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Abstract This study analyzed the best practices of award-winning companies in the "National Quality
Classification Competition Facility (TPM) Division, and investigated the effects of TPM activity factors
on overall equipment effectiveness. Eighty-seven cases of excellent companies over the last eight years
(2014-2021) were used. Based on collected data, the double parallel parameters and overall equipment
effectiveness of TPM activity factors (activity period, average years of service, individual improvement,
average training time), Mean Time Between Failures (MTBF), and Mean Time to Repair (MTTR) were
analyzed. The study results were as follows. First, a significant causal relationship exists between TPM
activity factors (activity period and individual improvement number) and overall equipment effectiveness.
Second, activity period and the number of individual improvements had a positive mediating effect on
overall equipment effectiveness as determined by MTBF. Third, activity period, average number of
working years, and the number of individual improvements negatively affected overall equipment
effectiveness, as determined by MTTR. These research results are expected to enhance overall equipment

effectiveness by improving the effective management of TPM activity factors.
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Table 1. Effect of TPM Activity Factors on OEE
B se ﬁ t P
Promotion | 4 575 | 0,141 | 0.407 |4.054* | 0.000
period
Average number
of -0.127 | 0.113 -0.111 | -1.120 | 0.266
years of service
Number of | 553 | 0071 | 0.315 | 3.282¢ | 0.002
1mprovements
Average 0.012 | 0031 | 0.037 | 0369 | 0.713
training hours

*5(.01, *p¢.001
tPseudo Bonferroni CorrectionZ #-83l0] o5 .012 474
Fp{.01(trend towards significance) Z|-&

7Ha 1-19] Z3+= [t=4.054, p=.000]12 7Md 1-1&
AH=E A} 7H 1-29] Z3k= (1= -1.120, p=.266]2
7Hd 128 714=ek 7 1-39] d3ks [t=3.282,
p=002]2 7}d 1-32 At 7Hd 1-49] A=
[t=.369, p=.713]12 7Md 1-4&= 7|1Z=H <t
3.2 D77t Ad

3.2.1 TPM &5Q2I0| MTBFO| O|Xl= &
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Table 2. Effect of TPM Activity Factors on MTBF

B se Jé) t p
Promotion | 305 | 1227 | 0357 | 3.523* | 0.001
period
Average number
of 0.664 | 0.985 | 0.068 0.674 0.502
years of service
Number of
X 1.228 0.617 | 0.192 | 1.990F 0.050
improvements
Average 0.627 | 0271 | 0.235 | 2311% | 0.023
training hours

*p<.01, **p<.001
tPseudo Bonferroni Correctione 2-83t0] o5 .012 A4
¥ p<.01(trend towards significance) &

7Hd 2-19] A3k= [t=3.523, p=.00112 7} 2-12
A=A 7He 2-29] Bk [t= .674, p=.502]= 7}
A 2-2& 714 7 2-39] Ak [1=1.990,
p{.0l(trend toward significance)l2 74 2-32 A
ek 7HE 2-49] A [1=2.311, p<.01(trend
toward significance)|2 7} 2-4+= A=At

3.2.2 TPM &=5Q09I0| MTTRO| O|X[= &g
TPM 520577t Hat 245395, MEHAA

%, W @8A7H0] MTTRe] HlAL: Agke Popuy]
Sstol B1FEAG AN ATHe The2| Table 30 71
&319c

Table 3. Effect of TPM Activity Factors on MTTR

B se Jo] t p
Promotion |4 794 | 0282 | -0.287 | -2.812* | 0.006
period
Average number
of -0.652 | 0.227 | -0.290 | -2.877* | 0.005
years of service
Number of
. -0.300 | 0.142 | -0.205 | -2.110F | 0.038
improvements
Average |5 056 | 0,062 | -0.092 | -0.904 | 0.369
training hours

*p<.01, **p<.001
tPseudo Bonferroni Correction® 2-83t0] o5 012 434
Fp<.01(trend towards significance) %-&

7Fd 3-19] A¥kE= [t= -2.812, p=.006]2 7} 3-1

2 Q=] Qlet. 7Hd 3-29] A3 [t= -2.877, p=.005]=
7Ha 3-2= A=A 7 3-39] Ak (= -2.110,
p<.01(trend toward significance)|2 7} 3-32 A
HE . 7Hd 3-49] A 1= -.904, p=.369]% 7}
A 3-4& 71Z4E



AvjEgagc vAE= TPM &58%19] A5 A5 -MTBFS MTTRY o|% HHujfas-

4

HX
=]

3.2.3 MTBF ¥ MTTRS| 0|5 HHOHHS Y
MTBF & MTTRO| TPM E%5.82137} Au|Egta-ge}
9] A NA LT SH=AE Lot r] flste], TPM
L 8AF 77t Bt 2595, MEAAAS, B
ASAZHES EYESE, MTBF 2 MTTRS ol% ¥d
nfisg, duEgass FHusLE AAse

PROCESS macro model 4& ©]&3}9it}.

L

Table 4. Dual parallel parameter effects of MTBF

and MTTR
B ﬁ t p
Promotion 291 207 | 219% | 031
period
Average number
of -.272 -.239 -2.654F .010
years of service
 Number of 139 188 | 2188% | .032
improvements
Average -018 -.058 -647 520
training hours
MTBF .030 .256 2.581F .012
MTTR -.192 -.379 -3.843™* .000

501, *p<.001
+Pseudo Bonferroni Correction® #-&3to] & 012 A%
Fp<.01(trend towards significance) Z-&

Table 4014 Webd wiel o] olF rgdrf7iis
(MTBF % MTTR)2] &3] digt #4121 <1 A4 23E
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