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ABSTRACT

A forklift is used to lift materials above a height of 2 m. The width of the fork determines the weight of
the material it can carry. In this paper, three models of fractured forklifts were analyzed to determine if the
fracture was caused by load fatigue due to the width of the fork. The position of the fork was fixed on
each model, and a 2.5 ton load was placed at the upper part of the fork. The width distances on each of
three models were 500 mm, 750 mm and 1000 mm, and the maximum equivalent stresses were 237.5MPa,
227.62MPa and 230.99MPa, respectively. This analysis demonstrated that as the load increased with use of
the wider fork, the fatigue life remained to be nearly equivalent irrespective of fork width among all three
models. The results of this study contribute to the durability and safety design of forklifts.

Key Words : Forklift Truck(XIAIX}), Fork Width(Z232| ), Fracture(¥}2|), Fatigune Life(ZI2 FT),
Equivalent Stress(S7t &2), Durability(LH T7A)
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Table 1 Model design variables

Variable
Model name
Width Round
500R75 500mm D75
750R75
(Base model) 750mm 75
1000R75 1000mm D75

(@) 500R75

(b) 750R75 (base model)

(c) 1000R75
Fig. 1 Meshes of models
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Table 2 Material property

Intents Values
Young's Modulus 2x 10° MPa
Poisson's Ratio 0.3
Density 7850 kg/m?
Tensile Yield Strength 250 MPa
Compécters:;\ghYleld 250 MPa
TenSéltierlngl:lllmate 460 MPa
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G: T50R75
Fixed Support
Time: 1. 5

[ Fixed Support

(a) Fixed support at models

G: 730R75

Force
Time: 1. 5
I rorce: 25000 ;

Components: 0,-25000,0. N

(b) Forced condition at models
Fig. 2 Fixed parts of models
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A: S00RTS

Equivalent Stress

Type: Equivalent (von-Mises)
Unit: MPa

Time: 1

2375 Max
21111
184 72
15833
13194
105.56
79167
52778
26.389
0 Min

(a) 500R75
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M: 1000R75

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

230,99 Max
205.32
175.66
153,09
12833
102.66
76,995
5133

25.665
0 Min

(b) 750R75

M: 1000R75

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

230.99 Max
20532
17966
15399
12833
102 66

(c) 1000R75
Fig. 3 Equivalent stresses of models
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model®] 7% 237.5MPa, 750R75 model®] 7% o4

227.62MPa, 1000R75 model®] 7-$-, 230.99MPao. % au

Zo| FFE 5/HEL AAE AEFS Holx ) 7.4

. 2
Fig. 4 Fork-5o W¥Fe RajF7 wl
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e Holx 9low, 500R75 model?] 75

31.497mm, 750R75 model®] 7% 31.501mm,

500R75 Time. 1

A: J00RTY

Total Deformation

Type: Total Deformation
Unit: mm

Tirne: 1

31497 Max
27.008
24498
20.998
17400
13000
10400
69954
34997
0 Min

(@) 500R75

G: T30RT5

Total Deformation

Type: Total Deforrnation
Unit: mm

Time: 1

31.501 Max
28.001
24,501
21.001

(b) 750R75
1=
na M: 1000R7S
o] Total Defotration
PR Type: Total Deformation
Unit: rarn

1000R75 model®] 739 31.494mm<] W FS Ho)
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(c) 1000R75
Fig. 4 Total deformations of models
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Fig. 5 Condition of fatigue analysis

A: 500RTS
Life
Type: Life

3.36935 Max
23693

(a) 500R75

G: T50RTS
Life
Type: Life

336935 Max
33693

33603

33693

| 33603

E 3360
033893
0033693

b ooozzea

0 min

(b) 750R75

M: 1000RTS
Life
Type: Life

3369365 Max
33693

33603
33603

33693

33693
033633
0033593
00033693

O Min

(c) 1000R75
Fig. 6 Fatigue lives of analysis models
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