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1. T8Shadoy oni V. Apdgifanay: . liew Technology of Roluing Meriodic Shapes and
the Conoervation of Metal:z. pp Z4-30.

a. MG types 0f parts reem peviicularly suitable for mroduction by meean
of roll:d perledic shapes: axics and cimilar parts with a round aection,
*hlzh reed only machining after rolling; crankshafts and other parte
that do oot have a round section, where the rolled shape cmust bo guones
quently Torged.

(1) The main erdvantage of tniec fproccss 18 the decrecse in production
costs and ~onsumption of octeel resvlting from the fact that rolled
rts can be furnished clcoser to final dimcnosions than is feesible
with Torgings. The amount of steel oaved varies from 10 to 25% of
that neceosary with previous procesasing methods (generally forging
or preoaing).
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{(a) Feor example, 3.0 kg of steel were required for e drop-forged half
axle but only 2.9 kg Tor the same axle as rolled by the new process.
On this basis, a single stand producing 12,000 tons a year would
save 2350 tons of steel a year,

(») In the case of railroad axles, the weight for a harmer forging 1o
560-5%0 kg,for a drop forging 510/520 kg,und for parts rolled by
tae ney process L&N-UT0 kg. Therefore, 7000/9000 tons would be
caved in the production of L00,000 parts.

(2) The propertlies (apparently in the ec-rulled condition) of the finighed
part are algo superior 0 tLose obtained with previous methods ol ro-
cessing.

(3) Additionnl advantages of the pew procens arc =ase of changing #rom one
3*ze *o another; posoidbility cf <ozplete mecnanization; lower opcrntins
cogta; leas wear and malintenance.

b. Scveral =models of stands for roiling periodic shapes were made sommercially.

Despite the technological and cconozic sdvantages of this procegs 1ts

adoption by industry has been very slow.

{1) Onec stand wan installecd in 1951 {n r factory making textile marhinery.
Although approximately LOX le=n gteel wor needed for each spindie, other
factories in this fieid have =ade no attempt ©O use the LEW procesg.

(2) 1In 3eptemder 1552 a larger urnit for nutlizol.ie parts was completed for
a Moscov plant, vhich has not cven started to inctall the coulpeent.
Several thuusand axles nave, novever, been woaue by the now procesg for
Mogkvich and Zi5 nutomobiles. These axles processcd saticfactorily
and are now in gervice.

(3) A £t11l larger stand wae detigned ror one of the metallurgical plants.
Worx orn this model wag dlscontinued, however, since the Mir‘stry for
Forrous Metolilurgy showed no interect.,

c. This metuod scunds like a type of roll forging. In general, this proccds
bae not been urad widely nere boecause of the high cost of relle and the
few o lvantages over moderrs forging cr hot cxtrusion mothods. Yord, for

exrziple, mAaxes oimilar jarie Lo scmer ot those desceridbed in the prescnt
paper by hot extrusion and clalms various advantages over forgings,

C L Steverns and G Vernnernnle: The Appiication of Hot Extrusiorn
Mrthods for Autcmotive Product.on. SAE Preprint 269 (154g);
an sbetrnact war publizhed in SAE J 57 (luky) nmo. 7, p b3,

oetLod appeers to be o fucther develcpment ©f the method descceribved by
a:drcw and Yudovicn iz 1sW6 a . Lelng satisfaciory far certain tank shafts.
£ case the rolled chape wus used to climinate the firct of two &ope

€ operations.

rzri'l,c nt Shages Tar Drop
6) DR 559~%65.

x wiki Qv ana g4 Yudovickh: Inte
iorging Stabilisor Shaftc, Stal o (1

e. Therc could be various good excuzer for the delay from September o Deceambder
in Zncdalling the one unit. 2m the other hand, (£ the advantagcy sentioned
by Alcksandrov and Yudovich were legitimnte, it is surprising thet this method
~ han apparcntly reccived so little TC\.OE})ALAOX; by industry in the peried from
1946 to 1%52. Pernaps some of the dirtadvantages mentioncd under € above
were o {aclor.
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f. The difference in viewpol:nt among the various minietries ard buresus L5 rother
interesting. Apparently the departoents dealing with the design and construce
tion of new equipment have considerable initiative in developing new p:'oce:anea
even vhen the departaents and minlgtries that rmst use the resultant equipment
are neither enthusiastic nor interested. I

’

(] v Cnlessm - DVanddamal Muadiria ~AF Uatrarmial. € UYmalndommn Mammdome e s — o -~ -
—_———— pppemdhii bt oinme T2 "
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0. The old iden that cefety depended mainly on mase hac been shown to ha £ | =
carrect. The f£ifth five-vear Plar crllz I0r B decreace in welght of machines
and an increase in performance in addition 0 a doubling of rroduction. The
availability of a wide variety of materials and the 1 c2ibility of using each
where 1t i1s most suitable -‘acilitate the proper choice cf materials and opens
the way fcr new designs with higher performance and lower welight and cost.} A
careful analysis of cach part ic needed “cr beet regults. National cconay
as sell as technology and production must be cousidered. In many cages ihe uce
-f relotively expersive maierials will give better performance, lcower voight and
lower over-all costs than could te obtained with a zreaper material. ‘
A comparison of the performanc~ end veight characteristics of present mochines
with those roduced a nurber of Years cgo showa what has alrcady been donc}
along this line. Attention is called to tl : merits of various materials and
prozessen: ‘
(1) Alloy and inoculated cast iron, which ip often wore ccomorical than wrought
stcel. Examples given include cranknhafts of internal combustion engime s,
cylinder blocks and machirne tcoola. Particular corhasis is pismced cn the
sui.ability of inoculated cast iron for mass Froduction (ecasc of meckanize
ing foundry, excellsnt mechirability, high yield of gound parts). The
uac of cast iron for cylinder blocks in the asutomotive and tractor ine'
dustry, for example, mcans the aaving of hundreds of thousands of tons of
wrought s%cel. \

|
(2) ste-1 contings, cepeciaily thoze nroduced in small Bessexerc. }
i

(3) cold preused stes) shect . Ac 3hewT by zeveral partes of the 2I5-15C wgbo-
2001le, the substituticsn of cold nreas ing for hot forming permits the 1.\13:

I

I

of thiuner gections witn a resultant wvelight caving.,

(L) Aluzmirumz and mo

|
¢ of taese w-ials and allcys are lighter
in ¥eight and o ¢

quivalent parts of wrought stcel,

:3
Lan

S o5 §
-
T

|

i

(5) Birctals or cezucite meinle, which frequently permit merked cavings of
ponferrcug alloys suct. as bronze. i /—

(6} pPowder wetallurgy, the applizaticn of which io unfortunately limited |
Ly the relatively high cost of =e-tal powdere, the impossidbilitiy of ,
zaking heavy parts and the fact that powder metallwrgy 4s not cconomic
for cmallescale [rocucziicn. ;

Pinrticy
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b. A casual reader vould de inclined %o question why there was any use of wrought
steel or veldments. Although there s a casual statement that such moterials
may be suitable in some cn.es, the entire ewmphasis {8 on "new™ materials. This
may be intentional in an effort to induce designers, exgipeers and ceconomisto
to think about unconventional raterials and procecgsing. (It 1s perhaps note-
worthy that this paper is presented "for discussion®™.) From an unbiagsed view- '

—— L el el oot ....,-.4..\-0 et A ..._....»..-.1 oA Mame e eV e B e
F-—- - -

Althougk the hig p:opart-'u ‘hnt can be Jotaxned with alloy and heat-treated
steels are mentioned at the .tert, *hey are ignored for the rest of the paper.

TR &, TrlLa) Ll T S e

While tke author feels, and rcme cogilagers here would agree, that cast iron is
superior to wrought-steel weldoenis for many applicavions suckh as machine tools,
other authories authorities/ could cite cases to prove the reverse. Gokun
does not emphasize the close coanection tetwern design and choice of maserials.
Actually a comparisen of the suitadility of cmet iror and welded wrought steecl
is completely wvalid only 1f <ue design in eack case has been guch a8 to take
advantage of the particuler propertica of the type of material *o be -iged.

¢. The digcussion of the various materials ic ocre or less in line with usage in
this country, although the space and praise givern to cast iron appear somerhat
disproportionate. The persistent mexntlion of inoculation is ratoer odd, since
inoculatios Jp now accepted herc us - matter of course in the production of
nigh-strength cast iron. Gokun may, uowever, have vanted to emphasize the
superior .ty of modern cast iron {0 the older product. [io mention is made of
nodular 4iron, wlich %“as rececived much publicity here and in Burope in the past
few years, altiough the maximum tensile strengxn of 114,000 pei mentioned an
neing cbtainadble with cast iro. scemr to e too high ecven for alloy or heat
treated gray cast iron.

v

3. Y Bekgvexiy: Powder Mctallurgy as a Factyr in Conserving Metalu and Lovering
the Cont of Prcducing Partos. pp »0-45.

n. A geoeral diocuscion of the econczizs |- povwder metallurey and its preoent
status 4in ths U88R. Only passing mention is made of special products, such
as sintered carbideos, that can de made only by povder metallurgy.

(1) Th2 besic ¢ :nomic advantoges of powder metallurgy for maas mroduction
arc the use cf cheap waste produsts instead of highly jrocesesd materials,
and the lowercd congics 1 5 materials resulting from the prectical
elimination ¢! machininyg ana the lighter welght of the finighed paxts.
Bven vhen spocially processed mmtal powders are used, the cost of produce
ticrn is lower tnan with wrough- products. Ia many cases labor corts are
chicapsr vith powdear oetallurgy veceuse leosp gskilled workers cen be uned.
A extensive Zcvelopme:nt of powder metoallurgy would malie pososidle the
conservaticn 9! o large azount ot nmetel cach year and would edd pube
stantially *c the mater:iel rescurces of the UBSR.

,\
n
~—

The main materials that coume in%o quentinn for macs-produced parts are

irun, same typeo of 81ioy ste~lu and copper, all of which can be obtained

crom vaste products, such af miil sealr, Gust, turnings and chips. The ~
rc.oovery of puch ¥agt: products ag  powder s far more cfficient than their
utilization “ r remelting. It 8 often pisible to sutytituve chezper

materials (fc: erxample, brouce instead of tin) wher powder-retallurgy parts

arc substituted ror vrcought pooducte.,

(3) A table {n given to illustrate the amount of materisl cnd man-hours re-
quired and the ccst pr: plece for six typer of parts, 6o produccd by
mnchining nad by powder otallurgy. In gfeniral. ca~h ton cof paris pro-
red by powder metall ity caven up to two tons of processcd metal and
up to 10,000 Lhours ol T Lining

(LY Powder metallurgy :: already used for antered carbides, high-melting-_
wmint metals, coppec o bace antifristicn parte and magncto. On the other
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band, the commercial mass production of iron-bas

is practically nonexistent because nf the undere
this method by the vari~ug iuuxistrico.

IA-RDP80-00809A000500090088-3

50X1-HUM

. Y

¢ parts by powder metallurzy
stimation of the benefits of

\_—

{a) Tte Ministry of Ferrous Metallurgy has been studying the probdlem for a .
number of years but has still done nothing about the extensive prcduction 3
of iron peo:der. ' t
i 6
b} Despite the promist worr bty renvigoroo on .ertain tyoes of parts, there Jj
is no commercial produstion of powder-netallurgy parts for the asutumotive —
and tractor irdustry. |
|
(c) The Minictry of Mcovy Iudusiry sar made no provision far the canufacture
ot iron-graphite bear.ngs in spite of their cuccessful production on a
laberatary scale. Substantially the same lzck of progrese is fournd in
the Mintetry for the Construction of Mackinery and Equipment.
(4) Morecver, the productlon of the Lrecensary auvtoratic prescing equiprent
and eclectric santering furnaces i5 etither nonexigtent or insufficient,
The one cxception to this diomal picture is the Miniatry for Coal Produc-
tion, which has orgarited the production cf iron-bagse bearings and other
parts in e relatively short time.
(5) The ateps that should be token fo- comxercinl explcitation of powder mtq,\dlﬁ'gy
for mase-produced parts areoutlined. A
(s) The suitable Lnduatrini bagio for the procucticn of various types of iron
povder shiovld te created. Autonmizaticrh (?) snould be consiacred here as
it would have the edded merit of icwering the cost, clectric caergy con-
sumption and mnutu:tuxfing space requirements 3f povwders ror other purpoaes,
suca as ferroalloys for welding=cleztrode ooat iLgs, which are now produced
by ball milling. :
(v} The ministriec concerned sbculd begin 1o moke cuitable cquimnent for powder-
metalluregy ;roduction {autczatic prevees, cintering furiacec).
(¢} There showld te a zzatin‘rnc:or;r al.ccation of the types of parts <o be produced
by cach ministry. i
b. The figureg in the tavie, which i.: given for Lilurtrative purposes only, mean very
littic without othar detnils, suel au the numter of parts produced.
¢. In the USA, many of the porir .mfe from iron poveLr rave densities approsching that
of the wrought product. The ::c::;;ior- of tne lignter ht of finirhed products would P}
indlcute Rarovukiy if zore ~omceined with pireus partc tran with "high-dencity® iron- /~
povder perty. I
d. hurovskily 15 ~ovisucly a conviaced ndvocate of powder metallurgy for magss-producced
iron=h,se parta. the lacz: of interest dlcplayed v, =02t of the minigtrics, it
in clear that > has not gotten fer witn his nrpusentc,  Thie woy =xplaia the empbacsiso
nlaced on the ure of "wazte productc” am n scorco ol sowder. There {8 conoiderable -
doubt that rucn powder would be guitabos Tor all, or cven a majority, of the applica-~

tions where {: . powder could be ured,
traluding reduction of mill reale.

In *rhe LA, iron powder
Du Font and Fultorn

i¢ made Ly varicus procescer,

LSt el usod fere,)

(A2 fax e fr smiwown, oh. .o and LUSLL gL e
of the Plastic Meotals Div of The listlen Radistor Co., « major producer of iron
powder, have written:

US OrrIiIALS QLY
| CCNFIDENT LAl
BECURITY IN ZRMATION

= Declassified in Part - Sanitized Copy Approved for Release 2013/03/14 : CIA-RDP80-00809A000500090088-3 mrs soummn



i

\ '

.

Declassified in Part - Sanitized Copy Approved for Release 2013/03/14 : CIA-RDP80-00809A000500090088-3

50X1-HUM

TS OFFICIALS ORLY .
COINFIDENTIAL
SECURITI INFURMATION
.6’ E
"So no oingle typ® of powder will fill the bill. To provide iroz powder *
on a tailor-made basis for cack spplicatinon, the products of the fiwe

fundesmantally different production methods described in this article
are frequently mixed...

»

"flumerous coxrpanies have been unsuccessful in the production of iron

powder. This 18 due to their Tailure to recognize one or more of the

following facte: (1) lo matter now cheap an iron powder may be developed,

1f it does not have the required properties it canrot be £0ld profitably

in large amounts; (2) conversely, no matter how well a grade o2 iron

powder might mect »11 quality specificatione for o given application, if a—
it cannot be produced to de 5old mwofitcdly at a marketable price, the

demand will disappear; {3) notwithstarnding the substantial increases in

th2 demand for many types of iroc powder, the irpn powder industry is

*11l a relatively small cone.”

——
v .

B T DuPont and R Pultcn: Five vays 1o make iron powder. Iron As
169 (2952) mo. 17, pp 135-139.

Deopite the stress Rakovokiy ploces cn the presumed cheappess \nd cconoxy of
povdor made from vaste products, he tacitly indicates the fact that such
povder cannot de used for all purposes vhen he refers to the need for pro-
dQucing verious typeas of powder. Thercfore, ‘here does not appcer to be much
daiffei ence 1in concept bhetween the USSR and bhere, although Rakovokiy's paper
would indicatc tlat the scale of production of ircn-base parts dv nowder
oetallurgy is far smaller in the USSR than it is in the UBA.

L, I fakimchuk: Hepcated Reconditioning of Woru Tools., pp T2-Th

Briecf discussion of reconditioning tools at Vladimir J1-ich Plagl; organtiza-
tion; rou%ine paper work; disposal of <0ols that cennot dbe reclaimed; methods
of recenditioning; inspection of 1econditioned *ools; plans for future improve-
ments in department. During 1951, 22 tons of tool steel and adiut 126,000
Tubles were saved by reconditicning. In eAdition the man-hours nceded per tool
were decreased by 20-25% in comparigon vith new tools. The ixportance of suzh
reconditioning ic aleo ochown by the fact that tool consusption amoundts to
about 10% or more of the cet cost in the construction of machinery.

The @etoRds ured for reconditioning sppear normal except in one case. A "hard

alloy"” s electrolyzically deposited on ncw ar well as rcconditioned tools to

improve performence. At precent, the thicknrss of thic coating is 0.002 in.,

but ncw cquipment willi permit an increase 2o 0.008-0,012 in. The nature of

this coating is not indicuted. Also, it is5 not clear whether this coating

cupplements or repleces cyvaniding, which (o said to be used con all high gpecd Vo
steel cuttipg tools. Cymaniding {v commonly used In the USA on high speed steel

cutting tucls but without an clectrolytic coating., Chromium plating 1s uned

t0 8 lesger extent, with thicknecs-~o sdout the same as those mentioned by

Yaximchuk but in that case :t 15 not clear why he refers to the coating os

"bard slloy" and not as ckhromlum. uUne proprictary mrocess that has found a

certa‘n sopularity 2if the UBA for tools ("Electroliring™) i1s besed on the &~po- -~
aition of "an extremely hard, dence alloy™, but the thicknesscs are considsradhly

less tbhan thore givén by Yakimchuk. Tue sature 0f Electrolizing has not becw

discloned but 1t 1o being used by va~ious well-known conpanica such as Marse -

Twist Drill end Mnchine Co, lapointe Macbine Tool Co; Taft-Peirce Manufactiring

Cco.
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C. o - Vels ttakov: (onservation of Metals in Repair Wark. pp T&-T7

N

a. Jamong the pethods used by the Moscow Brake Factory to conserve the amount .

of mat~rial neccded for malintenance and repair of lathes and other machine ,

*ools are: }
1. Cbrecziux plating )

2. super!icial induction bardening !
3., modernization, as DY redblacine bronwshoamin- o200 , %

Lazealt searinge, . ——r
b, use of ":sompenrzation” tughinge -2 zeats Cuch o8 ECOrs
5. mprovepents in design, us by incressing fillets
©. ganocar2ization of replacenent pa~ts, including e
decrenasc 1n the numper of gizes needed,
T. decrease in machining alliowancey
8. rebuileing worrn partrc ty hard surfacing, chromium
plating cr welding.
$. s8uLot peerninug or burnishing ¢! gears.

Most of theec measures are acsigned to increcase the vear resistance and
durability of individual parte. During the past four years, tuese acasurcn
have made it pcsaidle to decrease “he amount of material necded for main-
tepance and repair Ly the folloving amournts

1. engincering carbon ‘teels by 27%
2. lov alloy steeln by 21%

3. cast iron by 18}

4. aomnferrour castings by G0%

b. Tho authors etate thet sainteunauce of a lathe during ita life requires
several times s “mch metal as would be required to duild a new one. This
ptatexent sounds most peculiar and wculd tend 1o indicate either an unusually
large amount of rcpailr worl nnrcepsary or an extremely lomg life iuvolving
several redu-ldings. I wouwld be a rellection on the constrruntion of the
1mthes if thesc methods - or at leact some of them - were not used in the
original coastructlons. Since the »vt»nre inpinuate they were not, 1t is
possidble that the lathes .uier concdderation wee elther poorly made or
very old.

c. The measures taken %o prevent of minimive wear would be considercd orsal
here, althoagh they provpavly would not te Jecerided ar mathods of conserving
metal but rather ac peanre of prolotging service 1ife arnu improving performe-
ance.

¢, On the ¥hcie, tn.e 6 v ohotne Ty of payer that might be written herc Ko
Ly the chilef mechani. (Qigyass i ant 'he heag o the preventavive maintenance
department {:{A‘a;r'hgv) anRd appcar i1oa zoesczine cuch as Acerican Machipiast.

6. v Sepnipcy.  Ut:lizacion Ooefiicient cf Wroupht FerTou:s L. terielcs. pp 82-B4

pAffintent sz cne of tLe Yanis lndices for determining the
liraticn . retaln in zechines wné engipoering construction.
¢ T dividirg tne welght of the finichnd part by the veight of
tecescary L6 make tnat part. To of the Tactora tliat markxedly

: index are complerity of part mad type of rolled product 1avolved.
Therefore theoe coefficients ~an be usnesd only Lo cumpare owre or lcss anas
logous machines or parts. They arc, hovwewer, very useful 4n connidering

the ~fflctensy of ppersific rerations. For exanple, in one automotive plant,

Y {) s
<
.
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ipprovere2ts 1L lay outs for sheet increased the utiliratioan coerfficientis by an
average of 5%. In the cmse of forgings there oughkt to be two cocfficients: ‘a
one to ghov efficiency inm the farge shop; the seccad, effliclency ic the uachine
sLhop. An analysis of the variocus typss of loss.gs will indicatc possidle ways to
increase efficiency.

i
©. The utilization coeflicients mentioned in this paper appecar falrly rcasocsble. L:_-
sutomobd las 0.66-0.85 E
P
tractors 0.62-0.70
CORPrea60rs 0.h9=0,.60
oachine tools O.4h=0.50
fraeaght cars 0.92-0.96
sheet and plate copmstructicon, as for
rrllroad cars and ships 0.90-0.97
perte mode {rox bars and forgiag 0.50=-0.70
bargee with loed capacity of 000 tons,
where bare or forgings represent less
than 3 to W% of steel ana about 50%
in sheet or plote Q.97 )
2IS5~150 truck
forgings 0.3~0.7T, avar 0,52
cver=all for rolled productas® 0.72
geoss @ade from bers 0.15«0.50
® nut clear whether this applies to 218-150 truck or
2I3-1%0 automobile
c. Thepe utilization coefficlente .Lemesent the maxicur porsidic output and do
not tar« . rjectione inte consideration. Therefors, they would be uscful ne
an indication of the highest production that coula be obtained from a given
tooin: » of gteel. though the poruibility (s nct oenticaed, gsuch coofficicnts
woul:. ~ubtedly be upeful to central plannere in cetfing up production goals
ar- aeck on iliegald Giverrslon of checl. !
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