
The Science and Engineering of Materials:  

Chapter 2 Exercises 
 

 

 

Skills Learned: Unit conversion, fundamental constants of elements 

 

Knovel Problems: 

K2-1 A 2 in.-thick steel disk with an 80 in. diameter has been plated with a 0.0009 in. 

layer of zinc. 

(a) What is the area of plating in in2? 

(b) What is the weight of zinc required in lb? 

(c) How many moles of zinc are required? 

(d) Name a few different methods used for zinc deposition on a steel 

substrate. 

(e) Which method should be selected in this case? 

 



Knovel Solutions: 

(a) Search for ‘cylinder surface area’ on Knovel. In the search results, click on the 

text link for the Appendix G: Geometric Formulas in the title Aerosol 

Measurement – Principles, Techniques, and Applications (2nd Edition) (John 

Wiley & Sons © 2001) to see the formula for calculating the surface area of a 

cylinder: 

 

 

 
 

� = �� ⋅ � ⋅ �� + 
� ⋅ ��2 
 
 

Thus, 

� = �� ⋅ 10000127 ⋅ 	250127� + �� ⋅ �10000127 ��2 � = 10225.90454	��� 
 

  



 

(b) Search for ‘zinc plating weight’ on Knovel. In the search results, click on the 

text link for the section 63.28.1 Calculation Procedure in the title Standard 

Handbook of Engineering Calculations (4th Edition) (McGraw-Hill © 2005). 

The text below provides the equation for calculating the weight of plating 

metal and the density of zinc: 

 

 
 

 � = � ⋅ � ⋅ � = 10225.90454 ⋅ 	 910160 ⋅ 0.258 = 2.337062041	"#	 
  



(c) To obtain the number of moles required, we must first find the molar mass of 

zinc.  Go to the Periodic Table (Tools menu) and find zinc (atomic no. 30): 

 

 
 

The molar mass of zinc in 0.1441602637 lb/mol.  The number of moles is calculated as: 

 $%&#'(	)*	&)"'+ = &,++�)",(	&,++ = 2.337062041	0.1441602637	 = 16.21155498	&)"+	)*	-��. 
  



(d) Search for ‘zinc application methods’ on Knovel. In the search results, click 

on the text link for the section 13.4 Zinc Coatings in the title Corrosion (3rd 

Edition) Volumes 1-2 (Elsevier © 1994): 

 

The deposition methods for Zn are hot-dip galvanizing, spraying, plating, sherardising, 

and painting with zinc-rich paints. 



 

(e) Search for ‘zinc coatings comparison’ on Knovel. In the search results, click 

on the text link for the section 13.4 Zinc Coatings in the title Corrosion (3rd 

Edition) Volumes 1-2:  

 
 

Reviewing the above table, we find that the plating is preferred for the steel substrate of 

given geometry and required coating thickness. 


