oo B T R N A S e e ARG T T T T T e Ty N R T AR A

B Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200460-0 Mghil

Ty CLASSI&/’\T ION . CORFIDERTTAL .
‘ - CEP. (AL INTELLIGENCE AGENCY ~ ' REFORT| 50X1HUM
INFORMAT] €D NO. -
FOREIGN DOCUMENTS mmgm . PE
' : . INFORMATION = 'L9h3 B R
SUBJECT Automotive industry ' i
« NOW ' DATE DIST, | 3 December 1976
PYBLISHED Monthly pericdical
WHERE

PUBLISHED Mosoow ’ ’ NO. OF PAGES ~ 6

DATE .
PUBLISHED Janvary 1943
SANGUAGE Russian

SUPPLEMENT T0

R it l§  THIS IS UNEVALUATED INFORMATION FOR THE RESEARCH
"R e o e USE OF TRAINED INTELLIGENCE ANALYSTS

Mﬂ%imm%&m" ¥o 1, i948. (Trzmalation B L h
spesifically rsquested. _ . i

SOURCE IDENTIFICATION

o 2

M.D. Genkin and A.0. Etin. "
Candidates in Technloal £.icnces

se rs 1a bile Construotion

The tendenoy in molern automobile coestruction is t.ward the inoreasing
use of gears of a diminished module having obligue teeth and an lncreased
nosbey of testh. In small-displacement engines, 2 ~ 2.5-module gears are
uzel. In oedium and large displacemen’ engines, 5= 3.75-module gears; in
_englnes for truoks up to 2.5 toos, 2.5 - 3-acdule gears; in 3- to L-ton w
truoks, 3 - &.5.module gears; amd in trucks cf 5 - 7 tons, 4.5 - 6-module e
S : PR : gears are used. Three obligue-tooth gears and iri0 spux geare are used in i
e TR the majority of automobile gear boxes. Cylinirical gears of the rear axle ‘ ‘
; i S 1o many cars are made with spur testh. About 60 peroent of gears it an ' . LR
antomobile are nbligue-tooth gears uni 4O paroent, spur gears.- )

The angle of engagement for tbe noet part is 20 doér@eu. Cormction
of profile is scliom used exoept on certain high-grade engires. The num~
oer of teesh ranges Zrom 18 to 4. :

The precision of moufacturs of passengsr-oar englc~ @OArs Gorresponia
te about Miret- o seocnd-class presisiou; for truck engines, to gbout third-.
or fotzrtin-0laus precision as rated by GOBT 1643,

Tor classification, gears are divided into the following categories:
by externsl contour (a) wita spur teeth, and {b) with obligue teeth; bty
diseasions (a) of the firet s 1.5 = 2.25-uodule, asd ?b) of the second
moge, 2.5 - §.25-wudule and (o) third rangs, 5.5 - €-molule; and by class
of preoision (s) first olass, and (b) secord olass.

Gepexe) Teohnolosy of Gear-Goiting
Ta the praceas of machiuing geers from oir&uhr blanks, it 1s neo-
essary to cut out a large quantity of metal. Thue, for example, the gear
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for the third speed of the ZI8-5 automoblle wolghs 2.2 kg, whereas the blank
befors forging weighs 4.2 kg end the forging, 3.4 kg. In other words, about
- 5V peroent of the weight of: the blank,.or 30 gercent of the Lforglng goen to

. waste. The machined surfuoe of a goar exoseds by about three times the sur-
fave of the oylirder of corresponding diameter. The praucision of masufastore
of the gear rim is determinsd by wore than & score of intervelated faotors,
wille the complexity of the oconfignration of ths snrface has aimost no equel
anong anto parts.

8ince ths surface of the teoth is not polished after heat treatment, the
precislon of the gesr omtnrally 1o determined to & great sxtent by ths guality
imparted up to the heat treatmsnt. Undor suoh conditions, the produstion
supacity of basic gear-outting operations canmot be high, and lags far be-
hind the rate of pouripg {wypusk). '

The rate of pouring of gesrs ranges from 0.3 ~ 5 minutes, while the
productivity of gear-outtimg operations in both prelinimry and semifinished
stages 409s not exceed 20 gears per hour, and in some casend 1 &8 lov as eix
gesre per hour per machine. In other words, tis production capmoity of the
maohines ir milling some gaare 18 ons-twentieth of the rate of penring. Thias
necesnitates vast parks of geer-ontting meohimery in antomobile plants both
hors and abroad.

The ooat of geer-cutting is Telatively high. Sevsnty psrcent of the
oost is for tools, of which the cost of raterial (high-speed stesl) ia 50 per-
cent, whils the proportion of weges is ocomparatively low.  With the cost of &
firat-olase outver for semifinished cutting at 200 rubles, and the usmal tool
11fe 1,000 pazta, the oost of the tool comstitutem 20 kopeks per unit produced,
while ths labaxr cost por unit rarely exceeds 5 kopeks.

Zcohploal Qpereticns ip Meohiniug Gesrs

The following table summarigzes the stages in the manufeotore of heat-

treated and non-heat-treated gears:
Operation Heat-Treated Gear
1 Hachining oontour

Maohining tsohnologicsl
datum lines

Prelininery sashining
Sexifinishel mobining
Finished machining

Heat: treataent

Maohining the o;.rativa base
Final processing

Beleotion of pairs by

acoustio charactericting
apd contect

Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200460-0

Noa-Heat-Treated Gsar
Mrchining contonr

¥echining technolegloal and
operating datvum jines

Prelimizary uachining
Seni finlahed machlaing
Finished meshining
Jimal proosssing

Selection of palrs by accustio
charaxterivtics and contact
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Tooth-maching operations 3, b, Z5 0, and 9 are the topss for anmslysie in
the present work, L

The rough-sachining cperations inciude rolling-on!, of the teeth, casting .-
“the wheel with-its teeth, abd’ Fough ‘@ llog and rougs elotting of the testh.
[#:n term "rolling-out® lwhbkn) 1% used by the authore to emphasize the '
physical pature of the oparstion -- a styong upwal sgueaxing of ths layer of
netal, in oontrast to the nenal rolling which gives = negligible Plastie defor-
mtion to the metal./ the seaifinished outting operations’. s
broaching of the teeth, profile shaping of the testh {shoor-speed ), and somi-
finished outting, and somifinished sbaping of ths teeth.

Tas following table ensmarirzes the above operations:
Operations Signifioncce lIatera) Allomencs Precision

of Oporation : for Sudbsequent Under
Maohintng aoar_ 16443

0.1 mcdule Mth clase

Catting of teeth ‘ - 38 olasg*
ular 6lean
operation

Pinal shaping of , 18t-20 class®
neshing

" ¥inl lapping of ' - lst-2d olass .
teoth for grede -

*The class of preoision of the opsration is determined by the olass of
precision of the out gear.

The moed to :duoe the consusption of gtcel led to the idos of rolling-
out teeth in hot state. The prerequisites for the development .and 4se of
rolling-ouk $veth emsrged wiik the growth of imductive hesaticg and the pos-
s1ibility of comduoting work in an Lnert ataosphere.

Soveral proposals in this field were vorked out by Frofessor Teeilkov of
20ITHIASR (Contral Sotentific Rosvarch Instituiz of Mechine Toc2vology);
s vagineer, Jrgavioprom (Orgnizatfon n? the Automcbile Irdustry);
Sekslor, sagineer, NAMI (Mosorw Astomodils sod Automotive Taatitnte?); Vorob'-
Jov, cuginser, Acadeny imens Thukoweki; and others.

%he dasto ooncepts evolved from these proposais inclvde: (u) automatic
Rovomsat of the blaok along the tnol; {b; use of 2 heavy mapdrcl baving in-
tarml oooling for holding the blank; (o mictenance of fixed tuaperature of
tae biank with the ald of induotive besting; (4) auve of a shaping instruzsnt
with 2 large ares; (o) production in mn inert dtaosphere; (2) use of cooling
for soals remsval, general coolisg of the setup, eto.

htmmbmtommmcmtmhms-ﬂmod-. The
blnkilmu-u:omo,memotmommhahgjmoﬂl,m
ahtiufuphchgaauﬂmﬁuwm,n-mmous. The total time
dependiag on the diwsnsicns of tho gear is 1 - 1.5 mtnutea. The woight of ths
blank ocwes down 15 - 9 psroent. fhe 1ifs of the tool {:0., the reok, saould
be significantly inoreased.
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The gears recoive incrensed bardness aince in this mothed the flbers

are.not machined across tho gyning and supplementery grinding and shrinbags iy o il iy
of the strusture i3 done.

- 50X1-HUM'

The. adcurecy of rolling-out of the blank in gears from 3.5 - 4.5 module
ranges from 0.15 mm to 0.12 mm in the moshing elements (profile, pitch, and
uug::ont). The recess in the gsar at the time of rolling-ont ie not dle-
torted.

The above-uentionsd process asems to determine the following teshnological
prosedure when rollimge-out of teeth is introduced: stamping of rousd blooks,
turning the rim, mmchining the technologieal datum lines, rollipg-out the testh,
semitiniuhed sutting of the teeth, shaving, eto.

While firsl adoption of the rolling-out process still reguires a preat
industrial effort, the mbove-mentioned considerations imdicate ths process to
be one of grest profitability. :

Oagting of Gsars

Experimentation in the centrifugsl casting of gears ie being conducted
is the UBER (at the Moscow Automobile Plaut imeni Stalinm, by Eagineer V. X.
Sokoluv), ae well so in the United States. According to avallahle data, n
centrifugally-osest steel gear blank, with subsequent normsilization, will pro-
dude & gear with ths following msohanicsl propsrties: nltimate tensile atrength,.
120 kg/sq mm; Brinell barduess, 350; oompression (szhatiye), 108 percent; o
olongation, & - 7 persent. ‘

- Clark, an engineer, experimonted in 194l with the casting of gears using .
vax ani "isocerite” matrices. Thess developuents, acoocding to bibilographic
data, prevent the formatfon of u okin and guarentes & blavk vith a moahing-ele-
wsnt precision of 0.1 m. .

Engineer V. N. Sokolor’s experimental work cut the casting time of one
blank to 1 - 2 nisutes. Tho oonsumption of metal may be sxpscted to be 10 -
13 peroent lower than in rolling-out. Cast blanks, as well ag rolled-out
blacks, vreguirs semifiniahed operations before chaving.

Casting, like rolling-out, assures high produotivity avd sbould have furtber
development. The question of the meohinablility of cast blanka in cubnnquent
opexations must he oleared up.

2ongh Millieg

At the present time, rough milling of the gear blank for gears of secomd-
and thiim-pitoh dimennions is dome by hobbing outters on spesiasi machines de-
signod for yrelimloary milling. :

The outter 1s wpeclaliy amped tc cut oa both stroles, and hue grinder :
2adil attechmsate. The outting spesd is 20 - 25 meters/minute with s feed of
1.8 - 2.5 om/revolution. The mean economical tool life in cutting gears of
the seooni.-pitoh dimonsion s 100 unlto. e production capasity is about 15
untte/hour.

~ Until reosntly, the machines most widely in use for rough milling were tho

© Type 5V-32 vertioal machine of ths "Komsomolets" Plant and ths 12-F and 74-N
Guld Ebergard. Also in use is the Type 534 horigontal machine of the "Kom-
gsomoletn” Plact and the Series No 12 Barber Kol'man.

Maochinds of inoressed rigifity hava been found to inorease the proGustivity
of milling opsrations and the life of tha tools. Hydranlis machines for milling
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steel gears ap to 8.5 mcdule have apyeared; these have fixed tool holders ani
inoxaased control and reinforcemsat of the other basic units. -Therc kas besn -
acme use of vertical-milling muohines of inoreassd rigldity (uei- and ocoti-
spinile) having Fixed supporte and a feod by moving the job in a cawriage
along verticsl gaildes.

In order to inorease the life of the tool and essare its nd formly effec-
tive uss along all linea, a machine hae boen created with horizontal movemant
of the suyporte ant tangential by edvenoing the outtor ia a horizontal
plene, According to data of the Antomobile Plast iment Stalin, the 1life of
the tool ueed for machining gears of 8.5 nodule was increaged from 150 to 250
units by this method, where velooity was 30 moters/wioute, vertical feed 0.7
nu/revolation and horizontal fosd 0.7 mm/revolation. Tangential supporta ere
being inatalled in yecent modsls of outting machines.

and & slight braking
bas ehown ; oo of the mechipe.
Acoonding to p 0ary data obtained on the basis of J-month operation of
Type 57-3%2 vortical mllling mechining, the installation of flywheels and
tightenlog of the zystem bae permitted an inorease of feed speed from 1.8
to 2.2 mm/révolution in cutting gears with a pitch of 6. g

> Zu8% be oonmidersd ss ocaly partially sffective.
uotivity and esonomic problems depend on the b<-2 T
: oual deaign dn hobbing-outters; (2) use of hand.
8lloy blades ca sectionsl hodbing outters; (3) the design of speoial high-
productivity machines for roughing-out . oo '
Thexo has been partial installation of secticpel hobbiag outters witch e
interolangeable outter-teeth racks at the Nosoow Automobile Plant Sment Btalin,

aml coaplete installation at the Gual Automobile Plant imeni Stalin. The Or-
@svtoprom has worked ont Lhe folloving Aepartmental standarde for these outters:

%o
Units

Qven

T0
90
5.5 1 76
130 6 - 14 125 a9
The use of scotiomn) hodding outters with high-mpeed steel rasks oun-
sidoredly lowers tool expemdiiuve. Fittiog them vith hard-alloy disks en-
ablee cutting spsed o be increased to 100 astars/minnte, :

Erperimental vork bes shovn thet hard-slloy blades out through hard, se
woll as slight)y » Steel bettexr thap soft; duotile atoel.

The moet omplex task 3o the orsation of an espacially rigld machine on
‘whioh to apply tiece new; faster outting methode.

)
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Rough Slotting ofvcaig;rioa; Gears i b B T, e e

Rough slotting 18 used where milling i# not powsibise becauss of the
spoolal deaign of the gear. The produstivity of these operations is extremely
low -~ abeut half thet of milling.

Such separate rationalization prooedures as use of gpeoial geav-wheel
-outters asd improvement in the number of passss per minute give oely partial
rosults. The new Nolel 0Z-7 gbar-glotting machine put out by Vol'man, the
Oseohoalovakiau firm, has increased produstivity to a certain degree.

The zachine 13 equipped for outting, at coe setting, twltirim (oot more
then four) gear blocks of the sems module. This not only cute dowa the time
of subsoguent resettlng, but inoroasss the presision of the blook, assuring
great consontriclty to the initial periphery of the ger-rim blook. The cardinal
solution, howsver, dopends on the use of sectional profile shaping.

Broaching of Teoth

N Ll Broaohing of the toothed periphery is an extremely productive msthod of h
TR swohining teeth end for this reascn long ago attracted the mttention of technolo- o
R PV AT . glats. Howsver, ths mannfacturs of droaching machines and the actnal broaching
operaiion on external-meshing geers is an axtrenely oomplex Job.

In 1936, Korsun', a Soviet engluser, sugmested a broaching machins com--
posed of saparate wheels, which mashine would aimultanecnaly broach all axteranl
testh. Nany difficulties have bsen encountered in workicg cat the design for ‘
the broache: and 1ts manufacture, and practioai ansvers have not yet been foand. .

AR Data bas bedn published om the simultansous broaching of 30-iooth externsl- L 4
Fin transmission gear on an ordinery vertical broaching machine modified for ‘ g ;
thic purpose. The trosoher was seoursly reinforced, apd the wnit dxewn down-
ward through 1t. The broacher was wade in the farm of angular segments rigidly
attached o the wheol. In the event of damege to the teeth of the broech, oaly
one segaent is affeoled. :

< Iz the speciel cealsntosatic mschine for sianltaneous broaching of all
‘ . teoth on o oylimdrical geav, the broaching is acocmplished in ono pass of the
waohine, during which sach recesn is maohined Wy ¢ separate. bromchsr, per-
uitting their iodividoel dvessing and adjustmont. The attachasnt and contro;
of the broachers 1s acoomplished by special heads.

st . ¥ : In other semisutomatic. brosoiiers, ouly one recess is cut at a time, after
i o . which the oiroular table on which the geer is fixed acoomplishes an indexing
revolution. . .

The brosohing of testh on gears taving external meching has not, hovever,
eshioved wile nsw either in the USEH sr in Amerion. Thic can be explainad by
the omplaxity of saunfasturing, sherpesing and inttalling suoh machinae, and
. T . by the faot that the precision of the finished onit ie not of sufficlent .
N L el Quality to permit normal spued in the shaving procoss. Its high produs’irity,

e e hovever; merits serious siudy and further working out for inductrial use. ‘
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