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Abstract. This study aims at maximizing a business profit in a textile industry. By using 2
descriptive quantitative approach, the study was conducted in the district of Cikokol,
Tangerang, Indonesia by collecting data from a textile company producing yam and woven
fabrics for the years 2016 until 2017. The data was analyzed by using lincar programming to
maximize a business profit. In its daily process, the company faced many problems or
constrains in its production planning. Uncertain demand fluctuation has caused shortage or
overproduction. Other problems are the constrain of raw materials, machine working hour,
labour working hour, spindle hour per unit, loom hour per unit, and demand of products. The
result of the study showed that the total profit earned by the company to produce 6.67 dozen
(80 pcs) of T/C waven fabric is USS 133.400. On the other hand, total profit to produce 6.67
dozen (80 pcs) of cotton fabric is US$ 100.050, with the assumption that the profit is in
accordance with fixed objective and constrain function.

1. Introduction
The textile and textile product (TPT) manufactured in textile industry in Banten Province is one of the

main sources of country’s national income, besides accommodating large number of workers. In the year 2014,
tota] number of workers employed in this sector reached up to 1.2 million people, which spread over 2,651
textile companies in Indonesia. West Java Province is the largest producer of textile products in Indonesia,
consisting of 1.496 companies (56.43%), followed by DKI Jakarta with 456 companies (17.30%) and Central
Java with 381 companies (13.37%). The rests are spread over Sumatra, Yogyakarta, East Java, Bali, and
Sulawesi. Onc of the probicms anising from the existence of TPT is the impact of emerging creativity and
innovation in the Digital Economy Era that lead to the increased of competitiveness among producers, not only
1 the domestic market but also foreign markets. One of the most popular scientific advancements is linear
programming, which is also applicable for textile industry [7]. The linear programming is used to optimize the
production of woven fabrics in order to obtain maximum profit. Based on the case study conducted in PT. Argo
Pantes, the lincar programming technique with simplex model was applied in order to optimize woven fabric

production with the 2im at maximizing business profit. [4)

2.  Research Method
The dcu.rip(js-f: quantitative approach of lincar programming was applied to maximize profit(1]. The
;‘fg::} %uaed in the district of Cikokol, Tangerang by collecting data from textile industry for the years

3. Lﬂlble- And Equations In Linear Programming
siving Dear programming was developed fn‘r the first time by George B. Dantzig in 1951. It is a pmbl_cm—
"Mln .dddahng with the use of multiple resources/commodites/factors/products to produce various
. Miﬂ'md ihon, cach unit of the products can provide a maximum benefit. By utilizing linear algebraic
- u'u‘hn_xqm or procedures can be developed (9], Thus, without having to re-explore the theories;
"“’Wmumnm p'wpwwdwu can be used o solve the problems thal involve the combination of aforementioned
the texrige —— uc:;c( 10]. By employing this method, the potcnllial maximum benefits could be determined. In
analy M:ﬂ Ph::::; p;‘opmumb“ mx_ng method J has been widely lapplic‘:.’;:r instances, plant opcrations
me 3 g in spinning process, sales coordination, marketi
l;’rdl actVites st o St 13 £ in spinning pr -pr on coordination, ing
fabrye Paper, a bref ¢ <pt of lincar programming and its application in optimizing the production of

of the following mathematical model If the facto ]
’ 1 ry plans to produce F, of fabric
Much as X, units and F; as much as X; units, then the benefits that can be obtained :u'r::type

Scanned by CamScanner



The Optimization Of Fabric Production to Maximize a Business Profit

Raden Achmad Harianto, Supriyento and Rini Wijayaningsih
Universitas Bhayanglarn lakarta Raya
" " )

ABSTRACT

The Study aim of this Ressarch is 10 maximize & business Profit in Texnle Indusiry.  This Resenrch
method uscd the Quantitative spproach and document smdy in eollecting datn af  PT. Argo Pantes
Tangerang. The Duts js analyzed by using the Lincar Programming o maximize a business profie
PT. Argo Panies is a manufacthuring company which processes yam mnd woven fabnc.  In the daily
process the company bhas many problerms or constraina in production planning. Uncertainidy demand
of goods fluctustion has effect on shormage ar Surpbos production. Others probhlems are mw matenals,
machine work hour, labomr work howr, spindle hour per unst, Loom bowr per unit, and the demand of
the products. The Result of the research shows that The Tatal profit corned by the Corpomtion st
Tangerang o produce & TAC woven fabric s 6,67 doz withprofin: USS 133.400,- and for cotton
100% woven fabric is 6,67 dox with profit: US $ 100.050. with the sssumition of profil is in
sccordance with fixed objective and comstrain function

Keywords : Optimiration, production, business profir

L. INTRODUCTHON

Textile pud Textile Products (TPT) in tee wextile induitry n Banten province s one of the comry's sources of
foreign exchange, also an industry that can sccommodatz & lrge number of workeri. [n 2,000 the number of
laborers working in that secior amounied 0 almost |2 milbon people spread over 1651 tomle industry
companies in Indonesia. West Java Province is the largest place of textile industry, which i | 496 pieces
(56.43%) followed by DKI Jakarta 456 units (1730%) and Central Java 381 (13.37%). The rest is spread in
Surnatrs, D 1 Yogyakara, East Java, Bali and Sulawesi. One of the problemas arising with the existence of textile
and textile products (TPT) o the impact of scientific and nechoological advances thar kead o Increased
competitivencss among producen, baoth in the domestic market and overseas markets. One of the moat popular
scientific achvancements wp to now 15 lnear programming that its application can also be done on textile industry
in PT. Amgo Pantes Tangerang. The use of linesr programuming is to optimize the production of woven fabric in
order 1o obwin maximum bosiness profit In a case stady in the wextile ndustry environment of FT. Arge Panics
this writer will iry W apply linesr progmmming through simples model in ander o optimize woven fabric
production with the aim o schieve macmum business profit

1. RESEARCH METHOD

Herehy the résearh method used the Quantitative approach of Linear Progamming o maximire & busmess
profit and document study in collecting data from Textile Indusiry of PT. Argo Panies s Tangerang for
vears : 2016- 2017

1. FROBLEM AND EQUATIONS IN LINEAR PROGRAMMING

Linear programming was developed for the firt fime by G.B. Daotrig in 1951, Lincar programming is a
problem-solving method that deals wiih the vse of multiple resources / commodines o produce mulople
prodocts. In sddition, esch unit (mmit) of each product produced can provide a benefit. By utiliong mear
algebraic theores, severul techriques or procedures can be developed so that without having o re-explore the
theories, techmques or the procedure can be wed 10 formulate or find solutions W problens that imvolve the
combination of resources and products mentioned above. In this way, the maximum benefit io be ganed can be
determined. In the field of wextile mdustry, the use of linesr programming method can be widely applicd. Some
of these are used 1o analyze plant operations, production planning, fiber mixing in the spinning process, sales
production coordinytion, marketing strategy, research activities and so on.  Through this paper will be described




the concept of linear programming briefly and its application in order to optimize the production of woven fabric
in the company of PT. Argo Pantes. The formulation of liniear programming problem can be arranged in the
form of the following mathematical model. If the factory will produce F1 type of fabric products as much as X1
wnits and F2 as much as X2 units, then the benefits that can be obtained are:

2= % v iGX et 6% (1)

Equation (1) as above is called an objective function. Furthermore to make F, fabric as much as X, unit required
a;; X, hour-spindle and a,, X, clock-loom. As for making F, fabrics as much as X, units required a,, X, hour-
spindle and a;, X, hour-loom. So to make two kinds of fabric needed each:

- Spindle - Hour as: aj; X, + a;, X; and

-Loom —Hour as:a) X, +a,» X,

Since the hour capacity - the available spindle is bl and the hour capacity - Loom is b2 then the use of the
spindle - hour number and hour - the loom should not exceed the available capacity so that

- ayn X( +a;; X2 Sb, ............................. (2)

~ay X +ay Xop Sby e 3)

Equations (2) and (3) are called the constraint function For more details the above issues can be illustrated as
table 1 below:

TABLE 1: LINEAR PROGRAMMING PROBLEMS FOR TWO TYPES OF PRODUCTS!

Resources T/C woven fabric F1 Product cloth F2 Available Capacity
Cloth production (unit) X X

Spindle Hour per Unit an 312 b
Loom Hour per Unit 2 8y b,
Profit per Unit ($) C, G

Based on the problems listed in table 1 then the formulation of the problem can be arranged as follows:
Maximize: Z =C; X, + C Xy ... (4)
Limiting Function: a;; X; + apXs < by .. .(5)

ay X + anX2 < bz _( 6 )

DG e e S (7))

The main purpose with the formulation of the problem or problem mentioned above is to determine the prices X
50, G X n While aij, bi. , and Cj are constants respectively.

4. PROBLEM SOLVING METHOD

To solve problems or problems with Linear Programming many methods have been developed. One of them is
quite popular is the simplex method. Solving the problem with the simplex method in principle is to use simple
formulas by means of iteration (repetition / replication steps) using matrix tables so that the results can be
maximalily achieved in stages.

5. RESULT AND DISCUSSION

At present the textile industry company PT. Argo Pantes makes two kinds of T / C woven fabrics and 100%
Cotton woven fabrics These two types of products can each provide a net profit of $ 20 and $ 15 per unit. The
number of spindle clock per unit (in spinning process) to make cotton tetoron (T / C) product is 100 and 100%
cotton fabric is 50. While the number of hours - loom per unit the T / C fabric product is 20 and the cotton fabric
100% is 25. In addition, the survey results show that the total capacity available in the plant is 1000 and the total
capacity of the clock - loom is 300. Based on the data can be determined the optimum combination number of
fabrics to be produced by textile factory of PT. Argo Pantes through the table 2 Linear Programming below

! Enrick, N.L. Industrial Engineering Manual for the Textile Industry, Willey Eastern Privato Limitted New
Delhi, 2008



TABEL 2 : DATA FOR THE PROBLEM SOLVING BY LINEAR PROGRAMMING’

product | Woven | Woven | Capacity

Fabric | Fabric

Resources T/C Cotton

Spindle Hour 100 50 1.000

per Unit

Loom Hour 20 25 300

per Unit

Profit per Unit 20 15

(%)

Data to determine the optimum combination of 100% T / C and Cotton woven fabrics to be produced by PT.
Argo Pantes listed in Table 2, the problem can be formulated as follows:
Maximize : Z-= 20X, + 15X, i (8)
Consirain Function: 100 X; + 50X, < 1000 (9)
20X, + 25X, <300.. (10)

5.1. The Optimization by Using Simplex Methed

The limiting function in the formulation of the above problem contains a sign of inequality, for it must first be
changed into the form of equation by adding "slack variable" X3 and X4 so that the formulation of the problem
becomes :

Fogoes S e (11)

100X ;+50X, + X;
20X, +25X, + X,

o
g
=
=
R

The next step, the formulation of the problems that have been prepared as in equations (11), (12), and (13) done
with simplex algorithm as follows:

Step 1
Make table 3 below and the contents of the X and Z coefficients of the Limiting functions and Objective
functions

TABLE 3: SOLUTIONS WITH SIMPLEX METHOD IN EARLY CONDITIONS
1 2D 4 0

Base Vi X] Xz X3 X4 RK
Variable
0 Z L |20 -1510 0 0
1 X% 10 100 50 |1 0 1000
2 X 00| @ Bmio 1 3m

Variables X; and X, are slack variables of the initial conditions also fimctions as a base variable. While X, and
X, are called non-base variables.

Step 2

At row (0) select the cell that has the lowest negative price. This price is obtained on line (0) and column (1) or
on cell (01). Since the price is obtained in column (1) then F= 1, In F = 1 is the column for the variable X1 so
X1 is the new base variable candidate (will enter the base variable).

Step 3
Consider the RK column or column (0) of the newly selected column (1), then choose the smallest positive price
of the price comparison in column (0) divided by the price in columm (1), the result of this comparison is as
follows:

1000
Line(l): 100 =10

300

?PT. Argo Pantes, Tangerang, 2016




Line(2): 20 =15

Nilai terkecil diperoleh pada baris (1), jadi r =1 pada baris r = 1 ini merupakan baris pada X; sehingga X; harus
meninggalkan baris.

The smallest value is in line (1}, sor=1 in line
r=1isa linein X3 so X3 must leave the line.

Step 4

Forrow (1) or r=1 the price - the cell price becomes as follows:

Columm (1) : a;; = 100 ay = a;; = 100, and then a;; = 100/ 100 = 1 as a new value
Column (2): a2, = 50 2,,=50/100 = %

Column (3): a3 =1  a’;3= 1/100

Colunm (4): a4, = 0 a’,;, = 0/100=0

Column (0) : 2,y = 1000, and then a’j;, = 1000 devided 100 or (1000/100)= 10

[

For the other rows of rows (0) and row (2), each obtained in the following way:
For line (0)

Columm (1) ; ay= 20 ap=1 au=20

Column (2) ; ap=-15 ag=-20 ap-= Y% maka a’p,= -5

In the same way as above then

Column (3) : 2’ = 0 —(1/100) (-20)= 1/5
Colummn (4) ; a’ps= 0

Column (5) ; 2’ = 200

For Line (2)

Column (1) ; a’y;= 20-1(20)=0
Column (2): a’p,= 15

Columm (3): a’n=-1/5

Column (4) : a’3=1

Column (0); a’;= 300-(10)(20)= 100

Furthermore the contents of cells in rows (0) and row (2) with new values have been calculated above and the
results are as listed in Table 5 below:

TABLE 4; SOLUTIONS WITH SIMPLEX METHOD IN THE FIRST ITERATION
1 2 3 4 0

No | Base Z X] X’Z X3 X4 RK
Variable

0 74 L0 =50 08 0] 200
1 X (1R | | 17100 0 10
2 X 0 @ 15 (-1/5 1 100

The results of the table above shows that on line (0) still looks negative cell value, so the next calculation is back
to Step 2.

Step 2
The smallest negative value in row (0) is at value on cell (02) so F = 2. This means that X2 will enter the row
variable.

Step 3
The comparison of cells in column (0) with column (2) yields the smallest ratio in cell 22 or to line (2) sor =2
Thus the variable X4 is the variable leaving the base.



Step 4
The new tables obtained are as listed in Table 5 below :

TABEL 5: SOLUTIONS WITH SIMPLEX METHOD ON SECOND ITERATION

20033 4 0

No | Variabel | Z | X, X | X3 X, RK
Basis

0 Z 0 0245 183123333

1
1 X 0 |1 0]160 -1/30 | 6,67
X 0 |0 1]|-1/775 1/15] 6,67

Note : volume in unit x 1000

Step 2
Based on Table 5, it appears that row (0) no longer has a negative cell value, so the next step is to proceed to
step 5

Step 5

The optimum result is the production of T / C woven fabric of 6.67 Doz (cell contents 10) and 100% Cotton
Woven Fabrics is 6.67 Doz listed in the table (content of cell 20). Maximum Business Profit or Profit ear ned is
$ 233,330,

5. 2. Conclusions

Conclusion can be drawn from Table 5 Linear Programming Solution with Simplex Method that :

1.The production of polyester cotton (T / C) mixed woven fabrics reaches an optimum is 6.67 Doz with
profit: US § 133.400,-

2. The Production of woven fabric for 100% Cotton type reaches an optimum is 6.67 Doz. With Profit:
US $ 100.050;-

3. Maximum profit or business profit can be achieved for $ 233, 450, -
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