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Abstract

Steel making using EAF(Electric Arc
Furnace) consists of three major processes:
molten steel making, slab casting and hot rolling.
Orders from customers, which includes their
requirements such as composition, order quantity
with allowable range, width, thickness, and unit
weight of coils etc, are grouped as charges for
EAF to enhance the productivity of the furnace.

This paper develops an efficient grouping
algorithm for charges in the EAF by exploiting
the order characteristics: the allowable ranges of
furnace capacity, order quantity, and unit weight
of coils. Numerical test shows that the proposed
heuristic works very efficiently and the results are
quite satisfactory.
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algorithm Make_Charges;
begin
Input Orders to Order_List,
Sort Order_List By Ascending Width;
for Orderin Order_List do
begin
Charge € NULL,;
Sort Order_List By Descending Qty
within Same Width;
Make_One_Charge(Order, Charge);
tf Charge is not NULL then
Unit_Weight_Coil_Setting(Charge),
Append Charge to Charge_List;
else Go to next Order;
end;
end;

Procedure Make_One_Charge(Order, Charge),
begin
QL € 120, QU € 140;

Sum += Order_Qty;
Make_Width_Range(Order,Charge);
Width_Constraints_Check(Order, Pass),
if Pass is false then Sum € 0,
Charge € NULL,
return;
if Sum < QL then
Append Orderto Charge,
Expand_Order_Qty(Order, Charge);
if Charge is Success then Sum € 0,
return;
else Go to next Order,
Make_One_Charge(Order, Charge);
if Charge is Success then Sum € 0,
return;
else if QL <= Sum <= QU then
Append Orderto Charge,
Charge € Success;
Sum € 0,
return;
else if Sum > QU then
Append Orderto Charge,
Contract_Order_Qty(Order, Charge);
if Charge is Success then Sum € 0,
return;
else
Search_Right_Order(Order, Charge),
if Charge is Success then Sum € 0,

return;
else Divide_Order(Order, Charge),
Sum € 0,
return;

end;

procedure Unit_Woeight_Coil_Setting(Charge),

begin
for Orders in Charge do
begin
Try to set coils with max unit weight;
Try to set coils with low variance
of unit weight;
end;
end;

procedure Make _Width_Range(Order,Charge);
begin
W_ALLOWANCE € 5;
if Charge is NULL then
LW € Width of Order,
UW € LW + W_ALLOWANCE;
end;

procedure Width_Constraints_Check(Order, Pass);
begin
If LW <= Width of Order <= UW then
LW €& Width of Order,
Pass € true;
else Pass € false;
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end;

procedure Expand_Order_Qty(Order, Charge);

begin
for Orders in Charge do
begin
Expand Order_Qty to upper limit;
if QL <= Charge_Qty <= QUthen
Charge € Success,
return;
end;
end;

procedure Contract_Order_Qty(Order, Charge);

begin
for Orders in Charge do
begin
Contract Order_Qty to lower limit;
if QL <= Charge_Qty <= QU then
Charge € Success,
return;
end;
end;

procedure Search_Right_Order(Order, Charge);

begin
for Orders with same width do
begin
Make One_Charge(Order, Charge);
if Charge is Success then return;
Go to next Order;
end;
end;

procedure Divide_Order(Order, Charge);
begin

Copy Order to Inserted_Order,

Insert it to Order_List,

Order_Qty € QU - Charge_Qty;

Inserted_Order_Qty

€ Order_Qty - Order_Qty;

end;
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