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Measurement and analysis on operating force from Chinese young
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Abstract: Objective To establish the operating force database of Chinese young males and provide basis infor-
mation for the design of operating force in working place. Methods Anthropometric parameters of 843 Chinese
young males from northeast, north, northwest, southwest, southeast, central and south China were collected,
including the back force, hand twisting force, arm forces in four exerting directions and with various elbow angles.
The data were statistically analyzed and compared with related researches in China and abroad. Results For
arm forces in four exerting directions, the pushing force was greater than the pulling force, and the inward force
was greater than the outward force. The pushing force was the largest and the outside outward force was the
smallest. With the increase of the elbow angle, the pushing and pulling forces were increased significantly, while
the inward and outward forces were decreased significantly. A significant correlation existed among the operating
forces. There was significant correlation between the operating force and body weight, while weak correlation was
found between the operating forces and anthropometric parameters. Operating forces of Chinese young males
were relatively smaller than those of the Westerns. Conclusions By sampling on a national scale, the operating
force database was established for Chinese young males. This study provides the basic data for the design of op-
erating force in man-machine system and could be also used as reference for ergonomics researchers, occupa-
tional health workers and rehabilitation researchers.
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Fig.1 Body force measurement system
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Fig.2 Electronic measuring instrument of back force
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Fig.4 Twist force measurement
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Tab.1 Anthropometric data

S8 PMME beEzE BME O RORfE PSS PS5O P95

K /kg  63.6 7.2 50 93 55.4 63.3 75.8
HE/mm 1706 41 1577 1822 1633 1702 1784
P K /mm 317 14 274 357 292 314 342
AU K/mm 239 13 196 273 217 237 262

FK/mm 187 8 165 211 174 186 201
FP&/mm 83 3 72 93 78 84 89
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Tab.2 Data of Arm force in five angles of elbow flexion  Ffifij ;N

FHORRfE RN RO
AR/ (O PS P50 P95
Triay FE/ () @ o m

60 238 71 43 593 129 232 361
90 * 254 72 62 536 150 245 381
hifi 120 258 72 71 599 152 253 384
150 ™ 269 92 71 803 152 252 447

180 240 71 73 694 134 230 378
60 278 84 65 801 158 270 434
90 " 303 86 91 573 150 305 437

#eh 1207 337 96 63 614 180 342 489
150 358 128 81 802 156 348 580
180 *** 434 163 85 947 179 431 715

60 187 49 49 373 110 186 265
90 ™+ 167 43 57 371 98 167 238

iR 120 ** 153 46 22 432 85 151 228
) 150" 134 46 24 458 71 129 210
180 110 37 36 480 61 107 168

60 ™ 136 36 23 319 85 133 206

90 ™ 113 29 38 278 72 110 168
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180 89 27 26 434 52 87 126
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Tab.3 Data of twist and back force
e CEMIME iz BUME ORCRME PSS P50 P95
i€ S1/N 396 95 87 944 255 392 554

HH/kg 126 18 72 188 98 125 156
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