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whereF is a breaking load, N; | is a span (distance betwsupports), mmb, h are width and height of the
sample, respectively, mm.
The results of investigation of the saturation é¢tods and the type of carbide layers on the tensil
strength transverse bending carbide TT20K9 arengiveéable 1.

Table 1 — Tensile strength transverse bending darbi 20K9 with different carbide layers

Saturation mode, time 4 hour

Ne . t = 1000C t=1200C
olp thermochemical treatment 0/ L - 0r/Gorg L -

0,, MIla 00% f, % 0,, MIla 00% f, %
1 Original alloy (uncoated) 1611 - 17,2 1611 - 17,2
2 (TiOxNb,O5=3:1) 1329 82,5 3,5 1158 71,9 4.8
3 (TiOxCr,05=1:1) 1331 82,6 5,3 958 59,5 5,9
4 (TiOx:Cr,05=3:1) 1333 82,7 6,1 1086 67,4 8,2
5 (Cr03:Nb,0s=1:1) 1041 64,6 3,8 980 60,8 4.4
6 chromium-plating 1222 75,9 3,0 1124 69,8 6,9

In all cases, after saturation at 120Ghe greater decrease in strength of carbide dften saturation at
1000°C was detected. This is due to the growthhefdarbide layer, and as a consequence, incre#sing
thickness of the brittle — phase.

Plate with carbide deposited layers is charactkrizg considerable homogeneity properties, whickely
important when they are used as the material afittimg tool on automatic, CNC machines and skthimes.

The table shows that the tensile strength in trarsgvbending after thermochemical treatment isasdiu
to 20 %, which is consistent with the results df [£hich refers to a decrease in flexural strergtbys of VC
and TC for coating carbide titanium.
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Technical progress in agriculture is continuoushnmected with the constant improvement of repair
production. Nomenclature of parts whose recoveryadsisable for most repair facilities is continulgus
expanding. An important condition is to achieve lgyaof new parts at low costs. These circumstances
necessitate the development and implementatidmeimepair manufacture resource saving technologies.

Limited public stocks of fuel and materials in Bels cannot provide adequate reproduction of vehicle
fleet forces and engineering along with its preagon, maintenance require the development of priboi,
which saves a lot of labor and materials. Overhequire, for example, seven thousand harvesterthd@d®and
tractor engines, 50 thousand vehicles, 150 thousaitd of process equipment. Repair is economidakgible.
About a quarter parts repair fund is not frayedvorn within acceptable limits and can be reusethéir cost of
2-3%, and about half of the parts can be used edt#oration at a cost of 15 — 30% of the priceef parts ,
respectively [1, 2]. Parts restoration retainsrgdaxnumber of materials, energy and labor.
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Most agricultural machinery include internal comlausengines, and among the items to restore, snaftk occupy
a special place. The cost of one crankshaft darrersgines ranges from 10 to 25%, and foreign — f#6rio 50% of the
motor [3]. During the operation they are subjetdetdrsion and bending lose initial accuracy antigtig margin.

Wide application of coatings to restore crank adlou to return the functional properties of thefame and
increase the structural strength of the produdtsilestrength and viscosity changes with applestiegs reducing or
changing the chemical composition of the deposdflidy. The creation of various structures in theaticg
nonequilibrium transition zone increases the stremgrdness, wear resistance, but it lowers tigeigastrength.

During the deposition, in areas which are heated temperature above the phase transformationalue t
the rapid cooling , and , as in the weld metal, dradtransition zone the following processes ocburning of
alloying elements, the occurrence of residual imdkstress, formation of non-equilibrium structusesh as
carbon supersaturated and alloying elements, soligtions, and increase the grain size (area ofheating),
which have different effects on the performanceéhefshatfts.

On the one hand, the metastable none quilibriunctres provide high hardness, strength and wear
resistance of the surface layer parts, but on therdand, the surface layers none quilibrium $tme; increased
grain size, internal residual tensile stress amgiche resistance to cyclic impact loading.

Because of uneven wear necks, short time overloaimuneven fuel into the cylinders, the cylinder
displacement of supports due to the aging of thelnand for other reasons there is a conditiowlch the
crankshatft is working with congestion. As a redthiére are places with most intense fatigue damage.

It has been found that the endurance limit of enéfg worn crankshatfts to restore was reduced by 2% [4].
The main dangerous load for diesel engines is #mlibg moment, and for gasoline — torque. Typicattéire
crankshafts first occur on the cheeks, secondly the cervix. When rounding shaft gasoline engimesemoved from
the surface layers of the necks of accumulateguatdamage, and their capacity leads to unload imesise metal
layers. All this contributes to the restoratiorthadir resource. Completely to remove a mannermgiiedestroyed layers
of metal shafts in the area of diesel enginesdiltedifficult, so their life cannot be restored.

Thus, the range of items to be restored contimugsotv, expanding repair production leads to theduction of
resource-saving technologies , welding is wide@dus restore crankshafts of agricultural machijribeymain parameters
determining post-restoration engine hours are vesistance and fatigue strength . To improve jstbration operated
internal combustion engines it is necessary toargoperational performance such as wear resisamactigue strength,
which are influenced by the material and the rieguthicrostructure of the coating.

The aim of improving the fatigue strength and wesistance is in the reduction shaft agriculturatinmes.

The material used for the manufacture of steel $ssfb. The samples were prepared in accordanbe wit
GOST 25.502-79.

Used for coating wire marks U7 and 08H13. Coatimgtite samples were applied by using electric
welding environment [Ar + (20 ... 30 % GQ .

Then surfacing was carried out on samples of gmipdiachines mod. 3A151 to a roughness Ra 0,383.nQ

Fatigue tests were carried out on the machine Wk1Destruction of the sample, the machine stops
and the counter allows to determine the numberyolies prior to destruction. Type of loading for edises was
the same — cantilever bending torsion, in whichuwbkage varies over a symmetric cycle (skewness=R1).
The external environment for all testcases wastaohs

The results of experimental studies of fatigue earwere constructed samples weld various brands of
wires (Fig. 1). Coatings resulting from the weldiag characterized by high hardness and wear aasist but
they are characterized by high brittleness, asdgtis with the formation of coatings significanehéput [6 ],
and as a consequence there is a decrease in fatigagth.
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Fig. 1. Fatigue curves of samples with weld deposit
0,and — voltage in a dangerous section of the sariplenumber of loading cycles
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Maximum values of the fatigue strength obtainedrdusurfacing wire U7. In this case the hardness of
the weld metal is determined by the carbon contéethigher the carbon contenti, the higher theiess. Wire
carbide contains alloying elements, however dusogacing, more intensive burning of carbon, asl el
stirring with a basis (Steel 45), which leads twéo hardness of the coating material, but thiséases the
fatigue strength of samples. The coating hardnedd wire U7 HRC 35 ... 40. After surfacing due e thigh
cooling rates formed quench structure (martensitestite).

The hardness of the coating produced by welding W8H13 — HRC 30 ... 33. One indicator of the
properties of the weld metal is hardness, whiclsdmetimes identified with the wear resistance, Wwhéen
assessing the durability necessary to considesttiueture of the obtained coatings hardness ofitatix, the
presence of carbides and their dimension, fasteranigides in the matrix. The microstructure of tbhating is a
"solid solution + chromium carbides". Alloys witimslar structure with a low content of carbon halre ability
to significantly increase the hardness, strength\aear resistance as a result of work hardeningiwiiastic
deformation with a significant degree of plastidadmation ), the use of surface plastic deformatidter
welding wire 08H13 improves fatigue strength of.250%.

Implementing recovery technologies crankshafts ptesisaving, as the cost of crankshafts on domestic
engines ranging from 10 to 25%, and foreign — f&ho 50% of the cost.

To restore steel crankshafts surfacing medium [Ar20 ... 30% C@) ] 08H13 wire diameter of 1,6 mm
is recommended, followed by hardening of surfaesta deformation .
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ASSESSMENT OF HEALTH STATE OF WATER TREATMENT WORKE RS
OF AN OIL REFINING ENTERPRISE
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The influence of harmful production factors on hanmealth is analyzed. The negative impact of those
factors on morbidity with temporary disability ot water treatment workers of JSRaftari' is established.

In the current conditions of the development ofaBeas$ian leading industries the problems of efficien
and reliability of professional activity, as wel &ealth protection and working capacity underithpact of
unfavorable factors are becoming the main direstimioccupational health and safety policy [1,2- 2

A third of their lives people are busy with workiragtivity. Therefore, it is very important that
occupational conditions don't do any harm their ItheaThe working activity of a person is necesgaril
influenced by various factors of the productioniemrvment, difficulty and intensity of labor process

It is repeatedly proved that adverse productiotofachave negative impact on workers’ health, calise
professional pathologies and account for up to 8@%e cases of morbidity with temporary disabiligfl these
unwanted implications demand essential materialt;yon carrying out medical and preventive measwass
well as on social benefits and compensations iékat@adverse working conditions [2, p. 67].

It is also necessary to consider that unfavorateamic situation of many enterprises caused bfirtaacial
crisis considerably complicates the solution of ynproblems of labor protection. Among the mostaesiproblems
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