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LAMPIRAN 

Lampiran 1 Data Kerusakan  

Data mesin printing 

No Tanggal Komponen Downtime (menit) 

1 02-Mar-21 Bearing 60 

2 12-Mar-21 Blower 120 

3 21-Mar-21 Vanbelt 60 

4 30-Mar-21 Slang 90 

5 08-Apr-21 Bearing 30 

6 15-Apr-21 Impression Roller 60 

7 27-Apr-21 Vanbelt 60 

8 01-Mei-21 Bearing 120 

9 10-Mei-21 Impression Roller 60 

10 15-Mei-21 Bearing 45 

11 24-Mei-21 Counter 120 

12 31-Mei-21 Vanbelt 60 

13 06-Jun-21 Bearing 60 

14 12-Jun-21 Furnishing Roller 150 

15 24-Jun-21 Gravure Cylinder 480 

16 30-Jun-21 Bearing 120 

17 09-Jul-21 Impression Roller 60 

18 16-Jul-21 Vanbelt 120 

19 26-Jul-21 Bearing 60 

20 27-Jul-21 Dancing Roller 120 

21 02-Agu-21 Slang 60 

22 13-Agu-21 Impression Roller 120 

23 24-Agu-21 Bearing 60 

24 28-Agu-21 Vanbelt 60 

25 03-Sep-21 Bearing 90 

26 23-Sep-21 Counter 60 

27 25-Sep-21 Impression Roller 180 

28 05-Okt-21 Bearing 60 

29 16-Okt-21 Vanbelt 90 

30 21-Okt-21 Bearing 60 

31 24-Okt-21 Air Shaft 90 

32 28-Okt-21 Bearing 180 

33 02-Nov-21 Air Cylinder 90 

34 11-Nov-21 Impression Roller 60 

35 14-Nov-21 Vanbelt 60 

36 29-Nov-21 Bearing 120 

37 02-Des-21 Cooling Roller 120 

38 15-Des-21 Bearing 90 

39 25-Des-21 Impression Roller 60 

40 27-Des-21 Vanbelt 60 

41 12-Jan-22 Bearing 90 

42 14-Jan-22 Vanbelt 120 

43 27-Jan-22 Gear Box 270 
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Data mesin printing 

No Tanggal Komponen Downtime (menit) 

44 28-Jan-22 Bearing 60 

45 06-Feb-22 Counter 90 

46 16-Feb-22 Bearing 90 

47 28-Feb-22 Slang 60 

48 28-Feb-22 Vanbelt 120 

49 02-Mar-22 Impression Roller 60 

50 09-Mar-22 Bearing 60 

51 25-Mar-22 Bearing 180 

52 06-Apr-22 Impression Roller 90 

53 20-Apr-22 Bearing 90 

54 22-Apr-22 Vanbelt 210 

55 24-Apr-22 Doctor Blade 90 

56 07-Mei-22 Bearing 90 

57 17-Mei-22 Impression Roller 60 

58 21-Mei-22 Bearing 60 

59 22-Mei-22 Blower 180 

60 02-Jun-22 Vanbelt 60 

61 07-Jun-22 Bearing 90 

62 13-Jun-22 Vanbelt 90 

63 14-Jul-22 Bearing 60 

64 17-Jul-22 Slang 60 

65 29-Jul-22 Air Shaft 90 

66 30-Jul-22 Impression Roller 60 

67 10-Agu-22 Bearing 30 

68 12-Agu-22 Counter 120 

69 26-Agu-22 Bearing 90 

70 31-Agu-22 Sensor Color Control 120 

71 13-Sep-22 Bearing 90 

72 26-Agu-22 Vanbelt 60 

73 30-Sep-22 Bearing 90 

74 06-Okt-22 Air Cylinder 120 

75 08-Okt-22 Bearing 60 

76 21-Okt-22 Impression Roller 120 

77 31-Okt-22 Bearing 60 

78 04-Nov-22 Vanbelt 60 

79 15-Nov-22 Slang 60 

80 27-Nov-22 Impression Roller 90 

81 01-Des-22 Bearing 60 

82 14-Des-22 Bearing 60 

83 24-Des-22 Vanbelt 90 

84 27-Des-22 Bearing 120 

85 18-Jan-23 Blower 150 

86 26-Jan-23 Vanbelt 60 

87 28-Jan-23 Bearing 90 

88 31-Jan-23 Impression Roller 120 

89 10-Feb-23 Furnishing Roller 480 

90 15-Feb-23 Dancing Roller 120 

91 28-Feb-23 Counter 60 

92 19-Mar-23 Bearing 90 
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Data mesin printing 

No Tanggal Komponen Downtime (menit) 

93 20-Mar-23 Vanbelt 90 

94 21-Mar-23 Gravure Cylinder 120 

95 27-Mar-23 Bearing 60 

Data mesin laminating 

No Tanggal Komponen Downtime (menit) 

1 03-Mar-21 Rotary Joint Water 180 

2 13-Mar-21 Slang 30 

3 14-Mar-21 Vanbelt 60 

4 26-Mar-21 Silicon Roller 120 

5 01-Apr-21 Slang 45 

6 13-Apr-21 Bearing 60 

7 13-Apr-21 Vanbelt 120 

8 25-Apr-21 Slang 60 

9 06-Mei-21 Bearing 300 

10 14-Mei-21 Slang 30 

11 25-Mei-21 Bearing 60 

12 07-Jun-21 Vanbelt 60 

13 17-Jun-21 Slang 90 

14 27-Jun-21 Counter 60 

15 29-Jun-21 Extrusion 240 

16 10-Jul-21 Bearing 90 

17 20-Jul-21 Impression Roller 120 

18 30-Jul-21 Vanbelt 60 

19 12-Agu-21 Slang 30 

20 23-Agu-21 Gear Box 240 

21 25-Agu-21 Slang 30 

22 08-Sep-21 Bearing 120 

23 08-Sep-21 Cooling Roller 120 

24 12-Sep-21 Slang 45 

25 27-Sep-21 Bearing 90 

26 06-Okt-21 Blower 180 

27 06-Okt-21 Bearing 60 

28 17-Okt-21 Bearing 90 

29 24-Okt-21 Bearing 120 

30 31-Okt-21 Air Shaft 120 

31 22-Nov-21 Bearing 120 

32 23-Nov-21 Slang 30 

33 25-Nov-21 Vanbelt 60 

34 12-Des-21 Bearing 420 

35 12-Des-21 Slang 30 

36 19-Des-21 Vanbelt 60 

37 25-Des-21 Vanbelt 90 

38 01-Jan-22 Impression Roller 120 

39 12-Jan-22 Slang 45 

40 28-Jan-22 Bearing 150 

41 31-Jan-22 Air Shaft 120 

42 09-Feb-22 Bearing 150 

43 10-Feb-22 Air Shaft 120 

44 21-Feb-22 Bearing 120 
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Data mesin printing 

No Tanggal Komponen Downtime (menit) 

45 26-Feb-22 Back Up Roller 120 

46 16-Mar-22 Bearing 60 

47 22-Mar-22 Counter 120 

48 24-Mar-22 Bearing 60 

49 10-Apr-22 Blower 60 

50 19-Apr-22 Vanbelt 90 

51 19-Apr-22 Slang 30 

52 30-Apr-22 Vanbelt 60 

53 22-Mei-22 Bearing 60 

54 23-Mei-22 Slang 60 

55 26-Mei-22 Vanbelt 60 

56 19-Jun-22 Bearing 90 

57 21-Jun-22 Slang 30 

58 23-Jun-22 Vanbelt 120 

59 27-Jun-22 Bearing 120 

60 28-Jun-22 Slang 60 

61 03-Jul-22 Counter 60 

62 10-Jul-22 Extrusion 300 

63 21-Jul-22 Vanbelt 90 

64 24-Jul-22 Bearing 120 

65 07-Agu-22 Vanbelt 120 

66 18-Agu-22 Bearing 75 

67 25-Agu-22 Slang 90 

68 17-Sep-22 Vanbelt 60 

69 28-Sep-22 Bearing 60 

70 30-Sep-22 Air Cylinder 150 

71 23-Okt-22 Bearing 120 

72 23-Okt-22 Impression Roller 150 

73 24-Okt-22 Slang 60 

74 01-Nov-22 Vanbelt 60 

75 12-Nov-22 Bearing 90 

76 22-Nov-22 Slang 60 

77 26-Nov-22 Bearing 60 

78 09-Des-22 Slang 30 

79 11-Des-22 Dancing Roller 120 

80 31-Des-22 Slang 30 

81 13-Jan-23 Vanbelt 90 

82 14-Jan-23 Blower 210 

83 25-Jan-23 Silicon Roller 120 

84 27-Jan-23 Bearing 120 

85 10-Feb-23 Slang 45 

86 14-Feb-23 Air Cylinder 120 

87 25-Feb-23 Cooling Roller 120 

88 07-Mar-23 Bearing 120 

89 18-Mar-23 Slang 45 

90 29-Mar-23 Bearing 60 
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Lampiran 2 Perhitungan MTTF dan MTTR 

1. Komponen bearing 

MTTF = 𝜃. Γ(1 +
1

𝛽
) 

MTTF = 33677,09. Γ(1 +
1

2,3487
) 

MTTF = 33677,09 × 0,886161 

MTTF = 29843,31 𝑚𝑒𝑛𝑖𝑡 

2. Komponen vanbelt 

MTTF = µ 

MTTF = 61750 menit 

3. Komponen impression roller  

MTTF = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTF = 63360 × 𝑒(
(0,35089)2

2
) 

MTTF = 63360 × 1,0635 

MTTF = 67383,1 𝑚𝑒𝑛𝑖𝑡 

4. Komponen bearing 

MTTF = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTF = 33120 × 𝑒(
(0,64268)2

2
) 

MTTF = 33120 × 1,2294 

MTTF = 40717,42 𝑚𝑒𝑛𝑖𝑡 

5. Komponen slang 

MTTF = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTF = 41760 × 𝑒(
(0,6234)2

2
) 
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MTTF = 41760 × 1,2145 

MTTF = 50716,6 𝑚𝑒𝑛𝑖𝑡 

6. Komponen vanbelt 

MTTF = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTF = 43200 × 𝑒(
(0,8109)2

2
) 

MTTF = 43200 × 1,3893 

MTTF = 60016,5 𝑚𝑒𝑛𝑖𝑡  

7. Komponen bearing 

MTTR = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTR = 75 × 𝑒(
(0,39648)2

2
) 

MTTF = 75 × 1,0818 

MTTR = 81,13 𝑚𝑒𝑛𝑖𝑡 

8. Komponen vanbelt 

MTTR = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTR = 60 × 𝑒(
(0,36821)2

2
) 

MTTR = 60 × 1,07014 

MTTR = 64,21 𝑚𝑒𝑛𝑖𝑡 

9. Komponen impression roller 

MTTR = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTR = 60 × 𝑒(
(0,45022)2

2
) 

MTTR = 60 × 1,1066 

MTTR = 66,4 𝑚𝑒𝑛𝑖𝑡 
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10. Komponen bearing 

MTTR = 𝑡𝑚𝑒𝑑 × 𝑒(
𝑠2

2
) 

MTTR = 90 × 𝑒(
(0,4859)2

2
) 

MTTR = 90 × 1,1253 

MTTR = 101,28 𝑚𝑒𝑛𝑖𝑡 

11. Komponen slang 

MTTR = 𝜃. Γ(1 +
1

𝛽
) 

MTTR = 51,54885. Γ(1 +
1

2,6251
) 

MTTR = 51,54885 × 0,8885 

MTTR = 45,8 𝑚𝑒𝑛𝑖𝑡 

12. Komponen vanbelt 

MTTR = 𝜃. Γ(1 +
1

𝛽
) 

MTTR = 87,5187. Γ(1 +
1

3,5621
) 

MTTR = 87,5187 × 0,9006 

MTTR = 78,82 𝑚𝑒𝑛𝑖𝑡  

Lampiran 3 Tabel D(tp)  

1. Komponen vanbelt 

tp (menit) F(tp) R(tp) M(tp) D(tp) 

1 0,00353 0,99647 17493095 0,0010387 

1000 0,00402 0,99598 15362247 0,0010223 

10000 0,01198 0,98802 5154353 0,0008956 

45000 0,232459 0,767541 265638,7 0,0006664 

46000 0,245995 0,754005 251020,9 0,0006654 

47000 0,259944 0,740056 237551 0,0006647 

48000 0,27429 0,72571 225126,7 0,0006644 

49000 0,289016 0,710984 213655,8 0,0006643 

50000 0,304104 0,695896 203055,4 0,0006646 

51000 0,319533 0,680467 193250,6 0,0006653 
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52000 0,335281 0,664719 184173,7 0,0006662 

53000 0,351324 0,648676 175763,5 0,0006675 

 

2. Komponen impression roller  

Tp (menit) F(tp) R(tp) M(tp) D(tp) 

1 3,156E-218 1 2,135×10^222 0,000984426 

1000 1,4714E-32 1 4,5795×10^36 0,000970058 

10000 7,1398E-08 0,99999993 9,4376×10^11 0,000857333 

20000 0,00050771 0,99949229 132718400,2 0,000759384 

43000 0,13464205 0,86535795 500461,0226 0,000634436 

44000 0,14935704 0,85064296 451154,4925 0,000633118 

45000 0,16474302 0,83525698 409019,4565 0,000632164 

46000 0,18074962 0,81925038 372798,0253 0,000631569 

47000 0,19732313 0,80267687 341486,0617 0,000631327 

48000 0,21440735 0,78559265 314276,0682 0,000631431 

49000 0,23194431 0,76805569 290514,1364 0,000631874 

50000 0,24987501 0,75012499 269667,2237 0,000632648 

51000 0,26814013 0,73185987 251298,0804 0,000633743 

65000 0,5290284 0,4709716 127371,4232 0,000677118 

3. Komponen bearing 

tp (menit) F(tp) R(tp) M(tp) D(tp) 

1 2,76E-59 1 1,48×10^63 0,002481 

1000 2,57E-08 1 1,58×10^12 0,002422 

10000 0,031205 0,968795 1304838 0,002005 

20000 0,216272 0,783728 188269,6 0,001793 

22000 0,262211 0,737789 155285,1 0,001775 

24000 0,30813 0,69187 132143,4 0,001764 

26000 0,353231 0,646769 115271,3 0,001757 

28000 0,39693 0,60307 102580,7 0,001755 

30000 0,438825 0,561175 92787,34 0,001757 

32000 0,478656 0,521344 85066,18 0,001761 

34000 0,516273 0,483727 78867,89 0,001769 

36000 0,551614 0,448386 73815,01 0,001778 

38000 0,584675 0,415325 69641,07 0,001789 

40000 0,615499 0,384501 66153,51 0,001802 

 

4. Komponen slang 

Tp F(tp) R(tp) M(tp) D(tp) 

1 1,3E-65 1 3,89×10^69 0,000902225 

1000 1,07E-09 1 4,7288×10^13 0,000884812 

10000 0,010929 0,989071 4640667,54 0,000755114 

20000 0,118811 0,881189 426869,622 0,000669726 

30000 0,297867 0,702133 170265,8297 0,000637649 

31000 0,316344 0,683656 160320,9394 0,000636502 

32000 0,334683 0,665317 151536,1858 0,000635647 
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33000 0,352843 0,647157 143737,1373 0,000635065 

34000 0,370787 0,629213 136780,9554 0,000634739 

35000 0,388485 0,611515 130549,7961 0,000634653 

36000 0,405909 0,594091 124945,7567 0,000634791 

37000 0,423037 0,576963 119886,9692 0,00063514 

38000 0,439849 0,560151 115304,5549 0,000635686 

39000 0,45633 0,54367 111140,2301 0,000636416 

40000 0,472466 0,527534 107344,4095 0,000637317 

5. Komponen vanbelt 

tp (menit) F(tp) R(tp) M(tp) D(tp) 

1 7,19702E-40 1 8,339×10^69 0,0013116 

1000 1,70842E-06 0,999998 35129733165 0,0012901 

10000 0,035577798 0,964422 1686908,803 0,0011302 

20000 0,171133454 0,828867 350699,9857 0,001028 

30000 0,326471664 0,673528 183833,7187 0,0009816 

32000 0,355658354 0,644342 168747,6177 0,0009765 

34000 0,383872373 0,616128 156344,9318 0,0009726 

36000 0,411052449 0,588948 146006,9151 0,0009695 

38000 0,437164199 0,562836 137285,9445 0,0009673 

40000 0,462193881 0,537806 129851,3514 0,0009658 

42000 0,486143429 0,513857 123454,3068 0,000965 

44000 0,509026542 0,490973 117904,461 0,0009648 

46000 0,530865597 0,469134 113054,0393 0,000965 

48000 0,551689231 0,448311 108786,789 0,0009658 

50000 0,571530455 0,42847 105010,152 0,0009669 

60000 0,657301839 0,342698 91307,36668 0,0009772 

 

Lampiran 4 Perhitungan reliability sebelum dan sesudah 

1. Komponen vanbelt 

N tp (menit) R(tp) R(t-nT) 

0 1 0,99647 0,99647 

0 1000 0,99598 0,99598 

0 10000 0,98802 0,98802 

0 20000 0,965733 0,965733 

0 30000 0,917004 0,917004 

0 40000 0,828668 0,828668 

0 41000 0,817343 0,817343 

0 42000 0,805562 0,805562 

0 43000 0,79333 0,79333 

0 44000 0,780654 0,780654 

0 45000 0,767541 0,767541 

0 46000 0,754005 0,754005 

0 47000 0,740056 0,740056 
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N tp (menit) R(tp) R(t-nT) 

0 48000 0,72571 0,72571 

1 49000 0,710984 0,99647 

1 50000 0,695896 0,99598 

1 51000 0,680467 0,99543 

1 52000 0,664719 0,994814 

1 53000 0,648676 0,994124 

1 54000 0,632363 0,993355 

1 55000 0,615809 0,992498 

2. Komponen impression roller  

N tp (menit) R(tp) R(t-nT) 

0 1 1 1 

0 1000 1 1 

0 10000 1 1 

0 20000 0,999492 0,999492 

0 30000 0,983442 0,983442 

0 32000 0,974218 0,974218 

0 34000 0,961967 0,961967 

0 36000 0,946419 0,946419 

0 38000 0,927442 0,927442 

0 39000 0,916663 0,916663 

0 40000 0,905041 0,905041 

0 41000 0,892595 0,892595 

0 42000 0,879356 0,879356 

0 43000 0,865358 0,865358 

0 44000 0,850643 0,850643 

0 45000 0,835257 0,835257 

0 46000 0,81925 0,81925 

1 47000 0,802677 1 

1 48000 0,785593 1 

1 49000 0,768056 1 

1 50000 0,750125 1 

1 60000 0,561702 0,999997 

1 65000 0,470972 0,999832 

3. Komponen bearing 

N tp (menit) R(tp) R(t-nT) 

0 1 1 1 

0 1000 1 1 

0 10000 0,968795 0,968795 

0 20000 0,783728 0,783728 

0 22000 0,737789 0,737789 
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N tp (menit) R(tp) R(t-nT) 

0 24000 0,69187 0,69187 

0 26000 0,646769 0,646769 

1 28000 0,60307 1 

1 30000 0,561175 0,999994 

1 32000 0,521344 0,999497 

1 34000 0,483727 0,996072 

1 36000 0,448386 0,986468 

1 38000 0,415325 0,968795 

1 40000 0,384501 0,94291 

1 36000 0,448386 0,986468 

1 38000 0,415325 0,968795 

1 40000 0,384501 0,94291 

4. Komponen slang 

N tp (menit) R(tp) R(t-nT) 

0 1 1 1 

0 1000 1 1 

0 10000 0,989071 0,989071 

0 20000 0,881189 0,881189 

0 30000 0,702133 0,702133 

0 31000 0,683656 0,683656 

0 32000 0,665317 0,665317 

0 33000 0,647157 0,647157 

0 34000 0,629213 0,629213 

1 35000 0,611515 1 

1 36000 0,594091 1 

1 37000 0,576963 0,999999 

1 38000 0,560151 0,999988 

1 39000 0,54367 0,999916 

1 40000 0,527534 0,999669 

5. Komponen vanbelt 

N tp (menit) R(tp) R(t-nT) 

0 1 1 1 

0 1000 0,999998 0,999998 

0 10000 0,964422 0,964422 

0 20000 0,828867 0,828867 
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N tp (menit) R(tp) R(t-nT) 

0 30000 0,673528 0,673528 

0 32000 0,644342 0,644342 

0 34000 0,616128 0,616128 

0 36000 0,588948 0,588948 

0 38000 0,562836 0,562836 

0 40000 0,537806 0,537806 

0 42000 0,513857 0,513857 

1 44000 0,490973 1 

1 46000 0,469134 0,999924 

1 48000 0,448311 0,998329 

1 50000 0,42847 0,992542 

1 60000 0,342698 0,889689 

1 733,3333 0,384501 0,94291 

Lampiran 5 Dokumentasi Komponen  

1. Bearing 
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2. Vanbelt 

  
3. Impression Roller 

  
4. Slang 

   



86 

 

 

 

Lampiran 6 Kartu Bimbingan 
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Lampiran 7 Surat Izin Penelitian 
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Lampiran 8 Lembar Revisi  
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