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A Study on Safety Improvement of
Forklift truck
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Abstract

Forklift truck is one of the dangerous machines which causes the fatal accidents
most frequently. The causes of fatalities by forklift from 2008 to 2011 were
analyzed. Crushing the operator when tipping over or falling off a truck were the
major causes of death in this study. The purpose of this study is to show
measures from the engineering point of view to prevent the forklift truck accidents.
In order for that, the domestic requirement for forklift safety was compared with
those of foreign and international standards. The manufacturers’ opinion was also
collected regarding to improve the forklift safety. Several measures were suggested
in order to prevent fatalities caused by forklift.

Keywords : Forklift, Overhead guard, Fatalities by forklift, Cube Drop Test,
Impact test
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<Table 1> Accidents and Fatalities from 2008 to 2011

Total 2008 2009 2010 2011
Accidents Injury 346,444 84,624 87,699 89,459 84,662
Fatal 5,615 1,448 1,401 1,383 1,383
Accidents Injury 4,904 1,272 1,108 1,182 1,342
by Forklift Fatal 163 41 33 31 58
5.0
oo 4.32
4.0 =< 2.98 2.62
3.0 -
2.0 1.71 1.60 1.55 63
T —> <
1.0
0.0 7 ]
2008 2009 2010 2011
=== Fatality rate by Accidents ==fll=Fatality rate by Forklift

[Fig 1] Comparition of Fatality Rate between Accident and Forklift
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<Table 2> Classification of Fatalities by 3E caused by Forklift
Classification Total 2008 2009 2010 2011
Total 163 41 33 31 58
Inadequate OHG 28 4 5 11
Engineering Safety device defect 6 1 4 1
Poor Rear view 23 8 2 7
Education Carelessness 59 15 8 12 24
Enforcement Unqualified Driver 2 2
Unsuitable work 43 10 9 11 13
Indeterminable Indeterminable 2 1 1
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[Fig 2] Overhead guard type
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|
|
!
=
|
|
|
20

de]

[Fig. 3] Dynamic test permissible deformation supported on all side and one side (ISO 6055)
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2) FA N Impact drop test) : ZFExAl&Eel X427} 100mm x 50mme]al A o]
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Ag w A W Wy o] 250mm o]uje]ojof Fh(Fig. 4).
ldrop = Etest/(9'8>< mtesz‘) (1)

<Table 3> Overhead guard impact test loads

Rated Capacity Impact Energy (J) Min. Testing Load (kg)
Under 1 ton 3,600 340
1 ton ~ 1.5 ton 5,400 340
15 ton ~ 2.5 ton 10,800 680
25 ton T 3.5 ton 21,760 1,360
3.5 ton T 6.5 ton 32,640 1,360
6.5 ton ~ 10 ton 43,520 1,360
Over 10 ton 48,960 1,360
e
3
o T 1
1
] / il

/

70—
S

[Fig. 4] Impact drop test and permitted deformation (ISO 6055)

(2) FHAFEYY 7+

7] Al A " (Machinery Directive, 2006/42/EC)15)"> #-4: 4 (Annex) VoA N Eux
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1) ¥4 A g (Dynamic test) : g W] Zo]7} 300mmeol F A7} 45kgel HAE =
o] 1525mmel Al 103] A 3tAl AA =7tz dxF 3 My o] 19mm o]

wefofof gth(Fig. 5).

[Fig. 5] Cube drop test deformation limit (ANSI B 56.1)
2) FAA A (Impact drop test) : ZFExAl&e] 47F 90mm x 40mme]ir o
o] §3te] FolA Zo| 1,000mme]ste
F oHleske And (DA e
BEF W o] 125mm o] efo] of

- =

o

[Fig. 6] Impact test method and deformation limit (ANSI B 56.1)

<Table 4> Overhead guard impact test loads

Rated Capacity Impact Energy (J) Min. Testing Load (kg)
Under 1,360 5,400 340
1,361 ton ~ 2,270 ton 10,800 680
2,271 ton T 3,630 ton 21,760 1,360
3,631 ton T 6,350 ton 32,640 1,360
6,351 ton ~ 11,300 ton 43,520 1,360
Over 11,301 ton 48,960 1,360
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<Table 5> Comparison of Acts regulating Forklift

73 333ts FAZE 3

Nations Regulating Acts.
- Industrial Safety & Health Law,
Korea . .
- Construction Equipment Management Act
America - 29CFR1910.178
UK Health and Safety at Work etc Act 1974
Japan Industrial Safety and Health Law
EU Machinery Directive(2006/42/EC)

T AR AvIEd #E A st A= AAA =Tt ke
Aol #3k W&ol mAVIE L AT ARMEAIFEd FFE =% Table 63 o] 74
4% Bast Aok £ U HoRE AAR ASslse] FALAL FAS APE
i BHARAYFol BE FHoE AAststel AARe B} AAHOw
o] Fol A =S doF & Aot

<Table 6> Proposed Revision of Standard on Occupational Safety and Health
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