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[image: image14][image: image15.jpg]npoueca. M3nonseaHeTe Ha CTaH4APTU3MPaHU CUMBOMY crioMarar 3a rno-
sicHa BM3oanu3aumsa v rnecHa Hasurauusi. Cneq 3aBbpluBaHe Ha KpaTko
YBOLEH KYypC MO CMUCBIIA Ha CUMBONUTE, U B KpaliHa CMeTKa HsKon
cneyuanusmpar codrtyepu (MS Visio, SmartDraw u T.H.), pasaMepbT Ha
cTpaHuyaTa Heobxogum 3a onucBaHe Ha npoueca moraT ga 6baar
HamaneHn 3HauntenHo.lISO 9001 nogdveptaBa HeobxogumocTTa OT
ocurypsiBaHe Ha 3arnuc 3a MpuemMaHe Ha MNPOoAyKTa, KaTo Mocoysa
"CBUOETENCTBO 33 CLOTBETCTBUE C KPUTEPUUTE 3a NpuemaHe Tpsabea ga
ce obHoBssiBa". EcTectBeHaTa Bpb3ka ¢ ISO / TS 16949 upsa nopg
c¢dopmata Ha onpegensHe Ha nNnNaH 3a KOHTPON, a WMEHHO
"NOKYMEHTUPAHO OMUCaHWE Ha CUCTeMUTe 1 npoLecuTe, Heobxoanumm 3a
koHTpon Ha npogyktute no ISO / TS 16949:2009 [8] Tasn TexHudecka
cneuundukauma e Bpb3ka Mexay nospefara U aHanus Ha nocrneguuute
(FMEA) [5] 3a npopykT W nmpoLecu, cBbp3aHu ¢ paspaboTBaHeTo -Ha
nnaH 3a KOHTPOM Mpeay cTapTa M Mpou3BoACTBEHU npouecn. FMEA e
M3BECTEH METOJ 3a aHanus, KOUTO HenpekbCcHaTo ca paspaboTeHu oT
AIAG [12] n IEC [6]. B Hsikou ny6nukauum [13], FMEA e popu B
cbyeTaHue C NnrnaHoBe 3a KOoHTpon B eauH dopmynsip. Crnopen ISO / TS
16949 nnaHoBe 3a koHTpon TpsibBa Aa ce pasBuBa "B cCuUCTEMa,
nogcuctema, KOMMOHEHT M / UMW HUBO MaTepuan 3a [OCTaBEHUS
npogykt. BaxHO e, 4Ye BCMYKM CrMeuuanHu  XapakTepucTUKA
(xapakTepuCTUKUTE Ha MPOAYKTa W TEXHOMOrMYHW napameTpu) Tpsibea
Oa 6bAaT BKNOYEHM B nnaHa 3a koHTpon. Oule efHa ocobeHocT Ha
nnaHoBe 3a KOHTPON KoATo TpsibBa Aa ce Mma NpeaBuA, €, Ye BCUYKK
HabnofeHna 1 namepsaHusa, M3BpoeHn B NnaHa 3a KoHTpon, Tpsbea ga
ce kanubpupa unu NposepsiBa U ce Nnoanara Ha cucTema 3a aHanm3a Ha
namepsare (MSA) [10]. NoBeyeTo OT enemMeHTUTE, BKMOYEHW B NiaHa 3a
KOHTpOn, OBGWKHOBEHO ca €neMeHTU OT [OKYMEHTU, KOWTO Onucear
TexXHomnorusitTa 3a Npov3BoACTBO Ha AeTainu. OcHoBHaTa Touyka, KOSTO
fo6aBs CTOWHOCT KbM NIaHOBE 3a KOHTPOM € OfnpeferneHeTo nnaHa 3a
peakuusi 3a criyyau, KoraTto npoLechT cTaBa HecTabuneH unm He e B
CTaTUCTUYECKO CbCTOAHME. [MNaHbT 3a peakumst MOXe Aa ChyXu KaTo
OcHOBa 3a paspaboTBaHe Ha paboOTHW WHCTPYKUMM WU 3anuc Ha
Ka4yecTBOTO, KOWTO MpeABwxaa: orpaHvyaBaHe Ha npopykta, 100%
NPoOBEPKW, KOPEKLUWMW; KOPWUrUMpaluy U NpeBaHTUBHU AelcTBus. [Masa
8.1.1 or ISO / TS 16949:2009 w3nckBa opraHusauns onpegens
NoAXoAslM  CTAaTUCTUYECKM  WMHCTPYMEHTM 32 BCEKUM  MPOLEC,
cnegosaTenHa Bpb3ka ISO / TR 10017:2003. ToBa € OT CbLUECTBEHO
3HayeHWe npu B3EMaHETO Ha pelleHWe, ako MpoueckT € B
CTaTUCTUYECKN KOHTPOM Unn cTabuneH, 1 ako 1 kora fa ce npegnpuemar
feiictBus. CnomMeHaTuTe Mo-rope W3NCKBaHUS ca U3MbIHEHWU, KaTo ce
paspaboTu npeau ctapTa Ha KOHTPOMHUSA NaH 3a Bb3CTaHOBSABAHETO Ha
eflHa pofika OT TpaKkTopHa Bepura. Bb3 OCHOBa Ha eKCNepUMeHTU u
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1) Bb3CTAHOBSIBAHE HA BEPW>KHA POSika € aHanuMaupaH.

2) rpaduka Ha Bb3CTaHOBsIBAHE NPOLEC € pa3paboTeH.

3) nnaH 3a KoHTpor, Bb3 ocHoBa Ha AIAG 1 ISO / TS 16949:2009 e
pa3paboTeH Aa MOCny»XK1 KaTo 3anuc Ha Ka4yecTBO U KaTo OCHOBa
3a peakuus, ako U Korato efuH NpOoAYKT UMW XapakTepucTuka e
N3BBH KOHTPOIT.

KaTto npoabmKkeHue Ha Tasn uges morat fa 6waar:

- PaspaboTBaHe Ha nnaHoBe 3a KOHTPON 3a [Apyrn npouecy,

Bb3CTAHOBABAHETO W APYrY AeTalnu.
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WNacnepsaHeTo e nogkpeneHo ot BG051PO001-3.3.04/28 porosop Ne,
"Mopkpena 3a Hay4yHu pa3BUTME Ha nepcoHana B obnactra Ha
TexHuKaTa 3a uscnegBaHma u nHosauumn”. NMpoekTbT e drHaHCUpaH ¢
nogkpenata Ha OnepaTtuBHa nporpama "PassuTue Ha YoBELUKUTE
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CCONTROL PLAN OF A PROCESS FOR REBUILDING MACHINERY PARTS

Daniel BEKANA - Tzvetelin GUEORGUIEV - Tihomir VASILEV
University of Ruse ‘Angel Kanchev’, BULGARIA

‘Summary: The aricle presents a method for controlling the parameters of a process for rebuilding machinery
parts. The authors propose using & control plan that provides a documented description of process and product
special characteristics. It may serve as guidance for determining the appropriate satistical stools, for developing
‘work instructions, and for paving the way for continual improvement through control and reduction of variation
in product characteristics and manufacturing process parameters.

Keywords: control plan, ebuilding, quality control. FMEA

INTRODUCTION

The sustainable development of all organizations, and society as a whole, depends
largely on the way we use our limited resources. One way of slowing down this negative
impact on our environment and in the same time satisfying our customers is rebuilding wom-
out machinery parts. ‘Remanufacturing and rebuilding is a process that has been around for
over 75 years to restore old parts to like-new performance and save energy, natural resources,
landfill space and reduce air pollution by less re-smelting. This industry also creates hundreds
of thousands of jobs and new tax-paying business’ [11]. The economical effect of rebuilding
lies in optimising process parameters, such as: speed of rebuilding, speed of feeding, debit of
protective gases, amperage and voltage of the electrical current, distance between welded
surface and welding nozzle, diameter of the welding wire, ctc. Based on these factors
mathematical dependencies can be obtained and a general criterion for optimisation can be
developed, namely a relative perfection criterion [3, 4]. This article is a continuation of a
research work on rebuilding wom out agricultural machinery parts [2].

Even though the standard 1O 9001 can no longer be considered as a new and trendy
idea, a more detailed examination of its requirements leads to *hidden gems’. If one looks
closely at the text of chapters 8.2.3 and 8.2.4 that deal with monitoring and measurement of
processes and products, then it is noticeable that some of the requirements need to be clarified
in detail. A possible solution for this shortcoming is the use of control plans which is
stipulated in ISO/TS 16949:2000. This standard specifies particular nuances for the
application of 1SO 9001:2008 in the automotive industry. A more detailed description and
detailed examples of control plans is given by AIAG Reference Manual in their Advanced
Product Quality Planning and Control Plan [1).

MATERIAL AND METHODS

150 9001:2008 requirements (7]

Chapter 8.2.3 of ISO 9001 points out that the organization shall apply methods for
monitoring and measurement which ‘demonstrate the ability of the quality managem:
system processes to achieve planned results’. This text hints analysis of the process capability
indexes and/or using control charts described in ISO/TR 10017:2003 [9). Therefore, when the
actual variation of the process parameters is greater than the range of the planned results, i.c.
the specified process parameters, the organization shall undertake correction and corrective
actions. Needless to say, action plans have to be in place so that the organization has ready to
use solutions for eliminating nonconformities and their causes of in order to prevent
recurrence. A good practice in implementing action plans is keeping records of Lessons

‘Daniel Bekana, University of Ruse *Angel Kanchev'.8 Studentska St 1.210. 7017 Roes
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Learned Forms. They allow storing and tracking valuable information regarding the influence
of the solution on results, schedule, costs, ete.
The standard notes that when determining methods, that are appropriate for monitoring or
measurement of its processes, the organization shall consider the type and extent of
monitoring and measurement ‘in relation to their impact on the conformity to product
requirements’.

Chapter 824 specifies requirements for monitoring and measurement of the
characteristics of a product at appropriate stages of the product realization process.
In the case of batch and/or mass production it is advisable to use statistical sampling plans in
order to lower quality control costs while maintaining the outgoing quality at a desired level.
One also needs to take into consideration the relative importance of the product
characteristics, thus devoting more attention to the ones that are really critical for thic finished
product o the customer. .

‘The process flowchart (flow diagram) is a common graphical tool, used for describing
the sequence and interaction of the process stages. Using standardized symbols helps make
the information more visual and easy to navigate. Upon completing a short introductory
course in the meaning of the symbols, and eventually some specific software (MS Visio,
SmartDraw, etc.), the amount of pages needed to describe the process steps can be reduced
significantly.

1SO 9001 underlines the need for providing a record for the acceptance of the product
by stating ‘Evidence of conformity with the acceptance criteria shall be maintained’. The
natural link with ISO/TS 16949 comes in the form of the definition of a control plan, namely
“a documented description of the systems and processes required for controlling product’.

1O/ TS 16949:2009 requirements [8]

‘This Technical Specification links the Failure Mode and Effects Analysis (FMEA) (5]
for products and processes with developing a control plan for pre-launch and production
processes. FMEA is a known method for analysis that has been continuously developed by
the AIAG [12] and IEC [6]. In some publications [13], FMEA is even combined with control
plans in a single form.

According to ISO/TS 16949 control plans shall be developed ‘at the system,
subsystem, component and/or material level for the product supplied’. It is important that all
special characteristics (product characteristics and process parameters) must be included in
the control plan. Yet another feature of control plans to be kept in mind is that all monitoring
and measuring equipment, listed in the control plan, must be calibrated or verified and
subjected to Measurement System Analysis (MSA) [10].

Most of the items, listed in the control plan, are usually elements of documents that
describe the technology for producing parts. The main point that adds value to the control
plans is including a specified reaction plan for instances when the process becomes unstable
lly capable. The reaction plan can serve as a basis for developing work
instructions and a quality record that prescribes: containment of product, 100% inspection,
corrections, corrective and preventive actions.

Chapter 8.1.1 of ISO/TS 16949:2009 requires that the organization determines
appropriate statistical tools for each process, hence referencing ISO/TR 10017:2003. This is
essential when deciding if the process is in statistical control or stable, and if and when to take
action.

The aforementioned requirements have been implemented by developing a pre-launch
control plan for rebuilding a chain tractor roll. Based on the experiments and research that
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have been carried out it is concluded that it is necessary to develop an algorithm and a
flowchart (Fig.1) for rebuilding wor out parts.

)

cLeanNG

[MEASUREMENT and DETERMINATION OF THE|
“THICKNESS OF THE REBUILDING LAYER
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g SETTING P
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APPLICATION OF PROTECTIVE GREASING
3

PACKAGING

Fig. 1 Rebuilding process flowchart
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RESULTS AND DISCUSSION

There are several characteristics that are eritical for the process of rebuilding and for
the chain tractor roll that s being rebuilt. They can also be called parameters of the rebuilding
process and can be divided into the following categori

« Technological- speed of electrode wire Vy [m/min]; RPM of the machinery part awp

Tmin™]; feed of rebuilding Sy [m/min], and debit of the protective gas Q [Vmin],

o Electrical- amperage of the electrical current I [A], and voltage of the elecrical current

U[V], and

o Mechanical- hardness HRC, roughness R, , and thickness of the rebuilt layer  [mm}.

The rebuilding process starts with rough cleaning and degreasing of the machine part.
Next NDT and measurement are carried out in order to decide whether rebuilding is possible
o economically feasible. The preparative machining generally is lathing of the surface to be
rebuilt, Based on the outcome of machining decisions is made on the thickness of the
rebuilding layer. After rebuilding the first part, the dimension and the roughness of the rebult
part are being controlled.

If the thickness of the rebuilt layer is sufficient, the part is subjected to final
machining, followed by measuring the resulting dimension. Then the hardness of the rebuilt
layer is tested and if it is sufficient (HRC 55) protective greasing is applied, the part is
packaged and sent to the customer.

The same process steps are used when creating the control plan for the chain tractor
roll CTR-203 (Fig.2). The control plan includes critical and important product and process
characteristics, their specification, the measurement technique, sampling size and frequency,
and last but not least- a reaction plan in case any of the characteristics are out of specification.
The quality records used at each process step are listed in the ‘control method column and
‘may serve as a proof for the implemented activities and a basis for further actions.

CONTROL PLAN Pantas

| | R
oo = |

- o —m e 5

= i S
foams | ones

et e e R |
eyt | e = "
F""’ et | o ——

Fig.2 Excerpt* from the control plan for Chain Tractor Roll CRT-203
* - the complete Control Plan i available and can be obtained from the authors upon request.
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CONCLUSION

1) The rebuilding of Chain Tractor Roll has been analyzed.

2) A flowchart of the rebuilding process has been developed.

3) A Control Plan, based on AIAG and ISO / TS 16949:2009 has been developed to
serve as a quality record and as a basis for reaction if and when a product or a process
characteristic is out of control.

The authors see the continuation of this idea in:
- Developing control plans for other rebuilding processes and other machine parts, and
- Optimization of the parameters of the rebuilding process.

The study was supported by contract Ne BGOSIPO001-3.3.04/28, "Support for the Scientific-
Staff Development in the Field of Engineering Research and Innovation”. The project is
funded with support from the Operational Programme "Human Resources Development"
2007-2013, financed by the European Social Fund of the European Union. :
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Pesiome:

B cratuATa € NpeAcTaBeH METOA 33 KOHTPON Ha napameTpuTe Ha
npoLeca 3a BL3CTAHOBABAHE HAa U3HOCEHM MALLMHHYW YacTu. ABTopute
npeanaraT C MOMOWTA Ha MnaH 3a KOHTPOS, KOWTO npeaocTass
AOKyMEHTUpaHo ~OnMcaHMe Ha Mpoueca 3a Bb3TaHoBABaHe W
cneunduyHn xapakTepucTukiA. Toit MOXe Aa CryXW KaTo pbKOBOACTBO
3a npoBexgaHe Ha NOAXOAALM CTATUCTUMECKM YMPaXHeHws, 3a
paspaboTBaHe Ha paBoTHY MHCTPYKUMM, KAKTO 1 33 A3 NPONPaBAT MbTA
3a HenpekbCHaTo NOAOBpeHWe Ypes KOHTPON W Hamanssake Ha
npoMsHaTa B XapakTEpUCTUKATE 3a CbOTBETHUA NPOAYKT UM
NPOV3BOACTBEHUTE NApaMeTpy Ha npoueca.

Krllo4oBI AyMU: KOHTPOIEH MfaH, PEKOHCTPYKUMS, ynpaBrneHue Ha
KkavectsoTo. FMEA
BbBepgeHue:

YCTOAYMBOTO PasBUTME Ha MPOUIBOACTBEHUTE NPEANPUSTUR, W
06LYECTBOTO KaTo LANO, 3aBUCK AO FoNsMa CTEMeH OT HauMHa, Mo KOATO
HWe M3ronssame HalIMTe OrpaHUyeHn NUPOAHM pecypcu. EAMH oT
HaumHuTe Aa Ce 3aGaBM TOBA OTPULATENHO BLIAENCTBME BBLPXY
OKONHaTa CPeAa W B CLLUOTO BpEME /13 Ce YAOBNETBOPABAT HyXaaTa oT
pe3sepeHM 4acTi, €& BbL3CTAHOBABAHETO HA W3HOCEHWTE AeTainu.
PenponssuaCTBO 1M BBLICTAHOBABAHETO Ca MPOLECH, KOITO ChlyecTsysa
OT Hap 75 roavHW 3a Bb3CTAHOBABAHE HA W3HOCEHUTE [AeTainu
[OCTUrHANW rPaHMYHOTO CU CBCTOSHUE KATO T3 MPOLEcH AONPUHACAT
33 MKOHOMWSTA Ha EHEprus, MPUPOAHN PEcypcH, Hamanssawe Gpoit u
nnolWTa Ha MecTata 3a CbXpaHeHMe Ha MeTanHuTe OoTNagbuM u
HamanABaHe Ha 3aMbPCABAHETO Ha Bb3AyXa. Tesn PEeMOHTHM
NPeANPUSTUS ChIYO TaKka Cb3AABA CTOTUUM XWNsgM paBoTHU MecTa
NOBTOPHO nnalwjaHe Ha Aanbun "[11]. WkoHomuueckuaT edekt or
Bb3ICTAHOBABAHETO Ce HamMpa B ONTUMUIMPAHUTE NapameTpu Ha
npolieca, KaTo HanpyMep: CKOPOCTTa Ha BbICTaHOBABAHETO, AeBUT Ha
3alMTHU ra3ose, rofieMuHa U cuna Ha enekTpUYecKns ToK, PascTonHne
MeXay NOBLPXHOCT Ha HaBapsiBaHe W eneKTPOAHUS Tefl, AUaMeTsp Ha
3aBapbyeH Ten 1 T.H. . Bb3 ocHOBa Ha Tesn hakTopu, MaTemaTuyecku
3aBMCUMOCTI MOXeE Aa Ce NOny4u 1 oBLy KpUTEPHiA 33 ONTUMM3ALMS, a
WMMEHHO OTHOCUTENHOTO ChBBPLUEHCTBO Ha Tesn napameTpu [3, 4]. Tasn
craTs e MpoAbIDKEHWE Ha HayuHouscnegosatenckata pabota no
BB3CTAHOBABAHE Ha U3HOCEHM AETANM B CETICKOCTONAHCKUTE MALLMHIA i
arperatut [2]. Bunpeku ye crangapTa ISO 9001 sede He moxe Aa ce



[image: image36.png]pasrnexaa kato HoBa W MofepHa uaes, To no-noapobeH npernea Ha
HEMHUTE W3UCKBAHWS, BOAN A0 "CKPUTU KaMbHU'". AKO YOBEK BHUMATENHO
npoyeTe Tekcta Ha rnasu 8.2.3 u 8.2.4, KOuUTO ce 3aHMMaBaT C
HEGHIOIJEHVIG W U3MepBaHe Ha npouecu u NPOAyKTW, TO ToBa ce
3a6ens3Ba, Ye HAKOW OT Te3u W3UCKBaHWsA TpsabBa Aa GbaaT UISCHEHN B
petaiinu. EAHO  BBb3MOXHO pelueHue 3a TO3W HeaocTaTbk €
M3NON3BaHETO Ha NNAHOBE 3a KOHTPOM, KOUTO ca npeasuaeHa B ISO /
TS 16949:2009. To3n cTaHAapT onpeaens no-creunduyHn Kputepuit 3a
npunaraHe Ha ISO 9001:2008 B aeTomoBunHata wuHAycTpus. MMo-
nogpoBHO onucaHue U NoAPOGHN NPUMEPW Ha NnaHoBe 3a KOHTPON ce
faea ¢ AIAG HapbuHuk B Advanced kayectBo Ha npoayktute 3a
nnaHupaxe 1 KoHTpon Ha Mnawa [1].

MATEPUWAN U METOOU

1SO 9001:2008 uaucksaHus [7] Masa 8.2.3 ot ISO 9001 nocousa,
4Ye fafileHOTO npeanpusTue TpaGea fAa Ce npunaraT MeToau 3a
HabrioaeHne N u3MepBaHe, KOUTO "Aa AEMOHCTPUPAT CroCOBHOCTTa Ha
cuctemarta 3a KayecTBO, ynpaeneHue Ha npouecu 3a nocturaHe Ha
nnaHupaHuTe pesynTtati'.. 3aToBa, KOrato AeNCTBUTENHOTO U3MEHeHWe
Ha napameTpuTe Ha npoueca e no-rofiaM oT obxsaTa Ha NnaHupaHuTe
pesynTatM, T.e. Ha ONPefeneHn TEeXHONMOrMYHM  napameTpu,
npeanpusiTueTo TpsibBa Aa npeanpuemMe KOpekuMM W Kopurupaiyv
AeiicTBus. ManuiLHO e fa ka3eame,ye nrnaHoee 3a AeiicTeue Tpsabsa Aa
6bAaT M3roTBEHW, Taka 4Ye, AaAeHOTO NpeanpusTUe Aa e roToBo U Aa
U3MoN3ea pelleHuss 3a envMUHWpaHe Ha HeCbOTBETCTBUA U TexHUTe
npuunHu, 3a Aa ce u3bere nosTopeHne. Enna noBpa npaktvka B
npunaraHeTo Ha nnaHoseTe 3a AeicTeve e fa ce CbXpaHsBaT perucTpu
c yTebpaeHTe chopmu. Te no3BonsBaT CbXxpaHsBaHe 1 NpocneasBaHe Ha
WHEOPMALS OTHOCHO BIUSHUETO HA Pe3yNnTaTi, CXeMa, Pa3xoaun U T.H.
CrTaHpapTsT oTGensssa, 4Ye NpU ONMpeAeneHn MeToau, KouTo ca
nogxoasum  3a MOHWUTOPWUHI UMW U3MEepBaHe Ha npouecure,
opraHusauusTa TDHGBE Aa nomucnu 3a snga u obxsara Ha MOHUTOpUHIra
W VM3MEpBAHETO MO OTHOWEHME Ha TAXHOTO BB3AGHCTBUE BLPXY
CLOTBETCTBMETO C U3WUCKBaHMATA 3a npoaykTa. Masa 8.2.4 onpepens
VM3UCKBAHUSTA 33 HABMIOAEHME U UMEPBAHE HA XapaKTEPUCTUKUTE Ha
JAaneH NpoAyKT Ha CbOTBETHUTE eTanu Ha npoueca Ha peanusauusTa Ha
npogykuusita. B cnyyan Ha naptuga u / unu nNpousBoACTBEH obem e
NPenopBYUTENHO Aa Ce U3nonssa CTaTUCTUYECKO B3eMaHe Ha ﬂpOsl’I‘ 3a
noHWXaBaHe Pa3sXOAWTE 3a KAuecTBEH KOHTPON Mpu 3anassaHe Ha
VM3XOAALLO KAYECTBO Ha XENaHoTO HUBO. [larpamara e YecTo CpelaH
rpadwNeH WHCTPYMEHT, unanonssaH 3a onucaHue Ha
noCneoBaTenHocTTa U B3aUMOAGNCTBME Ha PA3NMYHUTE €Tanu B



[image: image37.png]npoueca. ManonssaHeTe Ha CTaHAAPTU3NPaH CUMBONYM CrioMarar 3a fo-
iCHa BU30ANM3ALVA 1 NECHa HaBurauusi. Criep 3aBbpluBaHe Ha KpaTko
YBOAEH KYPC MO CMUCBMA HAa CUMBOMUTE, U B KpailHa CMeTKa HSKOM
cneynanusupan cochtyepu (MS Visio, SmartDraw 1 T.H.), pasMepsT Ha
CTpaHuuaTa HeoGXOoAMM 3a OfMCBaHe Ha npoueca MmoraT ga Gbpar
HamaneHn 3HauuTenHo.ISO 9001 nopyepTaBa HeobxoaumocTTa OT
ocurypsiBaHe Ha 3anuC 3a MpuemMaHe Ha NpOAyKTa, KaTo rocousa
"CBUAETENCTBO 3a CLOTBETCTBUE C KpUTEPUUTE 3a NpueMaHe Tpsabsa Aa
ce ofHoesiBa". EcTtectBeHaTa Bpb3ka ¢ ISO / TS 16949 upea nog
opmaTa Ha onpegensHe Ha MNNaH 3a KOHTPON, @ WMEHHO
"[AOKyMEHTMPAHO OMUCAHUE HA CUCTEMUTE 1 MPOLIECHTE, HEOBXOAUMM 32
KOHTpON Ha npogyktuTe no ISO / TS 16949:2009 [8] Taan TexHudecka
cneunduKauns e Bpb3ka MeXay NoBpeaaTa v aHanua Ha nocneavuuTe
(FMEA) [5] 3a npoayKTi 1 nmpouecu, cBbp3aHu ¢ pa3paboTsaHeTo Ha
nnaH 3a KOHTPOM Mpeau CTapTa U Npou3BoAcTBeHM npouecu. FMEA e
M3BECTEH METOA 3a aHanus, KOWTO HEempekbCHaTo ca paspaboTeHn ot
AIAG [12] u IEC [6]. B Hsikou nybnukaumm [13], FMEA e popu B
CbyeTaHue C nnaHose 3a KOHTpon B eAnH copmynsap. Cnopeg ISO / TS
16949 nnaHoBe 3a KOHTpoOn TpsiGBa Aa ce passuBa "B cUCTeMa,
NoACHCTEMa, KOMMOHEHT W / WM HUBO MaTepuan 3a [OCTaBEHUs
npoaykr. BakHO €, uYe BCAYKM CTIEUManHu  XapaKTepUCTUKA
(xapaKTepuCTUKUTE Ha NPOAYKTa M TeXHONMOrU4YHM napameTpu) TpsGea
Aa 6bpat BKNOYEHW B NnaHa 3a KoHTpon. Olwe eaHa 0CoBeHoCT Ha
nnaHoBe 3a KOHTpON KOSTO TpsiGBa Aa Ce MMa npeasus, e, Ye BCUUKM
HabrioaeHnA U n3MepsaHus, U3GPOEHM B NNaHa 3a KOHTpon, Tpsibea Aa
ce kanubpupa Unu NpoBepsiBa 1 Ce Noanara Ha CUCTEMa 3a aHanu3 Ha
nsmepeaHe (MSA) [10]. MoseyeTo OT eNemMeHTUTE, BKITIOYEHN B NaHa 3a
KOHTPOM, OGUKHOBEHO Ca ENeMEHTU OT [OKYMEHTM, KOWTO OnucsaT
TeXHoMorMATa 3a NPOU3BOACTBO Ha AeTaiinu. OcHoBHaTa TouKa, KOSITO
A06aBs CTOMHOCT KbM NNAHOBE 3a KOHTPON € OMPeAerneHeTo nnaHa 3a
peakuus 3a cryyaum, KOraTo MPOLECHT CTaBa HEeCTaGUNIeH Wn He e B
CTaTUCTUYECKO ChCTOsHME. MNaHLT 3a peakuusi MOXe Aa CyXu KaTo
OCHOBa 3a paspaGoTBaHe Ha paGOTHU MHCTPYKUWM W 3anuc Ha
Ka4yecTsoTo, KOWTO MpepBukaa: orpaHuyasaHe Ha npoaykra, 100%
NpOBEPKX, KOPEKUMW, KOPUTMpalM v npesaHTWeHM AeiicTeus. [nasa
8.1.1 or ISO / TS 16949:2009 u3ncKkea OpraHM3aLMs onpeaens
NOAXOAAWM  CTATUCTUYECKM MHCTPYMEHTU 33  BCEKM  npouec,
cnepoeatenHa Bpb3ka ISO / TR 10017:2003. ToBa e OT CbLUECTBEHO
3HaUeHMe MNpu B3EMAHETO Ha PpElleHMe, aKko MpoLecsT e B
CTaTUCTUYECKM KOHTPON UMK CTaGUIEH, M aKo 1 Kora Aa ce npeanpuemat
AeiicTBuA. CrnomeHaTUTe No-rope U3MCKBaHMA Ca U3NMBLIHEHW, KaTo ce
pa3paboTi Npean cTapTa Ha KOHTPOMHUS NNaH 3@ Bb3CTaHOBABAHETO Ha
eAHa ponka OT TpakTopHa Bepura. Bb3 OCHOBa Ha eKCNEpuMEHTH W



[image: image38.png]M3CNIeABaHMS, KOUTO Ca BUnN U3BBPLLEHN Ce CTUTHA A0 3aKIIOYEHUETo,
ye e HeoBXxoaMMO Aa Ce pa3paboTi anropuTbM KOWTO € NpeaTaseH Ha
(cour. 1) 3a Bb3CTaHOBABaHe Ha AeTainu AOCTUTHANW PAHUYHO
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OT gou. A-p UHx. MBaH AceHos Mutes

Tema Ha goknapa: Research on the possibility of recovery of worn
and defective cast iron parts from Agrarian industrial Equipment
(Miscie/iBane BH3VORHOCTHTE 32 BICTAHOBSBAHE HA H3HOCEHH I

AedeKTHPAIH UyryHeHH IeTAIIH OT ATPAPHO MHAYCTPHAIHA TEXHHKA)

poekm no dozoeop Ne BG051P0O001-3.3.04/28 ,MModkpena 3a
pasgumue Ha Hay4yHume Kadpu € obracmma Ha UHXeHepHUme Hay4YHU
uscnedeanus u uHoeayuume’, guHaHcupaH no cxema "odkpena 3a
paseumue Ha OOKMOpaHmu, rocm OOKMOpPaHMU, crieyuanusaHmu u
mnadu yyeHu wa Ofl  “Pazeumue Ha 4qosewkume pecypcu” Ha
“EeponeficKus coyuaneH ¢oHo".
AsTopu:’ uHx. Tuxomup Bacunes, aou. a-p uHx. Janven Bekawa, a-p
Kueko Kones

[LoknapsbT e ny6nuKyBaH/M3HeCeH Ha: HayyHa KoHdepeHuus B PY
“Anren KbHues” MloguHa Ha ny6nukysaHe/msHacsaHe: 2010 .

0O6em Ha paspaboTkara: 6poit cTpaHuuy — 6 6p.

* Kpatko onucaHue Ha paspaGotkara: PasrnenaHu ca sbnpocute
CBbP3aHN C MPUMOXMMOCTTA Ha UyIyHUTE B MALUMHOCTPOEHETO,
npeaguMcTeaTa U HeAoCTaTbLUUTE, a Taka ChLUo TAXHaTa leSM“leCKa "
TexHonorvuHa sasapsieMocT. Bu3 0CHOBa Ha aHanw3 Ha anpyopHara
VH(OPMaLWA OTHOCHO Pa3fiNyHUTE METOAM W CPEeACTBa npunaraqun
NpY BbL3CTAHOBSIBAHE HA M3HOCEHUTE AETalnu CLoBpasHO TAXHUTE
CTPYKTYPHW XapaKTEepuUCTMKW, a Taka Cbllo npegumcTeata W
HepjocTaTbUMTe WM € W3CNeABaHO BNWSHWETO Ha onpeaeneHn
eeMeHTU BbpXy TEXHOMOrM4HaTa 3aBapseMOCT Ha uyryHute u
TAXHUTE (PU3NKO-MEXaHNYHU CBOIICTBA.

« Kakso BkniouBa paspaGotkata (pa3paboTeHu HOBU Unu
YCHbBbPLWEHCTBaHU MOAeﬂM/ MeTOAUKM; paspaSoTeMu MeToAuKM
3a eKCNepuMMEeHTanHu U3cneaBaHus; U3cneaBaHus B ycrnosuata
Ha 6u3Heca). MpeanoxeHa e TEXHOMOrMA 3a Bb3CTaHOBSBaHE Ha
M3HOCEHU AETalnu OT YyryH i OTCTPaHsBaHe Ha HanuuHuTe aedekTn
C npunaraHeTo Ha KOMBMHMpPaHa TexXHomorus OT ABYCMOWHO
nokputue.

o XapaktepbT Ha NpUHOCUTE € HayuyHo npunoxeH. C
NpUnaraHeTo Ha MonyyeHUTe PesynTaTi ce AaBa Bb3MOXHOCT 3a



[image: image40.png]VIMa HSIKOMKO XapaKTepuUCTVKM, KOWTO Ca OT peluaBalo 3HaueHve 3a
npolieca Ha BL3CTaHOBABAHE U 3@ 3aMOYBAHETO Ha Bb3CTaHOBSBaHE Ha
TpakTopHa ponka. Te moraT aa 6bpaT HapeyeHu napameTpu Ha
BL3CTAHOBSIBAHETO Ha Mpoueca M MoraT Aa Gbaar paspenequ B
cnepHuTe KaTteropum:- CkopocT Ha enektpoayu Ten VT [M / muH]; Yectota
Ha BbpTeHe Ha AeTaitna wWMP [MuH-1]; CkopocT Ha HaeapsisaHe SMP [M
/ MuH], ¥ 0ebuT Ha 3awwmTHUA ras Q [n/ MuH MonemuHa Ha Toka | [A], n
HanpexeHrue Ha Toka U [V], u MexaHuyHa T8bpaoct HRC, rpanasoct Rz,
u pebenuHarta Ha HaBapeHus cnoi & [Mm).

Mpoueca Ha Bb3TaHOBsBaHe 3anousa C rpyGo MoYMCTBaHe W
obeamacnsiBaHe Ha Aertainure. Crnefsalla CTbhka € OnpefensHe Ha
napameTpuTe Ha U3HOCBaHe, 3a Aa PeluM Aanu Bb3CTaHOBABAHETO &
BL3MOXHO/HEBB3MOXHO MM MKOHOMUYECKN peHTabunHo. B noarotoska
KaTo USANO € Ha MOBBLPXHOCTTA, 3a Aa GbAe Bb3cTaHOBeH. Bba ocHosa
Ha pesynTaTuTe Ce B3eMaT TEXHUKOMKOHOMMYECKN PelueHns 3a Buaa u
nAebenvHata Ha Bb3CTaHOBABaHWA cnod. Cres Bb3cTaHoBsBaHe C
NbLPBUS XOf Ha HaBapsiBaHe Ce ONPEAENsT NUHEHWTE pasMepu
rpanaBoCTTa Ha HaBaPEHUsi CrIoi KOUTO Ce KOHTPOnMpar.

Axo nebenuHaTa Ha Criosi e AoCTaTbyHa, CTpaHaTa ce noanara Ha
OKOHYaTerNHa MexaHuyHa oGpaBoTka, nocneaBaHo OT U3MEpBaHe Ha Ha
napameTpuTe. Torasa TBLPAOCTTA Ha BB3CTAHOBEH CrOW Ce NPoBepssa
u ako e goctaTbyHo (HRC 55) ce npunara koHcepsupaHe, Aetaiina ce
onakoBa 1 ce M3NpaLLa Ha KneHTa.

ChbluTe eTanu Ha TEXHONOTUYHUS MPOLEC Ce M3non3sar mnpu
Cb3AaBaHeTo Ha nnaH 3a koHTpon, CTR npu BL3TaHOBsBaHE Ha BEpura
TpakTop-203 (chur. 2). MnaHa 3a KOHTPON BKMOYBA KPUTUHHU U BaXKHU
XapaKTepuCTUK/ Ha MPOAYKTa W Mpoueca, TexHuTe creuvdukaumm,
v3MepBaTenHa TexHuka, B3eMaHe Ha Npobu pasMep U YecToTa, ! He Ha
nocneaHo MsCTO-NNaH 3a Peakumsi NPU HSKOM OT XapaKTEpUCTUKUTE He
oTroBaps Ha cneuuduKauvsTa. B gocuerata 3a KauecTso, U3NOM3BaHM
BbLB BCEKM eTan OT NPOM3BOACTBEHNA NPOLEC Ca BKMKYeHM B rpadata
"KOHTPON Ha MeToAa" U MOXe Aa NOCNYXMU KaTo [oKasaTencrso 3a
OCBLUECTBEHNTE AEMHOCTY M Bb3 OCHOBA Ha NO-HATATBLLLIHU ASHCTBUS.



[image: image41.png]UereHacoueHo  yrpaBnieHWe Ha  U3XOAHWTE napameTpu Ha
Bb3CTAHOBUTEITHUTE MOKPUTUSL.

¢ Wma nu uHdgopmauus 3a oTnuume/Harpaga Ha Hay4HaTa
paspa6oTka?- He

. ﬂpenno)xenun 3a ponbnHeHus " KopeKuuun Ha
pa3spabotkata: HeoB6XxoauMo e No-ToYHO hopMynMpaHe Ha LenTa u
3ajayurte Ha wnacneasaxe. 3a no-ronsma npeuusHocT
HaUMEHOBAHNETO Ha T.2 OT W3MOXEHMeTo BMecTo “ WacnemsaHe
Ha......" aa 6bae “ MpoyusaHe Ha...”

* 3AKIIOYEHME: MonyueHuTe pesyntatu ca WHTEpecHn u e
HEOGX0AMMO AHO NO-33ABNGOYEHO NPOyUBAHE  OTHOCHO BIMSHUETO
Ha pasnuyHuTe rpacduTooBpasysalyym eneMeHTn BbPXY
CBMPOTUBNEHNETO  Ha  BL3CTAHOBUTENHUTE  MOKPUTMS  CpeLly
TONY4aBaHETO Ha ropeluy MykHaTUHK, KOEeTO e BLMpOC Ha bubaelya
vscnepsaHus. Pesyntatute nonyueHu npu paspaboTka Ha npoekTa
morat pa nocnyxart kato 6asa 3a ckllousaHe Ha [OrOBOPU C
Pa3nuUyHK vpmMK C NocneABaLLo BHeapsiBaHe.

PelieHsenT: .. Z{/

/ pou. a-p uHx. NeaH A. Mure

[Danhu 3a uannauwase Ha xoHopapa:
ume, Msan Acenos Mures......EH: ...3907305269...

TNwaa kapta No: 150847814,
RomalweH agpec: . «4unposLmM» NOS6; 6. 43; BX. 3; n.K. 7005

v3paneHa Ha ...30.10.2000 or MBP -Pyce
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Tewma Ha aoknana:

CONTROL PLAN OF
A PROCESS FOR REBUILDING MACHINERY PARTS

(KOHTPOJIEH ILIAH HA ITPOIIEC 3A Bb3CTAHOBSIBAHE HA
MAIIAHHHA YACTH )

BG051PO001 Mpoekt no gorosop Ne -3.3.04/28 ,Moakpena 3a
pasBuTMe Ha Hay4yHUTe kaapu B 06MacTTa Ha MHXEHEPHUTE HayuHW
v3cneasaHus n uHosauunTe’, duHaHcupaH no cxema "lMogkpena 3a
pasBuTUE Ha AOKTOPAHTK, MOCT 4OKTOPaHTU, CNeunannsaHdTi u Mnagu
yuenu" Ha Ol “PassuTue Ha yoBelukuTe pecypcn” Ha “Esponeiickus
couuaneH ¢oHa”.

ABTopu: uHX. Tuxomup Bacunes, rn. acucrent. LigetenuH Meoprues,
Aou. A-p wkx. [laHuen Bekawa,

foknagbT e ny6nukyBaH/M3HeceH Ha: MexayHapogHa HayuHa
KoHdepeHUMs, abpxasa - Cnosakus, rpap Hutpa, yHusepcuteT -
ArpoTexHuyeckn  YHusepcutet  (16.  Medzinrodna  vedecka
konferencia, Kvalita A Spofahlivost Technickych Systémov Quality
And Reliability Of Technical Systems, Nitra, Slovenska republika,
24.05. - 25.05. 2011)

lFoauna Ha ny6nukyBaHe/usHacsiHe: 2011 1.
OGem Ha paspaGoTkara: 6poii cTpaHuLm — 5 6p.
¢ KpaTko onucanue Ha paspabotkata: B npepcraseHus
AOKNap Ce MpeanaraT MeToAM W CPeACTBa 3a KOHTPONMpaHe
KauYecTBOTO Ha Bb3CTAHOBEHWTE [AETainW, KkaTto 3a LenTa e
paspaboTeH anropuTbM OTHOCHO BNUSIHMETO Ha ynpasnsemuTe
hakTopu BBPXY M3XOAHUTE NapaMmeTpy, ONPeensilly KayecTBeHUTe
nokasaTenyu Ha nNpeBaHTUBHWUTE U Bb3CTAHOBWUTENHU MNOKPUTUA. 3a
uaxopHa 6asa npu paspaBoTkara e usnonssaH crangapt 1SO-9001.
* KakBo BkniouBa paspaGoTkara (paspaboTeHu HOBM MnU
YCBLBBLPIEHCTBaHM MoAenu/ MeToAuKM; pa3paboTeHn MeToanku
3a eKCMepUMEeHTaNHU U3CNeABaHWs; U3CNeABaHNA B YCNOBUATA



