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FOREWORD

'

‘This publication was prepared under contract. for the--
Joint Publicatidns Research Service as a translation
or foreign-lahguage.research service to the various
federal government departmerits,

The contents of this material in no way represent the
policies, views or attitudes of the U, S, Government
or of the parties to any distribut1on arrangement.

PROCUREMENT OF JPRS REPORTS

All JPRS reports may be ordered from the Office of Technical
Services. Reports published prior to 1 February 1963 can be provided,
for the most part, only in photocopy (xerox)., Those published after
1 February 1963 will be provided in printed form.

Details on special subscription arrangements for JPRS social
science reports will be provided upon request,

No cumulative subject index or catalog of all JPRS reports
has been compiled,
\

All JPRS reports are listed in the Monthly Catalog of U. S.
Government Publications, available on subscription at $4,50 per year
($6.00 foreign), including an annual index, from the Superintendent
of Documents, U. S, Government Printing Office, Washington 25, D. C.

All JPRS scientific and technical reports are cataloged and
subject-indexed in Technical Translations, published semimonthly by
the Office of Technical Services, and also available on subscription
($12.00 per year domestic, $16.00 foreign) from the Superintendent
of Documents, Semiannual indexes to Techn1cal Translations are
available at additional cost,
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SOVIET RESEARCH IN POWDER METAL MATERIALS

This publication contains the translations of six articles from
the Russian-language pericdical, Metallokeramicheskiye materialy i
metody ikh issl@dovaniya,y- Infor tsionnyye- materialy. { Powder Mebal
Haterials and.ilethods of Investigating Them == Reforence Material),
. Publishing House of the' Academy of Scienges, Ukrainiap SER, Kiev, 1959,

Camplete bibliographic information accompanies each article,
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»

ileel conditions for convartinl chromium boride pevidar intd'{

the comnact state by methods of powder netallurgy.

The hest pressing of chromium boride powder is
effeeted in a igboratory press, in graphite press—molds[i7.

Compact cylindrical forms with dlameter 8-10 mm and
length 10-20 mn, with minimal residusl porosity (less than
3%, wWare. obtalned by subnid ttimg powder to a presshre oft
180 kilogramg per square centimeter and to 8 sintering
tenperaturs of EOOO$SdiC. Sintering ocecurred in 10-12
winutes. The forms obtained had s fine-gralned, etchad
crogs-section with;a netsllic glittsr, without pores_and
defecty notic@ablé‘to the eye. For easlor separation of
the foraz from the presg-mold, the latisr, affar the powder
waz poured into it, was greaged with & thin mixturs of
glycerin and flsked graphite. Bxperience showed that, in
the heat vressing of éhromium voride powder, it was not
neaagsary\to uge & special protective atmosphere - the
carbon monoxide, formsd during the partlsl score h*n? of the
pregs-mcld, is sufficient to protect ths materlsl from
oxidation. The sintered chromium boride contained not mors
than 1.03% of total carbon, when the original powder coh-

teined 0.91% carbdon.

B ' ~




Sgmplies of chromiug boride, of rectangular shape,
vere pressed in a steel, detached prass~mold with the
saaition, as & bindlng, of a » 5% seintion of rubbdr in

3-5 tons/square centimeter.
Sintering of the preséed samples tool place in & osrbon-

1

tuhular gtove, in g,stresm of byirogsn., The samples fo?f
sintering wsre pla&éd ot graphite blocks, lubricated with
Flaked graphite, and wers coversd on top with graphilte
sarantes egqual heatinz and the preventicn of
unequel alatering and dlstertion ss a consequenca of a

[y wy Lo o S A an e o e . Y, L3 A .
temperature gradiant, Compact feorms with a residual
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porogity of not more
grature of sintering of 2100-2150", in the course of 15~
20 minutes. |

Various properties of compaet chromiuvm boride were

)
gtudied.

\
The fuzlon texperastwe of chromium berids, which
turned ont to egual 2200550°C, was determined according to
4 e 3
s nethod deseribed in operation f2/.

The Iimit ol durability for compression, establlshed

v

Tor maxivare loadiny, which the ssmples withstood without

destruetion, duriag thelr compression in & hydraulic press,
|
i
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. - I ST T o Y i et P U T B i RS T
Sl b 070 Wilvpraums/square miliimeter (according to

cound dn litersture, the limit of durability of OrBg,
for tension snd bending, amounts o, correspondingly, 25 end

e .. R A I R T S |
CAT Wilogras/sousre pillimater).

of thermal expansion of Cr¥o, deter-

(=
(o

Y4
tomvtrucailu, ghounts to 11,6:10° uegreea 1(auring

nined dila
porvsity of ths gannles of 2-3%).

-, . ) . -~ " ) 5
The corrusion resistance of the samples of ehromium

2

boride (porcsity 6%}} <

t 12CC C, was determined by the method

jssd

)

of continvouvs welghing.

Lter a 23-hour exposure at this temperature, the

B L R4 wvpe b p Y e % DN ey ok
gample ineresszed in'welzht by 0.62i%, in total. -

is 605‘10"10 gramg/square centiuweter min., which ig on the

order of 1«2 less than for borides of titanium and nisbium

L.
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.8 . Kovalichenk G.B. qam:dnov, Informyis!
sionaoys B : rnetion Latier, of 3 ne Iﬂﬁ
g ‘;iai nykh snkavov; ingtit=-
21loyas, No 26, 1557.
V»Isniva; P.A. °ht ikhe-
l"....’/? A\TO l 4‘ 1\7‘570
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EUIFNENT FOR DETERMINING THE KINETICS OF VAFPQORIZATION
AVRLGRL LN

w N

(2
0 /

/vD;JJVxnb ls a translation of an art'cls bf Toihe -
: QO?Cuenbu nd \u.u. *a ruolevich, in ths, Ruzsian~

13 ; ‘Iu?ﬁT”WJ”hn“V4VP N;LQQL§L*
~Va-v informatalonnvye Mgt-
Terials and Pethoas ol Ine-
e Waterdi a:’), rublishing
eticss, Ukralnian S8R

3

'\' 5288 i Yem 1)’2
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]& mathod for determining the kinetics of vaporizas

tien and the vapor tension of metsl powders has been de-
reloped in the Institute of Powder Metels and Specigl
Lilows ol the scademy of Scilences, USSR, Below, 1sg a

fgnoription of the arxperimental equipment for realliaing

in outline of the internal arrangement of the
wsovum chamber 1z showa in FPigure 1. Vaporization occurs

'wce of the heaver 3, which is s band

t"
Hn

LT

frow the plane s
made out of tungsten or molyhdenum, heated by the passage

&

58 an olzetrie current going into the vacuum chamber aloqgiJ
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b g a T T o R, Stakd -
/;;;twm of two waives and bwo phamps, RYN-20, provides the |

-

possibiinty of empbylag and £13ling the chamber without

cooling of the diffusion puap, which decresses time batween
gxpericents up ﬁo 20 ¢ 30 minuteg. In the ehamber; theare
is alse a window and three moblle conne etiong, which - .
nernlts varloug ﬁaxipu*a*ioms ineide it. Thanks to the
connection of the evacusting systenm to the slide well o the
chanmber, it was pd#&ihl@ to dntroduce £ le ﬁs,iﬁto the
ahgmberg through th% bottom of it, to which areiccnnact@d
tﬁa endg of the theﬁmoceupl@% the eclreuvits for! messuring
the eleociricel conduétivity of the condensate, Ior the

heating joint and the bloek, which fs cooled by waler.

. N . .
trare gre apeviturss for the eonnection of tne lamps of
the vecaum zege, in the 1ids of the cherber snd diffusion

pusp. The walle of the chawber. are cooled by running wetar.
Upevetion of the eguipment conslsts of the followlng stages:

1. Dusting of the copper electrodes on e speclslly
et oub a%ﬁ aiéaned glaes piate. During this, copper

povder iz placed i a thin layer on the molybdenuz band

of the veporizer, which is beosted in the vacvuu at & temp-
¥ 9 _ P

erabure of 10600 C. The obtalning o the necessary diuen-
sione of sloutrodss is made possidbls by the use of &

spocial dlaphragm, plsced in front of the glass plate.

| | —

L




- v
]

" » L L » ~ l'.
/ 2. The applicstion of a laysr of the metal being
studled of such a thickness, beginning from which the

¢lectricsl conduetivity of thh [filwm ls slresdy proporticnal
. 1 g

o its*thickness.' The sizse of the layer ls contrqiled by

megsordng 1ty electrical conductivity. / gﬁ ‘
’ 3» The exreriment proper. /O f

Fipgure 2
. LD
? Cots  1879-D
- 9 -
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ING ALLOYS OF . TITANIURM

LTH MOLYBUENUM

g

fiollowing dg a translation of an arﬁ;cle by V.N.
wremenko and T.Ys. Velikanova, i the Rugglan-
wngaage peritlizal |k 11 .5131 chsakive Matare

G35 ";v-a;ngaLnfo mAug4o~ﬂgve
) dar Ma tal ¥aterials and HMethods of
IﬁV@Sﬁi&&tiﬂ* Them —~Reference Naterial), Publish=
lng House of the Loadeny of Zelences; Ukrainian
§5h, Kiev 1959, pages 25-26, z/

/As sur many experiments have demonstrated, the

4~.M o

1" L u~+o»v

obtalning of wiform alloys of titaniunm carbide with
nolybdenur does not appsar to bes possible becauss of
sharp llguation according to speeific gravity. The
erparimonts were conducted in sn are furnace with a
copoer, cooled sole,

| The experiments condtcted by uz showed that alloys
ne obtained by sintering in & high vacuun, with high
tzpperatures, »r hast pressing.

Por high-tenperatiure sintering in a vacuum, the

7

-
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av-.

i o A L it may e TR, -
f trisuets should be presszed withouv i binding - plasticize
4

3 !

in order not to intrsduce impurities and

ct
O
.—b
7]
Q
'J.
'..l
,_.2.
ct
]
ct
fey)
ct
=
[0

vacuum traztament. Optiiam pressures for vressing are 7.5
¥

sxaare centimeter in a volume 00-95 by weight % TiC

4
::l
=
1]

~

f
¢

v S S R Lo s AR Yy 3 . '3 . )
end 5 tons/square centimeter with 5-40 by Wwelght % TiC.

Optimue methods of sintering briquets of prismatic

g . L] s “‘4‘ -"
form 10x13x10 or l3;13x;0 mtllimetere in a vacuvm 10 ~1077

T

millimeaters 1. st.\by inGuetion heabing are shown in

[
Il
1

Table l. i

; £

vith more then S0 contents of titanium carbide, the

terperature and sintering tilme must be increased still

o e v v
further. _ )

; .
a | Table )
iloys of Titanium Carbides

e /. Porositv.e %o
/pafore Sintaring/.  After

e / " L.Sintering

) 3-7
6 3-7
7-10

3
g 0 . 32
£0-t 2300 : 3

O R
N o

The sintering took nlace in containers made of
molyséenun plate {they were the hestersg). Construetion of
the heating arrvangemeut in shown in the §llustration below.
burin? heating, each of tihe forms 1ls placed ssparatoly on

. a nlate mads outv of tantslic nlgihse. Waclmum losses in

'-" . R -—i




— ' ) , . -
[welght(ia %) durdng sinlaring as a result of veperization |

of moivbdenwn in the vacuun {(expcsure time 45 minutasg) are

g fSollows O3 0s53 1.0: 2.5 at corregponding temperaturas
1500, 1800, 2050, 2200 degress.

The optimun methed of heat pressing for di compounds

_ ta B0=100 kilograme/squars csatimeter, 2350°C, during 2-9
minst expogurs j
- .
o
<
5
Container- 'C“t”“ for BEigh-Tampersture Vacwiun
Sintering with Induction Heatlng
Legends V1) Heatsr made out of molybdenuu or Tantalic
olata
2} ¥elybvdenun shield with lids having Llongltnd-
ingl scct;pm along the generatrix
) 3) Inspection tube (molybdenum or tantalum);
4) TFopms

won sceomnlighaed on a leborsgtory

levaer press, the constrastion -of which is Gesceribed in

‘Ioformstion Letter No 26 of 1657. Graphite presé-fifffl/ -J

—— 1R -
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WG A el

e e 4
Sven though 1

The norosity of the pressed|

KA R SUNS P
1linits O~7.

s hest pressing greater shrinkage is

ethatned then in vecuul sintering, for preparing clean

allove, without lmpu

8

-—

rities, prefersnce mist be given to

ncee hest pressing leads to noticeable

noted that the cptimum mekhods for




W TPITANIUM

s .
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ng n of zn article
Ve the Fusslaf-ladguagse
: PR P T N T
1 i L csidve daterisly 1
. C“." a o Xy oy -
deh isgizdan , Ionlormatsionnyye izt~
(Powder ilet sterlials and llethods of
q - R s G DN 5 o £ on o 22 I, .
igsting Them-Raference Material}; Pub-
g house of *the dcadeny _of Sciences, Ukrain-
R, Xiev 1959, page 45./
€

zrd chemically stable compound, which permitg its utiliz-

»

sbhien for the prevsration of refractery nme

&

t
cemnosition of gstable and heat-resistant glloys, of zlloys

4 e » 2 T4 e . S N o 2 S
0f sleetro- ahd redlio-tecitnical use. &nd Ior powaering

In our lavorabtory, a metncd has been worked out

for produclie titsnium nitride out of non-ceonditioned

<

spenge titanium, which 1s a waste nroduct of production.

[ N
Titanium nitride 1s cbtained by the method of

-

¢ireect aitriding of

sste products cf sponge with

vekneszs of grains of 2-5 millimeters, at a temperature gﬂ

e
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2005 for twe bours, 1 eguippent wnlch has besn described|

]

T —

in the Infermatlion Lelber ol the IM3S, Academy of Sclences,

5y Tor 19%

b yleal Chend Agg”m@gs of _Witanivm 13 trida
v Convand, %
No. of the Experdim entlk T 2/ N<// Sum (Liﬁ-N)

falevlsted for TN 77.4 2248 100.}'00
Levveneoneennsnens 7867 20.95 99.62
78.70  20.30  99.00
78.60 20,40 99.00
ferirenrenineesdd T 78,90 21,30 100.00

.
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A NEW METHCD OF HMANUFACTURING RODS MALE
OF REFRACTORY CONPOUNDS.

Vollowing is = translatiocn of an article by V.V.
sn'kovskly and G.¥, Samscnov, in the Russlan-
lznguage periodical Lahallokeramicheskiye Meteps
irlv. A Mebody Ikh Issledovaniva Informatslonnyye
Faterisly (Powdsr MHatal Materials snd Methods of
Tnvestigating Thewm —Reference HMaterial )s Publighe
ing HEousze of the Acabeny of §clencss, Ukralinkan
S8R, Kiev 1959, psges 50-52. B}

14

The produciion of shaped articles from refractory
conpounds of the carbide, boride, nitride and gilicide
ﬁypﬁ is acquiring grester technlcal gignificance. Such
articlegg\thanis to the high temperature of fdsion of

he indiceted compounds end their durability during heat-
ing 4in alr and in'aggressive shrréendings, find applica=-
tion in the most diverse vpranches of indusiry - in chem=
teal machine-constructicn, ensrgetics, metallurgy, éieétfo-
techniouss and others 7. '

The most gimple artlicles made out of refractory

\

- 16 e




|G o e sra rode with a lafith up te 1 meter and longerfj

-Jr

However, the direct éztrusien of rods from thae powders of
refractory compounds, which is Justifiad in the case of
retale /%7, iz not possible becsvse of the regligible
placticity of carbide? poride, nitrids snd silici&e powders.
In the Inqt*tute for metel-ceramics and D eclal
allove, a metnod Va: recantly worked out for uhe naking of
pipes and rods ou+ 6 vrefractory compounds ¢§7, consigting | .
of nressing by fr“ﬂwioﬁ and subsequent extru@ion through a
spent of the mass made cut of tha powd er of a refractory
conpound ,nixed on{g plasticizer (sizing), and of aintering
the preparation oquaineda However, this method reguires
nroeliminary vdcaumina of the mass, which'ébmplieabs the
technology of producing the arti cleg both in the labora=",
torles end undar industrial conditions. In addition, the
raw praparations Teguire long drying before sintering.
Perfectlon of the method deseribed above consists
in pressing of the preparations,without vacuuming of the
mass. The use of an afcoholic solution of bak telite, as &

lseticizer, makes this pussivla. As the experiments

ko]

',

showed, bakelite is a satisfactory plasticizer.

.

Tor making coras from reflractory compounds i or
mivtures of these compoundsy, for 100 grams of powder

of size 10-50 microns, 25 grams of 45% alcoholic sclution I




cadt teke e are neoded: in tie case of borides and carbidé }

)

i boron eid sLidcs, 57 grams of a 35% sclution gre nesded.
The mixture le pulvsrized to = moist condition (alcoholice
centent at tne ena of the pulverizstion must couprise

,
1o

N>

Oty is rupbed throueh o sieve, with dimension of
mesh 2 millimeters, and lightly dsumpened with alceohol,

efter which 4% 3

°,
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sGied for preseing.
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Pressing takes place in a speclal press~form, which

i
i not adifférentibhisd, in principle, from that described

o

.

in oparaticn {37. The preseure of oressing doés not
1)

exceed 5 tons/square centinmeber (Teble

N Ipkis 1 -
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Pregsure for Pregsing Mgsses Made of the Powders of
Vard Rk Befractory Ceonnoundz on Bakelite
f ¢
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Kodys with =
longth 6001000 niliimeters were obiained by the method

tescribed, 1t belng known that these lengths ars ot

After drying In glr for 2-3 hours, the rods obtained

m_m 18 v -




are placed in s aeying cabinel st 60 ¢ and dried fer two
hours with the temperstare Laing rals ed to 150 to remove
the zleohol end the »olycondengate of bakelltey tha latter
cumevhnt hardens the rew preparation. After drying, the
are sintered in g Tamnan gtove in al atmosphere of
pydrogen or sonverted natursl gas. For sintering, the
redn sk placed Q graphilie combustion toats, ih which
gronves have been gut, waich correspond to the dlzmeter

¥

he grooves are grezsed with a mixture of

+3

f the rodge

Yy

fisky graphite with glyaawin to avoid the interaction of
the rod mat Jrial with

the combusiion boat.

in the st va. the rods ave exposed, preliminearily,
Lo a Uemperature cf )uo DCFTD“ 30 minntes, for complete
removel of the volatlle rroducts of the decomposition of
tie Dakelite. The optimum kethods of sintering verious
waterials are shown in Table 2.

In the uge of this method, the carbufization of the

K-

\
materisl of the reds et the cxpense of coking of the
bake it megt be taken into congideration:  the amount of

e corbon in the rods couprises from 2 to 5% by weight.

i

Trie iec not of vital significance in the production of rods

. "

from carbidaes and boridess non the less, for exsmple,in

materials contalning MoSip, thie amount is quite adeguate

-
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PRODUCTION OF KRITRIDES OF REFRACTORY METALS -

/F llowing 1s & transletion of an sriticls by G.U.

Gamaonov, X aaikxogwyaaavan B. M. Antonova and
T/V. Dubovik, in the Rucsizn~languags pﬁziﬂaical
HYetgllober q“ﬂcﬁegk”y@ ”ﬂ*@“ﬁ~1" 3 Metody Tih Taw
iovaniyva-=Infonrets

Motal Haterials and m,unaar oi Investigating Them —
Refsronce Material), Publishing House of the
pages 53~55./
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- P2 s
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ovanl oqnn"c Nﬂ%ag;gjv Qzuuaar
4eademy of Sgiences, Ukrainian SER, Kiev 1959,
Nitrides of many refyractory metals, including

miobivm, tentalum, tilssnius snd chromiun, are beginning

te be used mere and more freogquently in modern technology,
sq chemloal- snd erosion-resistant materials, refractory,
3 bﬁ&ﬁ??ﬁﬁigtsﬂt gl loys, which well resist abrupt
shangez in tomperglture, and alen sz condugting elements
i¢s, in bolometers ete. Tschnologieally,

sfon
the gimplest method of producing pure nitrides 1§ the

"

the pewders of refractory
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metals. This process is somewhat complicated by the

noesssity of preventing the similtaneous oxidation of the
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sitrided.  The nitrogen vas i

iﬁnwﬂarglﬁf ths motals Do
' passed through a spsclal cleaning systenm (ses disgram) to
clean 1t of oxygen. . |
Vitrogen from cylinder 1 passes through ccﬁper
shaving, beated to & temperature of 600-700 in & tudbular
stove 2 with a po?ceiain pire. Then, the nitrogen pasées‘
through & sysﬁem 5? gless cylinders 4, with diaméter 40 gnd
length 900 millimeters, which ere filled with capper ﬂnaving v
in z saturated solution of chlbrine smmonis in amaonda gas,
whieh serve to absorb the oxygen, and oylinder 5, £illed
with diluted sulphurie or hydrochloric acid and designated
for the neutrall z%tion of the emmonla wapors being carried
by the passing nitrogun. The procszs of purlying nitrogen
in thege solutiong can ba conducted u&ti’ the solution in
the fext to last cyiinder remaing col@rless. During
coloring of the solution to blus, it is necessary to com-
letely changa the golutions. During nsutralization of The
annonia v;porsg being carried off frow the first cylinders,
the selé golution ih the last cylinder werms up sherply
and ejection of ths solution ls possible. For this reason,
teaps 3 and 5 are provided in the gysten. For dpying, thé'. u
nitrogen is passad through cylinder 7 with concentrated'
Hp304, after which tf&bea of oxygen are sbsorbed by the

| o |
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fpyrozallel &, Fucther drying of the niurowcn is accom- '
plished by passing it through the cylinders wlth concen-
trated sulphurlie aeid andy, further, with calcium chldrids
or woime other strong ebsorvent.g.

The nitriding process tukesz place in the quartz

rezctor 10 with teo walls for preventing the falling of the

4
oxyeen of the air into the worklng area of the stova. The
Fazctor is closed by a rubber plug, from the gide of the *
1@561ng opening, torough which a quartz pipe eaters for
prazing  the altrogan over the conbustion boat with the
vowder whieh is belng nitrided, and also a pipe with a
soldered end for the thermocoupls, Hitrogen, coming out
of the working arég of the stove, across the quartsz
connacting osluay is dirvected iato ths sxternal vessal,
fror which it zoes, through a rubber hose, inbo the

ishehenke flask wiith water, which serves as a watér S0l=
ublon to form, in the systen, excess pressure and the ore-
vantlion of\the falling of air intoc the resctor through the
antry opaning.
Presgure of altrogan in the reactor is maintained ‘
constantly, during nitriding, and 1s regulated by a reducer, '

during bvubbling of the nitrogen, at the outlet . in the
Tizhcherlzo fleck, The tempersture of the procesgs is meap~

!graﬁ by a plstinunm~platinun-rhodium thermocoupls and is .J
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cgareh conducted, optimum
methods wevn establlished fer producinig nltrides of titanium,
ssnhelum, niobium, and chroiwiwn, with their typicsl chen-
fcal snelyess, as showis in the following tables

i

Hetnods of Pro&uciﬂw Wi*riﬁas and Thoir Typiecsl Chamleel
Coman P

ow et darre Tl asrh . S

:gnx\ Qf’

AR i R st

Sum

Lhride Nit rxé o Mev ]
g :1 : ; Drod.
\ it &y ; 3
i
4 : !
B S SN , L— o :
""") %6 ‘ ! { ° 22,0 21,2 ')kﬁol’
1200 1126 85,9 | 86.9 13.1 1 13.1 100
1200 ; oG Ga.LLl | 9240 7180 73 9259
{ AL00 {90 1es.E 7.6 11.2 1 11.3 | 68.9

t

A
wryal of temperatur 900~10)O, & mixturs
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el and Cri¥ ig produced, it dbeing known

£ . B . Ay o e g AR e JRR TP npy o b
that,with an increase of tempersture, CrgNlof a grey celor
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with e ketallic zlittar) besomnes dominant.
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