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The Guideline Construction for the Manufacturing Process of
Working Environment Applying Ergonomic Engineering
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<Abstract>

A structure of line for producing products is variously changing to be automatic and
one-person Cell-Line considering the physical burden for workers in manufacturing
industry of electronic goods. However, workers tend to still accuse Work-related
Musculoskeletal Disorders (including shoulder, waist, hand, wrist, leg etc.) as a
simply repeated work by accelerating of the production speed for productivity
improvement in the assembly line. Thus manufacturing engineers in charge of
changing and set up newly for an assembly line are necessary to the construct of
the guideline on human engineering. Especially. There 1is no standardized
engineering-guide and it is difficult to create the exact work environment because the
risk factor analysis and the improvement for assembly line are executed once a year
on the current situation. I'd like to reduce the physical burden on workers through
the effective improvement of processing by the guideline on working environment fit
for a characteristic on manufacturing process when the process is changed or newly
installed.
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Fig. 1. Detailed processing map.

Table 2. Potential X's list

NO | Potentiality factor X | Division |Specification Note
1| s Eg;?yesqswork X Zero  |Labor Relations
Division
suggestion,
2 Harmful factor X Zero
investigation Human body
Symptom engineering
3 questionnaire X Zero expert,
Investigation .
Statistical analysis Precision
4 Management ' X Zero diagnosis
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Table 5. The documentation of korean human body

measurement
Measurement Percentile
Sex Average| S.D
ltem 5% 50% | 95%
Man | 1738 | 58.3 | 1642 | 1740 | 1838
1.8tature | \woman | 1607 | 49.4 | 1526 | 1602 | 1690
o Man | 1621 | 56.3 | 1527 | 1622 | 1712
2.Bye-heioht \woman | 1495 | 47.8 | 1420 | 14971 | 1577
3.Shoulder= | Man 1403 | 52.7 | 1315 | 1403 | 1489
height Woman | 1297 | 45.0 | 1225 | 1294 | 1368
5 vaist Man | 1075 | 44.2 | 1002 | 1074 | 1144
g Woman | 1004 | 38.1 | 944 | 1001 | 1070
6.Elbow Man | 1058 | 41.7 | 988 | 1056 | 1129
height Woman | 983 | 356 | 927 | 982 | 1042
. Man 855 | 38.5 | 787 | 857 | 927
7.Hip height| \woman | 785 | 34.4 | 730 | 785 | 843
9.Crotch Man 799 | 375 | 738 | 799 | 860
height Woman | 727 | 335 | 672 | 727 | 789
11.Knee Man 448 | 26.2 | 407 | 446 | 496
height | Woman | 408 | 20.8 | 376 | 407 | 442
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Table 6. Liberty mutual design goals for lifting/lowering

(S+94:Kg)
Shoulder Horizontal distance
in dukes (Front of Body to Hands) [cm]
height
(74~138)c 17 05 38
m
Height
range Lifting work Lifting work Lifting work
distance(cm) | distance(cm) | distance(cm)
Lifting
frequency | 25| 51| 76| 25|51 | 76| 25| 51|76
W8 | 18 1y |7 |15 | 17| 15 |14 | 17 | 15| 14
1/30 2/1
min h 16 |14 |13 | 14| 13| 12| 14 | 13| 12
1/5 12/1
min h 14 [ 13 (12 13| 12 | 11 |13 | 12| 11
1/2 | 30/1
min h 14 [ 13 (12 |13 | 12 | 11 | 13 | 12| 11
11 1/1
min min 131211 (1211 ]10] 12|11 ] 10
4.3/
VI 119 Jo o |8 |9 |9 |8
min
6.7/
1/9s 1 10| 10 | 8 8 8 7 8 8 7
min
12/1
iss | i 19 |9 |7 |7 |7 |6 |7 |7 |6
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Table 7. The result of 6 sigma

index(Y)

Performance

Level before
improvement

Inprovement
target level

Level after
improvement

‘Worker

%

60%

70%

80%

satisfaction
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3.6

4.8
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