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A Study on a Single Production Inventory Model with Decaying Items
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Abstract

In this paper, an attempt has been made to revise Raafat’
s(1985) results on an inventory model for decaying raw materials
and the finished product at a constant rate which was based on
Goyal’s integrated inventory model for a single product system.

This paper is concerned with scheduling the frequencies of order
quantity of several different raw materials on a production inventory
model. The purpose of this paper is to present a simple method of
deciding the frequencies of order quantity of raw materials, in the
sense of minimizing the average total cost of the system.

We describe on iterative procedure for directly determining near
optimal frequencies of order quantity for the raw materials and the
associated fundamental cycle time which can be used for
constructing the production duration of the finished product.

In cases where feasible schedules cannot be constructed using
the values from the iterative procedure, the procedure provides a
basis for changing the order quantity frequencies and the
fundamental cycle time to obtain feasible schedules. An example is

given to illustrate the derived results.
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Figure 1. Behaviour of the production-inventory system
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Table 1. Parameter values of the example problem

| Parameters Finished product! Raw Material 1 |Raw Material 2
D 2500 unit/year | - -
d 2000 unit/year | 2500 unit/year 5000 unit/year
S; 3100 330 830
hj Sl/year . $0.6/year ' S0.3/year
r L unit , 1 unit 2 unit
¢ S5 1 S2 i Sl :
9; 0.01-0.20/year l 0.0l/year . 003/year |

Table 2. Characteristics of the production-inventory model as a function of
finished product decay rate

(90 TT T Qg Ql Qz DO Dl D?. K n;
0.01 02866 03582 716.62 71764 1439.41 026 1.28 669 89248 1 1
0.02 02846 0.3555 71145 71247 142900 050 152 7.10 89910 1 1
0.03 0.2826 0.3528 706.42 707.42 141885 075 174 750 90566 1 1
0.04 0.2806 03503 701.52 702.50 140896 098 196 733 912.16 1 1
0.05 0.2787 0.3478 696.73 697.70 1399.31 1.21 2.18 825 91860 1 1
0.10 0.2698 03361 674.45 67536 1354.38 224 3.15 996 95001 1 1
0.11 0.2681 . 0.3339 670.30 671.20 1346.00 244 333 1028 956.14 1 1
0.15 02618 03257 654.54 65540 131424 3.15 401 1146 980.18 1 1
0.20 0.2546 03163 636.60 637.41 1278.08 395 4.76 1278 1009.25 1 1
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Table 3. Characteristics of the proposed production-inventory model as a
function of finished product decay rate

6 TL T Q0 Ql Q2 DO DL D2 K m

0.01 0.4388 0.5482 1096.92 1098.12 2201.07 0.60 1.80 3.44 802.09 2
0.02 0.4335 0.5413 1083.87 1085.05 2174.80 1.17 235 9.40 812.05 2
0.03 0.4285 0.5348 1071.35 1072.50 214961 1.71 2.86 10.32 821.87 2
0.04 0.4237 0.5286 1059.33 1060.45 212541 2.23 3.35 11.20 83154 2
0.05 0.4191 0.5225 1047.77 1048.87 2102.14 2.72 381 12.03 841.08 2
2
1
1
1

0.10 0.3984 0.4955 99594 996.93 199734 4.86 5.86 1569 386.96
0.11 0.2681 0.3339 67030 671.20 1346.00 2.44 3.33 1028 956.14
0.15 0.2618 0.3257 65454 655.40 131424 3.15 4.01 1146 930.18

2
2
2
2
2
2
1
1
0.20 0.2546 03163 63660 637.41 127808 395 4.76 12.78 1009.25 1 1




5. 3

Table 4. Comparison of results

f Raafat’ model Proposed model
8y | T | Cost {n} T, Cost { n}

0.01 0.2866 892.48 {11} | 0.4388 802.09 {22}
0.05 0.2787 91860 | {1,1} | 0.4191 841.08 {2,2}
L 0.10 | 0.2698 950.01 {11} | 0.3984 836.96 ! {2,2}
L 015 | 02618 980.18 {11} | 0.2618 980.18 {1,1}

020 | 02546 | 100925 | (11} ] 02546 | 100925 | (L)
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