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(1) 0.2 N/m’
@ 75 dB
(2) 0.1 N/m’
@ 68 dB
(3) 0.4 N/m’
@D 82 dB
(4) 0.01 N/m’
@D 40 dB
(5) 0.02 N/mr
@D 40 dB
(6) 20 N/m’
@O 80 dB

(7) 0.0002 N/m’

@ 10 dB
(8) 0.3 N/m’
@® 76 dB
(9) 200 N/m’
@ 110 dB
(10) 0.5 N/m’
@® 78 dB

% the Fube

(11) 1000 Hz
@ 34 cm

(12) 20 Hz
@ 114 m

(13) 20000 Hz

=
=

@ 80 dB

@ 74 dB

@ 86 dB

@ 48 dB

@ 50 dB

@ 100 dB

@ 20 dB

@ 84 dB

@ 120 dB

@ 88 dB

29 ge A} 5

@ 25 cm

@ 154 m

@ 85 dB

@ 78 dB

@ 90 dB

@ 54 dB

@ 60 dB

@ 120 dB

@ 30 dB

@ 96 dB

@ 130 dB

@ 98 dB

@ 34 cm

@ 174 m

D114mm @ 154 mm @ 1.74 mm

(14) 2000 Hz

@D 1.32 cm

@ 1.72 em

@ 2.32 cm

e

@ 90 dB

@ 84 dB

@ 94 dB

@ 64 dB

@ 70 dB

@ 140 dB

@ 40 dB

@ 104 dB

@ 140 dB

@ 108 dB

7k

@ 68 cm

@ 224 m

@ 224 mm

@ 2.72 cm



(15) 500 Hz
@ 25 cm
(16) 8000 Hz
@ 4.3 mm
(17) 750 Hz
@ 26 cm
(18) 4000 Hz
@ 0.66 cm
(19) 3000 Hz
@ 054 cm
(20) 10000 Hz

@ 34 cm

@ 86 mm

@ 3.6 cm

@ 0.86 cm

@ 0.96 cm

@D 0034 cm @ 034 cm

o TAIE FoluAt 203A Q1]

= 3

=

(1) 5x 4

@ 15 @ 20 @ 30
(2) 6 x 4

@® 14 @ 24 3 34
3)3x9

@ 24 @ 27 @ 30
4) 8 x 7

@D 46 @ 52 @ 56
B)6x9

@ 45 @ 50 @ 54
6) 3 x3

@ 5 @9 @ 12

@ 5.0 cm

@ 17.2 mm

@ 4.6 cm

@ 1.06 cm

@ 114 cm

@ 34 cm

ofH &2 otvt A= ARXMIE JPAaL YA @
al s Zojuetar 3 Aelnh A At
HH ddo] AXYIE Frr|d= A3E

@ 40

@ 44

@ 33

@ 59

@ 58

@ 15

@ 69 cm

@ 344 cm

@ 56 cm

@ 1.26 cm

@ 1.64 cm

i Qhell Zofof gt



(7) 8 x 4
@ 28
® 9 x5
@ 35
9 7x7
@D 49

(10) 5 x 7

@ 30
(11) 15 x 4
@ 50
(12) 5 x 15
@ 55
(13) 6 x 12
@ 60
(14) 8 x 19
@D 122

(15) 20 x 499

D 998
(16) 45 x 4
@ 15
(17) 6.7 x 8

@D 46.6
(18) 2.9 x 4.8
@ 119

(19) 10 x 4.5

@ 35
(20) 9 x 45

@D 305

sy
L

e

BN
T

@ 32

@ 45

@ 52

@ 35

@ 55

@ 65

@ 62

@ 142

@ 9980

@ 18

@ 53.6

@ 139

@ 45

@ 405

AR=712

@ 36

@ 55

@ 56

@ 40

@ 60

@ 75

@ 40

@ 65

@ 60

@ 45

@ 65

@ 85

@ 70

@ 152

@ 15800

@ 22

@ 56.6

@ 159

@ 55

@ 72

@ 162

@ 99800

@ 24

@ 58.6

@ 179

@ 65
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2 w3,

"All substances are poisons: there
& 1s none which 1s not a poison. The
right dose differentiates a poison

{ and a remedy”
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6. Bernado Ramazzini

TP AT AlxE HE olH g 9
°2]Ab9 ¥ Bernado Ramazzini® #Evh 21
17000 ‘A 4919l A (De Morbis Artificum)
olgh HMoA HEE APHE 0107]‘:“ Al
TEAQ FHelA W= AEE vt

o.
= FollA AT AlxE Fe W
Atk thelA B Bhel o] 1vp =gk
3= AlEEY WS o= 80 F Ut
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Az AFAAAT. vA] A,
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U} A2e) 8l eglole) ok & Aol

Various and manifold is the harvest
of diseases repeated by certain
workers from the crafts and trades
that they pursue. All the profit that
they get 1s fatal injury to their
health, mostly from two causes. The
first and most potent is the harmful
character of the materials they
handle. ... The second, I ascribe to
certain violent and irregular motions
and unnatural postures of the body,
Bernado Ramazzini®] AA%l 1y reason of which, the natural
De Morbis Artificum structure of the vital machine is so
(A9 24 impaired  that serious  diseases
gradually develop thereform. (Ramazzini(1713))
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o CTDs(Cumulative Trauma Disorders) :
o MSDs(Musculo—skeletal Disorders) :

o RSI(Repetitive Strain Injuries) :
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= F<d(deviation), ol FHA/AT) = FY(flexion/hyper
—extention), &2 W= A9 (extreme elbow flexion), & H|Ex= 2k
(forearm rotation) 53 #HAE 2

® A&(Low Temperature)

® #l'&(Vibration)
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NIOSH) oA = 20000971 o]
AA Qe ek ARl s

@O - H-ojA F-9
- AA: F= A7) 2 8H(strong evidence)
- whEa 31 A7 S (evidence)

- s A EE

3 = (insufficient evidence)

@ oA F-9
- AA 9} HHE: =47} 9) &(evidence)

- 33} AE FAHVF &5 (insufficient evidence)
Q@ 2 ‘] 52

=
-9 FAN U
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- W3} Al 4 B (insufficient evidence)

9 FF3FF 7 (Carpal tunnel syndrome)
— ZpA-urE -3l o] &3} Z=A 7} 82 (strong evidence)
- JkE: =77} 9l S(evidence)
- 3 A7} 9 &(evidence)
- A% 547} 9l g(evidence)

- 2ARA FA EFE(insufficient evidence)



® £ 9 £55919 AxA(Tenosynovitis)

~ AA-HkE-3l9] &3k FA 7} &2 (strong evidence)
2 & (evidence)

- 3 FA7F A 5(evidence)

- AA: FAH7E A S-(evidence)

® £ 9 £559 9 %55 (Vibration syndrome)
A

A7} 4 (strong evidence)

@ 32 5-9]

- B 2y FA7F 4 (strong evidence)

- 3. $A7} & (strong evidence)

- AR F FA7 4 (strong evidence)
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VERTICAL
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MIDvPOIHT BETWEEM H—n
NNER AMKLE BOMES HORIZONTAL POINT OF PROJECTION

LOCATION
Figure 1 Graphic Representation of Hand Location
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RWL(kg) =LC” HM VM DM’ AM’~ FM~ CM

LC(load constant) :

HM (horizontal multiplier) :2%

VM (vertical multiplier) :1- (0.003V - 75)
DM (distance multiplier) : O.82+(4-5D)

AM (asymmetric multiplier) : 1-(0.0032A)
FM (frequency multiplier) : - - > table

CM(coupling multiplier) : - - > table



Figure 2 Graphic Representation of Angle
of Asymmetry (A)



Table 4

Asymmetric Multiplier
A AM
deg
0 1.00
15 .95
30 90 |
45 .86
60 .81
75 .76
90 1
105 .66
120 .62
135 .57
>135 .00
METRIC U.S. CUSTOMARY
Load LC 23 kg 511b
Constant
Horizontal HM (25/H) (10/H)
Multiplier
Vertical vMm | 1003 |v-7s]) | 1-coo7s|v-30])
Multiplier .
Distance DM .B2 + (4.5/D) .82 + (1.8/D)
Multiplier
Asymmetric AM 1-(.0032A) 1-(.0032A)
Multiplier
Frequency FM From Table 5 From Table 5
Multiplier
Coupling CM From Table 7 From Table 7

Multiplier




Table 5

Frequency Multiplier Table (FM)
Frequency Work Buntinn
Lifts/min <1 Hour  |>1 but<2 Hours|>2 but = s

P IWTIOIVSI0[VeI0[ VS0 [V<Io[ VS0

0.2 T00 | 1.00 | .95 55 85 :

[ 97 97 52 K} 81 B
] KL 54 88 B8 75 75
Z 1 a1 84 84 3] 65
3 88 88 79 79 55 55
r} B4 84 72 72 a5 a5
g 80 80 60 60 35 35
3 75 75 50 50 27 37
7 70 70 a2 K }) ;) 27
B 60 B0 e L 35 18 8
g 52 52 30 30 00 s
0 5 3 26 76 00 13
T T a1 00 %1 00 00
T2 37 37 00 21 0 00
T3 00 R} 00 00 00 00
T4 00 3 00 .00 00 00
TS 00 28 00 00 00 00

>15 .00 ~00 .00 .00 ~00 .00

——— —

+Values of V are in inches. $For lifting less frequently than once per 5 minutes, set F = 2
lifts/minute.



Table 6

Hand-to-Container Coupling Classification

hold cut-outs of
optimal design [see
notes 1 to 3 below].

GOOD FAIR POOR
1. For containers 1. For containers of | 1. Containers of
of optimal design, |optimal design, a less than optimal
such as some boxes, | "Fair" hand-to- design or loose |
crates, etc., a object coupling parts or irregular
"Good" hand-to- would be defined as | objects that are
object coupling handles or hand- bulky, hard to
would be defined as | hold cut-outs of less | handle, or have I
handles or hand- than optimal design | sharp edges [see

[see notes 1 to 4
below].

note 5 below].

2. For-loose parts
or irregular objects,
which are not
usually
containerized, such
as castings, stock,
and supply
materials, a "Good"
hand-to-object
coupling would be
defined as a
comfortable grip in
which the hand can
be easily wrapped
around the object
[see note 6 below].

2. For containers of
optimal design with
no handles or hand-
hold cut-outs or for
loose parts or
irregular objects, a
"Fair" hand-to-
object coupling is
defined as a grip in
which the hand can
be flexed about 90
degrees [see note 4
below].

2. Lifting non-rigid
bags (i.e., bags that
sag in the middle).

|

CMell #38+ Table
. 2k = ltipli
o Sl V<7me] e NEN
good 1.00 1.00
fair 0.95 1.00
poor 0.90 0.90
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