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Table I: Time Study for Current Layout

.. WORKSTATION
TASK CYCLE

NO. ELEMENTS
NAME

TIME TIME
(s) (s)

I. Preparations WSI 6.24 6.24

2. P-p marking WS2 9.44 9.44

3. Strip WS3 40.83 40.83

4. First Bend WS4 27.78 27.78

5. Bend 45° WS5 5.31 5.31

6. Tinning WS6 17.75 17.75

7. Tapping WS7 32.16 32.16

8. Winding PI WS8 101.89 101.89

9. Cutting + Green dotting WS9 21.44 21.44

10. Core Tapping + Blue dotting WSIO 94.87 94.87
11. Ist Inductance WSII 4.25 4.25

12. 1st Hipot WSI2 2.12 2.12

13. Cemidine WSI3 12.85 12.85

14. Curing WSI4 43.20 43.20

15. Inkjet Printing WSI5 3.48 3.48

16.
Final Touch Up + PCB

WSl6 7.08 7.08Check + Green dotting

17. Final Inductance + White
WSI7 5.19 5.19dotting

18. Final Hipol + Red dotting WSI8 18.17 18.17

19. Final QC + Blue dotting WSI9 6.49 6.49

20. Packing WS20 4.64 4.64

21. OQA Visual WS21 31.86 31.86

22. OQA Inductance WS22 7.13 7.13

23. OQA Hipol WS23 7.34 7.34

Justification and Validation of Current Layout

In order to verify that the data of time study and simulation are almost similar, a few justifications
can be made to compare both such as:

i) Actual output from Nexus Electronics = 250 - 300 pieces per day.
ii) Average output= 275 pieces per day
iii) By calculation - using cycle time from highest task time pieces per day can be seen in

Table 4.2. To get the output per day, actual work time which is 28800 seconds is divided
by 101.89. Referring to the calculation below,

28800
Output by manual = = 284 Unl'ts

101.89

So, the percentage of error can be calculated as,

Percentage Of Error = 284 - 275 x 100 = 3.27 %
275
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Table 2: Time Study for Alternative 1

No. Elements
Workstation Task Time Cycle Time

Name (s) (s)

I. Preparations WSI 6.24 6.24

2. Marking WS2 9.44 9.44

3. Strip WS3 40.83 40.83

4. First Bend WS4 27.78 27.78

5. Bend WS5 5.31 5.31

6. Tinning WS6 17.75 17.75

7. Tapping WS7 32.16 32.16

8. Winding WS8 101.89 50.95

9. Winding WS9 101.89 50.95

10.
Cutting + Green

WSIO 21.44 21.44
dotting

II.
Core Tapping +

WSII 94.87 94.87Blue dotting

12. Ist Inductance WSI2 4.25 4.25

13. 1st Hipot WSI3 2.12 2.12

14. Cemidine WSI4 12.85 12.85

15. Curing WSI5 43.20 43.20

16. Inkjet Printing WSI6 3.48 3.48

Final Touch Up
17. + PCB Check + WSI7 7.08 7.08

Green dotting

Final lnduc-
18. tance + White WSI8 5.19 5.19

dotting

19.
Final Hipot +

WSI9 18.17 18.17Red dotting

20.
Final QC+

WS20 6.49 6.49Blue dotting
21. Packing WS21 4.64 4.64
22. OQA Visual WS22 31.86 31.86

23.
OQA Induc-

WS23 7.13 7.13tance

24. OQA Hipot WS24 7.34 7.34

/~

..
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Table 4: Time study for Alternative 3

Workstation Task Time
Total Task Cycle

No. Elements
Name (s)

Time Time
(s) (s)

1.
Preparations

WSI
6.24

15.68
15.68

Marking 9.44

2. Strip WS2 40.83 40.83 20.42

3. Strip WS3 40.83 40.83 20.42

4. First Bend WS4 27.78 27.78 27.78

5.
Bend

WS5
5.31

23.06 23.06
Tinning 17.75

6. Tapping WS6 32.16 32.16 32.16

7. Winding WS7 101.89 101.89 33.96

8. Winding WS8 101.89 101.89 33.96

9. Winding WS9 101.89 101.89 33.96

10. Cutting + Green dotting WSIO 21.44 21.44 21.44

11. Core Tapping + Blue dotting WSII 94.87 94.87 31.62

12. Core Tapping + Blue dotting WSI2 94.87 94.87 31.62

13. Core Tapping + Blue dotting WS13 94.87 94.87 31.62
Ist Inductance 4.25

19.22
14. 1st Hipot WSI4 2.12 19.22

Cemidine 12.85
15. Curing WSI5 43.20 43.20 21.60

16. Curing WSI6 43.20 43.20 21.60

Inkjet Printing 3.48

17.
Final TOllch Up + PCB Check + 7.08
Green dotting

WSI7 15.75 15.75Final Inductance + White dotting 5.19

18. Final Hipol + Red dotting WSI8 18.17 18.17 18.17

19.
Final QC + Blue dotting

WSI9
6.49

11.13 11.13Packing 4.64
20. OQA Visual WS20 31.86 31.86 31.86

21.
OQA Inductance

WS21
7.13

14.47 14.47OQA Hipol 7.34 ...
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Based on the main objectives of this project, it can therefore be concluded that:
i. the unpredictable customers' demand of this model can be solved;
11. the productivity and effectiveness of the existing assembly line is improved by proposing

a new layout.
In relation to the research objectives, the significant contribution is that the proposed solution is
capable of solving the problem arises in the selected assembly line. The new alternative is able to
cope with the current demand better than the existing layout and large improvement in terms of
productivity and efficiency is identified.

Recommendation

Based on the research that has been carried out on the assembly line in a selected SMI company,
which is Nexus Electronic Sdn. Bhd., there are several recommendations made in order to further
establish this project in the future. Below are the recommendations for future work:

1. Perform similar research on a variety of models in a mixed-model assembly line. This is
because most of the production plants nowadays are likely to produce multiple products
in a single assembly line. It will be challenging to set up the schedule and do planning in
order to get the optimum output per day for each model produced.

ii. Enhance the analysis by using WITNESS Optimizer because it significantly reduces the
time spent experimenting, by automatically finding the optimum solution to satisfy
chosen performance criteria which is fully customizable, by setting the parameters that
are allowed to change and the optimizer will perform experiments intelligently to find the
best solutions.

iii. Implementation of the chosen alternative layout will be another experimental research in
order to prove that the selected solution which is previously studied using simulation
research is acceptable and able to fimction according to reality.

IV. Use other software for simulation tools such as PROMODEL, ARENA,
CIMFACTORY and so on. Nowadays, there are various types of microcomputer-based
simulation packages in the market. This will help to produce better result in terms of
other criteria which cannot be covered by WITNESS software itself.
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