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Appendix B. INPUT DATA AND RESULTS 

 

Table B.1. Gear Pump A. Information and Disassembly Properties. 

 

Part no. Name Material Volume Weight Disassembly Point Disassembly tool tb(xi) 

(mm3) (g.) X Y Z (s) 

1 Bolt A Steel 1,006.5 7.9 49.4 -12.6 106 Spanner-I 3 

2 Bolt B Steel 1,006.5 7.9 74.4 -12.6 81 Spanner-I 3 

3 Bolt C Steel 1,006.5 7.9 74.4 -12.6 45 Spanner-I 3 

4 Bolt D Steel 1,006.5 7.9 49.4 -12.6 20.5 Spanner-I 3 

5 Bolt E Steel 1,006.5 7.9 24.4 -12.6 45 Spanner-I 3 

6 Bolt F Steel 1,006.5 7.9 24.4 -12.6 81 Spanner-I 3 

7 Cover Steel 68,552.5 538.1 49.4 -20.6 63 Gripper-II 4 

8 Gasket Rubber 4,450.4 4.2 49.4 1.4 106 Griper-I 3 

9 Gear A Steel 15,215.5 119.4 49.4 3.4 81 Griper-I 6 

10 Gear B Steel 15,215.5 119.4 49.4 3.4 45 Griper-I 6 

11 Driven Shaft A Steel 5,207.0 40.9 49.4 -7.6 81 Griper-I 4 

12 Base Steel 195,539.3 1,535.0 49.4 49.4 81 Gripper-II 8 

13 Driven Shaft B Steel 18,267.2 143.4 49.4 152 45 Griper-I 4 

14 Packing Gland Steel 2,709.0 21.3 49.4 91.4 45 Griper-I 2 

15 Gland Nut Steel 12,046.9 94.6 49.4 96.4 45 Spanner-II 3 

 

 

Table B.2. Gear Pump B. Information and Disassembly Properties. 

 

Part no. Name Material Volume Weight Disassembly Point Disassembly tool tb(xi) 

(mm3) (g.) X Y Z (s) 

1 Bolt A Steel 1,243.1 9.8 59.1 114 -48.4 Spanner-I 4 

2 Bolt B Steel 1,243.1 9.8 90.3 89 -48.4 Spanner-I 4 

3 Bolt C Steel 1,243.1 9.8 90.3 33 -48.4 Spanner-I 4 

4 Bolt D Steel 1,243.1 9.8 59.1 8 -48.4 Spanner-I 4 

5 Bolt E Steel 1,243.1 9.8 27.9 33 -48.4 Spanner-I 4 

6 Bolt F Steel 1,243.1 9.8 27.9 89 -48.4 Spanner-I 4 

7 Cover Steel 95,973.5 753.4 59.1 82 -64.6 Gripper-II 5 

8 Gasket Rubber 5,496.3 5.2 59.1 114 -31.4 Griper-I 4 

9 Gear A Steel 21,301.7 167.2 59.1 82 -30.9 Griper-I 6 

10 Gear B Steel 21,301.7 167.2 59.1 40 -30.9 Griper-I 6 

11 Shaft A Steel 6,430.7 50.5 59.1 40 -48.9 Griper-I 4 

12 Base Steel 273,755.0 2,149.0 59.1 114 7.1 Spanner-I 4 

13 Shaft B Steel 22,560.0 177.1 59.1 82 136 Spanner-I 8 

14 Gland A PTFE 3,243.6 7.1 59.1 94.8 34.1 Spanner-I 3 

15 Gland B PTFE 3,243.6 7.1 59.1 94.8 41.1 Spanner-I 3 

16 Gland C PTFE 3,243.6 7.1 59.1 94.8 48.1 Spanner-I 3 

17 Gland D PTFE 3,243.6 7.1 59.1 94.8 55.1 Spanner-I 3 

18 Gland E Steel 14,456.3 113.5 59.1 82 79.1 Gripper-II 3 

19 Bolt stud A Steel 998.1 7.8 35.1 82 89.1 Griper-I 3 

20 Bolt stud B Steel 998.1 7.8 83.1 82 89.1 Griper-I 3 

21 Nut A Steel 289.5 2.3 35.1 82 84.1 Griper-I 4 



Part no. Name Material Volume Weight Disassembly Point Disassembly tool tb(xi) 

(mm3) (g.) X Y Z (s) 

22 Nut B Steel 289.5 2.3 83.1 82 84.1 Griper-I 4 

23 Nut C Steel 289.5 2.3 35.1 82 87.1 Gripper-II 4 

24 Nut D Steel 289.5 2.3 83.1 82 87.1 Griper-I 4 

  

 

Table B.3. Gear Pump A (REC strategy) 

Goal Disassembly 

1 Sequence 

 

15-1-2-3-4-5-6-7-10-11-9-14-13-8-12 

 Direction 1-2-2-2-2-2-2-2-2-2-2-1-1-2-2 

 Mode 3-3-3-3-3-3-3-3-3-3-3-3-3-4-3 

 Tool 2-1-1-1-1-1-1-4-3-3-3-3-3-3-4 

 MFV -11.11 

2 Sequence 

 

2-1-6-5-4-3-7-10-11-9-8-15-12-13-14 

 Direction 2-2-2-2-2-2-2-2-2-2-2-1-2-2-2 

 Mode 3-3-3-3-3-3-3-3-3-3-4-3-3-3-3 

 Tool 1-1-1-1-1-1-4-3-3-3-3-2-4-3-3 

 MFV -0.15 

3 Sequence 

 

3-6-4-5-1-2-15-14-13-12-11-10-7-9-8 

 Direction 2-2-2-2-2-2-1-1-1-1-1-1-2-2-1 

 Mode 3-3-3-3-3-3-3-3-3-3-3-3-3-3-4 

 Tool 1-1-1-1-1-1-2-3-3-4-3-3-4-3-3 

 MFV -0.04 

Disassembly Direction: 1 = Y+ direction, 2 = Y- direction 

Disassembly Mode: 1=reuse, 2=remanufacturing, 3=recycling, 4=disposal 

Disassembly Tool: 1=Spanner-I, 2 = Spanner-II, 3 = Gripper-I, 4 = Gripper-II 

MFV = Max Fitness Value 

 

Table B.4. Gear Pump A (REU strategy) 

Goal Disassembly 

1 Sequence 

 

15-1-2-3-4-5-6-7-10-11-9-14-13-8-12 

 Direction 1-2-2-2-2-2-2-2-2-2-2-1-2-2-1 

 Mode 1-3-3-3-3-3-3-1-1-1-1-1-1-4-1 

 Tool 2-1-1-1-1-1-1-4-3-3-3-3-3-3-4 

 MFV 64.62 

2 Sequence 

 

2-1-6-5-4-3-7-11-9-10-8-15-12-13-14 

 Direction 2-2-2-2-2-2-2-2-2-2-2-1-2-2-1 

 Mode 3-3-3-3-3-3-1-1-1-1-4-1-1-1-1 

 Tool 1-1-1-1-1-1-4-3-3-3-3-2-4-3-3 

 MFV 0.77 

3 Sequence 

 

6-2-1-5-3-4-15-7-9-11-14-10-12-13-8 

 Direction 2-2-2-2-2-2-1-2-2-2-1-2-1-2-2 

 Mode 3-3-3-3-3-3-1-1-1-1-1-1-1-1-4 

 Tool 1-1-1-1-1-1-2-4-3-3-3-3-4-3-3 

 MFV 0.59 

Disassembly Direction: 1 = Y+ direction, 2 = Y- direction 

Disassembly Mode: 1=reuse, 2=remanufacturing, 3=recycling, 4=disposal 

Disassembly Tool: 1=Spanner-I, 2 = Spanner-II, 3 = Gripper-I, 4 = Gripper-II 

MFV = Max Fitness Value 



 

Table B.5. Gear Pump B (REC strategy) 

Goal Disassembly 

1 Sequence 

 

3-4-5-6-1-2-24-23-21-22-20-19-18-17-16-7-15-9-10-11-14-13-8-12 

 Direction 2-2-2-2-2-2-1-1-1-1-1-1-1-1-1-2-1-2-2-1-1-2-2-1 

 Mode 3-3-3-3-3-3-3-3-3-3-3-3-3-4-4-3-4-3-3-3-4-3-4-3 

 Tool 1-1-1-1-1-1-3-3-3-3-2-2-4-4-4-5-4-4-4-4-4-4-4-5 

 MFV -14.94 

2 Sequence 

 

24-23-21-22-20-19-18-17-16-1-6-5-4-3-2-7-15-9-10-11-14-13-8-12 

 Direction 1-1-1-1-1-1-1-1-1-2-2-2-2-2-2-2-1-2-2-2-1-1-2-2 

 Mode 3-3-3-3-3-3-3-4-4-3-3-3-3-3-3-3-4-3-3-3-4-3-4-3 

 Tool 3-3-3-3-2-2-4-4-4-1-1-1-1-1-1-5-4-4-4-4-4-4-4-5 

 MFV -1.30 

3 Sequence 

 

6-1-5-4-2-3-23-21-7-8-9-10-11-19-24-22-20-18-13-17-12-16-14-15 

 Direction 2-2-2-2-2-2-1-1-2-2-2-2-2-1-1-1-1-1-1-1-2-1-2-2 

 Mode 3-3-3-3-3-3-3-3-3-4-3-3-3-3-3-3-3-3-3-4-3-4-4-4 

 Tool 1-1-1-1-1-1-3-3-5-4-4-4-4-2-3-3-2-4-4-4-5-4-4-4 

 MFV -0.51 

Disassembly Direction: 1 = Y+ direction, 2 = Y- direction 

Disassembly Mode: 1=reuse, 2=remanufacturing, 3=recycling, 4=disposal 

Disassembly Tool: 1=Spanner-I, 2 = Spanner-II, 3 = Gripper-I, 4 = Gripper-II 

MFV = Max Fitness Value 

 

Table B.6. Gear Pump B (REU strategy) 

Goal Disassembly 

1 Sequence 

 

3-4-5-6-1-2-24-23-21-22-20-19-18-17-16-7-15-9-10-11-14-13-8-12 

 Direction 2-2-2-2-2-2-1-1-1-1-1-1-1-1-1-2-1-2-2-1-1-2-2-1 

 Mode 3-3-3-3-3-3-3-3-3-3-1-1-1-4-4-1-4-1-1-1-4-1-4-1 

 Tool 1-1-1-1-1-1-3-3-3-3-2-2-4-4-4-5-4-4-4-4-4-4-4-5 

 MFV 75.85 

2 Sequence 

 

3-4-5-6-1-2-24-23-21-22-20-19-18-17-7-16-15-9-10-11-14-13-8-12 

 Direction 2-2-2-2-2-2-1-1-1-1-1-1-1-1-2-1-1-2-2-2-1-1-2-1 

 Mode 3-3-3-3-3-3-3-3-3-3-1-1-1-4-1-4-4-1-1-1-4-1-4-1 

 Tool 1-1-1-1-1-1-3-3-3-3-2-2-4-4-5-4-4-4-4-4-4-4-4-5 

 MFV 6.76 

3 Sequence 

 

5-3-4-2-1-23-6-7-21-8-9-11-10-19-24-22-20-18-13-17-12-14-16-15 

 Direction 2-2-2-2-2-1-2-2-1-2-2-2-2-1-1-1-1-1-1-1-2-2-1-1 

 Mode 3-3-3-3-3-3-3-1-3-4-1-1-1-1-3-3-1-1-1-4-1-4-4-4 

 Tool 1-1-1-1-1-3-1-5-3-4-4-4-4-2-3-3-2-4-4-4-5-4-4-4 

 MFV 0.75 

Disassembly Direction: 1 = Y+ direction, 2 = Y- direction 

Disassembly Mode: 1=reuse, 2=remanufacturing, 3=recycling, 4=disposal 

Disassembly Tool: 1=Spanner-I, 2 = Spanner-II, 3 = Gripper-I, 4 = Gripper-II 

MFV = Max Fitness Value 

 

 

 

 

 

 



 

 

Table B.7. Gear Pump B (REM strategy) 

Goal Disassembly 

1 Sequence 

 

3-4-5-6-1-2-24-23-21-22-20-19-18-17-16-7-15-9-10-11-14-13-8-12 

 Direction 2-2-2-2-2-2-1-1-1-1-1-1-1-1-1-2-1-2-2-1-1-2-2-1 

 Mode 3-3-3-3-3-3-3-3-3-3-2-2-2-4-4-2-4-2-2-2-4-2-4-2 

 Tool 1-1-1-1-1-1-3-3-3-3-2-2-4-4-4-5-4-4-4-4-4-4-4-5 

 MFV 63.03 

2 Sequence 

 

3-4-5-6-1-2-24-23-21-22-20-19-18-17-16-7-15-9-10-11-14-13-8-12 

 Direction 2-2-2-2-2-2-1-1-1-1-1-1-1-1-1-2-1-2-2-2-1-1-2-2 

 Mode 3-3-3-3-3-3-3-3-3-3-2-2-2-4-4-2-4-2-2-2-4-2-4-2 

 Tool 1-1-1-1-1-1-3-3-3-3-2-2-4-4-4-5-4-4-4-4-4-4-4-5 

 MFV 4.84 

3 Sequence 

 

1-4-5-2-6-3-7-23-10-11-24-21-22-9-19-8-20-18-13-12-17-14-16-15 

 Direction 2-2-2-2-2-2-2-1-2-2-1-1-1-2-1-2-1-1-1-2-1-2-1-2 

 Mode 3-3-3-3-3-3-2-3-2-2-3-3-3-2-2-4-2-2-2-2-4-4-4-4 

 Tool 1-1-1-1-1-1-5-3-4-4-3-3-3-4-2-4-2-4-4-5-4-4-4-4 

 MFV 0.58 

Disassembly Direction: 1 = Y+ direction, 2 = Y- direction 

Disassembly Mode: 1=reuse, 2=remanufacturing, 3=recycling, 4=disposal 

Disassembly Tool: 1=Spanner-I, 2 = Spanner-II, 3 = Gripper-I, 4 = Gripper-II 

MFV = Max Fitness Value 

 

 


