AR FGA AW A 4 A 60 20019 128 65

B S8rE
AZmed bE Z4F A7t WA ud BA
- An Analysis of Vibration Attenuation Effects of the different type of
Gloves and Drilling Mode -

§ 4 B
Hwang, Seong-hwan
o] 8 ¢’

Lee, Hyung 1
o] & &

Lee, Dong-choon
Abstract

The objective of this study is to evaluate the vibration attenuation effects of the
different type of gloves and drilling mode while operating a lisht-weighted powered hand
drill. For the experimental design, five different kinds of glove(barehanded, cotton, partly
codted, anti-vibration, and open—finger vibration glove), two types of push force level(100N
and 200N), and two types of drilling mode(impact and non-impulsive) were considered. Six
healthy malc subjects were employed to drive screws into a vertically mounted marble
plate with a powered hand drill in a randomly ordered experimental conditions. The
findings ol this study are summarized as follows ; (1) It was found that the best
combination of overall RMS transmissibility was using impact drilling mode with
anti -vibration glove among evaluated cxperimental conditions (2) The wearing open finger
vibhration glove in mid-frequency level and anti vibration glove with impact dmll in
high-frequency were the best in the result from mean corrected transmissibility equation of
1SO 10819.

TEHTYTERE £0% ARHE A5 ofFw e FT
A4 7 e 2 F S (TAVS; hand-arm vibration svndrome) %

ot uheba olefdl Al HEBLZ oHtsly] YsiMe £4 F1E FEEAL
B3 EAT7 228 BT opdzt et FAxpEEe] A
o anvl UeAE FFHLE B74E Havr Uth

2

Ir

ol

i

R}

i

ok

rir

5

N

g3 2

=

:C."':,"

2

alr

ol

=

ki

j

o

©

®

o

it

Y

N

=

s B

e o,

2
rg
AR ThS
L1}

E A riit o
v ol
e

3°,
o
— ﬁ. Tr_t.
oX i

an |1.|l|L
3
ety
|o
8 1
o
o [
Y
rr
o T
N IR g
-
oh!
-
—d
.
=
or
o
=
B
T
r)J
I
2,
e
i
O)'
S5
e
]
S
T,
i
o




66 4% - o199 -1%E  WFEnG I AF Py FARA $

SEEFgFdA wasl=s JEL 2288 A E(shock-type vibraton)™ B¥EAY IF
(non-impulsive vibration) 22 &% AL 59L& wr} v ]
# o 22 71AF As A F59 A &2 F& TUANINA FL2A, AT

Zale] 98 7420 (Burstrdm and Sérensson, 1999).

FE AFHUTH 2HE AdANE e AQF 4A, e dy A FEF Atolel Mw
22 AA A, T 9F3AE F AhAe] 49 =FA 44 Fe WHel AAEHT 9
th o] F d4dd FHE AT W, o7 AA4HAR FFE ALEL dele AT AdE
dshe Aol Bt wolgt & 4 loew, orjde FFERolo HEAHE s Ay
& A8t AL dE E 5 Jrh a2 HEHEEL AAgSsEe] g1 £30)e AEE F
A7 ER ETE CTDse ®hggle] # 4 9 tH(Wasserman and Wasserman, 2000). ®3g %)
Zarg MA] $o] oy AHTZ HI B e F3eo Fask pATE TURAG
(Plummer, 1985 ; Bellingar and Slocum, 1993 ; Bensel, 1993 ; Muralidhar and Bishu, 1994). 473 =

89 g8 M E Guram 5(1994)2 Aol RFATL gupyoe s AL S gl
BudlTm gzl 3 E Goel 5(1987)2 +7|9H3 4 Chipping hammer A&+ 7FE3 Porton
2l Sorbothane A Halg Frhe] W] vE o2 HEE= Aed BHup oo @A 7o
2 B3 ok £E Chang $(1999)2 AT £5 A2 (wrist support)2] 4o o3 3
71'01]*% Ao wE] W, YR £7he 71]‘%55(03@1"1—finger)2*7d'9-] Tor ANFaFHe] -
il EEA AW aokH] {FE8A ¥z #Zad b g a2 gellz AAE(199)
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Wehd B ATeAe =29 1% 24 F3% 3% FF L vlE Yo 9B ASHH T
Be BHsel AF FFT AMBOR A% FHE 2L+ gt AWY F(glove)d FHE

2.1 IHHA

Eoagede 2ddEe u:dy zdES g Ade] @& Wub ofuy 2z:AA A
(musculoskeletal disorder) 4 &u sl Aol gl ExdE4 69S AR AL
ol&9 HIF MAL 1768+343cm, BT BFAE 73.7+3.20kgel Rt

= 4 A zE vteld A AES7) (Martin type anthropometric ldt), CAS FHAAA L,
AEGAM A =2 (220V, 60Hz, 25,000RPM, 270mm) & AME5tALH, E2UEE 8mm =
gt g AddadEr AlEsEd. A% &3 2 E4L 98 n-Code dAtage®}t Nsoft
ﬂ%%ﬂ 2; l‘ﬁ:’-‘% A 2" (Fig. 1), 283 KistlerAte] 714 AME ALgsigon, dAMe) 12
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Fig. 1 Vibration piek up and analvsis system
Table 1. Specification of Kistler Acceleromeler
B Dosition Type SN %4 &g
Tool B790A500 o C125375 500G
Hand 8690C50 C127159 G
23 4Py
231 A8
£ AP A= Table 28F #e] 453579 SFFTLS 67149 TAESFE A-Gaetsios, vl7]
F RMS#T ISO 108199 <3t HEAALEES 72 (Criterion) 22 dAH st EF
Aol ARRE 4702 B9 B2 Table 33 ZH

Table 2. Experimental variables

Vanables

Levels

Independent
variables

Tool mode(2)  Impact, General )

Type of Gloves © Barehanded(B), Cotton(C), Partly Coated(F),
AntiVibration(A), Open-linger(O)

Feed Force(2) - 100N, ZOON

Control

vanables

Material : Marble(Shore hardness: &34}
Working hand © Domninant hand

Work Surface Orientation * Vertical
Posture © Standing

Wrist angle : natural

Elbow angle @ 90°

Dependent
variables

Unweighted RMS acceleration[Gl, Transmissibility and Mean Corrected
Transmissibility




Table 3. Charactentstics of types of glove

No. | Type of gloves Material Fealure

Leather(45%), Lycra(3%),
Nylon(15%), Rubber(10%),
Polyester(15%), Visco-elastic
palymer(10%a)

Ergodyne ProFlex
A Anti-vibration glove
with wrisl support

Cotton glove for
C general and faclory Cotton(70%), Polyester(30%4)
work

QOTOS Glove Man
0 ) Sorbothune
(open {inger)

Partly coated glove for Cotton(70%), Polvester(30%),
engineering and packing natural gum coated

% B 1= Barehanded conditione] 22 2gdA A= L

Ao dA AE Ao g JPA 6L Adstgod, Zeldd HAFE FI We

ZAEAAA 3E ol dAFA HE L FAE F JxE dLEAL AP 2

TollA oz ALEHS FE AP ALFS E £ e AARA(E ol -y9n - F

Futet o] - Ed B)ol s} A AFE dASI Fig. 29+ 2ol X, Vi, B Z,9 3

A7t 2AE F7F £30]8 £5(5th metacarpal bone)ol] F3E35 & 93 dgsy Ay
é] ol A Hag A E}mﬂr Z Agdole H2e 9% JFE HAhFHE7) s, 18 47
- 2 10871 A NS 7FAGL, AE EF S A0 T3 dExPE HH 8

o %
A

Fig. 2. Position of accelerometers and

vibration axial orientation
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B AToAe CAS Az A€E 3 ZAE Ftol o7 24 10%E HEelE 4 102
¢ ol E 539 e, o] Hel8E time domain A8 I LA FHa ?}7@{ 3F: 7o)
7 dlele g€ ME% F, Fast Fourer FilterS Al&38ta) 6 Hz ©)3}e] HF AELS AAstgT
£ o] HeolHE 7|WFeZ unweighted RMS %}C 2 AGEL ANEH o, 1SO #10819(1996) 71
ol AMAIH Ho=AUEES FolE et EF SAS version 6.12F ¢]&35le] EA4E4 2 Duncan
testE AAISFH 2, FoFQ 2]} gl 3‘?_1} 2AFEEGL o xbEle) Egsignh

31 RMS #AgE &4
Table 4= F3+¢ £Zd4 2438 unweighted RMS 7145 2o 228 A48 A=F4)

REo FLEHFE FAH HolE Holm gouk(p<ool),
e fAw Aol¥ wolA §3 vh EH 2914 WEHEA AxBA §o8 HolE ol
ATHp<0.01). Fig. 32 #7FrE=8 HAEFd o 2‘?_1“} wEFEE VEde Aoz F
e MEAY BT Zool v $4% 2Ee A% Brh 2AEQ ZA3HE THET AT
=3 7hg ERMoR ABS FAANE $F 282 349 ST 2o AR UYL
A3tz Zeln, 032 Y REUSE 2y @S Aoz WA M 2ot

Table 4. ANOVA of transmussibility between tool and hand
Source DF 55 M5 I Pr>I
A
1 13142 13142 2. 1
(Mode) 3 3 192.94 0,000 #
B
4 0.1075 0.0269 395 00051+
(Gloves)
¢ 1 0.0000 0.0000 0.01 0.93%0
(Feed Force) ) ’ ) h
AXB 4 0.1362 0.0341 5.00 0.0010:+
AXC 1 0.0148 0.0148 218 0.1427
BxC 4 0.0074 00019 027 0.8953
Error 104 0.7084 00063
Total 119 2.2835
0.50
—— General
. 0.40 —a— Irmpact
ié 030 |-
E 020 | . ]
E ./r—/.\._-—/—'—"
0.10 | - e
0.00
A B s 0 P
Type of gloves

Fig. 3. Effect of interaction between drilling mode
and glove types
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Table 58 FF a4 HAGLS~200H2)N A e] ARSFAALESN gt Fasddzmzg =

2 =5 =
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=)

18

|
d_J‘

= R #9HQ Aol Bolm YrHp<00l). Table 6& FUFFHo G2 Pz
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121
r 2 10 go o oY
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o] b aRAe)y e g il W, vIZE AR $oltt Table 7& vl ol
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e g 5 Ao
Table 5. ANOVA of mean corrected transmissibility at Mid-frequency
| Source DF 85 Ms F Pr>F
A " _ s
Mode) 1 B 0.0056 00026 017 (6767
B R
. 4 1.3639 0.3410 1056 000015
. [Gloves)
C
(Feed Porce) 1 0.3863 03863 198 _ 0_0008H
AXB 4 0.2897 0 0724 224 00694
AXC 1 0.0853 0084 264 01070
Bx¢ 4 0.1201 0.0300 09 0 4495
Error 104 33533 0033 3
Total 119 56009
Table 6. Mean corrected transmissibility by glove types
Type of gloves _M@ gg{:r_c;c}qd_mtransmissibihty Duncan groupi_ng
. A 077 ) A
B ) 100 B
c 081 _ P
Q on ) A
p ! 093 | B
Table 7. Mean corrected transmissibility by feed {orce
Type of {eed force Mean corrected @'gnsrrﬁssibility E __ Duncan grouping

100N R A

200N 081 B
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Table 82 ZF 3 R F(200~1024Hz)ol the I+ AT EY Z4EY FFHE FFTES
o FEFwd wab foF A2 Helm Yom(p<ool), F ALY umE= 9l
(p<0.05). Fig. 4 ¥3rc=ed A2 S wH ZALL Uglhle oo 8]&223 Zid
Hd 229 mm BFFAADEC] 2Th A B& ALS A PG Rgol £-% A

2o 2 Agse AFFE HAAV e ALE e
Lo

Table 8. ANOVA of mean corrected transmissibility at High-frequency

Source DF 35 M3 F Pr»F
A
1 2.3550 2.3550 3498 00001+
(Mode) _ 3
B .
4 1.0683 0.2671 397 0 0049=
(Gloves)
¢ 1 0.0001 0.0001 0.00 09676
(Feed Force) ' o '
AxB 4 07379 01845 274 00325+
| AxC 1 one | 01199 178 0.1851
BxC 4 01033 00238 038 08198
) Error 104 TO023 | 00673
Total 119 11.3369
120 —_{e Gemeral.
2 ‘_.n_lmpact ‘
.:.E: 1.00 [
g 080 |—
£ o6 -
g 040 |n e ——
g
£ 020 [ ——
= o
A B [ o] P
Type of gloves
Fig. 4. Elfect of interaction between dnlling mode

and glove types by mean corrected
transmissibilily
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