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EPMagazine article translation challanges

When it comes to translations, no matter what kind or type, the translator faces a challenge.
Adding to this the fact that there are many types of language registers, it can be said that
translation requires certain skills in rendering as faithfully as possible the meaning and intention
of the author in the target language.

EPMagazine covers various topics related to the history of science and technology, and authors
submit original articles from various fields. These articles provide the reader with background
information related to famous scientists and their discoveries, the use of technology in everyday
life, science and engineering, and the list goes on.

Specific to EPMagazine is that English is used as a common means of communication both in
international workshops and as the main language of written articles, the native language always
being presented alongside the English text. In this context, the specific features of the translation
of technical texts become important for the author, so that the submitted article corresponds as
best as possible to the editing requirements.

First of all, considering that scientific texts aim to inform the reader objectively and accurately
regarding the evolution and practical application of scientific and technological information, their
description must be concise, logical, clear and accessible. Moreover, compared to literary
writings, technical texts require not only solid knowledge of the vocabulary and grammar of the
language, but also a serious understanding of the field itself. Accuracy is essential in scientific
fields, vague interpretations or descriptions would not only be inappropriate, but could also
convey inaccurate information or alter the meaning of the original text.

For EPMagazine, the target readership is important. Students and teachers around the world are
not necessarily native speakers of the language in which the original text was written, and
therefore need to be provided with an English text that is explicit and easy to understand, that
appeals to them and make them want to keep reading to fully understand what they are being
offered. To achieve this, the translator must skilfully coordinate and naturally combine the two
texts — in the mother tongue and in English.

Last but not least, the arrangement of the two texts within the EPMagazine pages is the aspect
that gives it the final touch. It is important that the lines of the two texts line up in the template,
especially when the reader wants to search for specific information or read the text in different
languages. Thus, the author must ensure that the English text matches the native text in terms
of text length as well, so that when arranged in a column-like template, the two texts can be
followed simultaneously by reader.

Therefore, EPMagazine encourages authors to pay special attention to the translation of the text
they submit, so that the translation supports the reader in the correct understanding of the article
and provides the basis for a multilingual experience in approaching scientific topics at a level that
is accessible to students. in the target age range of over 14 years.




Provocari legate de traducerea articolelor
pentru EPMagazine

Cand vine vorba de traduceri, indiferent de ce fel sau tip, traducatorul se confrunta cu o
provocare. Adaugand la aceasta faptul ca exista o multime de tipuri de registre lingvistice, se
poate afirma ca traducerea necesitd anumite abilitati in ceea ce priveste redarea cat mai fidela a
sensului si intentiei autorului in limba tinta.

EPMagazine abordeaza diverse subiecte legate de istoria stiintei si tehnologiei, iar autorii trimit
articole originale din diverse domenii. Aceste articole ofera cititorului informatii de baza legate de
oameni de stiinta celebri si descoperirile lor, despre utilizarea tehnologiei in viata de zi cu zi,
despre stiinte si inginerie si enumerarea ar putea continua.

Specific pentru EPMagazine este ca se foloseste limba engleza ca mijloc comun de comunicare
atat in cadrul atelierelor internationale de lucru cét si ca limba principala a articolelor scrise, limba
materna fiind intotdeauna prezentata alaturi de textul englez. In acest context, trasaturile
specifice traducerii textelor tehnice devin importante pentru autor, astfel incat articolul trimis sa
corespunda cat mai bine cerintelor de editare.

In primul rand, avand in vedere c& textele stiintifice urméaresc informarea obiectiva si exacta a
cititorului privind evolutia si aplicarea practica a informatiilor stiintifice si tehnologice, descrierea
acestora trebuie sa fie concisa, logica, clara si accesibila. Mai mult, in comparatie cu scrierile
literare, textele tehnice necesita nu numai cunostinte solide ale vocabularului si gramaticii limbii,
cisio mtelegere serioasa a domeniului in sine. Acuratetea este esentiala in domeniile stiintifice,
interpretarile sau descrierile vagi nu numai c& ar fi improprii, dar ar putea, de asemenea, s&
transmita informatii inexacte sau sa modifice sensul textului original.

Pentru EPMagazine, cititorul tintd este important. Elevii si profesorii din intreaga lume nu sunt
neapadrat vorbitori ai limbii Tn care a fost scris textul original si, prin urmare, trebuie sa li se ofere
un text in limba engleza care sa fie explicit si usor de inteles, care sa-i atraga si sa-i faca sa-si
doreasca sa continue lectura pentru a intelege pe deplin ceea ce li se ofera. Pentru a realiza
acest lucru, traducatorul trebuie sa coordoneze cu pricepere si s combine in mod natural cele
doua texte — in limba materna si in limba engleza.

Nu in ultimul rand, aranjarea celor doua texte in cadrul paginilor EPMagazine este aspectul care
ii da ultimul retus. Este important ca randurile celor doua texte sa se alinieze in sablon, mai ales
atunci cand cititorul doreste sa caute informatii specifice sau sa citeasca textul in diferite limbi.
Astfel, autorul trebuie sa se asigure ca textul in limba engleza se potriveste cu cel din limba
materna si in ceea ce priveste lungimea textului, astfel incat, atunci cand sunt aranjate in sablon,
tip coloane, cele doua texte sa poata fi urmarite simultan de catre cititor.

Prin urmare, EPMagazine incurajeaza autorii sa acorde o atentie deosebita traducerii textului pe
care il trimit, astfel incat traducerea sa sprijine cititorul in intelegerea corecta a articolului si sa
ofere baza unei experiente multilingve in abordarea subiectelor stiintifice la un nivel care este
accesibil studentilor, in intervalul de varsta tinta, de peste 14 ani.




[NpepousBuKaTencrsea npu npesoa
Ha ctatum B EPMagazine

KoraTo ctaBa BbNpoc 3a npeBoau, 6e3 3HayeHne KakbB BUA UMW BUA, NPEBOAAYBLT € U3NpaBeH
npen npeausBukatencTtBo. Kato gobaBum kbM ToBa (pakTa, Ye MMa MHOMo BUOOBE €3UMKOBU
PErucTpu, MoXe Oa ce Kaxe, Ye NPeBOAbT U3MCKBA onpenernieHn YyMeHUs 3a Bb3MOXHO HaW-
BAPHO NpeaaBaHe Ha 3HAaYeHMETO M HaMEepPEHMETO Ha aBTopa Ha LiENeBUs e3uK.

EPMagazine obxBalla pasnuyHn TEMU, CBbP3aHN C UCTOpUSITA HA HaykaTa U TexHonoruiTe, a
aBTOPWUTE M3npalwaT OpuriMHanHM ctaTum OT pasnuyHyu obnactu. Tesu cTtaTum NPEeaoCcTaBAaT Ha
yuTaTens OCHOBHaA WHGOPMaLWsS, CBbp3aHa C W3BECTHU YYEHU U TEXHUTE OTKPUTUS,
N3NOM3BaHETO Ha TEXHOMNOTMUTE B €XEQHEBMETO, HAyKaTa U MHXEHEPCTBOTO M CMUCHKLT MOXE
Aa npoabIiXu.

CneundunyHo 3a EPMagazine e, ye aHmMUNCKMAT Ce U3MNons3eBa Kato obuMyanHO cpeacTBo 3a
KOMYHMKaLMS KaKTO B MEXAYHAPOAHN CEMUHAPU, Taka U KaTo OCHOBEH €3MK Ha MUCMEHU cTaTuu,
KaTo POAHUAT €3MK BWHArnm ce npeacraBs 3aeqHO C aHMMUACKUS TEKCT. B To3m KoOHTekCT
0cobeHOCTUTE Ha npeBoda Ha TEXHUYECKM TEKCTOBE CTaBaT BaXHW 3a aBTopa, Taka 4e
npegctaBeHaTa cTaTus ga oTroBaps Bb3MOXHO Han-go0pe Ha M3NCKBaHUATA 3a pegakTupaHe.

Ha nbpBo MsACTO, KaTo ce MMa npeasui, Ye Hay4HUTe TEKCTOBE MMaT 3a Lien 0BEKTUBHO M TOYHO
Aa WHGOPMMpAaT uuTaTens 3a PasBUTUETO U MPaKTUYECKOTO MPUIMOXEHWE Ha HaydyHaTa U
TEXHOMorMyHaTa MHAOPMaLus, TAXHOTO onucaHue Tpsbea na Gbae KpaTKo, NOrMYHO, SICHO U
poctbnHo. OCBEH TOBa, B CpaBHEHWE C NMUTEPATYPHUTE NPOM3BEAEHMs], TEXHUYECKUTE TEKCTOBE
M3NCKBAT HE CaMO COMWAHW MO3HaHWSA MO PevHMKa U rpamaTvkaTta Ha e3uka, HO U CEepPUO3HO
pasbupaHe Ha camarta obnact. TOYHOCTTa € OT CbLUECTBEHO 3HaYeHWe B HaydyHUTe obnacTu.
HescHuTe ThKyBaHWS UNK onMcaHns He camo Brxa Gunu Henoaxoaswy, HO Brxa MO ChLLIO
[a npenagart HeTodHa MHAOPMaLMS UMK A3 NMPOMEHNAT 3HAYEHNETO Ha OPUTMHAMHUA TEKCT.

3a EPMagazine uenesaTa uitartenicka ayautopus e BaxxHa. CTyaeHTUTe n yuntenute no uenus
CBAT HE Ca HernpeMeHHO HOCUTENW Ha e3nka, Ha KOWTO € HanucaH OpPUrMHamnHUAT TEKCT, W
cneposaTenHo Tpsbea aa um 6bae NpenoCcTaBeH aHrMNCKM TEKCT, KOMTO € SICEH U NeceH 3a
pa3brpaHe, KONTO UM XapecBa M M Kapa Aa uckaT fa npoabrkar YyeTeHeTo, 3a ga pasbepar
HanbNHO KakBO MM ce npegnara. 3a ga nocTurHe ToBa, npeBogaybT TpsAbsa ymeno aa
KOOpAWHMPa U eCTeCTBEHO [a CbyeTaBa [ABaTa TeKCTa — Ha MaluynH €3UK WU Ha aHITIUACKN.

He Ha nocrnegHoO MACTO, nogpexaaHeTo Ha ABaTa TekcTta B cTpaHuuuTe Ha EPMagazine e
acnekTbT, KONTO My npugaBa uHanHUAa wpux. BaxHo e pefoseTe Ha [BaTa TekcTa fa ce
nogpexaar B WwabnoHa, 0co6eHO KoraTo YMtaTenaT ucka ga TbpCU KOHKpEeTHa MHdopmMaums unm
[a 4yeTe TeKkCcTa Ha pasnuyHm e3vun. o To3M HaumH aBTOpbT TpsbBa Oa rapaHTupa, 4e
aHIMMACKUAT TEKCT CbBMNaja C POOHUSA TEKCT 1 MO OTHOLLEHWE Ha Ob/MKMHATA Ha TEKCTA, Taka 4ve,
Korato ca nogpeaeHun B wabnoH, nogobeH Ha KoroHa, ABata TekcTta ga morat ga 6vaar
cneaBaHn eQHOBPEMEHHO OT yMTaTend.

ETo 3awo EPMagazine HacbpyaBa aBTopuTe Aa 06bpHAT creumanHo BHUMaHe Ha npeBoaa Ha
TeKcTa, KOWTO U3npaLLar, Taka Ye NpeBoabT Aa NOANOMOrHe YMtatens B NpaBuUHOTO pasbupaHe
Ha cTaTusiTa U Aa NpeaocTaBu OCHOBaTa 3a MHOMOE3MYHO U3XKMBSIBAHE MpU NoAXo4d KbM HayYHU
TEMW Ha JOCTBLIMHO HMBO Ha yYeHUUMTE B LiENEeBMst Bb3pacToB AnanasoH Hag 14 roguHu.




O1 TTpOKARCEIGC YIA TN
META@pPOON apOpwyv oTo TTEPIOOIKO EPM

Otav TpoOKEITal va Yivel JETAPPOON, aveELAPTNTA aTTO TO €i00G TNG, O METAPPOAOTHG AVTIMETWTTICE
Mia TTpékAnon. EmmiTAéov, 1o yeyovog 0TI uTTApXoUV TTOAAG €idn YAWOGOIKOU UPOUG, NTTOPEI va TTEl
KQVEIG OTI N YETAPPOAOCN ATTAITEI OPIOCPEVES DEEIOTNTEG VI TRV OCO TO dUVATOV TTIO TTIOTH atTddoon
TOU VONUATOG Kal TG TTPOBECNG TOU CUYYPAPEQ OTN YAWOOA-0TOXO.

To EPMagazine kaAUTITEl d1GQOpa BEPATA TTOU OXETICOVTAI PE TNV IOTOPIA TNG ETTIOTAPNG KAl TNG
TEXVOAOYIag Kal oI ouyypa@eic utTToBaANouV TTpWTOTUTTIA GPBpa atrd dIAPopouC TouEiS. AuTd Ta
ApBpa TTapEXOUV OTOV AvayvwaoTn BACIKEG TTANPOPOPIEG OXETIKA PE DIACNOUG ETTIOTHHOVEG Kal
TIG aQVAKOAUWEIG TOUG, TN XPNon Tng TexvoAloyiag otnv kabnuepiviy {wr, TNV €TIOTARN KAl TN
MNXavikr}, aAAd kal o€ TTOAAOUG GAAOUG TOUEIG.

Eidika yia To EPMagazine 1a ayyAKG XpnOIUOTTOIOUVTAl WG KOIVO PNECO ETTIKOIVWVIAG TOOO OTIG
OUVAVTACEIG EpYACiag TWV TAipwY, 600 Kal WG KUPIa YAWooa Twv apBpwyv Tou TTEPIOBIKOU, EVW
N UNTPIKN YAWoOoO TTapouciddeTal TTavta TTapaAAnAa pe 1o ayyAikd Keipgevo. 210 TTAaiolo autd, ol
IOIITEPOTNTEG TNG METAPPOAOCNG ETTIOTNMOVIKWY KEIMEVWY  KaBioTavTal OnNUAVTIKEG YIa TOV
OuYYypoQPEd, WOTE TO UTTOROAAOUEVO ApBPO va avTaTToKPivETal 600 TO duvaTOV KAAUTEPA OTIG
ATTAITAOEIG ETTIHEAEING.

MpwTta atr' 6Aa, dedouEvou OTI TA ETTIOTAPOVIKA KEIYEVA OTOXEUOUV OTNV AVTIKEIMEVIKR KOl OKPIPN
EVNUEPWON TOU QVAYVWOTN OXETIKA HE TNV €EEANIEN Kal Tnv TIPOKTIKA E€QOPUOYH TwV
ETTIOTNHOVIKWY KOl TEXVOAOYIKWY TTANPOPOPIWY, N TTEPIYPAPH TOUG TTPETTEI VA EiVal CUVOTITIKA,
AOYIKN, ca@ng Kal TTPooITh. ETITTAéoV, 0 OUYKPION WE TO AOYOTEXVIKA KEIUEVA, TA ETTIOTNUOVIKA
KEipeva atmaitouv 0x1 uévo TTOAU KA yvwaon Tou AggIAoyiou Kal TG YPAPUATIKAG TNG YAWO OO,
aAAG kal pia TTARPN Katavonon Tou idlou Tou avTikeiyévou. H akpifeia eivalr atmrapaitntn o€
ETTIOTNHOVIKA KEIPEVA, KABWG Ol a0APEiG EpUNVEIES A TTEPIYPAPES OXI HOVO Ba ATaV aKATAAANAEG,
aAAd Ba ytTopoucayv £TTiIONG va LETAPEPOUV avakpIBEic TTAnpogopies i va aAAd&ouv 1o vonua Tou
ApPXIKOU KEIUEVOU.

H ekdOoTIKA opdada Tou TTEPIOBIKOU TPEPEI OEBACHO KAl EKTIMNON YIQ TO AVAYVWOTIKO KOIVO TOU
EPMagazine. O1 pabntég Kal o1 eKTTAIOEUTIKOI 0€ OAO TOV KOOHO BEV €ival ATTapAITATWS OPIANTEG
NG YAWOOOG OTNV OTToIa YPAPTNKE TO APXIKO KEIMEVO KA, WG EK TOUTOU, TTPETTEI VO TOUG TTAPEXETAI
éva ayyAIKO Keiuevo TO OTTOIO va €ival 0agEg, KartavonTto, va TOUG apECEl KAl va TOUG KAVEL va
BéAouv va ocuvexioouv va 1o dIaBAJOUV yIa va KOTAVONOOUV TTANPWG TI TOUg TTpoo@épel. MNa va
EMTEUXOEI AQUTO, O PETOPPAOTAG TTPETTEI VA ouVTOVioEl EMIOECIA Kal va ouvOUdOEl apUOVIKA Ta dUO
KEIMEVA — OTN INTPIKA YAWO OO Kal oTa ayyAIKA.

TeAeutaio aAAG e€ioou onuavTiké gival n diatagn Twv dUo KEIPEVWY OTIC 0eAideg Tou EPMagazine.
Autn cival n evépyela TTou Badel Tnv TeAsuTaia mveAId. Eival onuavTikG ol YPOaupéS Twv dUo
KEIMEVWYV va guBuypauuifovtal, €1I0IKA OTav 0 avayvwaoTtng BEAEl va avalnTrioel CUYKEKPIPEVES
TTAnpo@opieg | va dladoel To KeEiIPEVO O DIAPOPETIKEG YAWOOES. ETTouéEVWG, O ouyypagéag
TTPETTEI va dIac@AAicEl OTI TO ayYAIKO KeieVO TAIPIALEl HE TO TTPWTATUTTO KEIPEVO KAl WG TTPOG TO
MNKOG TOu, £TO1 WOTE OTAV YiVETAI N 0€AIBOTTOINCN TOU TTEPIODIKOU, Ta OUO KEIPYEVA va ITTOPOUV va
TTapakoAouBouvTal TauTOXPOVA aTTO TOV avayvwaoTn.

Q¢ ¢k ToUTOU, TO EPMagazine evBappuvel TOUG OUYYPAPEIG va dWOOUV IBIAITEPN TTPOCOXI OTN
METAPPAON TOU KEIMEVOU TTOU UTTORBAAAOUY, £T01 WOTE N HETAQPAON va BonBdel Tov avayvwoTn
OTn CWOTH Katavonaon Tou dpBpou Kal va TTapéXEl TN duvaTdTNTa YyIa Pia TTOAUYAwoon ePTTEIpIa
TIPOCEYYIONG ETTIOTNUOVIKWY BEPATWY, O€ €TTITTEdO KaTavonTd yia pabntég nAikiag dvw Twv 14
ETWV.




La sfida di una corretta traduzione
degli articoli di EPMagazine

Ogni qualvolta si deve tradurre qualcosa, per chi lo fa significa affrontare una vera sfida. In ogni
lavoro di questo genere si deve tenere conto del linguaggio specifico e del significato e del
messaggio che I'autore vuole dare ai lettori.

EPMagazine copre vari argomenti sulla Storia della Scienza e della Tecnologia, e gli autori
propongono articoli originali nei campi piu svariati. Gli articoli presentano, in forma divulgativa ma
rigorosa, scienziati e le loro ricerche, 'uso della tecnologia nella vita di tutti i giorni, argomenti
scientifici, aspetti ingegneristici, e cosi via.

EPMagazine ha la peculiarita di usare l'inglese come lingua veicolare sia nei convegni che
organizza, che negli articoli pubblicati. In questo contesto, la specificita del testo tradotto diventa
fondamentale per I'autore, che propone le due versioni dell’articolo (inglese e lingua madre), ed
entrambi devono rispecchiare le stessa informazioni e messaggio formativo.

Consideriamo che il testo scientifico ha come scopo di dare una accurata e obiettiva
informazione al lettore con riguardo ad evoluzione e sviluppo teorico e pratico negli ambiti
scientifici trattati. Di conseguenza, il linguaggio dovra essere conciso, logico, chiaro e
comprensibile. D’altro canto, oltre alla scrittura letterale, il testo tecnico richiede non solo
conoscenza di vocabolario e grammatica del linguaggio specifico, ma anche una solida
conoscenza dellargomento. L’'accuratezza € essenziale, perché interpretazioni o descrizioni
vaghe non sarebbero solo inappropriate, ma produrrebbero disinformazioni che potrebbero
alterare il senso del contributo presentato.

Per EPMagazine I'obiettivo lettori € fondamentale. Studenti e insegnanti nel mondo di norma non
conoscono la lingua nativa dello scrittore, per cui rivolgono la loro attenzione alla versione
inglese dell’articolo, che necessariamente deve essere chiara, facile da capire, e che porti i lettori
ad assimilare integralmente il testo pubblicato. Per arrivare a questo, il traduttore deve
coordinare e combinare naturalmente - e con competenza sia linguistica che disciplinare - le due
versioni del contributo, in inglese e in lingua madre.

In definitiva, la preparazione dei due testi per le pagine di EPMagazine ¢ il tocco finale per la
presentazione di un articolo di successo. Specialmente nei casi in cui il lettore voglia sondare
specifiche informazioni e abbia la necessita di leggere entrambi le versioni, & preferibile che nel
Magazine i testi siano abbastanza allineati tra di loro.

Da quanto detto, EPMagazine incoraggia gli autori a curare in modo particolare la traduzione (o
meglio la conversione) dell'articolo da proporre, in modo da sostenere il lettore in una corretta
comprensione dell'articolo, e incrementare le basi per una esperienza multilingue negli
argomenti scientifici a un livello accessibile a studenti di eta superiore a 14 anni.




Desafios relacionados con la traduccion
de articulos para EPMagazine

En las traducciones, sean del tipo que sean, el traductor siempre se enfrenta a desafios.
Habiendo ademas muchos registros de cada idioma se puede decir que la traduccion requiere
de ciertas habilidades a la hora de ser lo mas fiel posible al significado y la intencién del autor
del texto.

EPMagazine cubre una variedad de temas relacionados con la historia de la ciencia y la
tecnologia y los escritores publican textos originales de varios campos. Estos articulos
proporcionan al lector informacion relacionada con cientificos relevantes y sus descubrimientos,
el uso de la tecnologia en el dia a dia, la ciencia y las ingenierias y la lista continua.

Es propio de EPMagazine que el inglés se utilice como lengua vehicular en los talleres
internacionales y como lengua principal en los articulos escritos; estando presentes las lenguas
nativas junto al texto en inglés. En este contexto, las caracteristicas principales de la traduccion
de textos técnicos se convierten en algo importante para el autor, de manera que el articulo a
publicar se corresponda lo mas posible a los requerimientos de la edicion.

Lo primero de todo, considerando que los textos cientificos pretenden informar de obijetiva y
precisa al lector en cuanto a la evolucidn y aplicacidén practica de la informacion cientifica y
tecnoldgica, sus descripciones han de ser concisas, logicas, claras y accesibles. Ademas de
esto, en comparaciéon con la escritura literaria, los textos técnicos requieren no sélo de un
conocimiento solido del vocabulario y la gramatica sino también de un entendimiento serio del
tema en cuestion. La precision es esencial en el campo cientifico, las interpretaciones o
descripciones vagas no sélo podrian ser inadecuadas, sino que ademas podrian dar lugar a
informacioén imprecisa o alterar el significado del texto original.

Para EPMagazine es importante el objetivo final del lector. Tanto alumnos como profesores de
todo el mundo pueden no ser hablantes nativos del idioma en el que se redacta el texto y por
tanto, necesitan tener un texto en inglés que sea explicito y facil de comprender, que les sea
atractivo y que mantenga su interés por seguir leyendo para poder entender lo que se les ofrece
completamente. Para lograrlo, el traductor debe ser habilidoso para coordinar y combinar los dos
textos: el de la lengua materna y el de inglés.

Por ultimo pero no menos importante, la distribucion de ambos textos dentro de las paginas de
EPMagazine le da el toque final. Es importante que las lineas de ambos textos vayan paralelas
en la plantilla, especialmente cuando el lector quiere buscar informacion especifica o leer el texto
en diferentes idiomas. Por ello, el lector debe asegurar que el texto en inglés se corresponde con
el texto nativo incluso en términos de longitud; para que al colocarlo en formato de dos columnas
los dos textos se puedan leer simultaneamente.

Asi que EPMagazine anima a los autores a prestar especial atencion a la traduccion del texto
que entregan, de manera que la traduccion ayude al lector para entender de forma correcta el
articulo y para proporcionar una base de experiencia plurilingle al acercarse a temas

cientificos y aun nivel accesible para el alumnado, que tiene una edad superior a los 14 anos.




Tamara Slatineanu

Gheorghe Asachi Technical College

Comics made by students
to learn chemistry

Specialists in education and sociology have
noted in recent studies, the impact that the
image can have on the learning process of
students and even in the way in which most
of them can express their creativity. The de-
sire to socialize can thus be indirectly mani-
fested in communication through visual rep-
resentations, through the rendering of real or
imaginary characters, and, why not, through
dialogues or narratives that highlight certain
concepts, ideas, reflections, etc. Working in-
dividually or in a team, under the coordina-
tion of the teacher, the student can capitalize
and enrich, pleasantly, a wide range of skills,
abilities and attitudes, can discover new pas-
sions, through the relevant connections dur-
ing the creative process.

This way of interacting with one's own art and
creation can be both a method of learning
and a method of assessment in a concrete
teaching process. In chemistry, the approach
of multiple intelligences together with
STEAM and the method of comics, will
streamline the motivation and learning of stu-

lasi, Romania
tamislatineanu@gmail.com

Benzi desenate realizate de
elevi pentru invatarea
chimiei

Specialistii in educatie si sociologie au
remarcat in cadrul unor studii recente,
impactul pe care il poate avea imaginea in
procesul de Tnvatare al elevilor si chiar in
modul in care cei mai multi dintre acestia isi
pot exprima creativitatea. Dorinta de
socializare poate fi astfel, indirect
manifestata Tn cadrul comunicarii prin
reprezentari vizuale, prin redarea de
personaje reale sau imaginare, si, de ce nu,
prin dialoguri sau naratiuni ce reliefeaza
anumite concepte, idei, reflectii etc. Lucrand
individual sau in echipa, sub coordonarea
profesorului, elevul isi poate valorifica si
imbogati, in mod placut, o paleta larga de
competente, aptitudini si atitudini, poate
descoperi noi pasiuni, prin conexiunile
relevante din timpul procesului creativ.

spunem
ceva, copiil
Fiti atentil [

This comic was created at www.MakeBeliefsComix.com. Go there and make one now!

Acest mod de interactiune cu arta si creatia
proprie poate constitui atdt o metoda de
invatare, cat si o metoda de evaluare in
cadrul unui proces didactic concret. La
chimie, abordarea inteligentelor multiple
impreuna cu STEAM si metoda benzilor
desenate, vor eficientiza motivatia si




dents, autonomously and intuitively, which
will increase the level of confidence and free-
dom of expression in scientific language.

Some examples made by talented students
from the Technical College "Gheorghe
Asachi" in lasi, Romania, were the subject of
a successful activity on the occasion of the
School Days, same time a school celebration
of 182 years of existence, and also models of
inspiration for other students.

Webography

invatarea elevilor, in mod autonom si intuitiv,
ceea ce va spori nivelul de incredere si
libertatea de exprimare in limbaj stiintific.

Cateva exemple realizate de elevi talentati
de la Colegiul Tehnic "Gheorghe Asachi” din
lasi, Romania, au constituit obiectul unei
activitati de succes cu ocazia Zilelor Scolii, la
implinirea a 182 de ani de existenta, si
totodata modele de inspiratie pentru alti

1. https://www.comicsineducation.com/activities.html

2. http://www.warpedfactor.com/2020/01/the-benefits-of-comics-in-education.html

3. https://the-artifice.com/comics-education/
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Monica Cotfas, Elena Helerea

National College “Dr. loan Mesota”
Transilvania University of Brasov

Brasov, Romania

monicacotfas@gmail.com & helerea@unitbv.ro

EPMagazine editorial board members and collaborators participated to an online workshop
organised by the Italian EPM members Luigi Campanella and Angelo Rapisarda. Angelo
Rapisarda. The teachers who attended the seminar were: Lucia Toniolo, Pasquale Fetto,
Stefano Cinti, Valentina Domenici, Jesus Mendez, Tsvetan Kostov, Nikos Georgolios, Biniuc
Carmen, Borsan loana, Botez Carmen, Cotfas Monica, Dinga Brandusa, Furdui Monica,
Helerea Elena, Niculescu Elisabeta, Slatinaru Tamara and Stefureac Crina.

The online meeting, moderated by prof. Luigi Campanella, included the following speeches and

presentations:

. Welcome. Elena Helerea, University of Brasov, Romania

. Introduction. Not traditional teaching/learning ways, by Luigi Campanella, Sapienza
University of Rome, ltaly

. In situ material science for the conservation of historical architecture, by Lucia Toniolo,
Politecnico di Milano, Italy

. Teaching science through humour, by Stefano Cinti, University of Naples, Italy

. Training of chemistry teachers in non-formal contexts, such as Science Museums, by

Valentina Domenici, Pisa University, Italy

Following the presentations, some questions and discussions have taken place and the
conclusions were drawn by Luigi Campanella, Angelo Rapisarda and Monica Cotfas.

The presentations were of great interest in terms of developing and implementing new
teaching/learning instruments and different approaches to attract and stimulate youngsters
towards scientific study. The discussions will continue in further meetings.




Apollo George Kopsacheilis

Exprerimental High School of the

University of Macedonia
Thessaloniki, Greece

apollogeorgeopsacheilis@gmail.com

Albert Einstein is one of the greatest sci-
entific geniuses. He was born in March 14,
1879 and died in April 18, 1955. The German
physicist had developed many theories
about the functions of the world and won the
Nobel Prize for his explanation of the photo-
electric effect. Einstein is generally con-
sidered the most influential physicist of the
20th century.

Two “wonders” as he wrote, would affect
deeply his early years. The first one was a
compass, which he discovered at age of five.
He was fascinated by the fact that invisible
forces were able to move a
needle (this would lead to a
lifelong fascination with invis-
ible forces). The second won-
der came at age 12 when he
discovered a book of geo-
metry, which he read a lot,
calling it his “sacred little geo-
metry book.”

Before his love for science
occurred, Einstein  was
deeply religious and even
composed several religious
songs. However, his religious
beliefs would change after he
read science books. At the
Luitpold Gymnasium, Ein-
stein often felt out of place
due to the tough educational
system which he thought it destroyed his cre-
ativity. It is believed that one teacher even
told him that he would never be able to do
anything in his life. Another important influ-
ence on Einstein was a young medical stu-
dent. He became his tutor, introducing Ein-
stein to higher mathematics and philosophy.
This affected Einstein and created the ques-
tion that would overwhelm his thinking for the

O AMutrept AivoTdiv €ivar pia amo  TIg
MEYOAAUTEPEG ETTIOTNPOVIKEG IOI0QUIEG.
"evvABnke oTic 14 MapTiou 1879 kai TéBave
oTig 18 AtrpiAiou 1955. O Mepuavog Quoikog
gixe avattugel TTOAAEG Bewpiec yia  TIG
Aeitoupyieg Tou Koéopou kal képdIOCE TO
Bpapeio NoOuteN yia TNV €€nynon  Tou
QWTONAEKTPIKOU  @aivouévou. O  AivoTdiv
BewpEiTal YEVIKA O ONUAVTIKOTEPOG QUOIKOG
Tou 200U aiwva.

AUo «Bauparta» OTTwG Eypaye Ba eTnpéadav
BaBia Ta TTpwTa TOU XPOvIa. H TTpwtn ATAV N
ouvAavTnon Tou JE pia TTUida o€ NAIKia TTEvTE
eTwv. lontelTnke a1md TO YEYOVOG OTI Ol
adparteg OUVANEIG YTTopoUCav
va KIVAoouv Hia BeAdva (auTd
Ba 0dnyoloe o€ PIa TTAVTOTIVA
ayqaTTn yio adpateg OUVAEIG).
To Oeutepo Baupa APBe o€
NAIKia 12 ETWV, orav
avakadAuye éva BIBAio
YEWWETPIAG, To oTToio didpade
TTOAU, ATTOKOAWVTAG TO «IEPO
MIKPO BIBAIO YEWMETPIOGY.

Mpiv eygpavioTei N aydrn Tou
ylia TNV €mMOTAPN, 0 AivoTalv
nTav PaBid Bpnokeuduevog
KAl JAAIOTO ouvéBeoe TTOAAG
BpNOKEUTIKA Tpayoudia.
QoT1600, 01 BPNOKEUTIKEG TOU
TeTToI0AoeIg Ba GAAadav agou
dpxlioe va olapBadel
emoTtnuovikd  BIBAia. 210
Luitpold ~ Gymnasium, o
AivoTaiv éviwBe ouxvd
ATTOJOVWHEVOG  AOYyW  TOUu oKAnpou
EKTTAIOEUTIKOU OUCTANATOG TTOU TTIOTEUE OTI
KaTéEOTpEPE TN ONMIOUPYIKOTNTG  TOU.
MoTteveTan 611 évag dAOKAAOG Tou €itre  OTl
Oev Ba pTTopoUlCE TTOTE va KAVEI TITTOTA OTN
wn Tou. Mia GAAN oNUAvTIKA €TTIPPON OTOV
AivoTdiv Atav £vag veapog QoITNTAG I0TPIKAG.

g

‘Eyive dAOKAAOG Tou, el0dyovTag Tov AIvoTalv

OTa AVWTEPA YaABNUATIKG Kal Tn IAocOo®ia.
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next 10 years: What would a light beam look
like if you could run alongside it? At that
period he also wrote his first “scientific pa-
per’: (“The Investigation of the State of
Aether in Magnetic Fields”).

Einstein’s education was often stopped by
his father’s repeated business failures. Her-
mann Einstein moved to Milan to work and
Albert was left alone in Munich to finish high
school. He ran away six months later. Fortu-
nately, even though he was a school dropout,
he was able to apply directly to the Swiss
Federal Polytechnic School. Even though he
failed at French, biology and chemistry his
high marks at mathematics and physics gave
him a place at this School.

Einstein had a difficult life after his graduation
in 1900 but he managed to create a family
having two children, Hans Albert and Eduard
(1904 and 1910).

Einstein studied Maxwell's equations, which
describe the nature of light, and on 25th
November 1915 he published the theory of
relativity that states: “the speed of light is
constant in any inertial frame (constantly
moving frame).” However this violated New-
ton’s laws of motion because there is no ab-
solute velocity in Isaac Newton’s theory. Dur-
ing 1905, which is often called Einstein’s
‘miracle year,” he published four papers,
each of them would change the course of
modern physics. In the 19th century the two
theories of physics were: Newton’s laws of
motion and Maxwell’s theory of light. Einstein
was the only one to realize that the two theor-
ies were in contradiction and that one of them
must fall.

At first Einstein’s papers were ignored by the
physics community. Although this began to
change after the attention he received by
only one physicist, perhaps the most influen-
tial physicist of his generation, Max Planck
(the founder of the quantum theory). Soon,
owing to Planck’s laudatory comments Ein-
stein gradually confirmed his theories. Ein-
stein was invited to lectures at international
meetings and he became famous rapidly in
the academic world. He was offered many
positions, including the University of Zurich,
the University of Prague, the Swiss Federal
Institute of Technology, and finally the Univer-
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Mia oeipd BIBAiwv TTOU TOU OUOTNOE Ba
onuIoupyouce To epwTnua Tou Einstein 1Tou
Ba Kuplapxouoe OTn OKEWN TOU yia Td
emoueva 10 ypoévia: Mwg Ba époiale pia
Oéoun QTG av PTTOPOUCEG Va TPEEEIS DITTAA
TnG; O AivoTdiv €ypaye €TTiong TNV TPWTN

TOU "€TMIOTNUOVIKN €pyaoia” ekeivn Tnv
ETTOXN.
H exmaideuon Tou AivoTtdliv  ouyvd

oTaparouoe ammé  TIGC  ETTAVEIANUMPEVEG
ETTIXEIPNMATIKEG ATTOTUXiES TOU TTATEPA TOU. O
Xéppav AivoTaiv pyetakopioe oto MiAdvo yia
va epyaoTei Kal 0 AivoTaiv €UEIVE JOVOG OTO
Movaxo yia va TeAeiwoel 10 yupvdolo. O
AivoTaiv €puye €€ urveg apyoTeEPa Kal Ol
YOVEiG Tou ouveldnTotroinoav Ta TTPoRAAUATA
TTou €ixe OTav eyKaTEAEIWPE TO OXOAEio.
Eutuxwg, o Aivotdilv PTTOpouce va KAVEI
aitnon ateudeiag oTnv EABETIKA
OpoaoTtrovoiakn MoAutexviky 2xoAn. MNMapoio
TTOU ATTETUXE OTA YAAAIKA, Tn BloAoyia Kal TN
XnNMeia, ol upnAoi Tou BaBuoi oTta padnuaTikG
Kal TN QUOIKN Tou édwaoav pia Béon oTtnv
OuooTtrovdiokr)  TMoAuTexviky  ZXOA  Tng
EABeTiag.

O Aivotdaiv gixe pia OUOKOAN {wr META TNV
arrogoitnor Tou 10 1900, aAAG pTTOpEcE va
OnuIoUpyNoEl MIa OIKoyévela €£xovtag Ouo
TTaidi& Tov Hans Albert kai Tov Eduard (1904
kar  1910). 2zng 25 NoeuBpiou 1915
dnuoacicuce TN Bewpia TNG OXETIKOTNTAG TTOU
Aéel 6T n TAXUTATO TOU QWTOG E€ival pia
otafepd o€ otmrolodATTOTE  adpaveIaKd
TTAQiC10 (OUVEXWG KIVOUUEVO TTAQiCI0). AUTA N
Bewpia dnuioupyrBnke Adyw TOU YEYOVOTOG
OTI 0 AivoTalv PEAETNOE TIG €EI0WOEIC TOU
MagyoueA, tTou TTEPIypd@ouv TN QUON TOU
PWTOG, Kal avakGAuye OTI n TaxutnTa TOU
QWTOG TTapapével n idia aveEdptnTa atd 10
600  ypriyopa  Kiveital  kaveig.  Autd
TTapafialel Toug vOUOUG TnNG Kivnong Tou
Neutwva emeidf) Oev  UTTApXEl  OTTOAUTN
TaxutnTa oTn Bewpia Tou loadk Neutwva.
Kard 1n d1dpkeia tou 1905, 1Tou ouyva
atmokaAciTal 1o «Baupatoupyd £T0G» TOU
AivoTdlv, Onuooicuoe TEOOEPIG €EPYAOTIEG,
KaBepia atrd TIg otroieg Ba dAAale Tnv TTopEia
TNG ouyxpovng QuUoikAG. O AivoTaiv UTTéRBale
ETTIONG TNV €pyaacia yia 1o dIOAKTOPIKO TOU TO
1905. Tov 190 aiwva ol duo Bewpieg TNG
QUOIKNG ATav: ol vopol Tou Neutwva Kai n
Bewpia Tou PwTOS Tou MagyoueA. O AivoTdiv
ATav O MPOvVOg Tou ouveldntotroince Ot



sity of Berlin. All the universities that offered
him these positions were of the highest level.

Einstein’s work was interrupted by World War
l. As a lifelong pacifist, he was one of four
people in Germany to sign a manifesto op-
posing Germany’s entry into war.

In 1921 Einstein began his first world tour,
visiting the United States, England, Japan,
and France. At that time, he took notice that
he had received the Nobel Prize for Physics,
but for the photo-
electric effect in-
stead of for his the-
ory about relativity.

It was obvious that
a pacifist like Ein-
stein would not
agree with the Nazi
ideology. That is
why he was often
targeted for his re-
lativity theory by
the Nazi govern-
ment calling it
“‘Jewish  physics”.
The Nazis enlisted
other physicists, to
denounce Einstein.
When asked to comment on this denunci-
ation of relativity by so many scientists, Ein-
stein replied that to defeat relativity one did
not need the word of 100 scientists, just one
fact. Also, a book named: One Hundred Au-
thors against Einstein was published in 1931.

In December 1932 Einstein decided to leave
Germany forever because he realized that
his life was in danger. He was threatened by
a Nazi organization that published a
magazine with Einstein’s picture and the cap-
tion “Not Yet Hanged” on the cover. After that
he moved to U.S, where Einstein settled at
New Jersey.

To Einstein’s horror, during the late 1930s,
physicists began seriously to consider
whether his equation E = mc”2 might make
an atomic bomb possible. In 1920 Einstein
himself had considered it but eventually
abandoned the project dismissing any pos-

Bpiokovtav oe avtipaon kKal OTI €vag aTtro
QAUTOUG ETTPETTE VA KATAPPIPOEI.

2TV apxn ol gpyacieg  Tou AivoTdiv
ayvonenkav artro Tnv KovoTNTa TNG QUOIKAG.
Av Kal autd dpxioe va aAAAdel PETA TNV
TTpoooyn Tou éAafe pévo atrd Evav Quaoiko,
iOWG TOV QUOIKO PE TN MEYAAUTEPN ETTIPPON,
Tov Max Planck (tov 1®putr) TnG KBAVTIKAG
Bewpiag). Zuvtoua, AOyw TwV EYKWHIACTIKWYV
oXoAiwv Tou Planck, o Aivotaiv emBepaiwoe

otadlokd TIG Bewpieg Tou. O AivoTdiv
TIPOOKANBNKE  O¢
OIaAECEIC o€

01 €0 vVveig
OUVQVTNOEIG Kal
EyIve ypryopa
didonuog oTovV
akadnuaikd KO6oHO.
Tou TTpocPEPBNKAV
TTOAAEG Béoceig,
METOEU TWV OTTOIWV
oto [lavemmoThpio
NG Zupixng, OTO
MavemoTtiuio  TNg
Mpayag, oTO
EANABeTI KO
Oupoomovdiako
lvoTiToUTO
TexvoAoyiag Kal
TEAOG OoTO
MavetmioTruio Tou BepoAivou.

To €pyo Tou AivoTdiv dlakéTTNKe atrd Tov A'
Maykéouio MoAepo. O AivoTdiv ws yvwoTév
eipnvIOTAG, NTav évag atmmd Toug TECOTEPIG
avBpwTtroug oTn Neppavia TTou UTTEypaye Eva
MaVIQEDTO TTOU EVAVTIWVETAI OTNV €i0000 TNG
"eppaviag oTov TTOAEWO.

To 1921 o AivoTdiv &ekivnoe Tnv TTpWTN TOU
TTayKOOMIO  TTEPIODEIQ, ETTIOKETITOPEVOS TIG
Hvwpéveg MNoAiteieg, Tnv AyyAia, Tnv lamwvia
kar TN FaAAia. Toéte, €éAafe €idnon oOm eixe
Tépel 70 PpaBeio NOutTeA PUOIKAG, aAAd yia
TO QWTONAEKTPIKO QAIVOUEVO QVTi yia Tn
Bewpia Tou yIa TN OXETIKOTNTA.

Hrav mrpo@avég OT1 €vag €1pNVIOTAG oav TOV

AivoTdiv dgv Ba cup@wvouoe PeE Tn vadioTIKN
10eoAoyia. AuTdg gival 0 AOyoG yia TOV OTTOIo
BplokdTOV OUXVA OTO OTOXOOTPO VIO TN
Bewpia TNG OXETIKOTATAG ATTO TN VAJIOTIKA
KuBépvnon, n omoia aTrokaAouoe TNV
OouAeld Tou AivoTdaiv «eBpaikn) Quaikhiy. Ol
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sibility. However, he left it open if a method
could be found to enlarge the power of the
atom. Then in 1938-39 four German physi-
cists showed that vast amounts of energy
could be released by the splitting of the
uranium atom.

energy mass

SN 7 /squared
E = mc?

speed of light
(constant)

During the war Einstein’s colleagues were
asked to journey to the desert town of Los
Alamos, New Mexico, to create the Manhat-
tan Project (the first atomic bomb). Einstein,
the man whose equation opened the doors
for the nuclear energy, was never asked to
participate. Almost immediately he became a
part of an international effort to try to bring
the atomic bomb under control after he heard
that an atomic bomb had been dropped on
Japan. Einstein also was increasingly de-
voted to anti-war activities and to advancing
the civil rights of African Americans.

Albert Einstein passed away in 18 April 1955
but his legacy would stay alive forever. Only
in the 1970s and ’80s physicists begin to
solve the secret of the force with the quark
model. Einstein’s work continues to win No-
bel Prizes for nowadays physicists. In 1993 a
Nobel Prize was awarded to the discoverers
of gravitation waves, predicted by Einstein. In
1995 a Nobel Prize was awarded to the dis-
coverers of Bose-Einstein condensates. New
space satellites have continued to verify the
cosmology of Einstein. And many physicists
are trying to finish Einstein’s dream of a “the-
ory of everything.”
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Nadi otpatoAdynocav GAAOUG QuUOIKOUG, YIa
va kartayyeilouv Tov Aivotdiv. Otav TOUu
(NTABNKe va oXoAIdoel auTh TNV KaTtayyeAia
TNG OXETIKOTNTOG aTTd TOOOUG TTOAAOUG
EMOTAPOVEG, 0 AiVvOTdIv atTdvTnoe OTI yia va
VIKNOEI KAVEIG TN OXETIKOTNTA OEV XPEIACETAI O
A6yog 100 emoTnuévwy, pévov €va yeyovog.
MNa autrjv TNV dlaudaxn €kd66nke 10 1931 éva
BIBAio ue TO Ovopa: Ekatd Zuyypageig
evavTia Tou AivoTaiv.

Tov AekéupBpio TOoU 1932 o0 Aivotdiv
amo@Acice va @Uyel yia Tavia amd Tn
Meppavia yiati katdAaBe 611 n (wn ToUu
BpiokoTav o€ Kivouvo. ATTelINiBnke atrd pia
VOCIOTIK) opyavwaorn Tou dnuooicuce €va
TTEPIODIKO YE TN PwToypagia Tou AivaTdiv Kal
TN Aedavta «Aev €XEl KPEPOOTEI aKOPO» OTO
eEWQPUANO. MeTd atmd autd PETAKOUIOE OTIG
HIMA 6mou o AivoTtdiv eykataoTdBnke oTo
Niou TCEpoei

Mpog €kTTANEn Tou AivoTdlv, oTa TEAN TNG
oekaeTiag Tou 1930, o1 Quoikoi dpxioav va
e€etdlouv ooPapd edv n egiowon Tou E =
mch2 B8a utropouce va KAvel duvaTh MIa
atopikr Boupa. To 1920 o idiog o AivoTdiv T0
gixe okePTEI AAAG TEAIKG eyKATEAEIPE TO £PYO
aTroppiTITovVTag KABE MOavotnTa. QoTdo0, TO
apnoe avoixté €dv utropouce va Ppedei pia
MEBODOG yia peyéBuvon TnG 10XUOG TOu
aropou. 2tn ouvéxela, To 1938-39 téooepig
lepyavoi  @uoikoi  €deiEav  OTI TEPAOTIEG
TTOOOTNTEG  EVEPYEIQG  PTTOpOUCAV  vd
ammeAeuBepwBolv amd 1 didoTracn Tou
aTOMOU TOU Oupaviou.

Katd mn didpkeia Tou TToAéuou ¢nTABNKE atro
TOuGg  OouvadéA@oug Tou AivoTalv  va
Tagldéwouv otV €pnun  TTOAN Tou Aog
Ahapog, o1t0 Néo Megikd, vyia va
onuioupynoouv 10 ‘Epyo Mavyxartav (tnv
TTPWTN aTtopik Boéppa). O Aivotalv, o
AvlpwTTog TOU OTTOIOU N €&iCWON AVOILE TIG
TTOPTEG yIa TNV aglotroinon TNG TTUPNVIKAS
evépyelag, Oev  (nTABnke  TTOTE  va
OUPUETAOXEL. ZXEOOV ANEOWG EYIVE WEPOG
MIag d1EBvoug TTpooTTdbelag yia va TeBEi uTTo
¢Aeyxo n artopikl BoOPPa, agou dkouoe OTI
gixe Téoel nNdn n artoupikn BoéuPa ortnv
lamwvia. O Aivotdiv fTav emmiong 6Ao Kai
TTEPICTOTEPO APOCIWHEVOG oTIG
QVTITTOAEUIKEG  OPaOTNPIOTNTEG KAl  OTNV
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Iconography

Fig. 1:
https://www.google.com/search?

TTPoWONON TwV TTONITIKWVY SIKAIWPATWY TWV
AQPOauEPIKAVWV.

O AAuTrepT AivoTalv T€Bave oTig 18 AtTpiAiou
1955 aAAG n kKAnpovopid Tou Ba Eueve yia
Tavra (wvtavry. MOvo oOTIG OEKAETIEG TOU
1970 kair Tou 1980 o1 Quoikoi apyifouv va
AUvVOuUV TO JUOTIKO TNG OUVANNG UE TO HOVTEAO
Koudpk. To €pyo Tou AivoTdiv ouveyilel va
kKepdiCel PpaBeia NOutreA pe  vedTEPOUG
QPUOIKOUG  péxpr  onuepa.  To 1993
atmmoveubnke 10 PBpaBeio NOuteN oTOUG
EPEUPETEG TWV KUPATWY BapuTtnTag, TTOU €iXE
TTpoBAEWel o AivoTdiv. To 1995 atroveunBnke
T0 BpaBeio NOUTTEN OTOUG EQPEUPETEG TWV
OUMTTUKVWHATWY Bose-Einstein. Néol
dlooTnuIkoi  dopuPOpol  cuveExioav  va
eTaAnBevouv TNV KoopoAoyia Tou AivoTalv.
Méxpl ofuepa TTOAAOI QuOIKoi TTpooTTaB0oUV
va OAOKANpwoouv 10 OveIpo Tou AivoTdiv yia
MIa «Bewpia TWV TTAVTWVY.

g=e%3Dmc2&source=Inms&tbm=isch&sa=X&ved=2ahUKEwiN4sDQwvX3AhX6ivOHHcyrBOw
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https://nautil.us/this-philosopher-helped-ensure-there-was-no-nobel-for-relativity-4554/

Fig. 3:

https://upload.wikimedia.org/wikipedia/commons/thumb/3/3e/Einstein 1921 by F

Schmutzer - restoration.jpg/800px-Einstein 1921 by F Schmutzer - restoration.jpg

Coordinator: Nikolaos Georgolios
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1. Introduction

“Why?” is the provocative and decisive
question of evolution itself. However, when
we obtain a self-contradictory statement, it
will develop critical thinking, establishing the
concept of paradox.

“‘Why is it dark at night?” The paradoxical
question posed by Wilhelm Olbers in 1823
may seem childish, harmless, but not a lot of
people know the true power of it, which has
the following statements: in an infinite
universe, the number of stars is infinite.
Contrary to the statement, with the naked
eye we see a limited number of stars, thus
we’ll have the conclusion that the universe is
finite. What is the truth?

2. From the Earth to the
Sun

Among key
astronomers who
contributed to the solution
of the paradox was Ptolemy,
a second-century Greek
astronomer who
erroneously believed that
the Earth was the center of
the universe, formulating a
geocentric  mathematical
model that explained the
orbit of the celestial planets
around the Earth, called the
Ptolemaic system (Fig.1).
However, his system had
errors, and although astronomers saw them,
no one went far enough with studies for it to
be denied later.

the

© 2012 Encyclopaedia Britannica, Inc

The truth is that it was vaguely believed in a
geocentric  universe long after the
appearance of Ptolemy’s system, so it was
easily accepted, dominating the world for the
next 1000 years.
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1. Introducere

,,De ce?” este intrebarea provocatoare si
determinanta a insasi evolutiei. Atunci cand
se obtine o afirmatie auto contradictorie,
acesta dezvolta gandirea critica,
fundamentand conceptul de paradox.

,De ce este cerul intunecat?’Este intrebarea
paradoxala formulatda de catre Wilhelm
Olbers in 1823, care desi pare o intrebare de
copii, inofensiva, putin stiu adevarata forta a
intrebarii, aceasta avand ca enunt
urmatoarele afirmatii: intr-un univers infinit,
numarul stelelor e infinit. Contrar afirmatiei,
cu ochiul liber vedem un numar limitat de
stele, am avea concluzia ca universul este
finit. Care e adevarul atunci?

2. De la Pamant la Soare
Printre astronomii cheie ce
au contribuit la gasirea
solutiei a fost Ptolemeu, un
astronom grec din secolul Il
d.Hr., ce a crezut eronat ca
Pamantul este centrul
universului, astfel formuland
un model matematic
geocentric ce explica orbita
planetelor ceresti in jurul
Pamantului, numit Sistem
Ptolemeic(Fig.1). Insa,
sistemul sau avea erori si,
desi astronomii le vedeau,
nimeni nu a mers suficient
de departe cu studiul
sistemului pentru a-l nega.

Adevarul este ca se credea vag intr-un
univers geocentric cu mult timp in urma
aparitiei  sistemului lui Ptolemeu, astfel
acesta fiind acceptat foarte usor, dominand
lumea in urmatorii 1000 ani.



But in 1543, a book called "De revolutionibus
orbium coelestium" ("On the Revolutions of
the Heavenly Spheres") succeeded in
shaking the well-established notions of
astronomy. Its author was the Polish
astronomer Nicolaus Copernicus (1473-
1543), who set aside the old Ptolemaic
system, thus replacing the Earth with the Sun
(he believed in a finite, bounded universe).
The new system was called heliocentric and
was neither understood nor accepted. Only
50 years later, the famous astronomer
Galileo aimed his telescope at the sky in
1609, proving Copenicus' theory to be true.

3. Confusion in astrology
But the rise of controversial
theories did not stop there.
Not far from Copernicus
'death, astronomer Johannes
Kepler (Fig.2) appeared, and
with the help of Copernicus'
observations and astronomer
Tycho Brahe, was able to
prove that the Earth is not the
center of the universe.

Kepler argued that if the
universe were infinite, then
the night sky should be as
bright as the sun; with that
information, he concluded a
finite, small and static
universe.

Kepler's theory was wrong because of a key
factor in the harmony of the universe, gravity.
If the universe was really finite and static as
Kepler assumed, then there should be a
collapse of all celestial bodies in the
universe. Since this was not the case, you
could draw two conclusions: either the
universe is not finite, or what astronomers
knew about gravity was wrong. But gravity
has a happy ending, its foundations being
founded by none other than Isaac Newton
(1642-1727), who was inspired by Kepler's
observations.

Astronomer Wilhelm Olbers (1758-1840)
formulated this paradox that bears his name,
intuiting the phenomenon of light absorption.
In his formulation he argued that since the

Insd in 1543, o carte numitd ,De
revolutionibus orbium coelestium”(,Despre
miscarile de revolutie ale corpurilor ceresti”)
a reusit sa zguduie notiunile bine stabilite ale
astronomiei. Autorul acesteia era astronomul
polonez Nicolaus Copernicus (1473-1543),
care a dat la o parte vechiul sistem
Ptolemeic, astfel inlocuind Pamantul cu
Soarele (credea intr-un univers finit,

marginit). Noul sistem se numea heliocentric
si nu a fost nici inteles, nici acceptat. Abia
peste 50 de ani, faimosul astronom Galileo a
indreptat propriul telescop spre cer in 1609,
astfel dovedind teoria lui Copenicus ca fiind
adevarata.

3. Confuzie in astrologie
Dar aparitia teoriilor
controversate nu s-au oprit
aici. Nu departe de moartea
lui  Copernicus, a aparut
astronomul Johannes Kepler
care, cu ajutorul observatiilor
lui Copernicus si astronomul
Tycho Brahe, a reusit sa
demonstreze ca Pamantul nu
este centrul universului.

Kepler a sustinut ca daca
universul era infinit, atunci
bolta cereasca ar trebui sa fie
luminatd ca Soarele; cu
respectivele  informatii, a
concluzionat un univers finit,
mic si static .

Teorie lui Kepler era gresita datorita unui
factor  esential armoniei universului,
gravitatia. Daca universul era intr-adevar finit
si static cum presupunea Kepler, atunci in
univers ar trebui sa fi un colaps al tuturor
corpurilor ceresti. Cum asta nu se intampla,
puteai trage doua concluzii: fie universal nu
este finit, fie ce stiau astronomii despre
gravitatie era gresit. Gravitatia insa are o
poveste fericita, bazele ei fiind infiintate de
nimeni altul decéat Isaac Newton, acesta
inspirandu-se din observatiile lui Kepler.

Astronomul Wilhelm Olbers (1758-1840) a
formulat acest paradox care 1i poarta
numele, intuind fenomenul de absorbtie al
luminii. In formularea sa a sustinut ca,

18



universe is infinite and there
are an infinity of stars, the
brightness of a star's surface
being independent of its
distance (assuming that
photons do not lose energy
over time), then the sky should
shine blindingly.

He assumed that the universe
is charged with gas and
interstellar dust that blocks the
light from reaching us.
However, dust clouds, if they
absorb the light of the stars,
should become bright, also
amplifying the phenomenon of
brightness at nighttime.

4. The conflict

When the 20" century started, new
discoveries had begun to appear in science,
especially, physics and mathematics.

Albert Einstein (1879-1955) published The
Theory of Relativity in the two theories:
Special Relativity and General Relativity.

In the theory of special relativity, in inertial
reference systems, are described the
phenomena that become visible at speeds
comparable to the speed of light. Einstein
strongly believes that light travels at a
constant speed (300,000 km/s) through
various environments,
regardless of the state of
motion and the speed of the
observer.

General relativity refers to non-
inertial reference systems and
describes the relationship
between mass and motion.
According to Einstein, as a
body accelerates, time passes
more slowly for it and its mass
increases. He predicted that
massive objects, by distorting
the structure of space, could
also change the trajectory of
light, curving it. In 1919, during
the solar eclipse, astrophysicist
Sir Arthur Eddington captures

19

Universul fiind infinit si existand
o} infinitate de stele,
luminozitatea suprafetei unei
stele fiind independenta de
distanta sa (cu presupunerea
ca fotonii nu pierd energie in
timp), atunci cerul ar trebui sa
straluceasca orbitor.

A presupus ca universul este
incarcat cu gaz si praf
interstelar ce obtureaza lumina
sa ajunga la noi, Tnsa norii de
praf, daca ar absorbi lumina
stelelor, ar trebui sa devina
luminosi, amplificandu-se
fenomenul de luminozitate si pe
timp de noapte.

4. Conflictul

Cu nceputul secolului XX, aveau sa apara
noi descoperiri in stiinte, mai exact in
astronomie, fizica si matematica.

Albert Einstein (1879-1955) a publicat Teoria
relativitati, Th cele doua teorii: Teoria
relativitati  restrdnse (sau relativitatea
speciald) si relativitatea generalizata.

Tn teoria relativitatii restranse, in sistemele de
referinta inertiale, sunt descrise fenomenele
care devin vizibile la viteze comparabile cu
viteza luminii. Einstein crede cu tarie ca
lumina se deplaseaza cu viteza constanta(
de 300.000 km/s), prin diversele medii,
indiferent de starea de miscare
si viteza observatorului.

Teoria relativitatii generale se
refera la sistemele de referinta
neinertiale si descrie relatiile
dintre masa si miscare. Potrivit
lui Einstein, pe masura ce un
corp accelereaza, timpul trece
mai incet pentru_acesta, iar
masa sa creste. In teoria sa,
Einstein a prezis ca obiectele
masive, deformand structura
spatiului, pot schimba si
traiectoria de miscare a luminii,
curbénd-o. In anul 1919, in

timpul eclipsei de Soare,
astrofizicianul sir Arthur
Eddington surprinde pe o



on a photographic film how light, coming from
a distant star, appears to curve under the
influence of the Sun's gravitational field, thus
coming with an experimental verification of
Einstein’ theory. The problem in this case
was that if all the galaxies are relatively close
and the universe is finite, the gravity of all the
galaxies could lead to a collapse
of the universe, and Einstein
solved this with an anti-
gravitational force that keeps the
galaxies apart.

Alexander Friedmann, a
Russian astronomer, came up
with a hypothesis that if this anti-
gravity force did not exist, it
would not mean that the
universe was collapsing, but that
it could expand. However,
Friedmann's theory was quite
unexpected for anyone to
believe.

5. The real beginning

Shortly after Friedmann's death, astronomer
Edwin Hubble (1889-1953) with the help of a
much more powerful telescope was able to
identify the faint white spots seen through
telescopes as galaxies beyond the Milky Way
and to observe that the universe was indeed
expanding (the farther away the galaxy is,
the faster it moves away). Therefore,
Friedmann's theory was verified and
accepted, called the Big Bang Theory.

So why is the night sky dark?

There are two consequences of the Big
Bang.

The  Doppler-Fizeau effect, as a
consequence, is the consequence of special
relativity, ie the perception of a signal
depends on the relative speed between
source and receiver. When an ambulance
approaches us, the acoustic waves emitted
by its siren compress, so the sound seems
higher, and when the ambulance moves
away from us, the waves lengthen, the sound
becoming lower.

pelicula fotografica modul in care lumina,
venind de la steaua indepartata, pare a se
curba sub influenta campului gravitational al
Soarelui, venind astfel cu o verificare
experimentala a teoriei Iui Einstein.
Problema aparuta in acest caz era faptul ca,
daca toate galaxiile sunt relativ apropiate, iar
universul este finit, gravitatia
tuturor galaxiilor ar putea duce la
un colaps al universului, iar
Einstein a contracarat aceasta
cu o fortd anti-gravitationala ce
tine la distanta galaxiile intre ele.
Alexander Friedmann, astronom
rus, vine in anul 1922 cu ipoteza
ca: daca nu ar exista aceasta
forta anti-gravitatie, nu ar
insemna ca universul intra in
colaps, ci acesta s-ar putea
extinde. Insa teoria lui
Friedmann era destul de
neasteptata ca cineva sa creada
in ea.

5. Adevaratul inceput

La scurta vreme dupa moartea lui
Friedmann, astronomul Edwin Hubble (1889-
1953) a reusit cu ajutorul unui telescop mult
mai puternic sa identifice petele vagi albe
vazute prin telescoape ca fiind galaxii dincolo
de Calea Lactee si sa observe ca universul
intr-adevar se extinde, iar cu cat o galaxie
este mai departe de noi, cu atata se
indeparteaza mai rapid. Asadar, teoria lui
Friedmann a fost verificata si acceptata,
numindu-se Teoria Big Bang.

Deci de ce e noaptea intunecata?

Exista doua consecinte ale teoriei Big Bang.

Efectul Doppler — Fizeau, ca o consecinta,
este consecinta relativitatii speciale adica
perceptia unui semnal depinde de viteza
relativa dintre sursa si receptor. Cand o
ambulanta se aproprie de noi, undele
acustice emise de sirena ei se comprima,
astfel sunetul pare mai inalt, iar cand
ambulanta se indeparteaza de noi, undele se
lungesc, sunetul devenind grav.
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The same effect can happen with the light
from the stars. The farther away a star is, the
longer the wavelength of light, and since the
human eye cannot see any wavelength, the
farther stars are not visible.

But the second consequence is much more
interesting. Light travels at a fascinating
speed of 300,000 km/s, so for the light of a
star to be visible to us, it
has to travel this distance.
The Andromeda Galaxy is
2.5 million light-years
away. Therefore, we see
what she looked like 2.5
million years ago.

> T

Doppler Effect

Acelasi efect are loc si cu lumina stelelor. Cu
cat o stea este mai indepartata, cu atat
lungimea undei luminii creste, iar cum ochiul
uman nu poate vedea orice lungime de unda,
stelele indepartate nu sunt vizibile.

A doua consecintda nsa este mult mai
interesanta. Lumina calatoreste la viteza
fascinantd de 300.000 km/s, asadar, ca
lumina unei stele sa poate
fi vizibila noua, aceasta

este nevoita sa
calatoreasca aceasta
distanta. Galaxia

Andromeda se afla la 2.5
milioane de ani lumina de
noi. Prin urmare, noi

But one more element

contributes: the expansion

of space-time. This is the

only thing that is faster

than the speed of light and due to it the light
of the stars at a greater distance from the
Earth are not visible.

So what we see at night is just a small part of
the universe, called the visible universe.

6. Conclusion

Looking back in time, from Ptolemy's
geocentric system to Copernicus and his
revolutionary heliocentric theory, Kepler and
Einstein with anti-gravity, we will deduce that
man is creative and only through imagination
and ambition can we achieve an
accomplishment that can change our
perception of the world.

Although it took two millennia of theories and
failures, Olbers's Paradox is one of the few
philosophical problems to be solved,
revealing the true nature of the universe and
other information about the world. Paradoxes
are made to be thought out, not solved.

“The important thing is not

questioning.”- Albert Einstein.

to stop

vedem cum a aratat ea
acum 2.5 milioane de ani.

ins& mai contribuie un
element: expansiunea spatiu-timp. Aceasta
este singurul lucru mai rapid decéat viteza
luminii si datorita ei lumina stelelor aflata la o
distanta mai mare de Paméant nu sunt
vizibile.

Asadar, ce vedem noi noaptea este decat o
portiune mica din univers, numit universul
vizibil.

6. Concluzie

Privind in timp, de la sistemul geocentrist al
lui Ptolemeu, la Copernicus si teoria sa
heliocentrica revolutionara, Kepler si Einstein
cu anti-gravitatia, vom deduce ca omul este
creativ si numai prin imaginatie si dovezi se
poate ajunge la o realizare ce ne poate
schimba perceptia asupra lumii.

Desi i-a trebuit doua milenii de descoperiri si
teorii, Paradoxul lui Olbers se afla printre
putinele probleme filozofice ce au avut parte
de o solutie, reusind sa ne dezvaluie
adevarata natura a universului si alte
informatii despre lumea in care traim.
Paradoxurile sunt facute pentru a fi gandite,
nu rezolvate.

,Important este sa nu te opresti niciodata din
a-ti pune intrebari.”- Albert Einstein.

Coordinator: Mariana Dumencu
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Did you know?

* In avacuum all bodies fall with the same speed because Earth’s gravity gives all bodies the
same speed?

» Flying squirrels, taguan, also named “living gliders”, a
species of squirrels the size of an usual cat that live in India
and Ceylon, when they open their wings, the width of their
"glider” has around 50 cm and, thus, it can complete flights
of about 50 m. Another species of flying squirrels,
dermoptera that live in the Sonde Islands and the Fillipines
complete jumps of 70m distance?

» For us to see ourselves better in a mirror, light should
fall on us and not behind us?

Fig. 1. Dermoptera

» The rocks placed in a semicircle near Adersbach repeat in a certain place silables from three
up to seven times, yet, at some footsteps from that place not even gunshots produce an echo?

The propter’'s cage in all theatres have the same
shape. It is sort of a "physics apparatus” and represends
some kind of concave accustic mirror that has a double
role, to stop the acoustic waves created by the prompter
from getting to the public and reflect to the stage?

«  Why insects often emit a sound? In most cases they
do not have special organs for emmiting those sounds.
The humming, heard only during the flight results only
because of the fact that, while flying, insects flap their
wings some times per second. Winds are a membrane,
and we know that every membrane or plate that oscillates
fast enough, faster than 16 times/s, emits a sound of a
certain frequence. The bee with its 440 flaps/s in free
flight emits tone A and with its 330 flaps/s in flight with
honey emits tone B.

Adobe Stogk | #283497018i1:5 §°

F| 2. Adersbach rocks




* In antiquity time was determined by the height of the sun or by length of shadow/the solar
dial. The first mechanical watch with escape was made in China in the year 725 AD de catre
maestrii Yi Xing si Liang Liangzan. Later, the secret behind the invented device got to the arabs
and afterwards to everyone else. At the start of the XVIII" century the minute hand appeared
on the watch and at the start of the XIX" century the secondary needle appeared.

Cadran solar de grddind, 1718

Fig. 3. Solar clock

» The fastest movement of a human is blinking, thus the expression "in the blick of an eye’

» At midnight we move, in the solar system, faster than at midday.
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Crosswords
Countries where you can find the landmarks below

L]

Across Down

2. we visit niagara falls . we visit the great wall
4. we visit the brandenburg gate . we visit the parthenon
7. we visit the pyramids . we visit big ben

8. we visit statue of liberty . we visit the tower pisa
10. we visit the eiffel tower . we visit Red Square
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Katherine Johnson
and
Space Flights

1. Introduction

Katherine Johnson, (Fig. 1.) a brilliant mind
who has always had an affinity to numbers,
has shaped the way for young

people of colour and girls alike

who dream to work someday for

the National Aeronautics and

Space Administration (NASA)

through the marvellous work she

has done in the last few decades.

In this article, her personal life
and work will be presented,
showing the importance of
women in science.

2. Her personal life

Born on 26th August 1918, in
White Sulphur Springs, a small
city in West Virginia, United
States of America, to Joylette Coleman and
Joshua Coleman, Katherine Johnson has
shown her extraordinary mathematical
abilities since her childhood. In her
autobiographical book she stated: “Math had
always come easily to me. | loved numbers
and numbers loved me. They followed me
everywhere. No matter what | did, | was
always finding something to count”. [1]

Even though she was the youngest of four
children, she used to help her older brother
with his mathematics exercises at the age of
only four years old. Her family valued
education, and so, she was taught basic
skills such as spelling before other children
her age. In no time at all, she excelled.

Because the school she attended in her natal
city did not offer classes for “coloured”
children past the seventh grade, the
Colemans decided to move to Institute, West
Virginia, in 1926, a place where their kids
could get the education they deserved, in

Fig.1. Katherine
Johnson (1918-2020)

Katherine Johnson
si
zborurile spatiale

1. Introducere

Katherine Johnson, (Fig. 1.) o minte

stralucita, care a avut intotdeauna o afinitate
pentru numere, a pavat drumul
tinerilor de culoare si a fetelor
deopotriva, care viseaza sa
lucreze intr-o Zi pentru
Administratia Nationala
Aeronautica gi Spatiala (NASA)
prin munca pe care a depus-o in
ultimele decenii.

In acest articol, viata personala si
munca sa vor fi prezentate,
aratand importanta femeilor in
stiinta.

2. Viata sa personala

Nascuta la 26 august 1918, in
White Sulphur Springs, un mic
oras din Virginia de Vest, Statele
Unite ale Americii, fiica lui Joylette Coleman
si a lui Joshua Coleman Katherine Johnson
SI a aratat abilitatile ei matematice
extraordinare inca din copilarie. In cartea ei
autobiografica, ea a declarat: ,Matematica
mi-a venit intotdeauna usor. Am iubit
numerele si numerele m-au iubit pe mine. M-
au urmat peste tot. Indiferent de ce faceam,
mereu gaseam ceva de numarat”. [1]

Chiar daca era cea mai mica dintre cei patru
copii, obisnuia sa-si ajute fratele mai mare cu
exercitile sale de matematica la varsta de
numai patru ani. Familia ei pretuia educatia
si, astfel, a fost invatata abilitati de baza, cum
ar fi ortografia, Thaintea altor copii de varsta
ei. In cel mai scurt timp, ea a excelat.

Deoarece scoala pe care a urmat-o in orasul
ei natal nu oferea cursuri pentru copiii ,de
culoare” dupa clasa a saptea, familia
Coleman a decis sa se mute la Institute,
Virginia de Vest, in 1926, un loc unde copiii
lor puteau obtine educatia pe care o meritau,




spite of the systemic oppression they had to
navigate through.

Johnson attended high school extremely
young, at ten years old. Just as before,
despite her age, she aced her classes, being
faster than her classmates. In 1931,
Katherine graduated high school as a
thirteen-year-old girl. A year later, she started
going to the West Virginia State College.

While she was studying for her degree,
several teachers took note of her genius,
particularly Dr. Evans and Dr. Claytor — the
third Black man to ever receive a PhD in
mathematics. Shortly after, Katherine took
every math course she could. Dr. Claytor
assisted her, ensuring she got all the classes
she required, and therefore creating special
ones adapted for her personal needs such as
The Geometry of Outer Space. He was
determined to help her succeed.

In 1937, as an eighteen-year-old, Johnson
graduated college summa cum laude with a
diploma in both Mathematics and French,
having the highest grade-point average
(GPA) in the first forty-six years of the
college’s existence. (Fig. 2.)

After graduating,
she focused on her
teaching career at a
black public school
in  Marion. That
same year, the
decision to integrate
the school was
made and Johnson
was chosen along
with two other men
to be the first black
students. She left
her teaching job,
enrolling in the graduate program offered by
the state.

3. Reaching for NASA (1953-1986)

It wasn’t until 1952 that at a gathering, one of
her relatives mentioned the National
Advisory Committee for Aeronautics (NACA)
— as NASA was formerly known as — held

Fig. 2. West Virginia State College (1930)

in ciuda opresiunii sistemice prin care au
trebuit sa navigheze.

Johnson a urmat liceul extrem de tanara, la
zece ani. La fel ca inainte, in ciuda varstei ei,
a excelat la ore, fiind mai rapida decét colegii
ei. In 1931, Katherine a absolvit liceul drept o
fata de treisprezece ani. Un an mai tarziu, a
inceput sa frecventeze Universitatea din
Virginia de Vest.

in timp ce studia pentru diploma, mai multi
profesori i-au remarcat geniul, in special Dr.
Evans si Dr. Claytor — al treilea barbat de
culoare care a primit vreodata un doctorat in
matematica. La scurt timp dupa aceea,
Katherine a urmat toate cursurile de
matematica pe care le-a putut. Dr. Claytor a
asistat-o, asigurandu-se ca primeste toate
cursurile necesare si, prin urmare, creand
unele speciale adaptate nevoilor ei

personale, cum ar fi Geometria Spatiului
Cosmic. Era hotarat sa o ajute sa reuseasca.

In 1937, la varsta de optsprezece ani,
Johnson a absolvit colegiul summa cum
laude cu o diploma atat in matematica, cat si
in franceza, avand cea mai mare medie a
notelor din primii patruzeci si sase de ani de
existenta a colegiului. (Fig. 2.)

Dupa ce a absolvit s-
a concentrat asupra
carierei sale
didactice la o scoala
publica pentru
persoanele de
culoare din Marion.
In acelasi an, a fost
luata decizia de a
integra scoala si
Johnson a  fost
WeslVirini&HegionalHistoryCenler aleasa Tmpreuné cu
alti doi barbati pentru
a fi primii elevi de
culoare. Si-a parasit slujba de cadru didactic,
inscriindu-se la programul de studii
superioare oferit de stat.

3. Cariera la NASA (1953-1986)

Abia Tn 1952, la o adunare de familie, una
dintre rudele ei a mentionat ca Comitetul
National Consultativ pentru Aeronautica
(NACA) — asa cum era NASA cunoscuta
anterior — detinea posturi deschise pentru




open positions for mathematician Black
Women to work as “computers”.

In June 1953, she accepted a job offer from
the Langley Memorial  Aeronautical
Laboratory. Soon after, Dorothy Vaughan
redirected her and another colleague, Erma
Walker to aid a white person with his
calculations. Unafraid to cross the lines that
existed back then between races, she dared
to question those who were considered
“superior”, proving her capability in handling
social interactions and her outstanding
mathematical knowledge. She spent the next
four years of her life analysing flights data in
order to ensure aircraft safety.

Afterwards, she was
assigned to help with
the investigation of a
mysterious plane
crash. Her research
showed that the plane
which disappeared
without a trace had
flown perpendicularly

By then, it was already
known wake turbulence
— swirls of atmospheric
wind disturbance — form behind planes. Her
analysis further revealed that these forces
can even somersault a spacecraft out of the
sky. This discovery was followed by new air-
traffic regulations meant to guarantee the
safety of flying.

On October 4, 1957, the Russian state
launched the first satellite to reach outer
space named Sputnik — fellow traveller.
Because during this period the tension
between USA and Russia was worsening,
people started questioning the Russians’
intentions, fearing that they may use the
satellite to spy on them.

USA’s first attempt as a countermeasure —
Vanguard — failed miserably, bursting into
flames only seconds after being launched,
crushing the hope of catching up with the
Soviet Union.

across the path of a jet. _ﬁ-—:ﬁ—ﬂr &

Fig. 3. Katherine Johnson working

femeile matematiciene de culoare pentru a
lucra drept ,calculatoare”.

In iunie 1953, ea a acceptat o oferta de
munca de la Laboratorul Aeronautic Langley
Memorial. Curand dupa, Dorothy Vaughan
le-a redirectionat pe ea si pe o alta colega,
Erma Walker, pentru a ajuta o persoana alba
cu calculele sale. Fara sa se teama sa treaca
peste granitele care existau atunci intre rase,
ea a indraznit sa-i puna la indoiala pe cei
care erau considerati ,superiori”, dovedindu-
si capacitatea de a gestiona interactiunile
sociale, dar si cunostiintele sale matematice
remarcabile. Si-a petrecut urmatorii patru ani
din viata analizand datele zborurilor pentru a
asigura siguranta aeronavelor.

Ulterior, a fost

desemnata sa ajute la

investigarea unui

accident aviatic

misterios. Cercetarile ei

au aratat ca avionul

care a disparut fara

urma a Zburat

perpendicular pe calea

; unui jet. Pe atunci, se

' sta deja ca se

formeaza turbulente de

siaj — vartejuri cauzate

de perturbari ale vantului atmosferic — in

spatele avioanelor . Analiza ei a mai aratat ca

aceste forte pot chiar s& arunce o nava

spatiala din cer. Aceasta descoperire a fost

urmata de noi reglementari ale traficului

aerian menite sa garanteze siguranta
zborului.

La 4 octombrie 1957, statul rus a lansat
primul satelit care a ajuns in spatiul cosmic,
numit Sputnik — coleg de calatorie. Pentru ca
in aceasta perioada tensiunea dintre SUA si
Rusia se inrautatea, oamenii au inceput sa
puna la indoiala intentiile rusilor, temandu-se
ca ar putea folosi satelitul pentru a-i spiona.

Prima incercare a SUA drept contramasura
— Vanguard — a esuat lamentabil, izbucnind
in flacari la doar cateva secunde dupa
lansare, zdrobind speranta de a ajunge din
urma Uniunea Sovietica.




The launch urged
American  scientists to
educate one another about
space so as to ‘keep the
world safe’. Because of this
some of Johnson’s
calculations became a part
of a document called
“‘Notes on Space
Technology” created in
1958 during this crisis.

As NACA was absorbed
into NASA later that year,
the focal point of her work moved towards
sending the first man to space.

She did the trajectory analysis for Alan B.
Shepard Jr. and the May 1961 Mercury-
Redstone spacecraft — Freedom 7 — United
States of America’s first human spaceflight,
although the Space Race was still being won
by the Soviet Union.

As NASA was preparing for sending the first
man to the moon, aiming to surpass Russia
after decades of falling behind in terms of
advanced spatial missions, Johnson was
working harder than ever to get the
mathematical equations right. In 1962, she
worked for John Glenn’s mission. Without a
doubt, this marks what she is most known for.
The complexity of the orbital mission
required the construction of a worldwide
network for communication that linked
stations to track the spaceship — Friendship
7 — to IBM computers in Washington D.C.;
Cape Carnival, and Bermuda.

Glenn’s flight turned out to be a great
success, being the pivot of the “Space Race”.
Furthermore, she helped with the trajectory
calculations for the Apollo 11 flight to the
Moon on July 16, 1969, when astronauts Neil
Armstrong, Edwin “Buzz” Aldrin, and Michael
Collins were set to become the first human
beings to land on the moon. (Fig. 5.)

Through the rest of Katherine’s involvement
with NASA, she worked on the Space Shuttle
program, the Earth Resources Technology
Satellite (ERTS) — these are satellites that
are meant for the monitoring of the planet’s

Lansarea i-a indemnat pe
oamenii de stiinta americani
sa se educe unii pe altii
despre spatiu pentru a
,pastra lumea in siguranta”.
Din aceasta cauza, unele
dintre calculele lui Johnson
au devenit parte a unui
document numit ,Note

despre tehnologia spatialad”
Juer creat in 1958 in timpul
acestei crize.

Fig. 4. Sputnik 1 (1957)

Pe masura ce NACA a fost
absorbita de NASA mai
tarziu in acel an, punctul focal al muncii ei s-a
mutat pe trimiterea primului om in spatiu.

Ea a facut analiza traiectoriei pentru Alan B.
Shepard Jr. si nava spatiala Mercury-
Redstone din mai 1961 — Freedom 7 — primul
zbor spatial cu echipaj din Statele Unite ale
Americii, desi Cursa Spatiald era Tinca
castigata de Uniunea Sovietica.

in timp ce NASA se pregdtea pentru
trimiterea primului om pe Luna, cu scopul de
a depasi Rusia dupa decenii in care a ramas
in urma in ceea ce priveste misiunile spatiale
avansate, Johnson muncea mai mult ca
niciodata pentru a obtine ecuatiile
matematice corecte. In 1962, ea a lucrat
pentru misiunea Ilui John Glenn. Fara
indoiala, aceasta marcheaza cea mai
cunoscuta realizare a sa. Complexitatea
misiunii orbitale a necesitat construirea unei
retele mondiale de comunicatii care lega
statile de urmarire a navei spatiale -
Friendship 7 — la computerele IBM din
Washington D.C.; Cape Carnival si Bermuda.

Zborul lui Glenn s-a dovedit a fi un mare
succes, fiind pivotul ,Cursei Spatiale”.

Mai mult, ea a ajutat la calculele traiectoriei
pentru zborul Apollo 11 catre Luna la 16 iulie
1969, cand astronautii Neil Armstrong, Edwin
,Buzz” Aldrin si Michael Collins urmau sa
devina primele fiinte umane care aterizeaza
pe Luna. (Fig. 5.)

Tn timpul implicarii lui Katherine cu NASA, ea
a lucrat si la Satelitul de Tehnologie a
Resurselor Paméntului (ERTS) — acestia
sunt sateliti care sunt predestinati pentru
monitorizarea oceanelor planetei,




oceans, forestry, land development and
many more aspects —, authored twenty-six
research reports, and worked on plans for a
mission on Mars.

4. Honours

She retired in 1986,

after thirty-three

years at Langley, and

yet her list of
accomplishments did

not end here. She

spent the years in
retirement
encouraging

students to enter the ; et
fields of Science, & AR
Technology,
Engineering, and
Mathematics known
as STEM.

At the age of 97, she was awarded the
Presidential Medal of Freedom by President
Barack Obama. This is the highest civilian
honour someone can receive in the USA.

(Fig. 6.)

Several facilities have been named after
Johnson, including a NASA building, and in
2018, she was awarded an honorary
doctorate by the College of William and Mary.

5. Conclusions

Why is Katherine such a
significant  personality even
today?

Taking everything into account,
despite the challenges she
faced as a woman of colour in
STEM, she succeeded in
becoming an American hero,
and a model for young people
all over the world through her
hard work, determination, love
for her job, and numbers. By
becoming a NASA employee,
her calculations and
discoveries have been pivotal
for the human spaceflights as
we know them nowadays.

Fig. 5. The first berson who landed on the
Moon

Fig. 6. Johnson
receiving the
Presidential Medal of
Freedom (2015)

silvicultura, dezvoltarea terenurilor si multe
alte aspecte —, a fost autoarea a douazeci si
sase de rapoarte de cercetare si a lucrat la
planuri pentru o misiune pe Marte.

4. Onoruri

S-a pensionat 1n
1986, dupa treizeci si
trei de ani la Langley,
si totusi lista ei de
realizari nu s-a
incheiat aici. Ea si-a
petrecut anii la
pensie incurajand
studentii sa intre in
domeniile Stiintei, ale
Tehnologiei, ale
Ingineriei  si  ale
Matematicii
cunoscute sub
numele de STEM.

La varsta de 97 de ani, ea a fost distinsa cu
Medalia Prezidentiala a Libertatii de catre
presedintele Barack Obama. Aceasta este
cea mai mare onoare civila pe care o poate
primi cineva in SUA. (Fig. 6.)

Mai multe facilitdti au fost numite dupa
Johnson, inclusiv o cladire NASA, iar in
2018, ea a primit un doctorat onorific de catre
Colegiul William si Mary.

5. Concluzii

De ce este Katherine o
personalitate atat de signifianta
chiar si acum?

Luadnd totul in considerare
Katherine Johnson, in ciuda
provocarilor cu care s-a
confruntat drept o femeie de
culoare in STEM, a reusit sa
devina un erou american si un
model pentru tinerii din intreaga
lume prin munca ei asidua,
determinarea, dragostea pentru
meseria ei si pentru cifre.
Devenind angajata  NASA,
calculele si descoperirile ei au
fost esentiale pentru zborurile
spatiale cu echipaj asa cum le
cunoastem in zilele noastre.
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The evolution of the
3D printer

When we think of a 3D printer, we think of a
modern invention, no more than 10 years old,
but in reality, the concept of a 3D printer was
documented more than a hundred years ago.
In this article we explore how additive
manufacturing emerged as a concept, how
the 3D printer was conceived, realised,
popularised and the current stage of
development. In addition | will briefly
describe the evolution of the materials used
with a 3D printer and a glimpse into the
future.

1. Short history

3D printing is the basis of additive
manufacturing, which is different from
subtractive manufacturing, because it is
specific to traditional manufacturing.

The concept of 3D printing was first
described in 1945 by writer Murray Leinster
in the short story ,,Things Pass By...". But this
constructor is both efficient and flexible. |
feed magnetronic plastics — the stuff they
make houses and ships of nowadays — into
this moving arm. It makes drawings in the air
following drawings it scans with photo-cells.
But plastic comes out of the end of the
drawing arm and hardens as it comes ...
following drawings only [1].

However, the first patent for what might have
been called a "3D printer" was only filed in
1971 by Johannes F Gottwald, who had the
idea of creating a liquid metal object that
would be reinforced in a shape described by
the printer head on several layers. This
machine was called the Liquid Metal
Recorder [2].

A 3D printer is a device that can create a
physical object using a three-dimensional
digital model.

The first prototype 3D printer was created in
Japan in 1980 by Hideo Kodama [3], who
used a polymer material that cures quickly

Evolutia imprimantei 3D

Cand ne gandim la o imprimanta 3D, avem in
minte o inventie moderna, nu mai veche de
10 ani, dar in realitate, conceptul de
imprimanta 3D a fost documentat acum mai
bine de o suta de ani. In acest articol vom
explora modul in care fabricatia aditiva a
aparut ca si concept, modul in care
imprimanta 3D a fost proiectata, realizata,
popularizata si stadiul actual de dezvoltare.
In plus o sa descriem pe scurt evolutia
materialelor utilizate pentru imprimanta 3D
dar si o scurta privire spre viitor.

1. Scurt istoric

Imprimarea 3D sta la baza fabricatiei aditive
(cu adaugare de material), termen preluat din
limba engleza (additive manufacturing) si
care este diferita de fabricatia substractiva
(cu Tinlaturare de material), termen de
asemenea preluat din limba engleza
(subtractive  manufacturing), care este
specifica fabricatiei traditionale.

Conceptul de imprimare 3D a fost descris
pentru prima data in anul 1945 de scriitorul
Murray Leinster in scurta poveste Things
Pass By:.. ” Dar acest constructor este atat
eficient, cat si flexibil. Eu introduc materiale
plastice magnetronice - lucrurile pe care le
fac casele si navele in zilele noastre - in
acest brat in miscare. Face desenele in aer
urmarind desenele pe care le scaneaza cu
fotocelule. Dar plasticul iese din capatul
bratului de desenat si se intareste pe masura
ce inainteaza.. urmarind doar desenul” [1].

Totusi, primul brevet pentru ceea ce ar fi
putut fi numit “imprimanta 3D” a fost depus
doar in 1971 de Johannes F Gottwald, care a
avut ideea sa creeze un obiect din metal
lichid care se intareste intr-o forma descrisa
de capul imprimantei, pe mai multestraturi.
Acest aparat a fost numit Liquid Metal
Recorder [2].




when exposed to ultraviolet (UV) light. His
invention is considered a primitive version of
the Stereolithography (SLA) printer.

In 1986, Charles Hull
invented the SLA printer
(Fig. 1) and created the 3D
Systems company. Two
years later, Scott Cump
invented the FDM (Fused
Deposition Modeling)
printer and created
Stratasys [4]. These two
companies have become
two of the leading
companies in the 3D
printer manufacturing
industry.

In Fig. 1, on the left is a computer that
coordinates the printing process, and on the
right is the printer itself. An SLA printer
creates a three-dimensional object from a
resin that hardens when exposed to
ultraviolet light.

For a very long time, 3D printing was a very
expensive process, mostly used only in
specific applications.

This began to change in 2005 when Adrian
Bowyer, an English mathematician and
engineer, launched RepRap, an open-source
project, with the goal of making a 3D printer
that would be able to

create the parts from which

it is built, i.e. build a copy of

itself [6]. The first printer to

incorporate the RepRap

philosophy was the Darwin

1.0 printer (Fig. 2).

The RepRap project was
the factor that made 3D
printers available to
everyone and launched
them into the mainstream.

Three contributing

participants in the RepRap

project, Bre Pettis, Adam Mayer and Zach
Smith, have set up a company to spread this
technology to consumers. It is the MakerBot
company that brought to market the first fully
assembled 3D printer for consumers (Fig. 3).

Fig. 1. SLA-1 printer, designed by
Charles Hull

O imprimanta 3D este un dispozitiv care
poate crea un obiect fizic utilizand un model
digital tridimensional.

Primul prototip de
imprimanta 3D a fost creat
in Japonia in anul 1980 de
Hideo Kodama [3], care a
folosit ca material un
polimer cu intarire rapida
atunci cand este expus
luminii  ultaviolete (UV).
Inventia sa este
considerata o versiune
primitiva de imprimanta
SLA (Stereolithography).

In anul 1986, Charles Hull
a inventat imprimanta SLA (Fig. 1) si a creat
compania 3D Systems. Doi ani mai tarziu,
Scott Cump a inventat imprimanta FDM
(Fused Deposition Modeling) si a creat
compania Stratasys [4]. Aceste doua
companii au ajuns sa fie doua dintre cele mai
importante companii din industria fabricarii
de imprimante 3D.

In Fig. 1, in partea stdnga se afla un

calculator care coordoneaza procesul de

imprimare, iar la dreapta se afla imprimanta

propriu-zisa. O imprimanta SLA creeaza un

obiect tridimensional dintr-o rasina care se

intareste cand este expusa la Ilumina
ultravioleta.

Pentru foarte mult timp,
imprimarea 3D a fost un
proces foarte scump,
folosit in mare parte doar in
cadrul unor  aplicatii
specifice.

Acest lucru a inceput sa se

P RN A schimbe in anul 2005 cand
based on the RepRap project

Adrian Bowyer, un
matematician si inginer
englez, a lansat proiectul
RepRap, un proiect open-source, cu scopul
fabricarii unei imprimante 3D care sa fie
capabila sa creeze partile din care este
construita, adica sa isi construiasca o copie




In Fig. 3 it can be seen that
this version is built with laser-
cut wooden panels, creating a
printer that is financially

affordable for consumers. SpaL I

After the expiration of the
original FDM printing patent
protection period in 2009, new
avenues for 3D printer
innovation opened up [5]. In
2018, Creality, a company
located in Shenzhen, China,
had a huge success with the
launch of the Ender -3 printer,
which dropped the price on
the commercial printer to
around $200.

Currently there are 3 major methods of 3D
printing or additive manufacturing (AM):

e Fused Deposition Modeling (FDM) - layer-
by-layer deposition of a material using a
photosensitive resin and an LCD (SLA) or
using a hot-end that melts the thermoplastic
or metal;

e L aser Sintering Platform - a laser is used to
selectively melt a layer of metal or plastic
powder;

e ZPrinter Platform - relies on a chemical
reaction to form this material into powder
form.

2. Makers - a new type of users and
producers

Today, it's gotten to the point where you don't
have to make a huge investment to get a 3D
printer. This, along with the fact that the
RepRap project has demonstrated the
importance of keeping technology open-
source, has led to the creation of a group of
people called "Makers". This group has
adopted 3D printing technology not as a tool
to create a special product, but as a hobby.
They buy printers, learn the technology and
then use it to create their own projects,
experiment and improve 3D printing
technology.

We can see how this "Maker movement" has
been one of the biggest sources of
innovation in the 3D printer industry,
comparable to major players like Stratasys,
3D Systems, Objet, Z Corp and Solidscape.

Fig. 3. Cupcake CNC,
MakerBot's first 3D printer

[6]. Prima imprimanta care a
incorporat filozofia RepRap a
fost imprimanta Darwin 1.0
(Fig. 2).

Proiectul RepRap a fost
factorul care a facut
disponibile imprimantele 3D
pentru toata lumea si care le-a
lansat in mainstream.

Trei participanti contributori ai
proiectului RepRap, Bre
Pettis, Adam Mayer si Zach
Smith au infiintat o companie
care sa aiba ca scop
raspandirea acestei tehnologii
la consumatori. Este compania MakerBot
care a adus pe piata prima imprimanta 3D
asamblataa complet pentru consumatori
(Fig. 3).

In Fig. 3 se poate observa ca aceasta
versiune este construita cu panouri de lemn
taiate cu laser, credand o imprimanta
accesibila financiar pentru consumatori.

Dupa expirarea perioadei de protectie pentru
brevetul original de imprimare FDM in 2009,
s-au deschis noi cai pentru inovarea
imprimantei 3D [5]. In 2018, Creality, o
companie localizata in Shenzhen, China, a
avut un succes enorm odata cu lansarea
imprimantei Ender -3, care a scazut pretul la
imprimanta comerciala la aproximativ 200 $.

in prezent existdi 3 metode majore de
imprimare 3D sau fabricatie aditiva (AM):

° Fused Deposition Modeling (FDM) —
se depune, strat cu strat, un material folosind
o rasina fotosenzitiva si un ecran LCD (SLA)
sau folosind un terminal cald (hot-end) care
topeste materialul termoplastic sau metalul;
° Laser Sintering Platform - se
foloseste un laser pentru a topi selectiv un
strat de pulbere de metal sau plastic;

° ZPrinter Platform — se bazeaza pe o
reactie chimica pentru a Tntarii materialul sub
forma de pulbere.

2. Makers — un nou tip de utilizatori si
producatori

In prezent, s-a ajuns in punctul in care nu
trebuie sa faci o investitie imensa pentru a




Another consequence of the falling price of
3D printers is the creation of more groups of
people with different preferences and needs.
So now companies are motivated to create
products at different prices.

A"Maker", who aims to learn technology, can
afford to buy a $200 printer that can't solve
complex problems. An artist, on the other
hand, wants a printer that will create his
designs without having to make multiple
adjustments, so he will have to pay a
premium price.

3. Adoption of 3D printing in industry
3D printing technology is still largely used for
rapid prototyping because it makes it
possible to create, with several iterations, a
product in a very short time. However, other
applications have been found where the use
of 3D printers is profitable. The production of
components in small quantities is one of
these. Companies can make products for
smaller groups of people without increasing
the price.

Another application is the creation of objects
with shapes that are difficult or even
impossible to create using traditional
processes. In the aerospace industry [7], 3D
printers are being used to create
revolutionary structures. For example, the
use of 3D printed components in the 787
Dreamliner aircraft built by Boeing and the
rocket built by the start-up Relativity Space.

In the medical industry, as more materials
are approved for medical applications,
custom 3D-printed prosthetics are becoming
increasingly common.

4. The future of 3D printers

The future of 3D printer technology is difficult
to predict because the technology is
advancing so rapidly. Improvements are not
just limited to the printers, but also to the
software used in combination with them. For
example, one slicer and printer technology
that is now used only experimentally is non-
planar printing, a technology that allows one
of the biggest shortcomings of FDM printing
to be addressed: scale. Because 3D printing
is done in layers, it means that any surface
curved along an axis will have a visible,
scale-like transition between layers. Non-

obtine o imprimanta 3D. Acest lucru, alaturi
de faptul ca proiectul RepRap a demonstrat
importanta de a pastra tehnologia open-
source, a dus la crearea unui grup de oameni
numiti in engleza “Makers”. Acest grup a
adoptat tehnologia imprimantei 3D nu ca pe
0 unealta cu scopul creerii unui produs
special, ci ca pe un hobby. Ei cumpara
imprimante, invata tehnologia si apoi o
folosesc pentru a-si crea propriile proiecte, a
experimenta si  pentru a Tmbunatati
tehnologia de imprimare 3D.

Putem observa cum acest “Maker
movement” a constituit una dintre cele mai
mari surse de inovare in industria
imprimantelor 3D, putadnd fi comparabil cu
jucatori importanti ca Stratasys, 3D Systems,
Objet, Z Corp si Solidscape.

De asemenea, o alta consecinta a scaderii
pretului imprimantelor 3D este crearea a mai
multor grupuri de oameni cu preferinte si
nevoi diferite. Asadar acum companiile sunt
motivate sa creeze produse la preturi diferite.

Un “Maker”, care are ca scop invatarea
tehnologiei, isi poate permite sa cumpere o
imprimanta de 200 $ cu care nu poate
rezolva probleme complexe. In schimb, un
artist doreste sa aiba o imprimanta care sa fi
creeze modelele, fara sa trebuiasca sa faca
multiple ajustari, de aceea va trebui sa
plateasca un pret premium.

3. Adoptarea imprimantei 3D in industrie
Tehnologia de imprimare 3D inca este in
mare parte utilizata pentru prototipare rapida
deoarece face posibila crearea, cu mai multe
iteratii, a unui produs intr-un timp foarte
scurt. Totusi, s-au gasit si alte aplicatii in care
utilizarea imprimantelor 3D este
avantajoasa. Productia de componente in
cantitdti mici este unul dintre acestea.
Companiile pot sa realizeze produse pentru
grupuri mai mici de oameni fara sa creasca
pretul.

O alta aplicatie este crearea obiectelor cu
forme dificile sau chiar imposibil de creat prin

procedee traditionale. In industria
aeronautica si spatiala [7], imprimantele 3D
sunt utilizate pentru a crea structuri
revolutionare. De exemplu, utilizarea




planar printing allows the
printer to move the hot
head of the printer along all
three coordinate axes at
the same time, creating a
smooth surface (Fig.4).

In addition to making the
resulting product more
aesthetically pleasing, non-
planar printing also brings
functional improvements.
For example, a non-planar
printed aircraft wing will be
much more aerodynamic
than a conventional printed
one (Fig.5).

5. Evolution of materials used in 3D
printing
Today a wide variety of materials are used,
such as metal alloys and thermoplastic
resins, with thermoplastics being the most
preferred.

One of the earliest thermoplastics (which
soften on heating) used was ABS
(Acrylonitrile Butadiene Styrene) which is
used in injection moulding. It was quickly
discovered that this material is not ideal for
3D printing. ABS deforms easily when the
temperature varies, has a fairly high melting
temperature and emits toxic fumes when
melted. Yet it is still widely used today.

Very quickly, attempts
were made to print with
PLA (PolyLactic Acid), a
material that has a much
lower melting point and
does not release toxic
fumes.

Further on more types of
plastics were added like:
PET (PolyEthylene
Terephthalate), TPU
(Thermoplastic PolyUrethane), Nylon, PC
(PolyCarbonate), etc.

A variety of alloys and filaments have also
been designed with different non-plastic
materials, which have wood fillers, carbon
fibre, etc.

Nonplanar 3D FDM-Printing

Fig. 4. Comparison between a
traditional printed object (left)
and a non-planar printed object
(right)

Fig. 5. Non-planar printed aifcraft
wing

componentelor imprimate
3D la avionul 787
Dreamliner, construit de
Boeing si la racheta
construita de start-up-ul
“Relativity Space”.

In industria medicala, pe
masura ce mai multe
materiale sunt aprobate
pentru aplicatii medicale,
protezele personalizate
obtinute prin imprimare 3D
devin din ce in ce mai
comune.

4. Viitorul imprimantelor
3D

Viitorul tehnologiei imprimantelor 3D este
dificil de precizat deoarece tehnologia
inregistreaza avansuri foarte  rapide.
Imbunatatirile nu sunt limitate doar la
imprimante, ci si la software-ul care se
foloseste in combinatie cu ele. De exemplu,
o tehnologie a slicer-elor si a imprimantelor
care acum este folosita doar experimental
este aceea de imprimare non planara,
tehnologie care permite sa se rezolve unul
dintre cele mai mari deficiente ale imprimarii
FDM: efectul de scara. Datorita faptului ca
imprimarea 3D este realizata pe straturi,
inseamna ca orice suprafata curbata dupa o
axa, o sa aiba tranzitia dintre straturi vizibila,
asemanatoare cu o scara. Imprimarea non
planara fi permite
imprimantei sa deplaseze
capul cald (hot head) al
imprimantei dupa toate
trei axele de coordonate,
in acelasi timp, creénd o
suprafata neteda (Fig.4).

Pe langa faptului ca
produsul rezultat este
mult mai placut estetic,
imprimarea non planara
aduce si Tmbunatatiri
functionale. De exemplu o aripa de avion
imprimata non-planar o sa fie mult mai
aerodinamica decat una imprimata
conventional (Fig.5).

e




6. Conclusion

3D printing is no longer a technology of the
future, but is already present in today's
industries and even with individual users.
The benefits of open-source licensing have
also contributed to this.

The history and evolution of 3D printing
technology proves that we should not
abandon a project just because it has not
proven reliable today.

We can imagine what the future of additive
technologies is, because , it is clear that we
have only scratched the surface of what can
be done with this technology!

Coordinator: Helerea Elena
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5. Evolutia materialelor utilizate in
imprimarea 3D

In prezent se foloseste o mare varietate de
materiale, cum sunt: aliajele metalice si
rasinile termoplastice, fiind preferate mai

ales termoplasticele.

Unul dintre primele materiale termoplastice
(care se Tnmoaie la incalzire) utilizate a fost
ABS (Acrylonitrile Butadiene Styrene) care
este utilizat in turnarea prin injectie. Foarte
repede s-a descoperit ca acest material nu
este ideal pentru imprimarea 3D. ABS se
deformeaza usor cand temperatura variaza,
are temperatura de topire destul de mare si
emite vapori toxici cand este topit. Totusi inca
ramane foarte utilizat si in prezent.

Foarte repede s-a incercat imprimarea cu
PLA (PolyLactic Acid), material care are un
punct de topire mult mai scazut si nu degaja
vapori toxici.

In continuare s-au addugat mai multe tipuri
de materiale plastice ca: PET (PolyEthylene
Terephthalate), TPU  (Thermoplastic
PolyUrethane), Nylon, PC (PoliCarbonat),
etc.

De asemenea au fost concepute o
multitudine de aliaje si filamente cu diferite
materiale non-plastice, care au umplutura de
lemn, fibra de carbon, etc.

6. Concluzie
Imprimanta 3D nu mai este o tehnologie a
viitorului, ci este deja prezenta in industriile
de azi si chiar la utilizatori individuali. La
acestea au contribuit si beneficiile licentelor
open-source.

Istoricul si evolutia tehnologiei de imprimare
3D dovedesc ca nu trebuie sa abandonam
un proiect doar pentru ca nu s-a dovedit fiabil
in prezent.

Ne putem imagina care este Vviitorul
tehnologiilor aditive, deoarece , este clar ca
doar am zgéariat putin suprafata lucrurilor
care pot fi facute cu aceasta tehnologie!
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