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Publicata sub egida Academiei de Stiinte Tehnice, aceasta lucrare prezintd o istorie concisa a evolutiei
destinelor celor mai importanti actori ai industriei de autoturisme aparuti in perioada comunista: ARO, Dacia
si Oltcit. Sunt analizate circumstantele si factorii care au dus la aparitia si dezvoltarea celor trei uzine, apoi
sunt evidentiate efectele colapsului economic din anii '80. in continuare sunt descrise modurile diferite in care managementul acestor intreprinderi a
gestionat cu succes, sau fara, haosul tranzitiei din anii ‘90 si cum a fost posibil ca un nume de legenda, ARO, sa dispara in nepasarea generala, in
timp ce, in conditii similare, Dacia a supravietuit crescand productia si punand bazele unei ulterioare povesti de succes. Sunt prezentate detalii privind
procesul de privatizare a Daciei cu Grupul Renault, etapa de reconstructie a uzinei si succesul international care a urmat. Se descrie apoi evolutia
sistemelor industriale in cele trei uzine, geneza produselor si dezvoltarile acestora in contact cu piata sau, pe scurt, cum a parcurs industria auto
nationala lungul drum de la legendarul IMS 57 de la Campulung la Noul Duster fabricat la Mioveni si la Ford EcoSport produs la Craiova.

The book is published under the aegis of the Technical Science Academy and it briefly showcases a history of the key players appeared during the
communist era: ARO, Dacia and Olfcit.

The circumstances and factors which led to the emergence and development of all the three plants are analysed for each of them, and then the effects
of the economic collapse of the 1980s are highlighted. Next, the different ways in which their management successfully or not, managed the 1990s
transition chaos and how it was possible for a legendary name like ARO to disappear into general neglect while under similar circumstances, Dacia
managed not only survive but slowly to reinvent itself by increasing production and laying the foundation for a success story. The story of privatisation
of DACIA with RENAULT, the reconstruction phase of the factory, and the international success that followed, are also presented. Each of the three
factories is showcased in all the stages from the genesis of their products and their further development in contact with the market or, in summary, how
the Romanian automotive industry passed from the legendary IMS-57 built in Campulung to the New Duster made in Mioveni and the Ford EcoSport
produced in Craiova plant.
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Volumul cuprinde lucrarile sustinute in cadrul Sesiunii anuale de comunicari stiintfice ,IMT Oradea 2017”  fMay25th-27th

organizata de Universitatea din Oradea in perioada 25.05 — 27.05.2017.

Sesiunea a fost organizatd pe urmatoarele sectiuni: Mecanica; Mecatronica; Tehnologia constructiilor de
masini; Management si inginerie economica; Autovehicule rutiere; Ingineria Transporturilor. In cadrul conferintei
au fost prezentate 44 de lucrari cu un total de 110 autori, dintre care 45 autori din Bosnia-Hertegovina, Ungaria
si Serbia. Conferinta a beneficiat de dezbateri ample pe temele supuse atentei participantilor, asigurandu-se
un eficient schimb de informatii stiintifice.

The volume includes the papers presented at the Annual Session of Scientific Papers ,IMT Oradea 2017” organized by the University of Oradea from
25.05 - 27.05.2017.

The conference was organized in the following sections: Mechanics; Mechatronics; Machine building technology; Management and economic
engineering; Road vehicles; Transportation Engineering. 44 works with a total of 110 authors, including 45 authors from Bosnia and Herzegovina,
Hungary and Serbia, were presented at the conference. The topics of the conference has been extensively debated by participants, ensuring an
efficient exchange of scientific information.

Lucrdérile prezentate fac parte din fondul bibliografic al Centrului de documentare al SIAR.
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REALITATI, PROVOGARI S1 UNITATE
REALITIES, CHALLENGES AND UNITY

unt specialisti care considera c3, inca de la ince-

puturile ei, industria de autovehicule a consti-

tuit motorul economiei mondiale §i continua si

joace acest rol si astizi. Implicatiile majore pot fi
observate la o analiza atenta §i cuprinzitoare efectuati
din diverse perspective. De la o provocare intelectuald
exotica, tehnica §i tehnologica specifici pionierilor de la
sfarsitul secolului 19, lumea de astizi este dificil de inchipuit fird prezenta
cvasi-sufocanti a autovehiculelor.

O dezvoltare impetuoasi, acceleratd, a avut ca rezultat patrunderea auto-
vehiculelor in cele mai diverse activititi umane: transport de persoane si
bunuri materiale, turism, sport, agricultura, asigurarea mobilititii unor
echipamente tehnice, activitati industriale, explorari (inclusiv spatiale) etc.

Multitudinea utilitatilor asigurate, diversitatea solutiilor tehnice, evolutia
domeniilor adiacente ingineriei autovehiculelor (stiinta si tehnologia
materialelor, electronicd si comunicatii, informatici, motoare si surse
alternative de energie, design etc.), dar si a instrumentelor necesare proiec-
tarii, fabricatiei, testarii, diagnosticarii componentelor si autovehiculelor
in ansamblu, a generat un sistem tehnic sofisticat, rezultat al creativitatii
specialistilor din mai multe sectoare de activitate.

Cu toata aceastd diversitate extraordinard autovehiculul este prezent in
cotidian mai ales prin produsul in care s-a investit cele mai multe resurse,
dar si ambitii: autoturismul. Aproape sunt trecute cu vederea rude ale aces-
tuia, cu mai putind vizibilitate, dar cu un aport semnificativ la prosperitatea
si dezvoltarea societatii noastre: autocamioane, autobuze, autospeciale
diverse (ambulante, automacarale, centre de comunicatii, autocisterne etc. ),
dar si tractoare (rutiere sau agricole), utilaje cu diverse utilizari (autogre-
dere, buldozere, excavatoare, masini de sipat canale, stivuitoare ...) s.a.

Insa, la toate regisim aceleasi cerinte generale de proiectare, fabricare si
mentenantd: performante tehnice si eficientd ridicate, costuri reduse de
utilizare §i mentenanta pe ciclul de viatd, securitate, impact redus asupra
mediului, simplitate in utilizare.

Este evidentd, agadar, complexitatea sarcinilor ce stau in fata inginerului din
domeniul autovehiculelor, necesitatea unei pregatiri temeinice in profesie.
La o sumard inventariere a competentelor necesare absolventului progra-
melor de studii universitare din ingineria autovehiculelor am putea identi-
fica cerinte privind materialele (inclusiv compozite), tehnologiile de reali-
zare a semifabricatelor, componentelor, ansamblurilor si autovehiculelor,

de incercare — testare si evaluare, diagnosticare si mentenants, ciile de
rulare (inclusiv deformabile), terotehnicd, ergonomie, surse de energie,
combustibili si lichide speciale, sisteme de rulare cu pneuri si senile, optici,
sisteme automate, comunicatii, informatica, legislatie si reglementiri aplica-
bile domeniului, ecologie si lista ar putea continua.
Fiecare agent economic implicat in industria de autovehicule §i componente
auto ar dori ingineri pregatiti adecvat nevoilor posturilor de lucru specifice. Dar,
cat anume se poate introduce intr-un program de formare a unui inginer? Daca
revedem lista sumara de mai sus apare ca evidenta imposibilitatea cuprinderii
in program a tuturor cerintelor. Devine evident faptul ci formarea in ingineria
autovehiculelor ar trebui ca, pe langi o temeinici pregitire de bazi in profesie, si
asigure capacitati de adaptare la provocari si medii de lucru diverse, flexibilitate
in adoptarea solutiilor si utilizarea instrumentelor de muncj, integrare, coope-
rare si lucrul in echipd, deschidere catre nou si comunicare.
Programele de studii din domeniul ingineriei autovehiculelor au menirea
de forma si pregiti in mod specific ingineri care si rispundi cerintelor
enumerate, asigurdnd insa o fundatie solidd constructiei viitoarei cariere
profesionale a acestora. Conexiunile cu programe de studii din alte domenii
de inginerie sunt inerente, insi consider prioritari consolidarea specificului
ingineriei autovehiculelor.
Inacest context, aspecte de naturi organizationala (functionale, de personal,
economice, istorice etc.) ar trebui plasate in plan secund, prevalind preocu-
parile pentru asigurarea calitatii proceselor de educare §i formare, crestere
a vizibilitatii §i recunoagterii nationale si internationale, perfectionare
continui a bazei tehnice i adaptare la tehnologiile actuale de formare/
invétare, conectare la realitatile tehnice, dar si economice si sociale ale lumii
de azi, previzionarea evolutiilor si pregitirea solutiilor pentru viitor.
Aspectele prezentate ar putea fi abordate, analizate si aplicate in mésura in
care toti factorii implicati (institutii, structuri si persoane) ar actiona coor-
donat si unitar, urmérind interesul comun de crestere a calitatii procesului
de formare a inginerilor din domeniul auto, de furnizare pe piata muncii a
unor specialisti cu o capacitate ridicata de adaptare si integrare in colective
de munca specifice.
In anul Centenarului Marii Uniri a Romdniei, unirea eforturilor actorilor
implicati (administratie centrald si locald, universititi, cadre didactice si
studenti) sper si fie o realitate!
Prof. dr. ing. Minu Mitrea,
Academia Tehnici Militard Bucuresti, Secretar General SIAR
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EXPLORARI LINGVISTICE IN INGINERIA AUTOVEHICULELOR
A LINGUISTIC JOURNEY IN THE FIELD OF AUTOMOTIVE ENGINEERING

In vremea aceea era in tot pamantul o singurd limbd si un singur grai la toti. (...) Si a zis Domnul: ,Iatd, toti sunt de un neam si o limbd au si iatd ce s-au

apucat sd facd (...). Haidem, dar, sa Ne pogordm si si amestecim limbile lot, ca sd nu se mai inteleagd unul cu altul”.

ragmentul evocat in motto-

Conf. dr. . .
Laura ciTu! ul acestei rubrici trimite la
lauracitu@yahoo.com binecunoscutul mit biblic
FAOI:‘.:I [::a MATROZE: al turnului Babe}, finguvru'L de altfel,
L care propune pana astizi o sursa a
silvia BONCESCU! originii limbilor naturale. Din picate,
Conf. dr. ing. habil. acest mit nu reprezintd si o teorie
Adrian CLENCP

stiintific demonstratd si acceptata.
1. Universitatea din Pitesti, Departamentul de
Limbi Strdine Aplicate

2. Universitatea din Pitesti, Departamentul
Autovehicule si Transporturi

Ceea ce nu inseamnd ca originea
limbilor nu a constituit un domeniu

fundamental in preocupirile cerce-

tarii lingvistice bazatd pe un instru-
mentar stiintific. La baza s-a aflat, pe langa fascinatia eterna pe care aceasta
tema o va stirni, observatia ca limbile se comporta ca niste organisme vii, care
se nasc, evolueaza pani la forme care ating uneori apogeul, acelea in care lasa
umanititii opere scrise eterne, iar uneori mai si mor, cum ar fi limba latina.
Secolul al XTX-lea in special a fost marcat in spatiul european de gramatica
comparativi sau gramatica istoric, un fel de arheologie comparata a limbilor.
Un secol de cercetiri cu rezultate inestimabile pentru cunoasterea limba-
jului ca facultate general umani si a limbilor naturale ca forme concrete de
manifestare ale acesteia. Dar obiectivul esential pe care I-a urmarit acest secol
de cercetare lingvistica temeinici — obiectiv marturisit sau nu totdeauna -,
respectiv o explicatie stiintifica a originii limbilor, nu a fost atins. De aceea a
si fost abandonat. Comunitatea lingvistica a sfarsit prin a recunoaste ca, desi
evolutia limbilor poate fi descrisa si explicati in teorii stiintifice, este imposibil

de demonstrat gtiintific cand si cum au luat nagtere limbile. Ceea ce a lisat ca

of e S().‘ 74N mostenire acest secol de ciutare a unui

et SOC}: efy o Clal b( fel de Graal este astizi mai degraba un

l_"' G/ o ra pr()j set de metode, un instrumentar util in

0’:] 1 n an dgy /I etr II anumite tipuri de cercetari lingvistice.

Or lg I a h ISt or y Un astfel de instrument este descrierea

/ ‘d:)"IS t / n d ] s l'OI' etimologiei cuvintelor sau abordarea
At ]

comparativa sau contrastivi a unor
termeni, sintagme sau structuri frastice, ceea ce permite 0 mai bund intelegere
a functionalittii lor intr-o anumita limba.

Secolul XX, care debuteazi prin revolutia datorati lingvistului elvetian Ferdi-
nand de Saussure, este marcat de o schimbare completa de paradigma: nepu-
tand fi demonstrati stiintific originea limbilor, s-a convenit odati cu Saussure
si pana astdzi' ca aceasta nici nu este necesard. Asadar, nu studiul diacronic
al limbii este esential, adica nu istoria §i evolutia acesteia, ci abordarea in
sincronie, adicd in forma si functionalitatea ei la un moment dat. Acesta trebuie
sa reprezinte obiectul stiintelor limbii, atit ca datorie fati de teoria generala

1. Pentru a pune capat disputelor sterile i teoriilor fara sustinere, Societatea
de lingvistica din Paris emitea in 1865 deja ca nu mai acceptd nicio comuni-
care avand ca tema originea limbajului. Astazi, tema mai este inca studiatd
doar in paleontologie, psihologie, biologie moleculara.

Facerea 11, 1-9

a cunoagterii ct §i ca datorie societala. Astizi, obiectivul general al oricirei
cercetiri lingvistice nu este sa valideze in vreun fel mitul turnului Babel ci
sd reduci atat cit se poate efectele ,picatului” din Babilon care condamna
oamenii ,s4 nu se mai inteleagd unul cu altul” (v. motto).

Sub aspect social, existi institutii care reglementeaza in domeniul limbilor,
care stabilesc norme lingvistice, iar sensul profund al acestei ,legiferiri” in
limba este tocmai aceasta nevoie de consens, de raportare la referentiale unice,
astfel incat codul lingvistic sa asigure o comunicare cit mai eficienta in randul
utilizatorilor lui, cit mai putin afectatd de echivoc, ambiguitate, neintelegere,
esec comunicational si, in ultimi instant3, esec al functionarii sociale. Acade-
miile sunt, in general, insdrcinate cu aceasti responsabilitate, aga cum este si
Academia Romana si si-o exercitd prin publicarea de dictionare si gramatici,
revizuite periodic astfel incat sa asigure un echilibru intre aceasta nevoie de
referential unic, denumit normd si dinamica evolutiva a limbii in utilizarea ei
concretd, denumita uzaj. Misiunea acestei institutii ar fi insa astazi depasita de
anvergura realititilor lingvistice, dacd nu s-ar limita la normare doar in dome-
niul limbii generale. In ce priveste limbajele diferitelor stiinte si domenii profe-
sionale, limbaje specializate i care constituie domeniul de studiu al disciplinei
lingvistice denumite terminologie, standardizarea si amenajarea lingvistica nu
mai pot intra sub incidenta Academiei Roméne. In fapt, terminologul este un
profesionist al domeniului pe care isi propune sa-1 studieze si la a cirui func-
tionalitate lingvistici isi propune si contribuie, indeosebi prin constituirea de
dictionare de specialitate. Un terminolog poate fi un filolog care a ales sa se
specializeze intr-un anumit domeniu, cum ar fi ingineria autovehiculelor, dar
exercitarea acestei profesii presupune o formare anume, un aparat conceptual
si demersuri specifice, insi cel mai adesea terminologul provine din randul
specialistilor din domeniile respective, care au ales sa-si exercite competentele
in slujba limbajului specializat al domeniului. Cele mai notabile rezultate se
obtin insa atunci cand produsele terminologice sunt obtinute prin efort de
echipa interdisciplinar.

Realitatea roméneasca actuald din domeniul evocat, cel al Ingineriei autove-
hiculelor, ridica din punct de vedere lingvistic problema necesititii unei astfel
de abordari, avand in vedere urmatoarele elemente: evolutia rapidi a dome-
niului, care este in mod necesar insotiti de aparitii lingvistice noi, contextul
mondializarii care presupune interferente lingvistice intense, preeminenta
limbii engleze calimba principali de vizibilitate a cercetarii stiintifice. Tot acest
context dinamic face ca nevoia de a vehicula in mod unitar termeni specifici
de citre specialigtii domeniului, att in limba romana ct si in transferurile
romani/ engleza/ francezi/ germana si invers si devini o nevoie evidenti.
Obiectivul rubricii de fata este s aduci astfel in atentie un corpus de termeni
si structuri din domeniul ingineriei autovehiculelor, si semnaleze aspecte
lingvistice particulare ale modului de utilizare si functionare al acestora in
comunicarea de specialitate intra- §i inter-linguald, eventuale discontinuititi
si, acolo unde este cazul, si stimuleze la reflectie pentru solutii unitare, in
cadrul unui demers care ar putea avea ca finalitate standardizarea acestora.
Vor f1 astfel abordati pentru inceput patru termeni de baza ai domeniului:

5
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automobil, autoturism, autovehicul si vehicul. Desi sunt termeni din dome-
niul ingineriei autovehiculului, datoriti faptului ci au o arie larga de circulatie in
limba?, ei apar in dictionarele generale si in primul rdnd in dictionarul expli-
cativ. Particularititile ligvistice specifice domeniului sunt relevate indeosebi
atunci cand termenii sunt utilizati nu individual, ci in structuri. Vom ilustra
aspecte particulare privind definitiile, originile, modul de formare si evolutii in
limba roménd, similaritati si diferente de utilizare, aspecte particulare in tran-
sferul in limbile englez3, franceza si germana.

Ecce vehiculum

Astfel, conform DEX (2016), termenul vehicul este definit ca ,Mijloc de
transport pe o cale de comunicatie terestra, subterand, aeriand, cosmici, pe
(sau sub) api. — Din fr. véhicule, lat. vehiculum.”. Pentru autovehicul, exista
definitia “Vehicul terestru, autopropulsat, suspendat pe roti, senile sau talpi
de alunecare, care serveste la transportul camenilor sau al bunurilor. [Pr.: a-u-
] - Din fr. autovéhicule.” Automobil este definit ca ,Vehicul cu patru (rar trei,
sase) roti pneumatice, migcat de un motor cu explozie internd, cu aburi, cu
electricitate sau aer comprimat; auto®. ¢ Automobil-capcand = automobil cu
material explozivla bord, folosit in atentate teroriste. 2. Adj. (Despre vehicule)
Care se misca cu ajutorul unui motor propriu. [Pr.: a-u-] — Din fr. automobi-
le.” In fine, prin autoturism se intelege , Automobil cu caroserie inchisa sau
deschisa, cu care se transportd un numir redus de persoane; turism. [Pr.: a-u-]
— Auto’- + turism.”. Pe baza celor patru definitii de mai sus, putem observa
ca vehicul este un termen generic® care ii contine pe ceilalti trei. Altfel spus,
orice autovehicul, automobil sau autoturism este o subcategorie a categoriei
vehicul. Putem face aceeagi remarca in ceea ce priveste relatia care exista intre
termenul autovehicul si ceilalti doi, respectiv automobil si autoturism. In fine,
aceeasi relatie univoca se stabileste si intre automobil si autoturism, al doilea
fiind o subcategorie a primului. Intr-o reprezentare formals, relatia semantici
dintre cei patru termeni poate fi redati astfel:

2. Daca ar fi termeni apartindnd in exclusivitate limbajului specializat, ar
aparea doar in dictionarele specializate. De altfel, granitele dintre limbajul
comun §i limbajele specializate nu sunt fixe, iar migratia bidirectionald a
termenilor este un fenomen lingvistic constant, in toate limbile naturale.
Termenii specializati se constituie deseori prin preluarea unor termeni din
limbajul comun §i alocarea de sensuri specifice in respectivul domeniu de
specialitate, respectiv, termeni consacrati in limbajele de specialitate ajung
sd faca parte din vocabularul comun al tuturor utilizatorilor limbii.

3. Arhilexem sau hiperonim in terminologia lingvistica.

6

Aceasti relatie de incluziune presupune o utilizare diferentiati a termenilor in
functie de contextul si nevoile specifice de comunicare. Astfel, in comunicarea
curentd sau chiar in anumite contexte profesionale, daci nevoile de comuni-
care nu impun valorizarea specificului semantic al fiecarui termen, ci pe cea a
nucleului generic de sens, intre hiponime si hiperonimul lor se poate stabili o
relatie de sinonimie sau echivalenti (de exemplu, vehicul folosit cu referire la
un automobil). In schimb, in comunicarea specializata, termenii nu sunt inter-
sanjabili si, mai ales, atunci cand apar in sintagme. Astfel, sintagma autovehi-
cule rutiere, consacrati in domeniu, atit ca ramura a ingineriei cat si ca speci-
alizare academic, nu are ca varianta de circulatie, de exemplu, vehicule rutiere.
Transferul lingvistic al acestor termeni si al sintagmelor curente in care intra
citre principalele limbi de circulatie (englezi, francezd, germani) implici
luarea in consideratie atat a particularititilor din limba sursa, respectivroména,
cit si a celor din limbile tinta. Descrierea acestor corespondente meriti o
atentie speciali in relatia cu limba englez3, avand in vedere ci este prima limba
de circulatie in toate tipurile de comunicare internationald, inclusiv in comu-
nicarea stiintifica. Astfel, termenul englez vehicle acoperi prin definitie aceeasi
realitate pe care o regisim si in definitia din DEX pentru vehicul.* In utilizare,
vehicle corespunde atat lui vehicul cét si lui autovehicul din limba roména si
chiar la nivelul dictionarului, intrucét a doua definitie a lui vehicle corespunde
exact celei a lui autovehicul din limba romana. Pentru autovehicul, existd in
englezi si motor vehicle, dar fard frecventa de utilizare, cu exceptia situatiei in
care subiectul il constituie tocmai punerea in evidenta a diferentelor specifice
intre cele doua structuri. Un alt echivalent al acestuia este si automotive vehicle,
chiar mai putin utilizat decat motor vehicle. Sintagma autovehicule rutiere are
astfel cea mai apropriata corespondenti in engleza in road vehicles.®
Corespondentele lui automobil din limba roména in limba engleza implica
de asemenea o oarecare complexitate. Astfel, machine inseamna masind, dispo-
zitiv, dar include si sensul de automobil. Desi definitia lui machine cuprinde si
sensul de ‘dispozitive actionate mecanic sau mijloace de transport, precum
automobilele (maginile) sau aeronavele® sau ’sisteme sau dispozitive
impreuna cu sursele lor de energie si echipamentul lor auxiliar, precum auto-
mobilele (masinile) sau pichamerele”, atat in engleza britanica cat si in cea
americand, dupd cum arati cele doua dictionare, substantivul nu este folosit
in uzul curent cu sensul de automobil. Automobilul este inclus in categoria
mai larga a maginilor (ca sisteme, dispozitive).

Termenul englez automobile inseamna automobil (avind ambele valori —
substantiv si adjectiv), dar si autoturism, masind personald. Automobile apare
in SUA si Canada ca varianta formala, preferata in comunicarea scrisi ca
sinonim al lui car) si este folosit si atributiv: automobile industry (industria
automobilului), ca ramura a automotive industry (industria autovehiculelor),
aceste structuri fiind folosite uneori interschimbabil in uzul curent. Desi
automobile engineering (ingineria automobilului) si automotive engineering (ingi-
neria autovehiculelor) nu sunt domenii identice. Pentru automobile se utili-
zeazi in engleza si forma prescurtata auto, la fel ca in limba romana — piese
auto. Termenul automotive este folosit in special ca adjectiv, referitor la auto-
vehicule si uneori automobile. Un singur dictionar inregistreaza cuvantul si
ca substantiv®, insa analiza pe corpus efectuati cu ajutorul lui SketchEngine

4. Cf. https://www.thefreedictionary.com/vehicle

S. Cf. http://lwww.coventry.ac.uk/course-structure/PG/2017-18/eec/ automotive
-engineering-msc/

6. Collins English Dictionary — Complete and Unabridged, 12th Edition
2014 © HarperCollins Publishers,

7. American Heritage® Dictionary of the English Language, Fifth Edition.
Copyright © 2016 by Houghton Mifflin Harcourt Publishing Company;,

8. Random House Kernerman Webster's College Dictionary, © 2010 K
Dictionaries Ltd. (https://www.thefreedictionary.com/automotive)
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confirma aceasta tendintd. Atat automotive, cat si automobile pot fi folositi
interschimbabil pentru a desemna orice tip de vehicul cu motor/ autovehicul.
In general, ins3, se referi la un vehicul rutier pentru pasageri, care are, in mod
tipic, 4 roti, echipat cu un motor cu ardere interna. Totusi, automotive poate fi
considerat un termen general, care include toate automobilele i atributele lor/
tot ce se refera la acestea. Analiza de exemple dintr-un corpus de texte online
si a unor site-uri si cirti de specialitate, pare c ilustreaza o confuzie initiala
care s-a produs printre cei care nu sunt vorbitori nativi de limba englezi, dupa
modelul lui automobile (care este att adjectiv cit si substantiv). Sunt trei situ-
atii in care automotive pare ci este element de sine stititor (putand fi usor
confundat cu un substantiv):
a. in cazul enumeririlor, acolo unde substantivul determinat este menti-
onat inainte de enumerarea respectivi: ,Northamptonshire is at the
centre of the UK’s High Performance Technologies (HPT) cluster offe-
ring world-leading design and manufacture of innovative technologies,
engines and products incorporating low carbon engineering and the
application of advanced materials and composites. Sectors include auto-
motive , motorsport, aerospace, energy and defence”;
b. este plasat la final (in aceste doud cazuri de cele mai multe ori alituri
de o serie de substantive folosite cu valoare atributivi): ,[...] the effect
of financial difficulties, consolidation and other changes within the
steel, automotive , construction and other industries in which the
Company participates; failure to maintain appropriate levels of invento-
ries [...]”
c. este subinteles: ,Steve Brown , Vice President of Global Sales, comes
from Dassault Systemes, where he led sales for North American Auto-
motive (Group). Prior to Dassault, Brown served in sales leadership
roles at other PLM companies, including SDRC, MSC Software and
CoCreate Software”; ,My name is Doug Torseth. I have been in the
automotive industry for over 30 years. Over 10 of those years have
been with Smith Nielsen Automotive (Service) in Apple Valley, with
over 5 of those as owner / operator”. Substantivele din paranteza apar
in denumirile oficiale ale celor doua organizatii evocate in exemplele de
mai sus. Semnalim si utilizarea lui automotive ca substantiv (in special
in engleza americani), in general in denumirile unor companii care
produc sau comercializeazi componente pentru autovehicule : ,Subaru
of Indiana Automotive Inc’, ,Cuccinelli repeatedly made reference to
Greentech Automotive , the environmentally-friendly auto company that
McAuliffe helped found (and from which he subsequently resigned)”. Cu
valoare de substantiv apare si in unele carti siarticole de specialitate destul
de recente (putine, insa), scrise de specialisti care nu sunt vorbitori nativi
(Klaus-Dieter Kreuer, R.D.S.G. Campilho). Este posibil sa fie si opti-
unea unor traducitori neexperimentati: ,As a result, as search for new,
recyclable and lighter materials is on for future automotives.| ... ] To over-
come these drawbacks and to fulfill the EU guidelines on automotives,
NFs are becoming more popular candidates that can replace glass fibers
to a large extent”; ,PEMFCs are preferred for use in automotives for a
multitude of reasons including their high volumetric and gravimetric
power density. PEMFCs for automotives have electrodes that are typi-
cally constituted of Pt-based catalysts separated by proton-conducting
perfluorosulfonic acid (PFSA) or hydrocarbon membranes”.
Asadar, pentru ingineria autovehiculelor, cea mai apropiata corespondenti in
limba englezi ar fi automotive engineering, iar pentru ingineria automobilului,
automobile engineering, cu precizarea ca in numeroase contexte pot fi utilizate
interschimbabil.

Autoturism din limba roména corespunde practic lui car in limba englezi. Cu

precizarea ci in vreme ce primul apartine in limba romani registrului ingrijit
(in viata curentd nu se utilizeazd), car apartine in limba engleza registrului
curent-familiar. Ceea ce face ca din acest punct de vedere, respectiv al nivelului
de limba, lui car ii corespunde in limba roméana magind. In engleza britanica,
corespondentul in acelasi registru formal pentru autoturism este motorcar.
Forma passenger car ar putea corespunde doar partial lui autoturism, intrucat
implica un numér mai mare de pasageri (maxim 9-10) fata de autoturism in
romani (2-7).

Trei dintre termenii evocati, respectiv vehicul, autovehicul si automobil au
precizati in definitiile din DEX originea in limba franceza. Daci pentru
vehicul si automobil, aceasta mentiune lexicografica este corectd, pentru auto-
vehicul este inexacti. Termenul autovehicul nu existd si nu a existat ca atare in
limba francezi. El s-a format prin compunere, in limba roména, din vehicul
si auto, ambele forme avind, intr-adevar, origine franceza si fiind utilizate
curent si in franceza contemporana. Aceasta inexactitate a DEX-ului in ce-l
priveste pe autovehicul constituie o capcand in transferul roména-francezi’,
fenomen la care expune cel mai frecvent contactul intre limbile apropiate.
Prin urmare, sintagma autovehicule rutiere nu se va reda prin *autovéhi-
cules routiers, ci prin véhicules routiers, intrucét véhicule corespunde, ca si in
englez3, atat lui vehicul cét si lui autovehicul din romana. Si tot ca in engleza,
doar acolo unde se impune, se utilizeaza véhicules routiers motorisés, cu vari-
anta véhicules routiers @ moteur.® Interesanta este si descrierea lui autoturism.
Pentru acest termen, DEX-ul nu mentioneaza originea, ci doar modul de
formare: elementul de compunere auto insemnénd ,automobil’, ,automat”
si substantivul turism. Acesta din urmai este definit in DEX si ca sinonim al
lui autoturism. In roména contemporand, turism nu mai este utilizat cu acest
sens, dar, intr-adevar, in prima jumditate a secolului trecut este atestat cu
aceasta utilizare: Furgonul cu cai inhamati si cele doud camioane regimentare si
turismele comandantilor asteptau loc de incolonare. SADOVEANU (DLRC
1955-1957). De remarcat insd i, desi substantivul turism este imprumutat
din francezi, tourisme nu are si nu a avut niciodata in aceasta limbd, singur,
sensul de autoturism. Sensul din roména se datoreazi determinantului din
franceza prezent in sintagma voiture de tourisme, care reda in fapt scopul de
utilizare a vehiculului, fourisme pastrandu-si deci sensul de bazi pe care il are
si astdzi. Or, acest sens al scopului s-a diluat in roména contemporana pentru
autoturism, intruct acesta nu desemneaza un autovehicul destinat turismului,
ci un automobil destinat transportului unui numar redus de persoane. Nici
micar la Sadoveanu, observim, nu desemna un vehicul destinat turismului,
intrucét contextul arata functia utilitard a acestuia. Totusi, intre sursa voiture de
tourisme din franceza si rezultatul autoturism din romén, trebuie si remarcam
un rezultat de economie de formi produs de geniul limbii roméne. Aceeasi
remarca se poate face si in alte cazuri, cum ar fi autovehicule rutiere/ vs/ véhi-
cules routiers motorisés.

In cazul lui automobil, cea mai mare parte a dictionarelor precizeaza originea
francez4, atit ca substantiv cit si ca adjectiv. Dictionarul de neologisme (ed.
1986) emite ideea unei origini multiple, respectiv din franceza, italiana
si germand. Ulterior, si alte dictionare vor prelua aceasta posibila origine

multipla a cuvantului', lisand sa se inteleagi ca termenul a patruns in limba

9. In traductologie, fenomenul este desemnat prin termenul faux-amis [falsi
prieteni], care consta in traducerea printr-o formd inexistentd a unei forme
din limba sursa, sub efectul potentialitatii lingvistice : acea formd nu existd,
dar ar fi putut exista, pe baza mijloacelor limbii. Autovéhicule ar fi putut
exista in limba francezd. Dar nu existd.

10. In ce priveste titulatura unei specializari academice, poate corespunde
si véhicules automobiles. V. https://www.maformation-paris.fr/formation/
recherche? Query=vehicules&Lieu=

11.v. MDN (2000), NODEX (2002)
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roména prin cele trei filiere - francez3, italiand, germand. Nu este §i cazul DEX-
ului, care in mod constant precizeaz3 originea francez a cuvantului'?. In limba
francezi, termenul insoteste substantivul voiture, in sintagma voiture auto-
mobile, deci cu valoare de adjectiv, dar functioneaza i ca substantiv indepen-

dent, exact cum a fost preluat si in limba romana.

Le fardier de Joseph Cugnot, 1771
« Musée Arts et Métiers de Paris
I

In comunicarea curentd, voiture automobile, care tine de registrul ingrijit

al limbii, a fost redusi la forma auto (avand genul feminin, dupi o indelun-
gat ezitare in care ambele genuri au fost revendicate pentru acest substantiv.
Corespondentul romanesc al substantivului auto, pastrand acelasi registru
de limb, nu este automobil, ci ,masind”. Substantivul automobil din limba
roména este rezervat registrului ingrijit, limbajului specializat, aga cum este
voiture automobile in limba franceza.

Inlimba germana, vehicul se red prin das Fahrzeug, compus din Fahr + zeug
(mijloc de transport). Fahrzeug (vehicul) este arhilexemul, o arhiunitate care
include toate mijloacele de transport terestre rutiere. Das Vehikel existd in
limba germand, dar se foloseste exclusiv peiorativ. Echivalentul german pentru
autovehicul este das Kraftfahrzeug — (abrev. Kfz) care inglobeazi das Auto
(masina), der Wagen (masina), das Automobil, der Personenkraftwagen
(autoturismul) etc. Sintagma autovehicule rutiere corespunde substantivului
compus Strafenfahrzeuge (Strafenfahrzeug, compus din Strafen si Fahrzeug,
este un vehicul care circuld pe sosele, vehicul rutier) care apare, de exemplu, in
lucrari despre dinamica autovehiculelor rutiere (Dynamik der Strafenfahr-
zeuge), dar daci se face referire la ramura de specialitate, aceasti sintagmi
poate fi redata in limba germana prin Straflenfahrzeugtechnik. Domeniul de
studii ingineria autovehiculelor are, in spatiul germanofon, un corespondent
in Fahrzeugtechnik (Fahrzeugtechnik Bachelor-Studium Deutschland, Fahr-
zeugtechnik Master-Studium Deutschland, Diplom Ingenieur Fahrzeugtechnik).
Se observi, in cele doud sintagme, ca Fahrzeug (vehicul) este folosit cu accep-
tiunea autovehicul din limba romand, cum se intdmpla si in limba engleza
cu vehicle, deoarece in utilizare, Fahrzeug poate corespunde deseori atat lui
vehicul cét si lui autovehicul din limba romand. Der Wagen, folosit in vorbirea
colocviala, apare mai ales in substantive compuse din limba germani pentru a
desemna diverse tipuri de magini, cel mai cunoscut exemplu fiind Volkswagen
(masina poporului), dar si Sportwagen (masina sport), Rennwagen (masina de
curse), Kleinwagen (microautomobil) etc. In ce priveste termenul automobil,
acesta apare ca fiind imprumutat din limba franceza. Adjectivul automobil se
intalneste rar, de exemplu in automobile Gesellschaft (companie auto). Substan-
tivul das Automobil este o forma elevata, este considerat chiar invechit i are o

12. v. editiile 1998, 1999, 2016.
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frecventa de utilizare mai mici decét forma prescurtata das Auto, folosita in
limbajul uzual pentru a desemna masina personald, autoturismul. Termenul
consacrat in limbajul de specialitate este (der) Kraftwagen. Acesta din urma
poate fi Personenkraftwagen (autoturism) sau Lastkraftwagen (camion).
Prin urmare, automobilul poate transporta, in spatiul german, fie persoane,
fie marfuri. Trebuie sa remarcam de asemenea ca substantivul das Automobil

Automobilul Persu

este totusi preferat in cuvinte compuse precum Automobilindustrie (industrie
de automobile), Automobilproduktion (productie de automobile), Automobilher-
steller (producdtor de automobile), Automobilbau (constructie de automobile),
Automobilkonzern (concern auto), Automobilgesellschaft (companie auto), Auto-
mobiltechnik (ingineria automobilului). Corespondentul lui autoturism din
limba roméni in limba germana ar putea fi der Personenkraftwagen (abrev.
Pkw), compus din Personen + Kraftwagen (automobil pentru persoane), desi
legislatia germani prevede pentru acesta un numar maxim de 9 persoane.
Observim aici similitudinea cu termenul din limba engleza passenger car.
Interesanta este de asemenea existenta, in limba germani, a conceptului de
Reisemobil, masini conceputi si construitd special pentru clitorie (Reise) si

vacanta.

Descrierea de fatd surprinde, cum se poate constata, o serie de particularitati
atét de sisteme lingvistice in contact cét i de moduri de utilizare atestata a
unor forme". Avind imaginea ampla a acestor jocuri de limbaj aseméanitoare
uneori jocului de oglinzi, sperdm ca cititorul si devina astfel mai sensibil la
diversele utilizari ale termenului/ termenilor evocati i astfel mai avizat in
alegeri lingvistice care implicd acesti termeni.
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GOMPRESSION TESTS METHODS ON GCAR ENGINES
METODE DE INCERCARE A COMPRESIEI LA MOTOARELE

DE AUTOVEHICULE

REZUMAT

O functionare corectd a motorului cu combustie internd necesita cea mai bund etansare
posibild a camerei de ardere in perioada in care supapele sunt inchise. O etansare perfectd
a camerei de ardere nu poate fi realizatd avand in vedere, in primul rand, caracteristicile
constructive ale inelelor de piston, precum si spatiul dintre piston si cilindru. In timpul
utilizarii motorului in timp, uzarea pieselor in miscare duce la o inrdutdtire continud a
etangarii. Pentru a mdsura scurgerile din camera de ardere, se folosesc metode care diferd
atdt in ceea ce priveste complexitatea, cdt si acuratetea. In acest articol sunt prezentate
urmdtoarele metode de evaluare a etansdrii camerei de ardere: mdsurarea presiunii in

1.INTRODUCTION
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ber sealing depends on the techni-
cal state of the following engine

components: piston - cylinder

- piston rings group, valve - valve
seat couple, cylinder head and cylinder head gasket. Measurement of
the level of the combustion chamber leakage may therefore be an indi-
rect way of assessing the technical condition of these parts without the
need for dismantling the engine.

A perfect sealing of the combustion chamber cannot be achieved in
view, first of all, of the constructional features of the piston rings as well
as the clearance between the piston and the cylinder. Along the use of
the engine over time, the wearing of the moving parts leads to a continu-
ous worsening of the sealing. Also, the sealing of the combustion cham-
ber may also be compromised as a result of accidental causes: breaking
or blocking of piston rings, damage of the cylinder head gasket, valves
blocking, pinching of the valve head edges and/or of the valve seats,
deterioration of the contact surface between the cylinder head and the
engine block, cracking of the cylinder head or incorrect setting of the
valve clearance to a low value [2]. Differences of values prove that not
only the tightness of the combustion chamber has been deteriorated,
but also its technical condition and correctness of adjustments have
been affected [3].

cilindru la sfarsitul procesului de comprimare utilizind compresmetru; mdsurarea curen-
tului absorbit de demaror in timpul pornirii motorului; comparand turatiile motorului
in ultima parte a cursei de compresie a fiecdrui cilindru la pornire; compardnd turafiile
motorului la inceputul procesului de dilatare a fiecdrui cilindru la ralanti. Lucrarea
prezintd o analizd comparativd a valorilor obtinute prin diferite metode cu motorul rece
fatd de motorul fierbinte i, de asemenea, o analizi comparativd intre rezultatele obtinute
prin utilizarea diferitelor metode de evaluare a etangdrii camerei de ardere. Studiul
demonstreazd ci mdsurarea presiunii folosind manometrul este cea mai precisi metodd
pentru determinarea etangeitdtii camerei de ardere, dar nu este cea mai rapidd.

To measure the combustion chamber’s leakage, methods that differ
in terms of both complexity and accuracy are used. In this article, the
following methods of assessing the combustion chamber tightness are
presented:

a) quantitative methods: measuring the pressure in the cylinder at the
end of the compression process during cranking;

b) qualitative methods:

« measuring the current drawn by the starter motor during cranking;

. comparing the engine speeds in the final part of the compression
stroke of each cylinder when cranking;

- comparing the engine speeds at the beginning of the expansion pro-
cess of each cylinder when idling.

2. OBJECTIVES

The research was conducted on a passenger car equipped with a com-
pression ignition engine and pursued the following objectives:

a) comparative analysis of the results obtained using different methods;
b) comparative analysis of the values obtained with the cold engine
compared to those obtained with the hot engine when applying the
same method;

c) establishing a degree/mode of correlation between different meth-
ods of assessing the tightness of the combustion chamber.

3. PREPARING AND CONDUCTING THE EXPERIMENTAL
INVESTIGATION

The paper refers to the evaluation of the combustion chamber tightness
by four quantitative and qualitative methods.

The tests were carried out on a 2008 Opel Astra H passenger car
equipped with a compression ignition engine with Z19DT engine code,
1910 cm® piston displacement and compression ratio of 18.4 [4].
Specific preparatory operations were carried out according to the meas-
urement method, prior to the testing. The battery charge level has been
checked and the proper operation of the diesel fuel system has also been
checked.

3.1. Measuring the pressure in the cylinder at the end of the
compression process during cranking

This method involves measuring the pressure at the end of the compres-
sion process using a special compression gauge for diesel engine, while
the engine is cranked by the electric motor.

In [4] and [5] it is recommended that the measurement should be done
when the engine is hot (coolant temperature higher than 80°C). Meas-

9
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Speed 1/min 238 80 —
Oil temperature °C 24 10 120
Battery voltage v 10.7 9.0 —
Starter current A -278 -400 -100
Compression 0 Starter current

A

-250

-500

-750

10002

Fig. 1. Measuring the current drawn by the starter motor during cranking

(&) BOSCH OPE 951 OPEL  Astra 19 COTI/ H 191880 W10 - KTS 670 T
Vehicle info @ Diagnosis £\ Trouble-shooting | =g Maintenance |1} Circut diagrams || [ Equipment

Engine control / Diesel CRIEDC 16C39
Idie speed comparison

Functional test successfully completed.
Continue with [Proceed].

Speed cylinder 1 803 min
Speed cylinder 2 798 Umin
Speed cylinder 3 797 Umin
Speed cylinder 4 805 1/min

Cancel

Proceed

Fig. 3. Comparison of engine speeds at the beginning of the expansion
process of each cylinder when idling

urement of the compression pressure can be done by replacing the glow
plugs or injectors with special compression gauge adapters. For techni-
cal reasons, it has been chosen to remove the injectors. All four diesel
injectors have been removed after the engine has been warmed up, in ac-
cordance with the procedure indicated in [S]. The high-pressure pump
has to be disabled.

For each cylinder, five measurements were made. Measurements have
been made so that the tests ran as soon as possible and the engine tem-
perature drop during the measurements was reduced at minimum pos-
sible.

The compression pressure was determined (figure 1) first with the cold
engine (20°C coolant temperature) and then with the hot engine, using
the Diesel Motometer compression gauge.

According to [4] and [6], for Opel Z19DT engine in hot condition
(coolant temperature higher than 80°C), the pressure at the end of the
compression process must be between 24 bar and 32 bar.

3.2. Measuring the current drawn by the starter motor during
cranking

The principle underlying this method is that a current of specific inten-
sity is absorbed during the compression process in each cylinder: the
better the tightness of the combustion chamber and cylinder, the higher
is the resistance to the piston displacement in the compression stroke.
Therefore, the intensity of the current drawn by the starter in the crank-
ing process will be higher. In [7], the worse tightness of a cylinder de-
creases the values of the instantaneous current during the compression
stroke comparing to a faultless cylinder. The measurement results in 8]
confirm a strong relationship between the tightness of the engine com-
bustion chamber and the current drawn by the starter.

The measurements in the present research were made with the Bosch
FSA 740 diagnostic unit from U.P.B., the Automotive Engineering De-
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Fig. 2. Comparison of speeds in the last part of the compression stroke of
each cylinder when cranking

partment. Figure 1 shows the interface where the result of a measure-
ment is displayed.

At the end of the measurement, the following measured parameters are
displayed: speed, oil temperature, battery voltage during the cranking
process, and the average value of the drawn current, corresponding to
a complete cycle. It also shows graphically the values of the currents
required to overcome the resistance of each cylinder (left) and the vari-
ation of the current drawn by the starter (right) during one cycle.

The cylinders’ denominations ,a, b, ¢, d“ do not correspond to the en-
gine cylinders’ positions. They comply with the ignition sequence of the
engine ,1-3-4-2° but cylinder ,a“ is the one at which the first compres-
sion was recorded from the moment the contact was actuated. Thus, this
method cannot determine the location of possible leaks, but only their
existence.

Figure 1 shows also the allowable range in which the drawn current has
to be located for acceptable leakage. This range depends on the vehicle
and engine types, on the test conditions (motor temperature) and on
the value of the drawn current. The higher the current, the higher the
admissible range. For example, in figure 1, the admissible range is be-
tween 76 A and 97 A.

3.3. Comparing the engine speeds in the final part of the compres-
sion stroke of each cylinder when cranking

The test is based on the analysis of the angular speed values obtained
from the engine speed transducer. The engine speed is displayed for
each cylinder, for the final part of the compression stroke, in the starting
mode by the starter - figure 2. The principle of the method is as follows:
the better the tightness of the combustion chamber, the higher are
the gas pressure and the resistance against the piston movement in
that cylinder; therefore, the piston speed before the top dead center is
smaller.

Diagnosis was done using the Bosch KTS 570 device which was con-
nected to the car’s OBD interface. A specific software was used. The test
was done both with cold and hot engine. The results of this test show the
speed values of each piston during cranking, figure 2.

According to [6], a difference of maximum 7 min! between any two
values measured on the four cylinders is considered acceptable.

3.4. Comparing the engine speeds at the beginning of the expan-
sion process of each cylinder when idling

The test is based on the analysis of the information received from the
engine speed transducer when idling. The Engine Control Unit (ECU)
sets an identical injection duration for all injectors for a certain speed
and load regime. The engine speed at the beginning of the expansion
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Fig. 5. The current drawn by the starter motor during cranking

process is measured and displayed for each cylinder, as shown in figure
3. The principle of the method is as follows: the better the tightness of
the combustion chamber, the higher the gas pressure during the com-
bustion process and therefore the higher the engine speed at the begin-
ning of the expansion process in the respective cylinder.

Since the specified speeds are influenced by the injection quality and
by the double-flywheel, this method is only applicable once it is known
that the ignition, supply and distribution systems are in good working
condition. Diagnosis is performed using the Bosch KTS 570 device. It
is connected to the car’s OBD interface and specific software is used.
According to [6], a difference of 21 min between the highest and low-
est speed measured for the four cylinders may be considered acceptable.
4. RESULTS AND THEIR INTERPRETATION

4.1. The pressure at the end of the compression process

Following the tests, the pressure values obtained with the cold and hot
engine are shown in figure 4.

The compression pressure measured is within the tolerable range of 24
+ 32 bar in both thermal measurement modes. The average values of the
measured pressures when the engine is cold are lower than the average
values measured with the hot engine by 3% to 6%. In the paper [5] it
is said that these differences between the two sets of values are around

10%. Important differences may occur because “cold engine” expression

is relative, depending on the ambient temperature.

All five measurements for each cylinder have very close values. In the
order of cylinders from 1 to 4, the non-uniformity degrees of the com-
1.7%, 1% and 0.7%.

The third cylinder has the smallest pressure, with an average of 28.9 bar.

pression pressure are: 1%,

Cylinders one and two have the highest average values of the compres-
sion pressure of 29.3 bar. The degree of non-uniformity of the average
values measured on all cylinders is 1.4%, below the maximum admis-
sible limit of 2 + 4%, indicated in paper [2]. The compression pressure
values measured according to [4] show that the engine is properly leak-
proof.

4.2. Results obtained when measuring the current drawn by the
starter motor during cranking

For measuring the current drawn by the starter motor, five sets of meas-
urements of cold engine (24°C oil temperature) and five sets of meas-
urements of hot engine (80°C oil temperature) were made. The results
are shown in figure S. The maximum values of the current intensities
drawn by the starter during cranking corresponding to each cylinder
are shown for each set of measurements. The order of cylinders in the
graphical representation is different at each measurement since the first
result will correspond to the cylinder at which the first compression was
recorded from the moment the starter was actuated.

1"
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Fig. 6. Engine speeds in the final part of the compression stroke of each cylinder during cranking
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Fig. 7. Engine speeds at the beginning of the expansion process of each cylinder when idling

In figure S, the order of graphical representation corresponds to the or-
der of the measurements. The mean values of current measured with
the cold engine are higher by 41% on average than the mean values of
current measured with the hot engine.

The average value of the cranking engine speed is 244 min and ranges
from 216 min™ to 258 min™'. When the engine is cold, plays in kinematic
couplings are bigger, and the lubrication is deficient because the higher
viscosity of the oil increases the friction in the couplings of the mech-
anisms. This explains the high values of the current measured at cold
engine tests. The first measurement was made after a 24 hour immobili-
zation of the car. It was observed that the first recorded values were the
highest and after that, they were stabilized. The non-uniformity of the

values measured with the cold engine was between 3.1 + 6.5%, below
the 10% limit recommended in the paper [4].

The sets of measured values with hot engine have a non-uniformity of
4.4% (sets 1,2, 4 and S) while for the set number 3 it was 8.3%. Four

of the five sets of measurements are identical as shown in figure S. It

was shown that the third cylinder has the lowest leak-tightness (4.1).

The method of measuring the current drawn by the starter when crank-

ing the engine confirms this situation. Given the order of ignition, it

is pointed out that there is the same cylinder that absorbs the smallest

current.

Although valuable information is obtained during the cold test, it is rec-

12

ommended that this type of measurement to be made with the warm
engine for better accuracy of the results. Measuring the current drawn
by the starter motor during cranking is very useful in evaluating the
tightness of the combustion chamber because it is very fast and requires
few preparatory operations.

4.3. Results obtained when comparing the engine speeds in the
final part of the compression stroke of each cylinder during
cranking

For each cylinder, five sets of speed measurement with cold engine (en-
gine oil temperature 26°C) and five sets of speed measurement with hot
engine (oil temperature in the range 87 + 90°C) were made. Individual
engine speeds corresponding to each cylinder are displayed, as shown
in figure 6.

The engine speeds are lower by an average of 16% when the engine is
cold than when the engine is hot. This is due to the causes above men-
tioned in section 4.2. On average, at cold measurements, the engine
cranking speed is 261 min™ and varies between 256 + 264 min™, which
is 1.5 + 2.3% below the 10% recommended in the [4].
Analyzing the results obtained with hot and cold engine, it is found that
in both situations, the cylinder one has the lowest speed. That means
the best sealing is shown for cylinder one in four of the five sets of tests.
For cylinder one and two, the average pressure values measured with the
compression gauge (4.1) were the highest.



Ingineria automobilului Nr. 46 / martie 2018

Although the information obtained during the cold test is quite rele-
vant, the unevenness of the measured values is relatively high. Conse-
quently, for better accuracy of results, it is reccommended that this type
of measurement to be done with warm engine. Comparing the engine
speeds in the final part of the compression stroke of each cylinder dur-
ing cranking is quite a useful method in evaluating the tightness of the
combustion chamber as it is quick and requires little preparatory work.
4.4. Results obtained when comparing the engine speeds at the
beginning of the expansion process of each cylinder when idling
To measure the engine speeds when idling, five measurements sets of
cold (t,, = 50°C) and hot (t , = 80°C) engine were made. The results are
shown in figure 7. The engine speeds corresponding to each investigated
cylinder are displayed for each set of measurements.

On cold start, the ECU commands the fuel injection system to ensure
a higher idle engine speed for a steady ride in this regime. Then, the en-
gine speed is dropped and stabilized to the normal value as the engine
gets warm.

The engine speeds are lower on average by 6.3% when they are meas-
ured on cold than they are measured on hot engine. For cold measure-
ments, the idling speed varies between 793 + 809 min™ with an average
value of 800 min™. The non-uniformity of the cold measured values was
between 1 + 2% below the 10% limit reccommended in the paper [4].
With hot engine, the average value of idling speed is 750 min and rang-
es from 741 to 757 min™. The non-uniformity of the measured values
was between 0.4 + 1.6%.

Analyzing the results obtained with cold engine, it is found that, in all
five sets of tests, the third cylinder corresponds to the lowest speed, so
it has the lowest tightness. The same result was achieved by measuring
the pressure with the compression gauge. This method indicates that
the fourth cylinder has the best tightness, but this is not confirmed by
the pressure measurement using the compression gauge. When analyz-
ing these results, it is important to consider that the engine speed is
changed after the cold start until it is stabilized. An important factor is
the working temperature of cylinders. It is known that the middle cylin-
ders warm up faster than the exterior cylinders, so their corresponding
speed will decrease faster (will be stabilized faster).

Figure 7 shows that at all five sets of measurements made with cold en-
gine the lowest speed was measured on cylinders 3 and 2 which warm
up faster. This explains why the test program requires the measurement
to be done with the warm engine.

5. CONCLUSION

Measuring the pressure by using the compression gauge is the most reli-
able method because it is a quantitative method and allows the identi-
fication of the engine cylinders. This method requires the disassembly
of some components of the diesel fuel system, which represents a dis-
advantage of the method. The measurements are relevant for both situ-
ations: hot and cold engine. The five measured values for each cylinder
have very close values. The degree of non-uniformity of the measure-
ment sets for each cylinder varies between 0.7% and 1.7%. The experi-
ments carried out showed that cylinders 1 and 2 have the best tightness,
while cylinder 3 has the lowest one.

By measuring the current drawn by the starter motor during cranking,
it is determined whether the tightness is good or not. The method is a
qualitative one. Although valuable information is obtained during the
cold test, it is reccommended that this type of measurement to be made

with warm engine for better accuracy of the results. The method is very

useful in evaluating the tightness of the combustion chamber because it
is very fast and requires few preparatory operations.

Comparing the engine speeds in the final part of the compression stroke
of each cylinder during cranking is an indirect but quite useful method
in evaluating the tightness of the combustion chamber as it is quick and
requires little preparatory work.

Comparing the engine speeds at the beginning of the expansion process
of each cylinder when idling is a rapid, indirect method for evaluating
the sealing of the combustion chamber. The measured values are influ-
enced by the fuel injection quality, the state of the ignition system and
the dual mass flywheel.

These last two methods are convenient when using a complex diagnosis
system which is able to perform a wide range of tests concerning several
engine devices: injectors, transducers, EGR system, injection timing etc.
The method of measuring the current drawn by the starter during crank-
ing shows that the value of cylinder 3 has the weakest tightness. The
pressure measured by using the compression gauge shows the same.
Analyzing the results obtained when comparing the engine speeds in
the last part of the compression stroke of each cylinder during cranking
it was found that the cylinder 1 has the smallest leakage. Cylinders 1 and
2 presented the highest mean values of compression pressure.

The results obtained by comparing the engine speeds when idling con-
firm that the third cylinder had the lowest tightness, the same result
being achieved by measuring the pressure with the compression gauge.
This method indicates that the fourth cylinder has the best tightness,
but this is not confirmed by the compression pressure measurement.
When interpreting these results, it is important to consider that the en-
gine speed changes relatively fast after the cold start until it is stabilized.
The first three methods of measuring the combustion chamber’s tight-
ness have shown very close results using different measurement princi-
ples. This conclusion recommends the use of alternative (qualitative)
methods of evaluating the tightness of the combustion chamber because

they are fast and reliable without requiring costly preparatory actions.

Lucrare prezentatdi in cadrul Congresului International de Inginerie a Auto-
vehiculelor si Transporturilor - CAR 2017, 08.11 - 10.11.2017, Pitesti,
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REFERENCES:
[1] Koszatka G 2014 Model of operational changes in the combustion chamber
tightness of a diesel engine Eksploatacja i Niezawodnosc — Maintenance and
Reliability 16 pp 133-139
[2] Andreescu C, Oprean I M, Danciu G and Anghelache G 2002 Diagnosti-
carea Automobilelor — Lucrari Practice (Bucuresti: Editura Printech) pp S0-59
[3] Roslanowski J and Charchalis A 2013 Evaluation accuracy of combustion
chamber tightness in piston engines, on the basis of a developed indicator
diagram, J. of KONES Powertrain and Transport 20 pp 339-345
[4] Andreescu C, Anghelache G and Toma M 2011 Mentenanta Mijloacelor de
Transport (Bucuresti: Editura Acedemiei oamenilor de Stiintd din Romania)
p 75-79
5] 2008 Manual de intretinere si reparare Opel Astra H
[6] 2008 Bosch ESI[tronic], documentatie tehnici Opel Astra H
[7] Posta J, Kadle¢ek B and Hladik T 2003 Engine combustion chamber tight-
ness diagnostics, RES. AGR. ENG. 49 2003 pp 115-118
[8]Jukl M, Polcar A and Cupera ] 2014 Possibilities of monitoring the technical
condition of the combustion engine with starter load current, Acta Univ. Agric.
Silvic. Mendelianae Brun. 62 pp 961-969 (Preprint https://doi.org/10.11118/
actaun201462050961)

13



Ingineria automobilului Nr. 46 / martie 2018

GONSIDERATIONS CONGERNING THE POWER LOOPS WITHIN
THE ALL-WHEEL DRIVEN TRANSMISSIONS OF THE AUTOMOBILE

GONSIDERATIH PRIVIND VARIATIA GIRGULATIEI DE PUTERE
IN TRANSMISHLE INTEGRALE ALE AUTOVEHICULELOR

REZUMAT

In prezenta lucrare se urmdreste realizarea unei analize a modului in care variatia
circulatiei de putere in transmisia longitudinald a unui autovehicul 4X4. Studiul
prezentat vizeazd modul in care este influentatd magnitudinea si variatia circula-
tiei de putere (parazita) de citre diferenta dintre raza de rulare a rotilor puntii
fata (xf) si raza de rulare a ro§110r puntii spate (rs). In cadrul cercetarlor experi-
mentale au fost realizate incercdri asupra unui autovehicul militar cu transmisie
4X4 TAB-C 79. Pentru a putea evidentia circulatia de putere in plan longitudinal
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1. INTRODUCTION

The all-wheel driven transmis-
sion yet has a big problem: the
self generated torque that occurs

inside the driveline. The only way

to override the wind-up torque, oc-

Ing. curred inside of a normal driveline,

‘_'_. Laszlo BAROTHI is to increase the power delivered
s by the engine. On the other hand,

this power loss can’t be used as a
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traction power for the automotive.
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Hence, it leads to extra fuel con-

sumption, supplementary wear of

the driveline’s components and of
Dr.ing.

the tires. Nevertheless, decreased
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maneuverability should be taken
into account [2][8][9].

This paper performs an analysis
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valentm VINTURIS of the ways the power loops vary
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a 4x4 automobile with respect to

some certain parameters.

The loop power-flow is the power
that loads a closed loop of the transmission driveline and it is not gener-
ated by the automobile’s driving or by coasting processes. Mathematically
speaking, it is computed by gaining the self-generated torque on some
component with that component’s angular speed [6].

The cause generating the power loops between the vehicle’s axles is the differ-
ence between the wheels’ travel. At its turn, a major reason to have different
wheels travel is the unevenness of the rolling radii. Within this paper, when-
ever the tire radii difference is called, we assumed the tire radii difference be-
tween axles, since the tires of the same axis have the same rolling radii.

Many papers have developed studies with respect to the analyzed prob-
lem [2][4][S].

2. THEORETICAL NOTIONS WITH RESPECT TO THE
POWERLOOPS BETWEEN AXLES

We hereby present some theoretical notions concerning the power loop
between a all-driven transmission of a vehicle.
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a fost necesard determinarea momentelor si vitezelor unghiulare in diferite puncte
relevante ale transmisiei.

Ca element de noutate in raport cu studiile anterioare ce au fost realizate de autori,
lucrarea prezintd aspecte privind variatia circulatiei de putere in transmisia autove-
hiculelor la rularea pe beton.

Key-words: power loops, all wheel driven transmission, rolling radius, inter-axle
differential

Fig. 1. Front to back loop power-flow graph of a 4x4 vehicle.

The balance of power in the situation described, according to the litera-
ture, is given by [6]:

Bty  =PZst, @, — (¢7Z - ZR)]’}F @, Ny, , (1)
Equation 1 gives the power balance within the transmission, at the longitu-
dinallevel, and also makes a good analysis of the components of the power
flow inside the driveline for the specific driving conditions. If considering
the terms of this equation, following identifications are possible: P,
is the engine’s output as input for the transfer case; pZgr, w, is the grip
power and (¢Z - ZR)r,Fw, 11, is the self-generated power.

In the previous formulae, P is the power that comes from the vehicle’s
engine, 7r, . is the engine-to-rear axle circuit’s efficiency, 5, , is the front
axle-to-central differential circuit’s efficiency, ¢ is the adherence limit, Z
is the rear axle’s vertical load and w, is the wheel’s angular speed. Should
also be mentioned that r,_and r, are the front and rear tire radii respec-
tively. The rear wheels radlus can differ from the front ones but the wheels
of the same axle are equal to each other. We also assumed that the angular
speed is the same to the rear and front axle’s wheels [2].

YR is total drag while.

On the other hand, the power flow driven to the front axle is given by
equation 4, where, along the already defined terms, we yet have r. as the
cinematic tire radius and k, as the tire’s elasticity [2].
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Caption:
B - angular speed transducer;

@ - torque transducer.

Fig. 2. Mounting the transducers to reveal the loop power-flow.

ZR—— 1 cosa)

These flows can be noticed in ﬁgure 1 [7]. In these figures M stands for en-

rnT,, Ty

PF = (2)

l1+cosa

gine, A is the clutch, CV stands for gearbox, CD stands for the transfer case
with an open, lockable differential, RK stands for final drive’s transmission
ratio, F and S stand for front and rear wheels respectively while Pt repre-
sents the power losses (heat). Also, > R is total drag, v is the vehicle’s speed,
P isthe engine’s output power, F,, F,,
rear axle, respectively and P, _is the loop power-flow between axles [7].
3. EXPERIMENTAL RESEARCH

To achieve the goals, some transducers were mounted on different com-

are the driving forces at front and

ponents of the driveline (figure 2 [4]). So, on the shaft between the en-
gine and the central differential were mounted a Wheatstone bridge to
get the engine’s torque and an inductive angular speed transducer. On the
shafts between the rear and the front axle, on one hand and the central
differential on the other hand, were also mounted Wheatstone bridges to
get the torque and optical angular speed transducers [1][2].

A — clutch; CV
— gearbox; RD - transfer case with open, lockable differential; D - trans-

Figure 2-a uses the following abbreviations: M — engine;

versal differential; RR — hub gear. Figure 2-b [3] it is represents the torque
acting on a transmission shaft of a military vehicle.

The tests have been developed under three circumstances, as follows:

- no tire rolling difference between axles

- 30 mm tire rolling difference between axles (rear axle having larger roll-
ing radius)

- 60 mm tire rolling difference between axles (rear axle having larger roll-
ing radius)

To experimentally assess the rolling radii we used:

P.=—
2z

where S is the travel of a wheel when taking a complete rotation.

©)

Technically, to experimentally determine the rolling radius of a tire (r ) we
made a mark on the tire (with the wheel in working position) and traveled
S complete turns of the wheel. We measured the traveled distance then we
used equation (3) to compute the rolling radius.

We used:

Ar=|r, 4)

to determine the tire rolling difference between the front and rear axle’s

— rrF

wheels.

The measurements performed to determining the variation of the self-
generated power between the axles took into account the rolling resist-
ance of the APC. To having a controlled rolling resistance we have created
a convoy made of the tested vehicle towing a heavy military truck. The
rolling resistance variation has been simulated by progressively braking
the towed truck

4. RESULTS

We studied all the charted plots when the vehicle was traveling on con-
crete to achieving a complete analysis of the self-generated power magni-
tude’s variation when the rolling resistance varies. In this respect, we had
a great interest in the following charts that provide information about the
variation of the self-generated power:

- engine to transfer case;

- transfer case to front axle (self-generated power);

- transfer case to rear axle.

The objectives of the paper are achieved by identifying the shape and
the slope of the curves that describe the evolution of the analyzed power
flows.

When analyzing the figure 3 (up) one could notice that all the power flux-
es are positive when traveling on concrete, normal drive and no tire radii
difference. It can also be noticed that the power evolution on the input
shaft of the transfer case consists of an increasing stage, followed by a con-
stant development of the magnitude to about 14 kW. A steep evolution
can be noticed as the towed vehicle is progressively braked (simulating an
increase of the rolling resistance).

On the other hand, the power flux evolution on the input shaft of the
transfer case grows up to its maximum value of 39 kW and it is followed
by a sudden decrease down to a complete disappearance, as the towed
vehicle is braked. The powers on the front and rear output shafts of the
transfer case are similar to the one on the input shaft of the transfer case,
yet their values are constant and closed to 7.5 kW during the taking off
stage. Their maximum value is about 20 kW. They are reached during
braking the towed vehicle and they rapidly decrease to null.
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Fig. 3. Power fluxes variation within the vehicle’s driveline for Ar = 0 mm
(up) and Ar=

30 mm (down) when rolling on concrete.
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P[w] As the theory predicts, a difference between the tire
120000 radii (between the axles) induces self-generated power.
When the rolling resistance is high, the power towards
100000 L the front axles briefly becomes positive, at the very end
~
20000 - S ‘\ of the test.
PR “ Studying the researched parameters when the tire radii
’ .
60000 - e difference is of 0.06 m (figure 4 — up), we could notice a
, o N similar behavior to the previous case (when the differ-
40000 . :
e - o~ ence was of 0.03 m). The only difference consists of the
20000 -’,"" = larger magnitude of the power towards the front axle,
7 also negative: Py = = 52 kW.
min
0 5. CONCLUSION
$ 4 & 8 10 12 The mathematical model given in this paper was con-
-20000
firmed by the large amount of data achieved during the
40000 developed tests. The main problems within the 4WD
drivetrains are the self-generated torque and conse-
-60000 quently the looping power that occurs
Examining the charts 3 §i 4 we could notice:
-80000 1 .
s P] = = = = P ——— Pf tls] « the self-generated power didn’t occur when the tire
radii were the same;
P W] « the self-generated power occurred when there was a
25000 difference between the tire radii;
« the self-generated power increases with the tire radii
15000 \ difference;
S000 "\‘ « when the tire rolling difference increases, the slope of
' the power on the output shaft towards the front axle in-
-5000 & creases.
15000 Whenever a difference between the tire rolling radii oc-
curs, a cinematic misfit occurs and it becomes respon-
25000 sible of the power loops occurrence at the longitudinal
level of an all terrain vehicle driveline.
-35000
_45000 Lucrare prezentatd in cadrul Congresului International de
Inginerie a Autovehiculelor si Transporturilor - CAR 2017,
55000 _ o PO IS
———-Pf (Dr=0) PF (Dr=30) PF (Dr=60) t[s] 08.11 - 10.11.2017, Pitesti, Romdnia, si publicatd in nr.
27 al Buletinului Stiinfific — Seria Autovehicule Rutiere al
Universitdtii din Pitesti (ISSN 1453-1100).
Fig. 4. Power fluxes variation within the vehicle’s driveline for Ar = 60 mm
(up) and for all the cases Ar = 0 mm, Ar = 30 mm, Ar = 60 mm (down) when
rolling on concrete
REFERENCES:

Analyzing the chart of the power variation within the same conditions but
considering a tire radii difference of 0.03 m (figure 3 - down), one could
notice that the power on the rear axle (Ps) is permanently positive, as the
input shaft’s one is (Pcd). Nevertheless, the power on the front output
shaft (towards the front axle) is mostly negative. To underlining the evolu-
tion of the studied phenomenon we should recall that the positive power
makes the vehicle moving while the negative ones (closed loop power)
don’t.

Studying the shapes of the power curves delivered to the rear axle and the
front one respectively, we could notice that they are similar but the main
discrepancy is that one of them is positive while the other one is negative.
From the magnitude point of view, the output power towards the front
axle (Pf) continuously decrease during the take off stage down to a
minimum of about -50 kW. It is followed by an increase of its value during
the towed vehicle braking stage until reaching positive values. It means
that the front axle becomes, briefly, a driving axle.
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ANALYSES AND STATISTICS ON THE FREQUENGY AND THE
INGIDENCE OF TRAFFIC AGCIDENTS WITHIN DOLJ COUNTY

ANALIZA $1 STATISTICA PRIVIND FREGVENTA SI INGIDENTA
ACCIDENTELOR RUTIERE IN JUDETUL DOLJ

REZUMAT

In statele membre ale Uniunii Europene, accidentele rutiere produc in fiecare an peste
37.000 de decese si aproximativ 1.2 milioane de raniti, dar si pagube materiale estimate
anual la 145 miliarde de euro. In acest context, in ultimele doud decenii au fost udoptate
o serie de strategii si masuri cu rolul de a reduce numdrul victimelor soldate in urma
accidentelor rutiere, prevenind totodatd unele dintre cele mai grave consecinte ca urmare
a evenimentelor din trafic. In scopul cresterii sigurantei circulatiei rutiere se fac eforturi

1.INTRODUCTION

- Throughout the territory of the
Asist. dr. ing. R

Oana OTAT European Union Member States,
otatoana@yehoocom traffic accidents cause each year
over 37,000 deaths and about 1.2
million injuries, as well as damages
Dr.ing. estimated, annually, at 145 billion
Gabriel MARINESCU Euros. Within this context, a series
of strategies and measures have
been adopted in the past decades
i :;(Ilfcg:ggOT AT to reduce the number of victims

caused by traffic accidents, aimed
Universitatea din Craiova, Calea Bucuresti, Nr.
107, 200512 Craiova, Romdnia
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also at preventing some of the
The estab-
lishment of a European database

worst consequences.

on the incidence of traffic accidents has secured a higher flexibility and
a maximum potential with regard to the analysis of the information con-
tained within the system, and, opened up a whole range of new possi-
bilities in the field of accidents’ analysis [1].

As indicated in [6], a research study carried out by NHTSA (National
Highway Traffic Safety Administration) set to feature general vehicle
traffic crushes that occur at intersections. Accordingly, special attention
was paid to such instances triggered by the interdependence between
the critical reason and some key crash factors such as drivers’ gender
and age, traffic control devices, critical pre-crash events, and weather
conditions. Further research studies undertaken by NHTSA, as in [7],
put forward an overview on traffic accidents incidents to highlight that
over the past 10 years, there has been a reduction of nearly 25 percent in
the number of fatalities. In [ 3], Goswami et al. validates another method
applied to the analysis and statistics of traffic accidents occurrence. Here
the author departs from the premises that accidents are uniformly dis-
tributed over the year and over the seasons.

How traffic accidents occur and their consequences stand as a major
field of research, both at national and international level. Thus, at na-
tional level, various specialists have sought to determine the parameters
of the crash tests between a vehicle and a pillar, at a speed of S0 km/h, as
in [2]. Another research project, carried out in [4], was to study frontal
vehicle collisions using high-speed videos, in order to assess the injury
criteria of the occupant. Vehicle-pedestrian collisions, as well as vehicle-

pentru a estima si identifica factorii ce concura la producerea accidentelor, astfel incit sa
se poatd lua masurile necesare reducerii riscului de producere a coliziunilor. Dinamica
producerii unui accident rutier este diferita de la un caz la altul, astfel incat masurile
de crestere a sigurantei se pot stabili numai dupd ce in prealabil s-a realizat o analizd
asupra ocurentei accidentelor de circulatie. Obiectivul principal al prezentului studiu este
de a dezvolta un model de analiza privind cauzele si conditiile producerii accidentelor
rutiere, cu referire la caracteristicile conducdtorilor auto: vdrsta, sex.

bicycle driver collusions have been studied in [S], in order to determine
the differences regarding the head injury risk.

In compliance with both global and European-level organizational prin-
ciples, the databases designed to provide statistics on the incidence of
road accidents can be classified according to a number of various factors
such as: type of victim, type of road, atmospheric conditions, and type
of collision.

A statistical analysis with regard to the number, the type of injury and
the frequency rates of traffic accidents was carried out between 2012 and
2016, within Dolj County. Hence, in cooperation with the Dolj County
Police Inspectorate — Road Traffic Department, we set up to design
and develop a statistical analysis on the incidence of traffic accidents.
Special attention was paid both to the steadily increasing incidence rate
and the causes that led to traffic accidents within Dolj County during
01.01.2012 - 31.12.2016.

2. STATISTICAL ANALYSIS

In line with the official data provided by the Road Traffic Department
of the Dolj County Police Inspectorate, during the previous S years, an
average of more than 800 accidents was recorded per year, of which, ap-
proximately 260 accidents had serious consequences. To further devel-
op our statistical analysis, we took into consideration a series of highly
influential factors as we aimed to establish a series of traffic accidents
particularities.

2.1. Type of injuries

The first step of our statistical analysis was to outline the total number

Table 1. Total number of traffic accidents between 2012 and 2016

2012 2013 2014 2015 2016
Total 882 845 804 810 802
Serious 269 268 265 262 259
Mild 613 577 539 548 543

Number and accidents type
1000 |

'n
;s o y
b4 |
& |
2 (e
ko 0 == -
g 7
z 2012 o

2013 5014

& serious accident | 2016
Fig. 1. Total number of traffic accidents between 2012 and 2016
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Table 2. The number and the type of injuries caused in 2014

2014 Vehicle Dead Serious injuries  Mild injuries
mild 779 0 0 669
serious 378 73 244 81
total 1157 73 244 750
Accidents consequence
B Number of deads
1500 u Seriously injured
1000 ® Mild injured
Number of
300 vehicles
0
2012 2013 2014 2015 2016
Fig. 2. Consequences of traffic accidents
Road type
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Fig. 3. Road type - traffic events from 2012 to 2016
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Fig. 4. Traffic accidents localization within 2012 — 2016

of the individuals and of the vehicles involved in traffic accidents within
the time span under investigation. Then, we established a classification
of the two major factors. Also, we developed a categorization of the type
of injuries caused, on an incident scale from minor injuries to deaths.

An overview of the data provided by the Road Traffic Department,

Table 3. Traffic accidents victims on age groups

Dolj County Police Inspectorate, indicated that the lowest number of
deaths caused by road accidents produced within Dolj County, i.e. 55,
was registered in 2013. In 2012, the Road Traffic Department registered
70 deaths, in 2014 another 73 victims were the result of road accidents,
in 2015 the number of victims went up to 75, and, last year there were
registered 67 deaths.

Of a total number of 804 traffic accidents recorded in 2014, the authori-
ties recorded 1067 injuries. Hence, we could establish that approximate-
ly 70% of the individuals involved in a traffic accident suffered minor
injuries, 23% were seriously injured, and 7% of the traffic participants
involved, died following a traffic accident.

2.2 Areas with higher risks of accidents

By developing a model applied to classify the road accidents recorded
within Dolj County between 2012 and 2016, we also aimed at identify-
ing the area where each accident occurred. Hence, we could map those
areas with higher risks of accidents, the so-called black spots. Following
this pattern, out of the total number of events, we first sought to identify
and classify those accidents occurring within localities, and, then, the
ones occurring outside localities.

The number of the traffic accidents registered was established in ac-
cordance with the type of the road where they occurred, i.e. communal,
county and national roads, streets, and other types of roads. Also, within
this classification we considered the characteristics of the road, as follows:
road in curve, intersection, straight roads, and bridges.

Weather conditions at the time of the collision have a particular influence
on the occurrence of traffic accidents, as well as some specific characteris-
tics concerning the adhesion of the road at the moment of collision.

Our statistical analysis indicates that out of the total number of traffic
accidents recorded over a calendar year, more than two thirds represent
mild accidents. Thus, a first conclusion following our research study
shows that the impact speed of the vehicles has been reduced in recent
years, being adapted to the conditions of travel within localities. Figures
3 and 4 below validate our results, taking into account the fact that traffic
accidents occur in the highest percentage within localities.

As far as road characteristics are concerned, we reached the conclusion
that most traffic accidents occur on straight roads, without bumps, both
within and outside localities.

2.3 Driver characteristics influence

Road traffic safety is influenced by three major categories of factors: the
technical condition of the vehicle, the behaviour and the characteristics

of the driver, road and visibility conditions.

2012 0->10 11->20 21->30 31->40 41->50 51->60 61->70 over70 total

mild 53 213 376 263 189 146 79 48 1367  The data provided by the Road Traffic De-
serious 20 90 154 124 78 83 38 37 624 partment - Dolj County Police Inspectorate
total 73 303 530 387 267 229 117 85 1991 . o .

2013 0>10 11>20 21->30 31->40 41>50 51->60 61->70 over 70 total . MOt contain information about the tech-
mild 58 152 328 286 185 136 79 64 1288 nical condition of the vehicles involved in the
serious 20 89 157 106 86 77 57 34 626 accidents, thus we could not input and con-
total 8 241 485 392 2 213 136 98 1914 Gider this criterion to our analysis. However,
2014 0->10 11->20 21->30 31->40 41->50 51->60 61->70 over70 total . i

mild 54 171 314 217 184 132 95 43 1210 followmg the results of our analy51s, we could
serious 16 57 145 100 116 83 59 41 617 establish the influence of the driver’s charac-
total 70 228 459 317 300 215 154 84 1827 teristics and the road conditions on the risk
2015 0->10 11->20 21->30 31->40 41->50 51->60 61->70 over70 total faccid incid

mild 51 189 335 237 188 141 87 45 1273 ~ ofacadentsincidence.

serious 15 63 158 98 107 87 64 42 634 Concerning the type of traffic participants
total 66 252 493 335 295 228 151 87 1907 involved in traffic accidents within Dolj
2016 0->10 11->20 21->30 31->40 41->50 51->60 61->70 over70 total Count tatistical analysis indicated that
mild 63 183 329 226 191 137 93 39 1261 ounty, our statistical analysis mdicated tha

serious 11 53 143 97 113 88 53 43 601 a considerable frequency rate of victims was
total 74 236 472 323 304 225 146 82 1862
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registered among vehicle drivers. The age
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The number of traffic accidents victims on age
groups - serious accidents
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0->10 11->20 21->30 31->40 41->50 51->60 61->70 over 70
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Fig. 5. The age group of the victims caused by serious traffic accidents

Also, following the statistical analysis carried out we could note that the
percentage of male victims was over 70% of the total number of injured
persons, within the time interval under investigation. Thus, the results of
our statistical analysis with regard to the victims’ frequency rates in relation
to the gender of the participants indicate the higher frequency of larger
number of male drivers compared to a relatively low number of female
drivers.

2000
1500
1000

500

0
2012

2013 2014
12015
EFemale ®Male

2016

Fig. 6. Traffic accident participants distributed on gender within 2012-2016

Table 4. Type of collision for the mild accidents occurred between 2012 and
2016

Collisiontype 2012 2013 2014 2015 2016
o jents ront - rear 68 61 39 65 57
frontal 18 30 18 23 34
Jateral 152 132 127 129 133
skidding 2 10 6 15 17
pedestrian 216 218 21 193 201
rollover 44 45 32 34 23
obstacle 48 46 54 51 36
snap 15 9 7 13 19
others 30 26 35 25 23

and gender group of the participants in relation to the occurrence of the
traffic accidents registered in Dolj County between 2012 and 2016 was
also a key criterion input in our statistical analysis. Thus, we classified
and further investigated 8 age groups.

The most vulnerable age group registered following the traffic accidents
that occurred within the period 2012-2016 in Dolj County ranges from
21 to 30 years. The result of our statistical analysis in relation to the dis-
tribution of the number of victims by age can be explained by the lack of
experience of the drivers.

Collision type -

2.4 Type of collision

Furthermore, another important criterion that was considered in the
classification of the traffic accidents was the type of collision. The most
common types of collisions we have identified are: front-rear collisions,
front collisions, lateral collisions, skidding, vehicle-pedestrian colli-
sions, overturning, vehicle-obstacle collisions, and collision on straight-
roads. Then, we sought to establish the frequency rate for each type of
collision.

As indicated by the diagram illustrated in Figure 7, we reach the conclu-
sion that car-pedestrian collisions represent a considerable share of the
total number of accidents occurring within the period 2012 - 2016 in
Dolj County. The second place is occupied by lateral collisions, followed
by front - rear collisions.

We can see that the distribution of severe injuries and deaths is directly
proportional to the number and type of collision. The less frequent ac-
cidents are caused due to skidding, thus, generating a considerably re-
duced number of server injuries or deaths. An account of serious bodily
injuries and deaths in 2013 indicates that most accidents, i.e. 115 cases,
were due to car-pedestrian-type collisions. A high number of serious in-
juries occurred due to lateral-type collisions - 51, followed by collisions
caused mainly by crushing against an obstacle outside the roadway - 43.
For 2013, the distribution of serious injuries and deaths is similar to the
one registered in 2012, though with some variations.

Thus, in 2013 the lowest number of deaths and serious injuries occurred
in the case of collisions caused due snapping and skidding. For 2014,
the distribution of the number of serious injuries and deaths among car-
pedestrian-type collisions, i.e. 119, is maintained. This time, however,
the second place is occupied by collisions caused mainly due to crushes
against off-road obstacles - 48, followed by injuries and deaths following
frontal collisions - 31. In 2015 there were registered 122 serious inju-
ries and deaths due to car-pedestrian collisions, 45 collision injuries oc-
curred due to vehicles crushing against off-road obstacles and 41 colli-
sions due to lateral collisions. For the year 2016, there were 113 serious
injuries and deaths due to car-pedestrian collisions. The second place,
in terms of injury number, with 45 cases, is occupied by collisions fol-
lowing vehicles overturning, and, 38 cases of serious injuries and deaths
were the result of lateral collisions.

Aiming to provide a highly reliable comparative analysis, we input in the
diagram illustrated in figure 8 additional data with regard to the type of
collision, the number of serious injuries and the deaths according to the
type of collision for the entire period of time investigated, i.e. the period
2012-2016.

mild accidents

300

1

200

100

m2012
m2013
=2014
m2015
m2016

Fig.7. Type of collision for the mild accidents occurred between 2012 and 2016
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Injuries caused by serious accidents - 2012 -2016 ™ front - rear
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Fig. 8. Time of collision and serious injuries produced during 2012-2016
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Fig. 9. Type of participants and injuries produced during 2012-2016

Table 5. Type of collision for the serious accidents occurred in 2013

2013 Type of collision No. of Serious injuries
accidents and deaths
SERIOUS | front - rear 17 16
frontal 19 23
lateral 41 51
skidding 4 4
pedestrian 115 117
rollover 25 31
off-road obstacles 35 43
snap 3 3
others &) 10

The rate indicating the most frequently mild injuries, i.e. 1187 cases, as
well as the highest number of deaths (160), within the time period under
investigation, was recorded among vehicle drivers, while the most serious
injuries occurred among pedestrians, i.e. 473 cases of serious injuries.

3. RESULTS

Embarking upon the analysis of traffic accident incidence we carried out
a statistical analysis regarding the number, injury types and frequency
rates of the traffic accidents occurred between 2012 and 2016, in Dolj
County. According to our investigation, we highlight the following main
conclusions:

« during the period analysed, i.e. 2012-2016, we registered an average of
more than 800 accidents per year, of which approximately 260 accidents
had serious consequences;

« most traffic accidents occur, especially, in localities (highest rates), on
straight roads, with no bumps;

« a survey concerning serious injuries and deaths registered indicates
that most accidents occurred due to vehicle-pedestrian-type collisions;

« an average of more than 90% of road accidents within a year occur

under normal weather conditions;

20

« more than 1100 victims registered annually are drivers;

« the most vulnerable age group involved in mild traffic accidents, reg-
istered between 2012-2016 in Dolj County, ranges from 21 to 30 years;
« the victims rate according to the participants gender indicates a per-
centage of over 70% among male participants of the total number of
injured persons

4. CONCLUSIONS

Identifying and assessing the factors that contribute to traffic accident
occurrence is of particular importance in drafting and implementing ef-
fective measures to increase road safety. Based on the statistical analy-
sis carried out within Dolj County, we can further determine the areas
prone to increased accident-risks, and, also, we can identify and feature

those categories of drivers that exhibit higher risks to traffic accidents.

Lucrare prezentatd in cadrul Congresului International de Inginerie a Auto-
vehiculelor si Transporturilor - CAR 2017, 08.11 — 10.11.2017, Pitesti,
Romania, si publicatd in nr. 28 al Buletinului Stiintific — Seria Autovehicule
Rutiere al Universitdtii din Pitesti (ISSN 1453-1100).
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CERCETARI EXPERIMENTALE PRIVIND UTILIZAREA
BIOCOMBUSTIBILULUI LA ALIMENTAREA MOTOARELOR DE

AUTOVEHIGULE

EXPERIMENTAL RESEARCH ON THE USAGE OF BIO-FUELS IN ROAD

VEHICLES ENGINES

ABSTRACT

This paper describes the results of experimental research on the environmental ecologic
performance of compression ignition engine fueled with alternative fuels (diesel fuels,
pure rape oil, diesel biodiesel mixed with diesel, pure biodiesel and pure rapeseed oil).

Key-words: biofuel, diesel fuel, emission, exhaust gas, physical and chemical
parameters

1.INTRODUCERE
'ﬁ Cont.dr.ng. Republica Moldova este in mare
! DUMITRU
NOVOROJDIN misurd dependenti de importurile de
dnovorojdin@uasm.md combustibili si alte produse de origine

petroliera, importurile constituind
circa 95% din consumul total de
energie. Ca urmare, la nivel guverna-
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mental s-a decis inca din 2007 ca pand
in 2020 producerea energiei regenera-
bile si asigure circa 20% din volumul
total al consumului provenit din surse
traditionale [1][2].

Unul din cei mai utilizati combustibili
neconventionali este biocombusti-

Universitatea Agrard de Stat din Moldova,
Str. Mircesti, Nr. 56, MD-2049 Chisindu,
R. Moldova

bilul de origine vegetald, care prezinta
urmitoarele avantaje: poate fi folosit pentru orice motor diesel; are proprietati
fizico-chimice similare cu ale motorinei; reduce emisiile de dioxid de carbon;

poate fi folosit in stare pura sau in amestec cu motorina; sporeste durabilitatea

Tabelul 1. Caracteristicile de calitate ale combustibililor studiati

motoarelor cu aprindere prin comprimare; reduce semnificativ cantitatea
noxelor in gazele de esapament; este un produs biologic biodegradabil, netoxic
si partial reduce dependenta de importul de petrol [3]. Uleiurile din rapita
se utilizeaza cel mai des ca materie prima pentru obtinerea biocombus-
tibilului, deoarece culturilor oleaginoase au o dezvoltare importanta in
Republica Moldova [4].

2. ECHIPAMENTE SIMETODE DE CERCETARE

Cercetirile experimentale au fost efectuate cu scopul de a evalua posibi-
litatea de utilizare a ulejurilor vegetale si a derivatilor lor la alimentarea
motoarelor diesel de pe automobile, inlocuind astfel combustibilul de
provenientd petroliera. S-au urmirit, deasemenea, si posibilitatile de a
utiliza biocombustibilul in amestec cu motorina.

Cercetarile experimentale au fost efectuate cu un motor de tipul
D4-110x12S.

Proprietatile combustibilului utilizat sunt prezentate in tabelul 1.

Se pot lesne observa diferentele dintre proprietatile uleiului de rapita compa-
rativ cu amestecurile realizate in diferite proportii de motorina-biocombus-
tibil. In primul rand, uleiul de rapiti are o viscozitate mare aspect ce determini
o finete mai mare de dispersare si astfel o calitate mai buni a arderii uleiului
in motor. Vascozitatea ulejurilor de rapitd poate fi diminuatd prin combi-
narea acestora cu motorini petrolierd sau prin incilzire [6][7]. In vederea
efectudrii cercetarilor experimentale a fost proiectat si fabricat un incélzitor
electric cu control automat pentru incalzirea combustibilului utilizat la
temperaturi de 75-80°C, inainte de a fi injectat in cilindrul motorului. Pentru
analiza continutului de hidrocarburi (C H, ), oxizi (CO) si dioxizi (CO,) s-a

Categoria combustibilului utilizat

Parametri
(Probanr. 2)

Amestec: 80% Motorina
20% bio-combustibil

(Probanr. 1)
Motorina

(Probanr. 3)
Amestec: 50% Motorina
50% bio-combustibil

(Proba nr. 4)
100% Bio-combustibil

(Probanr. S)
100% Ulei de rapita

Viascozitatea
cinematici 1a 20 | 4,92 6,71 9,51 22,37 75,58
°C, ¢St
T
. emperatura de 7 66 60-63 64 >100
inflamare, °C
D itat

ensiates, 0,834 0,846 0,862 0,900 0,915
g/cm’
Cenusi,% - - - 00225
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folosit analizorul de tip CARTEC CET-2000

5
2 Jx conform SAE J 1003.
3.REZULTATE SI COMENTARII
20 AN Una din problemele abordate prin utili-
% P
& X\ zarea in calitate de combustibil a uleiurilor
=5

£ s A \k\ vegetale i a derivatilor acestora a fost repre-
£ 15 ——CO. %

S ‘\ L), %% zentatd de studiul reducerii emisiilor polu-
=T ={i= 9 0

= I co2.% ante in gazele de esapament. Din categoria

5 10 &= CnHm . ..

= 020 gazelor cu efect de sera fac parte: vaporii
=3 =02, %

S &0 de apd, dioxidul de carbon (CO,), metanul

S s =2 (CH,), peroxidul de azot (N,O), ozonul

(0,), clorfluorcarburile (CFC), hidroclor-

. 0.05 0.06 0.02 0,02 0.02 fluorcarburile (HCEC) si altele. Un inventar

8 2'5 Sv() 7v5 36 Ne% national de gaze cu efect de serd a fost

prezentat in ,Prima Comunicare Nationala

Republicii Mold laborata 1 drul
Fig. 1. Componenta gazelor de evacuare a motorului D4-110x12$ alimentat cu motorind 100% raportata la & Depubiich olcova claboraa T cactt

sarcina motorului Conventiei Natiunilor Unite privind schim-

barea climei” [5].

Cea mai mare sursi de poluare a aerului cu

=0 i CO (= 60%) sunt gazele de evacuare a auto-
vehiculelor utilizate in transportul rutier. Se

25 estimeazd ci 80% din valoarea totala a CO
produse in primele 2 minute de functionare

e 20 a a motorului, reprezintd 11% din totalitatea
% He— A\ 2X ——CO. % emisiilor poluante. In ultimii ani s-au inte-
S s —|—CO02.% sificat preocupirile de ameliorare a calitatii
?E" \’ b= Ciriiim aerului prin reducerea poluirii produse de
g_ - =02, % motoarele cu ardere internd instalate pe
:::'3 autovehicule. In prezent vehiculele polueazi
de 8-10 ori mai putin comparativ cele care

3 au fost in circulatie in urma cu trei decenii.
W"‘—T;—l—— 0.05 0.7 Acest lucru a putut fi atins prin optimizarea

Y v i A Ne% procesului de combustie si utilizarea de

dispozitive pentru reducerea emisiilor.

Se considera ca emisiile de CO, nu repre-
Fig. 2 Componenta gazelor de evacuare a motorului D4-110x125 alimentat cu ulei de rapita raportata la

: zinti emisii poluante, insi favorizeaza
sarcina motorului

semnificativ ,efectul de serd”, fenomen
legat de schimbarea climei. Concentratia
de CO, depinde de regimul de functionare

2 al motorului si este direct proportionala cu
consumul de combustibil raportat la sarcina

20 A motorului (fig. 1).
e A ——CO0.% Odatd cu cresterea sarcinii motorului de
.\)\ =fl=C02,% la 0 pand la 86% emisiile de CO, cresc de
i 15 A L A CnHm 3,0-3,5 ori. O crestere semnificativd a fost
_g \‘\ =02, % determinati la functionarea motorului
& 10 [~ cu ulei de rapiti determinata de prezenta
g 0 oxigenului in structura moleculari a uleiului

% S vegetal (fig. 2).

&) Reducerea nivelului emisiilor de CO, este
) legati de reducerea consumului de combus-
0 Ll 0,09 P ARE 0,04 0.09 Fees tibil (si a sarcinii motorului). Atat biocom-

N 4
i
(=]

0 L & bustibilul pur (fig. 3) cat si amestecurile

tat ba nr. 2, proba nr. igura
Fig. 3. Componenta gazelor de evacuare a motorului D4-110x125 alimentat cu biocombustibil 100%, cercetate (proba nr. 2, proba nr. 3) asiguri o

raportats la sarcina motorului diminuare a emisiei de CO, de circa 1,88 ori,

comparativ cu motorina pana la o sarcina a
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[
3

combustibilului in camera de ardere i felul

20 1

combustibililor .
4, CONCLUZII

« Existid diferente semnificative intre propri-

etatile fizico-chimice ale uleiului de rapita si

ale amestecurilor de motorina cu biocom-

bustibilii studiati;
o
To o Datele experimentale confirmi ci uleiul

~@=C02.% de rapita pur nu este recomandat pe termen

10 Ay

Componenta gazelor

& CnHm indelungat in calitate de combustibil pentru

=>=02, % motoarele cu injectie directa, deoarece are

loc o ardere incomplet;

!0.04

0.09

o Pentru utilizarea uleiului de rapita pur
drept combustibil la motoare diesel cu

injectie directd, acestea necesitd unele modi-

4

v

50 75

T 0.07
L
0

[
o

Fig. 5. Componenta gazelor de evacuare a motorului D4-110x12S$ alimentat cu Motorini 50%

Biocombustibil 50%, raportati la sarcina motorului

86

Ne% . .
ficari constructive;

« La functionarea motorului cu ulei de rapita
pur, faza gazoasa a emisiilor este mai impor-
tantid in comparatie cu alte tipuri de combus-
tibil, aspect ce caracterizeaza o inrautitire a

procesului de ardere a amestecului de carbu-

23 rant (ulei de rapiti — aer).
o Pentru diminuarea emisiilor poluante
20 o se recomandi utilizarea amestecului de
; CO. % combustibil cercetat (proba nr. 2).
~ ——CO0,?
< s A “‘““;L.,_&N% % —C02.% La folosirea biocombustibilului pentru
S N e alimentarea motoarelor de autovehicule pot
Q N nom
E\‘n N o apare unele riscuri de ordin economic sau
s 5 =02, % L
5 10 2 social, si anume:
S « productia biocombustibililor este influen-
3 5 //. tata de factori climatici;
« costuri suplimentare determinate de
prom 0.05 0,03 0.02 0.04 adaptarea MAC pentru functionarea cu
0 M s M M M Ne% biocombustibil;

Fig. 4. Componenta gazelor de evacuare a motorului D4-110x125 alimentat cu Motorini 80%

Biocombustibil 20%, raportata la sarcina motorului

motorului de 50% Ne, diminuarea fiind mai evidentd pentru amestecul
din proba nr. 3 (fig. 5).

Emisiile de CO, formate ca rezultat al arderii incomplete a amestecului carbu-
rant in interiorul camerei de ardere a MAI odati cu cresterea sarcinii, se micgo-
reaza. La sarcina motorului de circa 75% Ne, emisiile de CO se reduc de 3
- 3,5 ori comparativ cu functionarea la turatia de mers in gol, ceea ce denota
o ardere mai completd a amestecului carburant. Cele expuse nu se reflecti si
la functionarea motorului cu ulei de rapiti (Proba nr. 5), rezultind o concen-
tratie de CO mai mare atunci cind motorul functioneazi cu ulei de rapita
pur (Fig. 2), caracterizind astfel procesul de ardere incompleta a amestecului
carburant (ulei de rapiti - aer).

S-a constatat [6] ci un amestec de motorind cu biocombustibili (proba nr. 2)
asigura reducerea emisiilor de CO panai la o sarcind a motorului de 75% Ne.
La sarcini mai mari (mai mult de 75% din Ne) exista o crestere a concen-
tratiei de CO in gazele de evacuare, care indici faptul ci, odata cu cres-
terea consumului de combustibil se inriutateste procesul de ardere.
Emisiile de C H  depind in mare misurd de procesul de ardere a

- insuficienta experienta in cultivarea plantelor
energetice si slaba stimulare a cultivarii lor;

« experienta redusi privind alimentarea
MAC cu biocombustibil;

« aprobarea sociala.
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THE INFLUENGE OF THE TECHNOLOGIGAL DEVIATIONS OVER
THE VIBRATION INHERENT FREQUENGIES AT BENDING
FROM THE THREE-SHAFTS TRANSMISSION

INFLUENTA ABATERILOR TEHNOLOGICE ASUPRA FRECVENTELOR
PROPRI DE VIBRATIE LA iNCOVOIERE LA TRANSMISIILE

TRICARDANICGE

REZUMAT

Abaterile tehnologice de prelucrare si montaj, conduc la modificarea parametrilor cine-
matici si la eforturi suplimentare in cuplele ci tice ale mec lui articulatie
cardanica din componenta transmisiilor poli-cardaniceVariatia acestor forfe este
constantd in sistemele locale de referinti ale cuplelor cinematice si variaza armonic in
sistemul general de referintd in care una din axe coincide cu axa de rotatie. Componenta

1.INTRODUCTION
Dt g Based on the dynamic model with
lon BULAC

distributed mass, in the previous
ionbulac57@yahoo.com

papers [1]-[4] were studied the
Universitatea din Pitesti, Str. Targu din Vale,
Nr. 1, Pitesti, Romania

DOI https://doi.org/10.26825/bup.ar.2018.013

free vibrations of the two-shafts

transmission with elastic frame,

with and without technological
deviations, were determined the
own frequencies and were represented the vibration modes at bending.
Starting from the same model and the papers results [S]-[7], the excita-
tions that appear because of technical deviations will be stimulated and
by using the mathematical model that I will establish in this paper will be
determined the frequencies and inherent modes of vibration at bending
of the three-shafts transmission.

2. TECHNOLOGICAL DEVIATIONS IN PLUCKER
COORDINATES

The cardan shaft joint mechanism is a particular case of the 4r Symmetrical
Spherical Quadrilateral Mechanism which being of third family it is
multiple statically undetermined. Determination of the reactions from
rotation kinematic pairs A, B, C, D is done by means of the linear elastic
calculus using the method of the relative displacements with the expres-
sion of displacements in Pliicker coordinates [8].The kinematic pair from
A, in the case of elastically linear calculation, it is considered fixed and
the technological deviation of the AB element, represented in Figure 1, is
given in the local reference system Bxyz , by the small rotation angle &,
=BB'.

In Pliicker coordinates [4][7] [11] the deviations 4, ,in the Bxyz local
reference system is written under the form:

4= (0,.0,,01..8,,04, 6%, W
where (Bf;x a,.0..5..5. .5, )7 are the projections on the local axis of the
vectors 0, ,51

3. THE MODEL WITH DISTRIBUTED MASSES FOR THREE-
SHAFTS TRANSMISSION

The dynamic model is carried out on a three-shafts transmission used in

and by the small displacement 5,

the SUV field, whose construction model is shown in Figure 2.
The constructive solution of the three-shafts transmission is associ-
ated with the mechanical model presented in Figure 3. In the sections

24

fortelor care actioneaza perpendicular pe directia acestei axe este o sursd permanentd
de excitatie, conducdnd la modificarea _frecventelor proprii de vibratie la incovoiere. In
aceastd lucrare se deduc legdturile dintre abaterile tehnologice, fortele de excitatie si
frecventele si modurile proprii de vibratie la incovoiere iar pe baza rezultatelor aplicatiei
numerice se vor trage concluzii

Fig. 1. The technological deviation of the element AB

A, E and H are situated the elastic bearings with the elastic constants
k s> ki, k y and the harmonic excitation forces R, Ry, Ry of ampli-
tude R 4 R 5 R ', activating in the sections A, E, H.

The dynamic modeling with distributed masses of the three-shafts trans-
mission as well as the representation of the first two vibration modes at
bending is presented in Figure 4.

Next the notations are used [9]-[11]

a) f:,0:, M, F, - as the deflection, rotation, deflection moment and the
cutting force from the current section

b) A Ay Ay A Ay A Ae s A Ay - state  vectors,
defined by the relations:
:(f;"ef’Mi'E)TAA:(f4'9AvMA’FA)TAB:(.fB'HB’ME'FE)T

4c :(fc’gc’Mc:Fc)TAD :(fD’gl)’MD’FD)T'AE :(fE’gE’ME’FE)T
pan :(f}"ef"Mf"Fr‘)TAG :(fG’QG’MG'FG)T'AH :(f}i»HH:MH’FH )T

)

) X; pi. 4 Ep

modulus of elasticity and geometrical moment of inertia mainly for the

- respectively, the length, density, area, transverse

section corresponding to the index i =1,2,3,...,7
d) The parameters ;,z; defined by the relations:

(3)
where p is the vibration inherent pulse.

A B ] D EF G H
BACK AXIE GEAREBOX

FDm————

Fig. 2. The Constructive model
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Fig. 3. The equivalent mechanical model.
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Fig. 4. The dynamic modeling with distributed masses and first two
vibration modes at bending

e) chz,shz - sin and cos the hyperbolic functions

ch(z,):ﬂ ,'sh(z,):% ) (4)
f) fj( ;) ,j=1,2,3,4 the Kralov functions defined by relations:
fi(z)= ch(z,.)J;cos(zi);fz(Zi): sh(z,.);sin(z,-) (5)
fi(z)= ch(zi)—cos(zi))_f4(21): sh(zi)—sin(zi).
2 2
g) F(z;) - the Kralov matrixes defined by relations:
fi(z) fa(z) [fi(z) fi(z)
F(z)= falz) fi(z) fa(z) fi(z) i (6)
f3(z) fu(z) fi(z) fi(z)
f(z) fi(z) fi(z) fi(z)
h) « , a - for diagonal matrixes:
1 0 0 0
0 L 0 0 1 0 0 0
¢ J L loa o 0
@0 0 —— N e P R PR (7)
0 0 0 B 31 0 0 0 -d’E,
a’E
i) R.i—123,.7, the field matrixes of sections, [7]:
R=ae" Flayx) a,. (8)

By assimilating the bearings from sections A, D, H with the joints, results
that

M,=M,=M, =0 9)
and by also ta}(jng into account the elastic brackets results
Fo=k,faFp =Fg +kpfpiFy=—kyfy (10)

In the absence of exciting force the obtained state vectors are:

f A T T i P (1)
_| 4 105 |08 |0 L | O _| d 11
=l )= . s )= . )= . )= O VA
kof Fp , £ Fitkpfs kS

where the indices s,d refers to the left and right sections.
The equalities results

To I || 7 |l T
o O || B o || O o
=[R; R, IR N =|R N =[R, [R; |R
g [FRdRIR] 0y SRS R IRIR] (12)
Fy kafi) L F Fo ) =knti Fi tkefy

that can be written under the form

10 0 0
0 1 o o] (1],
G E 13 A PR P A A R
k, 1 0 1 0
10 100 0] 7| [0]
0 off] 0 10 0|8, | |1, (13)
%, 0 O[FJ 00 1 0|Mm, 0607{0}
0 1 000 1|F| [0]
1oo o7 |1 0
01006, |0 1[fi]_
C8 00 T8 P B M P R
00 0 1| F5| |~ky 0]
By using the notations:
1 0 1 0 0 1 0
0 1 0 0 1 0 0
[El]:[R}][RZ][RI 0 0:'[E2]= 0 OF[EJ]= 0;[E4]=[R4 00
k, 0 01 0 0 1
1 0 0 0 1 0 0 0 1 0
01 0 0 0 1 0 0 0 1
[14]:0 0 1 0;[E5]:[R7][Rﬁ][R5 0 0 1 Of[Eal_ 0 0
000 1 ky, 0 0 1 —ky 0 (14)
the equations (13), can be written under the form:
fA fD s
e |-e 2 |-led -t
e
/i 0,
e 2 ]-0e] 7 |-lebs -t
Eol = My (15)
Fp
7
O Ju | _
] 7 |Hle |-t
Fp
and with the notations:
A)=1100,15.00.05.08. 1,05, M, 3. £,,.0, | (16)
(2] -] -} {o) [o,] [o]
[£l=|[o, ] [e]] o} i} -[1] [o)] (17)
0,] le.] o} lo} [E] -[E&]

where by [Q, ] was noted the zero matrix with cu m lines and n columns,
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Amplitude £, [m]
4500

construction features that are known and

mechanical:

4000

ky=ky=85-10°(N/m):k ;=2-10°(N/m);

1, =007(m);:1, =0.59(m):1;=0.25(m )il, =012(m Jily =0.05(m)il; =036(m )il, =007(m );

3500
3000

A=Ay=A,=A;=4,=196-10" (m* ); 4, = 4, =410 (m’)
P1=Py=ps =Py = ps = ps = p; =7800(kg /m ).

2500

2000

Based on an algorithm that I will present in future

1500

work and a computer program developed in Excel

1000

or obtained first and second pulsation own value

N

500

\'\ p,=155(s*), p,=1072(s™). Corresponding to this

pulse graphs were drawn at the bending vibration

0
0 01 02 03 04 05 06 07 08B 05 1

Transmission length 1 [m]

Amplitude £y [m]
50

11 12 13 14 15

inherent modes shown in Figure S.

5. CONCLUSION

The mathematical model presented, of the algorithm
and of the program developed can be determinated
the influence of each type of technological devia-

tion an their own frequencies and vibration modes

at bending of three-shafts transmissions.The matrix
approach allows us to directly determine the own

40

30 —

pulsations and ways of vibration of the three-cardan

transmissions, the method could be extended also to

poli-cardan transmission.
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Transmission length 1 [m]

Fig. 5. First and second pulsation own

is obtained the homogeneous equation:

[£]4]= {o}

that accepts the solution different of zero if:

det[E]={0}

equation from which are determined the own pulsations.

(18)
(19)

In the case of harmonic excitations from A, D, H with the amplitudes
R,.R,.R, in the equations (11) at the elements £,/ is added R, at the
element F,) added R, and at the element —£,, f,, is added - R,;, and so
the notations:

0 0 0 ;
=] g |FIRIRIRD ) frsl=—r] ) bed=| g (20)
R, R, Bl R

F)=limy ey eyt

it is obtained the matrix equation:

[E}a}={F)

from which results the column matrix of amplitudes:
~ L

al=[e1 {7}

4. NUMERICAL APPLICATION

Consider a mobile three-shafts transmission equipping a SUV vehicle

(21)

(22)

whose construction model is shown in Figure 3, for the following
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_ CONEXIUNEA INVATAMANT _ PRAGTIGA:
REALIZARI STUDENTESTI iN ACADEMIA TEHNICA MILITARA
THE CONNECGTION: EDUCATION — PRACTIGAL ACTIVITIES.
STUDENTS AGHIEVEMENTS IN MILITARY TECHNICAL ACADEMY

Destul de des intalnim situatii in care reprezentanti ai mediului in-
dustrial sustin cu tarie ca absolventii studiilor universitare de licenta care
se prezinta pentru ocuparea unui post nu au o pregatire profesionala
practica la nivelul cerintelor organizatiilor lor.

»1ari la teorie, dar fara o pregatire practica temeinica!” — spun ei.

Asemenea altor cazuri, adevarul este pe undeva — la mijloc.

Lasand la o parte faptul ca un absolvent nu poate fi pregatit exact
pe ,calapotul” unui anumit post, laboratoarele universitatii putand asigura
activitati ce acopera doar partial problematica specifica unei profesii, sta-
rea economiei romanesti din ultimele aproape trei decenii si-a pus puter-
nic amprenta asupra pregatirii practice a studentilor. Disparitia din marile
orase a majoritatii intreprinderilor in care se puteau executa stagii de
pregatire practica in conditii ,reale”, “de fabrica”, este — in opinia mea —
principala cauza a scaderii pregatirii absolventilor la acest capitol. Pentru
unele tipuri de activitati practice pur si simplu nu a mai existat posibilitatea
de a organiza stagii de pregatire.

Studiile universitare de licenta in domeniul ,Ingineriei autovehicule-
lor” sunt organizate in 12 universitati din marile orase care acopera (ne-
uniform) teritoriul Roméniei: 2 universitati in Moldova (lasi, Galati), 1 in
Dobrogea (Constanta), 5 in Transilvania (Oradea, Arad, Timisoara, Cluj-
Napoca, Brasov), 4 in Valahia (Craiova, Pitesti, Bucuresti - UPB si ATM),
in vreme ce industria de autovehicule este concentrata in acest moment
in primul rénd in zonele Pitesti si Craiova. Sunt evidente dificultatile Tn-
tampinate de universitati in a gasi solutiile cele mai potrivite in aceasta
problema.

Academia Tehnica Militara este traditional concentrata pe asigu-
rarea inginerilor necesari sistemului national de aparare, ordine publica
si securitate: Ministerul Apararii Nationale, Ministerul de Interne, Ser-
vicul Roméan de Informatii, Serviciul de Protectie si Paza, Serviciul de
Telecomunicatii Speciale, Ministerul Justitiei, Serviciul de Informatii Ex-
terne. Pentru a asigura intr-o cat mai mare masura competentele nece-
sare ocuparii primelor functii din structurile mentionate Academia Tehnica
Militara a initiat consultari si a elaborat impreuna cu acestea ,Modelul ab-
solventului” pentru studiile universitare de licenta, masterat si doctorat —
modele aprobate de conducerea Ministerului Apararii Nationale. Tn cadrul
acestui model sunt descrise atat competentele profesiei de inginer, cat
si ale celei de ofiter, un accent important fiind acordat pregatirii practice.

Pentru a indeplini cerintele specifice pregatirii practice studentii din
specializarile ,Blindate, automobile si tractoare - BAT” si ,Echipamente si
sisteme de comanda si control pentru autovehicule — ESCCA” executa atat
activitati in laboratoarele universitatii, dar si stagii de pregatire practica la
agenti economici (mai ales la Uzina Mecanica Bucuresti — fabrica de tan-
curi), centre de mentenanta si unitati militare din cadrul M.Ap.N si M.A.l.

Aplicatiile practice sunt urmarite pe toata perioada formarii ingine-
rilor, atat in cadrul cercurilor stiintifice, dar si a proiectelor de curs si de
diploma. Tn anumite situatii, se ajunge chiar la realizari practice ale pro-
iectelor intocmite.

Este si cazul sublocotenentului inginer Andrei-loan INDRES din
promotia 2017 (specializarea BAT) care si-a finalizat proiectul de diploma
cu realizarea unui prototip de vehicul GO-KART.

Dupa finalizarea fazei de proiectare a vehiculului — aceasta fiind
tema proiectului de diploma, avand la dispozitie atelierul tatalui sau, stu-
dentul a realizat structura de rezistenta a prototipului si a montat toate
componente. Elementele componente ale structurii de rezistenta (bare-
le de rezistenta, bratele suspensiei, articulatiile, alte elemente de prin-
dere etc.) au fost taiate si fixate in pozitia necesara conform desenelor
de executie de catre student, in vreme ce sudurile au fost realizate de
unchiul acestuia (Emil GOCIU). Asadar, un exemplu de sprijin total din
partea familiei Tn punerea in practica a proiectului studentului! Felicitam
intreaga familie pentru implicarea in realizarea prototipului.

Proiectul a fost sustinut, iar prototipul prezentat comisiei de examen
de diploma.

Date tehnice:

» Motor: GX 390, 4 timpi, OHV,arbore orizontal;

» Puterea maxima 8.2 kW, Cuplul maxim 25.1 Nm;

» Capacitate cilindrica 389 cm?®, consum 2,3 I/h;

> Transmisie continua: variator mecanic de turatie cu organ in-
termediar flexibil + reductor inversor + transmisie finala prin lant;

Sistem de franare: fata — saboti si tambur, spate — disc;
Structura de rezistenta —teava rectangulara (material S235JRH);
Suspensia: fata — independenta, spate — rigida;

Dimensiuni: Ampatament 1980 mm;

Ecartament punte fata 1130 mm;

Ecartament punte spate 1100 mm;

Garda la sol 220 mm;
Viteza maxima: 65 km/h;
Masa Go Kart-ului: 120 kg;
Sarcina maxima: 100 kg;
Pentru realizarea mersului ina-
poi s-a utilizat un reductor inversor me- ‘ =
canic cu urmatoarele caracteristici il
tehnice: poate transmite o putere
de pana la 10 kW; are o masa de
4 kg; raportul de transmitere: la
mersul Tnainte - 1.3, la mersul
Tnapoi - 2.6.
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