
 

Subject Description Form 

 

Subject Code ME43003 

Subject Title Product Testing Technology 

Credit Value 3 

Level 4 

Pre-requisite/ 

Co-requisite/ 

Exclusion 

Pre-requisite: ME33001 Mechanics of Materials  

Objectives To equip students with basic knowledge and universal standards of common product 

testing and examination technologies. 

Intended Learning 

Outcomes 

Upon completion of the subject, students will be able to: 

 

a. Apply knowledge of mathematics, engineering sciences and computing simulation 

to analyze and test a product design via analytical, experimental and 

computational approaches. 

b. Understand and explain the effects of various important factors including 

materials, manufacturing processes, environmental and health issues, reliability 

and safety issues on product design and development.  

c. Work effectively as a member and apply project management technique in the 

capacity of a team leader to complete a multi-disciplinary product testing project.  

d. Appreciate the state-of-the-art product testing technologies and present a design 

project via written report.  

e. Recognize the need to develop the ability of life-long learning.  

Subject Synopsis/ 

Indicative Syllabus 

Purpose and Classification of Product Testing and Examination - Damage and 

degradation of products, environmental attack, crack initiation, aging, fault in 

manufacturing process; classification of testing and examination methods. 

Destructive Testing - Tensile and shear strength tests; Drop tests for home appliances 

and toys; Impact and fracture toughness tests for plastics and metallic materials; 

Scratch and wear tests of surface coatings; Hardness test; Creep and durability tests 

for static and dynamic products. 

Non-destructive Testing (NDT) - Damage detection in products; embedded sensor 

technology; Wireless sensing technique; Ultrasonic spectroscopy and detection 

technique; Vibration and acoustic emission technique; Acousto-ultrasonic 

reproducibility; C-scan of composite products; Thermal wave imaging and full-field 

NDE; Microwave evaluation; Eddy current and Magnetic flux techniques. 

Product Examination Techniques - Surface morphology examination using optical 

technique, scanning electron microscopy (SEM) and atomic force microscopy (AFM); 

Chemical analysis using EDX and XRF; Structure examination using XRD. 

Standards and Data Handling - Design for inspection; Testing codes and standards; 

Data collection and analysis techniques. 

Virtual Testing - Product drop test simulations using CAE technique. 



 

Teaching/Learning 

Methodology 

1. The lectures are aimed at providing students with an integrated knowledge 

required for understanding and analyzing product testing technology and 

methodology. (Outcomes a and b). 

2. The tutorials are aimed at enhancing the analytical skills of the students. 

Examples on the analysis of testing methods and testing results will be involved. 

So the students will be able to solve real-world problems using the knowledge 

they acquired in the class. (Outcomes a, b and e). 

3. The experiments will provide the students with hands-on experience on the 

instrumentation and measurement. It also trains students in the analysis and 

presentation of experimental data. (Outcomes a and b). 

4. The mini-project is aimed at enhancing the written and oral communication skills 

and team-work spirit of the students. The students are expected to apply the 

knowledge learnt in product testing technologies. The students are required to 

participate in the mini-project through literature survey, information search, 

discussions, report writing and presentation of results. Innovative thinking is 

encouraged. (Outcomes a, b, c, d and e). 

 

Teaching/Learning Methodology 
Outcomes 

a b c d e 

Lecture √ √    

Tutorial √ √   √ 

Experiment √ √    

Mini-project √ √ √ √ √ 
 

Assessment Methods 

in Alignment with 

Intended Learning 

Outcomes 

 

Specific assessment 

methods/tasks  

% 

weighting 

Intended subject learning outcomes to 

be assessed
 

a b c d e 

1. Test 20% √ √    

2. Assignment 10% √ √   √ 

3. Project 20% √ √ √ √ √ 

4. Examination 50% √ √    

Total  100%  

 

Explanation of the appropriateness of the assessment methods in assessing the 

intended learning outcomes: 

 

Overall Assessment: 

 0.50 x End of Subject Examination + 0.50 x Continuous Assessment. 



 

 1. The continuous assessment will comprise of four components: one test (20%), 

assignments (10%), project reports (10%) and oral presentation (10%).  The test 

is aimed at assessing the interim knowledge gained by the student.  The 

assignments are aimed at assisting the students in preparation for the tests and 

checking the progress of their study.  The project report is aimed at assessing the 

capability of the student in analyzing and reporting experimental data, self-

learning and problem-solving skills, and English writing capability.  The oral 

presentation is aimed at assessing the student’s communication and presentation 

skills. 

2. The examination will be used to assess the knowledge acquired by the students 

for understanding and analyzing the product problems related to property testing 

and defect/motion detecting technologies. 

Student Study 

Effort Expected 

Class contact:  

 Lecture 30 Hrs. 

 Laboratory / Tutorial 9 Hrs. 

Other student study effort:  

 Reviewing and Reading 26 Hrs. 

 Assignment / Laboratory Report 40 Hrs. 

Total student study effort  105 Hrs. 

Reading List and 

References 

1. Mechanical Testing, ASM International, ASM Handbook Volume 8, latest 

edition. 

2. Sampling and analysis, Upper Saddle River, N.J.: Prentice Hall, latest edition. 

3. Nondestructive testing of materials, Amsterdam; Washington, D.C.: IOS Press; 

Tokyo: Ohmsa, latest edition. 

4. Practical non-destructive testing, Raj Baldev, New Delhi: Narosa Pub. House; 

Materials Park, Ohio: Distribution in North America only by ASM International, 

latest edition. 

5. Encyclopedia of Materials Characterization, TA418.7.B73, latest edition. 
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