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THE EXPANSION OF TEC HNOLOGICAL POSSIBILITIES OF VERTICAL
HYDRA ULIC STAMPING PRESSES

!~.V. Tulyankin , ~.Ye. Medvedev , V.A . Novo8elov , V.S. Ogurtsov

A press attachment is mounted on a stamping press
• w i t h  a force .~~f’ 10,000 tons , which permits obtaining

• I hol low prec i se  stampings (with interna l cavities) of

~~o-d i-~~.t~ v ~~ 1 we pt reduced by 15%—30% .
The •-‘~~ --l -~~y 0 r production o~ such stampings

~r-~r~ s t ee l  ar~1 .— in~ r~ a 1 r y~ has been developed.

Modern vert ’L’a hyd r~iu 1i’ stamp 1np~ presses with a force of

up to 7’,~ O0 tons are used In the manufacture o~’ a large products

list of stampin~~ f’ r -~r~ lght , heat—resistant , titanium alloys and
also alloyed steels. Developed on these presses is the stamping
of large—scale ~1rcrart ~i~~~~rhlies wi thout the machining of one

ribbing surface with an area of up to 2.7 m2, st ruts , girders,
complex frames, disks of gas turbines 1200 ~m in diameter , and

others.
With respect to the diversity of geometric shape, dimen-

sions and precision , the atampings obtained on hydraulic presses
exceed the stampinge obtained on the atr—at .s~ hai~~ers. However,
the massive parts having inbernal cavities of the type of
propeller hubs of helicopters and aircraft, and complex assemblies
of aircra 4’t landing gears and wheels both or haimners and presses
up to now were stamped in dies with one horisontal parting line.

I. ~.
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Here the internal cavities remain filled with metal ; such stamp—
ings differ litt&e in the coefficient of the use of the metal and
the laboriousness of the machining from forgings manufactured by
smith  forging.

During the 1960’s, in the USA afld West Germany , there began
to be used stamping presses of 11 ,000 , 18,000 and 30,000 tons,
and theee were equipped with horizontal and vertical punching
sy stems . -

~r. such presses it Is possible to stamp articles by three
methods: vertical , horizontal and combined .

F~r the production o~
’ volumetric hollow stainpings a11.i the

study cf the industrial rara-meters according to the technical
assignment 0r 

~~~ [acronym unknown ] by VNIIMETMASh [All—Union

~‘cientifIc Research, Planning and Design Instit ute of Metallurgi-
cal Machinery ’ and ‘- he Novo—Kramatorsk plant of heavy machine
buildtng ,developed and nu~’acture~~~ press—attachment with two
side plungers with a f o r~~ oV 1~ ~C tons each , Immobilely attached
to the mobile ~‘r:~~ beam of th~ press.’ The press—attachment was
designed sp’-iall y ~‘~ r the  vertidal hydraulic press with a force
of 10,000 tons (Fig. 1).

The structure ~r the attachment is calculated for the stamp—
Ing of parts with internal cavities and side projections.

The overall 1tr~ensions of the press—attachment (without the
4 industrial feeds) are : le~~ th — ~200 rim , width — 1825 nm , height —

2050 -r. :t weighs 120 tons. The feed is produced from a pump—
accumulator sti ’- ion an-i filling system of the press.

Figure 2 ~1ves a sch~ria’-1c representation of thr- press—attach-
ment in a longitudina l cross section.

Being laid into the lower half of the die, the billet of
cylindrical , rectangular cr more complex shape , equal in weight
to the obtainable stamptng, taking into account the compensation
of the loss (for steel and titanium), wi th movement of the main

• 1 •Tulyankin , F.V. and others. Bulletin Izobreteniya, prom. obraz—
tey. toy. znaki[Inventions, industrial models, trade marks), 1969,
No. 10.
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cross piece downward , is subjected to upsetting up to coupling of
the dies along the line of the horizontal parting plane. The
cavity of the die is preliminarily filled with the metal. Upon
‘he reaching of the total calculated pressure, in the operating
vertical cylinders of the press there is produced a pressure into
the side horizontal cylinders of the press—attachment , and a deep
two—sided or one—sided punching Of the side cavities of the die
is carried out with the final filling of all the cavities of the
di e.

~ig. 1. Externa l view of a press with a force of 10,000 tons after
the in s q  a’~~~r . “ the press—attachment.

Then , n t r”— :~ng the ~~rces a-’ti -~r~ the vertical cross
a reverse ~~t~~’nk’- 

~~~~
‘ the hor izonta ’. forging punches i~

carr~ •’ ~~~~~~ . 
‘
~~~
‘ completion ~~~~

‘ the stroke , the attachment is
r1 mt~’~~, an~ ‘he forging is eject’ I from the lower die. Removal of
the ~‘DrgIn~- can be 1-’ne both wi,, ~t the advancement of the tab~~
and after advancement of the table by means of the lower ejector
c~’ th~ press. With ‘he raised cross piece , since the upper half of
the die and the side cylinders are fastened on It , the movement of
table with the lower half of the die is accomplished without
n-’ise. In the designing of dies and the development of’ the tech—
r~ logy of ~tam~ing on a press—attachment , besides the usual re—
a~ iremSnts , the principle of the non—openability of the dies in
the process ‘f side piercing should be fulfilled . At equal

I --  
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diameters o~
’ the horizontal forging punches , to do this it is

necessary that
,

~

where P
~ 

is the force being developed by the vertical cylinders
- of the press; P~. — the force being developed by the horizontal

p’unger of’ tne press—attachment; F — the area of projection ~f
- the stamping oflto a horizontal plane ; — the area of’ the cross

section of the horizontal !‘c~r~~1ng punch.
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Pig. 2. Longitudinal section of the press—at tachment and assembly
of the wedge attachment of the side cylinders : 1 — upper sub—
stamping plate; 3 — slider block; ~i — press table; 5 — two ~
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[Fig. 2 cont’d.) horizontal cylinders ; 6 — attachments for the
restraining of’ the projections of’ the cylinders ; 7 - lower and
upper halves of’ the die; S — plungers; 9 — rods; 10 — projections
c~’ the cylinders ; 11 — wedges; 12 — contracted plungers ; 13 —

stops ; l~4 — hydraulic cylinders . KEY : 1) Assembly “A” ; 2) Com-
pressed atr or liquid.

The stroke of the horizontal forging punches is limited by
the stop rings attached to the horizontal plungers and resting

• tn the ends of’ the die at the end of the forging punch.
‘~ nJu~ ted at VILS [ acronym unknown) was the work on the

searching &n~ selection of a list of specific hollow parts the
technology c~f the manufacture of’ which could be worked out on the
press—attach~ent . ~‘elected as a result were the characteristic
parts for which the drawings of stampings and dies are developed ,
!ncluding the following:

• I) the housing of a propeller hub (Fig. 3) Is a standard part
manufactured ~n la:’pr.’ quantities ; the forged billet of the housing
is a soI~d ~f’ revolution with four cylindri cal branches in which
there is provided the obtaining of’ two pairs of’ cavities of dif-
ferent depth; deep ~‘avities are formed wibh the introduction of
the side f’~r~ in~r r’~n~ he~ into the body of the billet , and small
‘avlties are f’—- r r e 1  a~ a result of’ the installing of dumming forg—
ir,g punchers ~ ‘he die;

2) the j~~rnal of the axle joint is one of’ the aggregate
parts of’ complex shape; as is evident from Fig. 14 , the forged
bIllet has side marks in the head part , two lugs and a cylindri-
cal branch pierced over the entire length.

Fig. . . Forged billet of the -

~~ 

-

housing of a propeller hub of
steel l2Kh2NbA

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —• -•-- —
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Fig. ~~. Forged b i l l e t  of a ,~cvurnal of an axle joint of’ alloy Dl.

The billet of th~ houstng c - f  the propeller hub was forged
during one transition. W Ith t~~~’ olosin~ of he ~I1es , there oc—

• ~~ r ’re  I the ricunt ing of ~ 1 l e t  ;
~1 th-ut t he  I rf’lowir.g of the

~eta l  irt the part :..- 1.1 r e  :in~I the part ~l -II st r~ but ion of the
metal over ‘h• vol - .~-~’ :‘ the cavIty of ‘The die. The final forming

J —
~:curs w i t h  the I n t r o I~~c t i - -n  of’ t h e  s1~~e punches into the body of ’
the bIllet . :.- ‘~‘ks are prov ided in the design for eliminating the

~h~ ft in halves 0:’ the die w i t h  respec t o  each ‘ther.
The bi l1~~~s we re heated t o  1”O ’ C.  The temperature of’ the

surface of th .’ f - r ,~’ ’.~:g:~ were -~r’~ii ox’ei by an e; - t ~oa~ pyrometer:
the t1’r~r~ r~ ture of the beginning of the f - -- r ~~~:.g was
at t h e  end - f  the f- nt- , ll0° — i000°~~; ar; I he ‘~‘pc ’ rat ure of’
‘The d was ~~~~~~

The r’1 v~ r- •-r T .‘ni ~ra~-hI~ - ’ - were used a~ lubrica nts.
A~~

o T
~r 1 t r~ t ‘he given t’~ ’hr-. -lo gy , a batch of’ fo rglngs in the

-~ iar ’- I ’ y  of ’  8 pI -~-es wa s c t - t a l n ed .
Forged bi llets of the journal of the axle joint were ob—

t a !n” I ar’orctI n~ to two ~ndustria1 variants ~n the same set of
tie in the same set of dies .

Accord irR to the first variant , the forged billets were ob—

tam ed in two operatlcns : preliminary stamping (peening) and final

stamping. During the preliminary stamping there occurs the form—

ing of the head part , and during the final stamping (after heating)
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there occurs a punching of a hole in the branch.
Accord ing to the second variant , the forged bIllet• s

were obtained with the combination of the operation of the p een—
ing and pierc ing fror~ one heating. The peening was produced by
a piercing punch through a spec ial insert , after the removal of
wh ich t he billet was pierced .

The bi lle ts were starped from steel ~4~~Kh~~’.A (which corres—
ponded to the mate rial of’ the fu l l—scale part ) and alur- lnum alloy
Dl. A f te r a number of experiments , the full forming of’ the
stamped billets from alloy Dl was achieved . Observed on the

forged billets cf steel is the partial non— formIng of’ lugs (at

10—20 rr) and bosses (3—6 -‘
~~ located in the head part of the

Journal.
To stud y the nature of the f low of the metal and the d is—

tribut t c’n of deformatIons In di f ferent vo1~ mes of the body on

• blanks for the s t a~ r-Ing of’ the body of a screw from alloy AV ,
a ~‘oor i Inate  grI t was aprlic’1 (onto the external surface and in
the ax Ia l  r l ane) .  In t he  starp ir .~ the blanks wi th the coordinate
grid were set :~o th a t  the plane of cr oss section was perpendicular
to the direct ion of r~overent of the plungers.

)
fl b illets of ’  a j ounal of an axial joint , the coord inate

grid was applied only on the external surface (see Fig. L) .

The necessary force of the clamp was determined by the record— —

Ing of the moment of’ opening of the dies in the stamping process.

To do this , along th e parting l ine of ‘he dies near the openings

for the entry of’ the side punches and the dummy punches there were
glued sensors , which recorded the compressive stresses In the die.
t was assume-I that the opening of the dies came at the moment

of’ the tero stresses at places of the setting of the sensors.
Since the set sensors could operate at a temperature of not -

more than 50_6000, the studies were conducted with the deforming

of t he billets from alloys AV and Dl heated to ‘460°C in unheated
d ies , the ‘em perature of’ which was 20—25°C.

The clamping of the dies was carried out successively by
-

• three , two and one cylinders of the press , which corresponded to
forces of’ 9000, 6000 and 3000 tons .

7
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been ex~ ~~ I~’~ent a l ly  e~-t at I ~ ;hed ¶ hat !~~ guaranteed
cl i :aplng,  ~~~~~~~~~ :~~t~~:y ~ 1 I~~Inates the I r ’

~~- v I n g of met a l  into
the :-~& nt  ~n~’ I ~ne of h~’ iIe~ , wa~ pr v l d t ’ ~nder a force of ‘~O00

clamping with a force of’ t~~O0 • n s , alt hcu~’h a com;~lete
- :  •~nIn~ -cf t h~’ dIes was r.~~t c t - r e r v t ’ 1 , t u~ due to t h e lp  d~ f’~ rmat I - n

— ber • o:~~~rre I a local opening along the rerimet ~-‘r c- f the shape
the d Ie , w h I c h Is cc :~f’Irme’ d by ~he r-res ’~nce on t~~~’ lIes of’  a

• In fI ach w I  ? : - a t h I ‘ cc f 1 • c’- — . t- mm: . The d t~~s were com—

•~t e ly ~~
- I wI ‘tr .p Ing w I t h  a fc - ncL ’ !‘ ~O C~O t c ’  

Th~ :‘ fl ,~ 
w~~ ~~‘~t 5~~ i wl h he vIs ’~a re:’ordlng of the

m. - me: ’ 0 ‘pen I - he d I~ s.
To rev~ al the a o t - ~- t l  rat~ and y i ro iyr .amt- :  c haract~ ’ris ’. Ic s ,

w I ’ h  - ;-e ra t  ‘n Of ’ a :‘~ ss with ;i r— ress— at ’ a ’hment the’ follc- w ~ ng
-n. ’ were !‘~‘c te  I:

~y : i’-’ - r h s  — f  h•-  ang~’ In ~— r • ’~~~n.~o In creratIr ~g c y l l r—
“ ‘ h e ;-ress (o~’ n t r- t  and sI l e)  and - i - e r a ’ Ing  ‘ylIr.ters of

t h ~ r , s s ~~a ’ t aohm• ’nt ;

‘e l- ’ ~
‘:‘-

~~: .:  o ” n- - - •.’ • ’ —~ -n • of ~~~‘ en - s:~— r 1 .-c” and ~
-

a
‘ k . - movements wu’n. ‘ m . ’ t c .r• ’-:  of str ing odorra~

-hn
-
~~~~ tme sensor , he’ pr~~~ sa ne — by h:.’dra~ Ic —~ rs i les.  ~ Ig—
mal s ~‘r h’ ’ t. In” hc- f ”gnarhs and ~.v ~:‘- t - .l c ca ;—sul es were mea—
sare- I by h.’ ‘so ‘I ‘.~~~:‘a~ h ~—7OO wI th ‘

~~~~.
. am; I f I  en ‘T ’ —I 21.

a n -~mt •‘~~‘ of’ e~-r ’ ’rIrent s ‘h e  - r f I m ~ of ’  s t  n e s s e s  in base
a

ran ’ of ~,~‘ r : ’ e ’ c s — a t  ‘ .achment/ ~.’ re ‘- e~~’nf 
- - . ~°easuremen were

I n  ‘ °n f - r m lt y  w I t h  t he m ’ ’ h c - ~ leve lo red ,~rIn tly W Ith
‘.‘‘:: •I~ T~IA h.

I m I n t r ’ v - :a ’ a of he’ px :-er~ - .ent al - ietei’mlnat I c - n, of ’ he
r~~ es are :  • he r a t e ’  of’  “me’n - f ~ I” plungers of the press—

at’achmen~ w I h  th’~ approach s~~rc~~e v a r I e d  from 25 t o

:~~~ h t - hc ’ °r”ra 1n~ st r ok e  — f r om .  ~0 mm/s to zero ; w i t h  the re—

‘am s’roke — f rom ~ fl to 120 mm/s.
The -h~ aine-I r e s’ ; i t s  m a k e it possible t o  draw the conclusion
the need rind expediency of the creat l— -n of ’ muitiplunger

t rr~ sses w I ’ h  horizontal and ver t i ca l  punching sys~ o ms .

_ _  - _ _  _ _
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