
Appendix A - Ergonomics Analysis 
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Appendix B - Cost Analysis 

 

 
 
 
 
 

 Regular Zigzag Two Doors Four 
Bars 

Double Slider-
Crank 

  Left Right Left  Right    

Door Dimensions 
(cm) 

1124.48 845.
62 
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07 

195.1
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724.3
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238.27 

 650.00     650.00 1289.00 

Total Parameters 
(cm) 

376.90 452.53 494.02 376.90 371.21 

Laser Cutting Cost 
($) 

22.26 26.72 29.17 22.26 21.92 

 

Door Weight (kg) 23.31 5.70 6.46 6.07 6.96 23.31 35.00 

Total Weight (kg) 23.31 12.16 13.03 23.31 35.00 

Material Cost ($) 23.31 12.16 13.03 23.31 35.00 

 

 Lock
#1 

Hinge
#1 

Lock
#1 

Hinge
#1 

Lock#
1 

Hinge
#2 

Lock#2 Lock#2 

Standard Parts 
(Units) 

1 2 1 4 1 4 2 1 

Standard Parts Cost 
($) 

15.5
8 

12.86 15.5
8 

25.72 15.58 25.72 46.08 23.04 

Total Standard Parts 
Cost ($) 

28.44 41.30 41.30 46.08 23.04 

 

Custom Parts Cost 
($) 

      35.48 275.30 

 

Total Cost ($) 74.00 80.18 83.51 127.13 355.26 

 

Relative Cost 1.00 1.08 1.13 1.72 4.80 
Table 1 Detail Cost Analysis for all designs 

Laser Cutting Rate = $0.059055/cm 
Material Cost Rate = $1/kg 
Standard Parts Cost  
 Hinge # 1 = $6.43/unit 
 Hinge # 2 = $6.43/unit 
 Lock # 1 = $15.58/unit 
 Lock # 2 = $23.04/unit 



 

 

 

 
 
 
 
 
 

Parts Name Weight 
(kg) 

Number 
(unit) 

Material 
Cost ($) 

Labor 
(hr) 

Labor 
Cost ($) 

Total 
Cost ($) 

 

Cube 

Wheel 
Chassis 

0.22 8 1.77 0.42 52.08 53.85 

Slider Limiter 0.21 4 0.82 0.25 15.63 16.45 

Guide 1.30 4 5.20 0.50 31.25 36.45 
 

Cylinder 

Outer Wheel 0.08 8 0.66 0.25 31.25 31.91 

Inner Wheel 0.00 8 0.04 0.17 20.83 20.87 

Rolling Pin 0.00 96 0.03 0.03 50.00 50.03 

Top Pin 0.14 1 0.14 0.17 2.60 2.74 

Slider-Crank 
Hinge 

0.01 2 0.02 0.17 5.21 5.23 

 

Casting 

Bearing Cap 0.01 4 0.04 0.25 15.63 15.67 

Slider Base 2.10 2 4.20 0.75 23.44 27.64 

Hood Block 0.03 1 0.03 0.17 2.60 2.63 

Crank Linker 1.30 1 1.30 0.12 1.82 3.12 

Crank 2.20 1 2.20 0.42 6.51 8.71 
 

Sheet Metal 

Hood 2.40 1 2.40 0 0 2.40 

Door 3.50 1 3.50 0 0 3.50 
 

Total  16.45  258.85 275.30 
Table 2 Detail Cost Analysis for the Double Slider-Crank’s custom parts 

Material Cost Rate = $1/kg 
Labor Cost Rate = $15.625/hr 
 



  

Parts Name Weight 
(kg) 

Number 
(unit) 

Material 
Cost ($) 

Labor 
(hr) 

Labor Cost 
($) 

Total 
Cost ($) 

 

Hinge (no hole) 0.24 2 0.47 0.25 7.81 8.28 

Hinge (2 holes) 0.41 2 0.82 0.33 10.42 11.23 

Bar (curve) 0.92 4 3.67 0.08 5.21 8.88 

Bar (no curve) 1.88 1 1.88 0.33 5.21 7.09 
 

Total  6.84  28.65 35.48 
Table 3 Detail Cost Analysis for the Four Bar’s custom parts 

 

 

 

 

 
 
 
 
 
 
 
 

Material Cost Rate = $1/kg 
Labor Cost Rate = $15.625/hr 
 


