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Abstract

This research aims to analyze machine failures and their effects on the grinding
wheel production process, to develop a preventive maintenance plan, and to compare
the efficiency and effectiveness of grinding wheel production machines at Mitsui
Grinding Technology (Thailand) Co., Ltd. The research was conducted by identifying
problems and causes of compressor stoppages based on five production factors
(AM1E). Using the failure mode and effects analysis (FMEA) technique, the risk value of
failures related to machine factors was assessed. This analysis led to the development
of a preventive maintenance plan, experiments relevant to the plan, and
measurements of machine performance. The analysis of the causes of machine
stoppages, failures, and their effects identified 14 issues, resulting in a comprehensive
maintenance plan for the compressor. This plan includes three cycles and four
activities: daily maintenance involving cleaning and inspection, weekly maintenance
involving lubrication, and annual maintenance involving the replacement of spare
parts. Implementing the maintenance plan improved the maintenance efficiency of
the compactor machine. Key performance indicators showed an increase in mean time
between failures (MTBF), a decrease in mean time to repair (MTTR), a reduction in the
failure rate (FR), and an increase in the inherent availability (Al). Additionally, the overall
equipment effectiveness (OEE) of the compactor machine improved due to increases
in availability rate (A), performance efficiency (P), and quality rate (Q).
Keywords: Failure mode and effect analysis, Preventive maintenance plan, Machine

efficiency, Machine effectiveness, Grinding stone production
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A1519% 8 Yoyan19iau UssansnimuaruszAvinavesaesludanainmisaniunumuununisingesnm

Tw/diewA [dwiumves| A nan | awngns | Swoud | owd | ewde | UssAvBammsthpdnvietesing® | Ussvinalasmiuveuaiesing®
dou (S| vgn | Buedes |  wen waald | @w | @w | MTBF | MTTR | FR Al A P Q OEE
(W) | (i) () (Gewag) | (W) | i) | %) | %) | (%) (%) (%) (%)
1/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
4/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 {100.00 | 100.00
6/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
7/12/2566 - - 960 - 14 14 0 (0.00) 100.00 | 93.33 |100.00 | 93.33
8/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
12/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
13/12/2566 1 20 940  |wIAURAUNG| 15 14 1(6.67) | 6,700 | 20.00 |0.0149| 99.7 |97.92 | 102.13 | 93.33 | 93.33
14/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
15/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
18/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 [100.00 | 100.00
19/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 {100.00 | 100.00
20/12/2566 - - 960 - 14 14 | 0(0.00) 100.00 | 93.33 |100.00 | 93.33
21/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
22/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
25/12/2566 1 10 950  |wIAURAUNG| 15 15 0(0.00) | 7,185 15.00 |0.0139 | 99.8 | 98.96 | 101.05 |100.00 | 100.00
26/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
27/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |100.00 | 100.00
28/12/2566 - - 960 - 15 15 0 (0.00) 100.00 | 100.00 |{100.00 | 100.00
3 18 W 2 30 17,250 1 @709 268 267 | 1(0.37) | 8,625 15.00 |0.0116| 99.8 |99.83 | 99.43 | 99.63 | 98.89
yanee: *Aanaazauiuaiasinamenden *uannnsgudiien1sndn (Takt time) = 64 Wfirodu

NIV InAluladanavnssulayifINTs WNIedeswa)iuaansy
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91NAN597 8 NudAIUsEANEmNTUITesnwILAI 09dns TA1na1veaAT0adns
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Usenoudissnsnnisiiunios (A) ez 99.83 viseifiutudenas 0.52 AUsEANSAIMNNNS
Auiades (P) Yavay 99.43 viaifiutudesay 0.33 wazdnmamnin (Q) Sevar 99.63 nie

WLTUSD8AL 0.28 LAAIRNNUAITINT 9 hasNIW 1

a bl ) a A a a 5 v ! v o a
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namqmiamaﬁ'a (MTTR) (W1#) 46.67 15 an 31.67
gn3nsids (FR) (Sovag) 0.015 0.0116 am 0.0034
shsmsldiurennIasdng (A) Gevay) 99.3 99.8 Wi 0. 5

UseansHaTaunInsing nou NE /e
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Shsmsiumses (A) $evaz) 99.31 99.83 Wiy 0.52
Usgansnmmsiaueses (P) ($evaz) 99.10 99.43 Wiy 0.33
8n51AN M (Q) (Feuaz) 99.35 99.63 i 0.28
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