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2109101 Eng Materials
� 3 credits (3-0-6)
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http://pioneer.netserv.chula.ac.th/~psuvanch/101
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����$	�$ -, ��%��, ���$�(���*��, ���. 	��� ��&� Materials
Science and Engineering, W. D. Callister, John Wiley & 
Sons Inc.

� Foundations of Materials Science and Engineering, W. F. 
Smith, McGraw-Hill
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��� �� Engineering Materials ��&� Materials
Engineering
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Crank Shaft Cylinder Block
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http://www.kobelco.co.jp/p033/seihin_25.htm
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2. ���� Transition
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� "�����$��	�$ - (Pure Metals) � �� "���1�� (Alloys)
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(Non-ferrous metals)

29

��
���� (Ceramics)

� �0' ���
.
������X  (��!� �
+� ��
0
���.)
� ��������!��-������"���������0
���.���
� ��
��
&����1� ��	��.�&����(�������
� 
�.!���&��)����%������/�������!$
� 
�����������3�, ������
&��, ��!(���
����
(��, "-'�, �0
��, 

���%�(�/�%##& �
��/�������.� (B.). !/	�)

30
Chapter 2- 8

•  Occurs between + and - ions.
•  Requires electron transfer.
•  Large difference in electronegativity required.
•  Example:  NaCl

IONIC BONDING

31
Chapter 2- 10

•  Requires shared electrons
•  Example:  CH4

C:  has 4 valence e, 
needs 4 more

H:  has 1 valence e, 
needs 1 more

Electronegativities
are comparable.

Adapted from Fig. 2.10, Callister 6e.

COVALENT BONDING
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Electronegativity

���.��� 

*���
�� (%)

���.��� 

������
�$

(%)
Magnesium Oxide, 
MgO

Mg–O 2.3 73 27

Aluminum Oxide, 
Al2O3

Al–O 2.0 63 37

Silicon Dioxide, 
SiO2

Si–O 1.7 51 49

Silicon Nitride, 
Si3N4

Si–N 1.2 30 70

Silicon Carbide, 
SiC

Si–C 0.7 11 89
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(Amorphous Silicon)
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Nanotechnology
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