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Evaluation of Hand-Arm Vibration in Swaging Process
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ABSTRACT

This study is performed to evaluate hand-arm vibration syndrome(HAVS) of the workers in swaging process.
Vibration measurement and assessment of human exposure are based on the international standard(ISO 5349).

Triaxial acceleration of each operation and exposure fime are measured to predict the periods before finger
blanching. As results, it is found that acceleration is concerned with the diameter of pipes in swaging process, and
also found that combined work is more harmful than a single operation.
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Figure 1 - Schematic Diagram for Vibration
measurement
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Figure 2 - Principle of swaging process

Figure 3 - A photograph of swaging process
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o714, K; is the weighted factor for the jth
one-third octave band or octave band given
respectively in ISO 5349

an; is the acceleration measured in the jth
one-third octave band or octave band

n js the number of one-third octave or
octave bands being used
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c= [—(—a"——ggil———] % 100 @
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equivalent acceleration for the period of 4h
C . the percentile of exposed persons
Tr : the exposure time

Table 1 - Exposure time in years for different
sercentiles of population for various weighted acceleration
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Table 2 - Actual vibration exposure time per day

Operation Type tirﬁzp&i? r;aoll roll expoétcxtgaiime
2974 14 - 13434 15" 35 8 45"
294 1% - 2233 10" 35 5 50"
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474 11 — 85mm=E 7+F
#3385 — 6.35mm= 7HE
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Table 5 - (anw)eqre) according to actual exposure time

sum
Operation Type

anw) | A(8)

24 AT # ¢ 1A+ 24TA 58.95 [10.28

24A24% 12T A 2388 | 416

P

) when exposed to combined operation

Table 6 - (anw)eqrey according to actual exposure time

o
Al71A "k . dom sum
Operation Type
{(anw) |(anwleatss| (anw) [ A(8)
Table 3 - Frequency weighted acceleration : (anw)eq
: 28324  covered 1270 | 200 | 1638 | 1.81
Overation T Ave, Accel (m/s") ]
ration A0 .
pe VP TX axis | Y axis | Z axis 291724  not covered | 1666 | 260 | 2203 | 243
294 14 - 1234 2146 15.17 56.52
244 14 - 2433 19.69 18.28 46.23
293 24 - 14FA 14.99 15.07 17.89
293 2# - 2333 6.67 12,79 7.76
2474 3433 1228 | 1459 | 1640 2
2974 4433 464 756 631 g

Table 4 - (anw)eqrsy according to actual exposure time

Operation Type dom Sum
(anw) (anw) | A(8)
294 1# - 13324 | 5652 62.33 | 842
284 14 - 21434 | 46.23 5347 | 590
2907 24 - 12X | 17.89 2778 | 375
297 2# - 23R | 1279 1638 | 181
294 38 FA 16.40 2516 | 232
297 4#2A 756 10.88 | 1.00

) when exposed to a single operation
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Figure 4 - One-third octave band histgram
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Table 7 - Exposure time & percentiles of population

Weighted | Percentile of population, C

: acceleration
Operation Type |72 g 10 [ 20 [30] 40750
m/s

Exposure time, years
294 1#-1233| 1079 2.78 | 394| 482f 557| 6.22
2494 1#-2333 721 4177 589 7221 834 9.32
29073 2#-1334 3.42 8.79 112.43{15.23(17.5819.66
294 2%#-2x353 2.00 15,06 | 21.30]26.0830.12 | 33.67
294 3833 2.14 14.04 119.86124.33)28.0931.40
29 4633 0.99 30.47 {43.09152.77160.94 68.13

=

%) when exposed to a single operation




Table 8 - Exposure time & percentiles of population

Weighted Percentile of populiation,C
Operation Type |2cC€TatON 15 | 59 ] 30 | 40 l 50
{Bh.w)eg(ﬂ
m/s Exposure time, years
29A1# ¢ 13H+23} 12.98 23113271 401 463f 518
2824 1 1x+2A 363 829 111.72114.35(16.57]18.53

%) when exposed to combined operation
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