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Summary. The am of the given researchwas to establish the influerce of ezime paameters on the melting
ard faming productvity and the loss of the melted metal. It 15 estd lished that sofficlert unifomaty of the facing
metal thiclmess ard productvity 5.2 keth canbe chiined at the oarrent of 4004 and under comdition of the
electrode size 2-11 nen. Twder sach copditions 12-18%% of the melted metal willbe Hoaring from the fhacing

sutare 1 the form of separate diops.
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INTRODUOCTION

The fastest wom-out parts of agriealhoral machines have a cylindrical shape and work under
conditions of abrastve and other types of wearing. The area of worn-out swifaces (shaft neck, sux
faces forbearings efe) does not exceed 10-15% of the part’s whole area swrface. Reraoval of such
parts irpeolves high costs and also waste of the swfaces not vt worm-out.

Ome of the ways of dealing with parts” waste iz their renewal. The peculiarity of this process
1z that there 15 a need to provide the ability of rerewable part to work with rainirrn expenses and
with the rinitonrn damage of work surfaces.

The most widely used way of renewing is facing. High properties of facing metal are obtaimed
with the help of alloying. The effectiee way of intoduction of alloying elewents under electre
bow facing iz including the dusts of alloving elerent into the strocture of the dust wire chawge or
dust tape.

& wide application in farrn-reachines buoilding and repairing produc tion defines the facing
as the self-protective dust wire. It looks like an extenstve, made of light steel tape, and core in the
forrn of dust mixhure of alloving metals, ferro-alloys, catbides and dusts of gas and slag aking sub-
stances. Such material for facing hasa ot of adrantages corpared with the solid wire [1, 2]. These
akrantages consist in sirgplicity change of chernical structure and in the lack of protectrve gas or
flux and rnechanisms for its conducting and the possibiliby to get a great range of bult upmate nals.

Faring a broad layered metal with a solid electrods wire of a little diavee ter under v layer
iz obtained by travsferring the electrode along cylindrical swface along the screw line or separate
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cireular cylinders. To obtain given width of the layer it is necessary to remelt metal of previons
cylinder for 50-70%, as the thenmal cyele of the frst and the last cydinder differs a lot. 5o, the wrd-
formity of cherndeal strachire of built up layer and its mechardcal properties appear.

The application of ranlti-electrode facing [3, 4 greatlveomplicates the process and e preent
and does not guarantee the necessary qualitsy,

Selfprotective dust wie under condition of dhesence of additional mechanisms for flax or
gas supply allows electrode fo move in an oscillating way perpendicular to the wector of facing
speed at the width of bult-up layer. This technology in comparison with the screw line facing is
characterized by the high productrvity of facing and uniformity of the bmlt up metal.

The schetne of broad layered facing is shown in Fizure 1. The main pavameters of eylindrical
parts of the facing with the cross oscillation of the electrode are: speed of the electric wire supply
(F_); waoltage on the bow (I0); facing speed U’F"’ average speed of the electrode oscillation (¥));
the transferming speed of the electrode end at the extrerme positions (F); escape of the electrade (1),
aize fg) and radins () of electrode oscillation.
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Fig. 1. Schemes of facing of cvlinder nurfare with the diameter I
wath the ciss oscillation of electod e on the width B

Practical application of self-protec tive dust wire under the facing of cylindrical parts of little
diameters is restraived by the absence of the most corvenient walues of these parameters.

THE AIM AWND THE TASK OF THE WORK

Taking into consideration the cormplication of the experitnent along with the great quantityof
crucial factors, the aim of the work was fo deterrnine the influence of the rost iraportant peraraete rs
of the regite on the productivity of the wire melting and loss of the metal. The meanings of the
other parameters in the experients were chosen as a result of the previons experiments and of
the constractive consideratior.
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MATERIALS AND LIETHODE

The sarnples of the G0men diarneter and 50m width made of steel 53 were faced with the
self-protecttve dust wire ITTT-Hn 30G5T2CN of the 2,0mn diareter. The wire contained 1-14%
of the dusts of gas and slag making substances. The facing was conducted with the special device,
with the source of the welding cwrrent using rectifier BIY-506.

While conducting experiments some parameters of the regitne were of perrnanent walue: the
speed of the facing — 5 5mub; woltage on the bow — 27V, average speed of electode oscillation -
213mh; speed of the electrode oscillation in the extrerae positions — 160m/h. Carrent strength was
changed by regulating the supply speed of the wire within a 200-400 & escape of the electrode
- 16-30mam; electrode size — B-12 roow, oscillation rading of the electode - E0-145 mm.

Current strength and woltage were measured with the help of ararmeter and woltme ter, firne of
bow burning - with electic stopwatch of P-30 type up to £0,05 sec. Mlass of the samples under
irwvestigation before and after facing was measured by weighing up to £ 1g. MWhass of the built-up
toe tal was deterrdned as the difference of the tao nurebers. Special device was made to deterrnine
the mass of melted wire which was adjusted to the reechardsm of wire supgply. The device corsist-
sed of ter-toothed carn, tightly joined with the mechanism of wire supply, microswitch, enclosed
in the electric circuit of impmlses meter and works while the cam tums. One tom of feeding roller
corresponded o raeter indication of 10 impulses. Iass of the wire supplied per one irmpulse was
tre asnred experimentally

Coefrients of melting, facing and losses of melted metal as well as facing productivity were
caloulated using the following forranlas:

_ G, 3600 o = G, 3600 F -3 oL

: PP < A T I o W )
Lt Lt " = Tom

In the dhorve -presented forrmlas:
= -:u;uef'ftcie nts of melting and facing, 2/ b,
e - coefficient of losaes, i,
F _—rmass of melted metal, g,
G; —mass of built-up metal g,
I —powerof welding current,
t = tiree of bow barning,
& —facing productivity kgt
Caleulation of coefficients of melting, facing and losses of melted metal was carried out
taking into account the presence of 10-14%, of dusts of gas- and slag-making cormponents in wire.

RESEARCH RESULTAE

The performed experime rts and calewlations showed sigrificant changes of the process char
acteristics at the change of the mentioned pararmeters.

B radius of electrode oscillation of 80 ron and excepted value of other pararmeters, facing
productiityinc reases while increasing strength of welding cwrrent and escape of electrode (Table 1)

Smaller influence on the productivity of facing is caused by increase of rading of electrode
oscillation (Table 2), and byrvalue of R=145 rn produc trity even decreases. It is obeionsly con-
nected with the closing of side swface of wire onbeads bulging out atends of the sample (Figure
2) and excessrve sputtering of melted metal which is proveed by the data in Table 3.
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Zize of electrods conside rably influences the productreity of facing. Data from Table 4 prove
an increase of losses of melted metal under conditions of researchby electrode sizes of more and
leas than 2-9 rom. [t is connected with the fow of melted metal from welding bath in forn of dropes
hefore and behind the electrode.

Thus, estimation of comectness of choice of electrode size can be done by looking at the
built-up layer of metal: if thickness of layer in the middle part is soaller — and size is too large,
metal flows backwards, if thickness of layer in the muddle part is larger — and size is too swall
e tal flows foreards at certain teraperatures of the heated sarple.

It is worth mentioning that electrode size will increase after certain titne of working asa result
of erasing of metal of opening of current-canrying terminal of nozzle. Optitnal size of electrode will
ocour incase when thickness of laver is the satne in any point.

Dependence of producti=ity of facing on strength of owrre nt and size of electrode at exee pted
values of other pararaeters is characte rized by existernce of extre e value at cerfain values of elec-
trode size (Fizure 3).

Table 1. Dependerce of productivity of melting on strength ofwelding mamert ard electode size at =20 nwn

Cupert shength, Sime of electrode, Produchvity of meltins,

A numn kzih

2,65-2.74
1& 27

2EE-2193

am ki b
23 70

3,11-328
30 %

r 462-47T9
47

200 - 507-5,12
il

- 540 - 558
a5

16 L11-7,32
7,2

a0 - TES-T.%
.9

ET0-290
30 5z
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Tadble 2. Deperdence of productvity of melting on stength ofwelding camvent
and radms of cecillabon at electrode escape k=2 Tnon

Current s vength, Productivity of meling (ke/h) atradms of cscillabion (zum)
A
20 115 145
— 287-203 308 -313 2 E3-21095
2.9 31 2.9
2 507-514 12 -5731 4907503
51 5,2 5,0
4 TEI-1.94 106 -E 05 T4 -157
.9 g0 1.5
1m
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Fig. 2. Appeatawce of tuilt-up samples

Table 5. Influence of shength of welding currert ard 1mdms of cseillation of electrode on the losses of melted
metal at elechode escape le=23 nen and 15 510 2 =8 e

Current s hength, Metal loss es (%45) at radms of oscillahon (nen)
A 21 115 145
f,2— 6,65 Q.0-2.57 151-167
200 —_— — —_—
f,4 03 152
200 10,1-11,0 120-15.4 16,9 -182
10,5 12,7 17,5

Flow of melted metal iz the reason of such dependence. Taking into account the fact that
thickness of built-up layer shonld be even at facing of thick laver of metal with cross oscillation of
electrode, its offset from zenith should be choser to obtain esen thickness, allowing certaim loss of
e lted metal at fow from welding bath back to electrode.



CHARACTERISTICE OF THE PROCESS OF BROAD LAYERED 313

TebE 4. Irfhience of strength of welding cunert and offset of electods fiven mength on losses of melted metal
at escape of electods 1e=23 »em and oscillshon radms K=80 mn

Curert Losses of metal (%) at size of electrode (mu)

S“Ef&" 0 4 5 9 10 11 12

200 13,5 82 g4 82 10,7 13.4 16,4
00 17,1 118 10,5 12,1 149 12,1 21,2
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Figure 3. Dependence of productvity of facing onsize of elechode at the oarvent 4004,
diametkr sanple &0 nen and layer thickness 50 nom

CONCLUSIONS

Researched regime pararmeters of the facing of cylindrical forrms with cross oscillation of
self-protective dust wite congide rably infuenced the produe ity of melting and facing.

The maximum productrity of facing 52 kb atspeed of facing 5.5 mub canbe achieved at
current 400 & and electrode sime 9-11 mm. Increase and decrease of the size canses partial fow
of metal of welding bath in form of separate drops.

Sufficient uniformity of thickress of built-up layer 15 achieved at electrode size 2-11 wom,
when 12-18% of the melted raetal £rorn the welding bath will flow from the builtap suoface.
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CHARAKTERYETVEAPROCEST UTWARDZEANLA POWIERZCHNI WALCA
FRZY POMOCY PYLT OCHRONHEGO.

Stresrezende. Celem mie)szych badan b yloustalenie wphyan alaefloryeh parawetrdsr na widgnose toproe-
e 1utwardzania otaz straby toplonego metaba . Ustalono, s odpowiedniy jed nolites & grabodel polasperajgrezo
metal crazwdapose 5.8 kgh momauzyskad proy prad=e 4004 1 elekbodach waelkose1 9-11 now Wialach
vwrammkach stopioinr metal bedme s phaerat = poarierzelin polayparywr postac odd=ielneh loopli.

Showra Kuczowe: utrard zamie, sab awarstra metaby, wal, prl



