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Abstract This paper evaluated the structural improvements and new product development of cleaning machines. A
cleaning machine was redesigned for structural improvements and new product development using a 3-D design
program CATIA. In addition, structural analysis was conducted on the modeled cleaning machine using the ANSYS
program. The total deformation, stress and strain were obtained by the pressure change. This result was applied to
the new product development of cleaning machines.
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[Fig. 1] Geometry of Cleaning Machine
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[Table 1] Mesh generation
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[Table 2] Definition of Hard rubber

Structural

Young'’s Modulus 1.83x10pa

Poisson’s Ratio 0.4

Density 1.19 X 103kg/m“

Bulk Modulus 3.05x<10%p
Tensile Yield Strength 1.55x 10" pa
Shear Modulus 6.53 < 10%p
Tensile Ultimate Strength 3.17%107pa

[Table 3] Definition of Stainless steel

Structural

Young's Modulus

2.00< 10" pa

Poisson’s Ratio 03
Density 7.85 X 103k§'/m‘
Bulk Modulus 1.66 < 10"
Tensile Yield Strength 2.50 X 10°pa

Shear Modulus

7.69 10"

Tensile Ultimate Strength

4.60 < 10"pa

[Table 4] Definition of Structural steel

Domain Nodes Elements
Gun 8202 4613
Hose 38,776 20,313
Motor pump 8347 5017
Boiler 361,565 183913

Structural

A

[Fig. 2] Mesh generation of Cleaning Machine

Young’s Modulus

1.93 % 10" pa

Poisson’s Ratio

0.31

Density 7.75 % 10 ke/m

Bulk Modulus 1.69 10" pa
Tensile Yield Strength 2.07 % 10%p:
Shear Modulus 7.36 10" p
Tensile Ultimate Strength 5.86 % 10%pa
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[Fig. 3] Total Deformation(130bar) [Fig. 71 Stress(150bar)

[Fig. 4] Stress(130bar) [Fig. 8] Strain(150bar)

[Fig. 5] Strain(130bar) [Fig. 9] Total Deformation(160bar)

[Fig. 6] Total Deformation(150bar) [Fig. 10] Stress(160bar)
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[Fig. 11] Strain(160bar) [Fig. 15] Total Deformation(180bar)

[Fig. 12] Total Deformation(170bar) [Fig. 16] Stress(180bar)

[Fig. 131 Stress(170bar) [Fig. 17] Strain(180bar)

[Fig. 14] Strain(170bar) [Fig. 18] Total Deformation(190bar)
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[Fig. 19] Stress(190bar) [Fig. 23] Strain(200bar)
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[Table 5] Results of Analysis

Pressure Total .
(bar) Deformation(m) Stress(Fa strin
130 0.14145 1.0453e9 0.005254
150 0.16321 1.2061e9 0.006062
160 0.17409 1.2865€9 0.006467
170 0.18497 1.3669e9 0.006871
[Fig. 201 Strain(190bar) 180 0.44244 4.0416€9 0.020333
190 0.87893 4.3025e9 0.29942
200 0.92519 4.5289¢9 0.31518

[Table 6] Results of Analysis

Pressure ;::j; Allowable | Allowable Stress Co o
0,
(bar) (MPa) Stress(MPa) Range(%)
130 | 10453 207 104'55/3819’; W01 Sutety
150 12061 207 120.(11/33;; 1001 gopery
[Fig. 211 Total Deformation(200bar) ™ 1865 07 1?846:5/2;)152 100 | o ety
170 13669 207 136'6:9/ 36%32 1001 gofery
180 | 40416 207 404&6@72:6100 Safety
w |z | oar | F 0 ey
w0 | wew | owr |0 Gnaery
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[Fig. 241 New Model of Cleaning Machine
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