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elsewhere .
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Theta 0 8 $ Upsilon T v

Iota I ~ Phi ~ ç

Kappa K )t K * Chi X x
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sch sech
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arc sin sin~~
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arc ct h coth~~
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Page 159.

M ETAL C H A N G E S  F C R M .

Ye. Muslin .

Hcw to make a 1 ,000,000 ton press.

Th ousandfo ld  re d u c t ion/ d escen t  in the weigh t  of e q u i p m e n t .  Napoleon

and the engineer  M olar .  New ~echno 1oqical process — the rm o—pre ssure

forg ing .

Founda t ion  of the bu i ld ing  of the mus eum of art and crafts a

Paris was damagel to such an extent , that the wal l s  of m a i n  ha i l

constantly settle, they are overhung outside and even threaten with

incidence/drop. Napoleon I will order to manufacture investigation

and to present the estimate of expenses for the correction of

_  __
a- --- -- - —- - - • .  — _ _
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building. Special board aft er careful research will propose to break

walls, to place fl ? W foundation morer deeply and to derive on it new

walls. Flow rates had to be 10 million francs. Napoleon this will

seer much , and matter will stop. In a year again they will add ress

about this and viii show Napoleon entire danger , which can undergo

inhabitants , and the visitors of building , if we leave him without

the corrections.

Page 160.

They will again c~ 1l board , and again it will req u ire 10 millions.

Specialists already will think over to break walls. They ~re

assemble’I jt will Uj out ten deep wel ls 40 feet in depth , to place

in them gr anite columns , to fasten on the m elevating screws and to

build up b y them walls. Napoleon will not again affirm pro lect.

Then to em p~ror is young inventor , the engineer Molar , and he

viii be taken ‘-o manufacture the repair whose cost/value compo ses one

tenth part of those  sums , t h a t  r e q u i r e  both boards. On Napoleon ’s

order l-o it the y immediately give out a million of francs, and

inventor will approach toward work. Within the walls of building , he

crders t o  bo re two series of holes and to push through through them

thick iron bolts with coarse thread. To each bolt allot on two

four—valve anchors and ‘hey fastened the. by nuts. Then to the end s

I
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of the bolts they will hang up the braziers also of sheet iron. Each

aorninq workers open in braziers fire/ light , and when bolt s are

heated and are lengthened , they tighten nuts. After being cooled ,

bolts ~ighten walls , and everything begin s first. Through two weeks

of wall , the y will level off, after which will correct fou ndation. To

en 4-ire repair it will leave half million of francs. Those who were

remaining 500 t housand Napoleon will present to inventor , having in

addition awarded b y his order.

Such  the content of stor y “as in cit y Pa r is t h e y w il l  r epa i r

house”, written to Leo Tolst.oy for children ’s readers.

As see, French engineer sufficiently ingeniously utilizes force

of thermal expansion and compression of metals. Actually, this force

is colossal. To calculat~ it is easy by prime fcrmula , known from

strergth of materials and which says, that the force from whic h

attempts to be expanded the compressed heated rod , is equa l to the

prod uct of the modulus of elasticity of mater ial by the coefficient

of its linear expansion , by the cross— sectional area of r34 and by a

difference in th’~ temperatures before and after heating.

Page 161.

Heating small cube made of chLome—nicke l steel — Chromansil —

-- --  ———— —- —— — _________  ~~~~~~~~~~ 1~~ _~~~~~ •-~ ——--•—-- —-a
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with t~~ sid.~ of 10 centimeters , it is possible through several

seconds to obtain effort/force into 1000 tons. Moreover note that for

this is required virtuall y no equipment.

The basic users of many thousand—ton pressures in industry, it

is logica l , “ p r e s s u r e  spec ia l i s t s, ” s pec i a l i s t s  in w o r k i n g  of meta l

by pressure .  T r a n s f e r/ c o n v e r t i n g  t o  s t a m p i n g  of eve r l a r g e r  p a r t s ,

‘hey require of the mechanical engineers of creat ion of ever more

powerful presses. Indeed on each square centimeter of blank it is

necessary ‘-o press with the force approximately five tons. To say

nothing of the fundamental technical difficulties of their

construction , recall only that the power of quite large press in the

world comprises now 70 thousand tons. This is the limit of our

possibilit ies until today. But thus with the aid of thermo—pressure

forging — the method , which uses thermal expansion of materials ,

recently proposed by Moscow inventors to M. Zakharovs, A. Mesnyanki n,

A. Sizov and Yu. Sudarenkov (author ’s certificate 151186) — it is

possible to stamp the parts , which req u ire effort/forces although

into a million of tons. New method does not require unique equipment

and it is accessible to each enterprise in which there is a vertical

turret lathe , necessary for +he manufacture of home—made equipment.

T!’e idea of thermo—pressur e forging will arise in inv entors

under following facts. Once for them it is necessary to repair the

I

_____________ — — — ~~~~ —~~~~—~~~—— —~~~~~~~~~~~ = - - ~~ - . -
— — ______ — — — — —  — —
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contair~~r of pow-~rful hydropre~ s. This container is several

thick—walled tubes , with interference inserted into each other. It

w i l l  happe n so that core tube  w i l l  “drop through ,” i. e.,
I f c

a diam ’~~er dill be to the pair of millimeters less than it is

re’~uir~~
i_

Pa-~je 16.2.

In or- icr  not to throw out it into vaste,’relect , e n g i n e e r s  w i l l  dec ide

body tube t o  heat fc~ctsible and to insert between them packing — the

convolute into tube m illimetric duralumin plate. So they will make.

‘~u t  when  t u b e  w i l l  cool o f f , i t  w i t h  t h i s  f o r c e  w i l l  c omp r e ss

p a c k i n g ,  t~iat  a l u m i n u m , as test s- , w i l l  beg in  to e s c a p e/ e n s ue  f r o m

cleararce. This case will strike inventors against the tho ught to

utilize forces of thermal expansion for the stamping

desi yn el by them setting up w h i c h t h e y  wer e c a l l/ n am e d

t h e r m a l  pr ess, is t h e  m a s s i v e  stee l r i n g ,  d ropped  i n t o  p i t  and

surr ound~ .1 by h e a t  i n s u l a t i o n.  R i n g  is h e a te l  t c  s t a m p i n g

t e m p e r a t u r e , a n d  t h i s  t e m p e r a t u r e  is m a i n t a i n e d  c o n s t a n t .  I n s i d e  r i n g

t h e y  i n ser t  cold t u b u l a r  b l a n k , w h i l e  i n s i d e  b lan k — t h e  m a s s i v e

metall ic -l ummy, employed by mandrel /mount . On the external lateral

surface of m indr el/mount , it is plotted/applied relief — the

fin/ed ge, the grooves, the reverse/inverse facts which must be

extrude d on blank.
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Thermo—press.

Key: (1) . Hy ir a ul i c  c y l i n d e r .  (2 ) . Stock/rod. (3) . Ring—container.
(4). Mandr el /mount. (5). Bl ank. (6). Thermal insulation.

Pa ge 163.

Af ter m andrel /moun t will occupy operating positio n, it to heat . Beinj

h e a t e d , it “ grows  s t o ut - ” , i t  is g i v e n  ou t , it  increases  in d i a m e t e r ,

it pinch es the m i ta l of hlank and forces i~ s l e a k , to fill eac h

deepening on mard rel/m ourt . Is most bette r utilized iniu ction heating

by altern atir~ current. The appearing edd y currents pulse with

f r e qu e n c y  of 50 per  second and  t h a t  a n d  m a t t e r  t h e y  s h a k e

mandrel/mount , t h e y  f o r c e  ii- to  v ib r a t e .  In t h i s  cas ?, descend s th e

f r i c t i o n  bet ween t - h e  b l a n k  and  the stamped surface , subst antia lly is

-J
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decreased re~ u ired working effort/ force. Afte r the filling with the

blank of t~~ reli~~f ‘t mandrel /mount through the drilled in the

la tt~~r c h a n n~~l~~, t h — ~y start the cooling flui l. Mandrel/mount again is

compr e~ sel , iu~ it they easily remove fro m cuter ring — c o nt a i n e r  —
t o ge th ~~r w i t h  f i n i s h e d  p a r t . C o o l i ng  t h e y  conduc t  f u r t h e r  — a n d  th u s

f r o m  m a n d r e l / m o u n t  ~;l ip s  o f f  t h e  stamped part. Its internal surface, 
S

as wafer , is covered with the frequent network cf grooves and

fin/€lq es , in de r t a tion s , jugs, thi ckcr :ings. To obtain of this type

pa rt  — tube w i t h  a r b i t r a r y  i n t e r n a l  r e l i e f — in any other manner is

imp o s s ih ~~~. le  a n y  case a l l  t h e  u n d e r t ake n , u n t i l  now , attempt s will

prove  o be  u n s u c c e s s f u l .  They  t es t , f o r  e x a m p l e , to r e s o r t  to

sec t iona l ;~- a m p in ~~, i. e., to s t a m p  f l a t  b l a n k  c o n s e c u t i v e l y ,  in

p a r t s , arA t h e n  ‘o ben d  it int . o r ee 1/ c yl i n d~~r and  to w e l d .  H o w e v e r ,

b l a n k  t r o m  one i m p a c ~ / shock  of ( l i e/ s t a m p  to  t h e  o ther  m a n a g e s  to cool

o f ’ , j t  is n e c e s sar y  t o  hea t  i t  a g a i n , s i z e/ d i m e n s i o n s  hs~g i n  “t o

c r a w l” , t h e  assi g n e d/ p r e s c r i b e d  r e l i e f  i n a d m i s s i b l y  is d i s t o r t e d .

T h ey  t e st  t~~ ob tijin airfoil/profile by rolling, but cross ribs in

t h i s  case i n e v i t a b l y  a rt  u n d e r m i n e d , b y  them are form ed c r a c k s .

r n l i n s , t r u e , c a s t i n g ,  h u t  t o  each d e s i gn ~~r i t  is k n o w n  t h a t

t h e  ca~ :t in g s  on t h e  s t r e n g t h  not  i n t o  w h i c h  c o m p a r i s o n  go w i t h  tho sc-

who w e r - ’  -1 i c— f o r g e / st  a m p e d .

Page ~~~~

- - --~~~~~~~~~~-- ~~~~~~~~~~~~~~~~~~~~ 
-- - — - - -
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So s-ha t thermo—pre ssure forging thus far is located outside

compe~~it-ion. Durin g the manufacture of tube blank of aluminum or

ma gnesium alloys wit i , a diameter of two and with the heilht/altitude

the one in~ - n ~- —h al f meter is developed the ~ffor t/force of the order

of the fourth of a million of tons. And in order to build up it three

or four more times , it is necessary to cv e rcome no fundamental

liffi cultie~~. Wjth this method drops off the need in heating furnaces

for the hia nks: + hermo— press combines in it self an d power and heating

device— . W it~~ou t sp ”ikinq already about simplicity of construction in

comparison wit h usual press — here thete is neither motion work nor

bearings nor p i m ps nor  conduit/manifolds — t h e r m o — p r e s s  g i vn s

colossul gair. in m ’- tal content. As is known , the weight of press with

the working - ff or ~ /force of SO thousand tons composes 15—20 thousand

tore , wh~~r’~-i: ; tL? w~ iqht of the thermo—press of sim ilar power will

compose a total . f of 2~~— 2 7  t ons  — a lmos t  t h o u s a n d  t i m e s  i t  is less

True , ~h— pLai uctivi ~ y of th ermr o—press are small — to one part it is

r e qu i t~- .1 ai-out tw~ hour s — t h e n  fr om it is possible to place in shop

several p i s , m n d tar the maintenanc e of them all it will be

sufficien t one brid ge crane. Tht~ value of the stampabl e parts is

lim ite d in no way. On the contrary, t h a n  ~~~ d i a m e t e r  of t h e  par t

more, th e mote the thermal deformatio ns of mandrel /mount in to stamp

becomes more easily .

- ~~~~- — - - S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
— . - -- -

~~~~~~~~~~~~~~~~~ 
- - - -
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Piece of panel from under thermo—press.

Page 165.

Virtually s - h i s method is suitable for the diameters more tha n half

meter. Sneciil tests will confirm the service life of the part s of

thermo—press its~ lf. So, the man’l rel/mcm]n t, heate d and cooled

thousand of times, will not crack , will not change their

size/dimensions , it s material will underg o no structural changes , its

mechanical properties will not deteriorate. Of course, heating one

ought not to conduct above 500° — the temperature of structura l

chan ges in steel , but for the aluminum and magnesium alloy s of this ,

it is more than sufficiently As concerns the ring of containe r,

about is- to worry genera lly something: it is located simple—after all

un der the “h ot—house ” cond it i on s~ neither lerk/impulses nor

vi b ra s-ions , pressur~ grows gradually, temperature constant. Well a

stock/rod , traverse ire not vir tually lcaded.
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Al t ho ug h ~~~ th er’~u—~~resses first of all are intended for

stam ping the cylindric al parts wit h the external and interna l relief ,

it is easy to adapt them for conical sphe rica l and even f l a t w a re. rn

the latter case ‘h e press will he of two traverse, connected columns ,

With press—stock/rods in the middle. At the ends of press rods there

are mandrel/mounts between w h i c h  is u laced  t h e  b l ank .  C o l u m n s  and

press—st ock/rods are equipped by heating cell/elements. First heat

colum n~-. Th ey are lengthened , mandrel /mounts are separate/expanded ,

and hetwee n them they insert blank. Then are heated press—stock/rods.

They perfe ctly still squeeze blank. Now press—stock/rods are cooled ,

and h-lank wi nout any effort/forces can be taken out outside.

The ta ngle is successfully tested and it is already implemented

in the enterprise where work inventors. Because of its unique

simplicity ar d  great technological possibilities, it w i l l  be w i d e l y

applied ~or sute i n industry.

Page 166.

Infini te stamping.

~oscow eng ineer s’s new method makes it possible heating to
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decr ease, an~ the degree of strain to boundless increase. “hea t

death” an d tortoise velocity make it pcssible tc stamp brittle cast

alloys.

Boris Pav iovich Raysk iy ,  hero of the novel of Goncharov “Otryv”

in you th passionately loves to draw.. Once he will thoroughly draw

f e m a l e  h ea l , hut portrait all ~he same appears by some lifeless. Then

it t a ke s  t ea c h e r , it will add three or four prime, yes it will make

cm point in each eye — and eyes suddenly will begin to look ,

ac c u r a t e l y  l iv i ng .

TI’-~ same f r a q u e n t l y  occurs also i n  technology. You can apply the

s t ronges t  a n i  most exo t ic methods , design the most complex assemblies

an d  n o t  a c h iev e  success i t se l f . But  it is worth placing such t hus

“small point5”, introducing an elusi ve at first glance  c h a n g e  in  t he

technolo~ica l process, as impossible will become possible. So, bulky

e q u a t i o n , h u n d r e d  y e a r s  not  y i e l d i n g  t c  m a t h e m a t i c a l  ge n i u s e s ’

effort/forces, becomes elementary, it is wort h only removing rods

from the designation of the hi gher derivative or lowering to unity

degree of mysterious X.

Although is known many differ ent forms of hot die forging , w i t h

all with them , is retained one and the same sequence of actions,

mo reover sufficient—after all is unreasonable. They do hent metal in
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f u r n a c e s , h i g h — f r e q u e n c y  i n d u c t o r s  or b a t h s , a f t e r  it w i l l  be

- achieved  t h e  a s s i g n e d/p r e s c r i b e d  t e m p e r a t u r e, it t h e y  recover  f r o m

heating device and they feed under press or h a m m e r .  Thus  f a r  b l a n k

they transfer , they pack in instrument finally deform , it

c o n t i n u o u s l y  cools o f f .  But  t h i s  i n  t h e  f i na l  ana lys i s  m a k e s  t h e

qual it y of prod uc t ion worse , it limi ts technological possibilities .

And this i’— why.

Page 167.

Each me tal or alloy has the determined temperature interval in which

it is possible it to stamp. Once blank cools off, it must be hea ted

strong est possible so as to have a reserv e according to temperature ,

so thai- it would not cool off under the die/stamp lower than

permissible limit. Well , and excess heating leads to the

overexpe n-liture of energy, to the ra pid wear of heating device s

finall y to grain-growth , which makes the metallog raphic struct ure of

part wor se. Due to cooling it is necessar y to hurry, “to hamm e r iron,

thus far it is hot”. But an increase in the rate leads to hardening

of metal , to an increase in the required power of press. Moreover

however hurry, but after wrought alloys on the basis of titanium ,

nickel , cobalt , chromium and magnesium , i. e., after the most

heat-resistant an~ most promising materials of contemporary power

engineering, avia’~ion , missile construction with their narrow
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i n t e r v a l s  of s t am p a b i l i t y  neve r the l e s s  you w i l l  not r i p e n .  In  order

to b r i n g  t r e a t m e n t  to end , b l a n k s  of t h e m  it is necessary to heat in

severa l times. As a result sharply increases the labor con sumption ,

and main , begins int ergranular corrosion, manage to burn out the

v a l u a b l e  a d d i t i o n s , w h i c h  i m p a r t  to m a t e r i a l  a l l  its r e m a r k a b l e

proper t i es.

Thus if blanks do not cool off ..._ S t am p i n g  it w ou l~ be

possible t~~ c o n d uct  at t h e  cons t an t  most f a v o r a b l e  t e m p er a t u r e ,

s o m e w h e r e  near  l o w e r  b o u n d a r y  of t h e  p e r m i s s ib l e  i n t e r v a l, i t  would

be possible  to u t i l i z e  t h e  so—cal led  “t e c h n o l o g i c a l  p l a s t i c i t y” ,

which sDecify s - h ,~ phase  t r a n s f o r m a t i o n s, w h i c h  t ake  place in , u n t i l

now , unrealizable narrow temperature bcundary/interfaces, possible it

would be .... Yes , little whether what possible

Mosco w e n g i n e e r — i n v e n t o r s  Aleks a n d r  Bor i sov ich  G e r c h i k ow , Julias

Grigor ’yevich , Kap lin and Semen , Zinov ’yevich Filgin , occupied by the

selection of the best stamp ing lubrications, will arrive at the

conclusion that the dreams of “pressure specialists” not so are

already unrealizable.

Page 168.

For this jt is necessary only somehow to change the
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establish/installed order: not to transfer blank of heating device

under press, but to stamp it direc tly on the spct submerged to the

continuously preheated fusion/melt of any salts or thermores istant

oils. Strictly, in this maximally simple idea is included the main

essence of the invention (author ’s certificat e 159382) , which

literally revolutionizes traditional technology of stamping and

forging. Loses force prover b “hammer iron , thus far it is hot” : th e

temperat ur e of blank , which is found as in state “the temperat ure of

b l a n k ,4’ t h e r m a l  equilibrium with heating medium , by entire its volume

always remains constant. But once nowhere to hurry, then punch/male

die can be forced tc move hardly, at tor to ise  veloci ty ,  it seems , for

which this is necessary, ind eed the rates of all technological

processes usually vice versa try to increase. But the whole point is

t h a t t h is  s low “half—asleep ” stamping offers befo re us completely new

possibilit ies.

As is known , all alloys are divided by two large groups are

foundry and deformed. Cast alloys possess highest heat resista nce,

but are extremely brittle and fear impact/shocks as glass. It is not

possible to stamp them virtually: negligible plasticity allow/assumes

th e negligible deg rees of strain. Anot h er matter , slow stamping in

melt. Thus the haLve s of die/stamp hardly noticeably will be shift ed

to some lot of millimeter. Plasticity is exha usted , the voltag~ s in

part rapidly grow , it has already been assembled to crack. But

I 
~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~ ——— - - -- - -  ---  - - —  -~~~~—~~~~——
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indee d p a r t  is h e a t e d , in it c o n t i n u o u s ly occurs t h e

recrystallization , the restoration/reduct ion of original structure.

As u n c h a n g e a b l e  r u b l e , a g a i n  r e t u r n s  to it  p l a s t i c i t y ,  and  a g a i n  is

shift/sheared die/stamp on several hundredths.

Page 169.

By such steps sta~npin g it is possible to continue infinitely,

provided the ve locity of the motion of die/stamp it does not d istill

the leisir el y going in blank processes of recrystallization.

Bu t why cast alloys us it doe s want to compulsorily stamp? In

wha t here main alvan tage? First , contemporary heat—resistant alloy s

are so capricious tha t , as a rule, one, and that also two thirds of

casting depart to waste/relect. During stamping the waste/reject does

no t usuall y exceed two percent. Furthermore , stamping ref ine , is made

metal soft err, it is more plastic, it makes it possible to perform

frem it the parts, which experience/test vibrations and

impact/shocks, for example turbine blades. But each degree of an

increase in their refractoriness noticeably raises the power of

turbines , it improves their fuel cost—effectiveness/efficiency.

Stamping in fusion/melt protects metal from oxidation , from the

satura tion of it by harmful cell/elements. Is especially important

_
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the hi ih lubricatin g power of fusion/melt . Each “pressure specialist”

knows that the thinner , blank , fact s more difficult it to stamp, t h e

more man if~~sts itself th~ friction between the halves of d ie/stamp

and its bu tt eng;. When blank is converted into fine/thin pancake,

then to raise the pcwer of press is already use less: transform s not

blank , hut iie/staio p itself. Here because of a sharp

reduct ion/descer ’ in the friction succeed s in stam ping parts with a

thickne ss in one-two-three of millimeter , for example the same of

turbin e or rowpr~ ssor blade. Blanks is not necessary mote to mill , to

turn, to grind. p r o m  u n d e r  press t h e y  go i m m e d i a t e l y  to p o l i s h i n g. On

the colossal advantage of new technology, it is possible to judge ,

knowing ‘- hat to blades comes almos t the half of work on the

manufact ur e of turbines and compressors. Furthermore , decrease in the

depar ture/withdrawals allows 5—10 times (!) to reduce the consumption

of the expen sive alloys.

~ 

~~~~~~~~~~~~~ — 
i_
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Page 170.

Int erestingly is solved problem of tool. Actually, if for parts

we do u t i l i z e  most h e a t — r e s i s t a n t  of t h e  e x i s t i n q  a l loys, f r o m  wha t

t hen  i~ is m a d e  l i e/ s t a m p  i t s e l f ?  In d e e d  it is heat ed here  to  t h e

sam e tempe rature. It turns out t!iat die/stamps can be manufact ured

from ceramics: heat resistance in it is higher than in any metal , but

brittleness ‘-o us is not terrible: pressure during stamping in

fusion/melt buil ls up very smoothl y. Fot stamp ing using new method ,

completely match up usual hydraulic presses, it is necessary to  only

supp ly them with regulators , baffl es. ~o even ccnveniently use the

ther mal presse s, workin g effort/forces in which are created because

of thermal structural distortions. Changing the rate of he ating

press— stock/rods, it is possible to regu late the velocity of working

stroke within which conveniently limitS,

Fire under press.

The burning p aste does heat blanks prior to the stamp ing

:- .. -

~

- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - - -
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1hat to mor- ’ easily heat — small grain or massive heavy ingot?

course, g rain, it wil l  answer , withou t a moment ’ s

hesitation , ‘bach , who pass ed in the secondary school to p h y s i c ist. —

8f grain ma ss is less , which m eans , is less heat capacity.

r r  s p i t e  of its apparent persuasiveness, this answer/response is

correc t n o t  a l w a y s . T h a n  to  the heating temperature it is higher , the

more the hear it emits any hot body into surrounding space. According

to t’-e law of St-~fan—Bol tzmann , these losses grow fast, of

proportionall y to the fourth degree absolute temperature. But since

em ission/radiation occurs from su rface, but the ratio of surface to

overall mass of jrain much more than in massive ingot, a l s o  h e a t  i t

loses fast -~r.

Page 17 1.

Recall a ’- l~~ast the spar ks, which fly from under th e grindst one,

these tiny m etallic specks, incandesced to thousand—degree

temperatur es and which die out in flight. To attempt not to give to

t hem cool of f , pump ing by their new heat flow , so it is difficult as

to fill bottomless buo y/barrel. The same occurs with fine/thin

m e t a l l i c  p l a tes .  Possess ing  l a r g e  s u r f a c e  and low mass , t h e y

i n s t a n t l y  cool o f f , even  be ing  are heated red hct. This fact

________ — . — — . - — — — — — — — — — - - — , — — .— “ ——-—————-—— — - ——  — — r —.—---—— ——---—- — — - - - — —————-————- — . — - - ________
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ex tremel y co pl icat e:i press men ’s work. Will not have time they to

incandesce sheet blan k and to transp ose it of fla me or ind uc t ion

f u r n a c e  un ler pr~ ss, as i t  a l r e a d y  w i l l  cool o f f .  In o rder  to

compen .~~’e for rapi d cooling, blanks t hey s p e c i a l l y  s u p e r h e a t , m a k i n g

in this ca se structure and the mechanical properties of me tal worse,

they try to ‘ranspose them of furnace under press as fast as possible

fi nally hea t pr eli m inarily die/stamps t hemselves, prov ided they less

take/select ed hi’at from blanks . But frequently all these contrivances

lo not give the 1~~sired eff ect , but durin g st a m ping of the t ungsten ,

mol yb denum and other rapidly oxidized in air metals and alloys

technology i s compl i ca ted still no longer is required vacuum ,

shiel din~’ in~’rt med it , etc.

In stantaneous heating to optimum temperatures directly in

workinq tool it is direct (luring deformation — it will thus be ideal

solu t ion of proble m from the viewpoint of the metallographers. But

b o t h  t ) ~r’ this heatin g to virtuall y carry out — this a l ready another

question . Apparently, will t-~’ required the powerful high—quality

settinqs u : , w h i c h  ~re expensi ve and comp lex in maintenance

elec tronic system s

Page 172.

To ‘- h e  h o n o r  of Moscow E n g i n e e r i n g  I n v e n t o r s  Yev g eny  V I a l i m i r o v i ch

L_ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- 

- .-
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V a s i l i e v  a~~ I Y i k - v ~~ r -j €. y e v i ch  Gabri ’l yants the proposed by them for

thi~ pu~~;o s~ m e 4 h ~~I is maxi mally simple , cheap, requires no

access~~r ips a n - I  i t  j .; access ible  oven  col lect i ye farm s h o p  (a u t h o r  ‘~~

certif ic~ te 1728F6)

You , nro h~ b1 v ii r~~id y ~c’ai aL )u t .  t h e  p reserved  d i n n e r  dis  hes ,

p ack” 1  i~~~o s p ec i a l  in  cans with t °  riotte l to their bases hot

m j x * ur .:~. I’- w i l l  o p ~~n box , j t w i l l  p r f ~sen t l i t  m a t c h  to  base , and  ho t

S O U P  or ‘ot t o  y o u r  se r v i c e s .

Or. ~~ e s a m e  w a y  w i l l  q c our inv entcrs , who created of their kind

“can re~ food s” for presS. Fir~e/thir sheet blank they will grea se by a

layer of combustibl e substance with large calorific value. Then they

w i l l  l i e/ f a l l  b l a n k  in  d i e / s t a m p  a n d  f o r  i n s t a n t  t o  w o r k i n q s t r oke

w i l l  s-~~ f i re  c o m b u st i b l e  subs t ance .  P l a t e w i l l  f la r e  u p  i m m e d i a t e l y

over a;~ entire surfac e and rapidly it w i l l  be hea ted to neces s a r y

tempera ’-ur~~ Sir~~e th ’~ burni ng is continued and then , wh en punch/male

die -~o~ s dow n, th en durin ~j of e n t i r e  ~ t r a i n  b l a n k  r e t a i n s  t h e

necessary plasticity.

Which n w  p- ssi:ilities do open/disclcse before stamping this

unusu al me thod of- heatin g?

Fir ;t , is not required neither furnace nor an y  ot h or  h e a t i ng
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equin~~ n~ , for ex~ mp le t n e  in s 4 a i l e d  i n t o  die / s t amps  elect  r o e l e m e nt ~~,

w h i c h  ~xpend much energy.

r: ~he second p l -~ce , th e optimum p l a st i c i t y, w h i c h  i t  is

possib~~ to cont~~~l in tim e , kE-~ ting trac k of the tem pe x~~ture in ~~~

isolatel poi’its of b link w i tb the jid of therm ocouples , mikes it

possibl e t-, obtain larp -’ drawing, for one impact /shock of punch/male

1 i’  o ~~amp parks if  the hard—to— Ie foLr r alloys , for ex amp le ti anium

for wb ~c l  ar-~ relu ir’~1 severa l  hea t  i n J E ~.

Page 17L

Tt ~L r d l y ,  lu ? to the shoit -lur i4 ion of heating even the such

easil y ) X i 1 ] z ~~d in ai r m a t e r i a l s , is t - u n g s t ’3 n  a nd molyb denum , do not

~~i bc o x i i i z ~- i , so that there is no need f-or for vacuum

sy~~ ems m i  nr~ t~ r4ive atmosp here , which incredibly complicate and

which ~tise in ~r i c e  production process, which make it unat~ ainable

for 4he larg~ r ni rt of  the enterprises. The experim ents , carried out

on th~ milliriu~tri~ plates of mol ybdenum , from which :;tImp thus

cy lindric a l cu~~;, will confirm thi~ fact: on the surface 3f  parts ,

will nr 4 bc th~ trace of oxide

Cnm~~i - ;t i b l e  m ix t u r e  will I-t applied ‘-o plates without special

work , ~h ’T!~ th ey - ;imply dip, for examp le , into t h~ o p e n i n g  of p o w d e r



-) DOC = 77171501 PAGE ~~~~
.

in acetone , cov~~L/ coa t with the insulating safety film an~ pl ace wi th

the upr~ yh t ;tru~ in cabinet dLier. It is obvious , d ipp ing a nd dry ing

to e a s i l y  m~~r h a n i z t  ~n l even to automate.

F i n a l  l y ,  on e  a clti i i  i o n a l  a d v a n t a g e  of new method  cons i  sts in  t h e

f a c  t h a ~ t h e  p u n c h /ma l e  l i e  a n d  m a t r i x/ d i e  a l w a y s r e m a i n  cold and

are pet  tt~~t ed alternating heatings -and coolings. This contributes to

the servic e life of the e x p e n s i ve  i n s t r u m e n t .

Shoo ’-inj helix.

The hy l ro:;tatic pressure forging of the bimetallic bl anks

Mach inin’~ metals by  e x t r u s i o n  has  a l r e a d y  been known for several

dozer  y c - m r s . T h e  b l a n k  — a ~hick met al ~ar — places into container —

the ve s;el with thick strong walls. In the forward section of the

cont a i n e r , t h e r e  is c o n i c a l  t o r ’  — matrix/die , rear wal l  the

con ~~,in er  does n ot  h i v e .  It replaces mobile instrument , press d ie —

the solid ci ;ton , m ade ma de of hig hly durable steel.

Page 1714.
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W o r k e r  w i l l  p ress  k n o b / b u t t o n .  T h o u s a n d — t o n  b u l k y  ob jec t  of

i m m e n s e  press by v a l u e  w i t h  s i x — s t  o r ied  h o u se  w i l l  s h u dd e r  a n d  by

w h o l e  i t s  i n c r e d i b l e  fo r c e  it w i l l  be p i l ed  t o  press die. Pres s d i e

slowly crawls down , extruding meta l frc~ container. Thr ough the

f i g u r e  ho le  of m a t r i x / l i e , t a k i n g  i t s  for m , it  w i l l  begin to cree p

out b lan k . Specifically, to creep out , since the velocity of its

m o t i o n  I o e .~ not cxcet~l s’~veral millimeters per second. The tact is

that a 4 l arder velocity begin to he tots the external filaments of

blan k and on the surface of article they are formed the flaws are

“rag bolt/brushes ”. But firthermor e , at press it is simply

i n s u f f i c i e n ’i t- h t-- power : compacting pres5ure reaches to 10 thousand

at mospheres yes the triction of blank against the walls of cont ainer

it a t ) s e n i n  at leas~ ~he half of workin g effort/force. If we press,

fo r  e x a m p le , f - h e  l u m m y  w i t h  a d i a m e t e r  in a t  h a l f  me te r , t h e n  the

requir e-I power of press will be 40 thou 5and tons. Such ma~~h i nes ar e

u n i q u e , a n i  ~t s i r  c o s t/ v a l u e  composes man y millions of r ib les.

: l i i h  costs a n d  l o w  p r o d u c t i v i t y  i n t e r f e r e  w i t h  t h e  w i l e

accep tance  of p r e ss u r e  f o r g i n g .  S p e c i a l i s t s  c o n s i d e r  t h i s  old

t e c h r olog i ca l process hopeless.

_ _ _ _ _  - -
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Pod they li~~~lir ’ in t o h~~lix.

Key: (1). Co~’t a i n e r .  (2) . ~ iter.

Pa ’ie 175.

Se con d l i fe  ‘t ~r .~s suL  e f org i n - - i h * ~i n n  j a g  f r o m  Soy j e t  ~ ng inee r

~~~. S. K u r n e v i c h  ‘S i ’ :v e n t  io r . .  E r : g in e e r  w i l l  p r o l -o se  t o  r ~p l ac e  st ee l

s t a m n  w i t h  w~~t er .  Th i s  is i m m e d i a t - l y  t e m o v e l b c t h  s h o r t c o m i n g s

p r es s u r e  f o r j i n g s . Fj r s~~, i n s t ea l of t i e  u n i l u e  b u l k  of p ress  now it

w i l l  c o mp l e s el y s i t f i c i e n ~~l y L c  s m a l l  h i j h — p r e s s u r e  p u m p  —

compresso r . Ii g u : i  p resses  in i i f f e r e n t  l i r e ct i cn s e v e n l y;  t h e r e f o re

if we in the slen le r f - u b t - , w h i c h  is c o n n e c te d  w i t h t h e  en o r m o u s

closc-r i  chamber , l e v e l o p  la i je p r essure  ( f o r  t h i s  w i l l  be n~~~essa ry  a

compara tively sn a Il effort/force , indec (l the cross—sectional area of

t u b e  is s m a l l )  , h e n  t h e  same  p r essu re  ap p e a r s  in t h e  c h am b e r .  Th i s

is w~~y s m a l l  compressor  is capa t le to  r e p l a c e  cclossa l press.

-
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Th~ secon,l .  P L ~~ssure  f o r g i n g  by water will sharply raise

nro ductivity. As soon as pressure is raised to the

assi gn e d/p r e~~c r ih e d  l i m it , is g i v e n  ou t  t h e  k n o c k , s i m i l a r  t o  shot ,

a n d  fr ~~ m a t r i x / d i e  as s t r a i g h t e n i n g  s p r i n g ,  f a s t  escapes read y

a r t i c le . No f l a w s  a n d  “ r a g  b o lt / b r u s h e s ” i~~s s u r f a c e  w i l l  be smoot h ,

as i f  p o l i sh ’ - I .  Is e x p l a i n e d t h i s  a l m o s t  complete absence of the

f r ic t i on : d ummy n o w h e r e  c l e a r  t h e  w a l l s  of c o n t a i n e r, f r o m  a l l  it s

sides enci rcles f l u i d .  T h i s  f l u i d  is l e a k e d  i n t c  m a t r i x/ i i e , f o r m i n g

on i t s  surface f i ne s  f i l m , t h e  so—ca l l ed  h y f r o d y  n a m i c  wed ge , w h i c h

w o n d e r f u l l y rep l ac e s  l u b r i c a t i o n .  As concerns  shot , is i ts  reason  in

t h e co~~~r e s si b il i t y  of w a te r  A l t h o u g h  it is accepted to speak  t h a t

~he incompressible fluids , i n  ac ’u a li t y t h i s  not  t h u s .  It is m o r e

accurate to ;ay t h a t  t h e y  are  b a d l y/ p o o r l y  compressed . In a n y  case

pr e s s ur i z e d w a t e r  of 10 4 h o u s an d  at m o s p heres is compressed by 18

pe rcen t , s t o c k i n g  in  i t s e l f  in t h i s  case m uch e n e r g y .  I t  i s  w o r t h

o n l y  t o  b l an k  b e i n g  t o u c h e d  f r o m  p lace  as f r i c t i o n  s h a r p l y  i t

descends (fr ict ion of motion always less than static friction) and

the encr~ v , preserved in water , instan tly is free/released , ejecting

b l a n k .

Page 176.



DCC = 7717150 1 PAGE ‘~~~~

The method of pressure forging metals by wat er is s t u d i e d  at

first scientists in the labcratory of high-pressure physics of the AS

U SSR u n d e r  L. F. V er e s h c h a g i n ’s g u i d a n c e , t h e n  it w i l l  be t a k e n

workers .

To -~ngineers in general will like itself original technological

process, if not it s  one e s sen t i a l  s h o r t c o m i ng .  As w i l l  s h o w

calcula tiors , ~ h e pressed d u m m y  c o m p u l s o r i l y  i t  had to be short and

t h i c k , o th ~~r w i se  t o  it t h r e a t e n s  k n o w n  by a l l , who stud y s trength of

m a t e r i a ls , b u c k l i n g .  S i m i l a r  t o  too long  a n d  f i n e/ t h i n  a c o l u m n , it

rus t  be bent  a n d  be broken in con tainer , so a n d  not  in pass ing  by

through matrix /die.

But thus once (invention s even in our time are frequently

connecterl w i t h  c h a n c e )  m e t a l  w o r k e r  on carelessness will place into

c o n t a i n e r  ins t ead  of t h e  i d e a l l y  d i r e c t/ s t r a i g h t  rod bent , s i m i l a r  to

boomerang .  To e n g i n e e r s ’s s u r p r i s e  w h o  a f t e r  meta l worke r ’s

report /communication repeatedly repeat experiment , the b’~rid of blank

it doe s not  no t  at  a l l  p r e v e n t  p ressure  f o rg i n g .  C a r e f u l  t e s t i n g  w i l l

show t h e  e r ro r  iii c a l c u l a t i o n s .  C a l cu l a t i o n s  a p p l y  the  f o r m u l a s ,

whic h d i d  no t  co n s i d e r  t h e  la ter a l .  p ressure  of l iqu id  on b l a n k .

Engineers will immedia tely realize the importance of the

unexpect ed discovery/o pening. Once buckling is not terribl.~ which

-- - — — . - .— , - - - - -  -- - — — --— ________
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means , t h a t  it is possible to press the  rod s  ot the  u n l i m i t ed

S iz e/ d i m e n s i o n .

Theore t i c a l l y  t a s k  was  so lved , t h e  l a s t/ l a t t e r  c o n s t r a i n e d

i i m i t a~~ion of p r o g r e s s i v e  m e t h o d  r emoved .  But  wi l l  v i r t u a l l y  arise

new p r o b l e m . W h a t  is  to be done  w i t h  c o n t a i n e r , indeed it j~ is

necessary t o  now m a k e  w i t h  l’~n g t h  several h u n d r e d s of m e t e r s ?

T n v e n tors  L. D. G o l ’ m a n , 
,~
,. ç_ Prckhorov and A . I. K3galovsic i y

f r o m  V N I I  m et a l l u r g i c a l  m a c h i n e — b u i l d i n g  a g a i n  w i l l  r e c a l l  about

b er d . I n d e e d  if it is possible to press t h e  b e n t  rod , t h e n  w h y  i t  is

not  possible  it to generally roll up into helix both the spring? They

v i i i  t r y ; it  w i l l  be obt ained.

Pa ge 177.

So is h o r n  the  f a n l l e  ( a u t h o r ’s c e r t i f i c a t e  138208) , m a k i n g  it

possible molded parts b y lengt h a l t h o u g h  i n to  whole  k i lom e te r. But

this has grandiosm practical value , for example , for the further

electrificat ion of our country.

In the  course of c o m p l e t i n g  t h e  p r o g r a m  of KP S S [ Kf1CC — CPSU]

us must construct millions of the kilometers of electric power lines.

Where to take astronomical quantities of scarce copper from wh ich are

--- . i:~~- r 7 ’  — — - -: —
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made the wire/conductors? True , copper can be replaced w i t h  aluminum

wh ich in th e ear~ h ’ s crust as much as desir ed, but electrical

cond uctivit. y in it is less than in copper , and for togas in order not

~o in crease energy loss, aluminum wire/conductors must be much

t h i c k e r,  one t r o u b l e  w i l l  entail another. Times is thicker , and also ,

therefor~~, it is h eavier. Moreover are raised loads due to wind ,

increases in w ir.’~~r the weight of freezin g on wir e/conductors ice. As

a result sharp l y g row/rise breaking st ress , forcing to mak e

wire/conlurtirs still thicker , the fli ght/spans among supports — are

less , :;upports themselves — are stronger , more massive. All this

raises in price building. Electricians prompt simple output/yield.

They propo:;~ to use the bimetallic wire: steel core will bea r load ,

an d on aluminum shell flows current.

~ ‘it tha t w h i c h  is s i m p l e  f o r  e lect r i c i a n s , is c o m p l i c a t e d  fo r

the me~ a1—w orkers: how you will manufacture which wire/conductor? You

will p u t  on to steel rod alum irum tube and you will begin to draw?

Noth in g will be obtained. Soft aluminum tube is thickened , and rod

will r emain, which it was,

P r ess u r e  f o r g i ng  a c c o r d i n g  to  t h e  m e t h o d  of

Gol’man —~rokhorov—ra galovskiy for ‘he first time in world practice is

a l l o w e d , a f t e r  j o i n i n g  steel and aluminum , to obtain bimetallic wire.

For this , into container is placed the convolute into helix aluminum

_____ a —
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t u b e  w i t h  steel c o re  a n d  is connected pump.

Page 178.

Und er e f f e c t  of pressure and aluminum , and steel are  pressed e q u a l l y ,

f o r m i n c  ‘ i m u l t a n = ~ousl y s t r o n g  j o i n t  wi t h each o the r .  The most

valuable, that thu s it is possible to obtain the wire /conductors of

the virtuall y unlimi ted length.

Inflatin g die/stamp.

~lastic instruments for pressure forging by the powier

A r.y f i v e — y e i r  l i t t l e — o ne  acco rd ing  to h i s  cwn e x p e r i m e n t  is

solidly confid ent : sand “cakes ” are obtained well only from those

molds whose hole has larger d i a m e t er  t h a n  base. O t h e rw i s~ ca ke w i t h

whole rot to take out. Since die f o r g in g  is based on t h e  same

pr inciples  of s hap i n g , as the childr en ’s play, the same laws affect

an d here, Tr ue, press men recently learned to manage without drafts

and  t o  st a m p  pa r ts  w i t h  t r a n s v e rse  and  c a n n elu r e s  and f i n/ e d ges , bu t

this will entail the sharp complication of construction and the rise

in price of lie/stamps . Instead of two massive steel halves with the

I 
_____________ _______ 

_____ _____ ______________
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milled out in them fi gure cavity, it is necessary to desig n intricate

mechani sms wit h by the w himsical, accurately d esigned kinematics ,

w i t h  t~-ose b u i l t — i n  in  t h e m  p n e u m o —  a n d  h y d r a u l i c  cy l i n d e r s, t ha t

cons i s t  of loz o n  l e v e r s , t h e  w e dj e s , the gears. An d nevertheless of

co m p l e t e  u n i v e r s a l  i sm is not  possible t c  ach ieve:  the  p a r t s , w h i c h

y i e ld  t o  s t a m p i ng , ,  u n t i l  now , m u c h  less t h a n  t hose w h o  ar e  not

y i e l d i ng .  T her e f o r e  a f t e r  t h e i r  s t a m p i n g  i t  is st il l  n e c e s s a r y  to

Till , ~n turn or t o  shape.

Is ~s’)~ r1ally unpleasant this in cases when parts press from

powders. Indc~ed the ba sic raw material cf powder metallurgy —

carhii c: ; of ~itanium , tungst en , si licon, iron, t h a t ma k e  i t possible

a ft e r  s i n te r i n g  t e  wj t 3 in  e x c l u s i v e l y  sol id , h e a t — r e s i s t a n t  s tab le  to

a b r a s i o n  i ] l c y s  il the  t y p e  “w i l l  conquer ” .

P iq e  179 .

And here are these materials whose the basic advantage of consists of

their pers istent resistance to of every kind strains, jt is necessary

to work. Comes to  nothing and another important advantage of powde r

m e t a l l u r g y  — jt5 cost—effectiveness/efficiency. Instead of 1—5

percen’ the depart ure/withdrawals begin to comp ose 20—10, and t h a t

also 40 percent as usually.

_  ----
~~~~~~~~~~~~~~ --.- .-



DCC = 77 171 50 1 P A G E

I n  o rd er  to facilitate t reat ment , they attempt to enter thus:

t h e  s t a m pe d pa r t s  sinter not immediately. “semifinished products ”

t h e y  p lace  t hem on m a c h i n e  tools  a h d  s i n t e r  c o m p l e te l y  o n l y  a f t e r

finishi n g tr eatment . du t nevertheless is obtained learly and

inconvenient l y. \‘ecess-iry will he the method , which im mediately makes

it possible to obtain parts with minimum allowances. Not to try to

make the mel ed or burned out die/stamp, like model luring precis ion

castin7? A 1 i ~;, this me thod clearly is not arranged. Unlike casting

pat4 ern , the die/stamp, designed to consi derable wo r k ing

ef f o r t / f o r c e , m u st  he -du r a b l e , so t h a t  to m a k e  i t s  each t i m e  does not

an~~w have :~ense. Thus if i t  is possible without this strengt h to

manage ... . However , th en will fall and the last/latter difficulty:

from ~~f* 1ie/st~~m p it is possible to extract the part of any form.

Is actua l whether this? Perhaps it is possible ty somethin g soft to

deform solid? True , to us is known sheet stamping by rubber

punch/male die , but matrix /die—that nevertheless is made m ade of

hardenr i steel. A r . l i l l  t h e  sane  t h e r e  is t h e  m e t h o d , w h i c h m a k e s  it

possible to completely manufacture die,stamr frcm soft material. This

h yr lr o s 4 a t i c  p ressure  f o r g i n g .  For t o e  f i r s t  t i m e  it they proposed in

1924, and since then it will receive sufficiently wide acceptance.

The powd— red m etal , filled into elastic p lastic either rubber shell

wi th ~~~~ wall thickness of 0.1—0.15 millimet er s , is lipped in water ,

q ly c e r i r  o r  m a c h i n e  o i l .  Then w i t h  f- he aid of p i s ton , shoc k wa ves or

p u m p  is cr ea t ed in l i q u i d  the  h i gh  p ressure , w h i c h  reaches t o  one—two

— - -
~~ —-.~ -. ~~-—-—--- -- _ _  _ _
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t h o u s an d  a tm o s p h e r e s.

Page 180.

Pressure compress ?s powder and convert s it intc hard monoli thic

dum my. Soviet engineer ~~~. ~Q. Borok , is many occupied by the

i n v e s t ij a t i o n  of h y d r o s t a t i c  I r e ssure  f o r g i ng ,  e m p h a s i z e s  i ts

i m p o r t a n t  a d v a n t a g e s . S i n c e  nr essu re  a f f e c t s  on powder  f r o m  a l l  sides

evenly , the density of t h e  o b t a i n e d  bar , i t s  m e c h a n i c a l p r o p e r t i e s

are constant over entirc section/cut. Scarcely whether i t  is possi ble

to o ver e s t i mat e  t h e  i m p o r t a n c e  of  t h i s  f a c t  f o r  t h e  s t r e n g t h  of

f u t u r e  ~a rt . In a a n y  o t h e r  m a n n e r  c a n n o t  be a c h i e v e d  such r e su l t s .

Since during hydros tatic pressure forging completely there is no

frictien bet ween the p~~rt and a shell— d ie/stamp, requirel

eftor t/f’rce sharply is decreased , sometim es severil times Mo reover

and  t o  c r e a t e  t t ~ese e f f o r t/ f o r ces m u c h  more easily. Instea d of the

bulky th ousard—ton press it suffices to have t h e  sma l l  h i g h — p r e s s u r e

sm a l l  pu~~p,  m o r e o v e r  p ressure  f r o m  one p u m p  can  be b r o u g h t  to  a n y

numb er of simultaneously of active working chambers , a n-I in each

c h a m h e t  it is poss ib le  to s i m u l t a n e o u s l y  press  several  par t s .

A similar k i n d  of s e t t i n g s  u p ,  des igned in  C e n t ra l  Sc i e n t i f i c

n e sp arch  Institute of Ferrous Metallurgy press now 500—kilogram

blocks , tr ue , v e r y  s i m p le f o r m s  — c y l i n d e r s, cubes , p o l y he d r o n s .  In

_ - - -~~~~~~~~~~~~~~~~~~~ -- -.- -- --- - - - -
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crd~~r t o  pass t o  p r e s s u r e  f o r g i n g  of t h e  parts of irhitr~ ry for m , it

r e m a i n s  to  m a k e  h~a la-i t/latter space: to replace elastic shell w ith

t h e  s p e c ia l l y  des i J I ;e l e l ast i c  d i E  /s ’ a m ~ ( E n j l i s h  p a t e n t  7 8 1 9 8 2 , t~~

p a t en t  of U S A  27~~15 0 4) .

I t s i n t ’ - r n a l  c a v i t y  m u s t  cor r~ - s n o r . l  pr~~cis~~ly t o  t h e

configuratio n of t h e  pressed p a r t , of course , t a k i n g  j f l t~~ acco unt. the

s h r i n k a g e  of p o w d e r , w h i c h  reaches  s o m€ t i m e s  t i f t y p e r c e n t  by v o l u m e .

Page 1~~1.

Wal l  t~~i c kn ~~ss is se lec ted  w i t h t h o s e  l y c a l c u l at i on so t h a t  t h e  d ie

imp t e s s i o n  w o u l d  n o t  he distorted wi th the filling of i t  w i t h  powder ,

b u t  a t  t h e  same t i m e  so t h a t  the pressure could withou t -lifficul ty

a f f e ct  on p a r t .  S i m p l e r  a n y t h i n g  i t  is possible to ma nuf i~~ture this

d i e/ s t a m p  f r o m  l i q u i d  r u b b e r , a f te r  a p p l y i n g  it t o  wax  m o l d .  A f t e r

c o n g e a l i ng  w a x  m e l t s  a n d  ins tead  of it f o r m  c h a r g es  by p o w~~er .  In

c rde r  to  a v o i d  in  4 h e  f i n i s h e d  r a r t  of p o r o s i t y ,  f o r m  t h e y

p r e l i m I n a r i l y ev i uate , th ey evacuate fro m i t  air. Hydrostatic

pr e s s J :e  f n r ; i n g  i n  e la s t i c  d ie/ s t amp s , as c o n f i r m  i n ven t o r s ,  m a k e s

it possible to oht am parts frci mcl’ ,hdenum , tung sten , zirco iium ,

titanium , vana d ium , fr om carbides and their illoy s with undercuts ,

with curviline ar i i . t e r n a l  c a v i t ie s , recesses , f o r  e x a m p l e  t w i s t

drills and count ersinks , bevel gears , wor m s, the h ou s i n g s  of
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r educers , c a r b ur .~t ors , ~~ c. T ic accuracy/pruc ision of parts is the

tep + bs of mill im~?tcr . Sm all ~Lin d ing 
— and  a c c u r a c y/p r e c i s i o n  ~che ~

th e h iin - i r elr hs of m illim eter.

I f  t h~— ~i :t i~~les  of powder m etallurgy — wear_resis ta rP ro7zles

f o r  s a n d  l 1 . i s t i r ~~s , c o p p e r — j r a p h i t c  b r u s h e s  )t  elec~~r i s  a a c h i n e s ,

p i r t e n t i n g s , t~~-..p s in r ~~r ed c a r lj d e  t i p s  of  cut t ir ’~ ~ool s, ferri t e

m e m o r y  el~~m e n t s , t h e  p e r m a n e n t  m agne fs, the brake lining s , diesel

in1Pcto~~
;, selt— Iubric atin q s lea rinu , rod—r etard ers of a~ om ic

reac*ors — ird now aire al y became necessary for t e c h n - 1 -~ i y, the n new

h i o h l y pro~~uctive , cheap , b u t m a i r  gene tal— pu r~~ose me th ~~ ot s’-~a~~~:.;

even  more will expan~ the f i e l d  of t h e i r  a pp l i c a t i o n/ u s e .

tu b e s f r o m  po w~~er.

L~ n - ~~ h en e l l n c n / I n i l e  d i ’~. S p a r k s  in p o l y e t h y l e n e

Ihe b i o qr a ~ -~~~r E liso n professor Lapirov — Skch lo in his boo k ~iv - .-;

the char ic t ~risti~ cas e , which s~ ows the r i c :i e s  of g r e a t  i nven’or ’ s

c re a t i ve  i m a j i n a t i o n .

fn 1 fl~~ct ’ o f l .
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Pa le ia ’ .

“One -~t t he ~n iineers it  h i l l  resCfl t t~) F ~json t h t  cc v e r sj n t s

of t h e  m ic hj n e , i n t e n d e d  f o r  sp e c i a l  w o r k .  D r a w i n ~~, ~i l I  n o t  s at i s fy

P d i s o n , a n ~ y ou n ;  ~:l j i n e e r  w i t h  r egr e t  no t eJ t h a ~’ he does not  k n o w

t h~~ t o  r n i k e  i is further. Edison will ask: “ you  w i n t  t o  sa y t h a t

these  ~r i w i n j s  a r e  ~ u e  o n l y  poss il  Ic ~oLct ’o4 h~- ~-h €. i s s ig n e - i

m iL - s i O~~”? — “ pro’~~~~bL~ i” , wJ.1 1 a nswer ~ eng i n eor .  E d i s in  no t  b i n g  to it

will say, hu t a f ~~~r 4 wo d a y s , he w i l l  l~r i n g  a n d  it will place to this

en~T i ~~eer o n  ~- - i b l e  f o ~~t .v c i y h t  c~ versions at the same machire ,

c o m r n i s . ’~ ~-y  E u i , ~ - n h i m s e l f ” ... It  is i ns t r i c t i ve , not  t r u t h  w h e - h e r ?

T h i s  i ’  w i l l  ~e one  of ~ hr s~~~hod~ by w~i i c h  E d i s o n  t r a i n s  h i s

c o l l e a - :u e s .  I t  i .  ~essary o r e c o yn i z L  t h a t  ~ be m e t h o - I  o f  f a i r ,

s i n c e  ~o~~t f r ” s u ’~n ’  1 ,’ f o r  i n v e ~~~or~ is n e c e s s ar y  t o  s ea rch  f o r  t h e

me . ~-o lu ~ i o n s w~~-~r ~~~ most er~i~ ite ~p~ cialists i~ seems t h a t  a l l  t h e

po ssible solit ions are very long found. The success in this matter

ie pends on t h e  r ki ll to r c l I  u j ~ f r o m  t h e  b e a t e n  toads , to sel ec t

f u n d a m e n t i l l y  new ways. A n d  ~hcr ~issigred missicn trequ ently it is

p o s s i bi ’  t o  so l v - ~ n o t  b y  one , h i t . hy im m edi A t e l y sev~ r il by methods.

S p e c i  f ica l  l y ,  so i t  w i l l  occur  w i t h  t Lc m e t h o d  of pressure f o r g i r u  

. ‘-.-- -*---- ~~~ ~~~~~~~~~~~~~~~~~~~~~
. .
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the part s ~~f lar-je length.

Th e  p .~1 r t s , m a n u f a c t u r e d  b y t H  m e t h o d s of powde r  m~~t a l l i i r - 1y ,

cor.c l u e r  a l l  r h e  n~~w f i e l d s  of a~-p 1 i c a ~ i m .  T u n y s t e n  f i l a m e n t s  of

el e e l -r i c  l a m p s , t h e  s i n ’- e r e d  c a r h i ] e  t ip s  ct cutters , we~ r— resistant

s an ~~— b 1 o w i n j s  n o z z l e , d r a w  i l a t e  of ~ it e  d r a w i n g  h~ nches , t h e  t e et h

of ‘h ’~ i - o r i n 4  b i t s , f u e l  e q u i n ~r n t  f o r  i ic a - ?l s , t u r b i n ~ b l o r i es — a l l

t h i s  is rr e s se  I f r o m  p o w d e r .  H e a t  r e s i s t a n c e, w E a r  r es i s t a  nce ,

s ir n s l i c i t y  ot  t e c h n o l o gy ,  w h i c h m a k e s  i t  p ossib l e  to  i r r m - ~d i i t e ly

o b t a i n  t h e  p a r t s  ~ f ~h e  as s i j n .-~- I/ I  r e sc r ih e d  f o r m , comp let e  a b s e n c e  of

d e p a r t  u r e / w i t h d r a w a  U; f i n a l l y  c o n ven i e n c e  in  t h e  c o n t r o l  of t h e

r o r o s it y  o-~ a r t i cl e s  — h er e  ir e  i n e s t i m a b l e  a d v a n ta g e  of  p o w d e r

m e t a 1 l u r - ; y .

Pa it  l~H .

B u t  a t  i t  t u e  v u l n e r a b l e  p l a c e :  w e  k n o w  how w e l l  t o  press  ~ he

p ar t s  of s i m p le  f o r m  a n d  s m a l l  s i z e/ d im e n s i o n s  — gear , r i n g s ,

bu sh ir o u~, ~~~~~~ i f  p a n t  o n l y m o r e  s t r o n g l y  is ~x t e r d e d  i n t o  l e n g th  t h a n

i t  is ~ 1 A c e d , to  m a n u f a c t u r e  i t  w i l l  be a l r e i dy  i m p o s s i b l y .  So , no

on ’ w i l l  h e  ~a~~~n ~o press even simple cylinder or tube , if i ts

l e n g t h  is g re a t e r  t h i n  t h r e e  t i m e s , exceeds  diameter. A n i t.his is

w h y .  I m a g i n e  c o n iu i ~~f m a n i f o l d  l y  l c n g t h  in  there are m a n y  kilomete rs,

filled b y  li~~u i - d . W i t . h t h e  a i d  of  p i s t o n  press on l igu i d .  P r e s s u r e
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imme diat .-~ly will b extended on entire conduit/manifold. In wh a tever

place  you conn~ c’-ed to it manonc ter , ev er y w h e r e it will sho w one and

t h e  s am e  n u m e r a l .  B I t  i f  you  r e~~lace are liqui d by sand or any other

pow de r— l i k-~ a~~en ial , then pr essure wave will be propa jated to very

s m a l l  - ‘ r s t - A n c e .  F u r t h e r  jt w i l l  sm o t h e r , it w i l l  absorb  t h e  f r i c ti o n

of the p0rt ieles of the powd er bet w e en  themselves and aqai nst the

walls sf tub~. For ‘h is reason du r ing stamping of parts from powder ,

the r r~~;sure act ua l l y  a f f ects o n l y  o n the s m a l l  sec tion of the

pressed ar 4i~-le , which directly adjoins the punch/male die. Tty—kA

under such con d itions t~~ press the parts of the strongly elongated ,

extended for r.

Moscow eny ir~~ers A l ’ -- k s a n d r  Al~ .- x a n d r o v i c h  N u k a s ey e v , P a v e l

Fedorovich Balmer a n l  Sergey Egorovich Sali~ ekov will solve main task

by a~ia zi n I l y simp le, as w ould be expr esse d ma thema t icians, in a

elri an~ :u-ann er (author ’s certifica t e 170266). They will le ave the

same press, the - -;ame punch /male lie , t h e same mol d . Is singular , that

they will change , so thi s the order- of heating.

I r t o  lon g cylindrical mold wi th shaped channel is inside

fi] l ’ d b lank — cerm ’t powder.

Page 184 .

-
~~~~~~~~~
-. .-
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or t o p  i n  m o l d  e n t e r s  t h e  p u n c h/ m a l e  die of press. Thus worker

w i l l  eress k n o b / h u t t o n  “ l a u n c h i n g/ s t a r t i n g ” , and punch /male -lie with

t h e t or c e  of m a n y  t o n s  w i l l  c o m p r ess  p o w d e r .  W e  a l r e a d y k n o w  t h a t

pressure act only on the adjacent to punch /male di e  zone .  Wel l , a n d

let. Au tomatically are included the electricA l heating cell/eleme n ts,

wh ich w arm precisely this part of t-he mold. 1’~e incandescent powder

is sintered under the pressure of punch /male die , f o r m i n g  th e sol id

top of ~art , whil e its remaining part remains almost cold. Wit h

li qht ,’lun -j click w e a r/ o p e r a t e s  t h e  s w i t c h , and  thus  has  a l r e a d y been

heated the follo~ inj s~ ction of mold. Since the coefficient of the

therma l expansion of graphite mold is mcre than in the pressed

ma teria l , duri ng cooling between the soliditied part of the part and

t h e  w a l l s  of f o r m  is formed small clearance. Fcrce of friction of the

t o r of part against the walls of die shar p ly f a l l s , an d the pressu re

of p u n c h / m A l e  d ie  w i t h o u t  d i f f i c u l t y  is sp read  f u r t h e r , p i n c h i n g  t h e

fo l l ow~ n T  portion of powder. The solidified part of th e part , thus ,

fulfill s the function of the lengthened punch /male die. By the

repeati I displacem ent of hot zone it is possible to manuf acture very

long parts in whi c h  length at least twenty times exceeds diameter. If

we ut il iz~ induction heating, process of sintering easy to automate’,

to m a k e  it c o n t i n u o u s .  It  is n e c e s s a r y  o n l y  c i r c u l a r  i n d uc tor , w h i c h

encompasse s ou t s il e  m a t r i x/ d i e , to f o r c e  to m o v e  d o w n w a r d  w i t h  t h e

spec I of sintering part. In order to  d o u b l e  p r o d u c t i v i t y ,  it is

possible ~o press part b y t w o  p u n c h / m a l e  dies i m m e d i A t ~~ly — upper  and
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lower. ft this cas .~, will operate two inductors , s lowly  m o v i n g  to

towards each oth- ’r.

fly the new method which the inventor s will be call/named zone

pressure  f o ry i nj ,  a l r e a d y w i l l  be possible to ob-ain p ins f rom

c ar h i d  of n i o b i u m  a n d  z i r c o n i u m  c a r b i d e  w i t h  a d i a m e t e r  of f i v e  an d

b y ‘h e leng th of on e hundred millimeters.

Page 185.

In 17714 , almost two hundr Ed years ago, t h e  En g l i sh sc ien t ist

Neri cu t thick copper wire on severa l pieces, he w i l l  c o n n e c t t h e m

between themse1v-~s by slender thin wires and will dress up to the

formed electrical circuit powerful battery of Leyden jars. ~ y br i g h t

lightning simultaneously they will flar€ up, will explode in strong

knoc k a l l  t h i n  w i r e s  a n d  here  t h e y  w i l l  b u r n  ou t .  i t  w i l l  be

possible for the first time to demonstrat e experimentally that the

cur rents in any section/cut of electrical circuit were equal to each

cs-her. Since then pass 100 years. No one is n o  longer  i nt e r e s t e d  in

electrical Thtonated by wires. But thus will begin the era of

pho togra ph . Will be r e q u i r e d  the powerful light sources. Dn thin

w i r es  t h ey  w i l l  r e c a l l  a g a i n .  S i m i l a r  to legendary Fenix , will revive

tLc y ir  fl aring flash bulbs and again the y will be loaded into lethe

of ob]iv~ on. And only in recent years of physics they dill interest
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t h e m s e l ve s  in  e a r ne s t  in  t h e  d e t o n a t e d  t h i n  wi res.  A l t h o u g h, i n  or der

to  open this p h e n o m e n o n , in its t im e w i l l  be required only slender

metallic filament yes the pair of Teyd en jars, to explain its

compl et ely physicist s will not knov how , un til now ,. It is clear

onl y,  ti- at thin ~irr , being heated because cf Joule heat, it  boils

and with explosion it is converted in pa i r s .  I n v e s t i g a t i o n s  are

impe ded by t h e  also fact that all this cccurs ir milliseconds.

But one way or another — thin wire t h e  c o n v e n ien t  source  of

superbright light., superhigh tempera tures and powers. In the sea

resear ch laboratory of the USA . wher e the thin wires attempt to

utilize for he initiation of thermonuclear fusions, me ta l l i c

filam ent one microns in diamet er , b e i n g  de tcna ted , it gives

t e m u e r a t u r”  in h u n d r e d s  of m i l l i o n  d egrees it develops peak  power

in to 10 0 m i l l i o n  k i l o w a t t, nearly equal to the overall power of all

Soviet power stations.

Page 186.

Detonating thi n wires in the massive tom b, f i l l ed  wi t h

powd er—lik e graphite , it is possible tc obtain diamonds. But from the

viewpoin s- of t h e  s p e c i a l i s t s  in  rocket  e n g i n e e r i n g  of t h i n  w i r e is a

temp t ing “fu el/propellant” for spacecraft. The velocity of the

d i s per s ion/ d i v e r g e n c e  of g e n e r a t r i c e s  a f t e r  t h e  exp los ion  of t h e  t h i n
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wire of gase s reaches 80 kilometers per second — 20 times, it is more

than in the best chemical fuel/propellants. Since the thrust /rod of

rocket , as is k n o w n , is p r o p o r t i o n a l  to  t h e  e x h a u s t  gas v e l o c i t y ,  it

is understandable , w h i ch prospec ts open/ d isc lose  t h e  t h i n  wi res

befo re the space with technician. The efficiency of this process

reaching R~) percent. Yes even to store solid wire and to handle it

are more convenient than with gas or liquid.

Th ey have an application of a thin wire, also , in metal working .

With their aid j t  is v e r y  c o n v e n i e n t  t o  w e l d  m et a l s  w i t h  c er a mi c .s,

wi th t he semico nd u c t ors w hen c o m m o n  me thods are  i n a p p l i cab l e  d u e to

~he undesirability of heating.

Ceramic bar tightly is pressed to iron core, a f t e r  l a y i n g

betw een them finest tantalum foil. During discharge the foil for the

por tions of m i l l i s econd  is car r i ed throug h l i q u i d  and vaporous  phases

and solitlifi es again , t i gh t l y welding metal and to ceramicist. host

interesting here from the viewpoint of engineer that that the

strength of con nection by entire section/Cut ~ S d i f f e r i n g :  ind eed

thin wire or foil are de tonated immediately with identical intensity

at any point.

This fact will use Ninsk inventor s L. Boginskiy, I. Kabel ’s k i y ,
7?vM 4/V

P. Loginov , 0. m’.’~~~~~Yu. Sharin and V. Korotkov from Belorussian

- - — --- --- -- .  - - --- - — — — - 
- - _______—- - - - ---- --
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pol yt echnic institute and the ener gy institute the A.S. of the

B.S.S.Ih (author ’s certifica te 173105).

Page 187.

After clashin g with the need tor pressing trom powdered metal ot

tube, for  exa mp le t h e  g u i d e  b u s h i n g s  of a u t o m o b i l e  valves, they,

logically, first of all s-hey will recall about explosive stamping.

But wi th usual explosion scarcely whether it is possible to ensure

th e uniform pressure f ield of large extent. But by the detonated thin

wire i t is possibl e: seve ra l  microseconds, thus far occurs its

evapora tion , insuffi cient for developing any strains. Retaining the

for m of j t~~ axle/axis , thin wire melts , it ioils up finally the

bub bles of the incandescent metallic vapor are drawn off in solid

column of intensel y compressed gas , and follows explosion. The blast

wave of ideally cylindrical form appears strictly simul~ an eously

abou t entire lengt h of conductor. It is logical to expect that the

proper s-ies of t h - ~ parts which it will press the so/such modern

instrument , will prove to be very high.

Tests of the new method were conducted on the test bench of the

energy ins titute the A.S . of the B.S.s.B. In cylindrical matrix /die —

thick stee l ‘ube — they charge the iron—graphite powder , and along

the axis of tube , they will insert plastic “candl e” - cylindrical rod

— - ~ !:V ______ — —
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with it s penetratin g metallic filament . To filament they will connec t

po werful generator of pulse currents. “~~~ur , tnree, two , one, zer o~~”

The clu ster of energy into ~000 joules instantly will turn a thin

wir e— conductor in of pairs. Swelling, boa constrictor, qla rinj

gas so/suc h an d will print the particles of powder to the wall of

die. The o bt ained bushing (ratio of lengt h to wal l thickness is equal

in it to th i r t y f i v e) d o no t h a v e  poros i t ies, after splitting ott and

cracks. Its densit y by en tire volume will be constant. This it will

be possible o achieve because of the radial direction of pressure

forgin g and the insignificant displacements of the particles of the

powder. Since te wire candle it is easy to give any form , new m ethod

offers the pos3ihiliti~~s of pressure forging the good—qu ality parts

of ‘-he tnos4- cosplex configurations from the tungsten , titanium ,

mol ybdenum , nio bium and other low—pl asticity powders which thus far

as follows generally no one to press it kncws how.

As conc— rns the mat erial of “candle ” and thin wire, t h en most

ad equato/approachii~g proved to he polyethylene and tungsten or

Nichrcme .

Page 188.
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Magne~~lc i~x~ losi n r~ -;i~;s Technology

On ic t d e m x c i a r ’  . L. -a~~itsv ’s ‘erecast. Sealed joints withou t

we11 j ”~~. ‘~ssemblv o~ iusul~~tet~;, aii cr a tt thrust /rod s, automob il e

bin- . -oj n’s a n -~ ~~ -‘am boiler~;. Lines of force act on mr al .

Aln ~~s ’~ foui l c c i  les  a ~~~~~~ in 1~~27, in th- ~ wor ks of Fnglish royal

scientific societ y w a s  placed academician P. L. Kapitsy ’s article . In

this article Pet~ r Leonidovich for the first time in world literature

imp ar ts )n the enormous mechanical forces , appearin g u nder the etfect

of p o w e r f u l  m a g n et ic f i e lds 01 metal . Kapi ’-sa hims°lf in any way was

Inter est~~ in th~ appearan ce of these forces. On the contrary, t hey

i n t e r f er ed w i t h  i t  to  c a r r y  n - i t  f i n e/ t h i n  p uy s i c a l experiments on

research on ‘h~ i~~t ieri of stron i magnetic tield on elementary

pai ’icle~;, ~ ohserv . , does affec t it the velocity of p r op a g a t ion of

won i/U :h’.

F~~ oh i in i:~J ‘he ma gne ’ic fiel ds of the high intensity/strength

of K ap~ ’-si, i’ sheit closes not solenoid coil powerful storage

batteri es, hut ‘h~ a p p e a r i n g  e f f o r t/ f o r c e s t r e q u e n t l y  it destroy.

Thus these h a rmf u l from the viewpoint of the experimental ph ysicist

- of force f i i i t t u l l y  utiliz e now engineers , specia l i s t s  on m a g n e t i c

St am n i ng.

-

~

-- - --

~ 

— - - -,- - ~~~~~~~~~~~~~ 
_ _  ~~~~~~ 
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Thus, the bas ic  p hys ica l  p r i n c i ple , on which is based magnetic

~t ampin y , w i d e l y — k n o w n a l r e ad y  f o r t y  y ea r s  i jo , hut nevertheless it

will not develop.

Pa ge 1P L I .

A l m o st th i r t y f i v e  y~ a r s is i’ in  in cip ient state, a n d  o n l y  in to

19f~1—196 2 in the USA appeared the first industrial settings up of

“m a g n e f o r m s ,” th e m old ed parts by ‘h e iwpact/shcc k ot magnet ic field.

So lon-i “incub ation 1’ period is explaine d nOt so muc h by engineers ’s

conservatism , as by absence of the recessary equipment , n a mely

pow er f ul h i g h—vo lto je capacitors with low ind uctance. To f orce

electricia ns to develop/process tb~~se c o m p l cx and expensiv e devices,

wi th ou’ k n o w ing  st i l l  f o r sure , it will prov e to be the new method of

metal w or k in i sufficiently efiective , it was matter risky and by

virtually hopeless. Fortunatel y,  hcr e engineer s will again aid the

ph ysicists: for the containment of high—te mp erature plasma in

experim ent s in thermonuclear fusion , further more will be required

superpower magnetic fields. We ll , and for producing of these fields

are necessary hijh— volta qe capacitors.. And they were created.

In So viet Union above such condenser /capacitors by assignment of

- ----- - - -  — —- - - - --——--- -.-- ~~~~~~ — 
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t h e  ~h ysi c i s ’-s , w o r k  t h e  c o lle a q u e s  of t he  research  l a b o r a t o r y  of

h i g h — v o l ’ a g e  e n g i n ee r i n g  a n d  c o n v e r t e r s of t h e  c u r r e n t  of the  K h a r k o v

poly technic institu t- im . V. I.. Lenin. Ueadel by laborator y head

docert Saul larkovich Fertik they many years are occupied by

high—v oltage technolo gy, develop /process the projects of the modern

ca p a c i t i v e  s~~o r a ; e/ a c c um u l at o r s  a n d  a n o t h e r  e q u i p m e n ~~, neces sa ry  f o r

control of therm onuclear fusions. The accumulated experience will

allow lahoratory to rapidly expand/scan Works on the magnetic—pulse

st amping .. From the torque/mome nt of obtaining the assignment in 1963,

pass not more th i n (~—7 mon ths, as was already ccnstructecl the test

be nch , w’~re developed the in general term s electrical and optical

m e t b o d ~ of s ’u d y  ( b u t  t h e y  are  v e r y  c o m p l e x ) ,  repeated all the

‘- e ch n o l o~~ir a l  o p e r a t i o n s , d e s c r i b e d  in f o r e i g n  l i t e r a t u r e .

Page 190.

On this , is comp lete d the first pr’-~para tory stage. Further stretches

the fiel d th at whi ch was no t known , an d in order into it to invade ,

one ought no’ to have gathered hearth by one banner with the

electricians of t h e  technologists , me tallurgists, “pressure

specialist s,”

As we alrea l y know that the operatin g principle of any

magnetic-pulse set t ing up is based on wha t during capacitor discharge



5
DCC 7 7 17 l ~~O~ P A G E  ~~~~.çl7

t h r o u o~- t h e  coi l  a ro un d s o l e n o id  is formed t h e  p o w e r f u l  p u l s e

ma qnet- ic field , and in ‘-he placed heieabout blank appear the eddy

cu r r en t s , w h i c h  int eract with this field . As a result with

suffic ier t l y  p o w e r t i l  c a pa c i ’- o r  b l ar .k press to matrix/die the

enormous pulse r~~ch ar~ical pressures , measured ry many thousands of

kilograms to sniare centimeter . Such pressures make the material ot

blar .k p l a s t i c , i’- f l ows  to  easily ire filled any forms. The duration

of t r o r -~~~-; L~~~; n o t  exceed  h u n d r e d — t h o u s a n d  f r a c t i o n s  of a second. So

tha t on velocity m i m e t i c  stamping — process, not having eiiial . The

s a m e  it p o s s i b l e  t o  s a y ,  al so , a b o u ’- it ~~ universali ty: magnetic

s t a m p i n - j  m a k e s  it p o s s i b l e  to satisfy everything without

*-> xce ’-u t i o n / e l i m i n ~~t i o n  t h e  t e ch  n o l o~~i c al  o per at i c n s , a v a i l a b l e  to a n y

other form~: of the pulse treatment : explosive , electrohyiraulic ,

d e t n y i i t i on so f o r th .  B u t  f u r t h e r m o r e , i t  ma kes i’- possible to

conr en~~r ~te w o r k i n g  o f f o r t/ f o r ce s  in any place of blank and rakes it

nossib~~ t o  c o m P i n e  ‘~~fec t of pressure from pulses, by i.eating.

Act ua l l y, large .-~~d y c u r r e n t s  s p a rat e  in b l a n k  m u c h  J o u l i an  h e a t .

Re ju la ’in j  t h e  r :t r a~I ” - e rs  of e l e c t r i c a l  d i s c h a r g e  and  t h e  ca p a c i t a n c e

of capacit or:-;, a ‘lu -a ntity of t Iis h i t  can be regulated over wide

limits. The cosmic velocity of process in ccnjunction with powerful

th ermal shoc k ronv ’rt: ; the most hrittle and most solid maturia,ls into

soft an d pliable ar clay.

Page 101.
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One Addi t ional Fssential advantage of stamping is high stabili ty of

‘echnoloqica l proc es:~, the possi~iil ity of obtaining t.he absolutely

iden ti c il parts . This is exp 1ained by the liqhtness/ease of precise

ba ’ch i rq  of • n ~~: ~y of i m p a c t/shoc k , which is comple tely determined by

workin i tank and the number of condenser/capacitors of s~ tt ing up.

The chaL1cteri :~tic difficult y fr om which at t he very beginning

of t h e i r  wor k t he y clashed Khar ’kovian , is -an extreme comp l e x i t y  of

phy sics of the proce:-;s of m a ln et ic stani pi n q , then that virtua lly it

does not y ie l d ~ o c a l c u l a t i o n .  A c t u a l l y ,  a c c o r d i n g  to t h e  n u m b e r  of

s i mu l t a n e o u s l y p a r t i c i p a t i n g  he re  f a c t o r s  : n ) n g  w h i c h  it  i s  n o t

possible to : - e p a r a ~~e secondary in order th~~m to disrega rd , it i~

u n i q u e .  I f  c o m m o n  co ld  p r e s s i ng  is  c o m p l e t e l y  d e t e rm i n e ~ b y

mechanic al nro~ erti~~
; and the st r e n g t h  of m a t e r i a l , i f  ex p l o s i v ~-~

r eq u i r e s  t h e  a d d i ~ iona 1 account of t h e  fo rces , the n h e r e  st i  U is

add ed  h - c’ ca~~c u l a t i o n  of pulse  ma yretic fi€Ld in space and time , th~

ta~’fr of calculation an i  propagations in the blank of Joulian heat ,

t h e  e~ f~~ct of he-i t on c o r n  p 1 i - in c e/p l  i ab i l it  y a n d  t h e  m a g n e t ic

prop er i r; o f  m e t a l , etc. As  see , n u m b e r  m a t h e m a t i c a l , ‘heore t ical

solu ion of problem ilmost ir impos~-:ihle. That me a ns t h a t  it is

nere~ sar y t~~ experiment . But this riot consi ieraUy more easily. In

fact , where t o  take sensors , in order for thousandth and

_ _ _ _ _ _ _  _ _ _ _ _  - - - -~~~~~ - - - — -~~~~~~~~~ _ _ _ _ _ _ _ _ _
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hi n re 1- p h CI: n~d t yt Lops c~ a second to r~~- i su re  the forces , the

r r r ~~:’ u : ~ - : ; , ~h 3  v~~l ~c i t ie s , ~he  ~; ‘- r a i ns , t h e  t emp e r i t u r e s  i n  t h e -

~i f t . ’r - ” t~ p a ns  t ~~~ h a n k  a n d  s u r r o u n d i r;~ space? The common

exters~ rn .~~~r s  i r l  ~he piezoelectric pick up s , suitable for

l e e~ t r ~~ ’ .- n t  .; du ’-~~n ~x ~ 1os iv ~ a n I  el~~c tr o h  v - i r a u l i c  s t a m p i n g ,  c an n o t

i i z~ -- ~ ht~r ’ :  p r~~c osse~; m o m a n y  t i m e s  f a : ~t c r , t o t h ’~ s a m e

~n e r ~~ ’r s ; ; ‘ L i r  ~ m - ~~ ;:~~ i~
’ f ie l  ~~. P~~ w i t h c u t  m e a s u r e m e n t s  i t  c a n n o t

r~e ~~~~~~~~~~ m j ~~, t n  1c~/ ,~e 1. - , 1  i’ the me chanism of process , it is not

possih~ e ~~o ~on s - i o i~ l v sel~ -~~ .echr lo-;ical mode/conditions , to mark

t~~~e ( p t  i~~-r ‘- ) r ~ ~~~
‘ curve~ :)Il se ~ ir r ent , i t  is c o r r e c t  to des ign t h e

i” .’ i.~ 
.
.

_  - - _  - - -- _ _
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Page 192.

It  was n e c e s s a r y  to d~~velop  t h e  u n i q u e  met ering equi pm e nt , sui’-abl’-~

for measurements und ’~r such difficult conditicns . In ordar to

visually visualize the complexity of the problems , solve-i by

resea rchers, cons id~~r i n t o  such nu mera ls. The r a t e  of t h e  i n c r e as e  of

t h e  c u r r e - n - 4 , w h i c h  r e a c h e d  in absolute value 165 ~ h o u s nds  a m p e r e , in

one of the experiments composed 16 b i l l i o n  a m p e r e  per s~j r o nd , e n t ir ’~

rrocess of t h e  d e f o r m a t i o n  of t u b u l a r  b l a n k  in ct her  e x p ~~r i m e n t  i t

was continued only 70 milliseconds. Nevertheless engineers can

rlemons tr t p to  yo u the escillo gr am , w h i c h  f o r e v e r  i m p r i n t e d  t h e  t-a bid

lumps of cur rent , ani photographic film on which jt is distinc tly

ev i d en ~~, a s  c h m n .j e d  t h e  f o r m  of t h e  t u b e  t h r o u g h  o- -a ci i  2—3

m i ll i s ec o n ls. ~or th i s , was required virt u oso experimen t- al tecuniques

— ~he hyperson ic m ovie c amer as, m a k i n g  on 2 .5  m i l l i on  p h o t o q ra nh s p-~r

second , ‘:he tim in i mc~chanisms of electrical dischar~~os nd

photoflashes a n d  m u c h  o t h e r .  Th ’~ s i gz”, f i c a n t  p a r t  of t h e  e i u i p t n ’nt  i~
was necessary t-o levelop/process 

~
y its~ 1f.

The c o n du c t- e l  i n v e s t  i m a t  i o n s  n~a le it p o ss ib l e  t o  refine

ossibilities and advantages of magnetic stamp ing .
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Because of t h e  absence  of t h e  d i rec t  contac t  L o t w e e n  t h e

i n s t r u m e n t  a n d  t h e  b l a n k  a n d  t he  a c c u r a c y/p r e c i s ion s  of t h e  h a t c h i n ;

of effor t/force s in value an d ev en in the rat e of their

q r o w t h / b u i l d — u p ,  b ecome possible the very fine/thin operat ions: the

pressing of m e t a l l i c  p a r t s  to b r i t t l e  a r t i c l e s  made of porcelain and

glasses ( i n s u l a t o r s) , w o r k i n g  p a r t s  in the sealed —jiass or plastic

vessels, and al so when jt is not possible to concern them according

to the conditions of sterility.

The combination of pulse heating by eddy currents wi th pulse

loading ma kes i~ pos sible fcr  one opera tion to stamp par t s of t h ~

hard—to— deform alloys.

raqe 193.

With common methois for this , are required several operations with

repeated in terme diate heat treatments.

Instr ument together w i t h  p a r t  j t  is easy to conclude into the

soundproof shell, so that in shop are audible only weak clicks.

Is simplifie d the construction of lie/stamps. Therefore becomes

profitable stamping the low hatches of parts.
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Is n o t  r e q u i r e d  t h e  h i g h l y  sk i l l e d  p e r s o n n e l .  7~v e r y t h i z ~d w h i c n

is require d of operator , to insert- blank , to press knob/button , to

remove part. Therefore the setting up of ma jnetic s t a m n i n i  i t  is easy

to build—i n any transfer line. The productivity ot setting up is

100— 1400 pa rts in hour and it is determined by ope r ator ’s quickness.

since the necessary for stamping charge is accumulated for 2-3

seconds , during the automation of supply and the removal of its

blanks be managed to build up, also, to 800—1000 parts in hour.

In Kharkov polytechnic institute is already developed the whole

gamma of the magn etic—pu lse installations (MIII) , w h i ch ar e

c h a r a c t e r i z e d  b y  f r o m  each o t h e r  in essence t h e  m a x i m u m  en er ;v ,

stor ed b y sto r a g e / a c c u m u l a t o r .  The master pattern ~I~1-20/1 , wh ich w as

being demonstra tei into 1965 on VDNK h [ 6JI1 ,~X — Ex h ib i t i o n  of

Achi evem en t- s of the National Economy of the USS~~ as can be see n f r o m

i ts  name , it is d e s i g n e d  to 20 kiloloules.

I t  cons i s t s  of  t h e  charge step—up—rectifying device , fe d f r om

na i n s, capacitive high—voltage storage/accumulator — capacitor Lank ,

instrum ent—in luctor through which occur/flow/lasts discharge current ,

and the shaping matrix/dies. Furthermore , is slott ed tab le  “dov etail”

for fastening of parts and instrument and communicator for t h e

closing/shorting of the discharge circuit .

- - - -
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Page 19~4.

D i s c h a rg e  OCCUrS afte r to third auxiliar y electrode they fee l the

igniting momentum/impulse /pulse, whi ch heirs spark ~
- - cl~~a r  i~~t ’  :val

betwee n two base electrodes. Costs of M IIJ—20/1 12—15 thous and r’ibl :- ,

while the Am erican similar setting un “Ma gneform— 12” , des i ;ne~ on 1~

ki loloules, bypasses into 25 thousand dollars. çuite exp~ nsiv e in of

this type devices — h i g h — v o l t a g e  c a p a c i t o r E .  A t  K h a r ’k o v n h  in ‘h e y  are

age/held -a pptoxima tel y 20 t h o u s a n d  m o m e n t um / i m p ul s e/ p u l s  ~s of n i x i m u n

power. In princip le resource/lifetime can be brought also ‘o

h u n d r e d  of t h o u s a n d s , a n d  to  a m i l l i on  cf m o m e n t u m /irn pul s~~/pulses hut

such capacitors will manage more expensive.

Pa rta. sta m ped by magne tic field.
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During the aajust .ent of new operation , the pr ess man

transfer/con verts into ma nu e l control of storage/accumulator. Turning

the knob/stick of regulating autotransformer , it selects opt imum

magnitude of the charge. Then is included electroautomati :, and all

working operations are reduced to the setting up of part and the

pressure of the 3tarting button. It is obvious , to ensu re  compl ete

au tomation and remote control will not present special difficulties.

As we airealy spoke, the re  are  no such methods of working the

metals by pressure, w h i c h  it was  not  poss ib le  t c  p e r f o r m  b y  t h e  means

of magnetic stamping. Howe ver, not everywhere its application/use is

economically lustified. Kharkov scientist s gave much attention and *0

this side of question they can give completely clear rocom mendations

t- o techn ologists on this account.

So, one of the profitable operations render/snowed the pressing

of t i ps an d t h e coup l i n g s  on cables, w i r e/conduc to r s , cabl es, cord s,

high—pressure hoses, aviation thrust/rods. Gain here not only

technologica l, mainly it is expressed in an improvement in the

quality an d reliability of articles. So, the strength of the joint of

the cable shoes to breakage increases on the average 2—3 times , a n d

the transfer electrical resistance of contact is d ecreased double.

That means that is decreased by half idle heating in this place. The

reason for this effect it is easy to understand , if we cut cable

together with tip. We will see, that all thin wires and tip we re

__ -~~~~--,-, ~~~~~~~~~~~~~
--- - -
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converted into the one—piece/entire piece of metal. Apparentl y, the

enormous , with lightning speed building up rressure is led to cold

welding. The necessity for inp lating drops off. With testing of

capron cords with the pressed by magnetic field tips the breakage

always passes along cord.

Page 196.

Ry magn etic squeezing without any welding it is possible to obtain

pressure vessel , if we press shell to disk with the cut over its

c y l i n d r i ca l s ur f a c e  r i n g  groove.  The  meta l of she l l  so w i l l  t i g h t l y

fill groove, that the joint will become impenetrable. During of the

leak of liquid or gas, it was not observe d eat a pressure  of  150

atmospheres .  R e d u c i n g  t u b e  f r o m  a l u m i n u m — m a g n e s i u m  alloy on steel

bolt, on the internal surface of tube, it is possible to o b t a i n

good—quality thread. After rotary swaqing easily is screwed from

bolt. Thus it is possible to extrude thread , also, on the external

surface of tubular part. Described method of obtaining the thread

into hundreds (!) once exceeds on product ivit y all metho is , which

were being appl ied , until now ,.

Reduc ing steel rods, it is very convenient to thin their ends.

This operation frequently is required with the drawing when it is

necessary to insert the tip of the rod into draw plat e draw plate.
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Usually workers preliminarily forge rods under pr ess, h o l d i n g  th em in

hands , giving to them hexahedral form , and then already roun d faces.

With such a technolog y the vibration is transferred ‘o hands , are

frequent the diseases by vibration illness/sickness/disease. Magnetic

technology, successfully tested on Kuibyshevskiy metallurgical plant ,

comp letely frees workers from similar troubles.

Giving out tubes by magnetic field , boiler—mak ers are rapi- Ily

pressed then into tu be disks, wher e the fitting holes 1~ not need the

precise perfecting : pressures are so/such great , t h a t  a n y

inequalities are smoothed and metal flows in in all slots, m a k i n g

joint still stronger.

Page 197.

Among other economically prof itable oper a4 ions jt is possible to

call/name the distribution of tubes to cone, union coupling betwee n

the.selves without any welding and ration s by means of pressing their

for each other, straightening/trimming of pla tes magnetic hammers ,

bending and the pressing of parts with electrolytic platings (any

instrument , rougher than magnetic tield , it compulsorily injures the

fine/thin tender film) . Magnet ic field ideally stamps on metallic

plates al l  possible tables, f i gu re s, matrix /dies , etc. If we give the

end of the tube , after giving to i t spher ical  f o r m , and to then
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introduce ther e the end of the second tub e and to jive it from sphere

somewhat smaller diameter , we we will obtain the so—called hail

j o in t .  The use of s im i lar h i n g e  j o i n t s , w e l l — p a c k e d  by g rease , in

automobile s makes it possible to l u b r i c a t e  suspens ion  50 t i m e s

t h i n n e r :  t h r o u g h  each of 50— 75 t h o u s a n d  kilometers of r a n g e/p a t h .

The absence of adequate production experienc e (, u n t i l  n o w , t h e

series issue of units for magnetic stamping is not still fixed and

all work s were carried out on laboratory and experimental machines)

doe s not make it possible to impart detailed technica l an l  economic

information. But even separate examp les give a sufficient

representation of the saving of process.

So, on one of the Kharkov plants it was necessary to stamp

during day on 2000 bases of magnesium alloy with a diameter of 30 and

with a thickness 1.2 millimeters. Each base for worker was necessary

preliminarily to heat by acetylene torch directly in die/stamp to

300°C. During magnetic stamping the heating proved to be necessary.

Individual prod uction tine was lowered from 10 to 1 minute , s a v i n g s

on each part was 2~ kopecks, and the setting up, occupiel only during

this one o p e r a t i o n , c o m p l e te l y  was pa id  after several days.

It is obvious , the more full to estimate the possibilit ies of

magnet ic stamping and to find for it the new fields of application

viii be able only york ers themselves , the workers of the d i f f e ren t

braa ch.s of indu str y.

-- _
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Page 361.

Table of c o n t e n t s

for whom this book?

1. Everything begins from casting

part they are extracted from fusion/melt

foundry mold — liq u i d  salt

as to cast impossible

sec re t of fine /thin wall

metal in magnetic palms
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model loosens form

furr’acp on roundabout

cat ’~rpillar from chill molds

c a s t i n g  cools i t se l f

fr c ? o z i n i m e t a l

cast i n g  in gas  jacke t

mod c-~l — t h e  i n v i s i b l e

M o l n i y a  i n  s h o p

2. Cuttin g — to be or not to be?

Blunt cutters do stren gthen the part s

a cut ter—projectile

bou ncin ; ball/spheres — the general— purpose working instrument

__ ___ _  _ _ _ _ _ _ _ _ _ _  

_ t
—
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Apollo in the machine cii

sulfur into steel?

Cut~pr helps the heating

infla ting shaft

as “to soften ” steel

Page 362.

The s a l i n e  b l a n k s

Dyna m om achine and cooler on the tip of the drill

the magnetic drill

wire of the shaving

t h e  bilateral tap

____ — - ~~~~~~~~~~~~ — - - — — — —  ~~~~~~~~~~~~~
—- - —  ________ i
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flame on the machine tool

t h ~ a u t o m a t i c  t e c h n o l o g i s t

m a c h i n ~ tool f o r  “c l e a n i ng  of o r a n g e s ”

t~ie shouting machine tool

grind ing hy the melting

grind s th e magnetic brush

w a t e r , ice , t h e  f l e x i b l e  pa r t s

w i n n o w i n g  ~r i~~h in e  f o r  the t r a n s f e r  l ihes

cavitation on the grind ing wheel

diamo nds — the polishers

corn cl’~ans the aircraft

pol ishes  the m a g n e tic f i e l d

_  
_  

ii
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3. M e t a l  u n - I c r  press

r a c i n g  w i t h  s t o p w ~i t c h

as ~o m a k e  p ress  to 1000000 t o n s

j~~fj ~~j f~ s tan  p ing

f ire under pr .-’ss

sh o o t i n j  h e l i x

i n f l a t ing  ]ie/s’  a m p

tn t”  f r o m  powder

m a g n e t i c  ex p los ion  b reaks  t e c h n o l o g y

i n t o  c i r c u i t/ b y p a s s  of ph ysical p roper t i e s

sand grain is bent metallic p l a t e

I’ 

I
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p e n d u l u m  on r o l l i n g  m i l l

die/stamp is d issolved in water

ice die/stamp

s4amps centrifu~ial force

dii-~/stamp will disintegrat .~ i n t o  dus t

Page 363.

4. Construction explosion

explosions cut metal

powder instead of press

exp losion in rubber

powder molds powder

4

gun presses briquettes

- ______- - -— — — — — —- -- -- ---_ _ _ _ _ _ _
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q u n  b u l l e t  t~~pl~~ces pr~~s~

st a n p i n ~ by  ~ r~~co cold

a i r  com~~r c-~~~’j r s t i m r ~~ car t s

~-~x p 1 osiv .~ f r o m  w I t . ? r

‘~xp 1osions  w e l l  ~ c~~]

par~ ~n d e r b~~n b ~~r - 1 m en ~

5. N o 4 ons , c~le~~ r o n ; , ion s an~ mo~ “~u les ir 1:~~ ead of  t h .~ m a c h i n e

tools

~ t r- %ce ; ‘)f t h e  p r o qr c s s i ve  spa r cs

f~~ p “ l e c t r ] ( t l  d~~o/o~~~r np

~he h i r J h — s p e e ~~/ v e lo c it y  ~ 1 e c t r o ch c m i n t r y
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work the elec t ron beams

~he parts , w h i c h  grow , as color.~

t h o u s a n d  of s u n s  in  one h a n d

b o i l in g  w a t e r  cu t s  t h e  a r m o r

s p a r k  c leans  the  r a i l s

t c m p l a t ’~’ /patt ~~rn in  the  p l a t i n g  L a t h

w i t h o u t  r c m o v € / t i k i n g  f r o m  t he  m a c h i n e  t oo l

c h e m i c a l  saw

6. Be hardened , as steel

t h e  m a g n e t ic q u e n c h i n g

the str~ n-Jth9ned/hardened cosmetic

the ionic cementation
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t h e  a t o m i c  h e a t  t r e a t m e n t

w at c - r c o n q u e r s  t h e  f a t i g u e

metal strengthens itself

Page 364.

F l i g h t  in f u r n a c e

a ball /sphere—thermomet 4 r

7. The exotic character of the metal wockin i

welder welds the house

cavitation cleans , it polishes, are deburr themselves

fire ex tinguisher on the machine too l

w i r ~ blanch es sound barrier

— . —, - - .— .~~~~-~ -— --—. - ___________ —

~~~~~~~~~

-

~~~~~~~~

- —~~~~‘
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detonated crystals

e n t a n g l e d  a t o m s

titanium sword

m e c h a n i c a l  galvanizing

magnetic cementing

hairy solder

nonmagnetic magnets

inflatable parts

FND MT/ST—il-illS.
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