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Abstract

The decision problem of production and maintenance planning in a stochastic degradation system
is studied with a constant market demand rate. The random degradation of the system obeys
gamma process, which will lead to the increase of defective rate and abnormal state of the system.
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According to whether the system breaks down in the production process, preventive maintenance
and corrective maintenance are adopted. Based on the comprehensive consideration of defective
scrap cost, inventory cost, maintenance cost, out-of-stock loss and inspection cost, an average profit
model with batch quantity and productivity as decision variables is proposed. Numerical analysis
verifies the validity of the model. Sensitivity analysis discusses the influence of model parameters
on the best decision option.
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Table 1. Model parameters and their values

=1 RESHLHENE

ZH HUfE
a 0.28
B 0.54
D 540
P, 0.003
n 0.067
A 0.035
a 53
Cre 6.2
C, 80

Cey 170
c, 0.5
c, 4.4
a 1
a, 1
A 1.32
s 0.78
c 1
R 10

WRHER(29), FHEMH ERT SR O, P, FANFEZLIRUT
Input: o ,By D, E)’ n, A a C,» CO’ cv® Cpo Cgo» oy Oy ﬂ‘ly ﬂQy C R.
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Step 5: 3K ERT J& Q, P;
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output: i tH B K ¥ AL (P4 FE ERT,, SR Q, Po
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BRI [R] P EIAE (ERT)

5 -
7000570 1A (P)

Figure 1. The effect of batch and productivity on average profit per unit time
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IV, @it MATLAB it 545 SRHEAILIT Q" =8140, Fef/EP-5 P' =580, HLALITAF
YIFNiE ERT = 4416.2 o

6. RBES
ST B TR S B LR B LR e T I, E R IR

Table 2. The influence of L on decision variables

2. L3RR T =R

ZH {1 o P A ERT
11.25 9240 570 162 4452.8
9.68 8140 580 14.0 4416.2
L 8.00 7200 590 122 4364.0
7.21 6480 610 10.6 4333.9
6.65 6100 620 9.8 4309.3
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Table 3. The influence of ¢, on decision variables
= 3. o FRKR LT ENFNT

ZH (] o P A ERT
0.1 8350 660 12.7 4574.8
0.3 8120 600 13.5 4473.9
¢, 0.4 8040 590 13.6 4441.7
0.5 8140 580 14.0 4416.2
0.7 8210 570 14.4 4379.6

HIZE 3 M, BRI R PEAE A o BRI, SRR O S, ARIGIZHIN K, AR
BTN, TR TR A SEETIE R, AL RS AE ERT IZHTED o

Table 4. The influence of ¢, on decision variables
4. ¢, IRR T BT

ZH 5 o P A ERT
1.0 7340 580 12.7 4530.6

1.8 7550 580 13.0 4503.1
c, 24 7700 580 13.3 4482 8
3.6 7980 580 13.8 4442.6
4.4 8140 580 14.0 4416.2

B 4 J1, AP IR o RN, R E O B R, AR PREAE, TR
AN A SBHIE R, SIS RSP 2RI ERT IZHT %0 o

Table 5. The inﬂuence of ¢,, on decision variables

T 5. MIRREBHIFNT

ZH (] o P A ERT
3.3 8390 580 14.5 4436.5

47 8270 580 14.3 4426.6

5.5 8200 580 14.1 4421.1

“ 6.2 8140 580 14.0 44162
7.0 8080 580 13.9 4410.7

7.6 8030 580 13.8 4406.7
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