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	FREQUENTLY ASKED QUESTIONS ABOUT PLASTICS TESTING   

Fonte: http://www.ptli.com/faq.asp

1. What type of plastic is this? Is it contaminated? 
The easiest way to determine the identity of a plastic is by Fourier Transform Infrared Analysis (FTIR). Light in the infrared spectrum is passed through a small amount of the sample and the wavelengths where the light is absorbed or transmitted are measured and automatically entered into a computer. The resultant spectrum looks like a series of peaks and valleys and acts like a fingerprint for each material. The computer compares the fingerprint to known spectra to identify the generic type of material, i.e. polycarbonate, acetal, polypropylene etc. Further thermal analysis, such as Differential Scanning Calorimetry (DSC) may be required to refine the identification of some materials (i.e. nylon type, or homopolymer vs. copolymer). Additionally, computer subtraction of one spectrum from another can be used to identify contaminants which are present in sufficient quantity.

2. Is my material degraded from molding? Is regrind present? 
Nearly all molding processing and thermal histories including the use of regrind, cause some polymer degradation. One of the most common ways to determine the extent of this degradation is to look for changes in the molecular weight (i.e. polymer chain length) that occur as a material breaks down. One test that correlates to molecular weight is Melt Flow Index, where the amount of melted plastic that flows in a given time through a controlled orifice at a specific temperature and pressure is measured. Other techniques use viscosity tests like Intrinsic Viscosity or Relative Viscosity where the flow properties of the dissolved polymer are determined. Comparison of the molded sample to the original resin can be used as a measure of the amount of degradation. It is virtually impossible to tell if regrind is present from degradation studies since it is impossible to distinguish between the effects of regrind, excessive heat, improper shot to barrel ratio, wet resin or any of the other common causes of molecular weight reduction.

3. Why is my part cracking? 
There are many reasons plastic parts crack. Some of the most common are stress related due to molded in stress or poor part design, chemical attack which can be accentuated by stress, cross-polymer contamination which can also cause delamination, and poor processing which has resulted in degraded, brittle parts. Failure analysis of a cracked part often entails evaluating for most likely of these causes after a careful visual inspection of the part.


1. De acordo com o texto, combine a primeira e a segunda coluna:

	  1. fingerprint
	(   )  tensão residual.

	  2. chain length
	(   )  comprimento de onda.

	  3. regrind
	(   )  espectros.

	  4. wet
	(   )  impressão digital.

	  5. shot to barrel ratio
	(   )  dosagem.

	  6. wavelengths 
	(   )  fluidez, fluxo.

	  7. flow
	(   )  comprimento da cadeia.  

	  8. spectra
	(   )  apresentar rupturas. 

	  9.stress
	(   )  moído.

	10.crack
	(   )  úmido(a).


2.  Complete o quadro abaixo, com informações retiradas do texto.
	
	Parágrafo
	Informação no texto

	2.1 Como detectar degradação polimérica.
	
	

	2.2 O que o Melt Flow Index mede.
	
	

	2.3 Por que as peças apresentam rachaduras. 
	
	

	2.4 Causas de redução do peso molecular.
	
	

	2.5 Formas para a identificação de plásticos. 
	
	


ASTM D 1003-07 STANDARD TEST METHOD FOR HAZE AND LUMINOUS TRANSMITTANCE OF TRANSPARENT PLASTICS  

1 . Scope
     1.1 This test method covers the evaluation of specific light-transmitting and wide-angle-light-scattering properties of planar sections of materials such as essentially transparent plastic. Two procedures are provided for the measurement of luminous transmittance and haze. Procedure A uses a hazemeter as described in Section 5 and Procedure B uses a spectrophotometer as described in Section 8. Material having a haze value greater than 30 % is considered diffusing and should be tested in accordance with Practice E 167.

    1.2 The values stated in SI units are to be regarded as standard.

 Note 1 :  For greater discrimination among materials that scatter a high percent of light within a narrow forward angle, such as is the case with abraded transparent plastics, adjust the hazemeter and perform measurements in accordance with Test Method D 1044.

…..

4. Significance and Use 

    4.1 Light that is scattered upon passing through a film or sheet of a material can produce a hazy or smoky field when objects are viewed through the material. Another effect can be veiling glare, as occurs in an automobile windshield when driving into the sun. 

   4.2 Although haze measurements are made most commonly by the use of a hazemeter, a spectrophotometer may be used, provided that it meets the geometric and spectral requirements of Section 5.  The use of a spectrophotometer for haze measurement of plastics can provide valuable diagnostic data on the origin of the haze, and Procedure B is devoted to the use of a spectrophotometer.

Index Terms 
haze; luminous transmittance; regular transmittance; transparent plastics 



Light scattering – difusão de luz                            veiling glare – luminosidade ofuscante  
Luminous transmittance-  transmitância luminosa    haze  - opacidade     

1. Encontre, no texto, palavras derivadas das seguintes e traduza-as :   

	1. measure
	
	
	6. smoke
	
	

	2. essential 
	
	
	7. great
	
	

	3. describe
	
	
	8. geometry
	
	

	4.spectrum
	
	
	9. diffuse
	
	

	5. evaluate
	
	
	10. haze
	
	


2. Localize no texto as seguintes informações. 

A. O objetivo deste ensaio.

B. Quantos procedimentos ele prevê.

C. O tipo de material que terá que ser testado através da Prática E 167.

D. Efeitos que a luz difusa através de  um filme/ lâmina plástica pode produzir.

E. Os aparelhos nos quais podem ser feitas as medições.

3. Relacione os marcadores discursivos sublinhados no texto e dê sua tradução.   ___________________________________________________________________________________________________________________________________________

MARCADORES DISCURSIVOS

Marcadores discursivos, frequentemente representados por conjunções, são termos  utilizados para ligar  idéias  e orações, estabelecendo relações lógicas  entre elas.  O uso destas palavras ou expressões confere maior clareza e organização ao texto e, portanto, maior coesão textual.  Observe exemplos de marcadores de discurso no quadro a seguir: 
	ADIÇÃO
	CAUSA E CONSEQÜÊNCIA
	CONCLUSÃO

	And      (e) 

in addition /besides/furthermore / moreover  

        (além disso)

as well as / in addition to           (além de)

also/too/ as well    (também ) 

both … and       (tanto .. quanto)  

not only…but also ( não só…mas também)
	So, then  (assim)

Therefore / for this reason  ( portanto)

Hence/as a result/ consequently/

( consequentemente )

thus/ this way/ thereby   (desta forma) 

because  (porque, por causa de) 

due to   (devido a) 

as / since   (já que, visto que) 
	In short/ in summary/in conclusion/ to sum up ( em resumo) 

Finally / at last / lastly (finalmente)

To conclude  ( para concluir)

As we have seen (conforme visto) 



	INTRODUÇÃO
	TEMPO 
	CONTRASTE, CONCESSÃO

	as referred to  (conforme mencionado)

by the way (a propósito)  

concerning/regarding (no que diz respeito a)

(at) first / first of all /in the first place 

(primeiramente)

initially  (inicialmente) 

speaking of   (falando em) 

to begin with /to start with (para iniciar) 
	when (quando)

while( enquanto)

after a while  (depois de algum tempo)

meanwhile  ( no meio tempo)

since  (desde) 

soon ( logo, breve)

before   ( antes ) 

after/afterwards  (posteriormente)   

at last/finally  (finalmente) 

at present / presently/ currently (atualmente) 

lately  (ultimamente)

later  (mais tarde, após) 

shortly after (logo após)

then /thereafter/next  (a seguir )  

up to now (até o momento)
	But       (mas) 

However / nevertheless /yet  ( entretanto)

Although /even though /though (embora)

despite the fact that (apesar do  fato de)

in spite of (apesar de)

rather than / instead of  (ao invés de )

whereas/while/ inasmuch as (enquanto que)

on the other hand /nonetheless (por outro lado) 

	
	
	EXEMPLIFICAÇÃO

	
	
	e.g. 

i.e. 

for instance /for example  (por exemplo) 

such as  (tal como) 

namely (a saber) 

like(como)

	COMPARAÇÃO
	REITERAÇÃO
	CONDIÇÃO

	like/as   (como, conforme) 

Than   (do que) 

in the same  way /likewise/similarly/

correspondingly  ( do mesmo modo)
	that is  (isto é)

in other words (em outras palavras)

in short /in brief  (em resumo) 

that is to say    / i.e. ( isto é)
	If            (se>condição)    whether  (se>alternativa)          

Unless     ( a menos que) 

provided that /on condition that /as long as (desde que)

in case  (caso) 

	PROPÓSITO
	DÚVIDA 
	ALTERNATIVA
	ÊNFASE

	in order to/ so as to

(a fim de ) 
	Perhaps/maybe   (talvez)  

Possibly (possivelmente)
	Otherwise/ or else  (caso contrário)

either … or … (ou …ou)

neither … nor … (nem …nem)
	As a matter of fact/ In fact/  Actually/ Indeed   ( De fato, Realmente) 


EXERCÍCIOS

	1. Complete as seguintes frases  usando :   although, in spite of, because, because of.

1.  I went home  early _____________________I wasn’t feeling well.

2.  ______________ we had planned everything carefully, a lot of things went wrong.

3.   She only accepted the job ________________ the salary, which was very high.

4.   _____________________ it rained a lot, we enjoyed our holiday.

5.   She accepted the job _______________________ the salary, which was very low.

6.   _______________________ all our careful plans, a lot of things went wrong.

7.   I couldn’t get to sleep __________________________ the noise.

8.   I didn´t eat anything  ________________________ I was very hungry.

9.   He passed the test ________________________  he studied a lot. 

10. ___________________  I had an umbrella, I got all wet. 


	    Daniela  is going trekking in the mountains. She is going to take these things with her : 

        some cereal bars  - a GPS  watch - a raincoat  - her camera  - some water  - a towel

    She has decided to take these things because:

        perhaps she’ll want to go swimming            it’s possible she’ll get lost                                  

        she might get hungry                                    she might want to take pictures                 

        perhaps she’ll get thirsty                               perhaps it’ll rain




2. Escreva frases sobre a aventura de Daniela, usando o marcador discursivo  in case: 

 1. She’s going to take some cereal bars in case  she gets hungry.

 2. She’s going to take  her GPS watch   in case she ____________________________.  

 3. She’s going to take a raincoat ___________________________________________. 

 4. She´s going to take her camera __________________________________________. 

 5. She´s going to _______________________________________________________.

 6. She´s   _____________________________________________________________.

3 - Escolha o marcador discursivo correto para ligar as  seguintes orações:

1. You can  use my car      unless/as long as     you drive carefully.

2. Can you turn off the light   after/as   you go out?  

3.  I’m playing tennis tomorrow     unless/ providing      it’s raining.

4.  If/As    it was a public holiday, all the shops were shut.  

5.  I don’t mind if you come home late     unless/ as long as     you come in quietly.

6.  We didn´t know what time it  was  although/ because  none of us had a watch.  

7.  Children can use  the swimming pool   unless/provided    they are with an adult.

8.  I couldn’t sleep   though/  in case      I was very tired.

9.  You can borrow the money   provided / unless   you return it  in two weeks.

10.  Angela got married  as if / when  she was 23. 

Cavity pressure measurement for injection moulding

                                     Mark Schaufelbuhl – Kistler Instrumente AG – Switzerland. (texto editado) 
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	The mould cavity pressure is generally recognized to be a meaningful indicator of the stability of the injection moulding process. A system measuring the cavity pressure can predict the resultant quality of a moulded plastic part. It is also used to adjust machine parameters and remove non-conforming parts after each moulding cycle. This can be done systematically and quickly, thereby reducing scraps and costs.  

Introducing Cavity Pressure Measurement 

Injection moulding is a challenging manufacturing process and often referred to as more of an art than a science. Injection moulders require a thorough understanding of the machine parameters and material characteristics, mixed with experience gained from setting-up awkward products. However, considering today´s requirements for zero defect production and repeatable quality levels, setting-up, optimizing and monitoring machines often places high demands on skilled production management.

Ideally, a ‘picture’ of what is happening inside the mould during the injection, holding and cooling phases would be a useful aid. It could be used during the tool testing stage as well as for quick production start- ups and ensuring stable production runs. Relying on machine parameter data such as hydraulic pressure and injection speed can only be used as guidance. These factors cannot account for melt compressibility and polymer crystallization.

A measurement of the mould cavity pressure, using a sensor placed in the mould, can provide dependable information; it can be likened to keeping a finger on the pulse during moulding. The pressure curve can be used to assess the pressure profile during the moulding cycle, allowing specific changes to be made to improve quality. Admittedly, measuring pressure during moulding is a challenge. Pressure within the cavity can reach in excess of 2000 bar; so sensors need to be very robust, yet precise. The sensor precision is called ‘sensitivity’ and should record a linear signal across the whole pressure range. A further requirement is the sensor´s response time. The fast injection and short cycle times that are standard for thin-walled electronic components require sensors with a high scanning rate, over 1 kHz. The piezoelectric type sensor using a crystal measuring element has proven its worth for cavity pressure measurement. 


1. Com base em seu conhecimento prévio sobre o processo de injeção e no título acima,  indique o (s) assunto(s) que possa ter sido abordado neste texto .

____________________________________________________________________________________________________________________________________________

2. Agora, leia o texto rapidamente, observando  os cognatos e as palavras conhecidas. Verifique se  sua hipótese  levantada na resposta anterior  se confirma.  Em seguida, descreva com suas palavras o conteúdo geral do texto.  

 ___________________________________________________________________________________________________________________________________________ .

3.  Traduza os seguintes grupos nominais retirados do texto: 

	A.  skilled production management
	

	B. cavity pressure measurement
	

	C.  non-conforming parts
	

	D. tool testing stage
	

	E. sensor´s response time
	

	F. thin-walled electronic components
	


4.  Leia o texto novamente e indique as linhas onde as seguintes informações se encontram: 

A. As exigências da produção atual.

B. Dispositivo sugerido para medir a pressão na cavidade.

C. Valor que expressa a pressão na cavidade do molde. 

D. Razão pela qual parâmetros como pressão hidráulica e  velocidade de injeção  só   

    servem como orientação.

E. Utilidade da curva de pressão.    

F. Descrição do dispositivo usado para medir a pressão da cavidade. 

5. Relacione os marcadores discursivos encontrados no texto (coluna A), com 

    a idéia que os mesmos expressam (coluna B) . 

	COLUNA A 
	COLUNA B

	(    ) thereby (linha 6)
	(    ) exemplificação.

	(    )  and (linha 10)
	(    ) causa /conseqüência. 

	(    ) however (linha 12)
	(    )  adição. 

	(    ) as well as (linha 18) 
	(    ) contraste.

	(    ) such as (linha 21) 
	(    )  adição.


FORMAÇÃO DE PALAVRAS    fonte : http://www.slideshare.net/teflang 

Principais processos :

1. Affixation -  adição de prefixos e sufixos. 

2. Compounding  -   junção de duas palavras para formar uma terceira. 

     Ex: paper + clip  = paperclip   air + conditioner  = air-conditioner       
 3. Conversion  -  adoção da palavra em outra categoria gramatical sem qualquer

     transformação.  Ex.:       Dry ( verbo)  dry (adjetivo) 

Prefixos 

Negação 

	Un 
	Unfair, unidentified, unfortunately.   

	Non-
	non-conformist, non-existent, non-smoker. 

	In- , Il-, Im-, Ir-
	Invisible, illogical, impossible, irresponsible.

	A(n)-
	Amoral, atheist

	Dis-
	disloyal, disobey, disfavour


Reversão 

	Un- 
	Undo, undress, uncover.

	De-
	Defrost, depolitize

	Dis-
	Discouraging, disassemble, disconnect


Erro, desaprovação. 

	Mis-
	mishear, misconduct,misrepresentation

	Mal-
	Malfunction, maltreat, malformed.   

	Pseudo-
	pseudo- classicism, pseudo-scientific.


Grau, tamanho.

	Arch-
	archduke, archenemy

	Out-
	outlive, outdo, outrun

	Super-
	supermarket, superman

	Over - / under-
	overdo, undertook  

	Sub-
	subnormal, substandard

	Sur-
	surcharge

	Mini-/macro- /micro
	microwave

	Hyper-/ultra
	hypersensitive


Atitude

	Co-
	cooperative, cohabit, co-proprietor.

	Counter-
	counter-espionage, counter-attack

	Anti- / Pro
	 anti-nuclear, anti- democracy


Locativo

	Super-
	super-structure.   

	Sub-
	subway, subconscious, subdivide.

	Inter- 
	international, intermarry, interwave, interplay

	Trans -  
	transatlantic, transplant.


Tempo e ordem 

	Fore- 
	Foretell, foreman

	Ex- 
	ex-minister, ex-wife.  

	Pre - Post 
	pre-historical, pre-marital, post-election.

	Re- 
	rebuild, relocation, re-elegible.


Número 

	Uni-  /  mono-
	unilateral,monosyllable

	bi-  /  di-
	Bifocal, dichotomy,

	Multi- /poly- /pluri 
	Multiracial, polyglot. 


Para cada uma das frases abaixo, escolha a palavra que completa o sentido da frase:

1.She can talk on the phone, type an email and listen to music all at the same time. She's  good at _________________ .

	A. multitasking           
	  B.supertasking          


2. The hotel is a long way from the city centre but it's so cheap we think we'll book it. It´s inconvenient   but  ____________________.            

	A.   outexpensive                                
	B.   inexpensive                           


3 . I took this toothpaste back to the supermarket where I bought it but they told me it was ___________________  and  wouldn't give me my money back.

	A. non-returnable
	B. irreturnable


4. You can't smoke in this building which can be used for business meetings or as a

community hall.  It´s a  non-smoking _________________  building

	A. super-purpose
	B. multi-purpose


5. He says he has ___________________ powers and can talk to ghosts but I think it´s impossible to communicate with the dead.

	A. overnatural 
	B. supernatural
	C.supranatural
	D.unnatural


6. There are too many of us to fit in the car. I think we're going to have to hire a _____________ for the holiday.

	A. minibus
	B.misbus
	C. microbus
	D.underbus


7.A spokesperson says the spacecraft________________ during its launch yesterday.

	A. misfunctioned
	B. malfunctioned
	C. misfired
	D. malnourished


8. Even though she's _____________ she stays there because she loves the work so much.

	A. understaffed
	B.  paid under
	C. underpaid
	D. misfired


9. Waiter! This food is awful. The potatoes are completely _________and the steak is cold.

	A. misfired
	B. undercooked
	C. maltreated
	D. malnourished


10. We need someone who is _____________to talk to our clients overseas.

	A ultralingual
	B. bilanguages
	C. bisexual
	D. bilingual


Fonte: http://downloads.bbc.co.uk/worldservice/learningenglish/flatmates/episode54/quiz.pdf
Sufixos : geralmente alteram o significado e a classe gramatical da raiz. 

	Sufixo
	  Exemplo 
	Tradução

	Ocupação
	
	

	-eer
	Engineer, auctioneer
	

	-er 
	Banker 
	

	-ster 
	Gangster 
	

	Diminutivo 
	
	

	- let
	Booklet, leaflet 
	

	- ette 
	cigarrette, kitchenette
	

	Feminino 
	
	

	- ess
	princess, hostess 
	

	Status, domínio (abstratos)
	
	

	- hood 
	boyhood, brotherhood
	

	- ship
	Friendship, companionship
	

	- dom
	Stardom
	

	- ocracy
	Theocracy 
	

	Quantidade 
	
	

	- ful 
	handful, spoonful
	

	Formadores adjet/substant
	
	

	-  ite
	Israelite
	

	- (i)an
	Shakespearian,Brazilian
	

	- ese 
	Japanese
	

	- ism
	Communism 
	

	Formadores  substantivos
	
	

	- ness 
	weakness, darkness
	

	- ity
	sincerity, punctuality 
	

	-age
	spillage, marriage
	

	-ance   - ence
	brilliance, distance
	

	-ion, -ation , -ition , -ision 
	education, taxation, collision
	

	- ist
	extremist, marxist, economist.
	

	- ment
	government, development
	

	Formadores  adjetivos
	
	

	- able  
	readable, drinkable
	

	- ible 
	flexible, comprehensible. 
	

	- al
	chemical, criminal
	

	- ful  (cheio de)
	beautiful, plentiful
	

	- less ( sem, ausência de)
	homeless, topless 
	

	- ed 
	blue-eyed, odd-shaped
	

	- en 
	wooden
	

	- an, ean, ian
	american, sagittarian
	

	- ic
	germanic, specific
	

	- y 
	cloudy, foggy, rainy.
	

	- ish
	foolish, boyish, reddish
	

	- like 
	child-like
	

	Formadores  verbos
	
	

	-en
	freshen, thicken
	

	-ify
	simplify, purify, solidify
	

	-ize/ -ise 
	revolutionize, optimise 
	

	Formadores advérbios
	
	

	- ly (mente) 
	happily, freely, instantly
	

	- wards  (em direção à ) 
	backwards, eastwards
	

	- wise 
	clockwise
	

	Derivados de verbos
	
	

	- er  (o agente) 
	worker, cleaner,composer
	

	- or
	actor, director
	

	- ant 
	inhabitant, occupant
	

	- tion / sion 
	operation, edition, expansion
	

	- ion 
	election, discussion 
	

	- ist 
	novelist, typist, artist
	

	- ment
	arrangement , argument
	

	- ive 
	attractive, creative
	

	- al 
	approval, refusal
	

	- ing 
	swimming, living, painting
	

	- age
	package, shortage
	

	- ee
	trainee, employee
	

	
	
	

	Derivados de adjetivos
	
	

	- ness
	goodness, happiness
	

	- ity
	Readability
	

	- able  (capaz de)
	Readable
	

	- al  
	sentimental(sentimentality)
	


Compact-Disc/Optical-Storage-Disk Grade    

     MAKROLON® CD2005  Polycarbonate Resin
	Baseado no texto a seguir, responda: 

1. Quais os dois processos de fabricação de CD´s mencionados?

2. Por que a resina MAKROLON permite o uso de qualquer um dos 2 equipamentos citados?

3. Qual deve ser a temperatura do molde durante o processo?

4. Que tempo de recalque é considerado satisfatório ?

5. Sob condições normais de produção, qual é o tempo do ciclo?

6. Quanto à temperatura de fusão, o que é recomendado? 


  Glossário de apoio ao texto:

	Starve-fed machine
	Equipamento c/dosador
	Flood-fed machine
	Equipamento  contínuo

	Nozzle
	Bico de injeção
	Injection breathing
	Injeção c/molde aberto

	Throat
	Garganta alimentação
	Set point temperatures
	Temp. programadas

	Cushion*
	‘Colchão’
	Flow marks
	Marcas de fluxo

	Effective transfer point
	Ponto de comutação
	Shear rate
	Taxa de cisalhamento


* material que fica na frente da rosca. 
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	POLYETHYLENE: PROCESS SENSITIVITY IN ROTATIONAL MOLDING 

J. D. Ratzlaff, Chevron Phillips Chemical Company LP(edited)

http://www.rotationalmoulding.ca/downloads/2004_rotational_molding_paper.pdf

	Introduction

The objective of the work is to study the impact behavior of rotational molded polyethylene. Not all grades of polyethylene with the same melt index and density perform the same. Without the proper antioxidant packages, impact strength can vary considerably with process conditions because of small process windows. This can become very evident when running multiple molds simultaneously where mold conductivity, part weight (thickness), and arm positions vary, or where oven time and temperature vary between cycles.

Background

In the 1950’s, the first rotational molding grades of polyethylene appeared. Polyethylenes exhibited suitable chemical and rheological properties yet needed to be ground into powder. With the development of a grinding process for producing powder (with proper particle size and particle size distribution), polyethylenes became the largest consumed material in the rotational molding process [1].

Today, polyethylene is the most commonly used polymer in rotational molding and makes up over 90% of a 660 millions pounds a year market[2]. Many designers make polyethylene the resin of choice based on its availability, ease to process, and excellent properties. However, not all designers see the actual production of the parts and are not aware of multiple variables that are involved with processing the polyethylene.

Polyethylene data sheets normally list nominal impact strength of optimally molding parts, however the sensitivity of impact strength to the rotational molding process is not listed. In addition, many rotational molders process polyethylene without formal quality control on impact resistance and as a consequence, they risk sending out parts that may have dramatically lower impact strength and may be susceptible to brittle failures.

This paper presents the results of a study of the impact sensitivity of polyethylene to processing conditions and discusses methods to maintain high impact standards.
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1 Busque, no texto, a seguinte informação:

a. Três razões pelas quais  os projetistas de peças rotomoldadas preferem o polietileno. 

b.  Relação entre resistência ao impacto e a rotomoldagem. 

c.  Dificuldade encontrada para utilizar o polietileno em peças rotomoldadas nos anos 50.  

2  A partir do texto acima, liste  15  palavras compostas por sufixação e dê sua tradução 

	RAIZ
	SUFIXO
	PALAVRA
	TRADUÇÃO

	1 rotation
	- al
	Rotational 
	Rotacional 
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	10
	
	
	

	11
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ApÊndice

	PLASTIC SITES  

	http://www2.dupont.com    The miracles of science

	www.moldflow.com.         http://www.moldflow.com/flowfront/0203/foc/0203foc.asp 

	www.sabic-ip.com/gep/en/Home/Home/home.html  (ex -www.geplastics.com)  

	www.matweb.com

	http://www.pslc.ws/macrog.htm

	web.mit.edu/research

	www.bpf.co.uk    The British Plastics Federation

	www.cdcmp.it/englishversion/index_eng.html  (centro italiano)

	www.csa2.com  products/Database & Collections /Technology/Polymer Library 

	http://plastics.bayer.com/plastics/emea/en/home/index.jsp

	www.modplas.com.              (revista)

	http://www.americanchemistry.com/plastics/  (ex - www.americanplasticscouncil.org)

	http://www.americanchemistry.com/s_plastics/sec_learning.asp?CID=1102&DID=4256
(ex - www.plasticsresource.com)

	www.plasticstechnology.com (revista)

	http://plastics.dow.com/plastics/about

	http://www.howstuffworks.com/

	DICTIONARIES ON LINE

	www.merriam-webster.com

	http://education.yahoo.com/reference/dictionary   American Heritage® Dictionary of the English Language

	www.answers.com

	http://iate.europa.eu/iatediff/searchbyqueryload.do?method=load

	www.languageguide.org   (vocabulário básico) 
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