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Page 31.

Chagter III.

PRESSES FCR DIE FORGING CF LIGHT 2alICYS.

1. Constructions/designs,

The constructions/designs c¢f thte first staaping machines,
created at the and cf the 30tt, the teginning 40's, as a rule,
repeated the constructicns/desicre ¢f powerful/+thick forging fressss,
i.e., they were four-rocll with the lase parts in the form of th=2
cne-pi2ce entire or ccmpcsitescergcund castincs of larga mass. The
production potantialities of the Heavy Machine Building Plants at
that time did not make it pcssitle *o manufacture fcr the part of
large masses and overall cimersicrs, than the part cf press Ly
affert/£force 15000 T (Fig. 19). | 33 example, column had a diageter
alorg thre thread 8B40 mm, apd the lergth cf 14480 rm, its mass was
equal tc 57.5 m; upper crcss-tear ccnsists of five casts: twc mass on
40 m each and three -~ or €2 » eact. Mobile anc lower cross-teams were

corgrised of thrae casts each, #crecver the mass of the grea*es:

Eam. it e [

b
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casting was eygual tc 10°% r.

Press by =a2ffecr</force 3CC0C T (Fiq. 20) is wade el jart-cclumn. It
consists as of two presses each cf which develops effcct/fczce 15300
T. These rresses are ccrrec*ted cereral/cormeny/zotal - nobile and
lcwer (by bases/rcot) crcss-rears, rads frem th2 powerful/thick cast

bears/gullies. Diame*er cf cclusns BOS mm the langth of 212CC a.

The chazracteristic cf pcwerful, thick pressas =ffcrt/forcs 15000

and 30000 T "Snlemarn" is civer in'féble 4 {297,

In France in 1339 Py firm Scpue was constructed the first small
stamoing machine with effcrt/fcrce 20000 T (Fig. Z1), whose wer king

cylinders were ccmbined with fcur {¢f eight) columns. Remaininy

t

columns are attached in tle lcwer cross-beam ani are guides for th
ucger cress—-peam, Press hes twe crcss-beanss, frass o4S a the cperating
gpressure ¢€ lijuid 500 kgf/cm2, Sizes/dimansicns cf %“ablie 25G0x150C

mm, the cpen haight/altitude cf 15CC mm, the cr:zatest course 40J am.

In England the fire Levi irtc the 30's put into operaticn of
presses Lty effort/force 12300 T (Fig. 22): a ruaber cf worxinj

cylindars 3, the sizesy/dimsersicrs cf taple 39€9x1330 xm, “he cpan

haight/altitude of 3650 mrn, thke orcates* course 3050 zm, the overall

heijht cf press 17100 wnn.




¢
20C = 21C0n2101 DACE K
In 1625 Zn th> Sl weros started o thn: Ccreraticn wWC TRISES W
eTicrt/sIorce 31500 [ and *we by effcrt/icrie =~ 4420} T,
Firms Jni=z2d ani Yest2 at trte plant c¢Z Alcca (Fitosbuarihy
censtructed respectively [resses by efforty/zfcrce 1500 and wuw253 7

{(?331. 23, 24), in which wi*h scige chanjes Te
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censtructiconizsigr ¢f [ress by effcrt/iorce Z0)00 T thLy Zirrws
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rpage 35.

Fism Levi created the crigiral cons*tructicas/dzsign cf
powerful/thick stamping gachire, srecial featuras/peculiarities of
which is the usesaprplicaticn cf scuare strut—- thrusts, asseaskled frca

the forged pla*=2s/siabs ard trarspitting effort by hammar heeds fcr
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e et i e n e A

the cast cross pbars. Basic crcss—lteanrs (mcbile and rase/rcot) ace 1

made ir the Zcrm of buncdles frco ferged pla‘tes/slatbs.

Press by effcctysforce 3150C T (Fig. 25a) has four stu%ts (tWwe
frames), while presses ty effcrt/fcrce 44500 T (Fig. 25b) - eix
stru*s (th-ee franmes), Fach strvt ccnsists of taree platess/slabs ia

mass 110 m each., The mpass c¢f each crecss bar of iress by effcrt/force

31500 T is 190 m, and press Lty effcrt/force 44500 T - 250 m.

Page 36.

The worxing cylinders cf these presses the cylinders of these
presses ar2 placed under the tase, rcot, which is for th2m surprort. As
a resul% *o the effor+/fcrce, develcred with working cylirders, is

added another effort/force frcm tte mass cf cress (pbesides *table).

3y the Soviet Machine PBuildirg Plants apgroximately/exemplarily
at the sare tim2, that also ir the USA, were createc the fressas with f
effort/force 30000 and 75000 T. Tlte ccnstruction c¢f these press~s |
preceded extensive research wcerk cn tne study of tachnology cf

s*arping and its eifect c¢r the lcading of pressas [ 2u).
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PAGE (7

Table 4, Technical charactesrist

and 300CC T "“Shleman",

(1

Nupaverdu

ic ¢cf pr2sses ty effcrt/force 15000

ﬁ)ﬂpetc VAHAHEM B S

kKT 1" B
?)_}nsnehnr nahnuel AlIKOCTH B &/ oa” 432 320
Wi rofouilX LHIHHIPOB 8 3
YioA DL Ten: B s 10 000 3400 6l 2150
DRI AT By o B oMW 2700 2500
St L VIR My [800 En
O, 007 o Desvedii IPLs B oML
(9. --.. 10 000 - 6300 S500 A5
('Ol:) TS ol CTORheM N o 16 400 10 00
(Mo wn o 24 620 15820
(PN e 5 200 2 00

Key: (7). Paramaters. (¢). Fress Lty effort/forc=2 in T. (3). fressure

of working fluid in kgf,/ce2, (4)
Sizes/dimensions of table in rm.
(7) « Greatest course in rme (&) .
(9. ia rplan/layoux. (10). heigtl

overall height. (12). Mass cf rr

« Nurhber cf wcrking cylinders. (5).
{€) . Open heigh</altitude ir am.
Qverall dirmersions c¢f press in wm.

tseltitude above flccr level. (11).

ess in m.

T Y
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Pig. 21. Prass by =fforts/fcrce 20000 T of firr Sonmua, 1
¥
:
FPig. 22. Prass by sffortsfcrce 12CCC T of firwm Levi [30].
]
§
;




DOC = E1069101 P2GE ”

U

(2]
|-+
3]
=
(o]
[a]]

I3
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Press by the effor+t/Icrce 445(0 T c¢f the firm of place [48].
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Page 38.

The t2chnical characteristic ¢f *he hydraulic presses,

censtructed to the USA, is giver ir Fable 5 {23

These invastigaticns showed that the used by foreiygn firss
constructive soluticns dc nct satisfy the requirements of oktaining
cn the rresses of the precisicrp die-forged forgings. None of the
described constructions/designs fer the powerful/thick presses by tkhe
effort/force of more than 45000 T cculd be used as a resuvlt cf the
fact that preparaticn of their jarts was limited to the possibilities

of the Heavy Machine Builcéing Elarts.

As i+ will be shcwn, the @effec* of the ccnstruction/design of
press on the precisionsaccuracy c¢f the die-forged fcrgings in 2ssence
is develogped in the deviaticns ¢f their thickness due ¢ jeirt
elastic deformation cf crc¢ss-tears, die base-fplates and die/stamp,
e¢lastic warping of dies/stamps end under-staamging blccks, andé also of
rctation ¢f the crosshead with the eccentric loading and

corresponding misalignment of tte ugper die.

Therefore assemblies and perts c¢f the powerful/thick stamping
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machines, creatsd with Scviet industry, have tha increased rigidity:
for warring/praventing the misalicnwents of the crosshead with its

accentric loadiry are usec srecial systenms,

The mounting of stamping hydraulic machire by the 2ffort/force
30000 T cf UZTM {Ural Heavy Machirery Plant] (Fig., 26) has cclumn
construction/design., The sizes/cinersions of effective area ¢f

bolster are 10000x3300 mr, the cper height/altitude of 30C0 rw, the

greatest courss cf the crcsshead 15(0 mm.
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Table 5. Tzchnical characteristic cf stamping hydraulic machkires by

effort/fcrce 31500 and 44500 T, ccrstructed ir tha USa.

; (1) i (’J“lpect voHAMem 8 T :
31 300 44 M0

MapaveTioi : . P et
I o E“r . (Gt
dOvafitexs | «. lesus «MecTa « &8s

L

AdaBiuiic daboven mui-
[ weTH B K[ pae . 315 ' 315 315 313
A0 ST B AT SR TR IR ' '

DO . & 6 6 9
(0. et taaa B aw K220 2000 1 9300 3660 7925 3660 9900 3Tno
(&) :apaus BacoTa B My 3350 3600 — +200
{0) oA nipis vl B s 1830 . 1830 1830 1830

! DaIMEpL,
Trend B o
{13Y5. 572 na1 vpoenem | ) i
1%a © 10 000 14000 ; 15544 153000
(Bhowes Bacora . . 21945 ¢ 34000 26520 35000

(A npecca 8 5200 - - _
Kej: (1) » Param2ters, (2). Press ty affort/force in T. (3). "Unitedr.
(4) « "Levi. (5). "Placesn. (6). Pressure of working fluid in
kgf/cm2, (7). Number cf werking cylinders. (8). Sizess/dimensicns of
+abl® in sm. (9). Open beightsaltitude in mm. (10). Greatest course

in mm. (11), Overall dirersicns c¢f fress in mr, (1Z). h2ighty/altituds

abcve flcor level. (13). cverall teight. (14). Mass ¢f press in m.

Page 39.

In press eight working cylinders. The extensitla table, desicned fcr
the load 600 T, has a ccurse 80C0 sm. Por the remcoval/distarce fronm

the die/stamp of finished articles is a system of kncckouts.

The crosshead and the base/rcct cf the press of UZTM ir contras:

e o ———
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to the rress "Shleman'" cf the seme efforts/Zfcrca are mad2 frco

fastened by gins.

-4

the misalignment ¢ the crcssteead, in izs juides

il

elastic tushingys, which pa2r+tially urlcad columns £

r

zoments.

Doper cross-beam is nade ccrpcsite from four welded-cast

the

bundles of the rollsd plates/slers with a *hickness cf 200 anm,

bears/gullies in mass 126 m each, manufacturzsd with the aid c¢£

electroslag welding. The lears/cullies, €fasterad in taircs, fcr

In crier to facilita+te the wcrk cf eight cclumns in the case of
r2 used *+he =2lastic

om tha bendinyg

m %he

+*hree-dimensional/space ccnstructicr/design which saemingly ccnsists

of ¢*wc independant parts.

The framing of cclumrs ir the uvpper cross-bsam and in 4hs

beams of the base/roct ¢f mcuntirc is realized with ths aid cf

spli*t spacer bushings, which e€liminates displacemant cr rctation cf

cclumns in the bearing edaos.

The installaticn/sstting ufp ¢f rress on *tha foundaticn is

realized with the aid of fcur svuppczts with tlts stharical pillows

+he upper part. The elastic rliatility/ccempliance cf surpgerts

rctation of spherical rillcws prevert/warn the 2mergencs cf ¢t

$

increased loads on the fcyndaticn and mounting in *the case cf

thermal deformaticns cf tle latter »ith the werk c¢f frass.

ar d
2

~h9

-

A i

-
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Page U4,

In crdar to ersure the urifcrn lcading of table and crcssheacd, that
have large area, press is made 1Z-cylinder (3 cylinders in =sach

secticn).

For the direction cf the crcsshead during the idling, ard also,
in crder to tax2 the aprearing durirg the starpinJ hecrizcntel
efferts/forces, are prcviced fcr fcur circular columns, riagidly
ccennected with the crcsshead ané which slip ir “he guiding sujfports,

which are simul“aneously ccnnecticrs/communications cf framas. Th

D

recurrent course of the crosstead is accoumplished/realized by =ight

cylinders, four c¢f which are ccrtrclled, ard the cthers are

corstantly ccnn=2cted with ke purr-end-bat+tery staticr.

The mounting of press rests cn the foundation through fcur
sphericel pillows, sstatbtlishedsinstelled under the cutzr £fremes, and
four hydraulic jacks, establisted/irstalled unizr the average, m=an
frames. Jacks are intended¢ fcr fecreasing the sa;ging/daflectian of

fixed crcss-~team frcm tlreir cwn mess ard abscrpticn ¢f its
P

cscillaticns durirg unlcaéing cf fress,

Press is equipped bty ke krcckcuts, estaktlished/installed in tths

upper and lower und=ar-stanting tlccks, and also by the complex of
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mechanization, which foresces tlte supply cf blanks tc the press,
their packing into the dies/stamf ard removal/distance after stampirng.
Basic parameters cf *the fress: the cverall dimensicns of tatle
160C0x35CC mm, the open heightyaltitude of 4500 mm, the greztest

course 2000 =m.

Characteristic feature c¢f this unique press is the fact that %the
parts of i*s mounting arc¢ crcsstead are asserctled Zrom <he rclled
welded rlates/slabs. Crcss kar (becrizcntal part of %he secticn)
consists ¢f seven platess/slabs in tbickness of 180 em each, &nd strut
(vertical part of the secticrn) - ¢f six rlates/slabs in thickness cf
200 am each. The plates/slaks cf crcss bars ard struts are tightened
by the rins with a diameter ¢f 10C wm, Mobile and lcwer (lLase/root)
cross-beams are asserbled frcm the flatas/slals ip thickness %o 430
mnm, “ighten2d by pins. Scrkipg cylinders are made weléed-Zorjyed with

the surppert to the bottem, whkict prcecvidas their strength.

The wass of parts frcm the plates/slabs, manufactured frcr
rolled stock, composes 6%o/c, tut cas*ings d¢ not a2xce2d 7o/0 of
ggperal/common/total mass cf fress. Because of this the srecific
prire ccst of press by effcrt fcrce 75000 T proved tc ba corsiderably

lower than the presses cf ccracr column censtruction/design.

The manufactire of rress ty effortsferce 75200 T to a

———
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consideratle dagre=2 contributed tc¢ further daveslopmant of techndlogy

! of heavy machine buildirg. Ir the frccess of the creation of this

Eress were improved and masteredé electroslag welding cf very thick
metal, electrcslag girth selding, ultrasoric quality control cf
veld=2d decints, strain/wcrk hardenirc the heavily lcaded
elements/cells by percussive scrk tardening/peening, the methecds of
the roughing and finish yrocessing ¢f large-size parts con the stards
and much cther [25].
Page 45

Por all described presses are characteristic +he large
sizes/dimensions of stamp space ard the high value c¢f workirc stroke,
which predetermines their use fcr the diverse processes cf tte
defcrmation ¢f the large-size bhlarks of different tyrical Cimensios,
These presses are capatle cf ccrpletely ensuring tha manufacture of
the articles of the frecuently charcing ncmenclatur2. Such presses

can he described as qgeneral-purpcse.

The increasing necessity fcr the die-forced forgings 1led to tke
creatior together with the genezal-purpose ones arnd t%&precialized
presses. The fact is that large tte mass and tha cos:?value ct
general-purgpose presses cculd not but affect the ccst/value c¢cf the
manufactutea large~size articles. At the same timg there is a group

of rarts of the relatively srall sizes/dimansiogé fcr manufacturing

vhich can be used the presses witl the lcw sizes/dimensicns cf starp

PRST - 5 WS N DU



~ e

DOC = 81069101 PAGE ;g

space and the small ccurses c¢f the crosshead, In the specializsd
gress installations/settirgs up due tc the dacrease c¢f the
nomenclature of the manufactured articles it is possible to attain
ths censideratle decrease of cverell dimensionrs, mass and ccst/value
cf machines, p2riods cf tieir irputyintrcduction intc the operatior,
increase in the productivity, reduction/descert in the operating

costs,

The paramaters of the first pcverful/thick small specializad

presses, crsatad to the USSR, are givern in Tarle 6 {15, 20].

In these presses is tsed tte scunting cf tube
construction/design, whiclt is sinmvltaneously aczuating cylirder. In
the press by effort/force 150C0 T (Fig. 28a) the mounting is made
cne-piacesentir=, whilae ir the fress by effort/force 30000 T (Figa
28b) - =plit, tightened by pirs. In the presses axisnsively are used

large forgings of *he higt-allcy steel whese froduction was for tte

first time masta:red durinc the merufacture of thase rrasseaes.
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Table 6. Technical characteristic c¢f the specialized small stamping

hydraulic machines by effcrt/force 15000 and 30000 T.

' Q) (’-3nperc veuavem 8 T !
Mapamerpu !
! I 30 000 15 000
hllaa:leuue paGouen Aiirocry B & cn? 1000 ; 1000
MYinca0 pabouns anInKipos . [ 1
a3Mepnl CTOdu B MM . 25001500 1500 1000
ODrepuitan Buicars 8w 1500 ' 1000 :
MHaubo Wi Xol B s . 350 250
O y6apiTisie pasvepb npeced B
' B aii . . 47000 3750 3800 < 3300
LICOTE 1133\ POBHEN 04 July 3400
Whouan Bhicn ety 1413 800
B e« HDevvs B 0 A4
{d4Cd MDECCOBLGE VT HOBRE B rian s T

Key: (1). Paramsters. (2). Press ty effert/force in T. (3). Eressure
of working fluid ias kgfscs2., (4). Number ¢f wcrking cylinéars, (5).
Sizes/dimensions of takle in rm. (€). Open heightsaltitude ir nm.
{7) « Grzatest coursa in g3, (B)e C(verall dimersions of press ii am.
{(9) . in plans/layout. (10). heigttsaltitude abcve flccr level, (11).
overall height. (12). Mass cf rress in m. (13). ¥ass of press

installation/setting up ir nm.

Pages 46-u7,

The distinctive special feature,pecvliarity of the presses indicated
is also the us2 of an @levatec fressure cf working fluid (1GCGC
kgfscm2), that also made it pcssitle to fulfill by their small ones.

However, if with the usesapplicaticn cf presses of such

censtructions/designs are sclve guestions ¢f a reduction/descent irn
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cost/value and increase ir tte frcéuctivity, then are not sclved the

protlems cf an increase ir the [recision/accuracy of stamring.

During the creatior ¢f the ccnstruction/design ¢f the
single-cylinder specialized rresses approached 2limina<icn during the
loading cf such shortcomings as saccing and the misalignmerts (stamp
set of such prosses is fastened directly to the plunger of wecrking

cylinder).

The saggings/deflecticns ¢f cress-peaes, as it will te shown,
have seccndary value fer the precisicn/accuracy and in the
general-purpose presses. Tte at the same time elastic wvarring of
die/stamp appears also in the specialized presses, and its
nonunifcrmity with the eccentric lcadings, including the miszlignmen+
of wmoving <lements, reaches 2.5 masn (with the 2ccentricity 150 mm).
The fact is that in ccntrast tc thke general-jpurpose cnes the created
specialized rresses are nct equippec ty the devices, which
automatically eliminate tte risaligrment ¢f mecving ¢lements with +he

eccentric loading.

The constructions/designs ¢f pcwerful/thick stamping machines,
develcped irn the 60's, they irdicate the appearance of a terdaacy
toward the creation of machines wit! the smaller metal content, but

from the parameters, whiclt cttain satisfactior with their

sufficiently general-purgcse cnes,
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Fige. 23. Pressas oI NKMZ-VNIIMETMPS: by +he effor+/fcrce; a) 15090

{153 b) 30000 T [26].

Key: (1). Coursse.

Page U48B.

Thus, the .i2sign cecncept cf rress by effcrtsfozce 30000 1T with

R A IR

o

PRSI
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this pade it possipls tc lower tte mass ¢f press with the
retan*ticn/preservationy/raintainire ¢f frae access To the dizs/stamus
and ccnveniencas ir thair raintenancesssrvicirg, A press can L2

atilized for optaining the articles in heighs te 3800 mm. In *th2

presses of this ccnstruction/designr important valus acquires *ha wcrok

¢f the lev2ling system, since tle scmentsytcroquas frem the eccentoic

load arrlica%tion car lead¢ tc the Jjradmissible iacrsase in +ths

stressas/voltagas in the tasic clewents/cells of grass.

Technical charactecistic ¢Z press ty effort/fecrce 3uul0 T.

brecssuce ¢f worxing €luid in kgfscr? ... 32C

Numter of workirg cylinders «.. U

izes/dimensions of *atle ir op ... 1909x2530

Open heightsaltitude in ow ... 31CC

§reatest courss in ar ... 8CC

e
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Overall dinensions of rress ir ar:

!
cvarall h:ight ... 133CC ~’

The mounting of single-cylinder press by th?

hydranlics (Fic. 3C), vu%t into

e
{-e
[B]
=
Ky

T ¢cf th= o]
(12€4), is nade in “he fcrx cf the frama, w@hich

bundles c¢f rclied platessslabts with the cutocuts

§ 4

installa*iecn/szttint up cf urper 2

3
(o]
a
n
[a]
(9]
(3]
(2]
i
4]
|
al
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Fig, 2%. Frass py =hs effcrt/force 30000 T ci Novecsiltirsk plen+
"Tyazhstarkcgiiroorzss [Heavy Machkire Tocl an¢ iydraulic Press

Plar* 1" ir., A. I.ygf:emcv {z21.

Tha lat%»r cast intogral ir mass ¢n 130-2C% m each (in *he untragted
form) ., S*tepped plungyer sith the maximum/ovarall diameter cf 2300 an,

as i+ is confiram=2d in work [53)], has reliable direczion in rastaer

(8]

cylinder. The crosshead re-set ty nmeans cf fcoir Ceverse/inve

cylirdars, arranged/lccated cut c¢f the mnountiry aad atrtached in +he
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ipped ty sxtensitle table and boztom xaockou=. Orn

44
oy
v
ct
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1ods3installec auxiliary rorizcntel prsscs by
crtsforc2 1000 I, which e€rsures +*he possibili=y c¢f obtaining <h=

di=2-forged fcrjings wit+tl the side cavitias and ths lccal thickenin;s

(sigilar davicr axists C¢r %he p:

1)
mn

s by

ot
3
2
n
1Yy
r
(o]
"
ct
~N
bty
O
=
0
n
[Py
(U}
[gp]
-
laF]
0
hH

"Unizeld"), 3asic paramtters ¢ the fr=ass of thz firan ¢ the
nylraulics: th2 pressure ¢7 werkiro £luid 590 <xjyf/cwm2, a number of

In 1965 in France bty firo 2Sv was aaturachiured =h: press with

th

=

fort/ferce 20000 T (FPig., 312) witt? two cresshzads. Two working

pressure cylinders (ucper ty e€ffcrtyferce 13300 T and lower Lty
effcrt/forc2 790 T) lccated alcrc i+s exisyaxla, The pressucs ¢f

o
»

sid
[
'.l
~
()}

ccapnese 690 kgf/cr2, sizes/dinensicns ¢f *aplile 37300x20)0 am,

it
o
i
@]
gl

en Peijht/altitude cf 2900 mg, the jJreatest ccurse 1W0CC am. Thsz
sam2 firm 3aveloped *the Cesigr ever cf acre pewasfuly/thicker ress
(Fi3. 31k) [527. As the ltesis cf frciect is acsumed <he sane
nrinciole ci cons+ructicr,desigr, as €or %th2 tr=ss ty zffcrt, force
20000 T. riffer2nce lices in tte fect that -he nobils and €ixe?! franmes

cf rcuntirgy ar® madie frcy *re =et ¢f rnliled plat:s/slabs. Vertical

9]
[
o
b
W
Ui
x
1
+
7
4
—
Wy
W
i
£
o]
th

rlates/slabs are connected wi+h th:s horizen+

ot

hs ccnical rois, inserted into tlte tushirpy arl bv lcckad nuts

A i N Y ‘4- .
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For the manufacture from titanium alloys, the high~temreraturs

{stzeng*h) ard high-meltirg materjals and made of high-strencth sta~l

(31

cf the die-fcrged fcrgings cf Zrtricate shape, +hich have the

irternal cavities, which mutually intersect at differer+ angles, by

th

irm Camaron pump (USA) were ccrstructed twe fT2sses wi=h

effcrt/force 20000 T and 3C00C T (Fig. 32) [54, 47].

;. \-—-’u.‘
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fig. 30. Press by the effcrt/fcrce 30000 T of the firm of rnydraulics

{531

prer

e
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Fig. 31. Presses of firr ASV (Prance): a) by efiort/fcrce 20000 T; b)

larellar ccnstruction/design (prciect),
Key: (1)« Course,
Page 51.

Thess presses have ftesides vertical cnes and horizontal working
cylinders, and also additicral ;ertical piercing cvlinder. Thtus,
prass by effcrt/force 2CCCC T is equipped by two horizontal cylindars
(besides eight working cylinders) ty effort/ferce 5CC0 T each and by
piercing cylinder by effcrt/fcrce 4200 T [S4 ]« Under Zloor is
assembled the cylinder c¢f xncckcut, which davelops effert/fcrce 65 T.
The effcrt/force of hoistirqg cylirders is 940 T. The frame c¢£f press
censists ¢f 12 plates ir nass €C r each. The c¢eneral/commcn/tctal
mass of prass is 1525 m. It should re noted that becth of presses havs
the large working ccurse (rress ty sffort/fcrce 20000 T - 2250 nmm, by
effcrt/fcrce 30000 T - 30C0 mm) . Eresses can te used for gressurs
forging c¢f thick-walled dicts, tuvtes/pipes. For example, c¢n the press
by effort/forcs 200C0 T 2t is pcssitle to obtein ducts/tultes/pipes in
maximum cutside diameter %00 sm ar¢ ip lergth tec 9 m [47], and on tha
press by effort/force 300(0 T - ducts/tubes/pipes in gzaximum cutsids

diapeter 1220 mm aad in leng*h %c 1z m (thickness of wall 20-150 am).
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The tendency to raise the frecision/accuracy of tha manufactured

articles and to simultarecusly eprly ever szrcnyer paterials leads to

an increase in the required sgecific efforts for the working surface
cf die/stamp and, conseguently, alsc to the decrzase ¢f sizes of
forging, whem can be manufactured cn this squipment. Appears need in
*he craa*tion of the rresses cf cven greater effortsyfcrces than teing

in the industry.

In the USA are rublished tle srecificaticns of gress by
effort/force 200000 T (Fi¢, 32) [3, 52). The tachnolcgical
possibilities of this press ctaracterizes curve in Fig, 34 [1€]. Are
assumed tha*t the sizes/digensicrs cf the table of this press will be
3700x6000 ma, the open heightyaltitude of 750C mm, and the greatess
course S000 mm, ovarall height ~SC c¢f m. Eress is dasigned
single-cylinder (cylinder bore °CC pm). In the project are laid the
followirg velccity rararetars: the velocity of idle and tack strck:zs

150 mm/s, the average speed cf wcrking stroke 50 mm/s.

Pt




e
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Fig. 32. Prass by +he effcrt/force 300000 T cf firm Camercr rump

[56].

Page S52.

However, ir the cpiricn ¢f the authors of this Lkcok, the
realizatien ¢f this ccnstructicr/design is hichly improtable and i
is inexpedient. The creaticn cf the cylinder from the ssparate
lamellar sgctors, which wculd ersvre effort/fcrca 20000 T, is

protlematic.

On the single-cylinder presses (as showed zxperience of
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operating the dascribed atove presses by effort/force 15000 and 30000
T) with more difficulty tc¢ cttainr the necessary precision/accuracy of
the die~-fcrged forgings. The cperation of press by 2£ffort/fotrc2

20CC00 1 would cause encrrcus difficulties.

In ccnnection with tte necessity for the prasses of larce
efferts/forces, but lcw cverall dimepsions, it is necessary to find
new ccnstructive soluticrs cn the tasis of the accunmulated exparience

and the possibilities of the cortempcrary Heavy Machine Building

Plants.
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Fig. 33. Press by +he effcrt/force 200000 T cf firm Earogenics
(design): a) the constructions/desicr cf fress; b) compcsite ccapourd
werking cylind2z; 1 - takle; 2 - werking cylird:r; 3 - piércing
cylirder; 4 - exterral frame; 5 - internal fram2; 6 - side cylinder;
7 - centrol panel; 3 - tighterirg kclts; 9 - seqments; 10 -~ steel

bushing; 11 - l2ad bushtirg.

page 53,
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This prctlem became by esjecially sharp/acute in connection wita ever
wider arplication ¢f steel, titaniur and high~tamparature (strength)

allcys, where still recertly as the structural material ccmpletely f

ruled aluminum, . [

New rrospects in the ccrnstruction of pressas cpen/disclcse the
use of a mounting, with tlte fastereé winding frcm the high-strangth
tape cr the wire (Fig. 3f5) [4]. Ccld-rolled tape has a yield point at
a ncrmal temperature of 1¢0-3C0 kgsum?2, whareas highast-quality largye

forgings 100~120 kg/mm2, This rakes it pessible to censideralbly lcwer

the ratio cf ths mass cf rachine tc the effort/force in comrarison

with the same for the presses, at the basis of constructicn/design cf

which is laid column or frame diacrap.

Furtherpore, in this ccnstructicn/design of press to the
e¢longation works only highb-strercthk tape. The cast cr forged struts

and cross pars are straired ¢f ccogrression.

The investigaticns, carried cut in VNIIMETMASH
All-Unicn Scientific Racsearch, flerning and Design Institute cf

Metallurgical Machinery! [23], shcwed that under such loading

conditions it is possible tc sherply raise allowaple stresses, up to
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the yield pcint (Fig.

PAGF ‘.}’g

3€). Apgears the possibility cf applyirg the

forgings and evan cast made cf ccazen structural s+szls, well

masterad by industry,

fcr manufacturing of struts and cross tars.

——

TR
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fis. 34, Graph, which characterizes technclojical tossibilities of !
presses ty sflfort/fcrce 2C0C0C arc 44500 T (required csr2cific

effcrts/forces depending ¢n aree cf article) {16].

Key: (1). Area of article. (2). PFcuchingy. (3). CLean/i;nishing. (4) .
Steal, (S5). Cold pressirag., (é). fprecise, (7). Allcys cn tasis. (3.

High~-ta2mperatuc2 (s=renctt) allcys,

Fig. 35. Diaycam of installaticr ¢f rress hy offcrt/fcoce 3ICCCO T i

wi*h stand, fasten2d hick-strenctt tape: 1 - fros

N

i 2 - 2ultiglioar,
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which develops pressure 1200 kxgfscma,
Pag=z 5S4,
.
:4
Thersfore in the constructicny/desicr ¢f press with the “asten=i 3
1
i
mourting the mass ratic tc the effcrt/force will te less *han in tine ],
press of tube constructicrydesiar (for =mxample, fcr the press by s
i
affert/Zorce 30000 T 3 +tiaes), Tte use of thic desizn concept will 4

make it posSsible to create even tte wmcre powertul/thicker sypecialized

W
in

sses,

small lighk*ened =
2. V=lccity parametz2rs, ¢rive ard¢ acdministration.

/Ehe creption c

7

larjs =2ffcrtsy/iorces, requirec tre scluticn cf many juestio

I*h

the hydraulic stamping machin2s, which davelcy

b |
in
-

connected with calculaticr and ccrstructicn of driva and cortrnls.
Thas2 quasticns arcse ir ccrnec*icn with a sherp increcase of *hw

plan* cavacities and sizessdimersicrs of tae €l of hydraulic

v
& ]
o
m

1))

ol

systems and, as a result, by the ccrnplication oI szcCvicing eguisman<.

The averajed values cf the velccity parageters and driviry vower

¢f ceontenporary swemreinc machires 3rc given ir'{able 7.

M
‘.

The rolatively high cperating speeds o2f tha moxicrn o0f cress-been
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and the respectively greater ccrsvrption c¢f lijuid per unit time f
cause usesapplicaticn in %*he sys*ter cf thz driva cf +the press of th=

storage tatterisssaccumulatcers ¢f bigh-nressurz 1ijuid. The vz3loci-wy

cf the mc+ion 0f cress-team in this case d2perds cn the resisting
Zczcge *c dafcrmation and its charce in *hs ccurssz c¢f cross-lLkeam, an?

alse on lcsses of hemad in the mair line,




[}
i
COC = £1C69101 PAGE bt?
ozt vu‘.(ll o 'j*‘*;". !
i
|
H

Fig. 36. The rasults cf fatigue tests for ccomfressicn ¢f larce~size
samrples/srecimens nade frcom strel 2°5L during differsnt cycles ¢f

I - pulsing corrressicn; II - pulsing cempressicn with

zlorga*icn; III - pulsirg elcrgation; IV - al%crrnatin

€a

symzetrical cycle,

Key: [1). kgs/am2, (2)e cycles,

Table 7. Paramezers and tte drivirc power of stamzing machines,

o B ) y r3y ] 3] : 75) )
LADPOC b Pafoges [ |

(n [T amnenne Cymuapnad  ‘mayenponmd !

Teecre o P HACOCHO - AKKY - folaua L AveM KK - !

bwe T (%) (@Al wyasTOpRON B TMEN B gy sgtopa !

LACTOrS W g A CTAHILHH MouwHocTs | s u? |

BOIBLGTH T A B B K[ Mt HACHEOB B A8 i

ANV i} o t

SRS o En 320 20001400 1500 %

N 190 S 320 3000 2100 300 i
I Lo o 320 4000 2800 4300
AL a0 0 300 000 5000 3500 (§) 9000

(18€ (eRUNHIS

Kevy:

by 2ffert/fozce ir T.

{(2) « Veloci=zy in mom/s.

(3).
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Operating pressure of pumr-and~tattery statior in kgfiscm2, (4). Toteal
supply 3nto 1/min and 1ifting pcwer ir kW. (5). Maneuvering vclume ¢
storag? tatzery/accumulates irn rd. {6). idle and czcurrent ccursas,

(7). working strokes. (f). (twc secticns).

The most precis= celculaticp cf the valccitigs c¢f the pmction cf
cross—beam during the fpurr-anc-tattery drive can b2 made with tha aid
cf the equaticas of unsteady wmcticr cf ligquid, for the first tine
chtained by ¥. Y2, Zhukcvskiy ard usually called the equaticns of
Aydraulic iampact. The use cf these ¢guations for the soluticn of the
prcklems abcut the velccities c¢f the moticn cf liguid in tae
conduit/manifold is cennec*ed witt the curbersome calculaticrs,
Furthermecra, for cbtaininc the sprecified data it is necessary tc know
the experinental ccefficients cf the local resistance which ¢epend ¢rn

the ccnstructionsy/designs cf the elements of the hydraulic systans,

3
G

cr=a%ed ir ccnasction witlt this ccrcreta/specific/actual press, a

bol

alsc the charac%zr of flcw cf liquid on *he ccaduits/manifolés.

Ther

W

fcr2 1sually durine the calculation c¢Z the majcrizy cf the

hydraulic systams in whict cccurs *the unstsady Slcw ¢f liquid, are

th

utilized the equaticns, wrich dc rct consider +h2 alasticity o
liquid and coniuit/ganifcld (egquaticn of C. Bernoulli for uns+teady

meotion).

i
1
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But evair short-cut calculaticn of *he operating sp=2eds cf th=
mction c¢f the cross-tz2am cf rrass teking into acccocurnt to the inertic
of its rcving ¢l2ments ané tc liguid in the ceniuits/manifcelds is
frequen+ly hirndared/hampered as a zesult c¢f the complexity cZ
calculatiny the resistarce, exerted by forging during its

defcrma+ticn.

The investigaticns ¢f the cdyrarics cf powarful/thick hydraulic
prasses by effort/fcrce 3CJ000 T aré above showad tha< the calculaticr
of the velocities of the roticn cf cross-beam can be made acccerdiny
t0 the ¢quations of staady mcticn with the aprroximate accovrnt of tthe
effect cf the 2lastici«y c¢f wcrkirc fluid and constructicn/design of
rress. The presence cf stcrage tatteryrsaccumulator in the hydraulic
system increases the rpcssibility ¢f the appearance c¢f such Faraful
hydrodyraric ph2nomena as the hydraulic impact in <th2

conduits/ranifolds ané the cavitaticn cf flow in the ccntrols of

€4

prass, Most effactive means against the hydraulic impact is tte
decraase of the distarce letwesr tle storage tatterysaccumulator anid

the press.

With %he large exrent ¢f dc¢livery conduit, whicn connects the

bottlas cf storage batterysaccusuletor «with the prass, sharrly

-

foy
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grow/rise the losses c¢f head to cverccming ¢f fluid friction ajairst

e
]

the walls cf conduit/marifcld.

Fiqg. 37 [32] gives cre cf the cscillogranms, which shcws a chengs
in differen+t param=atars cf press ty efforts/forca 75000 T in tte
process 0€ wWorking s*roke. In *ltis fress the fko:ttl=2s c¢i storagz
batterysaccumulator are lccated at a distance of

aporoximately/esemplarily 10 x frcr the fress.

Utilizing thess c¢scillegramss (Fig. 37), it is fpcssible tc
calculate “he total coefficient ¢f resistance of delivery ccrduit

with internal diameter d, =200 ro which ccrposes 90~100.

The game coefficiert fcr the fcrcing line of stamping machines
by 2ffort,/force to 3000(C 171, wher stcraje ratterisss/accumulatcrs are
located at the consideratle distarce (40-60 m) frcm the press,

comgosas 140-289,

From Fig. 37 it is evident trat the curves p=f (t) have ths
separate reaks, which ccincide sith the moments/%orques of switchirg
“he stepsystages oi sffcrtsfcrce ard the besinc censeguence
intermitten* prassure prcragaticn dering valve opering. This is
ccnfirmed by the compariscn cf the curves of the dependence cf

prassurs and valve travel on the tine.
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Burthermore, even the insignificant manifpulaticn with rressure

valve caus2s noticzzble fluctuaticn cf pressure in +he cylirder,
since the losses of head in tie valve are inversely fprogorticnal +o

the square of the area cf its flce area.

The elasticity of the elements/cells of gress during the
determination of the velccity fperameters can te deterrined Lty tke

following approximate ccrmputaticr.

The decrease AQ cf vclume (g ¢f working fluid with ar increase
in the fpressure on valueée &r ccrfrises
AQ = Qoap, (2)
Ex
wher2 Qo - volume of liquid in the cylinders and the
conduits/marifolds betweer the rmaip distributcr and the press,
moreover (o changes during the wcrking stroke and can b2 accepted Ly

constant only in %*he case of tis lcw value;

£.- modulus of elasticity of tle water emulsion, jenerally accepted
during the pump-and-battery drive; taking intc account %o the radial

defcrma+icn cf cylincders and ccrdvits/manifolds

E,.=22 10* k¢f scu2,

P

———y—————
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The deformation cf the elements of the ccnstruction/design of

press in the direction c¢f *he mcticn of cross-baam is composed of th=
elastic pliability/ccmrlience c¢f cclumns or struts of franme, 1

plungers, cylinders, crcss-teams, upper and lcwar stamp sets.
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Fig. 37. The experimental curves, cttained during the investigation
of the hydraulic system c¢f stampirc machina bty effort/force 75300 T:
1 - course of the rzack ¢f the drive of *he distributor of the

heisting and balancing c¢ylinders; 2 - course cf the rack c¢f tta drive |

cf the distributor ¢f werking cylinders; 3 - rrassure in the

balancing cylinders; 4 - ccurse cf cross-kaam; 5 - pressure ir the
working cylinders; 6 - rressure in the nhoistirg cylinder. Valva
travels: h; - drain cof hcistirg cylinders; h, - drain of the
balanciprg cylinders; hi, b, = ircluding step/stage of the I
effcrt/fcrce; hs - including step/stage L1 effori/fcrce; hg -

includirg step/stage III effcrt/fcrce.

Key: (1). kgf/cm2, (2). s.

Page 57,
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The dafcrmation ¢f cclumns let us find from the

relatiorship/ractio

oo P :
E E:. 3 ;

where f. - area of the rlunger ¢f wcrking cylinder (fcr the

multicylinder press the tctal area ¢f plungers) ;

/. and ;. - respectively length ané the cross-ss=cticral area of

cclumns.

Deformation of cylinder let us £ind from the exrression

O =, . [

where /. .f, - respectively the lenrgth of cylinder, tha

cress~-sectiocnal area cf its walls (tctal area of the walls c¢f all
cylinders for the multicylirnder fpress) and the cross-secticnel area
of the Jinternal cavity cf cylinder (total area of cylinders fcr the

nulticylinder press).

The daformation c¢f prlungers let us deterosine frcm the

relationship/ratio

L. )
o= (O

L

where | - length of pluncer.
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In all resulting expressicrs E - *he modulus of elastici%y of “

steel. {

The defcrmation ¢f cross-hears approximatzly can be fourd at the

calculaticn them as the teams,gullies, suprportead cn the edges and 1
loaded either with concentrated fcrces in the sites c¢f installation

of cylinders (upper cross-team), cr by the sarme fcrces, and also by

PP Y

the everly distributed lcad frcn the stamp set (the crosshaaé), or by
the same load and by reacticrs ir tte tearing 2dges ¢f columrs

{base/rcct ¢f press).

The equaticnr of continuity taking into account to the
comgressibility cf 1liqui¢ ard +c¢ the defcrmation cf the
elements/cells of press and pipelire can be recordad in the form

Q dp o7 - )
(£ = 8Fs) G = tmimil. — ¢F (61

where 6 - total deformaticn cf the elements of +the

censtruction/design ¢f press in the direction of the moticn cf the

crosshead;

t, and [m - Tespactively the rate cf flow of liquid in %he

ccnduit/manifold and the area cf its cross saction;

N - volumetric efficiercy of tte rydraulic system (for the Lattercy

drive we take as equal tc 1);

.

v - velccity of the mcticn cf crcss-team.

PUNEPL- 4 ~“n'-ﬁh-h-n-hH-ﬁl-iiIﬁiﬁFiiiiIl..H-IIIIIllIlIIIIIIIIIIIIII-lII--.I‘J

Tl s 2 o mcaad.c Moiava. . .
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Page 58.
Since:, = lgé'—the velocity ¢f the motion of the cross-beam of

press without the account to the elasticity of liguid and elements cZ
construc*ion/design, ané @, = F.5.15,— givan idling c¢f press, i.e.,
corsidering also tha velume c¢f Jiguid in the conduit/manifcld), frcn

equatior (6) can be fcurnd

oy S, =S dp -
~—-~1—"( Ew ‘.‘é)?{- (W]
. dp _ do d> dp . .
After expressing -~ -7 U 3% we will obtain
P <1 )
U= 1,(ﬁhli.\ ﬁﬂ' (=)
Ex ) &

The mquation ot feorwvard msoticn Of cross-t2am without the accourt
+0o the inertness of mcving elements, and also acticn of talancing ard
return cylinsders can ke recordeé¢ ir the fcrm

pFn(!——L%)~G—PD(S)=O. ()

vwhare

K - coefficient of <he fricticn ¢f plunger against the
sealings/rackings/ccmpacticns (sith the werk ¢cn water emulsicn accept

K=C,7-0.8 1) ;
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FOOINOTE t, V. p. Linz. Exprerimental study of

sealings/packings/cempacticns cf the hydraulic cylinders cf

powerful/thick presses. TsBNTI [ ULBHTH .- C2ntral 0ffice of Scian*ilic

and Technical Informaticp c¢f TsMIITMASh, [ Cer=ral Scisntific

Research Institute of Heavy Mechirery] 1958, ENDFCOTNOTRE.
D, — diameter c¢f the plurcar cf cylinder;
G - mass cf moving <lements;

P. i8Sy — resistance +tc defcrmaticr ¢f tklank.

Hence let us determire rressvure:
PpiS) G
— — - (1)

Fn(il——DA—n) F,,(l..i.)v

p=

orT
il_!__ 1 dPn
ac = s (lh

=)

Afte:r substititing fcrmula (11) into expression (8), we will

obtain o
S e e S (s
. bR 4
I ST ds

2

Paga 59,

Let us designaze

-
Ladbadiie & -

e .ol 4
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Express v, depending on effcrts/forces ard parareters cf
conduiz/manifold, for whrich we will use the ecuaticn of Bermnculli,
written fcr delivery ccndeit esith the velccity “ransformaticn cf

liguid in it to th2 velccity cf werkirg transfer plunger;

4

» 2 T PR N
Pa o R N -7 \ o= [BEY
3 - a—— d,‘ Am—— A.‘
whers I — total coefficient cf tte lccal resistance cf the i secticn

cf conduit/manifcld;

1 sec+icr of

i

[, d — respectively lercth and tte diamevar c¢f th

cerduit/manifold.

Hence, designating

Po=pd o)) G
. A A o
A= EoA - [N N

let us £ind
;,.;_DJGT -

:,',=l —‘—T*—‘ Lo

Then *he resultant exgpressicr cf tne valccity c¢f the crcsshead

T T T e e sy v

taking in*o account tc the ccrrressibility of 1ijuid arnd *c *1la2 !
pliability/compliance of the ccrstructions/design ¢f fress takes the

|
3

forn i
!
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The experiments, carried out ip VYNLIMETMA5h, show thar as a

result cf the =2lasticity ¢f the system of press the velncity ci <ha

+
¥
t
L]
%
4

metion ¢f cress-beam in tte derencerce on the character of grew=h cI
pressure in the cylinders can ircrease or ba decreased by 10Co/0 arnd

mcre {327,

The characteristic features cf the hydrauvlic systems of
poverful, thick presscs are the fcllcwing. Provisica is mads for
ceveral steps/stages cf tlte effcerts/fcrces, devalcped with press,

which creates faverakle ccnditicre for its most 2concmical opsraticn.
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Page 63 '
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Fiz, 33. Schematic hydrauvlic diagras of press JZT4 with effcrt/foccs
33000 T: 1, 2 - elzctrcracnetic distributcrs ¢ ccentrel cof
multipliers; 3 - distritutcr c¢f ccrtrol of hoisting cylinders; u -

hydraulic mctor; 5 - carstaft; € - twec-valve Gis=ritutor c¢f cen%rel

140
-+
b

tck- R -

h; istzikrutes ¢f ceatre

Cu

7 -~ termiral ew

m

of hydraulic motor

-s

£ woerking cylindars; 9 - basic lever; 10 - dis*zibutcer of centrol cf

Vo

ot

salancing cylinders; 11 - dis*ritutcr cf control c:t central knockcu+*;:

12 - distributor of ccntrcel ¢f cylirders of mevement cf tavle; 13 -
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distribu*tcr of contrecl c¢f side kncckout. Lesignations: -  mair
lire with the pressure U45C kgf/cr2; ——— pain line with <te
pressure 320 xjf/cm2; . - - - drain line; drain linz;

- air duct.
Page 61,

FPor warning/preventiry the rcssible treakaje of flow, which
enters the werking cylirders in tle beginning of the moticn cf
cross-beam, ar2 es-ablished/irstalled the balancing cylindere.
Unlcading *hese cylirders at the end cof the icéling cf cross-tean
gives first stage of fcrce, develcped with press, without the

cennection of working cylinders tc the stcrage pa*teIy/accurulator,

The punp-and-ba<tery staticn c¢f rress by effortsforce 75000 T is
made twc-section: pressure in first secticen 2CJ, in second 3Z0
xgf/cm2, The sacond stepsstage ¢f effort/force in this press is
crrated ty the conrnacticr of all wcrking cylirders to “he s%*crage
bat+erysaccurmulator bty fressure 2CC kgf/cm2, Ey ths subsequert
connecticn to the storage ratterysaccumulatcer py prassure 3z0 xgf/cn?
first by c¢ne, and cther ancther crcup of workirg cylindsrs are created
the two additional steps/staces cf effcrt/fcrce. The use/applicaticn

cf twc fressures in the purgp-and-rattery station prcvides the unifcron

lecading c¢f press at the seccnrd steps/stagye of tha davelcued
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effort/force. At this steps/stage c¢f presses usually works tne

grzates* time, alsc, withk the raximum velccitiss c¢f motion.

Purthasrrore, because cf the arrlication cf two fressures tha
large part 0f *h2 time cf presses it vworks with the reduced (in
ccorariscn with when is agplied ope fressure) pressure difrerential
between the storeag: batterysaccumulater and +h2 werking cylindars,
which raisas durapility cf the farts cf the devicszs cf ccrntrel

(valves, saddles, etc.).

Together with the tvse of a tsc~secticn pump-and-kattery station
for tha drive of powsrful, thick starring machinss is appliec the
storage Ltattery/accumulatcr ir ccmtiraticn with hydraulic multiplier,
This drive is used in the fress by the effort, force 3C00J T CITH
whese schematic hydraulic diagrar is shown in Fig., 38. The rressure
320 xgf,/cm2, created in tle stcrace tatterysaccumulatcr, is raised by
multiplier to 450 kgf/ce2, With resgect to *hes=2 pressures cf prasses

it Jevelcrs efforts/fcrces 20C0C aré 30000 T.

Fc- the dacrease cf lcsses ¢f head tc £fluild fricticm against the
walls of corduit/manifolé and excertion/zlimirazion cf the
possibility of app2aranceé in the ccrduit/manifold of the hydraulic

iopacts ¢t large fcrce *re kcttles ¢f *he pump-and-tattery stetion in

the pajority of pewerful/thick fress installaticasy/setrings up are
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carried cut of the locaticn pumpirg, placed at the ccnsida

g]
Q
e
—
w

distance frcm the press, and they are astablishad/installed directly

in rress after “he ccntrcl rarel {(Fig. 39).

In the presses with the increased operatinj pressure (mcr2 thern
320 xgf/cm2) the usesaprlicaticr c¢f a multipliar is caused ty the
absence cf battery staticrs tc the prassure cf moce than 32C kgf/cm2.

Page 62.

The constructions/designs of rultipliers in the prassur> 1000

o]

kgf/cm2, used for the drive cf srell presses Ly eflort/force 15010
and 30000 T, make it pcssible t¢ create two steovs/stages of
3ffecrt/Sorce at pressure ry 6C0 ard 1000 k3f/cm2, Suchk multipiiers
(Fig, 40) are axcessivaly bulky. Their weight rsaches 650/c ¢f waijht
of rress. Ar= Ja2signed the lighterad h;araulic multiplizrs cn *ths
basis of the constructicrss/desicns, fastered Lty winding of tha
high-strength tape. The eremplarysapgproximate overall dimensicns c:
press with effort/Zcrce 3(000 T with this aultiplier are visitlz ZIzcn

Fig. 28k,

Experience of operating hycéraulic pressas showed the need for
control ovar a wide rance cf the effcr=/ferce, develcyped witr prass.

This is caused, first cf ell, by the fact that the additicnal lcadiry

[EIPIPIIRGUSNIVE. SRV S 19" 38
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of die/stamp after shapinc cf tte die-forged forging leads tc +he L
increassd 2lastic bearipg streirs ¢f the working surfaces cf
diesstamp and die base-plates, Ps a result sharply increases an errcr

in the size/dimensicn of part ir thke heightsaltitude. 1

To the greatest degree this regative phenom2non is manifested

during s*amping cf the thin finred articles made of the light alleys b

with *he large sizes/dimersicrs ir the plan/layout. Overlcading on

the die/stamp leads tc a reducticrydescent in its durability. The

s i o i

working surface cf diesstenp uncéergces plastic dzfcrmaticr, wiich

alsc decreases the precisicn/accuracy of stawmping. Ihe stepred
ccntrol cf effort/fcrce ir mary irstances dces not satisfy

tachnclecgical -2quirements. Fertheérmcre, it hes cther shortccrings.

SOOI
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Fi3. 39. The arrangement cf tattery bottles is Jirect about the press

(preéss 16200 T cf the firz cf gplace) [29)].

Page 63.

Thus, usually for cbtainirg the stefps/stages ¢ the effort/fcrce,
developed with press, it is recessary to connect one or the cther
number of cylinders. In tltis case frequently are creatad the adverse
cornditicns cf loading ¢f its ccrstruction/design, which causes the
nonunifcrm wear of the rarts cf cylinders. In the case of feeding
from the storage batteries/accunulatcrs vith the differant rressures
beccmes ccmplicated centrcl systernm ty press. Is virtually inexpedient

the creation of the staticns, wtich have more than twe -~ three
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sections with different fressure. Tlre use of multipliers also doas ’
rot provide cbtaining mary steps/stages, it ccmplicates the system of f

drive and control of press and is decreased its racidity.

Meost modern is the ipfinitely variable ccntrol cf the
effcrt/fcrce of press due to the cecrease of fressure in the storage 4
battery/accunulator the exrarsicr ¢f air (by tleedino from the

specially provided for in the tcttles storage batterysaccumulator of

regulating vclume).

In this case for the feeding ¢f the cylindzrs cf reacurrent

course and cylinders c¢f auxiliary sechanisms recessary is the

separate small accumulatcr c¢f censtant pressure. Storage
batterysaccumulator witl the ad- ustabla pra2ssur=2 makes it possible *¢
obtain in practice any fcrces ¢f fress and, as a2 rule, raisess 1

efficiency ci press installaticr/setting up, and an included in tkhis

cas2 intc the pump-and-tattery steticn requlating volume of liguid

can be utilized for an increase ir the working strcke of stamring

machine.
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Pig. 43, dydzaulic aultiplier (1), which desvelops pressure 1000
kgfscm2 and utilized in the drive cf press 2 with e¢ffort/force 30000

T.

Page 64,

However, the presence of the reculating volume of liquid leads to the
considrratle increass of the vclune of stcrage battery/§ccumu1ator,
which increases with the exparsicn ¢f the rance cf thne centzcl (with
the range 160-320 kgf/cr2 the vclume of the ccmmon adjustable storage
batterysaccumulator increases almcst 2 times in comparison with

ncnad justable).,

. a3

———a N &Y mes e aaar
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Ir VUNIIMETHMASE ' is dzvelcpec the diagrar of the
pump-arnd-tattery sta+ior, which rakes it rossible tc ensure th2
sufficiently broad tand cf rressures wi“h “he minimumr Cegulatin

velume of liquid [39].

FOOTNOTF !. B. V. Rozancv, L. D. €cl'man &t al. Pump~and-ktattery

station. AMAuthor's certificate Nc¢ 16Cu486. Bulletin of inventicns,

1966, No 7. ENDFOOTNOTE.

The common adjustable storage hatterysaccumulator at maximum fressure

r.. contains the volume c¢f air (., ensuring th2 parmissitle fressurs

drop in the storags tatterysaccvmulatcr (10-150/0 of initial
prassure) with the =xpenditure/ccosumgtion frem it durirg the working
strcke of the maneuverirc vclume cf liquid ¢.. But if we befcre *he
translaticn/conversion cf staticn into the lower pressure disconnect
the par* cf air volume 130, the recessary pressure can be chbtzined by
“he drain of th2 smaller regulatirc veciume of liquid ¢, irn
ccmpariscn with the centrcl wittcet the cutoff/discconection of air,

after which it is necessary tc restere ip ¢he storaga

battery/accunulator air vclure & (U.. = AQ,. In this case zhe u
incidencesdrcp pressure fcr tre werking stroke will nct 2axceed

10-150/¢.

s e

We accept, that the fressure is regulated iscthermally, and <he i
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expatsicn of air in the frrccess c¢f working stroke cccurs

pclytropically with the pclytrcpic exgonent n=1,3-1,4, a rressurs
drcp in this case comprises nct mcre than 10o,0 initial pressure
Puna- Then for the storace hatterysaccumulator, adjusted withcut the L

cutoff/disconnection ¢f air vclipre, we have
Pranle = P (Qy — Q) (17

pma\Q:x = ngpma! (Ql e Qx)n' (18)
By analogy for the storace La*terys/accumulator, ad justed with

the preliminary cutcfi/disccrrecticr cf the part of air vclume AQ,

~rv

wa cbtain
Pmax (Us — AQ,) = p (Qs — AQ, "."Q;ee); (19)
Paiin (Qa — 3Qs + Qpee)” = 0.9Pmin (Qy — 3Q0 — Qpec + Qu)™ (20)
It is obvious that with the giver volume of liguid ¢ [vclume of
air (@, we jetermine fror the expressicn (18) ] the ccnditicn, rscoréad

by equaticn (19), it is ctserved <¢rly whenmg, = Q,...

After the transforpmaticns cf exrressions (17)-(20) we cktain

Qoes = Qpee =2 @1
Pmax
fror which it is clear that the savinys of recuiating volume are

pma\

. =2 it reaches

greater, the wider the rarge ¢f ccrtrol, and when

500/0.

Page 65.

In practice a contrcl on the described diagram car be carcied

PO TP S S Y
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out, after distribu+ing air vclume (. in the larger fpossiltle nuamter

ct kottles of small amcunt of ceracitance. In this case the ‘

disccrnected volume of air will ke gultiple tke capacity/capacitance
of the utilized compressed air tarks, which provides the apgrcximate ﬂ

observance record ccnditicns ky expressicns (z0) and (21). , |

satisfactory result is achieved by air distribution in foir -
six bct*les (pressure drcp fer the working stroka in the rance
Py..—P-, it comprises » 13" Takirg intc account that in the common
storage batteries/accumulators the air volume is disgersed cn several

bottles (raximum capacity,scapacitance of the froduced by industry

bottles dces not exceed 10 m3), tle creation ¢f the fump-and-ltattery

station on the described ¢diagrar dces not cause special difficulties,

Fige 41 shows the diagram ¢f the pump-and-battery staticn with
the infinitsly variable ccntrcl cf the pressura of powerful s%hick
multicylinder stamping rachkine., let us ccmpare the technolcgical

possibilities of press ty effcrtsfcrce 75000 1 during the

usesapplication of this staticn and staticn of two secticns with
Fressures by‘::g and 320 kgf/cm2, Twc pressures of the
pump~and-battery staticr provide three steps/stages ci the
affcrt/forca: maximum and effcrts, fcrcas, which compese 60 and 80o/0 i

of maxisur, In the case c¢f using the diagram, shown in Fig. 41, i+ is i

possible withont an increase in *t. -isting rumber of bot*les to g




i
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sterlassly regulate the effcrtysfcrce 0f press frecm 40 teo 10Cc/o of 1
naximum, 4
Furthermor2, appears *he pcssitkility of an incrzase in tte '4

verking stroke due tc the use cof tte remaining part c¢f the acd disted

volume. In oth2r words, a part cf tte bottles, in which is placad )

reqgulating volume, can fte utilized as the maneuvering ones.,
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Pig. 41. riagram of pump-and-tattery sStation with the infinitely

variablz ccntrol cf the fpressvre: 1 - %the sa2ction of constar+ and 2 -

tde

+ he sect

¢cn c¢f adjustable pressure [39].

Key: (1). Frcm compresscr. (). Frcr pump. (3). To fprass.

Page 66.

An increas2 in the workirg strcke rust be matched with a charge in

“he air volume. Otherwise the very pc¢ssitla large cressure drc

i~
o
lad

the end of the working strcke. An increase in the latter is limited
to the remainder/residue ¢£ liquig a€*er <he drain of the part o the

regula*ing voluue.

If we designate reraining after disccnnecticn i ¢f comprissed
air tanks and drain M- the air vclume %hrouch < . than we will

cbhtain the fcllowing relaticnship /ratic cf pressures ir the teginrirg

DN VY Y VR e

kb

ORI Wi
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ip.) and end p) of the workinc stroke: 1

©
Do O"_ o . (.).))
o i

Hence maximally possitle manecvering vclume for data -~ we fi=zd

= [
4]

o~

frcr the exrressicn B

( = /‘J,' ’ 1 &_ v _ By
Cord I (23)
so Yu, IS0 fer M .85 and g 0.086Q, £fer .o W
- "o ! i "
Th2 calculations cf the value ¢f maximum workirg course uadar g

the assumgticn of a pre

n

stre c¢rc¢p fcr the ccursa nct more than 15c/0
iritial show tha< at a rressvre 2(( kgf/cm® and the presence c¢f the
pump-and-battery staticr with the adjustablas pressurse the wcerking
strcke can be increased %tc¢ 400 rr, i,e., almost 2 tires in ccomparison
with the fact that gives vsesarflication cf a conmon pump-and-fattery

s=aticn.

At a maximum pressure 32C kgfycm2 wezkinpg strcke can be
ircreas=2d %*c 530 mm due tc the ccrrection o the working cylinders cf

*he secticn cf pumping-tattery steticr with tre ccnstant rressurca?,

which feeds auxiliary mecltapnisms. Maximum working ccurs=2 at the
prescrited/assigned fressvce (pert c¢f compressed air *anks is opene d
in crder to a%%ain <«he maximun effectiveness cf ccentrcl with a

minimum gqguantity of Etcttles) is depicted in Fig. 42. Th2 ceottlas,

utilized for prassure adiustment and fcr completingsadéing tte

e Y (e

manaunvering volume, must te equipped by the distributecr which makes
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it rossible if necessary tc feeé liquid tc the press cr *tc trkrow off
it into ths tank. The tcttles, cvtilized only for the control, must
have a tranch/removal intc the ¢érair line; moreover before this line

is installed the choke/ttrc*tle, which makes it pcssikla tc

depressurize with *the ccrtrcl,

i
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g
750 50 Fp mm

Fiqg. 42, The value of pcssible wcrking stroke of press depending on
the przssure of liquid accepted in the pump-ani-battery staticn frcom
the regulater staticn witt the ediustable pressure: »,, and -
resgectively +tha pressure c¢f licuid in ths beginning and end of the

working stroke; i - numter of disccrnected ccrmor2ssed air tarks.

Key: (1). k3yf/cn2,

Page 67,

For the coatrol cf presses are apoli=sd the servc systems, which
ensure *he cdependent cn tike centrcl tandles discovsry/opening of
fercirg ard drain valves. In this case for ease of ccntrol ertire
gequipmort to mcoe expediertly place it is lcwer than the level cf taa
€locr (under tha plate flcecrim¢), ard %o the control panel tc carcry
only the levers, connecteé with the support syst2ms of contzcl.

Con+rol of these levers dc2s nc* require the epplicetion of large

force.

PTG SN
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Foer waroing/preventing the pcssible emercencies during tte
disturbance/broaxdown by cperatcer the contrcl saquences of differer=
mechanisms of press provice fcr tlte aprprogriate interlocking devices,
while fcr warning/preventing the sharp stcp of cross-heam in its end ‘
ositions and 2xcessive drcppincg ¢f cross-hbeawm in the absence of thn=
set ¢cf plates/slabs in tte under-stamping block - valves with thei .

autcmatic operation fror termiral switches.

i
The useysapplication ¢f storage Lkatteries with the adius+teble {1
pressure makes it possilkle t¢ wecrk with minimum pressure
differentials batwecn the stcrace tatterysaccumulatcr and the werking
cylinders, This decreases *he ercsicn of slements/celis in thse
control devices du2 tc 2lrasicn aré cavitaticrs., As far as cavizaticn
is corcerned, the physical nature cf this pheromencon and called by it

arcsion is very complicated and up tc now complstely cpaned. The

creation c¢f the modes/ccrdéiticrs during which th2 cavitation 1ian this
hydraulic apparatus can te brcucht tc the minimum, pres2nts Jreat

3difficulties,

For increasing dvuratkility cf th~ parts of valves, which work

under severe condi+«ions, ty TsNIITMASH wer2 carriad cut the analyses

of cavitaticn durability c¢f materials on the raygn=tostrictive
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instrument, and also cn tte srecially creat2d installation/se<ting ugp

for the percussive effect c¢f flcw cr thke samples/sp2cimans !,

FCOTNOTE !, Work on the study of durability of matsrials ca
magnetostrictive instrunsert and the selection of materials fcr the
valves c¢f saddles is carried cut vnder the marajement of G. N.

Babushkina and M. Go. Timzmerkulatcva. ENDFCOTNCTE.

The works conducted made possibtle t¢ select ncst stakle materials fcr
the parts of valves ard tc develcy the mcde/ccnditicns of *heir
treatment. the most adegquetesapfrcaching materials fcr manufacturing
thes parts of valves are tccl steel Shkh15.9Kh and high-chromium

4Kh9s52, 3Kh13,
3. Gauging and monitoring-measvrirg 2quipment,

Besides the common eguipmert, used in the fnrging-and-grressing
gquipment, fcr the cecntrcl of tte techrolcyical process of s*tamping,
and alsc for guaranteeinc cf relietility and service l1ife of such
single-design machines as pcwerful /thick presses, were crea+el

special instrumsnts.

Some technolcgical rrccesses, accemplished »n *he stamping

hydraulic machines, require tre ccrtrcl of the velcocity of wcrkiny

PO S SN Y P




DOC = 81C69102 EAGE 217/

strcke according to tke sp3cific freogran.

Pages 68.

For a2xampl=2, with +the urdeviatirg rress forginrg by the 2ffert/force
31500 T of firm Levi the recessary cuality cf article is guaranted
by certain optimum velocity which can change during the working
strcke in the d2pendence cn the £illing with thes metal of the cavity

of dia [S517.

reeg e o

V2lccity changes ccctr cn the strcke of rress upen reaching by

the crosshead of the specific, rrevicusly selected pesiticns.

Forward mc*ion cf crcss-team 3s convertad intc rctary mction c¢f
the shaft of the sc-callec electrcemechanical c¢odas converter fron
which ars removed/taken the sigrals of dirzct current, the fixing
rosi=ion cross-beams. The structural diagram cf ccntrol systen is
shcwn in Fig. 43. The sigrals c¢f direct currert during

clcsing/shortingy ¢f the ccrresrcending contacts of ccnverter enter the

unit o€ +he start of centicl relay. Thz switches cf vunit are ad jus==4
to such position of cross-teas in which should pbe chang2d ths

velccity,

With +he ajreement cf the sicrals of the positicn of crcss-hean
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with the adjustaent of switcheés Lty the cut-in relay cf contrcl which
will lock potentiometer cizcuit cf the control of valeccity. 1The
latt=ar is astablishedy/irstalled ir suck a way *that the removed fronm
it stress/veltage would ccincide sith the stress/voltages cf the
tactccenaratcr, which measures the actual velccity cf cross-team, if
*his velecity achiaved necassary valua. If velocity differs frcnm
necesssary, then appearirg voltace diffarence c¢f pctantiometer and
tachogeneratcr actuates thte e€lectrcragnet of th= relay valve of +hs

i hydraulic mctor of the chcke, thrct*le, which gauges fluid flcw inte

1 the working prassure cylirders.
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Fij. 43. Structural diacram of the automatic control system c¢f the

valccity cf the working strcke ¢f rress by the effcrt/force 31500 T

of fira Levi [51].

Key: (V). Mcvable crcss-team. (4). Tachogenarator. (3). Lcgarithmic
corvertsr,) (4). Monitcr cf velccity (chart recorder). (5). Hydraulic
or mechanical connecticn/comsunicaticn. (6) « Electric courling. (7).
Posision indicator of valve. (8). Strcke cf press. (9). Table. (10).
Cod> corverter, (11). Switch c¢f tirary diagrar. (12). Unit cf
inclusicn/connection. (12). Relayse. (14). Pctentiometer of ccntrol of
velccity. (15). Differential arplifier. (16). R2lay valve. (17).
Hydraulic mctor. (18)., Throttle valve, (19), Seanscr c¢f working valve.

(20). Feedback. (21). Serscr ¢f tltrcttle valve.

Page 69,




DOC = £1069102 pace o€ f)

Throttle valve is mcved until is established/instalied necesseary
velccity. After this the corresicrding stressessvoltages are aligned

and threttle valve is disccnnected.

System can b2 adjusted tc fcur diffarant positicns of
cross—-beam, in each c¢f wtich is prcvided necessary velocity (Fig.

ua) .

Press by effort/force 3150C T is equipped by relief valve, which
depressurizes in the werking cylirders upen reaching cf the
prescribed/assigned fcrce. This valve is prcvided fcr in crder *o
avoid a treakage in the die/stawfp ir the case of stasmping with “he
increasad speciZic fcrces, The vrnlcadiny indicated cen be ccnnected
with the control of velccity, tut it can te realized and independent

of this.

The rpowerful/:hick hydraulic stamping machines, which have
cemplicated larye-size assesblies ard pacts, work under the severe
conditicns of lozding. Fcr warning,rrevanting thz pecssiple Ireakages
in the parts it is necessary in tle frocess cf the wcrk cf press to
check stresses/vcltages ir the gcst lcadad parts and to in fpropar

time ramcve the reasons, which call th2ir overstrass.




r'
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Fer the control/check indicated is develcped the eguipment, I
which equipped powerfulyttick stasping machines [ 17]. This equipmert
provides the continuocus autcmatic rmeasurement of stresses/voltages irn

the parts of press with tte supily ¢f command impulse on the

R ey~ S

cutcff/disccrnaction cf drive witt the emergence cf dangerous

stresses/voltages. Eguirzent alsc svprlies light sigpaling with the ;

overloading c¢f press and reccrds the number of stresses/voltages,

which excead those permitted, ir each of the contrclled/irsrected

points.
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Fig. 44, Indicator diagras, which ctaracterizes a changs ir tte
velccity ¢f tha crossheac cf fress ty the 2f£crt/fcrce 31500 T of

firgs Lavi in course [51].

Key: (1). s. {2). Duraticr. {3). emn/S.

Page 70.

On the stresses/voltages ip the parts of press it is possibple o
check the actual center-cf-frescsure leccation ¢n *he di:z/stamp, which
is espacially important dvring stacping of the unsymmetric finned
parnels and other parts, fcr witich tc calculate center of pressure is
difficult, Die setting cn the center of przssur2 makes it pcssible <o

obtain the articles cf a cccé qrality and providazs uniform lca?l

distributicn on the elemertss/cells ¢f press.
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The action of eguifpment is based on the measurz2ment of slastic

defcrmaticns of the parts cf rress ty special synchrctransmittars.

The kinematic diagram cf irstrument is shown in Fig. U5. !

Synchrotransmitter 1 (type BD-404A) with the aid of the special ‘
reducer, which consists c¢f parts 2-¢ and whicl converts linsar

disrlacements into the angular cnes, records tha d2formations of the

controlled/inspected part which are absorted ty measuring tir 6. ﬁ

Receiving synchrc 7 (type ES-U4C44) is installad in the spacial
measuring channel ané ccprect ty guide with the syachrotransmitter. :
In the same channel are lccated tlte remaining elements of tha
sigraling system: ax2cutive alectrcragnetic relay, courter cft

overloadings and trip relay. j

Oon the axis/axle of receivirc synchrc is attacheé arrow/pointer
8, which indicates scale ¢ cn tle krcwn scale of the deformation of
the ccntzcllad/sinspected part. csigultansously arrcv/pcinter € tiurns
arrcvw/pcinter 10, which is attached on tha frent/lecading panel of the

uni* of receiving syrchrc ané makes it pcssible tc fix/record the

deaiis

breaking s*resses, whichk cccvr durirg the specific period

(replacement, days, etc.).
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£ig., 4S5, Synchrotransmitter ard receiving synchro [ 17

page 71, ;

Indicator has a sicnelinc system which is switched cn ufpen

reaching in the contrcllei/inspected part of dangercus deforma<ions.

The faed circuir of the electrcmagnetic relay of the sicnalinc
system is clos?d with *he cortact ct contacts 11, These ccntacts are
fastaoned cn tka ring and are instelled in the space required tae
scales with th2 aid of krobt/stick 1z, derived to tae frcnts/lcadirng

panel of unit. During the clcsirg c¢f contacts operates/waars th2

executive electrcmagnetic relay, wkich controls “he igniticn cf
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indicator lamp, by the start cf tle counter of overlcadings and

s

pcwerful/thick +rip relay.

Since the axle weight cf receiving synchro is lcw, displacrmernt
angl2 of its with “nhe synchrctrarsritter does not exceed 0.%59, which

prcvides the na2cessary accuracy cf reasurement.

Fig. 46 shows synchrctrarsritter with locaticns., In thz lower
covar/car of sansor 1 is screweé ir stru+*t 2, inzo which is leaned the
leq of an indicator of : éial-tyres. The housing of indicatcr is
attached on th-ust by 4, mcving dvring the daformaticns of *he
ccntrolled/inspected part ¢f jress. Ccnseguently, indicatcr is %hs
indicatcr of the mechanical extenscmeter, with the aid of which are
accconplishad/realized +te ccntrcl check and %*te calitrazicrn ¢

equipmert,

Indicater is equipreé with the tellwale fixinyg ccunter, aztacnel
on the glass. Arrcow/rcinter is talarced and turned due tc *he
applica*icn c¢f small force. With the increass of d:formaticn the
fixing arrow/point2r moves tocetter with the tasic arzow/poir<sr o
indicatcr, making it possible tc reccrd the greatast deformations
{stressyvecltaga) for cne ¢r arcthter ¢im? interval (reglacerernct, days,

etc.) . Tes*ing showed +tat +ke required f£cr the disglacement cof

telltale counter small fcrce dces rct introduce additional ercors

.

[T

— g
oy R
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inte readings/indicatiorns of indicater. The measur=ment of
deformaticns is made in tte secticr, equal tc 400 mm, In this case

=

absclute defcrmation c¢f the ccntrclled/inspected part with tte

stress/voltage 230 kgyfscré is 0.4 pr.
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Key: (1). base, 1

Paae 72.

Equipme nt makes it possitle tc¢ reliatbly measure defcrmaticns cn the
order of 0.01 mm; thus, stressess/vcltages aze measured with an
jccuracy to 50 xgf/cm2, Fcr guararteeinqg this precision/accuracy is
is necessary *o eliminate *he effect cf thermel dsforraticns. This is
achieved ty the pericdic ccrrecticn of the zero position c¢Ii the

arrovs/vointers of *he indicator ¢f measuring channels at =he lcadad
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The installaticn/setting ufp ¢f equipment on the presses is very
effective, it facilitates their cperation, by it must be equigppad all

staopping hydraulic machines by the effortsfcrce of mcre than 35000 T.

For the chscking of stresses/vcltages in the cclumns of
powerful/thick press can t< usec tte equirment, davelcped by
Novesibirsk plant "Tyazhkstarkcgidrcrress" im. A. I.)hfremcv for the

press by effcrt/force 3(CCO0 T [2].

In crdsr o describe efficiency of one or the cther rarts of
presses for thz purpose ¢f the develcpment cf the orptimum ccnditiors
for tha2ir ogeration and gliding the repairs, it is necessary to know
nct cnly a quantity of lcadings, wkich excered those fpermitted, but
alsc a gquantity of locadincs with ¢iffersnt efforts/fcrces fer the
specific time intervals. This irfcrration is necessary also for
accemplishing the calculaticns tc the fatigue s<renygth of parts. Even
such parts of press as upier crcss-team, base/root, crosshead,
*esting/experiencing with the lcading relatively lcw avsraqged
voltages, get out of crder due tc the insuificiant fatijue strenjth,
which is explained by tre effect ¢f differant stress concentrazors

(holes, arertures, etc.).
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For cbtaining information irdicated was crzated tha autcrgatic
instrument-counzer SNP, tte prirciple of work of which ccmnsists ir
“he transformation of the pressvre impulse of liguid in the lina cof
working prassure cylinders intc tte electrical signal, fixed, record:d
by €lec*romagnatic counter, Tte trarsformaticr indicated is
acccmplished/realized by the electric-contact manometer, which has
two pairs of contacts. Cre mapcreter makes it possitle to fix/zecord

the value cf two fressures.

With instruments S¥F are ecuipred stemping mackines with
effort/force 7503Q, 300C€0 and 15000 T, and alsc forging presses with
effort/force 6000 T, horizontal-staped presses witn effort/fcrca
12CC0 and 20000 T, etc., estatlished/installed in the same shovs, as
stanmping. Instrument reccrds & cuertity cf lcadings with =ach
stagp/stage of effort/ficrce. At the same time any pcssible
fluctuaticns of pressure in the werking cylinder do not affect the

results cf reading, Let us explair the electrical circuit of

instrument, shown in Fic. U7,

By the variable stress 11C ¢, cktained througn the ster-down

trarsformer, faeds relay circuvit RO, EP-0, BN-1, RN-2, RP~1-&P-4.

Page 73.

L SN IP I U SEL

e
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The stress/voltage u48c, cttaireé through tus stap-down transfcecramer,
is cenver+t2d by cectifisr cn the semiconductor dicdes into ccnstarnt
stress, battery suppoly relay FV, FES (r=lay cf operation), th=
electric-rulse counters M-1-M-4, and also the delay line of th2

operaticn of relay SES ané timer EV,

In ths ini<ial pecsiticn (rressure in “he hydraulic systzm of
pr2ss is absent) normally clcseé ccrtacts EXM-1 and EKM-2 are closed,
and relay RN-1 and RN-2 ara prepared to th2 inclusicnscennaction.
dithk the applicaticn ¢f vcitage cf relay EM-1 and BN-2 they
cperatz, ,wear, Their ncrrally exterded contacts in the relay circuit
FU and RP~-0 are closed, whick le€ads tc the cperaticn c¢f relay. In
this case are closed the rorrally cien contacts of relay RU and RP-0,
preparirg r=lay circuit FPF-1-FE-4 fcr inclusicn/ccnnecticn. The ceil
¢f relay RY is blocksd bty ncrrally cpsn centact., Thus, RU is

established /installed tc self-suvrrply.

Lo+ us assume that rcrrally the clos2d ari ncrmally cper
contacts EKM¥-1 of mancmeters are estaklished/installed =o the
rressures 100 kyjf/cm2 ard 20C kcf, cm2. Wwhen line rressure, with which
are conrectad the mancmeters, achisves 100 k3yf/cm2, ncrmally closed
contact EKM will bz disccrnected, after disconnacting tmalay RN. As &

result will be included,/ccnrected ty relay EE-1, will be locked

nerrally cper contac*t RE-1 in tte circuit o0f counter ¥-1. The magre+

P Y
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cf counter M~-1 will attrect armature,

If prsssure ir *he hydraulic system of press falls tc 0,
normally closed contact EKM will re lccked, will crerat=/actuvate
relay RN¥-1. In accordance witl this ncrmally closed ccntact 2N8~1 in
circuit BRE-1 will be disccnnected and will disconnact RpP-1. will

cccur breakirg ncrmally e¢pen cortect BP~1 in the circuit c¢f counter

M-1. The coil of counter will be de-energizad, its magr2tic system

will cpera*s/actuate, ard will cccur thw rsading of lcading.
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Fig. 47. Electrical counter circuit cf the loadings of hydraulic

Fress.

Page 74,

So that there would nct cccur the reading at the momer* of the

random fluctuation of pressure ir tte prccess of lcading and during

switching of ra2lay, intc the circvit is ccrnnectad the timar EV, and

also the delay circuit.

On reaclting/achievenent c¢f rressure
the rorrally oper contact EKM, switching

and counter M4-2,

The contacts of marcaeter EKM-Z can

for axarple, to pressures kty 30C and 400

200 kgf/cm2 will be locked

cn the apprcpriate relays

be eostablished/installed,

kgfscm2, In this case the
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instrument wcrks just as at pressures by 100 and 200 kyf/cm2,

Into the assembly ¢f courter SNP enter ¢he unit cf ccunters and
the unit ¢f manometers. T¢ the frcnt/leading panel of the unit of
courters are derived electrcmagretic count*ars, and also tojgle switch
of inclusion/connecticn, the incéicator light and safety device/fuse.
on the internal panels are estatlisted/installed the remainirg

network elements. ’

The feeding of electrical circuvit is acccemplished/realized frcenm
the net of alternating current ty a vcltage 220c. The prolonged
operaticn of instruments (since 1%€1) came to light/detected/expcsed
tkeir high reliability ané complete stability o:

readings/indications.

The describsd equigment is staticrary and is applied in th2

process of equipmert maintenarnce.

For the study of pcuerful/thick presses are utiliza2d widely
kncwn instruments of the genreral jurpose andéd spicially develcpad

equipment.

o ghuta ), _

During the investigation of stiessas and strains in the rost 1

impcrtanrt elements/cells c¢f press are applied wire and mecharical




e
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axtensoreters, carben dynasoreters, etc,

Investigations c¢f the dyramics of the drive of press give the
possibility to come tc licht/detect/expose energy acd dynamic
characteristics during the different operatinc¢ modes in the functicn
of time. Obtained infcrraticr mezke it possible to quantitatively ard
qualitatively characterize differert pericds c¢f operating cycle, and
they alsc serve as auxiliary saterial during the calculation of drive

during the design of presses,

The basic detarmined values are the velocities ¢f the mc*icn of
the operating unit of press, the tinme of s=parate courses and zycle
as a whcle, duratior and character cf the operation of the ccntrols,
fluctuation of pressure in *te lyéraulic system, 2¢tc., The parameters
being investigated are writter/reccrded usually on the loop
cscillegraphs, and pressures are measursd with the aid of the
capacitive diaphragm serscrs ané tultular type s2nsors with the

resistarce strain gauges.

Tubular type sensor fcr reesuring the fressures, which are
100-450 kgf/cm2, has the cylirdrzical housing shich is made cre whele
with coupling; the latter is scresed in into the conduit/manifold. To

the hcusing is stuck the resistapce strain gauvge, shielded Ly the

cap/hood which is slirpe¢ over trarnch. Wires/conductcrs are derived

s

PR




DOC = 81C69102 PAGE 4T ?é

thrcugh the holz in the cagp/hccd,

Page 75.

Some*ines for *he ccroplete development/detacticn of the dynamics

A s, <PTINREN S

of the wcrk of press is necessary the reccrdirg of the high (320 i
kgf/cr2) and low (10 kgf/cm?) pressures of liquid at one and the same

point of hydraulic syster. Car 2rise need in the reccrding of high

pressure and vacuum., Fcr this rpurycce are designed +wc different
sensors, cne of which is equally sersitive to th2 high and lcw
pressures, ard the cther - to tke high pressure and the vacuum. The

device c¢f thesa sensors is alrcst analogous (Fig. 48) [5].

In hecusing 1 is estaktlishecé/installed the membrans/diarhragm 2
vhose thickness for the senscr "hiohk pressure - vacuum™ abcocut 0.5 2m,
and fcr *he sensor "high - lcw fressure®* 1,2 mm. In btushing :, which
presses the menbranes/disptragr, is screvwed in sleceve/teakez 4, on the
surface cf bottom of whict they stick resistarca strain gauge 5. Thke

latter fixes/records high-rresstre changes. Betwaaen

mewmkranesdiaphragm and tcttcm cf sleeve/keaker gapped, sufficient, sc

that with *he excess c¢f czlcuvlatec¢ lcw pressure the

memtrane/diaphragm wculd te leared into the bcttom of sleeve,teaker.

The mamtrane/diaphragm z thrcught gir 6 is connected with diaptragm 7,

forced against face of tushinc 3 ty cecvar/cap 8. The diaphrags, to

oy
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vhich is stuck resistance strair gauge 9, repeats the defcrmation of
the memtranes/diaphragm. As a result the extensometer fixes/records

low pressure or vactuur.

The displacements of the mcvinc elements of the presses
fix/reccrd strirg hcdcgrarhs. Hcdcgoraph (Fige 49) is found Zin housing
3 ¢f sheet aluminum which is fastened to the fress with clamps U4.
Within the housing are placed brstarsstires 8 and guide of 5 sliders
6 with textclite crcssheaé¢ 7., Mcticr to the slider is transmitted
through string 1, ccnnsected witl tte movings/driving crgan/ccntrol
(for example, with the crcsshead). 1wc spring-loadzd slide ccntacts
slip together with the crcssheac c¢r the bysbars/tires. Hodegraph is
switched en in the elec*trical circuit thrcugh the +three-ccnjtgate
joirt. Special hcocdographs utilize fcr measuring the misaligrnrents of

the crosshead. Their device is cescribed in clapter VI,

During the use of hcdograpts the v2locities of the mcticn of the
crosshead, valves and cther mcvirc elements/cells determine Ly the

grarhic differantiaticr c¢f the reccrding cf displacsments.

Althcugh the use/applicaticn ¢f an oscillograph provides thae
possibility of the reccrding cf tte studied parameters, which are
changed during the shcrt time hcwever it is ccnnected with *tka use of

special personnel and tte expenditurze of relatively long time-for the

treatmert of exparimental materjal.

~
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Pig. 48. Two-stage pressure senscr [S].

T

Page 76.

In the majority of the cases in tlte hydrorresses the parameters
change during the relatively lcrg tire. Based on this by VNIIMETMASH
it is created instrument for the simultaneous recordirng of pressure

in the hydraulic system, the velccity of workinjy sizcke and

-~ -

temcerature of blank cr irstrurert [21].

The structural diagram cf instrument is shown in Fig. 0.

The tasis of raccrdipy unit is the prcduced by Scviet industry

[T T o

high speed recording three-chtanrel instrumert H320-3., Frequency of

i¢s ratural vibraticns is 5 Hz, tte current of the full dazflection cf

16 2A. The recording elerment/cell is made in the fcrm of cargillary )

tubular arrcw/pointer.
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Fig. 49. Hodcgraph for the recordirc c¢f the displacements of the
meving elemesnts: a) schemetic diagram; b) censtriucticn/design; 1 -
string; 2 - slide contact; 3 - tcusing; 4 - clamp; S - being guided;

6 - slider; 7 - traverse; 8 - bustar/tire.

Page 77.
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The precision/accuracy cf reccrding is estimated with ar abprupt
charge in the fixed/reccrded parareter by the value cf the sc-callzd

change~cver

S="2="% j9g«,,

Jl

where a, - throw of pointer in the teginning c¢f its cscillations with

a sudden change in the fixed/reccrded parameter;
ag - drift of arrow/pcinter.

Amcunt of change-over dces nct exceed 2-Uo/c. It is regulated ty
the change external resisting, tc which is clcsed measuring winding
of instrument. For develcping/scarring the writter/recorded processes
on the time and method the synchrcncus motor, g=nerally acceptad in
instrument H320-3, is rerlaced ly step-by-stef motor mee—-521.
Develcprent/scan cn the time is prccuced with supply to the entry cof
the step-by-step motor of impulses/rcpenta/pulses frem the genarator
vhose frequency can ke smccthly regulated (sweep oscillatcr cn the
time in Fig. 50). Cyclino frcr the displacemeprt pick-up makes it
pessibla to carry out develcpmert,/scan of process cn the way. In this
case the evannaess of developments/scan virtually is retained st any
velccities of working strcke, there are no oscillaticns and delay of

scarner wvwith velocity jumps, etc.

> —— ———

PR

s
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The basic varts cf disprlacement pick-up (Fig, 51) are disk 3 s
tc slcts and its establisted/installed on betl sidas illuminator and

the photodiode (in the ficure tley are nct shcwn),
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Fig. 50. Structural diacrem of irstrument for the simultancecus
reccrding of pr=ssure ir the bydraulic system, *he temperature of

blark and velocity of the wcrkirg strcke cf hydraulic press.

Key: (1)« Pressure senscr (dynarcwmeter), (2). Temperature-s2ansing
device (thermocoupla). (3). Urit cf start of recording heads., (4).

amplifier of chaanel cf pressure, (). Amplifier cf channel cf

temperature. (6). Speedsrate meter. (7). Recording hzad. (8).
Displacement pick-up. (¢). Urit cf fcrmation 2nd division of
impulses/momenta /pulses. (10). Sweer oscillatcer on time. (11).
Control assembly of step-ty-stey sctor. (12). Engine of
development/scan of paper (steg). (13). Otject of measurement. (14).

Generatcr of time mark. (153). Ecwer unit, (16). Head cf “ime mark=r.

(17). Ccntrol unit. (18). Reccrdirg uric.
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Page 78.

With the working strcke cf press the cable, attached by one end on
the crosshaad, drives receiving drum 2, which is ccnnected with disk
3 through raising reducer 4, Becurrent drum 1, <o which is wcund <h=e
seccnd end of the cakle, serves fcr the tensicn of the latter and izxs
return ¢ *he initial pcsiticr with the back strcke cf press. To this
cahle it can take up the sag Letween limiter € and crcss-teanm of
press, as shewn in Fig., 51, tharks to which is absent +the accelrrated
:of;tion ¢€ reducer with the idlirg¢ and appears the pcssibility of
the execution of drur 1 Ly cecnpact. The presences cf trake in *he
reducer alimninates the effect of cars. As a result is achieved the
sufficiently stable werk ¢f displecement pick=-up, in spite cf %he

presence cf reducer and flexitle werber of catle.

The rotatior of disk with cne cr the other velccity leads to the
appeararce on the photccéicde cf tle irdicatinc 1lights, ccnverted into
the electric pulses whcse nurmter is proocrtioral to the displaczmern+*
of rress, The Zormaticn cf impulses/mcmenta/pulses in the amplitud:
and the duration is prcdrced in the device cf “ormation. Divisicn of
impulsas/nomenta/pulses is acccrorlished/realiz2d separately 2long tth=

channel cf the reccrdinc cf velccity (speed/ratz re<«2r in Fig. 50)

and the channel of contrcl asseskly cf step-by-step motor.

e ———— -
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Ths impulsas/momenta rulses, wltich enter ths speed/rate rmatar,

|
|

are converted into the cdirect currert of recciding nhead whose value

is prepcrticral to pulse freguercy, i.s., velccity.

. Pressure sznsor is extensoretric bridgs (dynamometar). Cna of
the diagonals of bridge is writ*ersrecorded by sinuscidal al+*ernating
current from the master c¢scillatcr; from another diagonal is
remcved staken the signal c¢f uvnbalancing, propcrticnal to the maasured
pressure. Balancing/trisminc tridce cn the cafacity/capacitarce ard
the effective resistance is acccrplished/r2alized by two variable

resistors.

Temperature-sensing cevice is thermccoupla., The direct current,
produced by thermeccouple, is ccorverted into altarnating curzent with

the 2aid of the special ccrnverter, assembled cr ths transistors. 3
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Fig. 51. Schematic of disrlacement pick-ug.
Key: (1). To the rpress.
Page 79.

The generator of time mark derending on ad justmert can produce
the zlectric pulses thrcugh 1; Z.%5; 5 and 10 s. Thease
impulses/momenta/pulses er*er thke ertry of the recording head of time
marker, In ordar tc¢ elisirate +te effect of peak current during the
supplying of supply vecltace, the cevice cf recording heads fprovides
the per-second delay of their irclusicn/ccnnectiosn.

Are given below the fkasic jarameters of displacement pick-up.

Technical characteristic c¢f displacement fpick-up.
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Key: (1). Maxiaum values:. (2). written/recorded prassure (derendirg
cn construction/design cf senscr) ir kgf/cm2, (3). written/recorded
temperature (depending c¢p tyre c¢f thermoccuple) in. (4). Minimum
writtensrecordad velccity ¢f workipg strecke ir mm/s. (5). Miniaum
speed on time marks in sm®/s. (6). Mirimum reccrded +ime of cperating

cycle in s. (7). Precisicryaccuracy of recording parameters in.

Instrument is reliatle in the cperation.

4. Mechanization of vorks.

The parts, stamped or the pcwerful/thick hydraulic presses, hav2
large ovarall dimeasicns 1tc several me+ters) and mass (it reaches
hundreds ¢f kilograms). Cpsraticrs cp their transportaticn, racking
intc the die/stamp and tte like are very labor-consuminj. In this
case the use,sapplication ¢f wanuval labor is iradmissitle. At the sanme

time the mechanizaticn cf the prccesses of the displacement cf blarks

and finished articles is ccnjugated, ccabined with the saries, row of

o
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difficultias. Thus, with the great variety cf forms and
sizes/dimensiors of the die-fcrced forgings it is necessary that the
mechanizing davice weculd ke general-purvesz. It must act smecthly
with different haightsaltitude c¢f stamp sets and relatively close

stamp sSfpace. i

The operations, which require wechanization, it is pessitla to
subdivide into tvwo categcries: krcckcut from the die/stamp cf :
€inishad articles; the svgrly of tlanks and the remcval/distarce of

finishad articlese.

Kncckouts are instazlled ir the center of press alsc cn tta

bridge, tc¢ which is advanced the tatle. In the f£irst case the

kncckcut c¢f finished articles is prcduced on the spot of stanping.
Sid= kncckout (on “he bricdge) acts with the advancaé taple. 1ta
sechanism of knockouts is one aré tle same: cre c¢r s2veral hydraulic
cylinders, fed by high-fressure liguid, with th= plungers which
thocugh the system of teass/qgullie¢s and pushers produce knockcut.
Pushers are installsd ir the die/stamp irto cre or several

series/rcws depending cr the width cf part.

Page 80,

Let us note that fcr the irstallation/setting up of knockouts is
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necessary drilling of thrcugh hc¢les and millirg slots/grooves in “he
die base~plates and the éie/stanf. As a result in the latter increase
the vcltagas. Iep crder tc aveid this, presses are equipped with the
knockouts of the pulling acticn (Fic. 52), which work thrcugh the
lever/crank system, installed cr tte bols*tar. During the use of this
knockcut ths slots/grcoves ard hcles for *he thrusts and th? pushers

make only in the die/stanfg.

Mechanization of the suprly ¢f tlanks and removal/distance of
finished articles can ke sclved as fcllows (Fig. 53) {12]. Elanks
overhang from the furnaces by special transpcrters perpendicularly tc
the longitudinal axis of fress. They fall to tha chain conveyer cf
truck 2, subiject to the windcw ¢f the furnace (circuits of *ta
transporter cf truck en%ter Letweer the circuits of furnace
transporter). On its rail track tte truck with the tlank is mcvad tc
the lcngitudinal axis cf press. Heére tlank is s2ized Ly charcing
manipulater 6, who cn tasic rail track of 7 is fixed to press 5.
Manipulatcr 6 produces setting tlark into the die/stamp. After
staoping manipulator 3 picks up firished article ané supplies nim tc
seccnd truck 2., The latter on its rail track supplies Zinished
article tc transporter-cccler 1, which transfers part into adjacent
aisle. The work of mectanisws is accomplishad/r=alized as fcllows.
when panipulator 6 with tte klark will drive up tc the press,
manipulatcr 3 takes awayscathers firished varct. Stamring b2gins at

the moment/“orjue when lcading saripulator is reazoved Irom “he stamp

space of press.
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Fig. 52. The knockout of the fulling action: 1 - dies/stamp; 2z -

scwkleck; 3 - plate/slat intermediate; 4 - takle; S - axis/axle of

Fress.

Key: (1). Course.

Page 81,

The moticn of manipulatcrs alcnc the rail ¢track is limited tc linmit

stops 8 and average/mear deterts 4.

Let us examin2 the device cf separate mechanisnms. Truck [12]
(Pig, 54) is platform 3 cr rurnirc sheels, c¢cn which is assembled the
chain ccnveyer. Its circuvits are criven by twc slectric motcrs which

together with the brakes and Lty wcrr reducers 1 are arranged/located

R w3 .
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on shaft butt ends 4, which carries sprocket drives. Beams/gullias 7,
which are 2ncompassed ty circuvits 6, have arms, which make it
possible to in<roducs tlte circuits ¢f the truck be«w2en the circuits
of furnace transporter cr transgcrter-cooler. Idle chain wheels are
arrangad/slocated on these arrss zné¢ are s2quipped with tighterers.
Feeding to the 2lectric sctcrs ¢f transporter is fed with *he aid of
flexikle cable. Truck is wmoved frcs the hydraulic cylirnder cf tha
dcuble action, given frcr its cwr hydraulic sys%=2m., Centrcl cf truck
and by its transporter, aré alsc ty furnace (c¢r transgorter-cccler)
is concentrzted cn one ranel, Creratcer prcduces th» start of
mechanismes., Upon reaching ty tke tlank (cr firished article) of the

prescrikted/assigned pcsition the transporter c¢f truck self-stopping.

Charging and discharging manipulators have the identical
censtructionsd2sign (Fig. 55). Easic part of each of them is tha
bridge, moving to four rurning sheels on the rail track. Bridg2 has
of the plan/layout U-shared fcrr ané¢ consists of twc stringers 7,
cornacted by cross-kteam 9. The latter is made in the form cf arch ard
with marirulator's entrarc=z iptc the stamp space does rot prevent Lis
motion., Cross-peam is lccated alcve the lcwer dis base-plates.

Furthermora, because ¢f the arcled cross~-bsam manipulator can pass

above the truck with the tlank cr the finished part.

.

i
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53. Equipment for mechanizing fress [12].

(1) « Purnace,

Oon the cress-baam is arrarged/lccated the panel for machinist, whe

centrels manipulator, and also cdifferent by hyarc- and szlectrical

2quipment. On the crcss-kear is lccated also
wound flexible cable, whkich supjlies feeding
(front/rose wheszls - ncndériver). Fcr each of
fastened/strengthened redtcer 1, led to its

mcteor,

érum 8, to which is
to raar running whsels
thzm is

rotation by electric

Princigpal par: c¢f the mapipulator is frame 1 with the

captures/grips, which mcves cver twc vertical colwumns 3,
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fastened/strengthened tc the tridce, Frame is rigidly conrectz2d with

tvwo carriages 5, moving urder tlre action cf hydraulic cylinders 6.




DOC = 81C69102 PAGE -61"//3

0

13
é‘j
33
——-
1
J—
-

T'F !
va'___—r_?)
-
=3
=3

A-4 ¢ 7 ;

o R e

Figd. 5S4, The truck: 1 - reducers; 2 - detents; 3 - platfcrm: 4

shaft of sprecckaet drives; £ - hydraulic cylinéer cf the displaceman=

m

of truck; 6 - circui+ cf transperter; 7 - b2ar/gully; 8 - +n
lcngitudinal axis of press; 9 - afrcen cf press; 10 - the loncitudinal

axis of rress; 11 - axissaxle cf the chain wheels of furnace

transpcrter cr cooler.




t
i
r
|

DOC = 81C69102 PAGT —e—:—//{é

Page 813,

1 2.3 4 567 R S

Pig. 55. Manipulator [12].

Key: (1). The upper die. (2). Bcttcr die.

Page B84.

Carriages move over the cclumns cr four pairs of cylind2rs. Cylindazrs
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4 and 12, which receive tcrque lcad from the load, havc straight
tread, and unload2d cylincders 2 - sgherical. The latter fix/record
the pesition of frame relative tc cclumns in the transverse directicn
because of the set of 3isc srrirgs. In this case the springs '
compensate the thermal defcrraticrs cf the frames which cap reach ths

sigpificant maynitude, sirce marigulator transports the heated metal. q

The bottom loaded cylinders are made for one whcle with *he

gear, 3ntering the <engacenent witt the rack wtich is
fastened/strengthened tc the cclumr, Gears c¢f bcth of carriages ars
connected with shaft 1% ard couplings, which grevents the

misalignuents of frame drring its nction.

Prame bears five pairs cf catches 13, each pair having

individual hydraulic drive (cylirder cf double acticn 14).

Capture/grip has four cylinders, which make it possibls fcr it to bs
moved on the guidas. In the capture, yrip there is the hole, through
vhich freely is passed the stccks/rcd c¢f hydraulic cylind=2r. Ccnical
bores in the stock/rod ard lccks ¢f 1€ captures/grips make it
possible +*o fasten +*he latter ir the different places cf stcck/rod
and “hereky to regunlate tl< distarce betwe=n the captures/grips,
which dapends on the cverall éinersions of blank or finished s

die-fcrged fcrging. The cperatirg upits 15 of capturesgrip (hcck) arse 4

interchangesabla, Their fcrm (ccrstructionsdesign) salects depending
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on the form of article, wkich tley must seize. The latter fact in
comktinaticn with tke ad‘ustakle distance tetween the captures/yrips

makes manipulator to the kncwr degree wi+h general-purpose.

Mechanization of the cperaticns of transrortation can te
different, Fcr axample, ¢r the rresses "Levi‘s"affort/force 31500 arnd

44500 T apply not rail, tut cutdccr/floor maripulatcers.

Furthermore, the flights/spars where are establiski:d/installed
powerful/thick presses, equip witlk tridge crares. In this case the
*aps/crares mpcve at tuc differept levels over the height/altitude of
flight/span, Lower taps, cranes by lcad capacity 30-5C T are intend:d
hasically <cr di2 settirg and cther auxiliary oparaticas; upper, that

have large locad capacity, fer rerlacing the plates/slabs of stamp

set.,
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As far as lower cross bars are concerned, on stress dis+*ribu+ion 3

in them has an 2ffect the character of the loading cf the case/roct

of press. This =specially is develcred with the loadings with thae
longitudinal eccentricity ! wher tre maximunm stresses/voltages‘it is

shifted, /shaared to the extreme flates/slab of cross tar in the

directicn of center-cf-pressvrie travel.

FOCTIOTE. 1, Research data of press model, ZNDrOOTHOTE,

In the guides of 4 crossheads (Fig. 69) in the prssence ci
accentricity, but in the incperative basic system cf the elirination

of misalignment, stress/vcltace ir sections/cuts I-1 th2y zeach 1200

k3fscm2, Whern this syster works, the stresses, voltages indicated dec
not exceed 400 kgf/cm?;1£; tte fcrn cf bundles lcngitudinal < and
transverse 1 plates/slats cf different section/cut and connectsd wich
each other by tie pins 3, resemtles the syster of crcss Leams/gullies
which frequently is appljed in *bke structures. True, in ccentrast to
the latter the part of tte kearms/cullies cf cross-beams has small

length at considerable teight,altituvde (L/h=3-4), i.e€., is leem

partiticns, In this case forces c¢f fricticn on *he mating surfaces
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trouble the strain of crcss-tearn.

The calculation of a siwmilar ccnstructionsdesign is complex in
conrection with the repeated static indefinability of system and the
difficulty of the account of suck factors as forces c¢f fric*icrn,
tigttening c¢f pins, ccnsistency cf the work of separate
ele2m2nts/cells, strass corcertraticn, contact corrosicr, e€las+*ic

compressicn of beamssgullies, etc.

The prelimipary investigaticr cf stress distributicns in the
beam partitions with different L/} made it possible *c¢ conclude that
during +*he calculaticn cf tear fpartitions witlk L/h=3-u4, lcaded
similarly to +the longi*uvdinal rlates/slabs of cross~teams, it is

possible tc utilize imredance methcds of materials {33].

Calculation data ctecked cr the models cf the crecss-rezm of
press by the effort 750CC T {to scale 1:37 to the full-scale
censtruction/design), made frecm fikerglass and m=tal, for press and

i*s werkirg model.

Table 14 jives the values cf stresses/voltages and sageing in
the elements/cells cf the crcsstead cf press efforcv/fcrce 75030 T,

ottained by different mettcds, er¢ also averaced date of experiments

on the models.

»EyY
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Page 106.

._,_,_,,_.__..

Fiqg. 69. Crcssh2ad of press ky effecrtysforce 75000 T: 1 - transvaerse

o ream e

plates/slabs (suppcrting taams); z - longitudinal plates/slats; 3 -
tie pins; 4 - being guided; £ - transverse under-cylindszsr
plates/slabs.

page 107.

In the process of the investigation cf cross-beams on *the cress
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by affort/force 75000 T ard its acting model rrimary ettenticr was
given %tc questions of the nonunifcromity cf the work cf <%he
plates/slabs of ccmrositesccmieuné constructicns/dasigns, tc tha
effoct of the form ¢f lcading on the stressed state ¢f cross-tLaans,
to interaction of cross-teams withk the mating members, %o the
developrent/detacticn c¢f the real defcrmaticns of cross-beams in the
cerctral zcne (9ffect c¢f saggirg ¢r the precisionsaccuracy of the
articles to Le stamped). Wire-tyre strain gauces were
established/installed in three sections/cuts cn the ernds/faces of tte
lengitudinal plates/slals: telcw the fixed cress-teanm (Fig. 7€) ; frem
abocve the crosshead and cr the lateral surfaces of external
plates/slahs at three pcirts c¢n tte height/altitude of centrel
section/cut. Maximum stressessvcltages in both cross-b2ams (1C00-1100

kgs/cm2) ar2 cbraired in th2 center c¢f average mean platas/slats (for

examrpla, for the fixed cr¢ss-lkecam sectionycut 11-1I1 in Fig. 70).
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4abla 14, Stresses/voltages (in kgf,cm2) cn the tensicrn fibres cf the

mean secticn ¢f cross-bear, sagcirc in the certar cf cross-teanm.

(’7) mﬂrn:ounue Gaaku (jﬂﬂonew’v"ﬂf Qann o .
/ -

Cnoco6 4 ) g ! "(EA ?Z,: ( -22 ’ (- " .') :
| onpexeacwuw | H 2 z - Z=z2 % !
: 3 2z’ = ER H
3 £: S iEEZ =
&3’ )Pacue' 335 897 1275 1604 [TH 35 T
Jkenepn- ‘
: MEHT i

' Ha mozeasx -600—640 900  1160— |l:')O() 340—370 100-120 H.3-6.e
. 1190 ! :

Key: (1). Method of deterrimaticn. {(2). Strincers. (3). Cross beaums.
(4) . extreme., (5). interrecdiate. (€). average,m=an, (7). average/mean

supporting/reference. (8). averagesmean under-cylindar., (9). extreme

under-cylipder., ({10). Saggingsdeflecticn in nm.
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Fig. 70. Arrangament of extenscrmeters and stress distributicn on the
lovwer ends/faces of the plates/slats cf the basa/rcct of press Ly

effort/fcrce 75000 T. e -full~scale sample/speciaen; = -mcdel.

Key: (1). kgf/cm2,

Page 108,

In the sections/cuts between +*le outer ard avarage/mean frames
(I-1 anéd III-III) tha stressess/vclteges are decraased
approximataly/exemplarily by balf. The presence of longitudiral

eccertricity virtunally éces nct heve an effect cn value and character
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of strasses/voltages in the rear sz2ction. At th2 same time in other
sections/cuts stresses/vcltages alcrg one side Zrom the center of the
press (it is nearer to the certer cf pressure) growsrise, and on
cppcsite side they are decreaseé¢ cr the averace by 15-200/0.
Transverse accentricity dces pct affect stressas/voltages in the

cross-beans.

The nonuniformi*+y ¢f cperaticr ¢f longituvdinal fplates/slabs cen
be described by coefficiert, i.€., ty the relaticn cf tensilse
stress2s cn the external filamerts c¢f average ,mean and extrem=
platas/slabs. The value cf this ccefficient (in average/mean 1.3) is

lower +tan the value, otteined ty tite calculaticn (see Table 13).

Frem the side of stasp set tc¢ the transverse plates/slats of ths
crossh2ad and base/rcot act ccnsicderable tangential fcrces, Escause
of ¢this the neutral lines cf the trensverss members are misalignedé <o

the side c¢f stamp se+.

The greatest shift c¢f neutral line (Fige. 71) is cbserved in the
niddle part of the lecrgitudinal rlate/slalk, mcreover s+tressyvcltage
cn the frees contour/cutlire ir the absolute value cn the averaye on

500os0 mere than stresses/vcltages in the place of ccntact with the

supporting teams.
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Let us examine the effect cf tte tightening cf gins on the

stressas/vol*agas in the crcsshead, studied on its metallic model

[247.

Measurements were frcdvced with the follcwing versions: were

tightened all pins; were weakened six middle horizcntal pins; were

weakened all horizcntal fins ané were weakened all rirs.

o kasbon oM.,

Lm_;‘. it s ol .
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Fig. 71. Shift of neutral line cn tte height/altitude of the bundle

of the crc¢sshaad of fress ty effcrt force 750C0 T.

Key: (1). N=2utral axis/axle.

Page 109.

The tightening of bcrizcrtal fpins was accomplished/realized with

the aid cf the torque wrerch with the interferenca tc 50-55 kgt,

vertical - by hand (withcut the key, wrench).

Experiments showed that in tle cases of weakaning vertical and

herizental pins occurs the redistritution of tha effcrts/forces,

vhich effect on the separate rparts cf cross-bean.

The greatast effect exerts weakening horizontal pins. In this




pOC = 8169103 PAGE ,n"/;-é

case the stressas/voltaces in tte tase plates increase (Fig., 72, 73),
and the ncnuniformity of stress distributions according tc the
longitudinal plates/slats grcws, rises. Thus, during weakenirc cf six
middle pins stresses/voltages ir tle base plates increase tc 20-u400/0
(see Fig. 73) 4 and the ncnunifcreity of stress distributions
according to the longitudinal plates/slabs grcws/rises frem 1.6 to
1«9 (Pig. 74) . Stressessvcltages in the under-cylinder plates/slabs

alsc increase.

e
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0&0 J 2 500

Pig. 72. The dependence cf stressessvoltages o, in the aean sectiorn
of suppcrting beam (plate,slat) frcr the tightening c¢f pins [24]: 1 -
all pins are tightened; z - are weakened six avaragesmean hcrizontal

pins; 3 ~ are wsak2ned all hcrizcrtal pins; 4 - are weaken2ad all

pins.

20

.
370«rjem? €1}
2

007wt (@

Fig. 73. Dependence of stresses/vcltages o, on lover edje cf Lase
plates from tightening c¢f pins [2#]: 1 - all fins are tightened; 2 -
are weakened six middle hcrizcntal gins; 3 - are weakened all

herizental pins,

Key: (1. kgfocm2,

Page 110.
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With weakaning c¢f all hcrizcntal pins the stresses/voltages in
the base plates and under-cylinder rlates/slatlts increasa Ly
80-1000/0, and in the certral tase plat? - to S0o,0; the
nonunifcrmity of stress distrituticns accordirg to the longitudinal

plates/slabs grows/rises tc 2.0-2,:Z.

During weakening of vertical fins the stresses/voltages increase
only in +he extreme under-cylinder rlates/slakts. During weakening of
all pins the stresses/vcltages in the average /mean
supperting/reference and under-cylirder plates/slats increase, the
nonunifermity of stress distritvticns according to the longitudinal

plates/slabs grows/rises.

Consequently, the createst effect on the redistribution of
stresses/voltages has tie *tigltenirg ¢f the hcrizcntal pins wuhich

tighten lcngitudinal plates/slats, and especially the tightening of

six pins, arranged/lccated in tle riddle part of the plates/slats,

The tightening of pins leads in essence tc a change in the %

stresses/voltag2s in the transverse plates/slabs. In longitudinal f
plates/slabs tha value ¢f stresses/voltages changas to a lesser . 3

degree,
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Pig. 74. The dependence cf stresses, voltages ~, on the upper edge of
the mean section of lcngitudinal plates/slabs from the tightening of
pins [24]: 1 - all pins tc tighten; 2 - are weakened six middla
hecrizon*al pins; 3 - are weakened all horizontal pins.
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Fig. 75. Fig. 76.

Fig 75. Arrangomeont of ipdicatcrs in measurement o=
sadgings/deflections of tase/rcct c¢f rress by effort/force 75C00 T:

I-1V - frame of press; 1-¢ - indicators; 10 - control panel.

Fig. 76. form of tlanks aré ingcts in planslayout during defcrmation
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of which was m2asured saccingsdeflection ¢f base/rcot of grass by

effert/force 75000 T,
pags 111,

Under the press effcrt/fcrce 75000 T on the foundaticn for the
measuremen* of the saggincs/deflecticns ! of tase/rcct
established/installed special struts with attached in them

indicatcrs.

FOOTINOTE 1!, Actually intc the measuvred value k2sides
sagging/deflection enters alsc the elastic compressicn of the

plates/slabs of cross-team., ENDEFCCINOTE,

In this case central strut was with the cross piece for fasteping of
saveral indicators in *lte directicrs cf the lengitudinal and
transverse axes of tase/rcot. Tte diagram of the laycut of indicatecrs

is shown in Fig. 75.

The first stage of nmeasurerents had as a goal tc¢ explain the
effect ¢f the form of article or the value of the elastic bend of

cross-beam, and to alsc deterwire actual tending deflecticn with

different steps/stages c¢f effcrt/fcrca.

g
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Fig. 76 on one scale shcws ir the plan/layout the form cf those
blanks and ingots during cdefcrmaticr cf which were measured the
saggings/deflections bty irdicatcrs 1, 3, 9.'Iable 15 gives %ha
averagad values, obtaineé on the tasis of a large number cf
measurenents [(dispersiop/dissipeticn c¢f readingss/indicaticns in this

case did nct exc2ed 10o,c cf averace value).

Frcm “he examinaticr takles 1% it follows that fcr the rractical
targets the value and the character ¢f elastic defcrmatior ¢f tha
bend of cross-b2am are detersined crly by the valu2 c¢f strainp and do
not depend cn form and sizes/dinmersicns of foryging, since the sat of
die base-plates provides idertical 3cad distributicn on the
cross-beanm Guriag stampirc cf different articles.

After comparing calculated /" and experimental /I <cf the valus
of the arrow/pointer cf lcngituéiral sagging/deflaction, we detect a

gocd convergence,
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{able 15. the saygings/deflecticns ¢f the lower cross-beanm cf press

by effort/forc2 753000 T during stacring of diffarent articles.

(/ ) ‘ (&) HoMep whannatopa q fee T
| ra6aputnue S P
! pPaimephb ‘
“?e‘:"v"“ ‘ (3) CTyacHn veuann T
‘ wodg2am TIMG 0000 T B2 e TR Juone Bl T o
i
2700 1800, 340 | 3.4 5635 194 . 3.2 1342 000 022 0lx
: 1670 - 800 330, — — 2,10 - — 0 - —_
2000 - 850 1336 0 — — 198 1 — — 045 - —
i 2300 - 400 © 350 480  — 210 ;33 — 020 0 -

1 < 2800 ¢ 3,12 0472 5620 [ 204 2,25 ;355 000 019 0.17
| 12001200 {340 — | — |20 | — o~ 030 ~  —~ |
1700700 1339 ! — | = |20 | — 0 — fom o~ —
‘.2&m\«m 1333 — | — 120 — o~ 033 - ~
| 3500+.200 1834 — ° — 20 — = 033 - -

Key: (1). Overall dimensicns cf articles in mm. (2). Number cf

indica*cr (Fige. 75). {3). Stefps stages of effcrt/force in T.
Page 112.

Thus, according to the calculaticn

57 =6,8146 — 0,93 = 5,885 s,
actual value comprises

7% 25,685 — 0,18 = 5,455 au.
Differernce ccmvoses ~T70/C. 1

The longitudinal ard lateral stiffness of crcss~keam are
approximately/exemplarily identical, which is confirmcd by tte

following values of relative terding deflecticn:

_f:w == (),34 MM/M; ?: = 0,28 MMM, '

s e mendos
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Por the more complete judgzent about the efiect the rigidity 2¢

crcss-beams to the precisiorsaccuracy of the articles to k2 stanmped
it is necessary to kncw tre fcrr c¢f the warpaé surface of crcss-beanm
in the lipits of tke area cf forging, for =2xasple in the sectionscut
alorg the longitudinal cr transverse axes of jrass. Such data
(averaged on the basis ¢f many reasurements) were ottained fcr
sters/s*tages the I and II effcrts/ fcrces c¢f pr2ss by effort/fcrca
750C0 T durirng stamping cf the farts cf rectargular planfcra ((able

16) .

Prom'{;ble 16 it fcllcws ttat the bend of <ross-be2ams virtually
dces not affect the variaticn ir thicknsss of the part %o Le stamped.

Investigations showed tlkat the crcsshead is deformed analcgcusly with

fixed.
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{able 16, Deformaticn (in mm) of the lower crcess-beam of press by

effcrt/ferce 75000 T for sters/staces of the 1 and I1 «ffert/force,

;_ (/’ l /,.:21 Homep wniitkatopa (puc. 75) T
| Ycunne s T l i
' A B s e s ) s | 1] s |
| [
[ 49000 l 037 375 ] 3.7 | 36 | 356 ! 3,75 ! 3,75 | a6 | 225
. 62 000 | 057 | 425 | 4,2 | 4.0 | 4,05 ; 4,50 ' 4,75 I 190 3,32
, !
Key: (1). Effert/force in T. (2). Kumber of irdicatcr (Fig. 75 .
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Page 131,

4, Special featurespecudiarities cf the behavior cf stamp sets with

the lcading cf press.

With the loading of fress the dies/stamps and die basa-rlatses
are found under ccnditicns c¢f tte ccmplicated strasseé and strained
state, teing they are subt-ected tc ccepressicn and bend. If we
consider in this case that the stamfping is accoaplished with the
specific efforts/forces, which react by 6C kg, mw? and more, 2nd *that
the platesslab (especially arrargedslccated nearer tc the diesstamp,
to say ncthing of die/stasp itself) werk at elevated temperatures and
to a considerable degree are weakeped differert kind by slots/grocvas
and holes, then are ccmpletely grctable not orly the el%stic, but
alsc rosidual deformaticns cf stamrp set. EBoth thosa and others

negatively affect the rprecisicrracctracy cf stamring.

Experienc2 of operating the pcwerfuly+hick stamping maclines of
different constructionsy/desigrs rakés it fpossible tc make the
ccnclusicn that the residval sharipg of die base-rlates is
cons2quence, at least, thrae factcrs: wear, fatigue rreaking-cIf ard
the alastcplastic bend, The greatest wear, depending on the shift cf

plates/slabs relative tc e€act cther, rust be cbserved on the edges




s
3
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whare the shifts is maximum, Therefcre, if shaping affects cnly wear,

the form of plates/slats rust r€ kiccnvex.

In the presence cnly cf faticgue breaking-off the form cf
plates/slabs must be biccrcave, since in this case the maximum of

shaping is in the center where are mocst great cocntact pressures.

FPinally, the elastcplastic terd makes the fcram ¢f the

plates/slabs of convexc-c¢ncave.

Three factors indicated, as a rule, act simultaneously, some one

of them can have the decisive effect on shapirg of die tase~-plates,

Page 132.

Measurements from the wcrking and bearing surfaces of the leower
scwbleck ¢f pr2ss by the effcrt/fcrce 30000 T of UZTH [ ~ Ural
Heavy Machinery Plant) (Fig, £8a-c) made it pcssible to estellish
*hat in them was observed the tendency toward the convaxc-ccncave
form although in scme sections/cuts (for examgpla, Fig. 88L) cf botth
of surfaces (in the center) it cccurred ccnvexity. Ccrsaquently,
shagpirg this plate/slab agpears wainly due to the elastoplastic bend

and the wear.




1
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Let us note that if the prevailing factor of shaping is the
elastoplastic bend, ther the accusulation of residual defcrration
dependirg on a number ¢of cycles cf lcading carries the damped
character, It virtually ceases efter a comparatively small number of
cycles cf loading. Fig. B¢ shcwe tte accumulation of rasidual
defcrmaticn at the central pcint ¢f different die base-plates of the
nodel of rress by effort/force 75CCC T. Th3sa data can be attributed

alsc to the plates/slats c¢f press itself,

All this shows that %the plates/slabs work under conditicns cf
the low-cycle fatigue, whkich is claracterized by the interse
accunulation of residual Jdefcrimaticr with the rsoeated static
loadings. It is known that the lcw frequency ¢f altermating 1lcading,
especially in combinaticn with the tolding with the peax load, causes
large residual deformaticr in ccerparison with the sare at tte high
frequency cf loading. Tte deterniraticn of the boundary/in%terface cZ
elastic resistance for the state c¢f plane stress, which ccrrespondad
tc working ccnditions cf die tase-plates and diss/stamps, shcwed that
the so-called cyclic yielé pcint ¢f thae material of plates/slabs tc
230,0 lcwer than static, using which usually is perfcrmid the

calculaticn of plates/slats(tc the strength [9].




DOC = 81069103 PAGE —27'/(;"/

() Konmponsrsie mouky
S ld e 58 783 10 1 121396 1596
— , = ]

T

Pig. 38, Residual shapinc of the wcrking and tearing surfaces of the
lower scwblock of press bty the effcrt/force 3C000 T cf UZIM. 1 ~

werkar and 2 - supporting/reference cf sidas.

Key: (1). Control points.

Page 133.

It is at the same time kncwn that the necessary increase in thez

resistivity to shkaping it is pcssitle to achievs, utilizing tte }
surface work hardening/reenirc sticht creates a layer of favcrabla j
3
|

residual stresses/vcltaces, Thecretical analysis and experiments on

e an
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the models showad that fcr this it suffices tc plastically deform
plate/slab at depth 50/¢ ¢f its heichtsaltitude. The specialized
equiprent for the stampinc¢ (whatr it is noted in the work {9]) it
makas it rossible tc chtain the werk-~hardenad layer with a depth up

to 30 mm, which caa give recessary effect.

The analysis of the lcading c¢f samples/specim3ns with the
frequency frcm several cycles per minute to sevaral cycles in a 24
hour pericd with the total number cf cycles, shich reaches tc hundred
and thousand (similar frequency is charac*teristic fcr the lcadirg of
die base-plates), shows trat withk ar increase in the frequerncy of

lcading increases the erdtrance lirit [11].

If we designate Km = %%- {0mp — the stress/voltage of
aging/training; o, — yield pcint), then with th2 rereated
corstant~sign bend the accumulaticn of plastic deformation will be
consideratle evan when An. =065, . tut the process of tne accurulation
of plastic deformaticn js stalkilized already aZter the first 250
cycles. Whan Kn, =09 the agxcunt c¢f plastic deformaticn at the
moment/*2rque, ccrrespending to the stabilization of procsss

(Kmr = 0,63), wvill be 4 tires mcre thker in the rreceding case.

With the repeated static lcadirgs it can happsn so that steal

vith the higher yield pcirt ccnsiderably more intensely accunulates

plastic 1sformation than steel with the lcwer yiald Ecint.
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(1) wansvgembe wacoymens.,

Fig. 89. The accumulaticn cf residval deformation at the central

point of different die tase-rlates cf the model of fpress by

affert/force 75000 T (ir the ccnversion tc nature): 1 - lower and 2 -

upper scwblocks; 3 - loser and 4 - upper backing plates.
Key: {1). Quantity of loadings.
Page 134.

In cther words, an increase in strength cf st2el with the single
loading can not lead tc tte aprrcfiriate increases in its repeated
static strength. It is necessary that with an incre2ase of yield roint
to the same degree would ke ipcreased ultimate strength. Therefore
during the determination ¢f allcwelle stress for the platesyslats cf
stamp set should ke ccnsicered r¢t sc much yield pecint, as thcese
progerties of material, whtich ate sgecific for tha repeated static

loading (in particular, the differernce between the yield poirts and

strength) .

e W,
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The stabilization cf an increase in the rlastic deformation of
plates/slabs in the case cf their elastoplastic bernd is the
consequence of the emercence in ttem cf the residual
stresses/voltajes: stretcting cr the vworking {(compressed) and
comgressive on the suppcrting/reference (elongated) surfaces

(residual stresses/voltaces apply tc certain distance dzapthward of

plate/slat). The amount cf plastic deformaticr the greater, tte

S

greater is lcaded the plats/slalt, Ir cther words, plastic deformaticn
is more in the plates/slats, arrarged/located nearer to the §

die/stanmp.

Lat us note that after the accumulation cf plastic deformation
actually paused itself, it car le rereved with an increase in the E
time of the single lcadinc cf press, The presence of the residual
defcrmaticn c¢f plates/slats charges their stressed state during the
lcading, Under the acticr the effcrts/forcas ¢f the fress of
plate/slab can partially te straichktened/rectifiiad, attempting to

assume the fcrm of the tent with the loading cross-team. Ther in the 7

) o

sections where in the ncrdefcrmed plates/slabs ona should cxpect

comgression, is oktserveé elcncaticr, and vice versa.

In spite of the statilizaticr cf the residual shaping cf die




e
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base-plates, it entails the series/row of the undesirable phenomena
ard, first of all, negatively it 2ffects the fprecisicn/accuracy of
stamping (with the ccncave ctaracter c¢f tha werking surface cf
plates/slabs). If to the scwkleck with ¢he ccncave werking surface is
established/installed rew die/stamp, th2an at the first moment of
loading is elimina%tcd tte clearance tetween it and Lty sowbleck, i.e.,
occurs the bend of die/stamp. Further, with the partial straightening
of plates/slabs die/stasr is tert in the cpposita directicn. Such
repeating loadings after several cycles give Ci to the residual
shaping of die/stamp, and this, ir *urn, calls an increase sc¢ in tha+%

called increase of their variesticer in thickness.

The convexo-concave end riccrvex forms of plates/slats advarsely

affact the lcading of rress and ccntribute to concentraticn cf loaid.

For eliminating the residual deformaticn, besides the already
-mentioned work hardeninc¢/reeninc, with the elastcplastic bend it is
possible to recommend the periccéic fplaning of the working surface of
scwblocks (under the cornditicr ¢f retaining/presarving/maintairing
the form cf remaining pletes/slets, cbtained by *hem during the

rlastic deformaticn).

Page 135.
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With the rlaning is remcved/taken a layer of mvinimum thicknass, in
crder to preserve the zcpe cf fzvcrabtle residval stresses/vcltages,
It is lcgical that the restcred scwklock cannct operate with the
die stamp, which obtained residval deformatior, since this agein
causes the appearancs of rlastic defcrmation ¢f sowvwtlock due to thz
increased ccntact gressures ir the central part of it of working

sur faca2.

Firally, during the cecnstructicn of eguigpmant in it cre should
provide a minimum quantity cf slcts/grooves ard holes of
technological designaticn/purpose alsc as far as possible tc¢ avoid

their presence in the central, scst lcad range.
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Page 165.

In the press with effort/fcrce 75000 T of NKMZ-VNIIMET¥ASh (Fig.
108) used the system cf tle limiteticn of the misaligomen* cf
cross—-beam, which relates *c c¢rcur II. Le* us ncte that as crne2 of the
sensitive elements/cells in it is ctsed the syst2m of fcur
synchrerizing cylinders cf the type, shown in Fig. 1Cu4
(simultaneously synchrorizing cylirders akscrt the small part of the

pover mcment/torque cf tlre eccertricity).

In order to decrease the effect of the deformaticn of liguid ¢n
the value cf misalignmsrt and tc¢ increase *the sensitivity ¢f systzm,
it is €3illed with hydraulic £1luid (46.,30/c of glycerin, 19.2¢c/o of
alcchol, 20/0 of anticorrcsive additives, the other water), th2
nodulus ¢f elasticity cf shick ccoarrises 3,45¢10¢ kgf/cm2, i.a.,
almcst 2 times highar than the gscdulus of a2lasticity ¢f spirdlas oil.

For the same target the hydraulic fluid in the sys+tem is locatel

under the constant pressure 1€0 kgf/cm2.
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Fig. 108. The schema*ic diagram of the system of tas limitaticn of

the misalignment cf the crcsshead cf prass with effort/force 75000 T:
1 - working cylinder; 2 - mcvatle crcss-beam; 3, 4 - cylinders of the
drive of throttle valve; £ - syrchrcniziang cylindar; 6, 7 - throttle
valves; 8 - drain valve; I'y - D, ~ ciameters cf vorking cylinders; P

- resultant of 3ffort/fcrce; € - eccentricity; A= ancular dfanlanpmane

N7 omavable srecteieami e antle o wetatinn ae croes=tenmy 4,, d,

- diameters of

piston and stock/rod of tte synchrcrizing cylirders; h, ard b, -
resgectively the heightyaltitude c¢f the cavities of the synchronizinj
cylinders; L - distance retween their axes/axlas; d4;, dy - diameters

cf the rlungers of tha drive ¢f thrcttla: valve.

Key: (1). High prassure,

e A e

a
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Page 166,

The synchronizing cylinders ty special ccnduits/manifolds are
connected with the cylinders cf tte drive of tarottla valves., The
plungers cf these cylinders thkrcuch the lever, ,crank sys<em mcve the

stocks/reds of throttle velves ancé¢ cfrain valves,

The upper plungers c¢f the cylinders cf the drive of
chokaes/throttlas have screwhat larcer diameter, than lower. This is
prcvided feor so that with the werk ¢f press without the eccentric

load would be supported full cate cf throttls valve,

System works as fcllcws, Witt the misalignmznt cf *he crcsshezd,
caused ty the accentric arrlicaticr cf lcad (angular displaceaent X
and angle of rotaticn ¢), will te raised the fressure in line I of
synchrorizing cylirders € (pressure in line II in this case will ke
lowered) . Because of this with the fressure increas< cn the spacific
value the stocks/rods c¢f cylinders 3 and 4 (in Fig. 108 tc tha right,
on the sidé of misalignmrert) will mcve upward. Through “he
levez/ctank system their nmcticn is transmitted to thrcttles valive 7.

The latter will beyin ¢t¢ te clcsed. As a resuvul*t the pressure in +%he

angular werking cylinder L, will fall. Simultancously thrcttle valve

i s i

e e
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6 will regin to be mcved vpward, decreasing resistance for the pass
¢f liquid into the angqular wcrkirc cylinder D,. With a change of the
pressure in the anqular cylinders the resultant of the effcrt/force
cf rress is combined witl *the actual center of pressure cf tlank,
remeving in this case eccentricity., Ccnsequently, in th2 rrccess of
thrct+ling/choking the displacesert cf the stccks/rcds of cylinders 3
and 4 virtually depends crply c¢n argular displeczment, In cther words,
if we visuvalize that the liquid, ircluded in th2 system of the
synchrorizing cylinders, is inccmpressible (tc 2liminate the effect
of the elasticity of liquid cn the displacemen* of the stcecksyrods cf
cylinders 3 and 4 drives cf thkrcttle valve), then in the begirning ci
the operation of choke/throttle will occur the stiffening jcint
between the rotation c¢f cress-bear and the displacement of throttle

valve.

Let us note that in ¢differert positicns c¢f throttle valve in the
dependence on its ccecastrvctions/déesicn can nct appear (balanced
t+hrcttle valve) or appear (unkalarced throttle valve) the active
effcrt/force, which effects c¢p» the throttla valve from the side of
flow., In the sacond case this effcrt/fcrce will stcresadd up to the
effort/force, aoving the stccksy/rcds of cylinders 3 and 4, and, thus,

cortribute to an imprcverent in the sensitivity of systan.

Drain valve 8, estalklisted 3irstallad in tha system, is intanded

g mm e - g
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in order during the complete c¢verlap by the throttle valve cf
delivery conduit to ccmpletely vunmlcad vorking cylinder frcom tth2
pressure. With the maxisun eccentricity (longitudinal 600 and
transverse 200 mm) ncmipal effcrt/fcrce descends with 75000 1T to
70CCO0 T. Misalignment mtst nct e€xcéed 0.3 mom/mw (lcngitudinal) and 0.6
mn/m (transverse). The descritec¢ system facilitates tha ccnditions
for the wcrk of press and it reccarended well itself in the process

cf its creration.
Page 167,

The procedure of its calculaticp is con-aiped in ths work of B. V.

Ro¥zanov and V. P, Lints 1,

FOOTNOTE !, The M"autcmatic elimiration of the misalignment cf
crcsshead in the hydraulic stamgirc machines", "forging and stamping

prcductice", 1961, No 6. ENDFCCGINCTE,

Are given below the experimental data, which characterize the

dynamics cf tha work cf tte press cf press with ths descrited sys<en.

With the csntral and eccentric loadings c¢f press oscillcgramed

the follcwing parameters:

WA Y e e
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+he ccurse of the crcsshead (idle, wcrker, reverse/inverse) ;

valve travel of

valve travel of

cylinders;

pressure

fressure

pressure

Eressure

Eressure

in

in

in

in

the

the

the

the

the

the distritutcr of workirg cylinders;

distrikutor ¢f the hcisting and balancing

lipe cf

lire of

line of

ancular

cuter wcrking cylindars;

Fitct wcrking cylinders;

toistirg cylinders;

the talancing cylinders:

workirg cylinders;

the coursz of throttle valves;

pressure in all fotr lines c¢f the syrchrenizing cylind=rs;

the longitudinal and transverse misaligngents of the crcsshead.

The installation diacram, vtilized during the experiment, is

shown ir Fig, 109. Oscillcgrarhing was produced on %woc train

extaensometric installaticrs CT-24-51,
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Fig. 109, The diagram of installaticn of measuring equipment during
the 2xperimental investicaticr cf the system ¢f the limiteticn of the
aisalignment of the crosstead cf press by effcrt/fo-ce 75000 1: a -~
arrangament/positicn c¢f dynamcmeters (pressure senscrs); t -
arrangerenrt/positicn ¢f hcdcgrarhs (6 - crossbesad; 7 - transverse
misaligrment; 38 -~ longitudinal misalignment; 9-12 - thrrottle valves):
1 - werkirg cylinders; Z ~ hecistirg cylindars; 3 - talancing
cylindsrs; 4 - throttle valves; S -~ synchroriziny cylinrders; I-XIII -

dynamometear,

Key: {(1). Panel, (2). Elevatcr.

Page 1683,

For +the racording c¢f the ccurse cf crosshsad, and also

displacements of the racks cf ¢te cylinders of the drive cf

M
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distributers was used +he slida-wire senscr (hodograph) (s2e Fiyg.

Strckaes of throttle valves were recorded with the aid c¢f the
twc-string hodographs eact of wlick was ccnnected with the
potenticmetric diagram (Fij. 10¢t, hodographs 9~12). Tha moticn of
valve stenm was transmitted tc the textolite slidsr with two trass

contacts., Slidar was mcvef ¢n srecial guide.

For measuring the misalignrerts cf th2 crossh2ad was developed
the hodcgraph (Pig. 109t tcdccrerlts 7, 8) whcse schematic was shown ip

Fig. 110.

At the ends of cross-team 1 2rc estartlished/installed rcllars 3,
acrcss whkich is threwe catle 2. Trte e€nd of the catle is attacted cn
1ift well, nct connacted with *t¢ rress, Cover plate 8 lirks cabdle
with toothed rack 7, the tensicr c¢f cable is accomplished/realized by

a set of loads 9, placed intc o0il cylinder 10.

During the motion cf crcss-keap without the misalignaent the
rack 1s fixed. 4ith the advent ¢f 2 misalignmernc tha rack is mecved
upward cr down (dependirc cn the directicr of misalignment). Forward
motion c¢f rack is ccnverted iptc tctary motion of year 6, which sits

on c¢ne shaft with drum S, tc shich are wcund two stricgs cf
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hodcgraph. The electrical circuit cf this hodcgraph in essence is
analogous *o diagram in Fig., U4Sa; difference lizs in thz fact that
here moving elements/cells are the strings, and ccntacts 4 ares fixed.
The axtent cf the ancvement cf strirgs so mruch once is more than the
extent cf the smovem2nt ¢f rack, ir row of*ten the diameter of drum of

mcr2 than the diameter cf gear.

The measursment of [Iessures was conducted with the aid cf the
dynamometers on the wire-type s*trair gauges with the btase 10 mn arnd
resisting of 115 ohms, estaktlisteds/install=d in the appropriats lines
cf the hydraulic system (see Fic. 1C9a), and th3y checkad by the
manome<ers, placed there, where aré dynamcmetér. Sigzvltaneotsly were
fixed/reccrded voltages with equifpgent of the control (see sectinn 13,

€rarpter III), establishedsinstalled on the struts of press.

Experiments were ruvr with the residuve/settling cf ths
eccentrically arranged/lccated lteated ingcts, and also with the rigid
presses (without upsetting) tc the already deformed irngots
(siz¢s/dimensions and *le material ¢f ingcts, and alsc “hz

sizas/dimensicns of ecceptricities see in section 3, Capter IV),
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Fig. 110. Hodograph fcr the reccrding of the risalignment of the

crcsshzad,

Key: (1) . Plcer level,

Page 169,

The graghs, obtained after tte inteorpretation of oscillcgranms,

they are shown in Fige. 111, 112,

Let us examine the dependerces, cbtained with the

¥
residue/settling of the irgcts whick were established/installed wi+h

RRIY

thke lcngitudinal eccentricity 4CC rr o tha left from the panel (Fig.

111 .
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Comparing dependences 7. -jn. h. fin in Pig. 111e, £ with a ;
chanrge in pressure 7 /' and p. iin. it is possitle tc establish :

“hat the bsginping of the ccverege cf chckes/throttlss occurs, when
the pressure differential in the syrchronizing cylinders is 7-10

kgt cn2,

System is very sensitive, Virtuvally the soticr c¢f throttlie valva

follows instantly a charge c¢f tte pressure in the synchrecnizing

cylinders.

Frem grapas P, (¢ apd 4, /" Pig. 111c shows “hat ¢he true
eccentricity in the tegirring c¢f vrsetting incots was mixed, i.e.,
canter cf pressure was risaligned nct only in the longitudiral, but

alsc in the transverse directicr tc¢ angular wcerking cylinder 2,

Sensing elzment of systenr cperates/wears with lcngitudinal
misalignment on the order of C.:5 ma [Fig. 111, A" -7 Fig.

111¢c-£f, 2 =1L

Upcn reachirg of *te maxirur pressure of stasp/stag: the 1 in tha %
pitch cylinders maximum value of nisalignment is 2.0 mm (0. 125 am/m).
At this time the grcup cf cuter wcrking cylinders, where enter

angular cylinders, i%* is rct yet ccrnected, but the mement/*crgue,

created in the synchrcnizirg cylirders, it is insufficiant f¢r the
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balancing c¢f cross-beam. Upon the start of outer cylinders the
misalignment is d3creoased, since is choked the fluid £low, which
enters cylinders 3, 4, Fecr the stetilization ¢f misaliynment it is

required bty 4~5 s, after which its value is 1 ma (0.06 mm/m).

Upon cascade ccnnection cf the 1I effort, force the value of 1
misaligrrent is decreas«é tc C.25 mn (0.015 nw/m), since

simultaneously increases the leveling mcment/torgue from the

effcrt/fcerce in the chckeé ancular working cylinders.

With cascade ccnnection the I11 longitudinal misalignment was
0.5 mm (Ce03 mm/m)., In the sare rericd is fixed transvarse
misaligrnment 0.5 am (0. 14 mm/mr)., let us ncte that fluctuaticrs of
pressure in the working cyjlinders with t=190-200 s are caused by the

stkcrt-terp translaticnsccrversicr ¢f handls of the distrikutcr of

werking cylinders intc the neutral pesitier {Fige. 1V1b, Hi= {10l
Thesa oscillations at the moments c¢f switching the valves of trief

ones and rapidly attenuate.

Prem the examinaticn of deferdences S.. =/t and 7 v (Fig,
111a, b) it is a2vident that dtring the moticn oI cress-bearm in %he
pericd when fprassure in the line ¢£ workirg cylind:rs was
2stablished/installzd, value /7" is ccnstan*, which indicates the

stability of the work of systen.
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Pig. 111, Parameters, which characterize work of fress by
affert/fcrcs: 75000 T at 1cading with lcengitudinal 2ccentricity 490 am
{to the left from ccntrcl fanel). Tte designations: -~ - pressure in
“he group of pitch cylirders (djyrarcmoter I); ,; - pressure ia the
grcup Of cuter wcrking cylinders (dynamometer II); pp - pressure ir
the reverse/invarse cylindsrs (dynarometer III); - = presscre in

the balancing cylinders (éynamometer IV) ﬁfu-x;mm4)~ pressura in

the angular cutar working cylinders after the throttle valve
(dynamometer VIIL, VII, V, VI); %, =% 236 - [ressure in the
synchrorizing cylinders (dynamcreter XIL, X, I, IX);hquxn,ma.u -

course ¢f “he correspending tkrcttle valves (bodographs 12, 11, 1,

9); Smo - course cf the crosstead (traverses) (hodcyraph 6) ; a2° ar 4
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np = lengitudinal and transverse misalignmants cf the crcsshead

(hodographs 8, 7); 4 =~ course cf the rack of the water distributcer

[al)

of working cylindars; #% - ccurse c¢f rack of watar distributer o
reverse/inverse cylinders; " - valve travel of 1-4 water
distributcrs., Tha desigraticpns ¢f dynamcmeters and ccurse

graghs/counts s=2e in Fic. 105,
Key: (). kgforem2, (2). Se
Pagas 172z-173,
Short-term fluctuaticns cf pressure in the working cylinders, as
is shcwn experiman%, alsc dc rct cavse *he ancular cscillaticans of
crcss-beam as a result ¢f its larce inertraess.

The tasic parameters, whict characterize the wcrk of syst2am for
the moment/torjue wnen is actievedyreached the maximum effort/force

of stepsstage III (t=240 €}, are civen in Table 25.

Duringy *he experimert the ccrrlete effort/fcrce of press

(including the weigh+ c¢f mcvirg elements) wvwas 63975 T.

Judging by th2 value cf vcltages in the struts of tha

averages/mean frames cf fress anc¢ ir longitudiral
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cennactions/communicaticrs whichk "is fixed withk the lcading cf +h2
centrol equipment in questicn (the vcltages indicated are distributed
evenly and are 400-500 kof/cmp2), it is possible toc conclude that with

the 2ccentricity does nct cccur the additional loading of the frames

From +the analysis c¢f the graphs, whick characterize the work of
system with the residue/settlinc ¢f ingots with the lcngitudinal
eccentricity 400 mm tc the richt frecm the control panel (Fig. 112),
it is pcssible o arrive virtually &t *he same conclusions relative
to *ime ard segquence cf activaticr ¢f the organs/ccntrols of systenm,
that alsc with the residve/settlirg wita the same eccentricity, but
to the ieft from the parel (see atcve). These graths alsc ccrfirm the
high sersitivizy of systez. Value ;' 4id nct sxceed 1 mm (0.(62
mm/®) , moreover it alsc is fixed at the mcment/torque when tc
high~pressure lire was ccrrected cnly the arcup of pitchk cylindsars,
Upcr the start of outer cylinders *he misaligrm=ant tecomas equal *c
zerc., Further occurs the rotaticr cf the cressh2ad tc the sids,

oppcsite the initial misaligneert, ¢n 0.3 mnm.
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Fige. 112, Parameters, whtich cltaracterize work by effcrz/force 75090 T
at the loading with the lcngituéiral eccentricity 4C0 mm (tc th=2

right €rco the contrcl rarel), Cesignations see in Fig. 111.

Key: (1). kgf/cm2, (2). S.

Page 174,

Then it re-set, stopping with tte lcngitudinal misalignmecnt, equal <o

O0e3 am (0,019 nm/m)., With the meximum effort/force cf stap/staje the

III longitudinal misaligrrent reaches 0.6 am {0.037%5 mm/m). Curing

the loadirqg was fixed *he trarsverse misalignsent whose maximum value

reached 4.4 nmo.

The basic parameters of syster at the ~ffort/forczs o

)
n
ot

D
]
N

n
[y
w

w

il

IIT (+=35C s) are given ir Yatle :z¢€.
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longitudinal there is alsc transverse excentricity tcward

remcval ydistanca frcom the panel.,

The complete effort/fcrce c¢f fress in this case was 67280 T.
Vol*taqges according tc the data ¢f svrervisory equipmert in practice
do not differ from thcse cktained earlisr with the lcrgitudinal
eccentricity to the left frcom the ccntrol panel. In this case the
voltages dacreased (tc 4CC-450 kgf/cw?), since the effort/fcrce of

press in this case was less.

Let us datermine ¢tte value cf actual eccentricity with ttle
maxinmum effort/feorce of rprass, vtilizing data of oscillograrhing.
From the momerntal eguaticr cf fcrces, which eff2ct cr the crcsshead,

we will cttain that the eccentricity

L{P1—Pu)~ M,

e =
3P ~Py~G '

where l;=650 - distance from the cuter cylinders to the center of

Eress in cm;

Py =16600 m - effort/force of eack cf three grcups of cylinders,

except “he group where there are tte "Choked" cylinders, in T;

§1=12750 - effort/force cf the ¢rcvf of cylinders, whera enter the

"¢hcked” cylindars, in T,

Y
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Table 25, Parameters of the leveling system at the end of the working

course.,

i (a)Hv)m:p Ty
') UHAKHAPA #
APOCCEIbROFO
KJanaWa

Tirawetpe nee i
!

1 2 3 4

. @ :
PR I A e . 290.300:245.240
oo g wl o . 1135 155:170 160
i, & & 0135 28
R I\ A A .~ 315, S -
R Sr D . — 1310 — i —

Key: (1). Paramaters (Fig. 111). (2). Numbsr (i) of cylinder and

thrcttle valve., (3). in kcfs/cu?. (4). in.

Table 26. Param3ters of the leveling system at tha end of the working

strcke.
() Homep 11y
a) RHIHHIPaE W
MapameTpn APOCCeAbHOT
tone. 11D ! RJasNaHa
i : 2 3 4

K, 3) a0 = ]" 1 ' '
P B xlew® 1150 | 250 SOOiSOO:
P, B Al cwt | 165 | 160 l150(150
Cho, Pun 1156 | 276 l 0l0;
L pL 8kl @ — | 305 '

p; anl ('u-"",g'.‘ - 305 ’—i—-
. L

.

|

Key: (1). Parameters (Fig, 112). (z). Numkber @) of cylinder and

threttle valve. {3). in kcf/cr2, (4). in.

Hance, substituting in thte expression for the eccentricity known
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values, ve will obtain

L 630016600 — 127701 -~ 49000 _ 176 iy
500000 — 12750 - 3000 - o

Consequently, the value ¢f adjusting eccentricity (400 mm) was

changed irsignificantly.
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Page 185,
Let us determine relative values An, A Ak {(see Takbtle 29):
. AR o AR
Mi=——; MI=,

where L - distance between the extreme and central ccntrol pcints.

Being assigned by the values cf the averaga/mean specific
effcrts/fcrces, permitted bty the strength of frz=ss and instruomarnt,
and alsc knowing the actual ccnditicns of lcading (P and g) anl valus

Ak, Ah. during stamping c¢f centrcl fcrgings, let us cens%ruct £or each

(¥

step/stage of effort/fcrce tertative dependances AW cn q (Fig. 119)
{18 On this graph value Ah® is civen in o/c from resultant ecror,

caused ty the band cf crcss-bear 2nd by the warping cf die/stamp,

Prem Fig. 119 it is evident that almcst cn entire range ci the
specific efferts/forces us2d racnitude of arrer according tc tae
*hickness, which depends ¢n tlte elastic warpirg of die/stamp, is nmc:z
than the sum of two errcrs: frcm the elastic warpiny of disz/stanp and

bend of cross-beams. In th2 case when specific 2ffcr*s/forces 2xcaed

30 kgsmmr?2 (during s<canmpirc cf tre fcrgings of the incrzased
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precisicnsaccuracy), *c tr= precisicnsaccuracy cf s%amping the bend

of cress-fteams does nct teave an effect.

L2t us examine some frce tre dje-forgesd forgings, obtained on
the press by effort/force 75 €C0C T (Fig. 120a, b). They ars
standardized and have relatively larger thickress of fabric (30-60
nm) . Frem each such forging they mapufacture savzral parts of
different thickness. These fcrgings are charactzrized alsc by
intricate shape, presence of the system of wide 3dges/fins, by larcge
drops/jumps in the thickresses, 211 this impedes the investicaticn cf

forgings.

e ¥ o
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o

g

0 a0 4 £0 3 mw(l)

Fig. 119, Tentative depencences, which characterize ths rigidity of

the cross-beams of press ty effcrty/force 30 0CO T of UZTM frcm the

point of view of their effzct tc the precisior/accuracy of stampirg.

Table 30. Data about the ccntrcl fcrgings.

T 7 TS
Yenane wramnorkn - | S ) ' CpestHee yaeasuoe !
veuane B kI wyd !
PN

!
‘ B Tec. 7 | i
MarepHan WTAMNORBHKHOI l. - Ly x?p'::;‘::':: o ol
NOKOBKH \ i P 2 '
I" pacuer- ; danTuue B’ 1 pacyer- hantiic
i Woe ., CcKoe . ; Hoe ckoe
ey !
B93 (puc. 120, a) . . 49 3+ Co1BB00 0 31400 0 2% 20
' BW o, 120, 60 0 9 47 14 600 33.00 32,00

)

Key: (1). Material of the die-fcrc¢ed forging. (2). Effort/fecrca of
stamping in thousand T. (3) calculated. (4) actual., (5). Prcjecied
area in cm2, (6). Averagesmear specific effcrt/force in kg/rr2. (7).

Pig.

Page 186,
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Data of tha forgings ir cuesticn are given in table 30.

L2t us note that the bcttor dies of press by «ffert/forcs 75 CO0

T had permanent deflacticr (table 31).

The daviation of the sizesdigmersion of tk3 obtrainsd rlank from
that caused by drawing, ccnrected with the residual shaping cf
die/starp, reaches 1.6 rm. Hcwever, the dapth of the figure cf
diesstamp for the forging of the tyre of that shown in Fig. 120a, is
lower than provided for ty dravwinc. In this case resultant error must
decroase ty the value cf a "reversesinverse" error in the die/s:amp,

i.e., allcwed during its sanufactrre, which was considered durirg the

investigation.

Por processing cf the results ¢f the measurements of thickness

was used the sampling.

. i K
s nemdiaitie, A v
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Fig. 120. Die-forgad forgings of rarels by the sizes/dimensicn: a)

2000x850 mm; b) 1670x800

Page 187.

Error from the misaliygnment c¢f the crosshead fcr the irndicatei

in table 30 forgings is fcrmed due to valu=s

misalignment lengthwise).

8

FMma

In this case relative values this ¢f errc

AhT (thara was nc

e
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for the forgings indicated ccincide. It is possible tc assume that
the fixed small transverse wedge shapre is ccnrected with the
ncrunifcrmity of the elastic sarping cf die/stamp dus tc the

dissymmetry of forgings in the transverse directicr. ‘

The results of the error aralysis in the gsometry of the

die~forged forging (Fig. 120b, section/cut 19-27, where it is

discovared is maximum lenticularity) are giver in Fig. 121.

Maximum resultant error &,,=1392 am is cemposed of the fcllowir

values (in the brackets it is irdicated o/0 relativaly 6,.,):

ART** = 0,4 mum (2,5%):
AAT* = 1,32 MM (9,5%):
ARLY =16 ma (11,57

Ah, = 10,6 mu (76,50,).

Let us note that the relaticrshirs/ratios of errcrs fror the

clastic warping of instrusent ard from the bend of ctcss-taams for
tha forgings, obtained ¢n the press by sffort, force 75 00C 1,
virtually were not change¢ ir ccrparison with ths analogous
relatiorship/ratio c€ the errcre in the feryings, ottained cn the

press by e2ffecrt/forc2 3¢ C00 1.
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Table 31, Given deviaticnes due to elastic defcrmaticns for scme

die-forged fcrgyings, cbtained cr the preass by effort/force 75 000 T. ‘

| s Uz { e .
PEER c: .
. i e - l = =
(/) ‘ 5 <. 3
2 ' , S
U Wlravmnonanran T Ll’ e ' B
BOROBRY - < e N - ) .
-~ ' -~ -~ e
P @ ! ) @
t= ! Tz vVos \__: =
: t 2 . j E b s - F
[ e . Sz ! p— -~ =
(;/ : - T Tt T
i | ! ~ -
! Pic. 120, o i 2.2 i 4.2 [ 1.41 1.5 ‘. s 4
- Pae. 120, 6 CoLT2 o 332 1,49 1,25 s 6.0 - 1o ]
l i i ‘ j

Key: (1). Die~forged forging. () ir mm. (3). Fig.
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Fig., 121, Distcrtion of gecmetry c¢f dic-forged forying of panel witkh

size/dimension 1670x800 c¢f mm ir central longitudinal secticn,

Key: (1)« Ccntrol points,

Page 188,
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Taking into acccunt that fecr the die-forced forgiry cf tha type
of that shown in Fig. 120a in secticn/cut 25-36 i, =11,2 am, the
maximum lenticularity (at pcint 3Z) will be 3.2 mm. If the
sizes/dimensions of die/stamp were sustained strictly on the drawing,
then this value achieved 4.0 gm (at peint 32 Ahy, =1 mm). Since ART =
=0.€ mm, and th2 errcr, irtrcduced Lty sowktlocks, this forgirg is in
cornection with 2.0 mm, tte value c¢f the clastic warping cf dia/stamp
is equal to 1.6 mm. Assuping thet the systematic errcr, called by tkhe
state of die/sramp, is atsent, we will obtain following ccmpcnents cf

maximum resultant errer Oma =15.4 wr:
AT =0,6 MM (3,8%);
ARP** = 1,6 Mm (10,4%);
AR =2,0 Mm (139):
Al = 11,2 Mm (73%).

It is possible tc corsider ttat a "reverse/inverse" errcr in %he
dis/stamp conppletely ccrpsnsated deviaticns from the bend of

cross-beam and partially from tte elastic warging of diz/staap.

The given deviatiors for tte fcrgings, similar tc these
examined, they are shown in table 31, In this case as the standard
varametars are acceptad thea fcllewirg: Pop =70000 T: gap =000

kgf scm2; Qp=1.5 m.

The greatost deviaticn cf *¢he sizes/dimensions cf the standarg

forging, obtainad with the maxigus effort/force of prass, wculi be




-

DOC = €1(69105 pace 9

6-7 mm, Wedge shape cf cne cf the fcrgings of the +type of the pansl,
not symmetrical in the frlans/laycut {(2700x300 mm) and obtairned on the
press by effort/force 7% COC T, is charactsrizel by the fcllcwing
averaged numerals: lengthwise 0.54 and in the transverse directior of

0.63 mm/lin., m. This ccnfirms tlte high effectiveness ¢f the system cf

the limitation of misalicrrert,.
Q}/
After determining relative values Ahquhu let us cecnstruct

alsc for the press by effcrt/fcrce 75 000 T tentative dependences

Ah; on g (Pig. 122).

As fcr th2 press by effort/fcrce 30 000 1, these d2pendences
show that the 2lastic bepé cf crcss-beams in compariscrn with the
elastic warping cf die/stemp pleys insignificent rols in the
formaticn of th=2 lenticularity ¢f the die-Zorced £fcrgirgs, it is

especially with thy spacific effecrts/forces mcrs than 30 kg/mnZ.

With the conclusicnssderivaticns, obtained fcr the presses by

affort/force 30 000 T U21» and 75 000 T, coincide the data cf th

studies of L., A. Shofman and [. L. Gol'man which are carried out for

the press with force 3000C T "Stleman" [ 24].

e e ——— -

e e ——

SO PR T A1) b 7 (A S

b g e i e

- cm?
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[V

. 7 a0 el

Fig. 122. Tentative dependences, which characterize tane rigidity of
the cross-beams of press ty effcrtsfcrce 75 000 T frem <ne pcint of

view cf their effect to tre precisicnsaccuracy of stamping.

Key: (1) kg/mm2,

Pags 189.

Page 19¢,

The task of determining the amcunt of deflacticn of the
thickress of the die-fcrged fcrgipg due tc the 2lastic beznd cf
cross-heams is reduced tc the determination of the warpad surface of
the latter in tke zore, limited bty the area of die/stamp. In this
case we consider that during the lcading *he disz/stamp with th? sst
of rlates/slabs is Lent, repeating the form of cross-bzam, since its

rigidity is immeasurably mcre tlar the rigidi*ty of stamp set. A

a

=]

n

exampla let us 2xamine tlre deternmiration of bent surface cf tha
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cross-bzam c¢f press by effort/fcrce 75 000 T. Th2 function cf
saggings/deflections we will aprrcximate by exponantial pclyncnial. B
As starting data we u*tilize results c¢f calculating the bendirg
strains ¢f the cross-beam cf fress ty z=ffecrt/force 75 000 T ty the
net point method which are sufficiently close to actually mezsured

amounts of deflecticn. Tc perforr calculaticns by the method

indicated for all required gcints cf the surface of dis/stamf is 1

irexpedient. The functic¢n of sacgings/dcaflactions we find in the form

of the folynomial of the :rd decree which considars +orque lcad and

load frcem the concentrateé fcices.

Utilizing the methcd of least squares (71 for selecting ta2
approxima*ing polynomial let us c¢nstruct it for each of three

sections/cuts: 0-4, 5-8, $-12 (Fig. 127). In this case wWwe accept,

that the effcrt/force cf fress is equal tc 70 300 T. Af+er takirg
polynamial for sscticn/cut 0-4, let us find saggings/deflacticns for
thess pcints of the longitudiral exis of the forgings, in which were

ie*ermined +he compcnents frer the elastic warping (at valuzs of

«*,..9 23; 7.5 a; 0.75a; a). Ther lst us deterwinz
v .-nais/3wdlections at th=2 analoccus points cf sactions/cuts 5'-8
«*-"’. F:r ~computing the sacgingsydeflections let us compos2

. ‘N
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Fig. 125. Surface w,=f(r, n) with y=1.

F




Distance x from the center cf crcss-team along its lcrgitudinal axis
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Key: (1). Number of pcinpt (Fige 12Z7). (2). Altogether. (3). Ncia.
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(1) . Number of point (Fig. 127). (2). Notz2. Amcunt of deilection

Keys
and distance x from the center of cress~-keam alcng its

y ia mm,

lengitudipal axis m.

i 2
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Fig. 126, Dependences w;=f(y): a) with n=0; b) with n=0.25; c) with

n=0.5; d) with n=0.75; e) with r=1.C.

Py 9 ' 10 7I! 2
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o 5 £ 7 2
o
. fastls
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gy 2 J ¢

w |- 650~

Pig. 127. Referance grid ¢£ crcss-taam of press by sefiort/fcrca2 75

T
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During th2 computaticn fc¢r the method ¢f lzast squares tle
system of equations takes the fcro:
bay + boay — by, — ba; = By;

(99)

body = by = baa, + baag = By ]
biay — baay =~ by, — bgay = By; i

Doty h-l“l = bDsuy - beuy — B;.
k=3 k3
In this case b=V xo Bi=Y x0Ty k=1,309

Solving the obtaineé three (acccrding tc a numkter of the
secticns/cuts of cross-tears in agrestion) systans of equaticns [ sach
system cf the type of egquaticrs (S¢) ], that ars distinguished cnly by

absolute terms, we will cttain the valuss of th=2 unkncwn coefficients

(takle 37).

Let us find the errcr in tle ccmputaticn, obtained during =he
calculaticn via apprexirzaticn, 2né let us ccompare it with +he
calculaticn according tc the ret [cint methcd:
e=y—4 .
where y - the original value cf sagging/deflectisn, cbtained by tha

re~ point method (table 3€); y - value of saggings/daflection found

free the approximating gclyncwieal,




DOC = 81C69105 pace )

In terms of values ¢ fcr the appropriate polyncmials it is

possible *c make a conclusicn atcut the fact that “he approximaticr

conducted is satisfactcry. Then saggings/deflecticns in the

longitudinal sections we find frce the following aguations: fecr

! section/cut 0-4

[ ¢ 7.65037 - - 0,6696x - 0,000371x* — 0,002665x%

for section/cut 5'-8

y = 7,43453 — 0,65809x — 0,002125x* — 0,0030825x":

for secticn/cut 9'-12

y = 6,53322 — 0,45716x + 0,000357x* — 0,005596x".

[P PP )
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Table 37. Values of the urkncwn ccefficients.

!

B - . !

: Ceyenne | L"v Roabpuunents |

. tpre. 127) | ] I |
| Qo . a, ! ay a,

| I : ‘ l ‘

[ { :

! n—4 7,65037 —0.6696 0,000371 —0,002665 {

! 5§ 7,43453 —0,65809 0.002125 —0.,0030825

boo9—r2 | 6,53322 —0.45716 0,000357 —0,005596 ‘

Key: (1). Sectiorn/cut (Fig. 127). {(Z). Coafficients.

Tabla 38. Comparison c¢f the errcrs, obtained during the calculation

via approximations and ty the net fpcint methogd.

- ] NB2H ; 7 -
I - . Howmep Toukn - ) ; & Lo
X B M (pAc. 127) } y B wa Y8 M EE ¢
. 1 i e8TATG 1 0sl4e 1 -g0u2in
115 3 6.77586 ) 06T
j 9 5.99943 ! 5.9774 —0,02205
I' i
: | 2 {52353, 53939 —0.13&
I I S 6 15,0628 5,235 TN
10 © 473057 18510 —0,120,
! 3 i 3.3009 : 31677 - 0,133
575 7 fo3,1847 , 3.0353 - 0.0uug
| 1! L 2.8526 ~ 27144 QL1382
' i
, . 4 0.8924 | 09315 —0 0391
| 805 & 0.6667 i 0.6947 o —0.028 ‘
’ 12 —0,04265 0 —0,04265 |

| ) : H |

Key: (1) in., (2). Numker ¢f pcirt (Fig. 127).

Page 199,

If wa by analogy witl preceding/previous approximats bend curva

for cen%tral cross secticr (0-6), then let us ge22, that with the

T A R NETN Y ARSI T g

M,
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transverse sizes/dimensicrs cf the die-forg2d forging, clcse +5 1 n,
the len*icularity (convexity) frcr the bend of cross-team in <tha i
transvarse diractior virtvally is atsen%, and it can ke

disregarded/neglected. Therefcre as the basic calculated dependence
for determining the compcsing ccnvexity forging on the elastic berd

cf cross-tzams we utilize an eqraticn for section/cut 0~4:

'y = 7,65037 — 0,6696x — 0,000371x* — 0,002665x>. (100}

In order to obtain thke ccmpopent of bend for other steps/stages !
of the effort/force of press, it is necessary to decrcase its value,

found frcm equation (100), it is prcpecrticnal to a change in the

effcrt/force.

The correction of the figure c¢f die/stamf (shaping)

acccoplishas/realizes differertly in th= dependencs cn *ha

. e

cons*ruction/dasign ¢f stamp sets, the availakle in the presence

stcck of machins tocls ip operaticr for manufacturing of dies/stamps,

etc., The profilesairfcil cf die/stamp can be fulfilled either cn its
worker or on b2aring surfaces. It is pcssible alsc btetween the
die/starp and the sowblcck to estatlish/install ths special

’ plate/slat, by one cf cecntact surfaces of which is given recessary .%

. convexity.

Page 200.




e ar— T — ve

DOC = £1(69105 eace (B

In th2 cpinica of the authecrs c¢f this bock, it is expedient to
accomplish/realize a correcticn ¢f the werking surface of die/stamp,
especially because in this case the manufacture of profils/airfoil is
combined wi*h the manufacture of imrressicn, It is n2cessary to note
that the convexity, attacted to inrressicn, ccntributaes tc the best

shagping of rpart.

Por the axperimental check cf the procedure of shaping presented
on the rress effort/force 75 00C 1 tested several dies/stamps to
working surfaces of which was attached the corvax form, determined by
calculaticen. The overall céimensicrs cf ecach ¢of the forgings (lenjyth
more than 3 m) to be stemped were swch, that the spacific
effort/force of stamping was apfircrimately 40 kgs/um2. The die~forged
forgyings (Pig. 128) had ir esserce transverse, bu% also lcngitudinel
ribting, moreover on the cne rard it solid, with ancther -~ rartial
(it is concerntrated in the center section). It is necessary “c again
emphasize that since in tlis case was not placed with target
obtaining %bin fabric, while i+ was necazssary to only remcve tae
lep%icularity of forgings and tc¢ establish/install the possitility of
a precise reproduction cf the rrescrihed/assignad gprecfileysairfsil and
its service 1life during the cpereticn o dia/stamp, fcrging had

comparativaely large thickress fatrics (%o 20-25 mn).

Dies/stamps were martfactured from steel 5KhNV and they vere
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subjected to hardaning tc the hardness of ths working surface

HRC=45-46,

Before die setting tc the press were insgected their wcrking and
bearing surfaces, and is alsc fixed *he state of scwtlccks. In this
case it turned out that ir esserce the prescrib24/assigned
profiles/airfecils were made satisfactorily (Fig. 129). Only in

certain cases the haight altitude cf the mad2 profilesairfoil proved

to ke less than the calculateé, Lut nct mcre than 15c/0.

1 T S R S P 1 I T b T
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Fiq. 128,

die/stampe.

Die~forged forgoings cf rarels,

cbtained in the shared

s

ISP

s




DOC = £1C69105 pact [§)

Page 201,
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Pig. 129, Surporting/reference and werker of suc-face c¢f shared
diesstamp (in cantral lcrcitudiral section): e and L - respec*ively
. for forgings with cverall dirersicrs in plan/layout 3200x700 mm and

LEPIPUR

0f die; -e- - after the testing cf die/stanp; --- - afr=zr

2700x530 mm. Th2 profilesairfcil:; —— - given; -ee- - after sinking

SRR
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experimental stamping.

Xey: (1)« The upver di=2. (2). Ccptrcl poirts. (3). Ecttonm die.

Page 202,

0
tH
cr
o
[

W=2re discovered essential deviations from the flatness

s 4
o
W

contact surfaces of scwllccks (esrecially lcwer), which are

consequence of the elastcrlastic tend.

The picture of the lcading of the dies/stamps, which dc¢ not have
residual deformation, and the die tase-plates, which accumula*t2d this
defeormaticn, can be preserted as fcllows. Simultancously with the
vrncess of the plastic deformaticr ¢f plank c¢cccurs the bend cf
die/stamp in the dir=ac*icr cf tte ccrcavity cf the ccntactirc with i%
surfaces c¢f sowblocks. The joininc cf upper ard bottom dies c¢n the
angles, and sometimes alsc ¢cn tte transverse faces causes the bend of
‘dies/stanrps in the cppcsite directicn, which leads tc certair
straightening of sowktlccks ({in ccsrarison witk the recsiticn, occupiad
by them tc the loading). As a resuvlt tha dieS/étamps and sowblocks
occupy the intarmediate pcsiticr weanwhile which inherent in +he
plastically deformed unlczded plates/slabs, ard those, which is

engaged plates/slabs, after assunirg the form of +h2 warped surfacs

of cross-tean.
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Stasping vas acccmplished/realized into two
transitions/transfars, mcrecver preraring diesstamp did not undargc
correction. Th2 maximum lenticularity of the tlanks of thcse cbtained

in this die/stamp, vas §.3-5-¢ um.

Cornsequently, the firal, shafed die/stamf entered blanks with
the large variation in thickness, which was th2 ccnsequance c¢f the

elastic ard residual defcrraticrs cf stamp set.
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Fig. 130, Deviations frcr the minisum thickness of fabric in the

central lcngitudinal section cf twsc die-ferged forgings,
in the shaped dies/stamgps: a)

270Cx530 npm;

he

Key:

Page 203,

1, 2 -

Lecading in the

manufactired
fcrcirg 320Cx70C mm; t) forging

resprectively pmeasurzd and calculat2d *hicknesses

{1) « Control pcints,

final die/starr was contiru=d not more than 40 s.

The obtained forgings virtually did rct have a lenticulari*ty.

Daviaticns frem the mirigus thickress of fabkric on thke average in the

forgings of all typical dimensicns did not excesd 1.5-2.0 am

(Pi3.

130a), bkut in the forgirgs cf scrme typical dimensicns 1 mm (Fig,.

130Db) «
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The duration of the aprlicaticn cf ferce accepted virtually
ensured the constancy c¢f the rrcfilesairfeil cf dia/stamp ir the

limits cf stamping batch ¢f 20~25 die-forgad ferjings (seec Fig. 129).

As it was shown earlier, dies/stamps work under conditicns of
low-cycle fatigue, Therefcre it is possible tc confirm that tte
constancy of the modes/ccrditicrs ¢f loading eliminates the plastic
defcrmations of profilesairfcil, at least, in the lisits cf

manufacture on the powerful/thick rresses of forgings of cne and the

same tyrical dimension.
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