-ationa, but also for * 

banding, forming, burrirg, am: shallow irs»wiri¿. 

123.    A lay-wat of such a sheet die  "s gl.ei. -i ligure 26.    The die is detign- 

ed for burring and drawing.    Tte origina?  «vrv •'«, ,„ u.e shape of a waaher 

and is placed in the lower pan   or tr* die.    To t.rovMe better alignment be- 

tween the upper and lower parta, guido pin, £, vhici. enter the holes cut in the 

upper plate, are provided.    Circular stock ia attached to its inner contour 

by means of pilot 3. 

Figure 26 

HUflifi«d ?iate dia for internal and exttmtl flUttiM 

Ï S l 



••' 

¡ . , • trate.. 

• . ; '. . M*.   U fit. 

,      e i- i.   i.i t. h e J re- 

•>   ":: '• 
••:;   f.W gier  o.e 

,.    --.   • C'  rap li rated 

'li ' ;'.      'J '   ,imp ie de- 

! ¡ì ùfyi ng lì; e manu- 

n -•..ti- , i tiiti on of the 

Ti le new ríate rial 

1?Ì4.     The above-tii'-i f u ¡:   :  * . • -..     '¡-  > >' •••        M • 

the vant opportuni'I •:•   i or   t.    u<-  nt       <• r ,.      .o    :'..•;   • 

small-scale production. 

125. '["he   use   oí'  ¡a:*].! . l'i -<i    «i    :>..   .:•  -'.J   i1- '•    "- •   <'••<•• 

cess,   shorten.,  ti »ti TV.    Mì^H-I   '• • .•  v» ,., n i,-,-.   ¡¡ .,<   î.'.n 

actual process  of inu.iHVtorir.g   ue.,, and   ¡e.-r  .ir.r:;     f.'. 

and expensive methl-eattin^ equini-r. ..    "li    ..-oc  ...   t..  .;. 

sign  is mont advantageous  in  ieye. < po -y >"< jr':r;'i. 

126. It  is  necessary to mention  another  ireno  V,v,**rdr 

facturing processes of dios  a id redoing eoi'.-.     ThL,   i 

•ateríais that are customarily use ti in die mRnuj'b.otuve, 

should cost  less, it must be   easier to handle,   and it  r.hoa.oí rtand up under 

repeated use.     Cast dies or üie.^  with plastic  parts are often  selected to 

meet these requirements.    In cast steel  died, the working members  (punches 

and dies)  are cast of specialized,  easily-melted alleys (M.     in  stamping »oft 

«ateríais,  zinc-base and aluminium-be.-.* alloys  are öfter, need as  carting 

alloys. 

127. ïlïe developed alloys have good fluidity,  allow fer a small  amount of 

shrinkage,  and their hardness  is  sufficient  for -ma; J-»caie production. 

128. Manufacturing the working die m-mbers t.y ra.it'np not, <vt\y  reduces metal 

expenses  (the worn-out metal   ir, reini'l^ed), i-ut. alsc    ;1;.'p..: .'e¡-, the technical 

processes  for the production   of  the  ••>»•_.     rrdeeu,  t..v .-.•t.  pinch or die «took 

requires but little surface handling, e  ->.-u.urt  vhicn considerably reduces trie 

volume of expensive machining operaio oris in mr,r u^'^'irc   e" *„• •• working tool of 

the die. 

129. The application of pi at tic materials  for  the ü.anufaetur ••• of dies (21) 

proved to be rather useful.     Subrtitution of plaatie  lor me-ta-   in the dies 

lessens the weight of the oie,  5iraj.oiryi if + ivs pryh-otion of dit- parts and 

facilitating their assembly.     The cost i.s .*.is<, r&iacd (if sufficiently inexpen- 

sive plastic material.- and po.ymeride;, are av»i Lab;.-}. 
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130,    The uff   --f • '< 

aieed purts.     At  tìv- 

»dvisftble  regai"Ut-fi:. 

ÌTI.    TL<r   a;-'     -"    v' 

faci li tief-,   a   fuel.*."   »'! 

aaterialß  in ¡linai i-o.-a1 

«x: 

ì - >,'!       %«•' 

_,; ,,-    iV, r-.i-V'   (I    '   large- 

, r  •»,      .  'lieo  may be 

...;, ù r. .. additional 

•i,,, i ;, .' i..;, v r these 
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III   3PBCIAL WTOODS OP gTAMPIUO I» SMALL-SCALE PRODUCTION 

132.    Ill« simplified dies discussed in the previous chapter were characterized 

by the faet that they employed metal lio punches and dies} each punch and the 

die aaaooiatad with it (except for some of the types of universal dies) were 

»•«4 for the produotion of one particular part.    Under such conditions,  it is 

neoaaaary 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 

propar punoh movement can be provided.    This naturally makes preliminary pre- 

éaotlon operation« »or« expensive.    At the same time the prouesses of manu- 

facturing di«s ana utilising tools become more complicated. 

III.    Specification« for stamped parts in sraall-eoale produotion ara uaually 

rath«r oompreheneive.    These particular oiroumytanoes gave rise to the pecu- 

liar methods of stepping whioh «or« or 1««« eliminate the above-mentioned 

diffioulties oonnected with the application of speoialiaed dit« with ••tallio 

punohas and dies. 

114«    la this wotioa, two method« will be discussed.    Both have already 

«uoo«e«fully used in industry and are considered by so«« to be the meat ai» 

vantata ou« In smell-scale produotion.    The two method« involve stamping by 

•lattante and «tamping by en« «peoialised amohine tool. 

135.    Stamping by «leawnte was originated and introduced into industry by 

f• N. Bogdaaov.   A number of universal diaa are employed for the manufaotur« 

of «tipulated parta,    lach of the dies shapes only on« of the elements of the 

whol« port to be «tamped.   SuooesBive operations whioh produoe some of the 

part« ia «tamping fey «lavants ara presented in figura 2T (22). 
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Figure 27 

3tepa  in stamping ^ elements 

^ s* s* *+ 

//<$ 

/ 

IIS,    as t% i» ••«» **°» tht «iveB «»a*»1«8» la «to*»*»* fey •l«e»*»i **• 
«terior outlines of the part to be shaped are not out on a bltririaf 44b «it» 

one Btroke ©wiy, but instead +<he excessive metal is fraáually out off the 

•took with several strokes.    At first, during a number of operations, reeUlia- 

•ar elements of the outlines are cut.    Then in the flame way,  In the oo*i»e of 

Mveral operations, curvilinear elements of the outlines are out.   fbt interior 

outlines of the part may also be cut by elements, or holes may be pieroed im 

turn. 

U7.   Hot oaly flat parts but also spatial parts (the parts rehiring 

©•»»Hon«) aty be obtained in stanping by elements. 

Uft.   fig*» 28 shows some aketehes of the parts obtain«* through st**»>ittf by 

elements (22), but do »ot entirely oomprise the variety of poaaibU 

«be parts obtained by this method. 
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1X1»   Hmtwiri «vos th«ea «rampiti «how that stamping ay alaoonta Mf 
• fMÜ variaty of rather lntrloata port«,    Th« axpadianoy la uatrj «tafite» 
% alaswnta 1« MoJlHMolo produotlon, howavar, dapanda or» « aiMÉir <ït footora 
•Mftff whioh toa «eat Importât «rat    tita rating of tha alojaaats of too 
parts «ai tha advantac«« of univtraal àia daiifna bain« appi lad la thla 

140. A raaaonabla aolution te tha probi«« of ratInf tha ataopad part alama»** 
eraataa praraquisitaa for dacraastn« tha nuabar of unlvaraal dlaa raftiirod 
for tha parla of «Ivan apocifioationa.   At tha asaa tima, both «tea proolala» 
êM tèa quality of •tajap«d porta dapand on il« daalfn and en too oopaolty af 
tht UBlvoraal dia, whioh, la turn, inf luanoaa tha nua&or of dlaa raajolrad. 

141. «MM tua faotora affaot tha aaount of raquirad dlaa and, <>oraaa>aotljrt 

tha attoaaUoal affloianoy of ataapin« by alamntt.   Tha lota too maaaar af 
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dies  required  for  tho m.iiui' -.o' u'-p ;jf ,*w.r   ;v,rt..   ,.:,   the mtter  iv  the variety 

of the partu  obtained  t.,v   lh>   a MU 'tul -     u-;.   ..n.l   u,o  i.^ber   ¡i;   the economical 

efficiency achievea. 

142.     The prob!on, m' rating c ior.r..;• :   ..    nth. r t   ..n'v,-   U;d and  many factors 

have to be com; -¡er. d.    N<n a':   u.n p;:rt:    . . ¡pu.,. : c-i  iur prediction must be 

obtained  in stamping b.v  eicmeet,-.     It    ir  -.ee.^ary   to (Sflcst   parts of plain 

configuration:     ilat  nartu,    -elained   o>   i.'.ankuig •¡nd pi.-re in**,   and the parts 

that  may require only  bending operation.,   in .»d'ut, ion  s,.-, cutunf operations. 

Ì4i.     If there   n- quito a n,.„liter of ;n;<-h  part. ,   I'tampm^ by e'ep.ents mtgr b« 

considered as economical ly advisable.     It  ir-  then  necaacaro.   to  find out  the 

possibilities  of unifying the  elemente  of ¡separate  p-»rt dciúgm; without 

spoiling tbni • wonting ppeeificationa.     Among the moí-.t  ; anorta«t elemente 

being subjected to unification are radii of curvature uV the  outer and inner 

contours|  the diameter of the holes to be pierced,   the angles  between the 

flat aeetions of the part obtained by bending and the radii of curvature In 

the bent sections. 

144, the contours of any stamped part »ay be formed by a oo»biii»tion of 

straight linee and circular area.    Four universal diet, may be requireâ for 

obtaining euch flat parte in r.tamping by elements?    a die for rectilinear a«e- 

tien« of the exterior outline,  a die  for curvilinea.- section«  of the exterior 

outline, a die for curvilinear sections of tne interior outline, and a Ai« fer 

rectilinear sections of the  interior out 1»ne  (cues-  arc mentioned in the order 

of technical procese), 

145, *&** degree of complication in the defcign and  cost of retjuired univer- 

sal dies depends upon the ability of  tie ;tor.igner  to meet universal require- 

ments. 

146, Therefor«,   in establishing part der.ir;:!r. with respect  to stamping by 

elementa,  it  i e desirable that  the required gridati on of the dimensions of 

separate element-,  ;>hoald be at  a mtinimum..     Ki v.:  of nil,  thia  e* noettii the 

radii of curvatura of contoured nectionü.    A¿ has already been mentioned,  the 

number of required universal dies dépendu alao on the degree of perfection ©f 

a specific di» design, 



XD/W0.2U/10 
Paja 1*7 

147.    figura 29 illustrates the die desired for cutting reotilinear «actions 

ia tha axtarnal out lin« of the part  (22). 

Figura 29 

Ma for sattln« raotillaaar BtoUoag ili lì 

Along lin« I - 1 

140.    W* 4U it «|ttiM*á with * f*«mU 4i«i ewti*ti»f ®* *•• •••«•«• *t 

§*A tlf whioh ara in«t*ila4 1» a th»p^ !>•»• pi*t« i «* *t*«fi»«A *• ** * 
MM, 0f ierw,8 ítí.    In tha fca« pltvta thaw t« *n owning through whieh tfc* 

aaction« feain« out off are puahad.    Th« dimaniion* of tha fwili Alt a#t weh 

tk*t tb« •!•• of tha part to te out it not «or« than 100 m».    ?h« P*rt» to *» 
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out ar» attached by plank  ¡t a-id 20 arid ed,u*3-;ed by screws 27 and 10,  and the 

•ices ara controlled ^ .ne-x.4 - ; ruitja v,   13,  22,   23 within 0.05 rara.    The 

davioe for turning plani-   Ih v^r^s   .he ar^l- between adjacent reotilinear 

••ottone• 

149.    Th« Btamping proceda for  c^t^xnìùg the rectilinear sections of th« out- 

line with this die  in preeencd  ir fidare 10.    The range of variation» in the 

diB»«n»ionB of aeparate part« ueing stamped and the gradation that may b« 

aehievad on thie die by roaans of adjusting idlers it also fiven. 

Figure 30 

if aanufaoturin* parte who»» QutlUp la made 
rjftmnr<íf9 ^k.z.-3t=^>*iM^-  *r¿* *te-m~     * 

Ftwn 0 te 55 with en 
«KM» of 0.05 

PIMI 0 fr 1C5 with M» 
txccts of 0,05 

Not mor* than 90, 
wMi «a exctM of 0.1 

Fi*» 5 te 180 * 

Up te 55, with *n 
tvcett of 0.05 

Fte» 0 to 105 with m 
ticte« of 095 

From 0 to 55 with ge 
•Betes of 0.0? 

150»    Afe is «ten fro« the fifur« a fre&t variety of rtotillMAr-tlklVtA f»f*t 

(both protuberant and conoave) can be aarufaoturad by mean» of one aad Ite 

•an» die.    It should be- pointai out that »took» for th» part« mm sat twm 

the »h»et a» in »taropinf without f.llovrance. 
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151. Certain recti Um-nr «¡.-niei.t-   of   '.h->. ...Liir.i: •'...••!   .«••   -ïi^pud  without  relet- 

ting the die unit. 

152. Before  raping tho n»oM.  rect* !ineir r0 en-.er t^,  th<- >iir nu;-t be reset. 

Readjustment  generally new- att-.ohi*^ rvivrs   iu and  .*)   m    i now  pou it ion  by 

adjusting the  screw«   provded   iu the di*.     ï'O'.mc accuracy   u¡ controlling 

the plates  dn the die  i-.i  rather  importn.t  (¡nicromo !.r i •: «ri-cwo) mid the ad- 

justment dimension« a:v  ind 1 n-ite-l by  r.Jcr grana,i.-n,  idditional   rt adjust- 

ment of the diet: after  t-st  s.uaii.piug ha-  boo  completed  if.   :»ot required. 

Heno«,  the dies for forming external   out Uno« mude up of at might   lines are 

rather universe.    Their ponzitilities are limited only with respect  to  the 

sizes o*1 the  open in? of tuo baar  piato which determines maximum size.; of the 

section to be cut off. 

153. If the scrap is dispatched into the female die and the original Btock is 

out off a metal strip or a sheet by means of shears, the parte whose dimensions 

ape auch larger than those of the base plate holes may also be nade by aeans 

of similar dies. 

154. The available die designs for obtaining non-reot i linear outlines art 

discussed below. 

155. Figure U illustrates the die designed for radial shearing (22).    »is 

àie providee for making up to eleven different radii of curvature on the outer 

©oatour of the part to be stamped.    The die is designed to couple the parallel 

straight lines of the outline with the circular are.    The dimensions of part A 

are attached by moving frame 2 no that its marícing coincides with the gauge 

ca of ruler 6 plotted with respect  to the given radius. 

156.    Replasing punan 1 and die 8, and using inclined position of ruler J 

relative to the bisector of the cutting angle (two inclined rulers are »ore 

auitafela).  It is possible to aAjwat the similar die so as to slit angular 

section» ©f the part when the aro of a eertain radius ooaneets with tha 

straight line* of the outline, the a*ount of the angle hetwean union is not 

«¡»al to *«re. 
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Figyrq 31 

Dia foi r&dial shearing 

Along line i - 1 

15ît    flfttN 31 portrays tbo univaval dit dteiffttd for pitroinf holt« «A 

• littinf aplinee of varioua shapes.    Removable dice 9,  punch»« 6, and bttthillf 

7 provided in the menine permit piercing holet and «litUnf tplintt ©f varlout 

diaimtions,    The die iu not firtd to the press, and tht baok ttrokt of *hi 

punch at well a® stripping the etouk by meant of oushinf 7 it providtd fcf 

springe 4 and 5.    The punch  is placed with reepeot to tht dit by ntant ©f 
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bushing* 7, and guide pin 1  is posi^c.ieu. ar^oriing tc  bushing 2.    The quick 

replacement of the die may be 3peelft.l up by u<-ing l<ai:   attachment (4). 

Figure I? 

Universal di« for pieroln^ holes ana slitting cplines of various fhüit 

ICO.    Suffioisntly oemprahansive recommendations and «avie« for rating tk§ 

•Isjeants ôf ta« atampad parts and the universal di« deeigne for stsmfiag »y 

elements ara availabls 1» oertain étudiée (22).   Even the dit designs «id 

prinoipli« of using stamping hy ©lomenti discussed above illustrate that tais 

mathod of stamping may prove to be efficient in small-scale production,   ffeis 

affieieaey i» aohievtd (in spite of some deorease in labour productivity) by 

saving metal required for die manufacture and by reducing the axpansat ooaaao- 

ted with die design end manufacture. 

15a,    In iatroduelng stamping by elements into industry, it is advisable to 

organise a shop equipped with pressas so that each press perforai a ©ertala 
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operation accord :..-,,7    o 

of parte,     [r.   thi • o..; •-•.   ':<    ' -   '    ;-: 

saved,   a fact  \ihvh   !:«,>•''v^'   • -..h   ;•   '••'•> 

I6ü.     Stamping  Ijy  elomont •   i-  ¡...'.t.  aiv • --.ib r 

medium-sized parte:  whi-h .uay  >•?   :'••'''    ••1 •-'"•'•'' 

caoeF,   stamping car. take,  oiauc w.LH h:.n<l-c:ri ver   .>*••• U;P.; 

the manufacture 

roplncing dies  are 

i- ;,.,u 4'.-ic taring iemali and 

• *.;<-!'!'.rjc.  'ire'.i.'.eij.     In oome 

r 

Stan.pmg wit h one-,  .¡poo la .iaed   oooi 

161. This method of atampin* employ only -ne working member for obtaining 

each part, while BOine résilia ,„eciium (rubber,   U^ic,  plastics) ìB used in 

plaoe of the second tool. 

162. The faot that the second co-ordinated tool  is dispensed with makes aanu- 

f*otmre and alignment of the die considerably easier.    There is then no 

need to manufacture one of the two members (a punch or a die).    Alipiaent is 

uainportant and, consequently, the accurate placing of one »ember relativ« to 

the other during the stamping procesa iß not neceuoary. 

163. These processes of stamping include a tamping with rubber, stampili* with 

liquid, and high-energy méthode of stamping (explosive, electro-pulse, and 

magnetic stamping). 

164. Comprehensive, Boientific and technical literature dealing with theae 

oethodB of Dtamrtng 1B avM 1 abl * at P^ervt  (?H,   ?4,   25,  26,   ?7,  28,   29). 

165. The principle méthode of   -taping with on« !-• penalized  tool is dis- 

ousaed below from the point of view of technology and adaptation to the con- 

ditions of small-scale production in developing countries. 

166. Stamping with rubber,  a* compared to ali tho other methods of attapini 

with one opecialized tool   is  pe/hapr  tho mor.t univerßal^ and simple method. 

It provides not only shaping but cutting opérations au well  (?8). 

Ib7.     In bl.uiking and piercing operations,   hh-s working tool   ìB a piate out 

fr.m sheet metal cf 5-10 nan thiokn^.    It, inner and outer contours corres- 

pond to those of the part being .tamped.    The  working nemuer design is 
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extremely simple.    No ucvic..-   f -r fUvip tlir   p..- • * -...i   n-i.:.í.fr  Me L-t..ok  are 

required.     Th<> ¿T.- ¡ im' n: r.y .-m ¡ ;. ,••;•«  . ».     • .^¡IMP:   ?'.>•   i ..    ><•   ]•..-' i MI   >r un- 

stipulated  pax    - ;iiv   ií.cxpc.ú. iv and   ,<ü*.     
:! — J--' -•      •,,ll'-,r«w!th  rubi or, 

however,  are  limi tel  t"   >. -.» r-i-ur, ry,, i,t. 

168. The  thickness;  cf   ! h<>.   .;.i.rt.  ;.einf . b.nped  .ifiu.'v  -> ".'  not  e*cot:a P îun. 

The harder  the metai   i:,   WR-  le;'.;  thicic the u-o^l.   ;.•.     1-   i-iaJika.it with 

rubber,   it   i e cliff icuH   * o obtain r.ari-.-w ai .n.-   i.n  the  outlinor- of  the part 

with small radii of curvatura at  tho  pointe of connexion. 

169. The minimum di.ametrical Pimene i one of the  blanked holes are considerably 

larger than those that  aro obtained   '.hmu,;h ,-iiorcing with u metallic punch or 

a die. 

1?0.    The quality of the sheared surfaoe is usually not as high 1B blanking 

or piercing with rubber than in blanking with a »italiio 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 netalUo die fand depende 

on the area of the rubber plate.    (The pressure  ie usually 150-üX kg/o« .) 

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

The amount of pressure depends on the thiuknese of the metal-stock» mechanioal 

qualities of the metal to be stamped,  thickness of the working plate (gauge), 

and the conditions for jamming rims in blanking.    Various specific foroas are 

oreated as a result of different amounts of compression of the rubber plate 

at the bottom of ¿he working ntroke.    Hence,  in stamping with rubber, it ie 

©referarle to employ machinée with a loose movement, such ae a hydrauiio 

press, friction-icrew press or hammer.    In principle,  it is possible to at aap 

with rubber on a cranic press, but the adjustment of the process in this owe 

might be somewhat more complicated. 

172. Specialized hydrauiio presses were developed for stamping large-aised 

parts typical in the aircraft industry,    On these presses,  the rubber plate is 

held against the press slide, or stamping takes place with the help of UquM 

pressure exerted upon the rubber plate.    The UUG of such specialised presses 

designed for ¡ttaaping with rubber is limited in developing countries.    I« 
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175. ihïinf a spatial   «took and the dien of apecialited and soaewhat  more 

cofflplir.at.0d o^fiffurûtion,   it IF  possible to o tamp ratner  intricate parts, 

such  JiS  cipher,  o.rrugated   tubes;   (l-:5). 

176. Stampini? with  liquid 're nuxaiy applied when ehape-ohange operation aw 

der irei.     The die:« for  ütamping with   liquid matf be  rather simple  in  their 

àBcxgfì (?!>). 

177. In some ca-^,   rr-U rupin* wi^n  liquid through a robber ment rane (diaphragm) 

IG  fluoceuríuUy ìPnliod   fVr drawing *-->i*h la-iü ac barre io,   e.g.   the Marfor* 

procer;*-*  (30). 

17b.     ^IMIIH.^  drawing   Lowr^r,   r^qwtru;  f.pr-ual   eq-.ùpnfcnt   that  iß   primarily 

uaed  m araww  iarg,-   partr.     IT u.uai   «qai^n1-   is  u^l,   the  process mm ** 

rather conpUcaUd to n.ijur.t and m*y ron-.il t   m   tower fniality parts. 

r?9.     ¡t.   it. moro advínole  to apply  hyaiwil ic  iM.-wipinjS,   particularly   for ÍOWH 

ing operations,   specially  iu otnaini^ various   iiipremûon--.  nn hollo« or 

tubular rtocl'f. 

1;>0. u^h--peed ,f hiRl--en«rfty •••tuispuif: i'•«^'«« -rtì li<;'-n« widely employed 

in industry. ¡V- *w,.-t important anion,: them are explosive stamping, eliotro- 

pi- 't- (Mt-ctro-nyiraulii->   rturapi^; and   eiectroToagnotio atainpin«. 
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l8l.     Explosive  Btafiipjn^  is  mo':!    • h-i. ab'c:  fnr   oV * j inii.jsr  ìaì>*:<'  ,uvl  0. mpara- 

tively thiok parts:.     Kl ent >r,--h;-drawl ic  ;ta;> n-/?  i-      • •;• t  f.-r .••tapping average- 

sized parte of lersr   thickno. t-, 

l8?.    Magnetic stampi up  it;  ox ne i ion t.   ;>r pianuf-v't . Mnp r.'-irt!    luí of  ferro- 

magnetic materiijr, of  relatively  -mi.l »   tnirtk.ii.MiL-,   l')r r.Vtwining small-sized 

parte and for aasembl.ing opération?  by  i.t:tmrin=». 

183. Explosive Btaainiiifî u^uaiJy requires bui.Ming a ¡special reservoir for 

water and observing strict safety rules of engine e ringt At the sao« time, 

explosives are cheap  and arc  need   in Binali  quantified, 

184. Electro-hyiirau! ic tori n¡ugnetie «tamping require special   installations 

with condensers and dischargers,  and they consume a large amount of electrical 

energy,    fhus, high-power méthode of stamping have limited technical potential, 

thoir application involves great capital expenses,  they are fraught with «any 

injurie», and require highly-skilled operators, 

185. fa« adoption and adjustment of stamping procesase usually require a 

great deal of time, highly qualified personnel, and are accompanied by * 

great waste *»f metal.    All this makes one believe that the wide application 

"f these high-energy methods of stamping in developing countries ia not 

expedient at present, 

1§6#    It would seem,  however, that the application of stamping with rubber, 

plastio, and liquid is definitely advantageous for developing oountriea, 

Thsse processes reduce considerably the expenses and save the time required 

for preliminary production arrangemente.    At  th« eaine time, theee prooeaae« 

previde stamping a great variety of different sized an^ «shaped parta, 

le?.    It should be borne in mind,  however, that these methods of stamping 

Cannot,  in a number of oasee, provide high accuracy for the parte being 

stamped.    It is therefore advisable to use stamping with rubber and liquid 

along with the ufual méthode of stamping with metallic tools.    In a number of 

oases, it is rather advantageoue to combine the use of elastic and metallic 

instruments in processes designed for the aanufaoture of stipulated parts* 
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,iiich  are  ai r,o 
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j l.'-'.ef vi -n<'' !   «> /   ' ' • »   • •'''' •. v • ' •    • i .r 

n- iht a., »J i 7  ' r--,ri '"-'^  -:"   '•'••" ; ; ,:    ''   u    nt 

fixed in  tne die  piate, . 

lyO.    Therefore,   -ine  acc.irac.y  if piacine" thi; puff-h   in reunion to   the  die and 

the clearance  dopen dp nu.iAyj or,  i ho ^njvJe  iooat.ou of piote cavitiee with 

reispt.~t   to  pin.i,   f.-.;'Mr.p;  :<.r.i cxh- r  f:xin- f-it-^: i ¡.jots.     'In weil  crpruiiaed 

large-ecaif  profeti or,  whe-.-* -i «:••••"-'• i.,:ai.er or nier  if avr.iJ.itle,  or in pianta 

specializir.tr  i », «.aKin* U'-r,   f-or*  M-   -ron     por:t.- Li . i ' i«; 1er the  adoption and 

applicatioi. of rn.xd   Uf-f,- :>;..g  '« -h-io .. r.v   :>   :-.k;v.-   ùìU.    '.'hin ali   aims at 

pert «¿et Mï'd prr.r-iff  :v.f i •• ; --<•.. t.t ¡.f/;    .;u;.',r::l,   <:.«•   ffp,.   >.¡ i iiwj; machino, 

!.r  '/'i'uc:  ¡^ reciprócate.g 

19!.     li. owl]-i--*:.~<(-' r,i-,á\. ^l-r      ...  >..   ':.':c ..'i i •:'.' v: • i h .   f onipar <t ively  small 

total   volume r f output, • hr    -,v' ir ,1 i f, of  <-•• rir.oi ••• ;.: ,2  processes and  equip- 

ment  for die rranuf., UT,    -     o."i. >. .,c   i i rfivar«,^   ,'w:rig to the  hi ph  cost of 

such equipment   nr.d  :,   •«-:-   ..i^n   '. :i   o..n* ut'   c,p< - -o>,.     therefore,   an  attempt 

u   made   kt i^-f   •::-  : inn h:  da<-  do:i.-.f?    ^   po:.-.i t-lt-   i  .  RHU Ll-ßcr-Je  production. 

IT/1.    However,   -'.-.he  .-.ih.,)! x ficai: ; n , f Mí ••••'-•  •  à-f^- ,   m "'fß'. farei;-,   iene accurate 

positioning .ii'  the  punch v,i\"h r.. P^ci to   !.h<i  di- ,   M   inumate in the  waste of 

ptair.-H-d melai,   and ar.   ¡ .¡Inrior quali t.\   of  - he    •.t.iüipfi  parti-.. 

193.     One of  the most  imperiar :, problemi-  in  sìi^i l-s^aile  prodición,   therefore, 

ir. procuri:;« ri neanr   loi   uiirpiii •yiay the   Uc-anoi o¿-y  ol dif produftior.,  while 

maintaining -íc.c-.n-^cj  nud  hi^n   ¡ua.^ ',v. 

.•)/,.     ili,   nrcu-oM.   c'i.d.v  : arnot m Iì-.^ìì ì <•  . *t,i i :   ••h"  i.uorour n.ethodc  for 

rdv.pìiVyir^  the   U-ni • • I ~ry oi' 0,c  prod^Urn.     l-ir^ner iffomation can  be 
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found in other publications (31.  22).     Certair r^easureK T.hat might be of 

interest for small-scale production aro explained below. 

195«    The need for highly   accurate dimensions &v,¿ spacing of cavities in 

plates,  punch holders,  anc die holderr, etc.  and in fitting considerably 

increases the demand for labour in the manufacture of dies. 

I96.    One of the best methods to decrease the required accuracy of the given 

dimensions in fixing certain lie slemerts is the application of a quickly 

solidifying plastic such as s+yrocril.    In this case, considerable clearance 

must be provided between the stock to be attached and the hole that is filled 

with plastic while being assembled.    Plae-ic, which is in a liquid state while 

being poured, becomes sufficiently strong after polymerization and holds the 

oonneoted parts tightly.    Figure 33 illustrâtes the methods of attaohing 

ooupled parti with the help of plastic and the ways of handling the fused 

parts in order to increase the strength in attaching (21). 

Methode of attaching coupled parti with plaetlo 

•"•     : •   '*      M 
. 1.: i . .4 .s 4. •—JL_— 
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