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YOK 681.322

ORDER OF DEPENDENT
ADMITTANCE CALCULATION

P. Polyanskiy, Candidate of Economic Sciences, Associate professor

Mykolayiv National Agrarian University

First of all quality and capacity of composed units and mechanisms
depend on exactness of geometrical parameters that influences their
durability, therefore all component elements of machines can be divided
by the categories of fitness at independent and dependent admittances
into two groups: suitable and useless details, the methodology of
dependent admittance calculation is expounded. The calculation formulas
are given for definition constructive factor relative accuracy of the details
(product) is calculated and a rate of technological precision machining
parts on a surface. The patterns of dependent admittance calculations
and determination of suitable possible part imperfect details are set out.

Key words: Dependent admittance, suitable details, final defect,
correctional defect.

First of all quality and capacity of composed units and
mechanisms depend on exactness of geometrical parameters that
influences their durability.

All component elements of machines can be divided by the
categories of fitness at independent and dependent admittances
into two groups: suitable and useless details.

By the category of fitness at detail’s independent admittances
can be as suitable so useless, and at dependent admittances it is
shown on the Scheme 1.

| Totality of details |

¥
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¥
Useless details
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Scheme 1. Classification of details is by the category of fitness at dependent admittances.
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At independent admittances suitable are details in that
rejections of location are in the borders of admittance on a draft.
All last details are useless, here a shortage is final. At independent
admittances suitable are details in that rejections of location are
in borders extended, comparatively with indicated on a draft,
admittance of location, which is determined correlation (1) and
(2).

When dependent admittance is related to the sizes of both
examined elements, then

Z,|+\Z
A=A+ ’22 , (1)
where A, is a maximum rejection of location for each specific
detail (in terms radius); A is minimum size of maximum rejection
of location, that is filled in on a draft in radius expression (e.g., at
the admittances of alignment A=T_/2); |Z | and |Z,| is absolute
values of sizes’ rejections of coordinating details surfaces are from
communicating borders (the largest size limit shaft or smallest
hole size limit).

When location admittances mark in diametrical expression,
then, for example, in relation to alignment.

To=TH 12,1412, )

Here T, dep 1S admittance value of the alignment diametrically
expression for specific details; T, is a minimum admittance’s
value of alighment in diametrically expression, which is filled in
on a draft.

At the complete use of admittances of sizes’ surfaces which
are coordinated when their sizes answer impassable boundaries,
boundary location in radial deviation of the expression is
calculated by the formula

A adi il (3)

dep. max
3 2

where T, and T, is size surfaces, which are coordinated.
When dependent admittance is related to the actual sizes
only shown or only base element, then
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(4

Here |Z| is an absolute value of a size rejection is from
the communicating border of that element to that dependent
admittance is related.

Indemnification of rejections of sizes location by the rejections
of surfaces sizes, which are coordinated, it can take place not only
automatically, because of the relationship of chance variations
location and size variations, but deliberately, when such
compensation is additionally used in the initial processing under-
particle admittances on the sizes of detail surfaces.

A defect at dependent admittances is subdivided into
correctional and final.

Correctional defect of detail is where the absolute value of
the deviation arrangement is in the range of values which are
defined as (1) and (3) (when dependent admittance is related to
the sizes of both examined surfaces). Details with a correctional
defect can be translated in correctional by the repeated treatment
of coordinating surfaces in the borders of not fully used parts of
sizes admittances and approaching of them to the impassable
borders (for example, repeated opening out of opening without
some special setting). In other words, there are corrective
parts, whose share of error location, which is beyond the
boundaries marked on the drawing admission, not offset used
in the processing of particles admittances of linear and angular
dimensions, but compensation can be made deliberately without
special installation by re-processing of parts size coordinating the
boundaries of the surface tolerances on these dimensions. Thus,
a detail is translated in the digit of suitable due to fully using
sizes admittances of coordinating surfaces, but not due to the
error of location of these surfaces.

A final defect at dependent admittances are details in that
admittances of corresponding sizes of coordinating surfaces
appear insufficient for indemnification of complementary part of
rejection of location, that is, in such details the absolute value of
rejection of location exceeds a value, determine correlation (4).
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An order of calculation of possible parts of suitable and
defective details of dependency upon technological exactness
treatment is after the location of surfaces and type of admittance.
Methodology of calculation [2].

1. From drawing details admittance dimensions coordinating
surfaces is defined T, T, and T,, to which dependent admittance,
and admittances of location (or forms), is related: T, is admittance
of alignment, to symmetry, crossing axes at diametrically terms;
T, is axis straightness admittance surface of the product in terms
of diametrically; T, is admission axis perpendicular to the plane
of the surface of the product; 6L is a maximum deviation of size
between axes from a basic value; T ,, T , is the position admitting
of axes to diametrical expression.

2. Constructive factor relative accuracy of the details (product)
is calculated:

* for details on an admission alignment, symmetry, crossing
axes:

if dependent admittance, associated with the actual size of
both elements considered, so

ml?

T +T,
1 2 5
A (5)

P=

if dependent admittance associated with the actual size of
only one element (the review or base) then will be
T
P=—; 6
T. (©)
e for details on admission distance between the axes of
surfaces specified size limit symmetric deviation between the axes
of the surfaces of the nominal value:
if dependent admittance is related to the actual sizes of both
elements, which are researched, so then

_5L+7T,
26-L°

¥

(7)

if dependent admittance is related to the actual sizes by only
one element (considered or based), then
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T
P=——; (8
26 L
e for details in which admittances of location are set by the
position:
if dependent admittance is related to the actual sizes of both
elements which are examined, so then
- Lt (©)
THI' +TM'Z
if dependent admittance associated with the actual size of
only one element, so then

TI/II e THZ
» for details on admission axis perpendicular to the plane of
the surface:

P=T—‘; (11)

e for details of straightness admittance axis surface:

.
P=—:, 12
7 (12)

L

* with zero admittances dependent coefficient of relative
accuracy is not defined.

3. Determine the right technological dispersion error location
(or forms) for TOCT 16467-70.

4. Rate of technological precision machining parts on a
surface that is equal to the scattering field placement error (or
shape) to the field of access is calculated:

e admittance for alignment, symmetry, crossing axes

w

o — ]_
Tk (13)
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* admission by the distance between the axes of surfaces
caused symmetric boundary size deviation from the nominal
value 6L

a
K,,=——:; 14
T4 26 'L ( )

e for admission axis perpendicular to the plane of the

surface

K ,=a (15)

* axis straightness admittance for surface

@
KTA s 5 (1 6)
TL
e for zero admittance dependent alignment, symmetry,
crossing axes:
if dependent admittance associated with the actual size of
both elements, which are considered, so then
a
K,,=——0© 17
" ID+Td (17)
if dependent admittance associated with the actual size of a
single element, then
@

K = 18
=y (18)

e at azero dependent admittance of distance between axes:
if dependent admittance connected with the actual size of the
two elements,
@

Ky y=—a
T A0 TD+Td’ (19)

if dependent admittance associated with the actual size of a
single element, then

[0

Kr=0 (20
* at azero dependent admittance of perpendicularity of axis

of surface in a relation to a plane, straight forwardness of axis of

surface
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K (21)

== @
AT T ’
12,detail will have deviation from alignment at radius
expression in borders 55 < T < 62,5 mkm so it is not
correlated defect.

It can be converted into suitable by the repeated treatment of
opening in the borders of admittances and approaching of their
sizes to the impassable borders (for example, opening out each of
opening or one of them without any or reconciling). When in the
detail of deviation from alignment in radius expression it will be
more than 62,5 mkm , so it is a final shortage defect.

Example 2. Calculate the value of the dependent admittance,
if the size of coordinating surface level 9, ., i 9, ,,, and the
numerical value of the dependent admittance associated only
with the size of the surface in question (Fig. 2).

From the draft of detail find the minimum value of the
dependent admitting to the diametrical expression T ;=50 mkm.

From the problem of size base rejection of surface specifications
from a communicating border Z = 85,054 - 85 = 0,054 mm =
S4mkm.

A numerical value of dependent admittance of alignment is in
diametrical expression for this detail: T_ dopd = T ,+Z =50+54=104
mkm.

The greatest value of dependent admittance of alignment is
in diametrical expression after the complete use of admittance
of surface size which is examined: T_ dep'gmaX=Tc®+TD=50+54=lO4
mkm.

Example 3. To expect possible parts of the suitable and
imperfect details represented at the Fig. 1 (see an example 1),
when weeds dispersion of deviations from alignment presents 60
mkm, a defect after the sizes of coordinating surfaces is absent.
The numerical value of the dependent admittance is related to the
actual sizes of both surfaces.

From the draft of the detail we can determine that the dependent
admittance is related to the actual sizes of both elements which
are examined. Find admitting of alignment to the diametrical

c.depRmax
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expression T ;=54 mkm and admittances of coordinated surfaces
T,=54 mkm, T, =21 mkm.

Calculates the value of constructive factor relative accuracy of
the details by the formula: P=(T +T,)/T =(54+21)/50=1,5.

With the right technological conditions of the problem of
alignment deviations scattering (in terms of radius) w = 60 mkm.
Calculates the coefficient of technological precision machining on a
surface by the expression (13): K= =60/(0,5:50)=2,4.

Find suitable and possible share of defective parts:

e Suitable according to the independent admittances. Look
table. [1 7 with K = 2,4 we find I',= 64,20% ;

e additionally suitable for the use for the treatment of particle
size tolerances surfaces. Look table. /1 8 with P=1,51i K = 2,4 we
find | 30,76%;

e it is a final defect of the surfaces location. At the table. /1 9
with P=1,51 K = 2,4 find q,=0,16% ;

e Correctional defect of location surfaces q,=100-
(Cy+T00Td,)=100-(64,20+30,76+0,16)=4,88%.

If calculate by the table /1 10 with P=1,51 K= 2,4, then we find
interpolation q_=4,96%. The difference in results is explained by
the interpolation error.

Example 4. Calculate the proportion of suitable and possible
defective parts shown in Fig. 2 (see. Example 2) when the stray
field deviations from the alignment is 60 mkm, like in Example 3.
The numerical value of the dependent admittance associated only
with the size of the surface in question.

From the drawing of details we determine that dependent
admittance is associated with the actual size of the element in this
problem. Find the admission of alignment in terms diametrically
T_,=50 mkm and admittance of size surface, with which a dependent
admittance is connected T=54 mkm (admittance of the element,
which is established).

We calculate the value of constructive factor relative accuracy
of the details by the formula: P=T/T =54/50=1,08. With the right
technological conditions of the problem of alignment deviations
scattering (in terms radius) w = 60 mkm..
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The coefficient of technological precision machining placement
surfaces (similar to Example 3) the expression (5): K= 2,4.

We find suitable and possible shares of defective parts:

* suitable to the independent admittances. By the table. [
7 with K, = 2,4 we find I',=64,20%);

e additionally suitable for the use for the treatment of
particle size surfaces admittances At the table. I 8 with P=1,08
and K= 2,4 we find interpolation [0 =26,46%;

* final defect of the surfaces location. At the table. [ 9 with
P=1,08 and K= 2,4 we find q,=1,22%;

e correctional defect of the surfaces location q =100-
(T4 +T 0, td,)=100—(64,20+26,46+1,22)=8,12%.
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I1. M. lMonsiHcbkuii. MopsaAoK po3paxyHKY 3aJ1€XKHOro AOonyckKy.

AKiCTb | npaye3aarHiCTb CKAaAaHHUX OAMHWULUbL | MEXaHIi3MiB B rnepLly 4epry
3anexunTb Bifl TOYHOCTI r€eOMETPUYHUX NapaMeTpiB, O BIJINBAE HA AOBrOBIYHICTb,
TOMY BCi CK/1a40Bi €/1IeMEHTH MalunH MOXHAa MOAI/INTH 38 KaTeropiaMm rnpmuaaTtHoCTi
Npyu HE3aNEXHUX | 3a/1€XXKHUX AOMYyCKax Ha ABi rpynu: NnpuaaTHi i HerpuaaTHi AeTasi.

BuknaaeHo METOAMKY PO3PaxyHKY 3a/1e)XHOro AorycKy. HasegeHo po3paxyH-
KOBi ¢popMynn A1 BU3HAYEHHSI KOHCTPYKTUBHOIO Koe@ilieHTa BiHOCHOI TOYHOCTI
Aetasni, Kkoe@ilieHT TeXHOI0rYHOi TOYHOCTI 06pOobKM AeTanes 3a po3TallyBaHHSIM
MoBEpPXOHb. [JaHO MpuKAaan po3paxyHKIiB 3a/1€XHOro AoMycKy, BU3HaYeHHs MOX-
JINBOI YaCTKu rNpuAaTHUX i Ae(ekTHuX AeTanei.

KnroyoBi cnoBa: 3anexHuii 40NyCcK, npuaaTHi geTasi, oCTaToYHui 6pak, Bu-
rnpaBHuWii 6pak.
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1. H. MonsaHckwnii. Mopsagok pacyeTa 3aBUCUMOIo AOMNycka

KauecTtBo u paboToCroCO6HOCTb COEAUHUTENIbHBIX €AMHUL U MEXAHU3MOB B
rnepByto oyepesb 3aB1Csl OT TOYHOCTU Fr€OMETPUYECKUX NapamMeTPOB, BANUSIOLNX HA
Z10/IF0OBEYHOCTb, MO3TOMY BCE COCTABJISIOLNE S/IEMEHTbLI MALLIMH MOXHO Pa3aesnTb
10 KaTeropusM rogHoOCTU rpu HE3aBUCUMbIX M 3aBUCUMbIX 4OMYCKax Ha ABE rpynbi:
NpUroAHbIE U HEMPUIrOAHbIE AETAIIN.

U3noxeHa meToAuKka pacyeta 3aBUCUMMOro gonycka. l[lpuBegeHbl pacyeTHbie
popMynbl 47151 onpeaesIeHNs KOHCTPYKTUBHOIO KO3 puUmeHTa OTHOCUTEIbLHOM TOY-
HOCTU AeTanu, KO3P@DULUNEHT TEXHOIOMMYECKOU TOYHOCTU 06paboTku aAeTaned rno
PacriosIoKeHU0 MoBEPXHOCTEN. [aHbl rpuMepbl pacyeToB 3aBUCUMOIro AOrycKa,
ornpeAeneHns BO3MOXXHOM AOJIN NPUrOAHbIX M AeOEKTHbIX AETasel.

KnrouyeBbie csoBa: 3aBUCUMbIN [OMNYyCK, rOAHbIE AETajn, OKOHYaTesbHbIM
6pak, ncripaBuTesibHbIN 6pak.
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