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ABSTRACT: For manufacturing enterprises, holding a certain amount of inventory is necessary, excess in-
ventory is not only useless but also occupied capital, therefore, inventory control is a good way to optimize
the inventory structure as well as to improve the utilization of the funds manufacturing enterprise. In this pa-
per, the quantitative inventory control model is studied, and the economic order model and its calculation
method are verified by the inventory control demand of the cement equipment manufacturing enterprise.
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1 INTRODUCTION

Since the 90s of the 20th century, China has become
a manufacturing powerhouse, manufacturing indus-
try is in a period of rapid development, inventory in-
vestment in the total assets of the enterprise in the
possession of the proportion has reached 30%,
whose management and utilization is directly related
to the enterprise funds occupancy level and the op-
erational efficiency of assets (Enright M J et al,
2005). Under the different levels of inventory man-
agement, the average enterprise funds occupancy
levels vary greatly, and the implementation of the
correct method of inventory management, such as
reducing the average enterprise funds occupancy
levels and improving inventory turnover rate and to-
tal asset turnover rate, will ultimately improve the
economic efficiency of enterprises. In addition, from
the marketing point of view, as an important compo-
nent of enterprise logistics, the cost reduction poten-
tial of inventory is far more than any other part of
marketing, such as business logistics costs account-
ed for 50% of the cost of marketing, of which the
inventory cost is about 35%, and the logistics cost
will account for 30% to 50% of the full costs of the
product (Klausner M et al, 2000). All of the produc-
tion process is only 5% of the time for processing
and manufacturing, the remaining 95% of the time
for storage and transportation. Thus, reducing the
inventory cost has become “the third profit source”
(Yi W, 2006).
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2 INVENTORY MANAGEMENT MODEL
2.1 Problem description

Considering the characteristics of the customer or-
der-driven, cement equipment manufacturing enter-
prise (CEME) still have some problems, mainly re-
flected in the following aspects:

2.1.1 Inventory of raw materials

In order to reduce production costs for certain raw
materials, CEMEs try to set a certain safety stock to
reduce procurement costs of raw materials, such as
steel, standard parts and so on. But because of the
type utility of material and the demand uncertainty
makes a large backlog of inventory, increasing the
inventory cost. At the same time, in order to ensure
the supply of raw materials, suppliers will hold a lot
of inventory cost, which leads to the inventory cost
in the whole supply chain to further increase.

2.1.2 Irrational material inventory settings

During the manufacturing process, CEMEs relates to
a variety kind of materials. In order to ensure the
stability and continuity of production, enterprise set
a certain degree of safety stock of materials to
achieve the material supply, but the lack of reasona-
ble and effective inventory warning strategy leading
to a shortage of material and increasing risk of de-
layed delivery of orders. In this way, enterprises will
not only decrease its reputation, but also cause great
economic losses to the enterprise.



2.1.3 Low efficiency of information transfer system
The supply and demand situation, inventory status
and production situation of each enterprise are the
important basis of supply chain management, and
those information is mastered by different enterprise
departments. Therefore, it is needed to establish the
information sharing platform and realize the integra-
tion of all information. But the current situation is
that a lot of companies can’t realize the informatiza-
tion. Once the flow of information is not smooth or
appears error, production plan will be affected and
products will be wrong or outdated, resulting in high
inventory.

To solve these problems, an effective way is to es-
tablish a suitable inventory control strategy and
model to improve the level of the inventory man-
agement of the CEMEs. Through optimizing inven-
tory management, the coordination and management
of supply chain members are strengthened so as to
meet the needs of customers, improve the profit of
enterprises, and enhance the competitiveness of en-
terprises.

2.2 The control model of quantitative inventory

The basic idea of the quantitative inventory control
model can be described by Figure 1, in which R is
the order point, Q is the order quantity, and L is the
order lead time. The graph shows that when the
stock is reduced to the order point R, it should be
carried out in batches to order Q and ensure to re-
ceive at the end of the L, so as to ensure the supply
of inventory.
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Fig 1 Quantitative inventory control model

Order quantity Q can be determined through the
model of economic order quantity (EOQ), its basic
principle is to require the total annual cost (annual
inventory cost + annual product cost + annual pro-
curement costs) minimum. Since the inventory costs
increase with the increasing amount of inventory
and the procurement costs reduce with the increas-
ing procurement volume instead. As a result, when
purchasing volume increases (procurement costs de-
crease), the stock will increase (inventory costs will
increase). As the relationship shown in Figure 2.
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Thus, it is a paradox between inventory cost and
purchasing cost. In order to solve the problem, we
need to find a reasonable order quantity to minimize
the total cost. As shown in Figure 2 can be obtained
by the following relationship: the total annual cost of
inventory items (TC) = goods cost + cost + annual
procurement of inventory costs, that is:

TC=DC+DS/Q+QH/2

1)
The D: annual demand of certain inventory items
(year), D is a constant; C: procurement unit cost
(yuan per piece), does not consider the discount, C is
a constant; S: unit cost of ordering (yuan per times).
Q: each order quantity (pieces); H: unit inventory
storage cost per year on average (yuan per piece);
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Inventory TC(Total cost)

HQ/2(Inventory cost)
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EOQ Order quantity

Fig 2 Economic order quantity schematics

If the TC meets the minimum, by taking the de-
rivative of Q derivative and making it equal to zero
for the formula (1), the formula of EOQ can be de-
scribed as:

E0Q = /2DS/H (2)

3 LOGISTICS ANALYSIS AND SUPPLY CHAIN
STRUCTURE OF CEME

Supply chain, a whole function net chain structure of
suppliers, manufacturers, distributors, retailers and
end-users, is based on the core enterprise producing
intermediate products and final products by control-
ling information flow, logistics, capital flow from
the beginning of procuring of raw materials and fi-
nally sent products to consumers through the sales
network.

The supply chain of cement industry equipment is
a net chain structure, which is based on the CEMEs
as the core, taking the parts suppliers of motor,
gearbox, hydraulic pump and other parts and steel,
standard parts, paint and other raw materials ad up-
stream, and end customers as downstream. Establish
the supply chain structure model of the cement
equipment industry which is as the core of CEMEs
using modeling method of supply chain based on
SCOR (Supply-chain operations reference model)
(Stewart G, 1997), as shown in Figure 3 below.
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Fig 3 Supply chain structure of cement equipment industry

4 SUPPLY CHAIN INVENTORY MODEL OF
CEME

4.1 Model construction

The supply chain structure of the CEME is simpli-
fied as the inventory model which takes the equip-
ment manufacturing enterprise as the core, as shown
in Figure 4. As the CEME is a customer order ori-
ented manufacturing enterprise, the model consist of
suppliers, core manufacturing enterprises and cus-
tomers.
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Fig 4 Supply chain inventory model of CEME

Through the supply chain network, the coopera-
tion between suppliers and the core manufacturing
enterprise, continuously reduce inventory costs,
achieve supply chain information sharing, make sure
don't happen out of stock, in the construction of the
model, focus on the maintain of order costs and in-
ventory costs.

4.1.1 Ordering cost

Ordering cost includes two contents: the product of
the unit product price and order quantity is propor-
tional to the relationship; ordering the cost has noth-
ing to do with the quantity of goods.
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4.1.2 Inventory to maintain cost

Inventory to maintain cost is mainly produced by the
following items, the product of the scrap, damage
and insurance costs, transportation and storage costs,
to maintain cost of combining the transportation
costs.

4.1.3 The core manufacturing business inventories
CEMEs based on customer order driven production-
oriented enterprises, assume that the demand for M,
Ordering cost is 41, remain the same, Unit price of
the product is €1 The inventory ratio is 71, Order
quantity is @, Ordering cost for:

Qie11
2

@) =5t M + ©)
1

4.1.4 Supplier's inventory cost

In the supply chain network, the total demand for M,
Set up cost per order of 2z, the cost per order for
products unit price is ¢z, the inventory ratio is 7z,
each time order quantity is @, the ordering cost is :

Q, ;2 T @)

M
c(Q,) = Q—a; + Mc, +

4.1.5 The total cost of supply chain
According to the description above, the total cost of
supply chain:

TC=C(0) + C(0,) = M(%+

1
1 g_) M6 +6) +5(@an+.en) (5)

Therefore, the inventory model can be described
as:

1
a +%) + M +c,) +E(Qlclrl+QZC2r2)] (6)

MinTC = Min{C(0,) + €(0,)) = Mm{M( it



In order to obtain the minimum inventory, com-
bined with the model of economic order, supplier
order Q. quantity of goods with the core manufac-
turing enterprise @ there is a linear relationship be-
tween: @, =nQ,, therefore, the inventory model can
be simplified as:

MinTC = MinfC(0,) + C(Q,)}= Mm{g1 (e +2) + Moy + ) + 2 e + 1)} (7)

In type (7) n and @, respectively, partial deriva-
tives, can be obtained:

Ma o1y
el ®
—%(al +Z—2)+%(clr1 +necr) =0 (9)
By (8), (9) can solve:
Q= % (10)
a1
n= /m (11)

Quantity of goods and order lead time stability,
Get the reorder point R to:r =L, where D for time
from order to receiving; L for the average demand
per unit time.

4.2 Model solution and application

A CEME is development earlier cement building
material equipment enterprises in the north of our
country. By expanding the scale and technological
innovation constantly, the enterprises have occupied
a favorable market share in the cement building ma-
terial equipment industry currently and their prod-
ucts are exported to overseas markets. As the core
manufacturing enterprise of cement equipment in-
dustry, its superior supplier is distributed throughout
the country. Each cement production line contains
hundreds of thousands of parts so that the purchas-
ing cost of raw materials accounts for more than
70%. Inventory management goal is to try to cut the
order cost, reduce the pressure of inventory, which is
required to determine the optimal order quantity of
each parts and the reorder point level.

In this paper, a core material of the enterprise is
selected to verify this model, and the material pa-
rameters are as follows: supplier cost per order
a, = 4800 core enterprise cost per order
a; = 4800 supply material price ¢ =615 the core en-
terprise material unit price ¢ =950, supplier stock
ratio = =0.11 core enterprise stock ratio 7 =015
the amount of market demand forecasting
M = 145013,0rder lead time b =1.

To verify the validity of the model, we use com-
puter language to simulate the operation of the mod-
el under the given conditions. The optimal order
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quantity and reorder point level of the material can
be obtained by inputting the parameters into the in-
terface shown in Figure 5. The optimal order quanti-
ty of the core manufacturing enterprise material is
4536, reorder point level is 3973. Other parts inven-
tory control strategy can use the same method.
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Fig 5 Optimal order quantity calculation

5 CONCLUSION

Setting inventory control strategy and strengthening
the inventory data accuracy of enterprise is helpful
to solve problems of inventory. The demand of the
market is the motive force of enterprise develop-
ment, especially in the supply chain inventory. Any
deviation of beginning stage will cause great chang-
es in the end. In this paper, based on the tier one
supplier conditions, the core manufacturing invento-
ry control model is established and the economic or-
der quantity of the material is studied. The rational
allocation of inventory and management are
achieved by taking into account the purchasing cost,
inventory maintenance costs and other factors.
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