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Structural Analysis of Deformation and Force on Base Frame
by Materials of Processed Food Equipment
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{Abstract)

In this paper, structural analysis was conducted on the base frame for materials of
the conveyor system that automatically produces nurungji. The materials of the base
frame were selected as SS400, STS304, Al6063-5. Structural analysis performed
Von-Mises stress and maximum displacement for 38 hot plates in real situation, and
performed weight of distribution force for yield strength, and calculated safety factor.
SS400 and STS304 have little displacement, but Al6063-5 is deformed to 0.149mm,
which is 2.6 times greater than other materials. However, since the safety factor was
calculated as 8.5, it can be applied to the applicable food processing equipment. The
weight of the distributed force for the yield strength of the materials was 17.7kN for
SS400, 14.7kN for STS304, and 10.2kN for Al6063-T5. When manufacturing other
processed foods with a base frame of the same size, a material suitable for the
corresponding weight should be selected.
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Fig. 1 Drawing on structural analysis of Base frame and Hot plate of conveyor system

Table 1. Mechanical properties of materials

Base frame

Hot plate

Part Material name Young’(sGPul\)/[odulus Poisson’s ratio Yield (;Ptagength I?fgr;ilg
Hot plate STS430 200 0.266 250 7,860
SS400 206 0.3 245 7,850

Base frame STS304 200 0.265 205 7,930
Al6063-T5 68.3 0.33 140 2,700
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Fig. 3 Configuration FE model

Table 2. FE model summary

o - Number of | Number of Element size(mm)
A2 CATIA V5R20 ©8s1itt. o]~ el nodes elements | Hot plate |Base frame
Ztge] giol it fetaa HagS Fig 3 386,191 1,377,241 5 20
Table 3. Structure analysis of materials
. Base frame mass | Von-Mises stress Maxmum Maximum force
Material name Displacement Safety factor
(k) (1) () (kN)
SS400 241.0 17.519 0.057 14 17.7
STS304 243.5 17.541 0.059 11.7 14.7
Al6063-T5 82.9 16.425 0.149 8.5 10.2




PKBAE AH|2 ALY Hlo|A Zeof Tt

o =

/

Max : 0.057mm

Max. : 17.519MPa,

/

Max. : 17.541MPa. Max. : 0.059mm

Max. : 16.425MPa Max. : 0.149mm -

Fig. 4 Von-Mises stress & Maximum displacement

Fig. 5 Maximum force for Yield strength
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