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CHAPTER 5 - CONCLUSIONS AND RECCOMENDATIONS

5.1 Conclusions

There are 2 objectives of the research, namely to design, develop and evaluate Six
Sigma in Remanufacturing Companies, as well as to reduce failure of remanufactured
products with a target of less than 2.5%. Six Sigma can be implemented well in
Remanufacturing Companies with the DMAIC methodology, and it has been proven
that the implementation of Six Sigma has had a positive impact on improving product
quality, namely reducing the Failure In Process (FIP) ratio from 8% to 2%, improving
the Sigma level from 3.75 to 4.365, and reduction in Cost of Poor Quality (COPQ)
from 1,125 Bio Idr to 360 Mio Idr.

Based on the entirety of this research, it can be inferred that implementing the Six
Sigma methodology can enhance the quality of the study, resulting in a reduction of
product failures during the assembly and performance test process. Consequently, this
improvement can lead to increased corporate profitability owing to the decrease in

product failures.

5.2 Recommendations

This study supports previous research that demonstrates the effectiveness of the Six
Sigma technique in finding and evaluating product failures, hence increasing the
sigma level and improved product quality. Given the positive results observed in this
study, it is recommended to conduct further research on the use of the Six Sigma
methodology alongside other quality tools to enhance the quality of various other
remanufacturing product or companies. The utilization of the Six Sigma approach is

boosted by research diversification.
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SIGMA CALCULATION JANUARY TO MAY 2023
(BEFORE IMPROVEMENT)

Assembly
Product t Defect | Opportunit Total DPMO
Qty elec pportunity Opportunity
Cylinder | 775 50 32 24.800 2.016
Engine 125 25 39 4.875 5.128
Performance
Test
Product e Total
Qty Defect Opportunity Opportunity DPMO
Cylinder | 775 50 11 8.525 5.865
Engine 125 25 14 1.750 14.286
Assembl Performance K Total
Product y Test Dle’;;‘(l) Tabel Z estle‘;:l‘;a“ Si":ﬁa
DPMO DPMO g g
Cylinder |2.016 5.865 7.881 2,42 1,5 3,92
Engine 5.128 14.286 19.414 2,07 1,5 3,57
3,745
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gigma TABEL KONVERSI NILAI (Z) KE DPMO M
z 0.00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
- 1,50 933200 934.500 935.700 937.000 938200 939.400 $40.600 $41.900 942,900 945,100
- 1,40 919200 920.700 922200 923.600 925,100 926,500 927.900 929200 930.600 931.900
- 1,30 903200 904.900 906,600 908200 909.900 911.500 913.100 914.700 916200 917.700
-1,20 S35.000 S57.000 £39.000 $91.000 $93.000 $94.000 $96.000 S9S.000 900.000 901.500
F-110 264,000 $67.000 £69.000 $71.000 $73.000 S75.000 $T7.000 $79.000 £21.000 $23.000
- 1,00 $41.000 £44.000 £46.000 $45.000 $51.000 $53.000 $55.000 $55.000 $60.000 $62.000
- 0,90 $16.000 $19.000 £21.000 £24.000 $26.000 £29.000 $31.000 £34.000 $36.000 £39.000
- 0,80 TES.000 791000 794,000 797.000 $00.000 $02.000 05,000 08,000 $11.000 $13.000
-0,70 748,000 761.000 T64.000 767.000 T70.000 T73.000 TT6.000 T79.000 TEL000 TSE.000
- 0,60 T26.000 729.000 732000 T36.000 739.000 742,000 T45.000 749.000 752000 755,000
- 0,50 691000 695,000 695,000 702000 T05.000 709.000 T12.000 T16.000 719.000 722000
- 0,40 655,000 659.000 663,000 66,000 670.000 673,000 676,000 679.000 652,000 685,000
- 0,30 615,000 622,000 626,000 629.000 633,000 637.000 41,000 44.000 45,000 652,000
- 0,20 579.000 £33.000 S37.000 £91.000 595,000 £99.000 03,000 06,000 610.000 614.000
-0,10 £40.000 £44.000 £45.000 £52.000 £56.000 £60.000 S64.000 £67.000 571000 575,000
- 0,00 £00.000 £04.000 S08.000 512000 S16.000 £20.000 £24.000 £25.000 £32.000 £34.000
0,00 $00.000 496.000 492.000 455,000 434,000 450,000 476,000 472000 465,000 464,000
0,10 460.000 456,000 452.000 445,000 444.000 440.000 436,000 433.000 429.000 425,000
0,20 421.000 417.000 413.000 409.000 405,000 401.000 397.000 394.000 390.000 386,000
0,30 352000 378000 374.000 371.000 367.000 363,000 359.000 356,000 352,000 345,000
0,40 345000 341.000 337.000 334.000 330.000 326.000 323,000 319.000 316.000 312.000
0,50 309.000 305,000 302,000 295,000 295,000 291.000 255,000 284,000 251.000 275,000
0,60 274.000 271000 268,000 264.000 261.000 255000 255000 251.000 245000 245.000
0,70 242000 239.000 236,000 233.000 230.000 27.000 224,000 221.000 215,000 215.000
0,80 212.000 209.000 206,000 203.000 200.000 195,000 195,000 192000 159,000 157.000
0.90 184,000 151.000 179.000 176.000 174.000 171000 169.000 166.000 164.000 161.000
1,00 159.000 156,000 154,000 152,000 149.000 147.000 145,000 142,000 140.000 135,000
1,10 136.000 133.000 131.000 129.000 127.000 125,000 123.000 121.000 119.000 117.000
1,20 115,000 113.000 111.000 109.000 107.000 106,000 104.000 102,000 100.000 98500
1,30 96,500 95100 93,400 91500 90.100 3500 26,900 $5300 3500 $2300
1,40 20500 79300 77800 76,400 74.900 73500 7100 70800 69,400 65100
1,50 6500 65500 64300 63,000 61500 0600 £9.400 £3.200 £7.100 £5.900
1,60 4500 £3.700 £2.600 51600 <0500 49.500 43,500 47500 46,500 45500
1,70 44.600 43,600 42.700 41500 40.900 40.100 39200 38400 17500 36.700
1,80 35900 35100 34,400 33,600 32900 32200 31.400 30.700 30.100 29.400
1,90 25700 28100 27400 26500 26200 25600 25.000 24400 23.900 23300
2,00 22500 22200 21.700 21200 20.700 20200 19.700 19.200 15500 15300
2,10 17.900 17.400 17.000 16.600 16.200 15500 15.400 15.000 14.600 14300
2,20 13.900 13.600 13200 12900 12500 12200 11900 11600 11300 11.000
2,30 10.700 10.400 10200 9.900 9.640 9390 9.140 590 600 420
2,40 200 7.9%0 7.760 7.550 7340 7.140 6950 6760 6570 6390
2,50 6210 €040 S570 £700 S840 £3% s230 S080 4.940 4500
2,60 4,660 4.530 4400 4270 4150 4.020 3910 3.79% 3680 1570
2,70 3470 3360 3260 3170 1070 2.9%0 259 2500 2720 2640
2,80 2560 2480 2400 2330 2260 219 2120 2050 1.990 1.930
2,90 1570 1510 1.750 1.690 1640 1590 1540 1.490 1.440 13%
3,00 1350 1310 1260 1220 1150 1.140 1110 1.070 1.040 1.000
3,10 968 935 904 574 45 s16 789 762 736 71
3,20 7 4 41 619 9% £77 557 s £19 <01
3,30 483 466 450 434 419 404 1% 176 362 349
3,40 137 125 33 02 291 290 270 260 251 242
3,50 233 24 216 208 200 193 185 178 17 165
3,60 159 153 147 142 136 131 126 121 17 112
3,70 108 104 100 9% 92 5 55 02 78 75
3,80 72 70 &7 4 6 £ &7 B £ B
3,9 4% 46 44 43 41 39 ) Y 35 33
4,00 31,7] 304 291 27.9] 26.7] 256 24.5] 23.5] 225 21,6}
4,10 20.7) 198 189 181 174 16.6) 159 152 146 13|
4,20 133 12.8] 122 17| 112 10.7| 102 9.77] 9.34] £93
4,30 54 £,16) 738 746 7,12 651 65 621 593 567
4,40 41 517 4.94 4.71 4.5 4.29) 4.1 39 3,73] 3.5
4,50 34 324 3.09) 295 251 2,68] 2.56| 244 232 2.2
4,60 211 201 192 153 174 1.66) 158 151 143 137
4,70 13| 1,24} 1,18} 1,12] 1.07] 1.02] 0,968 0921 0.576) 0534
4,80 0,793 0,785 0.718| 0,653 0,649 0,617 0,557 0,553 053] 0.5
4.9 0479 0.485| 0,433 0411 0391 0 0352 0.335] 0318 0302/
5,00 0.257) 0272 0,253/ 0,248/ 0233 021 021 0,199) 0,189 0,179)
5,10 0,17 0,161 0,153 0,145 0,137 0.13 0,123 0,117] o111 0,108
5,20 0,099 00944 00895 00343 00803 0,076 0,072 00652 0.0646 00612
5,30 0,0579| 0,0548) 0,0519) 00491 00465 0044 0,0416) 0,0354 00372 0,0352
5,40 00333 0,0315| 0,0298 00282 0,0266) 00252 00238 0,0225 00213 00201
5,50 0.019] 00179 0.0169) 0,016/ 00151 00143 09,0135 0,0127) 0,012/ 00114
5,60 00107 00101 0,00955| 0,00901 0,0085 0,00802 0,0757) 000714 000673 0,00635]
5,70 0.00599) 0,00565| 0.00533 0,00502| 0,00473 0,00446/ 0,00421 10,0039/ 000374 0,00352
5,80 0,00332 0,00312 0,00294| 0,00277| 0.00261 0.00244) 0,00231 0,00218| 0,00205| 0,00193
5.9 000152 000171 000161 000151 000143 000134 000126 000119 000112 0,00105
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SIGMA CALCULATION AUGUST TO NOVEMBER 2023

(AFTER IMPROVEMENT)
Assembly
Product . Total
Qty Defect Opportunity Opportunity DPMO
Cylinder 620 8 32 19.840 403
Engine 100 4 39 3.900 1.026
Performance Test
Product . Total
Qty Defect Opportunity Opportunity DPMO
Cylinder 620 8 11 6.820 1.173
Engine 100 4 14 1.400 2.857
Assembl Performance K Total
Product y Test Total DPMO | Tabel Z estle‘:l‘;a“ Si":f:a
DPMO DPMO g g
Cylinder 403 1.173 1.576 3,01 1,5 4,51
Engine 1.026 2.857 3.883 2,72 1,5 4,22
4,365
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