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This study analyzes the data using the FOM of the case companies, and the
production achievement rate is 80%. The results of the 4M analysis were
identified for the non-operation and process failure. In addition, through the

measurement of the working time of the manufacturing process and the
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analysis of the manufacturing capacity, the work dispersion caused by irregular
work in the process was
countermeasures were established accordingly. It was confirmed that the
productivity rate was improved by 8.1%, the non-operation rate was improved
by 0.04%, the process defect was improved by 0.02% and the loss cost was
reduced by 56.94 million won. The FOM solution will be of great helpful in

identified as an influencing factor, and

improving the manufacturing competitiveness of small and medium-sized
businesses to analyze data, establish countermeasures and predict and apply the
effectiveness of improvement plans through simulation.
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7] ol FAATARFT(KPL) T Y dofe] A& Zsl A|&A40 Table 1 Logistics workers load rate
T2 ANl TrAe AsisicH! ) stocking | @Y | uantity | Carrying |1 P production| Nmer | Total
2 3 AEF Wehs e sgeT Line | Parts name (t];peg p;s:m per unit distance (:T:; qualrllﬁt;n m':m . (?':':)
Motor | Pallet 1 160 80 5 1421 9 44
22 FO %_l_ﬁ Screw | Plastic bag 3 1000 2 1 1421 1 1
FOM _42\__'3_ }ﬂ _8_ ] ;(_,_x-] Oﬂ }\1 _/’\_ 7&% 4M(man, machine, Shroud | Hand cart 1 96 50 3 1421 15 43
Fan | Hand cart| 1 120 50 3 1421 2 | 35
1 glo|Ee AXoz BMs 840l AY
material, method d) sle] 1 ] ] =T O]-O:] &5 ECM| Screw | Plastic bag| 3 1000 5 2 1421 1 3
x] 0_] O]-" *‘l}l:_;‘(‘l E?-EM-] Z EﬂO]E‘] = F OM SRS J/]-‘j’]tﬂvg‘ Ball Plastic bag 3 1000 5 2 1421 1 3
2 BEEsty Ao zM ARYA 9 HAES Istst 24 C"C‘;‘;m Plastic bag| 1 100 50 2 1421 4 |
£ A&s] sjZ2T 4 o ohdet B4 ) BlaiEA S B9 Sh'z"s“:;Fa“ Hand cart | 1 18 20 1 1421 9 | %2
X‘”}_ Ig—%lg] E‘%}\é% ﬁo]:ﬂ_ 16]—]:]]% aiﬂé——l—q P]:‘—c:)——]-’ ]\g}‘\l- E“O] Condenser | Hand cart 1 44 80 6 473 11 60
HE A 77t Moo uet Aoz BEAsto] A AatE Seal-RAD |Plastic bag| 1 150 20 1 47 3 4
MAE 4 9lor, FOM ZEW BAS &3 AA 3440 BAA RA(];’U’;SVY Hand cart | 1 0 | so 6 | 4B | u |
S A&3| gofsta /S 9 2-e uE 4 o ECA Sh'z:‘:fyFa“ Hand cart | 1 18 20 1 4 26 | 31
Xﬂ}_ 63%9’] 7\]-;(')— 7]’% @H]% EH}E}Q“E' Man(zq—o‘jx} %—%k)’ Screw | Plastic bag 3 1000 5 1 473 1 1
Machine(7]4] 7} AA), Material(A]Z ©]o]g]), Method(Z Dust cap |Plastic bag| 1 100 5 1 473 5 5
&A, 37 olg)e] BAS AT 714 Aul9] 7k A4 do] Nl el ML M R I N R
o 32, 34 7|17 wolA7F AlFshs 34 AulA, AME ol i W
3 logistics workers 201 520
A=A IR, 71A19] 7Hs A9 HAY AR1 AL, A Viodel change - 12 o
Zof Aol ojust Agto] dojuta =R WEksHA & 4 Load time(460 min/day. 3 workers) 1242
Logistics load rate 50.2%
AT

Production volume
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chievement rate R . A N A A
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olo = | 3] v Zdl al
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— QWA — E35F FHoR o] R0l YA AF2 FalolA
= = Fig. 2 FOM As-Is total production volume
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., February 2024 Production achievement rate
(3} 1855
a7 (]
L] 15708 ||
3]
ECM ECA FSA
Main Division | February| 1 Week | 2 week | 3 week | 4 week | 5 week
Plan 79.801 azg' 16495 13.203] 22656 19172
Performance 63,845 6,099 13,065 10,619 17,588 16,474
L Achievement
rate B0.0% 73.7% 79.2% 80.4%| TT7.6% B85.9%
Flan 51,535 5203| 10,043 8,285 14,749| 13,259
o | _Performance | 44407]  4029] &r51|  7.18s| 12003 12519
hiew t
Achieymmen 86.3%| 100.0%| 109.8%| 105.40| 102.00%| 111.3%¢
Plan 21,570 2,832 3,892 3.106) 6,467 5,273
BCA Performance 15708  2,000] 3094 2602 4.697] 3,315
Ad 'er:':':em 728%| 7068 7osw| smamw| 72em|  e2ow
Flan 6.692 Zan| 2560 1.812] 1440 640
FSA Performance 3,650 70| 1.220 832 888 640
Ac h_::‘e“! 54.5% 29.2% AT. 7% 45.9%| 61.7% 100‘.0%]

Fig. 3 FOM As-Is assembly production volume
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February 2024

&Y |

20.0
ZFO.0
a0.0 -
S0.0
0.0 |-
30.0 -
=20.0
10.0 |-

0.0

71.84% |

Change Eqmpment
model breakdown

Downtime(share) rank(downtime factor)

Downtime Downtime | Downtime
Rank Factor Rate hour Jimez
Sum 0.09% 49.5 100.00%
1 change model 0.06% 35.6 71.92%
2 Equipment 0.01% 49 9.90%
breakdown
3 site cleaning(5s) 0.01% 3.3 6.67%
4 etc 0.01% 5.7 11.52%

February 2024

(a) Downtime rank (share)

Reject(share) rank(Reject factor)

40,91%

22.73%

FAN Run-out

Rank Product Reject rate Reject Share
Sum 0.05% 22 100%

1 Motor connect Broken 0.02% 9 40.91%
2 FAN broken 0.02% 8 36.36%
3 FAN Run-out Reject 0.01% 5 22.73%

(b) Reject rank (share)
Fig. 4 FOM As-Is analysis
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ECM 1 time study analysis STOEV

maverage fimefsec) MSTDEV

0

0

00
1 1 3 4 5 ]

Twork | 2work | 3work | 4work | Swork | average | total | LOB
max timelsec) | 398 | 388 | 363 | N5 | 48 | 9 | 1894
average timefsec) | 295 | 268 | 305 | 316 | 29 | 300 | 1502 | %k
mintime(sec) | 55 | 163 | 287 | 06 | 150 | 82 | 16!
STORV M58 ] 200 05 | 10 ] 35

Fig. 5 ECM time study analysis result
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Downtime * Downtime: 20min Performance Tact time 38.7sec
Loss(3.4%) (change model atime)
Capabiity Capability tact time 37.8sec
apabili
operation
Loss
(5.8%)
working Neck time : 31.6sec
time balance
100% Time Loss(5.0%) c .
N L ycle time 33.0sec
(580min) | operation performan
‘;a;:% ce Loss
ESéUmin) capability Minimum time : 23.2sec
operation
rate performance
(B;?_i% in) minimum Loss(1.3%)
™ time 7.7min
74.8%
(484min)
. Product Output
date Line .
model quantity
Mar-24 ECM1 MQ4 model(4) 900

Fig. 6 ECM manufacturing capacity analysis result
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Operating rate 8.1%

—

Difference

88.1%

80.0%

Lack of objectives | Lack of objectives | Lack of objectives

QTY : 10,918 EA QTY : 3434 EA QTY : 7,484 EA
Money Money Money-
132,510,848 Won 75,846,736 Won 56,664,112 Won

Asls —— To-Be

(a) Comparative analysis of operation rate before
and after improvement

Downime rate 0.04%
0.09%

Difference

0.05%

Downtime Downtime Downtime
QTY : 123 EA Qry : 91 EA QTY : -31 EA
Money 742,969 Won | Money 499,172 Won | Money -234,797 Won

L Agls —— To-Be —

(b) Comparative analysis of downtime rate before
and after improvement

Reject rate 0.02%

0.05% i
0.03% :
Difference
Reject Reject Reject
QTY : 22 EA QTY : 12 EA QTY : -10 EA
Money 106,440 Won | Money 36,240 Won | Money -70,200 Won
hsls To-Be

(c) Comparative analysis of reject rate before and after improvement
Fig. 7 FOM comparative analysis

Table 2 Improvement results

Productivity increased by 8.1% and

Total . L
. ot cost saving of KRW 56 million due to
improvement . .
increased production
Improve Reduction in loss costs by KRW 70,200 and

project reject reduction in defect rate by 0.02%

Reduce
downtime

Non-operation rate improved by 0.04% and
saving amount of KRW 234,000
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