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This research was focused on the application of Reliability Centered Maintenance
(RCM) in textile industry. The objective of this study was to show that the RCM approach
enabled to apply for improving machine reliability in textile factory. The RCM approach is a
structured process that improves and optimizes maintenance activities programmed. The
RCM approach is initiated from selecting machine criticality that impact textile process
significantly, defining sub-systems or functions and functional failures, categorizing critical
components in each sub-system, analyzing failure modes and causes, identifying effects and
consequence, evaluating components with RCM Logic tree, selecting proper preventive
maintenance tasks. Finally, implement the preventive maintenance plan. The Stenter
machines in a case textile factory were selected as critical machine as a pilot study. After
applying the preventive maintenance plan the result shown that Failure Rate was reduced
from 9.22% to 2.11%, Availability Rate was increased 5.77% to be 81.64% and Mean Time
To Failure (MTTF) was increased from 6,284.50 min to 10,031.10 min.
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Weight 3 3 2 1 Criticality
No. MC
Machine Code SEI EM UR MCT Code
1 RLO1 1 2 2 1 14 B
2 RL0O2 1 2 2 1 14 B
3 RLO3 1 2 2 1 14 B
4 RL04 1 2 2 1 14 B
5 RLOS 1 2 2 1 14 B
6 DYO01 2 2 2 2 18 B
7 DY02 2 2 2 2 18 B
8 DY03 2 2 2 2 18 B
9 DY04 2 2 2 2 18 B
10 DY05 2 2 2 2 18 B
11 DY06 2 2 2 2 18 B
12 DYO07 2 2 2 2 18 B
13 DYO08 2 2 2 2 18 B
14 DY09 2 2 2 2 18 B
15 DY10 2 2 2 2 18 B
16 DY11 2 2 2 2 18 B
17 DY12 2 2 2 2 18 B
18 DY13 2 2 2 2 18 B
19 DY14 2 2 2 2 18 B
20 DY15 2 2 2 2 18 B
21 DY16 2 2 2 2 18 B
22 DY17 2 2 2 2 18 B
23 DY18 2 2 2 2 18 B
24 DY19 2 2 2 2 18 B
25 DY20 2 2 2 2 18 B
26 DY21 2 2 2 2 18 B
27 DY22 2 2 2 2 18 B
28 DY23 2 2 2 2 18 B
29 DY24 2 2 2 2 18 B
30 DY25 2 2 2 2 18 B
31 DY26 2 2 2 2 18 B
32 DY27 2 2 2 2 18 B
33 DY28 2 2 2 2 18 B

(GGERL

A 9 A 9 Y
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No. Weight 3 3 2 1 MC Criticality
Machine Code SEI EM UR MCT Code
34 DY29 2 2 2 2 18 B
35 DY30 2 2 2 2 18 B
36 HEO1 1 1 2 1 11 C
37 HEO2 1 1 2 1 11 C
38 HEO3 1 1 2 1 11 C
39 HE04 1 1 2 1 11 C
40 HEO5 1 1 2 1 11 C
41 HEO06 1 1 2 1 11 C
42 HEO07 1 1 2 1 11 C
43 SCo1 1 2 2 2 15 B
44 SC02 1 2 2 2 15 B
45 SC03 1 2 2 2 15 B
46 SC04 1 2 2 2 15 B
47 SCO05 1 2 2 2 15 B
48 SC06 1 2 2 2 15 B
49 STO1 3 3 3 2 26 A
50 ST02 3 3 3 2 26 A
51 STO3 3 3 3 2 26 A
52 ST04 3 3 3 2 26 A
53 PKO1 1 3 3 1 19 B
54 PKO02 1 3 3 1 19 B
55 PKO3 1 3 3 1 19 B
56 PK04 1 3 3 1 19 B
57 PKO5 1 3 3 1 19 B
58 PKO06 1 3 3 1 19 B
59 PKO7 1 3 3 1 19 B
60 PKOS8 1 3 3 1 19 B
61 PKO09 1 3 3 1 19 B
62 PK10 1 3 3 1 19 B
63 PK11 1 3 3 1 19 B
64 PK12 1 3 3 1 19 B
65 PK13 1 3 3 1 19 B
66 PK14 1 3 3 1 19 B
67 PK15 1 3 3 1 19 B
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v Vimiin x azves | Aundenuy a1y
a161 sTUVERY a6 Fudugunsal L .
2X, 2.5X,|25X,| 3X, | oemn | anudfey
1 |%audAn (Inlet Unit) 1.1 ummiﬁﬂﬁuqnnﬁyqcentering 8 | 75| 10 | 12 375 A
12 [gnilu 8 | 5 |75 12 325 A
1.3 |Centering Roller 8 7.5 5 3 235 B
14 |@eniu 8 5 7.5 12 325 A
1.5 |Sensor 8 75 | 75 9 3.20 A
1.6 gﬂﬂﬁyﬂﬂﬁuazgﬂﬂgqmam 8 | 5 |75 3 235 B
2 'a'maﬁuamgﬂ@,ﬂﬂéd 2.1 |grual 6 | 5 |75] 3 215 B
EIEEH 22 [lalasansrunil 4 175175 6 2.50 B
2.3 |Air Pressure Gauge and Valve 6 5 7.5 6 245 B
24 |gnnaumeine? 8 | 75| 10| 3 285 A
25 |vewnesines 8 | 10 |10 | 12 4.00 A
26 |gnnacing 8 | s |75 3 235 B
2.7 Qﬂﬂu 8 2.5 10 12 325 A
3 |galSumedinsu 3.1 qﬂqmﬁyﬂﬂ%”umﬂﬁﬁ 8 | 10| 5|3 2.60 B
foaTuia 32 |gnilu 8 | 5 |75 12 325 A
33 |wemes 8 | 75| 10 | 12 3.75 A
3.4 [@neniu 8 5 5 12 3.00 A
4 yalorosila 41 |ganasilfunniih 6 17575 3 240 B
(Overfeed Unit) 42 qnﬂﬁyﬂanaﬁ\lﬂ 8 | 75|75 3 2.60 B
43 |ueinoddugnnas 8 | 75|10 | 12 375 A
44 |@gNIU 8 5 5 12 3.00 A
45 |gnilu 8 | 5 |75 12 325 A
46 |yailosdariids 8 | 5 | 5 |12 3.00 A
5 “]gﬂﬁufid (Pinning Unit)| 5.1 ‘]gﬂQﬂﬂélQﬂéﬁH (Selvage Uncurler) 8 5 5 3 2.10 B
52 uamaﬁu«mmnﬁymﬁ'v’h 8 | 75|75 12 3.50 A
5.3 |LR. Sensor 8 7.5 10 12 3.75 A
54 |[womedlSudumisnady 8 |75 5 | 12 3.25 A
5.5 |Pinning Roller 8 5 7.5 9 295 A
5.6 |Brush Roller 8 5 5 9 2.70 B
57 |gnilusessuniudin 6 | s |10] o9 3.00 A
6 |yR510Tu (Needle rail | 6.1 |yaudin (Pin) 8 |75 5 | 3 235 B
unit) 62 |1udu 8 |10 |75 9 345 A
63 |Tumemisunady 4 [ 75|75] 6 2.50 B
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2X, 25X, (25X, | 3X, | 9emn | anudfey

7 “]gﬂéjﬁ]‘u(Ovenunit) 7.1 Mﬂmﬂ‘;ﬁﬂﬁu(Motorfan) 8 10 10 12 4.00 A
72 [Uszgdeu 2| s | 5|3 150 f

7.3 |Heat Exchanger 8 10 10 12 4.00 A

74 |azuniansoIru 8 | 5|5 | 6 2.40 B

7.5 |vewmesineiangvenosauiy 4 175]75| 12 3.10 A

76 |gAagvee99Ty 4 [ 75] 10 | 12 3.35 A

7.7 | Nozzle 8 | 5 |75] 3 235 B

78 |qnilu 4 | s |75 12 285 A

8 |ynangungiinif 8.1 |uetaesiiaau cooling 8 | 7575 6 2.90 A
(Cooling Zone) 82 |Wames s | s | 5|6 240 B
8.3 m“’q?ja 8 |75 5 | 3 2.35 B

9 |drueand (Exit 9.1 |yaddasufn (Selvage Trimmer) 4 15|75 | 6 250 B
Stand) 9.2 [lufiada3uf (Cutter Trimmer ) 4 |5 [75] 3 1.95 c
9.3 |Cutter Blower 4 |5 |15 3 1.95 C

9.4 |Draw Roller 8 5 7.5 12 325 A

9.5 uamaﬁugﬂﬂﬁyﬁu 8 | 75|75 | 12 3.50 A

9.6 |qAnaudu (Cooling Rolier) 8§ [75]10 ] 9 345 A

9 d?uﬂﬂﬂ%(Eﬂt 9.7 |Main Drive Motor 8 10 10 12 4.00 A
Stand) 9.8 |Air Condition Supply 6 75 | 715 6 2.70 B
9.9 |demiu 8 | 5| 5|12 3.00 A

10 |yalunfwieyaiiu | 10.1 |uemefifes 8 | 10| 10 | 12 4.00 A
102 ﬁ’1fJW1u‘lTiJgﬂﬂ§Q 8 | 5 |75 12 325 A

103 |a Tundn (Plaiter Device) 8 | 75|75 12 350 A

104 |gnilu 8 | 5| 5|12 3.00 A

11 |yaseneeInia 111 [151desganiu 4 | 2575 6 2.00 C
(Exhaust Unit) 112 |dosniu 4 10|75 3 245 B
113 [weiApsaay Exhaust 4 175075 9 2.80 A

114 |aevu 4 |5 |715] 6 225 B

12 |yadreriiiiden 12,1 |viedahiudeu 8 | 7575 3 2.60 B
(Hot Oil Supply Unit) 12.2 namaﬁlqmﬁa (Motoring valve) 8 10 10 12 4.00 A
12.3 |danu$ (Stainer) 8 |75 10| 9 345 A

13 [szuuldihaiugu 13.1 |§lWaruguszuuluilh (Control 8 | 10| 5| 6 290 A
115711911 (Control 13.2 ﬂgﬂﬂ’mﬂnmiﬁNiu(ControlPanel) 8 10 10 6 340 A
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Y o o [ a @ dil A A 9 a o A
llﬂumwumimqﬁﬂynwﬂmnu‘uu‘wugmmmmmummaa"lﬂimm%squ 1399 ST1

A A A & A 09/’ 1A a =K A
IN599 ST2 (A9 ST3 1A INT93 ST4 YIUYILIATIAULAADUY UYUITU W.A. 2554 DUADU

FUNAY W.A. 2554 AIA1519N 40, 42, 44, 46 1AL 48

A1319N 39 A

9
AA v o

a 1 o A 3 4
NPUUITU ﬂi’)l!ﬂ']iﬂﬁ‘ll‘l]i}\ﬁl@ﬂlﬂﬁ@ﬂ AAULADT No.l

HAIANAN1IA
BATINNUELIY | 0ATIANUNTON
) NSz | nargadsly 4. ,
iAoy . .| veunIeedns Tumslgau
(um manan 4w (oS mud) (oS mud)
5.7. 53 37,800 8,447 9.58% 77.65%
u.n. 54 39,150 9,333 8.05% 76.16%
N.N. 54 37,130 6,847 10.29% 81.56%
.. 54 42,620 9,382 11.18% 77.99%
14.8. 54 30,680 8,828 9.65% 71.23%
N.A. 54 37,560 9,362 8.32% 75.07%
imauneion 8,700 9.53% 76.79%

A13197 40 A9y

4
AA v o

a Y o \ ] J
HFIANANITAUUUITU waqmiﬂiuﬂqwmm?m AU DT No.1

oasAnudeniy | dasianunion
) NIz | nargadsly i . )
L) . ~ .| veuniesdns Tums s
v AR GIRHETE)) GIRHERI))
1.8, 54 34,325 7,019 5.68% 79.55%
N.f. 54 38,070 6,393 3.11% 83.21%
a.0. 54 34,005 4,813 1.72% 85.85%
N.8. 54 37,050 4,939 2.02% 86.67%
#.9. 54 40,080 5,737 0.71% 85.69%
N.4. 54 17,205 2,820 1.92% 83.61%
5.7. 54 40,370 7,599 1.08% 81.18%
maueion 5,617 2.29% 83.69%
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a J @ \ <
Wi neumstSullgsveunios mawmes No.2

sanANudonIe | oasianunion
) nasuMIzy | nagadsly 4. )
iAo . | veunIeedng Tumslgau
(um manan W (oS mud) (oS aud)
5.9. 53 38,930 9,600 10.25% 75.34%
.. 54 40,800 10,268 10.10% 74.83%
.. 54 37,490 8,604 8.84% 77.05%
1.9, 54 44,030 10,114 8.36% 77.03%
13.8. 54 35,190 11,424 12.56% 67.54%
W.A. 54 43,520 10,906 7.01% 74.94%
mandoIAou 10,153 9.41% 74.61%

A13197 42 A%

E4
A v [

a @ % 4 < J
HPIANANITAUUUIU ﬁaﬂﬂ”ﬁﬂﬁll‘l]iﬂﬂlﬂﬂm%@ﬁ TIAURBT No.2

BATIANUTONY | SRTIANUNT B
) nasuMIzy | nagadsly 4. )
iAo . | veunseedng Tumslgau
(v AR lesirud) lesirud)
.. 54 37,310 9,925 6.73% 73.40%
n.9. 54 35,030 10,142 4.78% 71.05%
a.0. 54 40,750 6,468 0.86% 84.13%
n.9. 54 42,750 5,820 0.80% 86.39%
.0, 54 42,340 7,223 3.20% 82.94%
W.0. 54 23,900 4,467 1.40% 81.31%
5.9. 54 41,440 7,116 0.66% 82.83%
naeneIfoY 7,309 2.60% 80.59%
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a 1 [ 4 <
Wi neumsliuilsveanios aAumes No3

sanANudonIe | oasianunion
) nasuMIzy | nagadsly 4. )
iAo . | veunIeedng Tumslgau
(um manan W (oS mud) (oS aud)
5.9. 53 39,210 8,886 10.72% 77.34%
1.9, 54 39,150 10,436 11.56% 73.34%
.. 54 38,135 8,009 8.33% 79.00%
1.9, 54 41,650 11,162 9.24% 73.20%
13.8. 54 35,305 10,944 10.27% 69.00%
W.A. 54 43,550 9,567 9.00% 78.03%
indoReiion 9,834 9.83% 75.10%

A13197 44 A%

E4
A v [

a @ @ § 3 4
HPIANANITAUUUIU ﬁaﬂﬂ']ﬁﬂﬁﬂﬂﬁqﬂﬂl@ﬂlﬂ%@ﬂ TIAURDT No.3

BATIANUTONY | SRTIANUNT B
) nasuMIzy | nagadsly 4. )
iAo . | veunseedng Tumslgau
(v AR lesirud) lesirud)
.. 54 37,910 7,311 2.90% 80.71%
n.9. 54 34,540 6,875 1.10% 80.10%
a.0. 54 39,830 7,345 1.12% 81.56%
n.9. 54 42,730 7,368 2.67% 82.76%
.0, 54 41,875 8,368 2.15% 80.02%
W.0. 54 26,660 6,470 0.41% 75.73%
5.9. 54 41,740 9,109 2.70% 78.18%
naeneIfoY 7,549 1.96% 80.08%
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a 1 [ 4 <
Wi neumsliuilsveanios aAumes No.4

¥ Ianamsa
sanANudonIe | oasianunion
) nasuMIzy | nagadsly 4. )
iAo . | veunIeedng Tumslgau
(um manan W (oS mud) (oS aud)
5.9. 53 38,360 7,705 8.65% 79.91%
1.9, 54 38,350 10,845 11.75% 71.72%
.. 54 38,030 9,100 10.27% 76.07%
1.9, 54 43,180 9,252 6.16% 78.57%
1.8, 54 35,190 9,697 8.28% 72.44%
W.A. 54 43,390 7,912 4.24% 81.77%
indoReiion 9,085 8.10% 76.95%

~ v Aw o A @ o A 3 J
137197 46 AYUIANDINTITAUUUIY ﬁﬁ\iﬂ'liﬂﬁﬂl]ﬁq\‘l“ll@\‘llﬂﬁ@ﬂ aIAUR DT No.4

sanANudsnIY | oasianunion
) nasuMIzy | nagadsly 4. )
iAo . | veunseedng Tumslgau
i AR (osiasud) (osiaud)
1.0, 54 38,240 6,424 2.54% 83.20%
n.9. 54 34,090 7,625 1.06% 77.63%
a.0. 54 40,360 6,232 1.34% 84.56%
n.8. 54 42,900 4,767 1.21% 88.89%
f.9. 54 42,190 5,939 1.45% 85.92%
.9, 54 24,680 5,731 0.00% 76.78%
5.0. 54 40,900 10,154 3.02% 75.17%
imdadernon 6,696 1.61% 82.20%
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A [ ddyw o A 1 o A < d @
MTNN 47 AFUBIANANITAUUUIU ﬂ@uﬂiuﬂ‘;wmmim TAUNDT (FUNAY 2553 —

NYHNIAN 2554

B narlums . ¥4 44 A o A gy
1504 A UIUATIN pigmasinTosdnTaula
L | Ugieauves PR
AU T A o - IATDIINTLHTY (Mean Time to Failure : MTTF)
13993903 (UIN)
STI1 172,741 29 5,957
ST2 179,044 32 5,595
ST3 177,986 26 6,846
ST4 181,993 27 6,740
nae 177,941 29 6,244

A [ ddyw o a @ o A < S A
AT NN 48 ABUBIANANITAUUUIU Wa\‘lﬂii_lﬂiq\t]ﬂ]@\uﬂia\i TAUINDT (mqu’lﬂu 2554 —

FUNAY 2554)

B narlums . ¥4 44 A o Ay
1509 o IUIUATIN P1gmAeNATEIINTIAU |4
I 1 G CRRETEN P
ANUNDT 4 . - INTD9NILITY (Mean Time to Failure : MTTF)
1A5099N3 (W)
ST1 201,785 18 11,210
ST2 212,364 27 7,865
ST3 212,428 22 9,656
ST4 216,469 19 11,393
e 210,762 22 9,803

VINHAMIAUTUNUTLAAIAIANT19N 39 D3 48 emnsaagiduamanlTouiiouaiy

b4
5 %

iFTamamIauiuau nou-vas Mmidivlgumuiingesne Taenmsly sasanudonie
A [ o 9 9y A A A o a Y .
YouUAT099nT oaTIANUNSoulumsldau uazergmasiiniosinsiauld (Mean Time to

IS o yw o a Y] @ {
Failure: MTTF) 15 4f 3 anamsaniuaIunan uaadaansnai 49
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4
AA v o

M3 49 agilwamsnlFeumeuariaianans@uiuaIY noU-1a

m309ns | duilfamamsduiivan noulSuilye | wasSuilge g @/ aa ()
Sasanudeneveauniosins 9.53% 2.29% -7.24%
ST1 darnnundonlumsldau 76.79% 83.69% 6.90%
ogmavfiaTesdnaan 18 (MTTF) 5.957 11210 5254
Sasanudeneveauniosins 9.41% 2.60% -6.81%
ST2 sasnnundonlumsldau 74.61% 80.59% 5.97%
pmasiinsesdnadan & (MTTE) 5,595 7,865 2,270
SATIAUIEEI0Y0 AT DTN 9.83% 1.96% -7.87%
ST3 sannundonlumsldau 75.10% 80.08% 4.98%
pmasiiinsednaian 18 (MTTE) 6,846 9,656 2,810
Sasanudenioveaunioeins 8.10% 1.61% -6.49%
ST4 dasnnundonlumsldau 76.95% 82.20% 5.25%
mqm%\"ﬂﬁmémﬁﬂi@u%’f (MTTF) 6,740 11,393 4,653
Sasanudeneveuniosins 9.22% 2.11% -7.10%
waesm | Sananumdonlumslda 75.87% 81.64% 5.77%
mqméﬂﬁm?m%ﬂnﬁﬂﬁ (MTTF) 6,284.5 10,031.1 3746.7

4

A 3 = = v AA o o Aa '
1NATTIEN 49 L']Ju@nﬁ%iﬁiqﬂNf‘]ﬂ1§L°]J§EJ']JLT]ﬂﬂﬂ%u%jﬂﬂﬂﬂ1§ﬂ1luu\11u NoU-
[ [ o [ d! ~ = Y o d' 1
‘ViaﬂﬂTﬁ‘]JiU‘]JiqﬂLLWl!'U”liqﬂﬁﬂH"l Gﬁﬁllﬁﬂ\iWaﬂiilﬂﬁﬂ‘]_ll‘ﬂﬂﬂllﬂﬂﬂﬂTW‘ﬂ 22,23 1l 25 3 NUN

! o ) @ A o I~ ) @ y ] 4 qaj
Wethurumsthgesnen lddsulsedld1ddumuamelumsigesnsunios mdunes 14
1. Lﬂ?@\‘l ST1 ’EQJJG]'i'lﬂ')'llllaflﬂWﬂﬂlﬂﬂlﬂéaﬂﬁﬂia@ﬁﬂ 7.24% 5@]51?]'3']%1/‘]%}@“11'!

9 A ,3 a I~ A A A [ a 9 A dg}

M3 199U AU 6.90% Amilu 83.69% taz o1gmaefinTednTau 1a (MTTF) tiudu 5,254

A a3 ~
Wi Aalu 11,210 WA

2. 1504 ST2 6ATIANUIAEN18UDUATDITNTAAAL 6.81% DaT1A1UNT 01 Tu
Y A 4%‘ a J A A A @ a 9 A d?
M3 199U AU 5.97% Amilu 80.59% uaz o1gmaeinTednTau 1a (MTTF) iudu 2,270
A Aa I =
Wi Aalu 7,865 WIN
3. 1504 ST3 9T IANUTENI8UDIATRIINTAAAY 7.87% DaT1aunsouly
9 A 4? a I A A A [ a 9 A d?
M3 1990 LAY 4.98% Ailu 80.08% taz 01gmaeinTednTau 1a (MTTF) Ay 2,810

R~ )=}
W Andu 9,656 UIN
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4, Lﬂ%‘ﬂi ST4 5@51?]’JTNL%EJﬂ'IEJ‘U’ENLﬂ?@Q%ﬂiaﬂaQ 6.49% 5@]5']?]3']%1/\]%)6“11!
9 A dg‘ a J A A A @ Aa Y A dgj
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10,000

'l (MTTF)

DEYNAUNIAIDIVNILAY
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w
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Q
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115099035

d‘ =} = d‘ d‘ d‘ (% a Y 1 [ 1% o [
NN 37 L‘]JifJiJL‘VIfJUE)'IEJmaﬂﬂlﬂi@ﬂ%ﬂimullﬂ (MTTF) ﬂ@u-‘l’iﬁ\‘lﬂﬁ‘ﬂﬁUUEQL!WHUWEQSﬂHW

X Y 1

Y Y )
N9l ‘I/INﬁiNﬂJEj’J%EIEN #5715 mAsEaANTHa Ias 1INV UATBIINT (Overall
. . A & o ad a A o A < s 0 '
Equipment Effective: OEE) ¥utluasiydszansmmranvauniosadaunailszinmuigau
d‘ o =) = 1 [ [ o [ Y o dl d!
wesmsnfSeumeunanautaznain1ssulgaumutingasnm uerad 1Aden1319n 50 @4
1 Aa A A [V A <3 4 3 A Yo dy
aunsaaglalsc@nsnalagianvounIoddNTVDUATOIAAUNDT N4 4 1599 laaail
d‘ =S 1 =) = d‘ -2 a Ql dgl
1.  1A309 STI UAszaninalagsiuvodtnTedans 1AAN 73.50% (HUUU
a I~
7.40% Aailu 80.90%
d‘ = a a d‘ L% a Q' 42}
2. 1599 ST2 UaseansnalagsduvoaunTodadsns Ay 72.00% IWUAU
a I
5.50% Aailu 77.50%
d‘ = =) =) d‘ (-7 a Q’ 42}
3. 1A304 ST2 HAlszaniwnalaes uusanInddns MNaN 71.40% WU
A I
4.50% ALt 75.90%
4’ =W a =) d‘ 3 a Q' tg
4. 19504 STI UAlse@nsnalagsiuvoaunToaans AN 72.20% INUAUU
a I
5.60% AaLily 77.90%
[l 1 Y 1
HAZYANIANAMUTZANTHA TAgIINUDUATOITNITINAING 4 1ATDIIZNUINADU
o a w = L:' ltﬂ‘ dl o a 3 o 2 =
antunsdsulgaiaunaesinedn 72.30% uaziodniumslivlgaunutingssnu i

ANRAIT IV 5.70% AU 78.00%
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