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The problem that was found in this research that the wire rods from producing the
billets had defects. The defects were found damaged, riddled on the surface and the
area of the billets. The study showed found element quantity mixed in molten steel. The
billets were defected. Tensile strength of wire rods from producing of these billets was
lower.

The aim of this research was to adjust the quantity element of chemical
composition by design of experiment. The study of quantity of the element was to
reduce defects of billets, and then wire rods from producing of these billets with
maximum tensile strength. A screening experiment was conducted based on a Factorial
Design (25) with 5 factors, Carbon quantity (A), Manganese quantity (B), Sulfur quantity
(C), Silicon quantity (D) were found to be significant at the level a =0.05, while
Phosphorus quantity was not significantly. The four factors were investigated further
using a Response Surface Methodology in a Box-Behnken Design. The tensile strength
of wire rods (Y) was found to be fitted by a regression model

Y = 50.64 + 1.25A + 0.75B + 0.13C + 0.15D

The factor values for maximizing the tensile strength were then found to be A =
0.20 %/kg, B = 0.60 %/kg, C = 0.05 %/kg, and D = 0.50 %/kg. The resuits were applied
to actual operation, without defects from billets. And produced billets to wire rods had
average tensile strength of 52.34-55.08 kglmmz. The result from this research was

reduced defects of billet by 100%.





