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Assessment of push-pull forces of yam-canying carts at some fiber-twisting factories
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ABSTRACT

Objectives: To assess the risk of pushing or pulling the yarn-carrying cart, the survey was performed in some fiber

manufacturing factories.

Methods: We selected 6 fiber-twisting factories which agreed to in-site survey of their workplace. To measure both
initial and sustained forces of the push-pull tasks, Chatillon CSD500 dynamometer(2004, Ametek, USA) was used. The
mean of 3 tests for the same cart was adopted as the measured forces. Height and width of cart, weight of spooled yarns,
and distance of movement were also measured. Inspection of cart wheel, moving path, and the actual hand position

while moving was done.

Results: More than one pushing or pulling task exceeded the push-pull force limits of design goal in 5 factories. Though
the cart was not loaded the heaviest weight in the factory, the measured push or pull force exceeded the limits several
times. A few cart wheels were worn out and tangled with pieces of yarn. It was also observed some holes in the moving

path.

Conclusions: While the push-pull task is not included in the 11 scopes of over-burdened work notified by Korean
government, it should be recognized as risk factor of work-related musculoskeletal disorders. The maintenance work
such as regular change and frequent cleaning of cart wheel, the use of fitting wheel, and flattening of bumpy floor
through the moving path should be advised importantly in the worksite management of work-related musculoskeletal

disorders.

Key words : push, pull, push-pull force, yarn, cart, work-related musculoskeletal disorder
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Table 1. Employees and influencing factors of push-pull strength in 6 factories

Factory A B C D E F
Total Employees (persons) 55 54 44 34 13 33
Height of cart (cm) 188 128 160 154 160 175
Height of pushing or pulling (cm) 120 128 160 154 160 95
Number of yarn / cart (pieces) 72 54 128 54 72 60
374/5.2 270/5.0 346/6.4 312/5.2
. . 338/4.7 216/4.0 254/4.7 270/4.5
Weights of all yarns /Weights of one
230/3.2 173/3.2 128/1.0 205/3.8 202/2.8 210/3.5
spooled yarn (kg)
158/2.2 119/2.2 173/3.2 192/3.2
43/0.6 138/2.3
Distance of usual movement (m) 7.6 7.6 7.6 15.2 15.2 7.6
Distance of the longest movement (m) 20 15 20 40 75 16

et S/ Apg Aol A= W Bl IAE ool
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= 371 917 2 st
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CSD500 dynamometer (2004, Ametek, USA)E ©0]-83} 3=,
o] AH|o] HEFZW T (sampling frequency)= 124
2500%] o], U ==+ 0.45 kgo] Yt} Z42Fo] & 5%
o]} o] FojH o, FHoA AEEE AifolA 1
Zk(peak value)E A| 2} 3 (initial force) 0.2 3} 11, &7 0]
o|F o7 5% F FZwWl 3x7+9] % tFZk(averaged mean
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Handling Table (LMT)o]] A3} ddtA 2] ]z}l
B39l ol Q179 T5%ol M g 7Hs o2 shgct
(A&, 2004; Liberty Mutual, 2004).

1. o2 Ayt

_IIN' >

Table 1-2 67 A} A ] AFA] L2 A} 229} Wl 7] Wl ©)7] 7]

L__
C F
2 ] 2] 5} o 71 o 3
A HEd Mess g I}, 2H2F 55wtk 54 Figure 1. Yarn-carrying carts of 6 factories. A, B, C, D, E, and F
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Nl 5. SIALE A A S] 2 A Z2ko o] Figure 2. Measured push forces in factory A, B, and C.
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Figure 3. Measured pull forces in factory A, B, and C.
Horizontal lines indicate design goal of pulling in condition
of 2.1 m moving at the high pulling height.
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Figure 4. Measured push forces in factory D and E.
Horizontal lines indicate design goal of pushing in condition
of 15.2 m moving at the high pushing height.
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Figure 5. Measured pull forces in factory D and E.
Horizontal lines indicate design goal of pulling in condition
of 2.1 m moving at the high pulling height.
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Figure 6. Measured push forces in factory F.
Horizontal lines indicate design goal of pushing in condition
of 7.6 m moving at the middle pushing height.
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Figure 7. Measured pull forces in factory F.
Horizontal lines indicate design goal of pulling in condition

of 2.1 m moving at the middle pulling height.
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