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How MATERIAL CHOICEAND OTHERFACTORS AFFECTTHEOUTCOME

By Dennis Boerger

M
any stampings produced ,in

progressive or transfer die s

can be run successfully us­

ing one or mu lt iple gap fra me press ­

es. Many factors arc in vo lved in de­

te rm in ing if th e gap pre ss is a suit ­

ab le ch o ice for progressIve OJ' trans­

fer production .

I . Raw material thickness and

id th. Dies rhar produce parts from

ery th in mater ials haw small punch­

o-di e cle arances. This necessi rsre s
sing n press with accuracy require­

enrs that arc not available in most

ap -type mach ines. C on versely, parts

roduced lIsing very th ick marcrfals

ill quickly exc eed the tonnage ca-

w

v

t
u

m

g

p

w

pacitv o{ g,lp fram e presses . M ateri al

width is limited by rhc front-ro-bnck

area orthe gap (mille press beds.

2. Part size . Large parts, such as

aut o body components. appliance

skins, ctc .. cannot he produced Oil

gap presses because their size exceeds

the available l-ed areas.

3 . Tonnage required to pro-
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du cc the pa rt. I Iigh t()nn :lge blank­

ing upt'wt inllS, <1)" thuse parts th at rc­

qu ire (lilly :1 f"w npl'l"<l1 illllS ro pro­
duce bur h.rvc a high l DIll1<lgL' req uire­

rncru, nrc not gOllll cmdidar cs fm gClp

preSSL'S hCC1IN' Ill" d,e lonnagt.' limi­
rnnon (I f ;111 individual mach ine .

4 . P ress s t ro k e requirements.

HI.'CllN' gap pr('.~se.~ hav e , I maximu m

stroke Icllgr h (1f 12 inches, rhc dep th

ll( chnwn p ,lIl S cannot exceed appr(l X­

imatclv 4 in ches. An y par t longer

than th is will clunmare rhe Hlldity to

,Ise automation rill" pa rt movcmcru.
5 . Bed area. A lthough right-to­

left bed areas of 96 inches are nvailablc

in gap presses, the frout-to-back area

tends to he narrow. Thix lim it,'; the

size or the die that wi ll run in them.

6. P roduction speed . Volume

req uirements ma y well dicrnt c press

operating spee ds that exc eed what is

available in gap-frame-type presses.

7 . Part accurac y. Tolera nce rc­

stricrions on the parr being produced
may he so difficult that gap pres ses

will not be capable of meeti ng the re­

qu irement. As the gap press is a gen­

ernl-purposc machine, d11.' accuracy

to which it is manufactured limits its

ahility to produce parts th at ha ve

very tight tolerance requireme nts .

8 . Tooling cost. T he cost o( pro­

gress ivc tooling will he nearly rhc
same whe the r it is run in ,1 gap or

st raight-side press. However, tlluli ng

for a tnmst'er operation will he sub­

stant ially less costl y (01' gap presses

than it will (or ,1 dedicated st raight ­

silk transfer press.

9 . F in a ncia l c o n side r a t io n s.

When comparcdro dedicated srruigl-t­

side transfer ur progressive die press­

eli, rhc gilp frame op tio n can redu ce

in it ial cap ital investmen t hy ')0 per ­

cent.

Progressive
Die Operat ions

Selecting a gap press for progres­

sive die o perat ions is somewhat less

complicat ed than selecting on e (OJ

transfer die productinn. Progressive

die operations are alwavs performed

using a single press (sec Figur e 1 ),

whil e t ransfer s usually incorporate

mulrip! c pr csse s o f o ne - arid tw o­

pllin t de sign and varying ton nage

capacities.
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The parameters (or funn ing a pro­

grcs,sive d ie in i l gap press nrc prcuv

well defined. Th e laruesr nurclunc
available has 175 ·ron cnpncirv, The
maximum stroh: uvnilablc is 12 inch­
cs, and the widest bed is ab out 96
inches left ro right .

The raw mate rial used 1-11 prod uce
the s t;1 111p i n~ should he nr least 0.020
inch thick and no more than 8 to 10
inche s wide. This will reduce the cf­

feet of gap press angular deflection
on rhe parr rhnr is hd ng produced.
By stay ing with in these p.trumcn..-rs,

succ essful pr ogre ssi ve d ie IIIX'I<\[io11S

can 1'1t: achieve d on J.{ap pres ses.

Transf er Operations

Transfe r ope ra ti ons ca n IX' per­

formed in a sirunrlar two-point suspcu-

sion gap press or in a mul tiple-pr ess

ce ll (se c Figure 2 ) in which one­
and two-point suspension machi nes

are grou ped [0 provi de add itiona l

to nnage ( l,OOO tons or more ) nnd
bed area (20 fee t or more) .

As with p ro gre ssi ve ti lt: ope ra­

tio ns , the raw rrmrcrial th ickness and
width arc important co nsid erat io ns

when runn ing gap presses in tra nsfer

ope ra t io ns. Aga in . us ing: raw mare­

rial that is at least 0.020 inc h thick

with a ma xi mum width of 8 to 10

inc hes shoulJ allow the prod uct ion

of qual ity parts.

Part t ransfers and press-t o -p re ss

aurorna rion ha ve improved eno ugh

o ver the last few years to allow gar
presses to achieve cycle speeds sim ilar

to those of dedi cat ed transfer presses.

AngU lar Deflect ion

Angular deflection ()f rhe gap press

frame (see Figure 3 ) under load is the
most co m mon reaso n that strai gh t­

side p resses m e chosen ra ther tha n

gnp frame presses for progressive and
tra nsfe r operations. A gap press ' an­

gular deflectio n under fu ll IO'IlI can

he provid ed hy rhc manufac ture r and
is typically sta red as thousa ndths of

an inc h per inc h \If throa t depth.

Angular ddll~ctiotl is a va lid co n­

sidc rurion and is the rea son that raw

material th ic kne ss and width arc so

important when using gap pres..'iCs.

When a gap press frame has low

angular deflection and the raw mate­

rial is 0.020 inch thic k o r greater,

there is link c hance for <l blan king

or perfor,lting punch to d ip the di e.

• •
•

,,. ----~ -I ... ,
(

Figu re 1
In a sing lto: pres s, like Ihe one pict u red here, progress ive die operat ions are used. A
tra nsfer ope ra t ion llsuillI.,.. incor pora tes mu ltiple presses.

---..• •
, .,

ra
J

Figure 2
T rans fer opera t ions can be performed in a multiple-pres s ce ll, like the one pictured
here. In this type of cell, one- and two-poin t suspension machines are grouped to
provide add it iona l tonnage and to im.:n:asc bed area.

Air

Flywheel

Figure 4
Pictured here is a wet cl u tch . When 01 pres.s is used in hand-fed operations or with
aut omation , a wet clutch allows high single strok inJ.: rates.

Good Poor
0.0004-0.0005" 0.0015-0.002"

An gular Defl ect ion Ang ular Deflection

Br eak Throug h

Break Th rough

Figure 3
A gap press' angular deflect ion under full load can beprovided by the manufactur er,
It is usually given in thousandths of an inch.
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This is beca use the punch-In-die

clcuruncc is greater than the move ­

ment or th c punch GHIScd hy the

angular de flection.

Also, in j~m11ing nnd Cllining up­

CI", ltil1!1S , l imiting the raw mu tcrial

width or width of the pnr t hcing

t runsfcrred minimizes duncnsionul

v.ui atio n s caused hy th e ,lllg llia r

deflection .

Protection Against
Overloading the Press

llvdru ul!c o verload prorccrion
(J IOLP) is another Important con­

stdc rurio n when using gal1 frame

prvssc s, Ovcrload inu ,I g,lp Ir.nnc

press without overloud protection ( I f

just sri ckin.l.: un lanIt 1111 will n l tl llls t

nlwavs rcsulr in d;1111<I.I:!C [ t ) ti ll' 1' I"l 'SS

und the die . An cllc ctivc 1-I0LP svs­

te rn ilC l i \'f l l l'S when il I \lU ! ucts too

u ll ,\11\1 climin.uc-, the cbuncc f l ll"

pruduc rion of hild pun s. Rcc ovcrv

d
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lillW In r~'''l' l t1w ll \T rl ll iid ( ,\k l'.~ i \ k-w

seconds. hdl~ing III reduce 1(101 S ,'lllf ~

.uu] do wruimc.

I [ OLl~ "YS \~' l1\ S nrc uSlI;d ly , \ dj ll ~ \ ~

able t l l ;1L" l:l1l11mlll!;ltl' opcr.uor-, run ­

lIillg die.~ t ll ;11 ;Ire l·ll lls id cr:l h ly ks~

rlum I'r l 'ss C 1 I~i1~· i t y. Since mus t clics

:\re nul run ,11 m,lx i1l1 11 111 prl'S.~ G 1Jl;ll :­

irv sonu' HClLl' S~'.~ t (' lll~ (;111 reduce

111(' rru' !11linl t Il 60 pe-n-on I U( I'rl'ss

(; lP;ICily . TIll' f;lSll'r till' reSpll11M' t inw ,

dw gr l' illn tlu- (1)'por I1lI1 il- y hu- p l"ll'

teetion nf I1wdie :lIlllllw 11r...ss.

Clut ch Type
c :\P presse.~ (; 111 lw eq\l i pP~'l l with

cirbcrun nir frinillll chuch or il we t

clutch. In pr~'SSl"-~ with <111 uir fncr lon
clutch . friction 1ll,llerial and nu-tul
ClIm e in C(}IH :lC t with [' ;KI1 o rh e:

duri n g e \' l' ry sr.ut ;11 11.1 SlOp cvck- I lf

tlw press , which creates hc.u <In.!

wear. In h igh sil1gk~~l nlk in.t.: (lplT,l ­

li o n s ( ~'i ghl ti m c-, pl'r m inute \11

llllWl'), cx rn-n u- h"',ll huikltlP occurs
.uul rlu-clutch 'llld [,r;lke [unc tion is

Ik'gar ivl'l y;lffened ,

1n :1 wet Lilli ch ~ k's lgn , t he lo rq ll"

rr.msmiss ion mcrul-crs (c lurcb and
l-rnkc l ] i ~Ls) Ill'n,Hl' ill <l huh of oil
,1111.1 nev er come in (:11l11 ,Kl durin g

operat ion . The n-sulr IS rm wear ,111 ,1
vcrS link hc.u gcncuuion .

Wl'1 c lutc hes ClISl <I li nk' m urc

rlum air fricuon clen ches III l-urtd, S\l

th c rl'~ lI lt in g p ri cc u ( ;\ pl'e~"

equipped with rh i-, (l::ll un' h lti .t.:lWL

A wet clutc h (Sl't' Figu re 4 ) ill­
1\ 1I\· ~ high ,~illgk' Slhlk ill .L: r.uc-, (2 0

L·y~· ll'S Il l' m. u-c per nunur c) whell
th e p:·css i ~ llSl'd in h~lnJ-(l·d (lp L'!'il­

ri,m " 11r wit h ;ll ll l 11H;ll i, )Ij . T Yl'iL" ;d ly,

:1 w ei L·hltLh lIses 'j(l I'L' rL~· 1l1 less 'll l
" 'ith c:K h slJ'llkl' Ih ,ln d"~' .,, :111 ;li r

(r ic til lll ~·llI l(h.

Conclusion
SI11lWl i l1ll 'S, th e 1"{' llll lr,'nlCn ts {I ll

)In).L:reS~i\ ' l· '\l' Iransfer ,lie P;\1"1 serup~

im ' heY'll1d the G lJlah ilit il' s \lI" ,l ga p

fra llic PJ"l'S:-> , :\11,1 :1 srmi gh l-s i, k- Jlre s.~

m ust hl ' 11Wd. ll ll\\'l·\'l' l , gill' (r<t lll e

pl'l· s~l'S \vith tlll' righ t LOlll hin ,lt iu l)

,If fe: \I IIl"l.'S :111.1 spL'c ifi Glt illlb Gln h L'

n )llsi,k' r~·d :10 , 1 :m ' \ll~'n s ll iti lh k !;11

d ll'~l' Iyp l'S ,Jf : l l~p l i G lti (ln~ . •

/ )<>11 111 ~ Hller.!:,'r I, I'ro.:llfd /l'vlm·lt"" l \<,gm <,lll

,\ 1<1 11" 1-:" )" :\ // ): \ -/ ),1'\'11'11T<,dll!, il l !.~ l l' _\ (:,rr­
1" 'l'dU'lIl , 7 (,( 1\) ( :, '111 " r I' llm l 70 I3 r !l! l<'l~ml ,

J)o:\"l!' n. (lil l" , 45--1 2-t. />!1 11llt' 0.P-237­
23,'\] , /;1\' 1).->7-2.>7- / 09,0; A IIJ/\ -[)tl\'r"ll
dc'_ll,~ Il " 'Ulli I l1 dl llll~I C [Url'_1 ~ ld l1 ll)Ill.~ I n 'l'.~S('.'

Im- rilt' 11!,!,llilllt'e, l li ll timol ll 'l", (lid 1l111(' ) 1lI­

dll ~rri, ' , u'lJrldwi,-I,'

\\'rin' <J' ''' n ·!,I" ,·:m!




