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Abstract : The objective of this paper was to evaluate the effectivencss of horizontal, vertical, asymmetric and
coupling multipliers for manual material handling. Lifting tasks with 5 different horizontal distances (30~70cm) for
6 vertical distances(ankle, knee, waist, elbow, shoulder and head height) were experimented. The muscle activity and
muscle exertion level during asymmetric load handling(without trunk flexion) was experimented. Lifting tasks with
and without handle tote box for three postures(straight, bending, right angle posture) were experimented. The degrad-
ing tendency did not appeared almost in 60~70cm interval's horizontal distance. As a result of ANOVA, MVC paid
attention to horizontal and vertical distance but cross effect was insignificant(p<0.01). The change of the MVC
according to the horizontal, vertical distance appeared similar from of RWL. The results of normalized MVC mea-
surement were decreased about 16%, 24%, 34% respectively as the asymmetry angle was 30°, 60°, 90°. RMS.EMG
values of right erector spinae muscles were decreased as the work posture went to 90° and those of left erector
spinae muscles were increased until the asymmetry angle was 40° but decreased continually over 40°. 7 subjects,
activities of left and right latissimus dorsi muscles were maintained constantly, while for remainer, those were
irregular. MVC reduced maximum 23% by type of handle. MVC was highest in straight posture, but was lowest in
right angle posture. As a result of ANOVA, MVC paid attention to posture, coupling(p<0.01). To all handle types,
biceps brachii activity was increased in right angle posture, but reduced in straight posture. Based on the results of
this study, it is suggested that the NIOSH guideline should not be directly applied to Korean without reasonable
reexamination. In addition, we need to afterward study through an age classification.

Key Words : horizontal multiplier, vertical multiplier, asymmetric multiplier, coupling multipliers, manual material
handling, MVC, RMS.EMG, NIOSH guideline
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Table 1. Anthropometric measurements from subjects

q height weight| ankle Lknee wgist cﬂ?uw i '” ;fnli g;;';’
ub. year ooy | ke) h(ec‘li‘;t (‘;‘;‘S‘*’(ecf)' (ec‘;';t h(‘;‘f]*)‘t length length

{em) | (cm)
1 126]1785] 78 | 9 | 53] 99 |113] 48 | 36 | 30
2 |25 (17| 75 |10 | 54 | 106|117 | 1as | 34 | 28
3 127 176 675 | 10 [ 46 | 99 |110] 145 | 36 | 28
4 |25]1755] 72 | 10 |49 | 101|111 | 145 | 35 | 29
s 12601795 70 | 10 | 51 | 104 | 115 | 148 | 36 | 28
6 126|174 | 61 | 10| 52100110 140 | 33 | 30
7 124176 | 64 [ 10 |50 102|115 ] 148 | 33 | 28
8 |25 174 | 66 | 11 | 53 [100|112] 143 | 33 | 27
9 261176 | 68 | 10 | 53 | 99 | 112 ] 150 | 35 | 30
10126171 ] 59 [ 12|50 [100] 100 ] 140 | 31 | 29
Ave.|256]175.92(67.85 [ 102 | 511 | 101 [111.5]145.2] 342 [ 287
SD [0.84] 256 [ 5.73 [ 079 2.42 | 2.36 [ 465 [ 3.43 | 1.69 | 1.06
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