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1. Briefly, describe the phases in the process of production of steel from iron ore to forming steel into products?
     

-Steel is an alloy metal containing iron and carbon and sometimes other elements. This metal is manufactured by the following phases from iron ore to the formation of steel into products;
             • Reduction of iron ore to pig iron, this process is done in a blast furnace.
             • Refining pig iron and scrap steel from recycling to steel either in a basic oxygen furnace or an electric arc furnace
             • Formation of steel into products, molten steel is either cast into ingots or continuously into desired shapes
2. In civil engineering construction steel is normally classified based on production method
and use, briefly, describe the various classifications of steel products as applied in the
construction industry?


-Due to its high tensile strength and low cost, steel is a major component used in
various construction projects, it is classified as;
          • Structural steel- formed by continuous casting and hot rolling. Structural steel is used in the
construction industry to make columns, beams, frames and trusses.
          • Cold-formed steel-produced by cold-forming of sheets into desired shapes. Used to make frames
of roofs.
          • Reinforcing steel-for reinforcing structural concrete members which are subjected to tensile and
flexural stresses like
 rebars.
                    QUESTION 3
 (a) True stress is given by; 𝜎t= 𝐿/A
𝐴’, is the changing area with respect to time and not the
original area, therefore ‘A’ will be calculated as follows;
Since the volume of the specimen remains constant, i.e.
               Ao lo = A l
I0(𝛱d2/4) = l(∏ⅆ2/4)
[bookmark: _GoBack]d2 =do2lo/l = (202)(120)/134 = 355.56mm2
A = ∏ⅆ2/4 = 279.62 Mpa
𝜎t = 125000/279.25
     = 447. 62 Mpa                       𝜀𝑡 = ln (135/120) = 0.118

(b)  𝜎y= 950𝜀0.15= 950(0.118)0.15 = 689.455 MPa

QUESTION 4
(a)    𝜎y= 𝐹y/AO    =    600(103)/ {∏ (38)2/4} = 529Mpa
(b)   𝜀y = (𝜎y/E) + 0.002 = 0.0026 + 0.002 = 0.0046
(c)   d1 = 38(50/40)0.5 = 𝟒𝟐. 𝟓𝒎𝒎

A1= ∏ (42.52/4) = 1419mm2      𝜎1 = F/A1  = 1100(103)/1419 = 775 Mpa     𝜺 = ln (50/40) = 0.223

εelastic = 𝜎1/E =775/205 *103 = 0.00378 

εplastic = ε – εelastic = 0.223 – 0.00378 = 0.219

d)
𝜎1= Kεplasticn  = 775/0.2190.25 = 1133 Mpa
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