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Application of the proposed fuzzy model of occupaél risks assessment for the health of employees a
oil refinery plant could facilitate taking adequatdministrative decisions on elimination or limitat of the
negative impact of production factors under unéetyaand, as a result, improve the quality of tleeupational
health and safety management system.
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One of perspective directions of creation of auttadgoroduction is using technology of direct metal
laser sintering (DMLS). The essence of this teamlis paired computer-aided design (CAD) with auto
manufacturing parts using special devices — 3D ters

In view of the development of scientific and tedahiprogress, we have an actual problem of complex
automatic and robotic equipment. Moreover, duénérassive creation of flexible production it ic@gsary to
develop mobile, single and small-scale manufactuunits. A feature of these developments is thattrobthe
issues involved in creating technological complefedisin the conjugation technologies, such as raeats and
electronics, electronics and IT. That is why madstaoveries nowadays raise issues of interfacingnelogies.
This technology covers metallurgy, electronicsjagtquantum physics and IT.

Laser sintering of metal is a kind of additive $yagis technology.

Direct metal laser sintering (DMLS) is an additive manufacturing technique used i@ Ibw volume
production of prototype models and functional comgrts (fig.1) [1].

The technology has many benefits over traditionahufiacturing techniques. The ability to produce
quickly a unique part is the most obvious advantagmause no special tooling is required and parise built
in a matter of hours. Additionally, DMLS allows fanore rigorous testing of prototypes. Since DML®& cae
most alloys, prototypes can now be functional hamdwmade out of the same material as production
components [2].

So, the benefits are:

— a significant increase in production flexibility;

- an excellent mechanical properties of items;

— improving the competitiveness of production;

— reduction of production costs, especially for alsszale production;

- greatly reduces computer numerical control (CNQ)lé&ctrical discharge machining (EDM) costs;

— reduction the time to market new products;

- the integration of computer technology and CAD eyt [3].

The main problem is the hardware to ensure accurattye manufactured products. Key issues to ensure
accuracy are the following:

— preparation of metal powder for sintering;

— selection of lasing mode;

— ensuring of the positioning of the reflecting mitro

- focusing of laser beam.
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Fig. 1. Process of laser sintering

Before laser sintering (scanning) a powder mixiaraligned by a special roller (fig. 2). One of thest
difficult problems of the sintering process of metaot is heat transfer in porous environment,ineestigation
of thermal fields arising in the powder layer withlsed laser treatment.
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Fig. 2. Process of laser sintering
In laser 3D-printers an executive body uses sdhteslasers. As the active body used a rod of arby
glass doped with neodymium or YAG doped with neoidymor ytterbium. It is located in the lighting ahber.
To excite the atoms of the active body a lamp pisngsed. The lamp pump creates a powerful fladigbf.

81



MATERIALS OF VI JUNIOR RESEARCHERS’' CONFERENCE 2014
Technology, Machine-building, Geodesy

Power of laser is chosen according to the boilingtpof the powder, the thermal diffusivity, theagie
and the average particle size to prevent burnirtgetample. It is extremely difficult to pick cermnpirically the
optimum value of power. The need to achieve a sta¢hich the liquid phase in the powder layerbat 15%
does not allow preventing the melt to be overhedézdling to the formation of a fluidized layer.

There are servo motors as components of precisgragat in printer. The basis of a sensor system
consists of different contact and contactless ssnso

3D-printers software is divided into three categsi(fig.3):

1) Computer-aided design. In a few minutes, you caater three-dimensional physical body and even
assembly units of any complexity.

2) Drivers and utility programs that convert filesm@8D-object in a machine understandable byte code.

3) SCADA-systems are used for industrial purposesasting production processes.

| i 3D Object

3D Cad STL Slicing Layer Slices & 3D 3D
Model File Software Tool Path Printer Object

Fig. 3. Stages of manufacture: from modeling taitation of a physical body

This technology is used to manufacture direct pfarta variety of industries including aerospacentdl,
medical and other industries that have small mediiz®, highly complex parts and the tooling indystr make
direct tooling insert.

With this technology, you can make parts of any pi@xity.

Technology of DMLS allows to prepare implantspresits and guides for surgery (fig. 4) [4].

Fig. 4. Printed jowl implant

No less interesting direction of DMLS is micromathg (fig. 5) [5].

Fig. 5. Elements of micromachining.
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The process of creating of 3D-models has ceasbd thfficult and time-consuming. Furthermore, now i
is more economical and allows increasing signifilyathe flexibility of production. Moreover, it rettes the
number of technological processes in production.

The use of this technology is especially importanmnobile and rapidly developing IT-industries besa
the equipment for such production can be easilysparted and operated. This technology allows prioduan
original product — machine parts or components mitae of equipment — in any conditions.
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This article is about the industrial application xich a perspective material as polyacrylamide.

Currently ecology becomes a strategic indust @
affecting on all spheres of political and economiosperity ®
of the state . Natural resources, quality of lifealth and life ® o e® @ ® &
span and even future of the country — all of thespeshd on b
the ecological situation of the environment. > & ®

Protection of the environment from pollution is avfe L) & @ o
the major problem of modern society. Environmen M
pollution can be primarily seen in the quality effface and NS
groundwater that is used in water supply. The astptic ©
and chemical properties of water deteriorate from inflow ® [ ]
of wastewater, stormwater and meltwater [1]. @ &

This happens due to the change in the structure ¢ o 0
industry, physical and moral deterioration of seevagatment bt b )
plants, absence or lack of funds from enterprising e
weakening of control over their water protectiotiaiies. J}

In this regard, in the 21st century the main stiate
direction of reconstruction of water supply for ustrial * ®
enterprises is the creation of closed water systevhgh is :.. :.
impossible without alteration and improvement ofsérg
treatment facilities and introduction of advancedhhnologies o % e ® o9
and equipment. New perspective methods of wastew %, ®e
treatment are flocculation, sorption, membrane axidative

methods [2]. @
Among the effective ways of intensifying existin

technologies of natural and waste waters purificais the
use of high-molecular flocculants alone or togetheth
inorganic coagulants. Only due to the widespre&ddiuction

of physico-chemical treatment of industrial wasteraising ®
coagulants and flocculants can provide effective987% ® ..
removal of colloidal and finely impurities such @i§ grease, hd
dyes, surfactants, etc.
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