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Materials Engineering Yuji HASEGAWA 
Email: hase@ss.ibaraki-ct.ac.jp 

 
Basic Information 
 

Course Regular Course Compulsory / Elective Elective 
Grade 4th Number of Credits 1 
Semester 1st Semester Credit Type Special Credit Type I 
Class Type Technical Subject 

 
Course Objectives 
 
When designing a machine for a robot and a structure, it's necessary to choose the use environment of the 
part that those are composed and the material which fits in with the condition. Since putting it in the 
material development, it's an important problem to put the material to good use. Even if I thrust at an 
inorganic material in addition to steel material and organic material with a lecture, I learn basic knowledge 
and deepen the understanding about industrial material. 
1. The most basic organization about the steel and nature are learned and processing and heat-treatment 
suitable for the material are understood. 
2. Even if an inorganic material in addition to a metal material and organic material stick, it's understood 
and choice of an ingredient and the ability to use it are kept. 
 
Topic Outline / Schedule 
 

Week Topic Outline 
1 Metallic crystal structure It's understood about metallic crystal structure and mirror 

method of representing of crystallographic plane. 
2 Phase diagram of an alloy 

(complete solid solution) 
It's understood about the whole complete solid solution 
type phase diagram of an alloy. 

3 Phase diagram of an alloy 
(eutectic type) 

It's understood about the eutectic crystal type phase 
diagram of an alloy. 

4 Phase diagram of an alloy 
(eutectic type) 

It's understood about the eutectic crystal type phase 
diagram of an alloy. 

5 The crystal structure of the 
carbon steel and the nature 

It's understood about the organization of the steel and its 
nature by the difference in the carbon contents. 

6 The crystal structure of the 
carbon steel and the nature 

It's understood about the organization of the steel and its 
nature by the difference in the carbon contents. 

7 Mid-term Exam  
8 Heat-treatment of carbon steel The purpose and processing method are understood 

about a normalizing and annealing. 
9 Heat-treatment of carbon steel The purpose and processing method are understood 

about a quenching tempering. 
10 Other heat-treatment technology 

and surface-hardening treatment 
It's understood about the other heat-treatment 
technology and hard facing processing technology and 
the purpose and processing method. 

11 Alloyed steel It's understood about the kind of stainless steel and tool 
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steel and the nature. 
12 Cast iron It's understood about the kind of cast iron and the nature. 
13 Nonferrous metal materials and 

non-metal material 
It's understood about copper, aluminum, ceramics, the 
kind of glass and the nature. 

14 The compound material and 
Functional material 

It's understood about the kind of compound ingredient 
and functional material and the nature. 

15 Final Exam  
16 Final Exam Review  

 
 
Textbooks and Other Readings 
 
K. Kadota, The mechanical material understood by an explanation of a picture, Ohmsha., (in Japanese) 
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Relevant Online Resources 
 
 
Grading Policy 
 
Grading will be based on mid-term exams and final exams on each semester. To get credit, you need to get 
60 or more points in total. 
 
 
Course Description 
 
I teach using presentation software. It's possible to read presentation material on the Internet from a home, 
so prepare for a part of a lecture time schedule next time. Please reconsider the subnote of which I took 
notes during a lecture and make lecture NO - TO by home. 
 
Notes 
 
 


