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Abstract

This paper examines the load condition at the moment of an impact between a forklift and a
packaging of dangerous chemicals in order to reduce the risk of spilling hazardous liquid from the
freight caused by the forklift's mis-operation. A method is developed to investigate the different
load conditions in the case of outer containers in different materials while holding goods of unsafe
liquid. It calculates the load conditions of the barrel walls by establishing the FEA of the contacting
points between the barrel walls and the forks with reference to the stress level of the static
strength of a full load of unsafe liquid cargo in an environment of average temperature. The result
shows a highly probable inclination for an additional impact from 200 L and 212 L closed plastic
barrels led by lateral sliding after being hit by a forklift in 4.73 tones at a speed of 5 km/h. It fails
to meet safety requirements. This study suggests a velocity of less than 1.25 km/h for a forklift
operating in a warehouse of hazardous goods.
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Figure 1. Geometric models of two kinds of closed barrels: (a) 200 L closed plastic drum model;
(b) 212 L closed steel drum model
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Figure 2. The boundary conditions
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Figure 3. Meshing of buckets: (a) 200 L closed plastic drum meshing; (b) 212 L closed
steel drum meshing
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Figure 4. Mises stress distribution diagram (V; =10 km/h): (a) Stress cloud diagram at the contact between the fork and the
closed plastic bucket; (b) Stress cloud diagram at the moment of impact of the closed plastic bucket; (¢) Deformation cloud
diagram of the closed plastic bucket at the moment of impact
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Figure 5. Mises stress distribution diagram (V, = 5 km/h): (a) Mises stress map during impact of closed plastic bucket; (b)
Mises deformation map during impact of closed plastic bucket

[ 5. £ mises KI5 (V,=5 km/h). (a) HIOZLBRHENTE mises K AE; (b) HOBRMERENTEEE

3) W I YER A AE M THI BE 4 R 50 0.2, X & 4.73 Wi, XHTEF 2.5 km/h. 453 mises N /7404 U
6 Fzso

DOI: 10.12677/dsc.2023.121002 16 1RG5


https://doi.org/10.12677/dsc.2023.121002

(@) (b)

Figure 6. Mises stress distribution diagram (V3 = 2.5 km/h): (a) Mises stress map during impact of closed plastic bucket; (b)
Mises deformation map during impact of closed plastic bucket
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Table 1. Maximum stress value and dangerous position of closed plastic bucket during impact
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Figure 7. Mises Stress distribution (V; = 10 km/h): (a) Mises stress map during impact of closed steel barrel; (b) Mises de-
formation map of closed steel barrel
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Figure 8. Mises Stress distribution (V, = 5 km/h): (a) Stress cloud diagram at the contact between the fork and the closed
steel drum; (b) Deformation cloud diagram of the closed steel drum
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Figure 9. Mises Stress distribution (V; = 2.5 km/h): (a) Stress cloud diagram at the contact between the fork and the closed
steel drum; (b) Deformation cloud diagram of the closed steel drum
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Figure 10. Mises Stress distribution (V4 = 1.25 km/h): (a) Stress cloud diagram at the contact between the fork and the
closed steel drum; (b) Deformation cloud diagram of the closed steel drum

10. 217 mises A5 (V, = 1.25 km/h). (a) X FHMADNBREMOHNDEE; (b) AOREHER R

SRPEERER, P O T S R 2. 212 L P VARRAE AR X T IR T A, R s
PR, R s KAEN T X ESHEMA . 5ok TR A e BE e, BEhilRia], A& ZE T mim)
W3, BT R S S B R e ik ek o DR P VB AR B RS R, R T R 1%
ZPERe. fEREERER], XIEMEERN DT 2.5 km/ho

Table 2. Maximum stress value and dangerous position of 212 L closed steel drum during impact
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