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-Abstract-

An Evaluation of Automobile Assembly Jobs
for Low Back Injury

Dong-Hyun Park” " - Kuk-Kang Hur”
Dept. of Industrial Engineering, Inha University“

The aim of this study was to evaluate the posture. However, more ergonomic intervention
prevailing ergonomic conditions regarding low back could be done based on those results.
injury in an assembly factory. In this study,
analytic biomechanical model and NIOSH guide- Key Words : Low back injury, Automobile
lines were applied to evaluate risk levels of low assembly job, Biomechanical model,
back injury for automobile assembly jobs. Total of NIOSH guidelines
246 workers were analysed. There were 10 jobs
with greater back compressive forces than 350kg at
15/S1. Also there were 44 jobs over Action Limit
in terms of 1981 NIOSH guidelines. This could in
part be explained by the ergonomic conditions of
the companys analysed as not hazardous, with a
relatively low duration of ‘combined’ extreme work
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Figure 1. Low Back Model
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Pa= 10 '[43-0.36( 0 5+ 0 DI M ]

. Abdominal Pressure(mm of Hg)

Hip & Thigh angles measured

when Py
6[‘1’ 67‘
from the vertical axis(degrees)

- Load moment at the hip(Nm)

Figure 2. Torso Linkage System

FE ( Pyl dsiA TAsE

7}

rlo

( Fg)oll g moment arm(D)& th&-3 2+

Aoz ¥d 9 & HFisher, 1967).

D(cm)=6.7+8.2sin( 0 71— O p)

F 4 9 6% 15/S1 o 22l Feomps W¥s

=

= EUE I AR (Fy € 33 Hd e 72

(erector spinae muscle)olA] HAF I HE A
7+A1¢] moment

sich

7h A Qe L5/S1E 2% FA

am(D)e HFHo2 Semifeltn LA
(Chaffin, 1934).
o|A7HA FAE AR} AA ASTHH

A 9% mdg 74E S

PELVIC ANGLE
60°[ (CLOCKWISE)
| 2
30° 3
THIGH FLEXION ©'r
-90° -60° -30° 0° y ' i
s 30° 60° 90°
1 0
TROSO FLEXION ANGLE 8+
| -30°
(COUNTERCLOCKWISE) —60°

Figure 3. Pelvic Angle vs Torso

Flexion & Thigh Flexion Angles

= 43 -

CEER
oz A 714 w49} A 71 BYAOE o]
Ak A71A wAFE §
ZEol| A EAEE F(Fay), L5/S191A TR 45



E(Fo) 181 L5/S1elA @Alsle Aa#E(Fg)olt},
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o3 2t
2 M 50 =6 mg ) + b Mg 1paq)

—D(F 4)—E(F =0

b( mg bw) +h( mg load) —IX F4)
E

FM:

u - Force generated by erector spinae muscle
b, h, D, E : Moment arms
Mg p, - Body segment weight above L5/S1 level
F 4 @ Force generated at the center of diaphragm
by Py

M 1ea - Weight of load in the hands.
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Table 1. Jobs with compressive force at L5/S1 over 300kg.

GROUPS JOBS HEIGHT(cm) ~ WEIGHT(kg) COMPRESSIVE FORCES(L5/S1)(kg)
1 tire exchange 168 70 4482
2 lift wheel 167 70 4377
2 front seat 174 70 4246
2 ware house 170 73 3331
1 bumper adjustment 168 67 372.3
2 ware house 173 72 368.0
1 bumper adjustment 168 67 363.3
3 ware house 178 65 3594
1 EBCM 181 356.5
3 ware house 171 72 354.6
1 rear muffler 170 63 3456
1 tire exchange 173 66 3345
2 ware house 173 67 3256
1 wheel balance 160 60 324.4
2 front rear seat 167 8 3238
3 ware house 178 65 321.8
1 ware house 177 70 314.2
1 ware house 172 66 3132
4 ware house 175 66 309.0
2 ware house 171 58 303.3
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Figure 4. Tire exchanging job.

Figure 7. Warehouse job.
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Figure 8. Average compressive/shear forces by Group.
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Figure 9. Average compressive/shear forces by department (Group 1).
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Figure 10. Average compressive/shear forces by department (Group 2).
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T3k ALZ MPL2 Z+7} action limit¥ maximum
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NIOSH Guidelines9} A8t g 285}
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2o tiste] AP %] e JHEE Hrle
%Atk olE Adel g BrtAHE Aestd o
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L84 AAGes 2ag ALgatel 7t Aol
LySIelA el e 73 23 10 Axe 2
ol BA7E A= Ao dehgth 53 549
Eholojmatatelol el 5ol M8ogo A

Q gored, 4EE 9945 650keol = I

d =N
A X uAe Aoz Yeiwtth mebA xAbg &
AES 19 lifting Al L5/S1olA] #AEE= 458
2 AFeMe Z2AALRY 5480 F0L o ZHolA Hotg W dubdoz Tg fYPe
Table 2. Jobs over MPL(Maximum Permissible Limit).
GROUPS JOBS H(HF) V(VEF) D(DF) F(FF)  AL(kg) MPL(kg) WEIGHT(kg)
2 lift wheel 1 72(021)  40(086)  57(0.83)  8(0.33) 1.9 596 30
2 lift wheel 2 68(0.22)  50(090) 26099  8(0.33) 262 78 30
2 front seat 72021 870095  27(098)  05(096) 743 22.30 25
3 wheel loading 50(0.30)  70(098)  44(087)  8(0.33) 341 10.24 2
3 ware house 1 43(0.35) 120(0.82)  66(0.81)  6(0.60) 558 16.76 20
3 ware house 2 50(0.30)  1000.90)  8(0.79)  6(0.60) 511 1532 20
3 ware house 3 61(0.25)  31(0.82)  129(0.76)  3(0.80) 491 14.75 20
3 ware house 4 61(0.25) 46(0.88)  34(092)  3(0.75) 6.00 18.01 20
3 ware house 5 51(029)  20(0.78)  60(0.83)  3(0.70) 568 17.03 20
4 ware house 1 50(0.30)  41(0.86)  154(0.75)  3(0.80) 6.21 18.63 20
1 wheel balance 53(028) 116(0.84)  32(093)  6(0.50) 442 1326 15
1 ware house 1  45(0.33)  25(080)  145(0.75)  3(0.80) 641 19.24 20
1 ware house 2 43(0.35)  25(080)  102(0.77)  3(0.77) 664 1995 20
1 ware house 3 48(0.31)  25(080)  170(0.74)  3(0.75) 538 16.74 20
2 ware house 1 43(031)  30(0.82)  124(076)  3(0.77) 560 1799 20
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