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Abstract

To address issues in electronic product production—including quality control of spare parts pro-
curement, full-process inspection decision-making, and defective product handling optimization—

this study, based on a best-selling product of an enterprise, constructs multi-dimensional mathe-
matical models focusing on procurement, assembly, inspection, and defective product handling. For
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procurement sampling inspection, it designs an accurate, cost-effective plan using hypothesis test-
ing; for the full process, it adopts the simulated annealing algorithm to find the optimal solution and
verifies “full-link inspection + disassembly and reuse of defective finished products” as the optimal
combination. Extended to complex scenarios, a defect rate transfer model is built. Experiments
show the model reduces costs by 10%~15% in 5 scenarios, with methods applicable to multiple
fields and strong practical value.
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Table 1. Problems encountered in the production process of enterprise spare parts and finished products

= 1. el EC A m A Ao R B B Y e R
FhMF 1 FHAF 2 B AEH

T wgs BE KW oo WX RW o KR RN WhH W% SR

B RE By mE BA mAE #H #ik RBA
1 x% 4 2 x% 18 3 x% 6 3 56 6 5
2 x% 4 2 x% 18 3 x% 6 3 56 6 5
3 x% 4 2 x% 18 3 x% 6 3 56 30 5
4 x% 4 1 x% 18 1 x% 6 2 56 30 5
5 x% 4 2 x% 18 3 x% 6 3 56 10 40

Table 2. Situations encountered by enterprises in production and sales
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1 x% 2 1 1 x% 8 4 6
2 x% 8 1 2 x% 8 4 6
3 x% 12 2 3 x% 8 4 6
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Figure 1. Assembly status of a certain part
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Figure 2. Problem-solving idea for the first step
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Figure 3. Sizes of the minimum sample spaces obtained under two scenarios

B 3. ERMIER T KEHRNMERZE K/

Confidence Level vs Sample Size

1 I
| )
1.0 - 1
] I
| I
———————————————— -'————— ——————————— T ———————————————————————————————————————
| I
| I
I
0.9 f-————mmmm e T e et
I
I
I
I
|
T 0.8- i
3 1 ]
-l ] |
o 1 I
: | |
g 1 ]
= 0.7 1 1 1
c ] I
o 1 1
o | I
| }
] I
] I
0.6 1 i
| I
i |
1 1 —— 90% Confidence Level
: : —— 95% Confidence Level
0.5 1 : : --- 90% Confidence Sample Size = 248
| | --- 95% Confidence Sample Size = 538
1 1
200 400 600 800 1000
Sample Size

Figure 4. Variation of reliability with sample size
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Figure 5. Decision threshold and actual sample proportion
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Figure 6. Flow chart of the simulated annealing algorithm for solution-finding
6. BRBLRNEAZRKBRIZE
4.2.2. BAW R S HTiREY

PR RLRE AR P R i SR 2% TUSCA AR 23 REAT T VR AR, B A e MU B B AR R AL i it

WEREHBARID TR R SA ., BERA . FSA . DU =i iig i, SRSy
*Aéﬁmﬁiﬁ SRR, B RNR KBTI

Lo ARG S AS G045 2R B AR I AR (Cd 1, Cd2, Cf)y JEFERUAR(Cw, Cw2, Cwi). 2L
A(Cs)s B A GG AR ERA(Cr)e XA TL & 1 HARRIK G (pl, p2, pf), MR T — S HE
A TPAL A

2. WeaERTHE: BB R T AR BT I T 1 E (market value), @I A& F(1 - pHIEIE, REATER
BN T WS PR 2L

3. HineRd: HbreREh o iR mS et b, e H AR s MERRA Sl 2 (8 22106, B H AR e
o= o BEA - poalias. Hrb, o Mg RAER T, HT-FERASIGEEZ AR R,

4.2.3. ETHRERHR RV SRE

TR I X 2 B AR A R R (p 1, p2, pHIEAT R, S5 A AN T KR R AT IR, 2R
BT Z AL R A . RIS, B SAGR A R BRI R, B BTN R R
UL, BT R R HTT %

LRI BBERE B T AR i BRI UL L IR w2 (M, il id 2 ks il 5
PRAEALEL, DAL TR I RA S it 2 18] R

2. AR R G R IR IR, AW RS R A AN AR, SR E FR R
HUERAHAE TR

DOI: 10.12677/0rf.2025.155249 285 B2 S5


https://doi.org/10.12677/orf.2025.155249

N 5%

4.2.4. ZIARRKIRE

GRAEA Y5 T84T, RSB EFEAFM ARG R AT MESE . SRR TA
[ R T 37 RVAE 77 A B 2N S AR, BEARERAS T Ry &, B i ME A S
B,

4.2.5. BERIRYTTIE
2yt YL SR R R R AR )\, BAR L 7 AR .

DESERGAIRRE, WLEM, RUEE, ¥
FERHIRERRRECRE A, MRS, IRRREIA.
TIBEMEARIEIRRE

Imx%aﬁy}{

SRS, ARSI T sheee ||
[mﬁ O®1) . FRESRMAIIR ] } RIREE

. 1 [ (scsranmrussssnmmm, MR
WSt E BRSNS R

MEVEEREE. IFRERE, LIRTEIERGRIIE
it b S

(erEsmEmLTRE, ©NRE, ERRH I
} 57730 p=1

L7

BiFES | { [ﬁk{h&ﬁ'—iﬁmzﬁlﬂgi% iﬁd:ﬁ%%&k]

B TIRR T RRRAOIRRE, TRRET-ITIRME &S
B—BdE

EHER TR RRRE, SR I
} LRE

REBUE | { (emseaaTasmaxmummsm)

GRS |

Figure 7. Solution-Finding Process of the Multi-Scenario Decision-Making Model
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Figure 8. Problem-solving idea for the second step
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Figure 9. Diagram of total cost, profit and replacement loss under different conditions when the defect rate is 0.12127440
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Figure 10. Diagram of total cost, profit and replacement loss under different conditions when the defect rate is 0.12441358
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Figure 11. Decision visualization diagram of spare parts, semi-finished products and finished products when the defect rate is
0.12127440
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Figure 12. Decision visualization diagram of spare parts, semi-finished products and finished products when the defect rate is
0.12441358
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Table 4. Target parameters and decision results
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