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Performance and Preference for Handle Angles of Pliers
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Abstract : This study aims to investigate the effect of handle angles of pliers on performances of task completion
time and the number of errors, and subjective ratings of preference. For doing this, an experiment was conducted,
where 14 subjects of 11 college-age male and three female students participated. In the experiment, plier handles
angled at 0°, 10°, 20°, 30°, and 40° were used as independent variable, and the task completion time and the number
of errors, and subjective ratings of preference as dependent variables. The subjects were instructed to do two tasks
of bending an iron plate by 90° and cutting wires. The results revealed that while the performances of task com-
pletion time and the number of errors were not statistically different depending upon the handle angles of pliers, the
subjective ratings of preference were significantly different. Based on the results, it is recommended that the pliers

with handles bent by 20° be used in real situations.
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Fig. 1. Causes of musculoskeletal disorders.
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Table 1, Information on subjects
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Fig. 2. Definition for angle of plier handle.

Fig. 3. Pliers used in the experiment.

age stature body weight hand length hand width grip strength preferred hand
male 25.2yrs 177.6cm 73.9kg 18.9cm 8.4cm 410.7N
(19) 3.7 (106) (L.1) (0.4) (68.5) left: 1(male)
female 21yrs 166.3cm 583kg 18.1em 7.9cm 2174N right: 13
(1.7) 5.7 (5.5) (12) 0.8) (51.3)
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Fig. 4. Experimental scene, Fig. 5. Task completion time depending on angle of plier handle,
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Table 4, ANOVA table for preference

task factor d.o.g | Mean square | F value | P value

bending | 2ndle angle(A) 566495 | 603 | <0.001
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127.12 0.13 | >0.10
678.22 0.67 | >0.10

PSSO I RN

factor do.g | Mean square | F value | P value
handle angle(A) 4 342 0.84 >0.10
gender(G) 1 2.37 0.58 >0.10
A*G 4 6.47 1.60 >0.10
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Table 5, SNK multiple range test for preference

preference order

task

(in descending order) grouping
bending plate | 20°30°-10°-0°-40° | (20%), (0°, 10°, 30°), (40°)
cutting wire 20°-30"0°-40°-10° | (20°, 30°), (0°, 40°), (10%)
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