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TACC NR 4p6035598 SOURCE CODE: UR/0387/66/000/010/0062/0068"
AUTHORs Osipov, I. O.

0:G: Petrozavodsk Stete Univeraity imeni O. V. Kussinen (Petrozavodskiy
gosudarstvennyy univereitet)

TITLE: Love waves in the layer separating two anisotropic media of monoclinic
symmetry

SOURCE: AN SSSR. Izvestiya. Fizika Zemli, no. 10, 1966, 62-68
TOPIC TAGS: seismic wave, anisotropic medium, phase velocity, propagation velocity

ABSTRACT: The present work is an extencion of previous studies by I. O. Osipov \
(Volny Lyava v anizotropnom sloye monoklinnoy simmotrii. Izv. AN SSSR, Ser. geofiz.,
ho. 5, 196)). The author investigates tho dispersion of Love waves in a monoclinic
layer separating two anisotropic media of monoclinic symmetry but with different
elastic constants. Dispersion curves are plotted for phase and group velocities\for |
0, 1, and 2 nodal planes. The three monoclinic media employed are aegerine, potanaium;
tartrate, and tartaric scid. The Love waves undsr the stipulated conditions must —
satisfy the conditions:
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where each X x"epreeenta the ratio of tne corresponding elastic constant @ to the
denpity of thd medium. The dispereion is represented by
A 2n yD,
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(n=10123 ).

where n defines the number of nodal planes. It is fﬁund that when the ratio-A/H
changes at the site (0,Q) the phase velocity of the Love wave at any value of n
changes within the intervals indicated above. The velocity increases with increase in
A/HE. Vnen the value of A/H tende toward zero cr toward Q, the group velocities tend,
toward the phase velocities as defined above. At other values of A/H, the group
velocity exceedo phase veloocity. From a considoration of the conditions for mono-
clinio medin and other media, it follows thut the phase velocity of Love waves for a
wonoclinic layer at the contact between anisotropic media of the same symmetry--in
contrast to the case when the media haye orthorhombio symuetry or are ieotropice-has
‘lower and higher boundaries that are less than the velocities of SN waves along the X
axis for & layer and & half epace y > H under the conditions of
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| T4 waos found that the dispersion curves for the monoclinio and orthorhombic media
| have the same form as for ieotropic media. Orig. art. hao: 4 figuren, 1 table, and
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| 36 formulas. ,
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Osipov, I.P. -- "™Mcrpholory of the Vepetativs Nervous System of Large-Horned Cr:ttle."
Dr Bioi’l Sei, Moscow Technological Inst of ths Meat and Dairy Industry, 21 Jen 54.
(Vechernyaya Moskva, 11 Jen 54°
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SHCHERBAKOV, V.N,; NAGOVITSYMA, L.N,; OsIPOV, 1,8,

X-ray investigation of structural
changes and mutual arrange
gg ;:gividual grains in specimens of low-alloy iron in th:g p:g:l:sa
of L.gi'g-a;i.znAby’zxoxre tension. Fiz, met. 1 metalloved, 9
. H P . (MIR.A
14:5)

1. Gor'kovskiy issledovatel 'ski
y fiziko-tekhnicheskiy institut,
(Iron alloys—Metallography) (Deformations (Mechanics))
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0SIPOV, Iven Terent'yevich
(From two centnere to record crops; prectices of & flax crev)

0t dvukh teentnerov do rekordnykh urozhaev; i3 opyte 1'novodnoogo
gvens. [Moskva] Moskovekil rehochil, 1957. 30 p. (MIRA 11:4)

(F1ax)
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OSIPOY, loeif Zinov'yevich

(Tsteria's tressure] Sokrovishcha Taterii. Kasen', Tatarskoe
knishnos izd-vo, 1959, 246 p. (MIRA 13:7)
(Tater A.S.5.R,--Petroleum)
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Zinov'yevich; SOLOV'YEV, B.1., redaktor; EAKHRAMANOVA, I.M.,
%or

L Long journeys; notes on the Maritime Zerritory) Dal'nle dorogi:

iz primorekoi tetradi. Moskva, Sovetskii pieatel', %Zi;; 13?73'

(Maritime Territory--Description snd tresvel)
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ERASNOV, A.l.: OSIPOV, 1.Z., redaktor; YERSHOV, P.R., redaktor; TROFPIMOY,
AV,., telTRTOREMYY podaktor.

(Drop of gasoline] Kaplia benzina., Moskva, Gos.nauchno-tekhnicheskoe
izd-vo neftianoi 1 gormo-toplivnoi lit-ry, 1955. 47 p. (MIRA 8:4)
(Gasoline)
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o1V, Losif lincw'vevich
Losif.Zinov'yavichy BOYJRKINA, V., redsktor; MQROZOVA, G.,
tekhnicheskiy redsktor

[Prom e tourist's notebook] lz putevogo bleknota turista. [Hoakva]
Izd-vo TeKk VIXSM "Molodaie gverdita," 1957. 83 p. (MLRA 10:9)
(Buropa--Description and travel)
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OS1PQ¥,. losif Zinov'yevich; BOYARKINA, V., redaktor; TERYUSHIN, M.,
tekhnicheskiy redaktor

[Sakhalin notes] Sakhalinskie zapisl. [ Moskva) Izd-vec TeK VLKSM
*Molodeia gvardiia," 1956. 2895 p. (MLRA 9:10)
(Sakhalin--Deecription and travel)
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oSIPOV, 1. 2.

"In Zhigul; on the 0il hores of the Volga," loscow, 19,8
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PALRYKO, 1., kand.pooeraf,.naukg RIVLIN, A., shurnsllet; OSIFOV, K,,
smrnalist; OVECHKINA, L,.S5., red, o b . s AT

{Blagoveshchensk is 100 years old] Blagovesnhchensku 100 let,
Blagoveshchenek, Amrskoe knizhnoe izd-vo, 1958, 53 b,
(Blagoveshchonsk--Description) (MIRA 12:2)
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NIKITIN, I.. SLAVUTSKIY, S.: BELEN'KIY, V.. LAVRENT'YEV, V., 6 konatruktor;

OSIPOV, insh.

Mong the road of tachnical prograss, Mast.ugl. no.4:16-17
'59, (MIRA 12:6)

1. Nachal'nik tekhnichaeskogo otdela Malakhovskogo ekeperimental'-
nogo zavoda (for Fikitin). 2. Glavnyy inzh, kontory Proyektgid-
romekhanizatsiya (for Slavntukly). 3. Glav konatruktor kontory
"Proyektgidromakhanizataiya” (for Belen'kiy). 4. Stalinogorskiy
£111a1 Giproughlenssha (for Lavrent'yev). 5. Proyektnayn
vontnra tresta Soyuzshakhtoosusheniye (for Ogripov).

(Coal mining machinery)
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The high-speed

atoel sulwtitutes used in Rusia {e.9.. steels phne, £N72, ENTA
amd KI184), in which chromium ts the chivf alloying constitient,
are not of thistype Conanderation of previous work lndd the authors

to the choie of the following compositions

m (23] m
Carbon. % . 1 18 1-58
Venadinm o 1A () a8n
Tungoten. % bR bR 1] 2 a4
Midybaisnun. % 3 5 33 320 bR
(hrominm. % +3 (R (K] 40

51
135

[
ERTN]

45

In these steels the catbon content 18 bhased on the vanadium

content. ‘The above slloys were prepard in an H ¥ furnace, cost.
forgedd into billets, anmeabdd at 000" € atul coolrd in the fumace
(urves from data htai el with a dilatometer showed that the Ay
poina of the steels were between %20° and 800° C. g.curves for
tho steels showed thut they sll saneasod  minimum austenits

sability within the range 790-770° (1. Maximum coolin,
annsaling and eritical conting ratos for «e’umchinx wore alao o
o optimum quenc

from tho 8-curves. Investigation of t
peratures showed that the permisaible range was W

a8 8.y Wl

APPR
OVED FOR RELEASE: Wednesday, June 21, 2000

% rates on
biainrd
hing tem-
In all the

CIA-RDP86-00513R001238



et

New high spoeci wol steed  » Uy N
P ehhmbs 1939, N oy, e e 1 e tollowing B oareelds
wers fonnd atidactory us abstinutes for i hugh e !
ateed of IRTe W r C ) P w30 Mol b
w2h0e PNTRAR A0, and M PR g
abh Madhd hW e dd and LT AN e, the el
t hardness o
anh Lu? altee anncaling. nyooh Hew sl sl b FUTE]
hantening, and 4 oh e Awell wak L owlne g g
Hest .teeatments are descritwed B Kamuh

< pomte ¢t

ahontht hane the fidtosand a1t 8 PHrn

cote

T eatt® s.h WD

e et uteeatut (umnunou

APPROVED F
PP OR RELEASE: Wednesday, June 21, 2000
14

CIA-RDP86-00513R001238



Kflect of chomual elrinenty oM isuthetimal dscompest

tion of audtanite i low atiny high speed catlin oteels

[ Y XL el 1N ST N C oo el sl
An Investigatun oft

and 4w o e aabibing o

e hoasankin Lo statality ol Aot ke

BT UL the ompn ol At tomle s

<l amt on the prvs wer of anas crhntes

hements dinadvadd atstoaty tars M catnlisy

ddementa proved Lo e Mo, Mn, Co snd Ur whoen promnt

e qusntites 8t whnh no Cr cmtbule forms  V aml W

Aiewlvanl i atistomte apparcutly e the stability

of the leee Ut sy i sustoante o bowet u-

datnbty  This offect of unstable O tsibdes was ob

wrvest alw in the presenet ol wioes stabib carbides fer i

as Ko W AeLL and AX M b

sy Vs srVaLad <t Lcignaiust L avIEK TR

vage 1 T oee ot

Vet %o !
AR )

APPROVED FOR RE :
LEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R0012
- 38‘



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238:



"APPROVED FOR RELEASE
——— : Wednesday, June 21, 200
R = L 64 5 00 CIA-RDP86-00513R00123:
i didd T LR .
-l—i‘—““‘"'-’ .. , !‘! g !n? gv?—--‘a’ogvﬁ‘ ’~W~" . u‘,l Vo ':"'”:." .:' ‘ --::
o - arcriy o oot .o oo : p e
/ o 1

Y R / 7
a2 /
L ‘\ - structure and propesties of bigh speed steels contatming
o0 "/ WK A G Nl N S 4, e e e .
o0 phas compn. smi the strutuge of 11 lugh sprest sl (1 J
. H wvrr stwbed  The cathides uf the stecds wan il s 'Y
o0 3 et poatually wd 1y carhules conld diesalve all the albn
el” g oD omente O fheating to 1 T carhides At uot [ X ]
o0’ . e odve  anstente, but the paming of alloying el -o0
oo fi: e i austemite fte the carhile i lhvly. Anuroas \
..‘ e Tyand € contents Ted to an increase in austoot . LA d
M after hardonmg the eel  Hawever, the residual austenah Y )
was nut stable and Mol casily aftet temperg N B
eels hardeunt at R YL Comtaned deseaustomt e 1 J
The 1 Ont of Taen fhe s of austemibe g0 ket .
Loy Hhe s oenn ol (s cteeld (YR 1 I i _..
- ) 'Y )
Y J

(L!“'(AIIOG

el taLLuRBI AL Litgmatiat

APPROVED FOR :
RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238



OOOC0.0..DOO ;’ga.ﬁ;f"“\s..mOO'v'v---— . ¢
T &9 9 r YT Y R X 'YX X LA N
?9!.’.%?.%!93!!? 4 29!9?9[9.9.?.!..‘.9..;,
e A b AT lllUI.!JJ.JM-“Du.-t\o-l.t Vs el . :
UL L AL I < ..
e e T T eLLEIIEY o eperant vy et - . . 'Y J
p- Ths ieethormal anslermanion diaprem of vadereonied q Yy
sustenite. K. A. Owipov PN ERIRLARE . .
Claste 10 b 1948, M2-00in Rusaan! (m tenh the [ 1
umphe and the doubie Scurve, transition troan onc trasich -00
to snather indicates 8 change of the nature ol the new .
phase initisting the amianmstion of sustenite and re o0 D
«lting v 8 change of 1he temp dependence of the ve touary 'Y )
of transdurmstion.  Henre, on Saurve cannot te e3- R
proveed by one single equation  In terus of the theary of o9
alvalute reaction 18125, APPrATANCT of 8 new transfurmation -00
aucleus correeponds to s sharp changr «r cven change of
agn of the beat ami particularty of the entropy of activa . re®
thn N Thon LYY A
- ..
B X]-
- ‘o0
, ‘ee@
-feo®

a%e LS ol TaLLLALN AL N U CLOIMPICHTICH

APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R001238



O

Soooansoddd iy Ciesess
RRIAA M A LA AL feeetitiii ool i

-;A,V-‘ -, -
1 '—oo )
e X J

i
i
!

L
repcIIN 4D spepsotTey el b

e —
Tho hardness corve of nithel cOppel alicys KA
AR Y B M AN

a # (I (o fd rend mad v
ey T e comir of the fiatdnirss c N ynodontmuene
prated Allays of (b ralyte
: aned anm ab KURELLIRL
ni hes B hapiling s 1A compuapondd very s B
o the Cprome At whrh the fortomagnetv pau et -
the  allovs e aed  Thewe 4 oprogerty Changrs o
thus = caplaned wronling 1o the theoy of pomal st
tute of netals, 1w whe b the Al tard ot N te comaple b Iy
fulle o up by cles trons Tat wat ool Cuo Al cordingly,
changes the bond cneeRy mvur o AR YENURL A
the foeces of anteratomk Punads anftue e hoarsligss annee
eflective ly than do hatiee distosnaons, winh woukl canv

a may at Wt ol vu Arooat o oqu Nk alliss s

alwr change fromm paassivy to activy tatavidt s uls
by e

vigtw S3VEVEVE

. lvm-u'u-uu‘m

.- “
 — .
e = - -

s

,‘;
.
1 . .
3 s VALLUSIR AL el LONPRATIS W e A
chom SININY
onan St " o _'unn'- - -

"I ]

; ~r‘!‘r‘.'1‘-;—r1'1—1‘1—rr‘|——' el Ve e e
.o--..---.u-lun e V|m

1 4 ......00.00.0..0.0.0.....9...

) ...........'.................

APPROVED FOR
RELEASE:
Wednesday, June 21, 2000 CIA-RDPS8
- 6-00513R0012
38



1

Q'

1-63. Hardness Curve of Nklrl-(‘oprn
Adoys. K A ipov  Reports of the
Academy of Sciences 0 USSR v 83
Sept 21. 198D, 821 -8. In Rusastan -
Maximum hardness of Ni-Cu alioys
was found to occur st about 60 atomi
v 62 wt 'v) Cu A theory is pre-
ented which explains the shaiw of
the hardneas curse and the lueation
of its maximum point in o terme of
atomic structure

{twets fLluwtn’y

nad - Gam e Inovg e Chan. wa. N- S Kwwghor, RS USSR

T

L I Sl

TiweLy wdes - -

*
ave VL8 SITALLVIEN L LITERATIO? CLAMI K ATICY

,llé v diva LJ . . ViYW BIn NV
- I T Neice) wav omv Oal BNl ehiad) Ot cmy a8y
. - - ; Bl . 1 LS AL I K o e e
T I -;nu'unuu-mauin"‘""‘°"""
.0.000......‘100000..( X N XX
..O....0.0..‘.....O.......

i )

- = i It

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-0051

e o 4w u ar@y

1“..
Y )
.0
-0
.0
Y
Y
0
o0
oe
iise
Y
HEX)
o0
NE X
i':"O.
Y )
20
0
Y
90
1
e
wel

3R001238:



"APP
_ "APPROVED FOR RELEASE: Wednesday, June 21, 2000

ChA

Mutoa) solebility of meta K. .? Osipov
(had Nawk YO NN SS 11155-A( 194

of Nwen and Robef

re uan valetwe of t
eapt] valure at all  However, s plot

Al exptl data

APP
ROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R00123¢

N v Dobludy
}.—Citing soly data
Wi A 30 JeRY and Hansen ( Anfbos
der Zwerstofegronngrn 198) (C 1 33, AR for soly of
imetals in Au tts <hown that the throretwnl curve of soly
he dswlvet metal dors not follow the
of soly #1 wonization

jotentialy of the metals gives an eacellent 6t of theoretical
oM K owlapof!

CIA-RDP86-00513R001238



UBSR/Physios

CIA-RDP86-00513R00123¢

"APPROVED FOR RELEASE: Wednesday, June 21, 2000

0S1POV, K. A. \‘

11 Jan 1948

Orystallization
Magnotic Fields

mé Al 51 fram
aoaog»ag»guowgo Chemical Compor ommuos

14
~usion in a Canstant Magnotic Field,
bn.-.w Euz'nmin, Inst General and Inorg

g.guo»gnmvw
"ok Akad Nouk S3SB, fova Sexr" Vol LIX, Yo 2

* K. A.
Chen imeni K. 8.

Anthors stallization
aaducted same eaxperiments oo OIY 3
el S e L e

"» -
ﬁﬂulm%o%o o allays in alternating magnetic

f£4eld. Describes experiment with nickel-alumigun 8l-

-
UBER/Fuysics (Contd)

W3T003
11 Jan 19k8

woaub
) nickel. Rxpsriments show a
wan%ondvg&b»wamow»&b. oriented oﬁnﬁ»nﬁ«wﬁ -Mn..vu.
ohemical caompounds of metals take place. Sute

Acsdemicien G. G. Urazov,

CIA-RDP86-00513R001238

APPROVED FOR RELEASE: Wednesday, June 21, 2000



"APPRO :
PR R EASE. Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢

‘aaa8&BBWY v -
WW!Q?. $ee

R IS DA

B A4
i

L.t te te

v
.

PRl Q1Y et rarEURl .o

Fundamsdtz) 'rindlln ol alko lnt el hot strength
matallic alioys. N Oripewy. ;)o ludy Absd  Nash
SN AR 0D 1510 AN - T analysis s trased on the
N{C) curves (nn of electrons ha ng the encegy ) lot a-
anit yaron. The higher hot strength of the y-htbce w
explained by its lower denuty of edrctron states at the top
ol the wvupad Jevels Under plastic deformaten the
caergy and distnbutum of the electruns an the lattes
must change  The probalality of redintnbution 1 lowes
the fewer the permitted states an the wicanity  This
correaponds to a grestey resistance to defusination  Com-
ponents having the 3-lattwce and an N(f) curve stmilar 1o
those of y-iron have tittle effrct on the hot strength of
wron when they fonn » bl woln with it This s m
plained by 1he inugnthcant change of the A7) curyen
this caw  Components having an a-lattice and an N
curve differemt from thixe of 3 aTon ancrrase the hot
arength of 5 1rem There s sharp annuntfarmity of
electrom distnhnnion nithm the 11ttire, and there 1 devia
ton fram the metallic tomd  Cwenegally, enmponents
having distritrtiens of electron states Aiftering sharph
freun the  detphuton an s e will goere e the heat
seength of 4 arrm when a wolid sodn o fopmed  Suee the
foematum of a chem connprel woanchie v of Mafterences
Aitribntions, this phenomena wmay e uselul m devebop
ment projevts rrteat of data on N curves
A Loy

bngd . G oS \novgauic Chom om O3 Kavwahu,

com.n t.tetntY

ate VLB et VAL LILE &L viteeatuet CLasP K AT

apow 11V ei.ve

APPRO :
VED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238.



APOVED F RLEASE: Wednesday, June 21, 2000

| CIA-RDP86-00513R00123¢

R

08170V, he ae

USSR/Metals Jul b8
Alloys, Eigh-Temperature
Melting Points

»qme Relation Between the Mslting Point and the
Eeat Resistance of Metal Alloys,” K. A. Osipov,
Inst Gen and Inorg Chem imsni N. S. Kurnakov, Acad
8ol USSR, 3% pp

"Dok Ak Nauk SSSR” Vol 1XI, Fo 1l

Desoribes experiments on heat resistance of various
allqye--iron-chromium, iron-nickel, cobalt-nickel,
and manganese-nickel. Discussea relation betveen
haat resistance and nslting point. Submitted 7 Apr

&w;. _ 8/k9793
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USSR /Metals Oct 48
Alloys, 3igh Temperature
- Butectice
. “Hoat Resistance Factors of Heterogeneous
‘ v . A. Osipov, Inst of Cryst,

Metallic Alloys,
Acad Sci USSR, 3 PP

*Dok Ak Liauk SSSR" Vol 1XII, No &

Discusses factors vwhich pramote vlscous HHotub
4+ransition regions and, consequently, increasé
Concludes that, at high

plasticity of alloys.
temporatures, heterogenization of alloys in
utectic must lower their heat

systems with & e
resistance, vhile,

n___
USSR /Metals (Ccontd) oct 48

must have greater heat

g with a lover melt-
eat resistance thar do
ing point. Sutmitted

Jul LS.

heterogeneous alloys
registance than do phase
ing point, and emaller b
phases vwith & higher melt
by Acad G. G. Urazov, 17
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USSKR/Physics - Piasticity Sep 49

Metals - Allioy3

"Mechanism uf the Plssticity cmmchmmmmocn
Metallic Aliuys &t High Temperatures,” K A.
Osipov Inst of Cryst, Acaa 5S¢l USSR, Si PP

w_

"Iz Ak Nauk SSSR, Oided Tern Nauk” Ko

Experimentel study of binary apndé quaternary
metallic alloys confirmed that ope of tbe basic
factors in subject mechanism 18 intepnsification
of heterogeneous aistribution of components--&
process involving different degrees of stratifi-
cation of the components until a nev phase i8

) 150182

USSR/Physics - Plest.clty Sep 49
Metals - Alicys {Contd)

Concluded that solid solutions most

zreated.
astic flow ahwuid ve those for

resistant to pl
¢hich maximum solubility is

with termerature increase. Submitted 21 Dec 48,
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UGER/Metals ~ Alloys, Metallic
Nelting Point

"AR Aalytical Bxpressios for the Relaticn
Betwesn the Meltipg Point and the Heat-Resistance
of Metallic Alloys,” K. A. Osizov, 2 pp

"Dok Ak Nauk BBER" Vol LXVIII, No 1

Uses a formula obteined by Mott for slip velocity
©R boundaries of grains of moncatomic mstals amd
& formula obtained by Kelley for ratic of heet

of fasion t0 Boltzmann's constant to f£1nd a
formls which expresses relation between slip -
velocity oo boundaries of graims of sclid solue
tion and liquidapd-20lid Turves.” -Tis TeddCiSy

) . 2/5019%

UBER/Metals - Alloys, Metallic Sep b9
Meltizg Point (Contd)

il de:iownr, the Gweter e silid tespergture and
4be widsr the alloy's crystallization intervel,
811p velocity also dspends upon such valuss as

b

frequency of atomic oscillations, parameters of
uﬂ“uo-. dimensions of atoms, and number of

a which take part 12 slipping process.
Submitted by Aced B. T. Gudtsov 6 Jul A9,
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CSTFOV, K. A.

USSR/Metals - Alloys, Structure Jun S1

"Investigation of Plastic and Other Properties of
Alloys in Iron-Nickel-Tantalum System," K. A.
Osipov

"Iz Ak Nauk SSSR, Otdel Tekh Nauk" No 6, pp B48-851

Studies microstructure, elec cond, hardness and
deflection of alloys using specimena 2.6 mm in diam
and 85 mm long. Outlines expansion of lambda-
80113 soln in Fe-Ni1-Ta system at definite temp.
Resistance to plastic deformation of ternary gamea-
58011d soln in Fe-Ni-Ta system increases with ap-
proach of alloys to boundary of max soly. Sub-
mitted by Acad N. T. Gudtsov.
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Journal of the Institute of Metals with Fe radiation of 24 k',
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USSR/Metals - Structural Analysis 1 Oct S1

“Thermodynamic Criterion of the Resistivity to
Plagtic Deformation of Completely Saturated Solid

8olutions of Metals,” K. A. Osipov, B. P. Stoyukhin

®"Dok Ak Nauk SSSR" Vol LXXX, No 4%, pp 627-630

Discusses mechanism of plasticity and introduces
concept of thermodynamic criterion, analysis of
which shows that solid solns near satn limit may
possecas high resistivity to plastic deformaticn
vhen 24 phase, coexistent with the solid solns ac-
cording to phase diagram or sepd from them in

222729

MRS Ao (R s
e

— . ——

pnnonbﬂ.ou Frocess, considerably differs from the
salid solns by its chem campn, cryst structure
and specific vol. Submitted dy Acad G. G. Urazov

29 Jun S1.
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Planing Machines

Work experience cf YU. Kotakev, an ¢fficicnt planing mechine cperater, Vest,
mash, 32, N~, 12, 19¢2.
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OS11r0ovV, K.a.; FEDOTOV, 5.0.; LOZINSKIY, M.O0.

e £ 2

A new mechaniem of plasticity of metallic solid solutions. Doklady
akaé. Nauk 5.6,S.R. 89, 57-60 '53. [Kng'. tranelation iseued by Natl,
Sci. Poundatiop, Waeh,, D.C, as BSP-tr-19, 5 pp. (June '53)].

(Ca 48 no.1:93 '54) (MLRA 6:2)

1, Inst, Machine Practjce, Acad, Sci, U.S5.S.R,

Authors summarize conclisions of several 3ritish investifators, whose works
on "new" mechanism of plasticity in Al and Zn when they are deformed with low rates at
elevated temps were published in "Journal of the Inst of “etals" for 194,9-1952. They
discuss exptl data which corroborate possibility of similar mechanis f nlacti
so RRPROVED m&nﬁhmaowmﬂeidayp&mmzLdﬂgﬂetatgﬁ-ﬁbmmﬁﬁ@}; '
mechanisnm and disputing assumption that this mechanism in "new", not actually represent-

ing phenomenon of recrystallization. Four rdcrographs accompany articlz. Presented
by Acad., N.T.Gudtsov, 12 Dec 52. 259715
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Osipov, K. A. end Fedotov, 3. G., Moscow

The heat content and mechanical properties of metals
Izv. AN SSSR, Otd. Tekh. Nauk 2, 98-10%, Feb 1955

Cites experimental data on the relationship between the heat content and
the mechanical properties of various metals. Diagrams, tebles. Thirty
references, 10 USGR

Institute of Metallurgy iment A. A. Baykov and Institute of Machine 3ci-

ence, Academy of Sciences USSR

November 22, 13%4
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Auther Osipov, K A
Title - 8lippage Al ng Grain Boundarfes in Metals at High Temperatwreg

Tig b Iesledovaniyn PC zhnroprochrym splavam M., AN S8SR. 1956, 48.5]

Abstract  PFurther medifications are made to the theory of inter-crystaliite -
slippage in Detals, proposed by Mott (Mott, N.F., Proc. Phys. Soc.,
1948, 60, 340, 391). 1t 1g Proposed that in the islets located at the
Place of mtual coatact betwesn the grains, where the atomic surfaces
show good adhesion, the potential-energy barrier, overcome by a group
of n atams as they approach the Yiquid state, 1s determined by the wlue
of the energy E— n ¥p —=VgT/T ), where We¢ 18 the heat content of the

Card : 11
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Orig Pub  : Prochnost' metallov. M., AN SSSR, 1956, 55-57

Abstract : Ip an carlier work (Referat Zhur Fizika, 1957, Mo 2

3882) 1t vas shown that for mADY metals there takes place
the relation Q byp., where O 1o o1 . r € Laxes
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Grig Pub . lso.ed ovans o opo tharopro hnym splavam M., AN 888R, 1.5, 151-15"
AbLat et It 1. nown that for most metlais, regurdless of the type of the crys-

ta tr e gt ge the relationship Q hw; holds quite well (g is the ener,:cy
P orertvary onoof se . f-diffusicn, wy the heat content of the liquid

metal at the melting poiat) This indicates a close connection between
the self-diffusfon in solid metals and melting from the energy point of
view. It {s possible that the gelf-diffusion mechanism contains the same
dlstur-ance t> the order in the crystalline lattices as the melting pro-
cess. This agrees with the tdeas introduced by Ya.I. Frenkel' (Kineti-
rheshaya teortyn zhidkostey /Kinetic Theory of Liquids/, Publ. by Academy
of Sclences, USSR, 1945). Bibliography, 55 titles.
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Investigating nickel-chromium syoten alloys by the hot hardness method.
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(¥ickel-chroniunm alloys—Testing)
(Metals at high tenpaeratures)
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The Calculation of the Limit Valuesg of t.a Activesicon Bners f Vuir:
Processes in Solil Metais

in the crystal. Some specinl cases of thia stute ure
ther nuy occur separately or s.nultanenusi . For =+ =@

tivation ener:zy one nuy write Al e nq, where n > e

the number of the simultancously activated atoma i oov

ard 7 - the activation ener”y of the forrmat:on of *:»e Tk

of the extreme thermodyancic ingtability n boe orost - ,

one activited atow;. The suthor azsumes that the wil 1o

(for tae sanme metal ant for the sane gpecial tage of

vation! varies only slightly if the axternal -ondit.

chunged. The variety of the ex;erimental valucs of

energy 8 caused mainly by the 1ifference between t « = .. .2

sf n, ‘.e. by tue 1.fference Yetween ine activited a

Jome g, 0C i, In 0y are liguaned .n a few . inea. L.

certmental dats are oargrentooan fnvor of the .0

gdopothesta and they de onatrate that tae bt
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The Calculation of the Limit Values of the Activation Zneriy of Var:ious
Processes in Solid Metals

periodic function of the utomic number I of the elewment. ™
are 1 figure, 1 table, and 5 references, 3 of whi:} are
Soviet.

ASSOCIATION: 1Institut metallurgii im. A, x. Baykova Akadenmii nauk §S8%
(Inetitute of Metallurgy imeni A. A. Baykov, AS "SSR)

PRESENTED April 11, 1358, by I. P. Bariin, Academician
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thermodynamic plabiliity nnd Gy chate o inbo Lhe T a0
state. In metals in which poaymorplous transformati .
occur, deviations of different type may take place s:ie
by side with those described sbove. 1In this case st s

given temperature T & Top (where Top 7 e

temperature at which the low-tempersture modificHti.n «
changes into [ ) scme atoms may attain the state bty wiich
they are normally charactensed at 'I‘(113 . These devintions
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Activation EBnergy for Creepr and Other Processes in gc1id Ketals
from the ideal structure, called by the auticr 'dcmains

of limiting thermodynamic instability', may be eisc

referred to as domains of "lccal fusion” or "locaui |

phormous transformation". To each of suclL iomains a

certain average number, n , of stoms can be as-:ibed

eqd

Al
winich can vary depending e temperature, appli strecs
and other factors. 1t wag’ by the author in one 7 fL:s
earlier works (Ref 4) that in solid metals with the face-
centred cubic crystal structure, the experimental va!ies

of OH , the energy of actlthion of volure self-
diffusion, obey the law AH = nq , where =n . ‘'ie
number of atoms, «q is the Leat of format: .+ ¢
of lmitiny 'bLermodynnmic inctar ility ner o, oag o
valuon of G ontealated by tve gt o e
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Aclivation Energy f(or reepr and llel L ternne

in every case, be exjressed ty the ec .a~i.n AL - o
by a similar eyuation of the same tyre. The activated
state of stoms 1in each of these processes is €ssentia. .y
identical: it reprecents the Hmiting, critizal
thermal instability in the crystal. In Farticular
this state corresponds to that which is chzracteristi:
a transition from the soiid to the iiquid state, or of a
solid state transformation of the a->3 type, where
@ and P are the low and high-temperature modifi-ations.
The critical state of elastic stability can also represent
the activated state. Dependircg on the cenditicps, all
these cases of activated state may sxist separately cr
Jointly. The limiting state of thermodynazmical instability
of the activated group of etsus may be csused by the acticn
of various factors such as thermal fluctuations, appliec
stresses or various types of radiaticn. In any given
metal, the quantity q is hardly affected by the variation
of the external factors governing the course of the studied
phenomenon and it appears to be a link conunecting varioge
different phenomena and reflecting the identity .t ¢}
nature of activation of theose processesn.  All the Ailfe crnces
Card3/¢ in the values of the activation energy obtalined from
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o special m del was anpumed for tuesc centers. T:o

vaiiues of q calculated according to the above mentiored
expression, and also pome values of the so-ca.ied crerry

of "hole formation" (found by various methods for t.e
experinental investigation of 5 metalo) are given in 2

tatle. According to this table, the resultas of thia ;a;er

and of some previous papers on this gul:yect ahsw very

good agreement., For metals with polymor;hous convarslons,

the concejtion of the centers of trermody:anic irstnty.oty
may be generalized for the case that the ctate in trere
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On the Values of tire .ctivation trerpy of Selfdiffueion In TiLuid hetois
which =ma, occur in solild metalp. The e.perimental latn iner
to available yerrit the following ~onclusion: he va.ues of
the activation energy of the solf-diffution O ”1\- ¥ in
q

liquid wetals near melting point have to antiafls the equation

4 1iquid = q - L where L denotes the latent neat of fusien.

A tunwle rives the vaiues celeulated by means of this eguoticon

for ¢ elements. According to the data of t is jajer, t'.e

method of viacosity irn no cace pernits a jroper teterminat:n

of &, . ... For iron und iron-carbon alloys, “he mctrol
;1qu1d

of viscosity znud tle method of the ralioactive isotojes ~ive
equal va.ues of & H . ... naturnlly, the above-ligrtus.ea
liquid
evierimental duta are insufficient for tle appiical
q - L for any metal. Iy =CORyoTILT Boce

Ton oI o wLe

egquation Aj%iquii

equations A4 H = nq and 4 Hliquid = q - L the conclusion il

be drawn that the self-diffusion in liquid metals (lifferensiy
from t:e self-diffusion in g0lii mrtals) is connrcted witn
an inlividual activetion (arnd not with a roup notive . oon
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18(3) PHASE 1 00K EXPLOTTATION 30v/2103

Tsentral 'nyy nauchno-issledovatel'skiy {ns:.itut tekhnologil { mashinostroyeriys

t Struktura i svoystva zharoprochnykh materialov} (sbornik) (Structure and Prop-
erties of Heat-resisting Materials; Collection of Articles) Moscow, Mashglz,
1959. (Series: Its: (Trudy) kn. 93) Errate glip inserted. 4,000 coples

printed.

USSR. Gosudarstvennayd planovaya komissiya and

Additional Sponsoring Agencles:
-issledovatel'skikh 1 proyektnykh crganizatsly.

Glavnoye upravlenlye nauchno

Bd,t Z.N. Petropavlovskaya, Caadidate of Technical Scierces; Ed. of Publishing
House: N.A. I.nuovaj Tech. Sd.: A. F. Uvarove; Managing Ed. for Literature on

Metal Working fad Tool Making: R. D. Peyzel'man.

workers of sclentiflc regearch institutes and
for engineering staffs of plent 1aboratories of the boiler and turbine
industries and power stations. It may 8also be useful to staff members of
higrer educational {nstitutions studying problems of physical me tallurgy.

PURPOSE: This ¢oo0k 18 intended for

Card M/ 9
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W NLitening house. V A Riteos, Tech RS A P dgusswn,
Editarial Doards I P Bardin, Acadesician; 0.V furdyunoy,
Ac ateian; N V. Ageyev; Corresponding Mesmber, USSR Academy of

Actorcen; 1 A OMing, 1. K Taviov, and 1 P udin, Cardidate
af Technical 8clencen

PURPGSE:  Thie book 1e intended for metsllurgists concerned with
the structural metallurgy of slloys

COVERAGE: Thi® 1s & collection of specisliszed studies of various
rohlems In the atructursl setallurgy of heat- tant alloys.
orne are concernsd mith theoretical principles, sose with des-
eriptions of new equipsent and methode, others with properties
of specitTic waterinls. Various phensaena oecurring under
specifies conditions are studied and reporte® on. Por deteile,
ses Table of Contents. The articles sre sccompwi® by a nus-
ber of references, bvoth Soviet snd non-Soviet.

TABLR OF CONTENTI:

Oding, I. A, V. 3. Ivanova, and Yu. P, Libegrov. Role of the
Surface of Separstten in Creep-rupture Pailure of Metale

Davidenkov, B. . On One Contradietion tn the Theory of Celd
Shortnes

W(m Diffusion and Bsat Mestetarce of Metal
- see

V. A, R 3, Da Xoy, 0. 1. Datawo, W, ]
n’::“!." N ] M o °¥u rte

t by {OOIQII.,
atalurive. Bffect 8P Bliurtwrel Pecu

tarities

on the khulor of Matale at Nigh Temperatures
Card 2/12
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V0L, Abran Yevgen'yevich; AGEYEV, N.V., red.; ABRIKOSOV, M. Kh,, doktor
tekhn.nauk, red.; KORNILOV, I.I., red.; SAVITSK1Y, Ye.M., red,;
0SIPOV, K.A., doktor tekhn.nsuk, red,; GUSEVA, L.N,, kand,khim.
nauk, red.; MIRGALOVSXAYA, M,S., kond.Xhim,nauk, red,; SHKLOV--
SKXAYA, I.Tu., red.; MURASHOVA, N,.Ya,, tekhn.red,

[structure and properties of binary metal systema] Stroenie i svolistva
dvoinykh metallicheskikh sistem. Pod rukovodstvom N,V ,Appeva. Moskva,
Jon.izd-vo fizlko-mnten.lit-ry. Vol.l. {Physicochemical properties of
alamanta; nitrogan, actintum, aluninum, amariotum, bnrium, baryllium,
aned g o aratemal Pletbo bhlml ahimnbin avalatva atamintov) Hintemy
neobn, oktlutta, plbamtalba, e Vb ba, bas Vo, a8 be, baea 10700,
Th P (Mia V1 )

1, Chlen-korreapondent AN IIGH (for Agnvav),
{(Matals) (Phnae rule and equilibrium)
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K.A., and sotnichenko, A.L. (Moscow)

AUTHORS: OsipovVv,
nergy of Creep and Fracture

—_—
Values of the Activation E

TITLE:
for Aluminium During Tension
PERIODICAL:Izvestiya Akademii nauk SSSR., Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 3, PP 139-141(USSR)
The present work

ADBSTRACT: Previous work is briefly discussed.
9.99% Al after rolling at zoom
-4 mm Hg)

Testing took place in vacuo (10
. The specimen was

tures of up to 550 C
e length of 22 mm and diameter 3 mm.
elationship:!

temperature.

and at tempera
80 mm long with a gaug

The results confirm the r
T = toexp(AHL/RT)

me to fracture, T0 is a constant,

QH) is the activation energy of the process, and

R and T have the usual meanings. Fig 1 shows the straight
line graphs obtained for log time against inverse
temperature for different stresses. Fig 2 shows the
relationship between A1 and the applied stress. The
curve is not linear and OH] approaches 2 1imiting value,

Leliaved to be 7.2 k cnl/g ntom (the theoretically

where v is ti

Cnrdd V/?
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pie” (Heat-resiatant alloys) (Diffusion)

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238:



-

| "AROVOR LAE: dnesday, June 21, 2000 CIA-RDP86-00513R00123¢

S e e vl ST W PR T LA PO 5 T30 EROGASIR

SRR A Y W TEYE N I !

Pabbb, T T S W T R IT S WYY G S Sy e o) L
Jolutions by the Method ot Hol dlas diieoa

PERIODICAL: lzvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr &, pp 77-81 (USSR)

ABSTRACT: Binary alloys of nickel with iron, chromium, vanadium,
titanium, molybdenum, tungsten and tantalum were made
from metals of high purity and heated in vacuo at 1150 to
1200°C for 40 to 48 hours. The hardness was determined on
polished samples using VIM-1 apparatus with a diamond
pyramid and a load of 1 kg at 850 and 1000°C for one to
twenty minutes. The diagonal (d) of the impression varied
with time (t) as follows:

d = atb

where a and b depend on the alloy composition,
temperature and load. Fig 1 and 2 show typical curves
for the relation of d and t for Ni-Mo and Ni-W alloys.
Fig 3 shows the relation of (a) with alloy composition

a is the characteristic parameter for short-term hardness.
Fig 4 shows the relation of rate of plastic deformation Vtr//

1
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r6(6) SOV/20-128-2-17 59
AUTHOR: Osipov, K. A.

TITLE: Structure and Energy of Grain Boundaries in Metals

PERIODICAL: Doklady Akademii nauk S58R, 1959, Vol 128, Kr 2, pp 284-287
(USSR)

AR TTHACT Ny thoe thaory of Mtalocatione (Refa --1) {t wan nhown that the
Vooanbarlian betbeoonn Ehe BYERRRTIE STN TR nmat)l angloe ot b v Inatna
[} ' " v [ | 1 tooa I T B ) [ I TR B oy e b e i .

(ST 1 Ve TR T o A o )

't L ‘
defined au followe:r y = Z;;%T_t—SY B8(A - lu o), wheae  leboles

the energy per unit of area of the boundary, ¢ the shear
modulus under the assumption of an elastic-isotropic medium,
Card 1/3 b the Burgers vector, ¥ the Poisson coefficicnt, ® the angle
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Structure and Energy of Grain Bournderies in Netals SOV/20-128-2-17/59

of disorientation or the angle of relative rotation of the
crystals which are in contact with one another round the com-
mon 8xis in the boundary plane, A 8 parameter dependent on the
nonelastic energy of the center of dislocation. Theory restiricts
the applicability >f the above equation 10 the range of smell
angles of disorientation (no more than 15°) if h > b holds for
the distance h between the dislocations, but elso at relatively
large angles (25-300) (if h~vb) this equation is in agree-
ment with experimental data. This agreement indicates that the
errors partly cancel at large angles. R. Smolukhovekiy's dis-
location model (Ref 5) permits an explanation of this sgree-
ment. With the help of metals with face-centered and cubic
Lody-ceutered lattice, the author demonstrates that the energy
at grain boundaries with large disorientstion angles a8 cal-
culated by the above equation ogree, with respect to the juan-
tity, very accurately with the activation energy of certaain
proccuoses in the crystals. These processes mean the developoment
of centers with extreue thermodynamic inotability of the crystal
atoms or of centers of "1ocal melting" (Refs 6-10). Under the

Contt tionn anvumed b the autheor, B ~ty 3 8 (1 - In Q)Prs is
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18(7) sov/zo-128-3-26/5e

AUTHOR: Qg}pgngg. Ao

TITLE: Grain Crowth and Creep in Metnle

yEHIODICAL: Doklady Akademii nauk 9SSR, 19°9, Yol 128, Nr 3, PP 520-531

(USSR)
ARSTRACT: p. Feitham (Refs 1, 2) showed that . gothermal grain growth

in recryatallized metals of & very high degre? of purity may
ve defined by the equation De- Dg - Koexp(-AH1/kT§l, where

Do and D denote the average values of the initial and variable
diameter of %~ grains (neasured at the instant t of 1pothernal
annealing). L denotes a parameter defined by the values of
atomic volume, lattice constant, and surface tension at

the grain boundaries. & Hy denotes activation energy, k Boltz-

mann's constant, T the tempersture in Og. In pure metals, the
jeformation ¢ satisfies the equation € = pt?  at high tem-
peratures within the unsteady range of the creep curve with
one rotation. P and n denote temperature—dependent constants,
t the period of isothermal creep. Thepretical jnvestigations
card 1/3 in accordance with experiments yielded the relation

APPROVED FOR R :
P ELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123
- 8‘



P86-00513R00123

AR TR
RS

. dls

9> where 9 denotgg the limiting

the erystal lattice.
r

N the meta) withoy P YROrphoys
transtormationa of the Centerg of "local melty * Q 18 ¢q].
Culateq by the forryly T H
7T -1n Ts)-ez%o where
he 80l4d
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Grair. Growth and Creep in Metals sov/2 -128-3-26/58
petal at the melting point Ts und standard tepperature 255.1(0E;
S298° denotes the entropy of the solid metal at the latter
temperature. Alﬁ = AH? =E_*q holds for metals of a high

degrece of purity. The following experimental values of activa-
tion energy (inm kcal.g-at™ ') are obtaincd for lead: AH1 = 6.7

(Pb 99.9799%) and OH, = 7.7 (Pb 99.99%). The validity of the

above relations confirma the nssumption that with increasing
grain size and also with uneteady creep Ahe sctivated ntate
represen’s the gtate of maximun disorder in the crystal lattice
(or the state of "local flow”, or the "ozigin of the transition
to melting” acoording %o N. . Nachtrieb's tersinology (Ref 11))-
The vacancies, which are "centars of local melting", may form
activated sites within the lattice. There -are 13 referenc:8, 5
of which are Soviet.

ASSJICIATION: Institud metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute of -Metallurgy imeni A A. Baykov of $he Academy of
Sciences, USSR)

FRESENTED: ¥ay 27, 1959, by 1. P. Rardin, Academician

SUBMITTED: May 22, 19959
Card 3/3
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Osipov, Kirill Afanes‘yevich

Voprosy teoril zharoprochnosti metallov i splavov (HBeat Besistance of Metels and
Alloys) Moscow, AN S8R, 1960, 234 p. 3,500 coples printed.

Sponsoring Agency: Akedemiys neuk gegR. Institut metallurgil imeni A.A. Baykova,

Resp. Bd,: I.A, Oding, Corresyonding Member, Acaldemy of Sciences UBSR;
Ea. of Publishing House: G.B. Gorshkov; Tech, Ed.: Ye V. Mzkani,

FURPOBE: Thie book is intended for metallurgical engineers and scientific research

workers studying probvlems of heat resistance of metals and alloys.

COVIERAOY: Tha beok doals with theoretical problems of heatl renistance of metale and
prtal phases in various ocombinations, Atomic bonding, the Alstortion of the
nrystal lattice, styacture of alloys, molation hetween the strength and the
plantindty charantertatios ana melting, tomgeraturs Anpandancs of mnohanical
Moy tien of motal phassas, vwlnHmmh‘ p bmtusan A1 ffuston and heat rentatan o,

Card /1
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69657

S/l80/60/000/02/013/028
/P NE00 E111/B135
AUTHORS: Ivanov, v.I., and Osipov. KLA,__(Moscow)

TITLEs Investigation of the Kinetics of Recrystallization of
Technically Pure Iron during Rapid Electric Heatling

PERIODICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tekhnicheskikh
nauk, Metallurgiya 1 toplivo, 1960,Nr 2, PP 87-92 (USSR)

ABSTRACT: The authors point out that recent investigations
(Refs 1-8) of the recrystallization of cold-worked metal
at high rates of heating have enabled rocrystallization
time to be roduced to fractions of a socond. But the
vartonn explanations propesad (Rafs '+, B) hava not boan
suppor tod by adornale axpo?’ fmental datn In tho prosont
worl the authors desceribo thell phveatipntton of
recryutulllzutlon Kinotics undor toothoermal condt tions of
iron (0.016% C, 0.19% Mn, 0.06% 81, 0.008% P, 0.01% 8)
in relation to hoating rate. Ring speclmens, 50 mm in
diameter, and 1 mm wall thickness. were machined from a
deep-drawn cup. During deformation and machining the
card specimens were carefully cooled and kept at below «-lO.OC
1/3 between operations. Heating in the experiments was 1n a
single-coll inductor at 2500 c.p.S. and in a salt bath: /
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69657

8/180/60/000/02/013/028
B111/E135
Investigation of tnhe Kinetics of Recrystallization of Technically
Pure Iron during Rapid Electric Heating
heating rates were 500 and 0.5 0C/sec respectively.
The temperature was measured with 0.08 mm diameter
chromel-alumel thermocouples welded to the specimen.
On reaching the requirod temperature the specimen was
' kept at that temperature I 3 ©C. Fig 1 shows a typical
= osaillographk. After the 1sothermal holding the
specimen was quenched in watar after 1nduction heating
or in an alr Jet after sait-bath Leating. Fig 2 shows
the logarithm of time of start of recrystallization as a
function of annealing temperature in the salt-bath
(~urve 1) and inductor (curve 2). In Fig 3 the same
rolat fonakips aro shown for n heating rate of 500 ©C/sac
ot for dlfforant hant troatmontas temporing at yo0 ©oC
for 1 omin hinfore annhen i ing Coapaon 1oand 1)y haattiny
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8/180/60/000/02/013/028
El111/E135
e Kinetics of Recrystallization of Technically
pid Blectrie Heating

of the time of start of

8 reduction ip the activation
ge from 57, 25 tq 26.9 kcal/g

these changes is the

e of the reversi

on and recy
time ang temperature (g sch

81ven in Fig 4 in terms of
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