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A study on coupling effect during lifting
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Abstract : Despite rapid technological advance and increased automation facilities, many jobs and activities in our living
require manual materials handlingdMMH). These include wide variety of activities such as moving things, lifting bags,
boxes or cartons, etc. Many studies found that handle could affect on maximum acceptable weight of lifting, but there
were few studies for the effects of work posture and coupling in lifting tote box. This study performed that ten male
college students were required to lift a tote box with and without handle for three postures (bending, straight, right angle

posture).

From the experiment, following results were obtained. (1) MVC reduced maximum 23% by type of handle. (2) MVC was
highest in straight posture, but was lowest in right angle posture. (3) As a result of ANOVA, MVC paid attention to
posture and coupling. (p<0.01) (4) To all handle types, biceps brachii activity was increased in right angle posture, but
reduced in straight posture. (5) To all posture, biceps brachii activity was most lively in no handle.

The results of MVC measurement, subjective rating, EMG analysis, statistic analysis showed that maximum acceptable
weight of lifting was influenced by type of handle and straight posture was more comfortable than other postures. Based
on these results, it was concluded that acceptable weight of lifting has to differ for work posture and coupling.
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Table 1. MVC for posture and coupling unit : kg
R A | e @AM [BE 0 w6 Y
Subjett| T |25 | U | E5 | AE | VUS| F& 25 V8
61.16|52.12| 38.6 [60.48| 56 |[39.82{45.86|48.6|35.48
37.38|33.12/26.68 | 41.58 [ 39.16 | 33.4 | 29.6 | 29.2|22.62
43.56 [41.06] 32.02 | 46.94 | 42.72| 33.38 | 31.82| 31.5| 22.58
58.2852.76{37.261 58.5 | 53.4 [38.22|35.48 |41.14| 28.1
49,92 (48.58,42.72 1 62.84 | 58.88 | 48.16 1 43.64 |37.32| 33.78
44.82|41.133.98|46.08 | 459 |32.36|29.04 [29.64{21.24
32.12|28.66| 23.3 |37.06(35.72128.68 | 25.88 [24.82| 194
47.88 (38.84|38.32150.04 | 41.76|29.72 | 38.76 |35.38| 27.68
59.94|57.12| 49.3 | 77.14|68.56 | 54.48 | 50.06 |49.98| 41.4

35.38(34.2(28.88|44.74| 40.78 | 31.8 |26.38|24.68| 23.26
47.04 142.76 34.1152.54 48.29 | 37.00 | 36.65 [35.23{27.55
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Table 2. Analysis of variance for MVC

Source DF SS MS F P
&0 e 2 | 24226 | 121.13 | 3206 | 0.003"
A 2 | 266.15 | 133.08 | 3522 | 0.003
Error 4 15.11 3.78
Total 8 523.52
(+ : p<0.01)
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Table 3. Analysis of variance for subjective ratings

Source DF SS MS F P
&zto] ) 2| 36956 | 184.78 | 38.67 | 0.002"
24 2 54822 | 27411 | 57.37 | 0.0017
Error 4 19.11 478
Total | 8 | 9689
(> © p<0.01)
Table 4. Subjective ratings of posture and coupling
THA 2 Z5 A 24 e 93};? e
Subjedy| 7@ [hande o] 2173 | handle harrll(()jle 9 | handle ha‘:éle
1 J50] 60 | 60 [30] 30 | 50 [60]| 70 | 60
2 |50 60| 70 | 50| 50 | 60 | 60| 70 | 80
3 [|s0| 50|60 [S50] 60 | 70 |70 70 | 80
4 (40| 50| 70 [ 30| 40 | 60 [ 70| 60 | 80
5 1401 50 | 60 {30 40 | 50 { 40| 50 | 60
6 |[40 | 50 | 60 | 30| 40 | 60 | S0 | 60 | 70
7 |40 ] 50 | 60 |30 40 | 50 |350]| 60 | 70
8 30 40 | 50 |40 50 | 60 | 30| 40 | 50
9 1140 | 50 | 60 |20 30 | 60 | 50 | 50 | 60
10 |[40] 50 | 60 | 30| 40 | 50 | 50| 60 | 60
A+l 42 | 51 | 61 | 34| 42 | 57 [ 53} 59 | 68
¥E| + + + + + + + + +
Hz} (16.32] 5.68 | 5.68 [9.66| 9.19 | 6.75 112,52 9.94 [10.33

Table 5. Standardized value of subjective ratings of posture

and coupling
wrd A | wew Ay | FEHRET
Subj:c\t =) | handle ha‘r‘l‘(’”e 1 thandle ha'r‘l‘éle g handle|ha[111(éle
1 50| 75| 75] 0 | 0 | 50| 75 |100] 75
2 [o|333]667] 0 | 0 [333]333]667] 100
3 o] o]333] o [333]667]667]66.7] 100
4 |20 40|80 | 0o |20] 601 8 | 60 [ 100
s [2s]so] 751 0 [25]50 7 25] 50 | 100
6 250|750 25]75] 35075100
7 2510|750 25]50]3s0]7 |100
8 I 0 1333]/667[333]667|100] 0 [333]667
9 Iso| 75 two| o !l 2510|751 75100
10 333667100 0 |333]667]667] 100 100
w3+ (p2.8347.33]74.67( 3.33 [2533]65.17(52.17[ 70.17| 94.17
EFEl x| 2| & | = + £ |+ | x| 2
A} 18.77)22.65 | 18.71 | 10.53 ] 18.71|21.76| 25.96 | 20.39 | 12.45
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Fig. 3. Standardized value of subjective ratings of posture and
coupling
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