HaMOMETPUYECKOro KIloya SIBMSETCH TeXHomnornye-
CKM MPOCTON onepauueirt Kak npu Hanagke Hopuw,
Tak 1 B npoLiecce akcnnyatauuun. Mo To4HOCTU OH He
yCTynaeT MUCMofb3yeMoMy UHOCTPaHHbIMU hrpMamMm

HOW TOYKE NeHTbl KoBLUA M YCTaHOBKE NpMCnocob-
neHns, n3MepsalLLero gakTuieckuin Nporné neHThbI
nod Oe’cTBMEeM PacyeTHOro YCUNUsS Ha HaTsHKHOM
BUHTE npucrnocotneHus.

KOHTPOJTHO HaTAXeHUA, NyTeM CHATUA B onpeneneH-

Cnucok ucrnosib308aHHOU ilumepamypbl:
1. Cnusakosckun A.O. TpaHcnopTupyowme mawuHel /  Cnusakosckun A.O., Obsaykos B.K. // — M,;
«MawwmHocTpoeHne» - 1968, 504 c.
2. WeaHoB M.H. [letann mawwuH / ieaHoB M.H. // — M.; «Bbicluasa wkona» - 1984: 336 c.

lNpusedeHa memoduka KOHMPOII0 Hamsay ma KOHCMPYKUii MexaHiamie Hamsiay cmpidku 8UcOKorpoody-
KmueHuUX Hopili 3Ha4Hoi eucomu. lNpusedeHa KOHCMPYKUisi npucmporo O peanisauii nompibHo20 3Ha4YeHHs
r1o4amKo8o20 Hamsiay cmpidKu.

Methods over of control and fundamental charts of tensioners of ribbon are brought for high-
performance norias of large height. A construction over of device for realization of necessary values of pre-
liminary pull of ribbon is brought.
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In article on the basis of the lead researches the technique and the algorithm is developed of optimum
modes definition of formation at side and entrance edges of a bronze bearing surface the additional microre-
lief consisting of the combined electroerosive covering of structure is made: silver+copper+babbit+silver. The
thickness of the combined electroerosive covering, which corresponding electroerosive alloying optimum

modes is defined.

Raising of problem is in a general view.

Failure of the machines parts which are being
contact at maintenance, is consequence of different
kinds physical depreciation: fatigue failures, creep of
materials, mechanical depreciation, corrosion, ero-
sion, cavitation, ageing of a material, etc.

The most widespread cause defunctionability of
parts and machines end-effector is not breakage,
this cause is deterioration and damage of their work-
ing surfaces. Thus, products life cycle directly de-
pends on quality of their surfaces which is defined
by geometrical characteristics and physicomechani-
cal properties of a surface layer.

Analysis of earlier researches and publica-
tions.

In [1] is offered the method of coatingon on
bronze plain bearings liners (PBL) alignment cover-
ings of structure: silver + copper + babbit. Alignment
coverings are coatingon by a electroerosive alloying
method (EEA) with the purpose of durability PBL
increase.

In [2] is developed the technique of optimization
EEA modes which are necessary for formation on
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PBL surfaces alignment coverings above specified
structure.

In [3] is offered the new way of formation on
PBL friction surfaces, by EEA method, the special
relief which increasing reliability of work due to in-
crease carrying capacity ability of the combined
electroerosive covering (CEEC). The way is realized
as follows.

On PBL working surface (fig. 1), by EEA me-
thod and means of an electrode-tool, plate electro-
erosive covering from silver, copper and tin babbit.
Thus parameters such as energy of discharge and
productivity EEA get out of the table 1.

As per offered method the layers of electroero-
sive coverings PBL plate in different directions -
lengthways, across and the least corner to a surface
of the liner (fig. 2).

It is necessary to note, formation of a special
regular microrelief is being by process EEA.

Besides at sides and entrances edges are
formed the lines of an additional microrelief (fig. 3).
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Figure 1. The damping pedestal bearing, top view: 1 - bearing body, 2 - PBL, 3 — scrapers

Table 1
Optimum modes EEA and layers thickness at formation CEEC of structure: silver + copper + babbit

Productivity EEA

Layers thickness

Figure 2. PBL with a special microrelief of a surface

Ne Electrode material Energy of discharge
W, J T, min/sm? hi, mkm
1 silver 0,2 1,3 15
2 copper 0,17 1,35 16
3 babbit B 83 0,02 2,2 30
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Figure 3. The bearing liner with a additional lines of microrelief
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Increase of carrying capacity is explained by
curves of pressure in the bearing, where the line a -
is pressure on PBL with a smooth surface before
plate CEEC, b - pressure on PBL with CEEC and
with the generated microrelief, ¢ - pressure on PBL
with CEEC, which is generated by a microrelief and
with additional lines of a microrelief on edges (fig.
4).

: : - ~
A — ~
VL -

Figure 4. The curves of pressure in the sliding
bearing with a different variants of manufacturing
PBL

Apparently in last variant type PBL we have up-
per pressure, that promotes increase carrying ca-
pacity ability

Optimization of EEA modes at CEEC plate is in
detail enough described in [2] and the received op-
timum modes are resulted in tabl. 1.

Formulation of aims of the article (raising of
task).

Thus, the purpose of present article is EEA
modes optimization for formation at sides and en-
trances edges PBL the lines of an additional mi-
crorelief.

Materials and research methods.

TECHNIQUE OF RESEARCHES

Researches were spent on equipment EEA of
model «EIL - 8A» with use of samples sizes
10x10x8 mm from bronze OSC 5-5-5. Thickness of
a covering layer measured by a micrometer, and a
surface roughness measured on the device profilo-
graph- roughness indicator models “201” of a factory
"Calibre" by removal and processings profile re-
cords. Productivity of process (T) EEA defined as
necessary time of 100 % continuity coverings at sur-
face of the sample 10x10 mm. At EEA bronze sam-
ples used electrodes from soft antifrictional materi-
als: silver, copper and babbit B83.

RESULTS OF RESEARCHES

Results of dependence of a surface roughness
(Ra), layer covering thickness (h)) and EEA process
productivity (T) from energy of discharge (W,), at
plate babbit on bronze PBL with a covering from sil-
ver and copper, which have been generated accord-
ing to modes in tabl. 1, are presented in tabl. 2. Be-
sides in tabl. 2 are presented results of the same
parameters (Ra, h, and T) after babbit coverings
burnishing by electrode from silver at W, = 0,04J. In
this case babbit, as more fusible material, is melt
and fill the grains and microroughnesses, before
generated covering, reducing a roughness and
thickness of a covering layer.

On fig. 5 are presented dependences of a sur-
face roughness (a) and layer thickness (b) from en-
ergy of discharge at silver burnishing of a bronze
surface sample with CEEC from silver, copper and
babbit.

Table 2

Dependence Ra, h,and T at babbit plate on bronze samples with a covering from silver and copper with
next burnishing by silver from energy of discharge W,

Electrode Energy of discharge W, , J
Parameter material 0,01 0,02gy : 0.04 0.1
Ra, mkm 0,9 1,6 25 4
h;, mkm babbit B83 20 30 41 48
T, min/sm” 2,5 2,2 1,8 1,2
W,=0,04J
Ra, mkm silver 0,8 1,4 1,8 2,7
hi;, mkm 19 28 35 39
T, min/sm” 2,7 2,7 2,7 2,7

Under the graph (fig. 5) it is possible to define
energy of discharge and the covering thickness
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which corresponds roughness Ra = 1,6 microns.
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Figure 5. Dependences Ra and h, from W, at silver burnishing of a bronze surface sample with CEEC
from silver, copper and babbit.

On the received energy of discharge (fig. 6) we | and productivity EEA (c) at plate a covering from
define a surface roughness (a), layer thickness (b) | babbit.
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Figure 6. Dependences a surface roughness (a), layer thickness (b) and productivity EEA (c) at plate a
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babbit covering from energy of discharge .

Results of the lead researches are presented in tabl. 3.
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Table 3

Optimum modes EEA and layers thickness at formation CEEC of structure: silver + copper + babbit + silver

Ne Electrode material Energy of discharge Productivity EEA Layers thickness
W, J T, min/sm h,, mkm

1 silver 0,2 1,3 15

2 copper 0,17 1,35 16

3 babbit B 83 0,028 2,0 36

4 silver 0,04 2,7 32

Thus, the technique of optimum modes defini-
tion of formation at side and entrance edges of a
bronze bearing surface the lines of additional mi-
crorelief can be presented in the form of algorithm.

The essence of algorithm consists in the follow-
ing

1. Experimental dependences Ra = f (Wp) and
T =f(W,) are by defined at EEA bronze by silver.

2. Under dependence Ra = f (Wp) graph is de-
fined the optimum energy of discharge W, corre-
sponding roughness Ra = of 1,6 microns.

3. Under dependence T = f (Wp) graph we de-
fine productivity EAA, which corresponds optimum
energy of discharge W,,.

4. By experimental we define dependences Ra
=f (Wp) and T = f(Wp) at EEA plate silver by cop-
per.

5. Under dependence Ra = f (Wp) graph is de-
fined the optimum energy of discharge W, corre-
sponding roughness Ra = of 1,6 microns.

6. Under dependence T = f (Wp) graph we de-
fine productivity EAA, which corresponds optimum
energy of discharge W,,.

4. By experimental we define dependences Ra
=f (Wp) and T = f(Wp) at EEA plate silver by babbit
B83.

8. Under dependence graph Ra and h, from W,,
at silver burnishing of a bronze surface sample with
CEEC from silver, copper and babbit we can define
energy of discharge and thickness of a covering
which corresponds to roughness Ra = 1,6 microns.

9. On the received energy of discharge we de-
fine productivity EAA and layers thickness at plate a
covering from babbit.

Conclusions

On the basis of the lead researches it is possi-
ble to draw following conclusions:

1. The technique and the algorithm is devel-
oped of optimum modes definition of formation at
side and entrance edges of a bronze bearing sur-
face the additional microrelief consisting of the
combined electroerosive covering of structure is
made: silver + copper + babbit + silver.

2. The thickness of the combined electroerosive
covering, which corresponding electroerosive alloy-
ing optimum modes is defined.
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Y ecmammi posansHymi memodu nidsuuieHHs: HaditiHocmi ma 008208i4HOCMI MNIOWUMHUKIE KOB3aHHS SKi
riornigearomb 8 HaHEeCeHHI Ha NosepxHi 6POH308UX 8KTaduLlie KOMBIHO8aHUX eleKmpoepo3iliHUX nokpummie

ma ¢bopmyeaHHs crieyjiaribHo20 MiKpopesnbepy.

Memoto diticHoi pobomu € ornmumisauis pexxumie eriekmpoepositiHo2o feaysaHHs 051 hopMysaHHs Ha
bidHUX | 8XIOHUX Kpasix eknaduwie rniowurnHukie cMmya 000amKkog8ozo Mikpoperibehy.
Ha niGcmasi nposedeHux OocnidxeHb pospobrieHa memoduka U ckrnadeHul an2opumm 6U3HaAYEeHHS

onmumaribHUX pexumie hopMysaHHs Ha BiYHUX | 8XIOHUX Kpasix Mo8epxHi bpOH308UX 8Knaduwie niowunHu-
Kie cMmyz OoOamkogoezo Mikpoperibepy, Wo ckiadae 3 KOMOIHOBaHO20 efleKmpoeposiliHo20 MoKpuUMms
cknady: cpibno+midb+babim+cpibsio. BuzHayeHO mosWUHY KOMBIHO8aHO20 e5leKmpoeposiliHo2o MoKpum-
msi, Wo sidrnosidae onmumarnbHUM pexumam es1eKmpoeposiliHo2o feay8aHHs.

B cmamebe Ha ocHosaHuu rposedeHHbIX uccriedosaHuli pa3pabomaHa memoduka U cocmaesieH asnao-
pumm ornpedesieHuUs1 ornMmMuMalsibHbIX PEXUMO8 ¢hopMUpPOo8aHUsi Ha BOKOBbIX U 8XO0HbIX Kpasix rnogepxHocmu
6pOH308bIX 8Kadbiuwiel NodWUNHUKO8 os10c AornoHUMEIbHO20 MUKpopesibegha, cocmosiu,e20 U3 Kombu-
HUPOBaHHO20 371EKMPO3PO3UOHHO20 MOKPbIMUSI cocmasa: cepebpo+medb+b6abbum+cepebpo. OnpedenerHa
mosnuuHa KoMbUHUPOBaHHO20 3IEKMPO3PO3UOHHO20 MOKPbLIMUS, coomeemcmaeytowasi ornmumalribHbIM pe-
JKUMaM 371eKMPO3PO3UOHHO20 51e2Up08aHUsI.
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