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Econcmicel Effectiveness of Group Machining Matioda
A, Ya, Bel'chenko and qt. G. Yatsenko
The e/\t:onomical effectiveness from ths intro_dﬁction of group methods can be di-
vided into direct and indirect, into factary and outside factory. The wtside Tactory
effectiveness is usually only indirect, ‘

It should be pointed out, that the economy from a more rapid introduccion of new
machines into nationalleconarw, assuring the introduction of new highly productive pro- .
cesses {sn comparison with old procecses),appears to be, as a rule, very agreat,indi-
rect econamy can exceed by tens of times direct eéoncnw. '

At present time is consjdered only direct economy and '.bhe effectiveness thereof,
In conformity with this .we shall discuss below certain methods of determining econ.o—
mical effectiveness, recommended by VPTI of Lensovnarkhoz and the proposed by A.Ya,
ABel' chenko method of determining the labor savirg econoxy by the introducti'on of group
methods.

mg method is of great importance,because ‘econcmical problems are closely con-
nected with technical and should be based on them,

I't means, that to calculate econcmical effectiveness it is necessary to emrn;m 'the
conditions of introducing .group machining assuring maximum econcmical effects

We shall briefly discuss certain prerequisites, whic'_lli should be taken into cons

sidefétion ;lie‘_h determining economical effectiveness of groub methodse

It is ﬁscéssary first of ali to 'R;é'ke into ;onsideration; f}lxa‘t at the modern stage
of development of econcmical sciences caleulations of economicai effectiveness appear.
to be more or less valid only in the case if they are app‘l:i.ed>.to concrete conditions

and are based on real data.

Consequently, a reliable celculation can be made only for each concrete case,
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| When calculatiné “the econcmical etfect:lveness of employing group machining the
ente'rprises should ut:nize data taken from factorry practico and the stardards prevailing
'l-&- planta. T .

To detemine, the i)qiasivb]-.e eccnomnical effectiveness of emplds;ihg grcup #nchining
at planning enterpris';e; itis ;J.ecessary to'émploy data of leadi:g out:l‘ité of piven
brerche | .

When dejermining effsctiveness of group imchining it ics necessary to take into
consideration the real condificn:’(‘:f croup manui‘acturing.inclpding the characteristic
features of organizing group manu.‘;.‘acture.'

A rechanical transfer ofvconventionl.l manufacturing conﬂitic;ns into zroup condi-
ticns leads to greater errors and reduces to nothing the value ;)f all calculations
of economical effectiveness. | |

One of the important conditions of exploying group methods is the economy of
human. labor., To this condition was not given too much attention in the investigations
of group methods, '

For example, in the inwsiigtimr*y é.P.I»ﬁtrofanav and others is reconunendéd a
greater number of structural contrivences for group maching with hand operated clamps.
As‘,'esult of employing :.,'uch ccontrivances there Is _a' considerable redﬁction in the
degree of effectiveness of group machining, |

There will be absclutely no gain in econcqy by cutting suxiliary tme.l“ur ther
more in same consuruct:.ons of conirivances the auwriliery time may even rise. .

, Poss:blo are the fcllowing -cases of determ ..inz.ng the resl eccnochl effectivoness
by uﬂmg group machining, whens |

- 1) it is necessary to detgrmiﬁe the econc;;ical effecti..venesg.- of en already in-
troduced group machining, in ccomperdisca vitk previwsiy used ncn—groui) machinizg
(attentive effectivenesa);

2) it is neceésary to determine the possible econcrirical effectiveness of ro-
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posed troduction at given plant zroup rcachining in comperison with *he used convens
tional methods (proposed effectivensss); so far there are no appro*wriate data per-
taini*w to mentioned - technolog and time s.mdards;

[ . . b
. 3) i‘_t is _.e.cs.s.sary to determine the poss’ble e“fectivene°s ot the mentioned appli-

Aé_ation at a rlanned (n_onexis tent) enterprise of g:oup mchining.

‘ . In the first case is recocmended the use of the VETT Iensovaarkhoz mgthod; in the
second - the method ’iﬁtroduced by AeYasBel'chenko ( in labor conSuming departmen t);
in the third casé is necessary to utilize data of enterprises of given branch w}th
determination of labor saving econcomy according_to the A.Ya.Eel“c;.hehko methode

The VPTI Lensovmarkhoz Method, This method explained in * Guide book on the Caleu~

lation of econocmical effectiveness of Group Manufacture in Machine and Tool Oonstruc;.
tion * )

The method contains instructions :.i.n calculating the effectiveness of introduced
group msmufacture anﬁ instruction++alcu1ate the anticipeted econamy from plamned
introduction of group machining, |

In the secand case the calculations are made on large scale by the orientation
indicr 3 given in the gulde book, .
The method is based on the following basic conditionse
The basic characteristics, measuring the eaconomical effectiveness of group manu-
facture, appear to be production costs lana time of recovering the additiomal single
investments o | )
‘ Econondcal effec¥ivencss is calsulated on the basis of natural and cost indices,
. The econarnical effect is calculatéd in form of conditiocnal anmual economye |
In cases where considerat.ion is given to the economical effectiveness by replacing
a billet, cbtained previously fram a bar subjected to milling, - by a billet cb-
tained by other forms of machining (casting ,cold and bot forging), it is necessary

1o determine the total production cost of the shope
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| When calculating it is I.xecesaary to provide a comperison of cost indices,wherefore
| the basic date mist contain corrections tdpring same into identicel conditions, |
‘ The collated results of calcu?latians should be forzi.:’ulated'i)y the group arrangemente
) | At a éreater nouenclature of less labor consuming details it is permitted t;' mlce 7
. a calculation by typical Arepresentativ'es with dissemination of results over. all details
of the groupe ‘ ‘

To forimilate calcﬁlations of econcmical effectiveness the VPTI Lensovnarkhoz de-
veloped typicai forms {see arpendix),

According to examinations made by the authors of this book, the VPTI Lensovnarkhoi

method appears to be suitable and appropriat.e in case of determining fhe econo.-
mical effectivenocss °f. already ix_ltroduced group mchining in comparison with the pre-
viously used conventional methode .

For enlarged calculations and to determine the anticipated economical effective=
ress of the prOposed introduction of group machining it is unsuitable, since it
do'eslnot consider the comcrete conditions of each individual enterprisee

Method of rapid and simplified determination of econcmical effectiveness, The existiny
methoas of determining the econamical effectiveness of group mznufaciure aré basically
appropriate only for the evaluation of already introduced group maéhining.

- It is :;acessaryAto know the new labar difficulty in maching details, but for thii
it is first necessary to develop a new g‘oub technological procesa; establish working
conditions,.
| It is neces'sa'ry‘.to have en outline and the cost of the. equipnen#and the expen-

~ ditures for its repair and operatioﬁ. Il;.cases.where there is no developed and appro-
ved price list for the eguirment, this cannot be established even approximately,.
without having first constructed the entire equi‘pnent. |
Consequently, preliminary determinati'on of 'eco_nanical effectiveness by such a

method is actually impossiblee
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It is possible, it would appear, to use data froam other enterprises ccnecerning the
cost of new group equipment, O

For this purpose in the abcrve menli_:iened‘ text book of the VFII ;ensomrk.hoz are
éiven data abeut, the average cos;t.of ;p‘otzz:; equipment in fubles per un.;i.t (and actual
group complexity of attachments for machines), But any industrialist knows well,how
considerable are the.differences‘ of one and.tl.xe Same 'piece of equipment,menufactured at
different plents, how different are the concrete conditions .of each plante

At. an existing method of determining the economical‘ e.ffectivenesa the role of the
econany is purely passive - to de.termine_' the ready results of introducing group met-
hods,

In this way econcmy is deprived of any given influence on technology, it evaluates
only .ready resulise

Proposed is a new method of determining the econcmical effectiveness ‘oi‘ applying
group methods, which can be called the active method of detemg economical effect-
iveness, The method allows to determine not on.ly'the effectiveness; of already intro-
duced group machining, but also to determine with very g;ceaf accuracy the effectiveness
of group machining intended for applicatiomn, which is of very g‘eaf practical impar-
tance, |

Conventional methods of determining effectiveness of group machining call for

the presence of a whole series of date, uhich‘can be cbtained only after the introduction
of gr‘oup machining methcds, . .

This method is recomsended for preliminary determination of econcmical effecti-
veness during mechaniecal mchm.ing by cutting. ‘ B 4

The method appears to'be perspective, since it takes into conaideration the tend-

ency of modern technology in metal machining to the rise in the fracjt'ion of auz:l-

lisry time in general time of machining in connection with the uss of high speed and

power milling,

i . i
: i
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'~ Ve shall discuss the most characteristic case of the mentioned introduction of
. group machining,

L ' ) Assmning the plant is employing bas:.cally universal deviecese In t;hjs case Lt :Lg

b —— e 1

- . E necessary to make provismns for .he introduction of group high speed appurtenanoea |
(pnemnatic,hyﬁraulic e»c) The main econcxw here will be obtained by reducng the auxi-
liary time (mainly on account of reducing time of setting. releasing and fastening
of machined detai_‘ls). .

The expenditures for equixx'nent may also rise; e.geif at existing technology only
universal equipment was used, then at group technology should be used group ar un:l.—
versal fixing equipment,

To evaluate the reduction in machining time it is necessary to analyze the advis ;
ability of employing & multibladed milling tool instead of a single bladed tool and g
the level of cutting conditioms, actually employe? at working places, !

Accarding to observations made by the authors at certain enterprises the laborers
employ cutting conditions,considsrably differing from the ones mentioned in technolosj, .
some oi‘ the enterprises have no technological or technologically standardized
charts with conditions of cutt;.ng, 11; is thaefore absolutely necessary to check the

actually employed cutting conditions,

If it will be found that the employed cutting conditions are not below standard

(wogressive standards should be used),and are even higher, then there are.no bases
to expect that it will be possible to considerably improve the conéitiona.
The basic economy in this case will be obtained by reducing the auxiliary t:.me.
In cases when the level of cutting conditions is low,it is‘w *n;c_essm te estab‘-\' -
lish, by how mich the used conditions are loser than ‘the progressive. On the basis of
. . this it is r.eceSsax;y to introduce a correction coefficient for the machine time,
Basic econamy will be obtained by reducing the spare time and machine time.

But the spare time economy will in individual instances exceed the machine time eco-
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‘The ordexr of enlarged calculation of the expected econamical effect:l"venesl from
introducing group adjusiment with high speed contrivances is a follows, o

All details, subject to change over into group mchining. are divided into groups

T A e . e —————

(method of group formation see’ in cm'respond:lng ¢ haptera of the book). '
For eath machine is compiled a combined :mawledge of machine and spare time (by
actually effective standards),. |
Machine and spare time is summed ﬁp separt.:;tely..: - .
To determine expected machine and spafe t:imeé for the group are possible two methods..
Direct, at which by calculation-analytical or accelerated method is determined the
machiné and spare time for a typical represeatative of the grw;p; This mean time is
distributed over all the details of the groupe The difference between the actually
consumed time per detail of the group and tb;e anticipated will given time economye
Indirect, at which is chackead the level of cuttix;g conditions and is established
the machine time coefficientl per each groupe By mltiplying the sum of actual machine
time ( per all details of the group) by the coefficient is determined the anticipated
machine time per gi'oup. The difference beiween the time according to effective standards
and the anticipated represents an economy of machine time per groups
T econ.mch. T machegroup * T mach.group © K‘ .
" Determined is the difference in spare time per de ..ail of group, originmating as
result.of employing high ‘speed contrivances (esgefor s.etting. clanpixig and re:x;ml
from contrivance at improved conitrivanse with pneumatic clamps instead of 2 miputes
| is consumed only 0.3 min), The result is distrivuted over all details of the g'oup.
by the anmual mrograms . | | ‘
T econ,spare = ™tspare,cra * T gpare-neﬁ)'_
_where m is the number of details in the groupe '
The calculate the economy in 1abqr consumption special calculating data are necessary
(tab].e 21)
To formlate a general effectiveness it id UK to use the VPII Iensavnarkhoz forms
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keeo appendix),

Table 21, Calculation catalogue to determine econamy in labar consump.
tion for the machining of details as result cf plahned introduction’ of group

machining®
. . Name Noeof details Stand Calculation of labor Total annual On account of
" of per group in. aerd expenditures at group econoqy in what is observed
group anmal pro- hrs by machining’ stand=hrs © economy
. gram)units  actual coef ach, Mech- Spare per given per given
) standards per time timé time group g oup
- per anmui- mach per ecoh, econ, Mach Spare
o al progre time ann hrs hrs time time
T Mach  Spare prog per per
time time hrs det an,
! o
EL»
-7 . . Fodernization
5000 5000 . 7500 0,7 . 3500 1500 0,8 4000 5500pf two machines
) with instal.
lation of hyd-
raullc copy
machesuppart
and pnewmatic
pinoles in

rear headstock
% a standardized group is under consideration,

Organiz.afion of Introducing Group Machining i"ethodh
Investigation of ‘the method of introducing group methods shows. that these methoda
dunng their introduction without any system, each enterprise must spent greater ef-
forts, time, means and they do not always offer results. Each enterprise undergoes
constantly all stages of introduction, repeating all errors and deficiencies. Knouwn
is a casegwhere certain enterprises begin three-four times introducing group methods,
before they even attained any definite successese And, Viwva%ﬁaj enterprises am
' | sovnarkhozas (Council of National Econmw) introducing gronp methods in accor‘;anj:c:’ o

| with a specific plan.have attained greater Successes, AS an example could be mentioned

the Leningrad sovnarkhoz. _

It cen be stated with great confldence. that most adnsable wcld be the introduc-

centraligg/
tion of graiup mathods order, according to one plam;employing all ade
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vantages of planned ecox.xomy and its features, @@Mtihg from the new forms of industriasl
control, :
bf gréater inte:e__‘:a.‘i;:‘in this res.pé;:t' are the measures of the leningrad acvnarkhoz;
vhich solved & whole series of complex, problems of structural and technological nature
when orgenizing @:ouﬁ inanufacture_ at plan'ts,.v.And so far- example; aé structural or-
ganizations and construction bureaus of iblanta were organized groups on unification
end standardization of details and individual structirel-technological elementse In
connection with this was j.ntrc;duced a system of drawings control, limiting the z}&nen-
clature of details and their elements when developing new machine constructionse
At enterprises was organizea a special bureau (groups) dealing in the introduc-
tion of group methodse A .
- At the planning=tecbnological institute is set up a branch of group and typical
téchnolog,the parpose of which is to generalize the axperiéncé. offering technical
aid to enterprises and scientific solving of perspectives far the development of .
group and typical technological processes, organization of seminars for fact&y workers
for +the study of group methods, orgenization of publishing brochures and placards
reflecting the experience of introducing group machining methods at enterprises of
the sovnarkhoze | ' | |
But the developnént of group ad justments, design and manufacture of group
equipnen'l; is done by individual enterprises on the basis qf irdividual plans of in-
.troducing' group methoda. This appears .to be a great shocctcoming. since the basic ad-
Vantages of soc:nalistic econany and forms of :mdustr:.al control are not utilized
and to a very lcw degrae are utilized the poss:bilities hidden in group methods.
Under modern conditions are poss:.‘ble th.ree different forms of introducing
g:roup machinmg mathods: ’
1) decentralized, when group methodg are in»tro.duced by each enterprise indivi-
dually,separate from other enterprises;

2) centralized { on scale of specific economical administrative regj.on).when
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the 1ntroduction of group methois should be carried out in accordance of one plan for
all enterprises for the given Council of National Econamy).Of course, a centralized
.xﬁethodical gﬁx-ida;zce ang ceqtra],izc}d tet-:hnologicallindgst'rial preparation should be
provided (providing éingle géchnol'ogical docummtation.céntralized prebaratic;p of group
\ equipment etce); | - '
3) centralized, on the scale of the republic) generalized planning, guidance and
carrying out of techmological 'p:eparat.ion for the intréduction of group methodse
It ;s natural, that most perfect appears to be the second and third forms.Possiblg,
of course, are certain other variants., For example, it may become advisable to
combine the second and third forms, vhen, for example, on the séale of the repubiic
is centralized the 'solution of principal problems. (general ,pianning,single docﬁmen_
tation, centralized manufacture of group equipment), the remaining problems can be

solved on the scale of individual sovnarkhozes,
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