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1 

Confira se os dados contidos na parte inferior desta capa estão corretos e, em seguida, assine no 
espaço reservado para isso.  

Se, em qualquer outro local deste Caderno, você assinar, rubricar, escrever mensagem, etc., será 
excluído do Exame. 

2 
Este Caderno contém 5 questões discursivas referentes à Prova  da Língua Estrangeira escolhida 
pelo candidato. Não destaque nenhuma folha.  

3 
Se o Caderno estiver incompleto ou contiver imperfeição gráfica que impeça a leitura, solicite 
imediatamente ao Fiscal que o substitua.  

4 
Será avaliado apenas o que estiver escrito no espaço reservado para cada resposta, razão por 
que os rascunhos não serão considerados.  

5 
Escreva de modo legível, pois dúvida gerada por grafia, sinal ou rasura implica rá redução de 
pontos. 

6 Só será permitido o uso de dicionário INGLÊS/INGLÊS.  

7 
Use exclusivamente caneta esferográfica, confeccionada em material transparente, de tinta 
preta ou azul. Em nenhuma hipótese se avaliará resposta escrita com grafite.  

8 Utilize para rascunhos, o verso de cada página deste Caderno.  

9 Você dispõe de, no máximo, três horas, para responder as 5 questões que constituem a Prova . 

10 Antes de retirar-se definitivamente da sala, devolva ao Fiscal este Caderno.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Assinatura do Candidato: ________________________________________________ 
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As questões de 01 a 05, cujas respostas deverão ser redigidas EM PORTUGUÊS, referem -se 

ao texto abaixo. 
 

 

Mechanical Properties and Nondestructive Testing of Advanced Materials  

Yan Yang, Xing Chen, and Young Soo Choi/  

Modern industry has been moving forward with unprecedented pace over past de cades, 

while there is no doubt about the significant dedication by material science there. Of all the 

materials, advanced materials are becoming the driving source for extensive cutting -edge 3 

technologies, such as biomedical devices and wearable microelectronics. Generally 

speaking, the advanced material covers all the new materials, as well as existing materials 

but with modification for some specific applications, including ceramic materials, 6 

composites, metal alloys, and polymers.  

Normally, any advanced materials should not be accepted by industry until their properties 

have been fully understood for the sake of reliability, especially for their mechanical 9 

properties that are of particular importance to engineering applications. With the advent of a 

huge number of new materials and continued evolution of other advanced materials, how to 

easily and quickly evaluate them remains challenging. Nondestructive testing presents the 12 

potential to be the solution for studying materials with both finance and time effi ciency, 

which mainly relies on radiation, ultrasonic, and optical measurement methods.  

This special issue thus focuses on mechanical properties and the nondestructive testing of 15 

advanced materials. Sixteen papers are invited herein to demonstrate the resea rch on 

various advanced materials, such as shape memory alloy (SMA) and bamboo fibers. Many 

nondestructive testing methods and their implementation on advanced materials are 18 

introduced, including holography and laser-based lamb wave. 

In the paper “Crack detection in single-crystalline silicon wafer using laser generated Lamb 

wave,” a noncontact and reliable measurement that was based on laser generated Lamb 21 

wave has been used to detect crack existence in the brittle silicon wafer. Two modes of 

Lamb wave were generated and detected, yielding accurate measurements. In the paper 

“Flexural vibration test of a beam elastically restrained at one end: a new approach for 24 

Young’s modulus determination”, a new vibration beam technique for the fast determination 

of the Young’s modulus has been developed. The method is based on measuring the 

resonant frequency of flexural vibrations of a partially restrained rectangular beam. To 27 

validate this method, a number of industrial samples have been tested and the measured 

modulus was compared to the known values from the literature, showing good agreements. 

The work “Measurements of the characteristics of transparent material using digital 30 

holography” introduced a new method to optically measure characteristics of transparent 

materials by digital holography. The information of material surfaces was measured, and the 

characteristic was presented in 3D visualization with high fidelity which was validated by 33 

comparing it to the output from commercial counterpart. The paper “Depositio n of low stress 

silicon nitride thin film and its application in surface micromachining device” talked about 

the work to deposit silicon nitride thin film with low stress and its application in surface 36 

micromachining.   
 

Fonte:  Advances in Materials Science and Engineering, vol. 2013. [Adaptado] 

 

http://www.hindawi.com/27897012/
http://www.hindawi.com/54821485/
http://www.hindawi.com/78271528/
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Questão 1 

Discorra sobre a abrangência dos materiais avançados e suas aplicações gerais e específicas.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Questão 2 

Por que razão os autores chamam atenção para o cuidado prévio à aplicaç ão dos materiais 
avançados, no campo da engenharia? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Espaço para Resposta 

 

Espaço para Resposta 
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Questão 3 

De acordo com o texto, qual seria a solução para se estudar os materiais avançados de forma 
eficaz e financeiramente viável? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Questão 4 

Explique, de forma sucinta, os métodos de medidas utilizados nos dois primeiros artigos (linhas 

20 a 29), citados no texto. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Espaço para Resposta 

 

Espaço para Resposta 
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Questão 5 

 Traduza o fragmento textual abaixo no espaço reservado para isso. 

 Seu texto deverá apresentar clareza e estar bem articulado tanto em termos estruturais 
quanto de sentido. 

 

  The work “Measurements of the characteristics of transparent material using digital 

holography” introduced a new method to optically measure characteristics of transparent 

materials by digital holography. The information of material surfaces was measured, and the 

characteristic was presented in 3D visualization with high fidelity which was validated by 

comparing it to the output from commercial counterpart. The paper “Deposition of low stress 

silicon nitride thin film and its application in surface micromachining device” talked about 

the work to deposit silicon nitride thin film with low stress and its application in surface 

micromachining. 

 

 

ESPAÇO DESTINADO AO TEXTO DEFINITIVO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


