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Source : Nicholas , John, M., (1998), production / operations Management : Quality,
performance, and value 5Med., west publishing co., New York.
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—> | —> — /

MTTR =5 mach ine running
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MTTR =5 Increased

MTBF =20 MTBF
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MTTR =2 Disincreased

MTBF = 20 - - - MTTR

A=91%

il e MTTR duliss MTBF sl i (2) sl
Source : Nicholas , John, M., (1998), production / operations Management : Quality,
performance, and value 5Med., west publishing co., New York
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Actual production volume * actual cycle time
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Source : Total Productive Maintenance , The Six Big Losses, & Overall Equipment Effectiveness &
The TPM vision, (2004) www.wwhsgroup.com .
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OEE= B/A * D/IC * F/E
Source : Khanna O.P, A. Sarup ,(2004), Industrial Engineering and
Management ,Dhanpat Rai Publications LTD., New Jersey.
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- 8016 | 8016 8016 8016 8016 | 8016 8016 | 8016 | 8016 -| 8016 | 8016 8016 | 8016 Planned running time hhial) Jadal) <8

- 276 300 312 276 264 288 336 276 | 300 - 300 336 324 336 Setup and adjustment time Jsill g digdl) <8
- 2665 1694 960 1635 1955 1665 1188 1242 | 1120 1064 | 1569 2019 2924 Breakdown time <BUal) cdy Jlaa)
- 5351 6322 | 7056 6381 6061 6351 6828 6774 | 6896 - 6952 | 6447 5997 5042 Actual running time (ladll Jaddll i
- 10440 1944 1872 1944 10776 6648 3792 8424 | 9600 - 3360 | 4248 19080 2328 Target output Asgiual) cla Al
- 6240 984 1224 1224 5520 3360 2352 3720 | 3120 - 1200 | 1560 4872 960 No. of unit " ddedl) cila Al 1" daiaall cilas gl ae*

manufactured or Actual output

- - - - - - - - - - - - - - - Reject units 4 g yall cilas gl)
- 96 144 120 144 72 168 120 264 120 - 360 600 192 96 Rework units Jead! saaa &ifaa 5l
20 23 25 26 23 22 24 28 23 25 26 25 28 27 28 No. of machines in every line & Js 2 Gilsall 2
- 21 16 16 13 18 20 15 16 12 - 15 15 19 21 Number of failures Jddll <l ja 23
- 2665 1694 960 1635 1955 1665 1188 1242 | 1120 - 1064 | 1569 2019 2924 Y downtime for gmlaill (o al i gl iyl g sana
repair

30 56 412 | 4.28 3.12 74. 1.2 2.1 95 83 | 48| 238 | 1.88 A2 3.4 Sy skl Design cycle time asaail) sl <89
7 6. 4.4 55 3.2 1 1.3 2.2 1.2 2 5 5.2 3 8. 54 | %le jai Asll Actual cycle time (il 3,54 <
dima

(2010 SN G P8 peli ) el Baal ahiaally dalad)l il e <l il gall Baadal il (2) Jsasl)
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¥ 3880 60 * (Aol 6) 8aal s Jae daa s * e gall Jeall ileli 2ae * oo 2 24 = Juill <y Naa)
*, el Jaad) oL # aal ) o gl Jalaiall i) iy = Jad (K0 Laladiall i i)
" Sl Jand o Lk O gl Alagiall i il = el Fingtaall i yadl
¥ el Jasdl il # o gally ol 8 (e driadl) Cilas gl ae = Jad JS)Adadl) cils j3))




15 14 13 12 11 10 9 8 7 6 4 3 2 1 Lil) a8,
"w‘:‘“‘ " ‘)d‘}d\

- 099 | 098 | 098 | 098 | 0.99 0.99 099 | 0.99 | 0.99 0.98 | 0.99 | 0.99 | 0.97 | Reliability = no. of successes/ No. of
repetitions
The measure of reliability is : MTBF

411.4 540 | 520 | 664.6 480 432 | 576 540 720 576 | 576 | 454.7 | 411.4 | = total running time / No. of failures
Maintainability measured by :

- 126.9 | 105.8 | 60 | 125.7 | 108.6 83.25 79.2| 76.5 | 93.3 70.9 | 104.6 | 106.2 | 141.6 | MTTR = } downtime for repair/ NO. of
repairs

- .667 | .788 | .880 | .796 | .756 .790 .851 | .850 | .860 .867 | .804 | .748 | .628 | Awvailability (A) = Actual running time /
Planned running time Or ,(A) = MTBF/

- 764 | .836 | .896 | .840 | .815 .838 .873 | .875 | .885 .890 | .846 | .810 | .743 | MTBF+ MTTR

- .652 | .638 742 597 | .673 .634 785 | 521 | .375 449 | 454 | 341 | .672 | Performance Efficiency (PE) = RE*SE
Where :

- .699 | .684 .954 613 | .910 .687 749 | 658 | .904 983 | .725 | .649 .801 | Rate Efficiency (RE)= actual production
volume *actual cycle time/actual running

- 933 | .936| .778| .975 74 923 | 95| .791| .415 457 | 626 | 525 | .625 | time
Speed Efficiency (SE)= design cycle time /
actual cycle time

- .98 .85 .90 .88 .98 .95 .94 .92 .96 75 .61 .96 .90 | Quality rate(Q) = actual production volume
— defects output / actual production volume

- 426 | 427 | 587 | .418 498 A77 .627 | 405 | .312 295 | 222 | .244 | .379 | Overall Equipment Effectiveness (OEE) = A

*PE*Q
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