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Posture Characteristics in Automobile Assembly Tasks
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Abstract

Many researchers have reported that poor body postures are associated with pains or symptoms of musculoskeletal

disorders. Therefore, the ergonomic evaluation of postural stresses as well as biomechanical stresses is important when a

job such as automobile assembly tasks involves highly repetitive and/or prolonged poor body postures.

A macropostural classification schema was developed to characterise various body postures occurring in automobile

assembly tasks in the study. To specify a postural code and stress level to each body posture, perceived joint discomforts

were subjectively evaluated in the lab experiments for the full range of motion in five human body joints. Based on the

results, a postural classification scheme was developed where the full range of motion in each body joint was classified into

several codes representing different stress levels.

The automobile tasks were clustered into 12 types based on the result walk-in-surveillance and the possible posture

codes for each task type are defined. I was exposed that the poor postural problems in automobile assembly tasks were

concerned in most part with arms, trunk and neck. Application of the developed schema to seven operations in automobile

assembly tasks showed that the schema can be used as a tool to identify the operations and tasks involving highly stressful

body postures. The schema can also be utilised as a basis to prioritise the candidate assembly operations for redesign of

work methods.
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Body Segment Code Posture Description Range of Motion Level
N Neutral 0-45° 1
Arms AE Arm Elevation 45-100° 3
MSE Moderate Shoulder Elevation 100 — 145 ° 5
SSE Severe Shoulder Elevation > 145° 8
N Neutral 0-20° 2
Hands MFE Moderate Flexion / Extension 20-60° 3
SFE Severe Flexion / Extension >60° 5
N Neutral 0-30° 1
1FF Forward Flexion in 1* Level 30-60° 3
2FF Forward Flexion in 2" Level 60-90° 6
Trunk 3FF Forward Flexion in 3" Level >90° 9
1E Extension in 1* Level 10-25° 4
2E Extension in 2™ Level >25° 8
LBT* Lateral Bending / Twisting >30° +3
N Neutral 135-180° 1
HSq Half Squat 90-135° 4
Sq Squat <90° 7
Legs PS Seated on Proper Seat 1
IS Seated on Improper Seat 3
U* Unbalanced +3
N Neutral 0-20° 1
MFE Moderate Flexion / Extension 20-50° 3
Neck SFE Severe Flexion / Extension >50° 5
1ILBT* Lateral Bending / Twisting in 1* Level 30-45° +2
2LBT* Lateral Bending / Twisting in 2™ Level >45° +3

* Adjusting Factors (Add to the stress level of other codes when it occurs simultaneously with those codes)
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Task Type (by position) Arms Hands Trunk Legs Neck
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Floor
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Name of Task Type (by Position) Most Frequent Body Posture (%)

Assembly | Operator Work-in-Process | Arms Hands Trunk Legs Neck
Headlining Indoor Ceiling MSE (71)| WFE (42) 1E (28) IS (64) | MFE (50)
Crash Pad Indoor Dash Board AE (50) | N (61) MFF+LB |IS(61)| N+ILB

(46) (42)
Front Seat Side-the-door Floor N (78) N(61) 2FF(78) [N(69)| N (74)
Front Door Side-the-door | Side Body N (60) N (80) 2FF (30) [ N (80) N+
1LB(50)
Front Bumper | Front/ Rear Front Body N (84) N (60) 1FF (40) N (76) N (48)
Mulffler Beneath Under Body MSE (39){ N (67) N (83) N (91) | MFE (37)
Axle Beneath Under Body AEQ37) | N(@GB7) N (94) N (100)| N (73)
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