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It is a continuation of productivity improvement owing to securing manufacturing
competitiveness amid the rapidly changing global business environment, exchange
rates, and large fluctuations in raw material prices. In particular, in the case of small
and medium-sized manufacturing companies, difficulties such as manpower
shortages and the impact of 52 h working hours are increasing. To overcome this,
manufacturing innovation activities were proposed based on the FOM system using
advanced manufacturing site data than the existing manufacturing innovation
method, and the manufacturing innovation method was applied and the
effectiveness was verified through a case company of the continuous production
process of film manufacturing.
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Fig. 2 FOM system structure
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+ G_factor : + FOM Objective function

Growth factor of manufacturing company « Total growth
+ G_factor 1 : Product valume =max(G._factor 1 - G_factor 2 - G_factor 3)
+ G_factor 2 : Downtime + S.t(G_factor 1+ G_factor 2 + G_factor 3)
Defect =100
Nonconformity G _factor 1, G_factor2 =0
+ G_factor 3 : Unidentified « S.t: Subject to

Fig. 3 KPI management by FOM solution G factor
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Table 1 FOM code management list

FOM management indicators(code number)

Product volume Total (1100), Product (1200),
(#1000) Machine (1300), Worker (1400)
Downtime Total (2100), Product (2200),
(#2000) Machine (2300), Worker (2400), Factor (2500)
Defect Total (3100), Product (3200),
(#3000) Machine(3300),Worker(3400), Factor (3500)
Nonconformity Total (4100), Product (4200),
(#4000) Machine (4300), Worker (4400), Factor (4500)

Detailed analysis contents

Yearly, Monthly, Weekly, Daily, Work (day/night,8-hour, etc.)
shift, 3-step setting scope
(factory, production line, production detail line)
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Fig. 4 Flow chart of general analysis procedure according to
FOM code
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Critical Value
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Time to Failure ~ # 32 1 % Time in Days
re

Checking for evidence of wear Check by sound
Facility performance degradation
a sharp rise in temperature

Normal

. Motor failure
operation

Defect type Start vibrating

PdM
(Predictive
Maintenance)

No vibration

scheduled and maintained at the required time >I
events

vibration fault l/

Forecast of remaining life

No vibration
events

Vibration value

(Condition Based above threshold

laint)

B Immediate maintenance

Perform regular
maintenance - no defect
detection, major parts I
replacement

Perform regular maintenance ~  [jSecondary fault

PM
(Preventive Maint identify issues, replace key parts I after repair

Perform facility
[
failure

(Break dzw" Maint) No facility maintenance and management activities

Fig. 5 Comparison of facility maintenance methods
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Sortation | February | Week 1 | Week2 | Week3 | Weekd | Week5 | 2/1 | /2 | /3| 24| /5| /6
plan 304M | 28896K | 56,162K | 66459K | 97.767K | 55137K | 7.406K | 8175K | 8,789K | 4527k | 4658K | 6520K
result 253M | 27024K| 45451K | 61457K | 76521K | 42553K | 6936K | 7479K | 8708K | 3,900K | 4349K | 5035

(%) 831% | 935%| 80O%| 925K | 783N | TI2%| 937K | 915%| 991% | 861% | 934% | WK
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Fig. 8 FOM solution analysis
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Fig. 9 FOM solution multidimensional analysis
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Fig. 10 Manufacturing innovation using FOM systems

Fig. 11 Anomaly detection by IoT sensor
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Fig. 12 Frequency analysis anomaly detection AI modeling
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