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OSHA, General requirements for all machines, (Cod Standard:1910.212)

OSHA, Lockout/Tagout (Cod Standard:1910.147)
Safeguarding Equipment and Protecting Employees from Amputations, OSHA 3170-02R.2007.

https://www.osha.gov/SLTC/machineguarding/standards.html
https://www.osha.gov/Publications/osha3170.pdf
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https://www.osha.gov/SLTC/machineguarding/standards.html
American National Standards Institute (ANSI):
ANSI B11 Subcommittees. The ANSI B11 committee is responsible for developing machine tool safety
standards. This document provides brief descriptions of the subcommittees and the hazards they are
addressing.
B11.1-2001, Safety Requirements for Mechanical Power Presses
B11.2-1995 (R05), Hydraulic Power Presses - Safety Requirements for Construction, Care, and Use
B11.3-2002, Safety Requirements for Power Press Brakes
B11.4-2003, Safety Requirements for Shears
B11.5-1988 (R05), Ironworkers - Safety Requirements for Construction, Care, and Use
B11.6-2001, Safety Requirements for Manual Turning Machines with or without Automatic
Control
B11.7-1995 (R05), Cold Headers & Cold Formers - Safety Requirements for Construction, Care,
and Use
B11.8-2001, Safety Requirements for Manual Milling, Drilling, & Boring Machines with or without
Automatic Control
B11.9-1975 (R05), Safety Requirements for the Construction, Care, and Use of Grinding Machines
B11.10-2003, Safety Requirements for Metal Sawing Machines
B11.11-2001, Safety Requirements for Gear and Spline Cutting Machines
B11.12-2005, Safety Requirements for Roll Forming & Roll Bending Machines
B11.13-1992 (R98), Single and Multiple-Spindle Automatic Bar, and Chucking Machines - Safety
Requirements for Construction, Care, and Use
B11.14-1996, Coil Slitting Machines - Safety Requirements for Construction, Care, and Use
B11.15-2001, Safety Requirements for Pipe, Tube and Shape Bending Machines
B11.16-2003 (MPIF #47), Safety Requirements for Powder/Metal Compacting Presses
B11.17-2004, Safety Requirements for Horizontal Hydraulic Extrusion Presses
B11.18-1997, Safety Requirements for Machines and Machinery Systems for Processing or Slitting
or Non-Coiled Metal Strip, Sheet or Plate
B11.19-2003, Performance Criteria for Safeguarding
B11.20-2004, Safety Requirements for Integrated Manufacturing Systems
B11.21-1997, Safety Requirements for Machine Tools Using Lasers For Processing Materials
B11.22-2002, Safety Requirements for Turning Centers and Automatic Numerically Controlled
Turning Machines
B11.23-2002, Safety Requirements for Machining Centers and Automatic Numerically Controlled
Milling, Drilling and Boring Machines
B11.24-2002, Safety Requirements for Transfer Machines
B11.TR 1-2004, Ergonomic Guidelines for the Design, Installation And Use of Machine Tools
B11.TR 2-1997, Mist Control Considerations for the Design, Installation And Use of Machine
Tools Using Metalworking Fluids
B11.TR 3-2000, Risk Assessment and Risk Reduction- A Guideline to Estimate, Evaluate and
Reduce Risks Associated with Machine Tools
B11.TR 4-2004, Selection of Programmable Electronic Systems (PES/PLC) for Machine Tools



https://www.osha.gov/SLTC/machineguarding/standards.html

29. B11.TR5-200X, Sound Level Measurement Guidelines (not an approved document; in
development)
30. B11.TR6-200X, Control Reliable Circuits and Servo Drive Technology
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OSHA, General requirements for all machines, (Cod Standard:1910.212)

OSHA, Lockout/Tagout (Cod Standard:1910.147)

Safeguarding Equipment and Protecting Employees from Amputations, OSHA 3170-
02R.2007.

o o laibiwl 4y o yiws ST
https://www.osha.gov/SLTC/machineguarding/standards.html
https://www.osha.gov/Publications/osha3170.pdf
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https://www.osha.gov/SLTC/machineguarding/standards.html
American National Standards Institute (ANSI):
ANSI B11 Subcommittees. The ANSI B11 committee is responsible for developing machine

tool safety standards. This document provides brief descriptions of the subcommittees and the
hazards they are addressing.



https://www.osha.gov/SLTC/machineguarding/standards.html
https://www.osha.gov/Publications/osha3170.pdf
https://www.osha.gov/SLTC/machineguarding/standards.html

B11.1-2001, Safety Requirements for Mechanical Power Presses

B11.2-1995 (R05), Hydraulic Power Presses - Safety Requirements for Construction, Care,
and Use

B11.3-2002, Safety Requirements for Power Press Brakes

B11.4-2003, Safety Requirements for Shears

B11.5-1988 (R0O5), Ironworkers - Safety Requirements for Construction, Care, and Use
B11.6-2001, Safety Requirements for Manual Turning Machines with or without
Automatic Control

B11.7-1995 (R0O5), Cold Headers & Cold Formers - Safety Requirements for Construction,
Care, and Use

B11.8-2001, Safety Requirements for Manual Milling, Drilling, & Boring Machines with
or without Automatic Control

B11.9-1975 (R05), Safety Requirements for the Construction, Care, and Use of Grinding
Machines

. B11.10-2003, Safety Requirements for Metal Sawing Machines

. B11.11-2001, Safety Requirements for Gear and Spline Cutting Machines

. B11.12-2005, Safety Requirements for Roll Forming & Roll Bending Machines

. B11.13-1992 (R98), Single and Multiple-Spindle Automatic Bar, and Chucking Machines
- Safety Requirements for Construction, Care, and Use

. B11.14-1996, Coil Slitting Machines - Safety Requirements for Construction, Care, and
Use

. B11.15-2001, Safety Requirements for Pipe, Tube and Shape Bending Machines

. B11.16-2003 (MPIF #47), Safety Requirements for Powder/Metal Compacting Presses

. B11.17-2004, Safety Requirements for Horizontal Hydraulic Extrusion Presses

. B11.18-1997, Safety Requirements for Machines and Machinery Systems for Processing
or Slitting or Non-Coiled Metal Strip, Sheet or Plate

. B11.19-2003, Performance Criteria for Safeguarding

. B11.20-2004, Safety Requirements for Integrated Manufacturing Systems

. B11.21-1997, Safety Requirements for Machine Tools Using Lasers For Processing
Materials

. B11.22-2002, Safety Requirements for Turning Centers and Automatic Numerically
Controlled Turning Machines

. B11.23-2002, Safety Requirements for Machining Centers and Automatic Numerically
Controlled Milling, Drilling and Boring Machines

. B11.24-2002, Safety Requirements for Transfer Machines

. B11.TR 1-2004, Ergonomic Guidelines for the Design, Installation And Use of Machine
Tools

.B11.TR 2-1997, Mist Control Considerations for the Design, Installation And Use of
Machine Tools Using Metalworking Fluids

. B11.TR 3-2000, Risk Assessment and Risk Reduction- A Guideline to Estimate, Evaluate
and Reduce Risks Associated with Machine Tools

. B11.TR 4-2004, Selection of Programmable Electronic Systems (PES/PLC) for Machine
Tools




29. B11.TR5-200X, Sound Level Measurement Guidelines (not an approved document; in
development)
30. B11.TR6-200X, Control Reliable Circuits and Servo Drive Technology
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(ASME B30.3-2009, ASME B30.2-2011, ASME B30.5-2004, ASME B30.4-2010, ASME
ASME B30.7-2006 B30.10-2009)
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- [Nature of Contaminant " Examples , Design Velocity

= Vapqrs, gases, smoke e ‘ \ Any deslred veldbity (econcmic optimum
‘ R _ _ _ - |velocity usualty 10002000 fpm)
Fumes, metal smokes Welding 2000-2500 fom

Very fine light dust | Cotton lint, wood flour, litho powder 2500-3000 fom -

- |Drydusts &powders Fine rubber dust, Bakelte molding powder dust, jute | 30003500 fpm
RAENET |int, cotton dust, shavings (ight), soap dust, leather

| R | shavings ‘

| Average industrial dust | Grinding dust, buffing fint (dry), wool jute dust (shaker |3500-4000 fom

' : waste), coffee beans, shoe dust, granite dust, silica flour,

general material handiing, brick cutting, clay dust,

foundry (general), imestone dust, packaging and

weighing asbeslos dust in texile industries

Heavy dusts | Sawdust (heavy and wet), metal tumings, foundry 40004500 fpm

' fumbling barels and shake-out, sand blast dust, wood
blocks, hog waste, brass tumings, cast iron boring dust,
* {lead dust '

Heavy or moist dusts : Lead dusts with small chips, moist cement dust, buffing {4500 fpm and up
' ' fint (sticky), quick-fime dust '
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VO2Max = 111/33 - (Heart Rate x 0/42)

VO2Max = 65/81 - (Heart Rate x 0/1847)
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Maximal oxygen uptake norms for men (mi/kg/min)
Age (years)
rating 18-25 26-35 3645 46-55 56-65 65+
excellent > 60 > 66 > 561 > 45 > 41 > 37
good 52-60 49-56 43-51 3945 36-41 33-37

above 47-51 4348 3942 36-38 32-35 29.32
average

average 42-46 40-42 35-38 32-35 30-31 26-28

below 3741 | 3539 | 3134 | 2031 | 2629 | 2225
avefage

poor 30-36 30-34 26-30 25-28 22-25 20-21
very poor <30 <30 < 26 <25 <22 <20

Maximal oxygen uptake norms for women (ml/kg/min)
Age (years)
rating 18-25 26-35 3645 46-55 56-65 65+
excellent > 56 > 52 > 45 > 40 > 37 > 32
good 47-56 45-52 3845 3440 32-37 28-32

above 42-46 39-44 34-37 31-33 28-31 2527
average

average 38-41 35-38 31-33 28-30 25-27 22-24

below 3337 | 3134 | 2730 | 2527 | 2224 | 1921
average

poor 28-32 26-30 22-26 20-24 18-21 17-18
very poor < 28 <26 <22 <20 <18 <17
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Factor (x)
1.2
1.1
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Step Time Speed Gradient
1 3 min 2.74 10
2 3min 4.02 12
3 3 min 5.47 14
4 3 min 6.76 16
5 3 min 8.05 18
6 3 min 8.85 20

7 3 min 9.65 22

Speed Gradient
2.7 Km/h 0.0%
2.7 Km/h 5%
2.7 Km/h 10 %
4.0 Km/h 12 %
5.5 Km/h 14 %
6.8 Km/h 16 %
8.0 Km/h 18 %
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Step Speed
1 1.6 Km/h
2 3.2 Km/h

3.2 Km/h
3.2 Km/h
3.2 Km/h
3.2 Km/h

3.2Km/h

Women: VO2max (ml/kg/min) =2.94 x T + 3.74
young Women: VO2max (ml/kg/min) =4.38 x T - 3.9

Men: VO2max (ml/kg/min) =2.94 x T + 7.65
Young Men: VO2max (ml/kg/min) =3.62 x T + 3.91

Gradient

0.0 %

0.0 %

3.5%

7%

10.5 %

14 %

175 %
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Fatigue Assessment Scale (FAS)




The following ten statements refer to how you usually feel. Per statement you
can choose one out of five answer categories, varying from Never to Always.
Please circle the answer to each question that is applicable to you. Please

give an answer to each question, even /f you do not have any complainis at
the moment.

1 = Never, 2 = Sometimes; 3 = Regularly; 4 = Often and 5 = Always.

Never Sometimes Regularly Often Always

| am bothered by fatigue

| get tired very quickly

| don’t do much during the day

| have enough energy
for everyday life

Physically, | feel exhausted

| have problems to start things

| have problems to think clearly

| feel no desire to do anything

Mentally, | feel exhausted

. When | am doing something,
| can concentrate quite well

Pwg) S E-Y culled

sy syl Gl Los, el b Lol s kol Sud
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RULA Score

Further Investigation, change may be needed Necessary

Futher investigation, change soon Necessary soon




RULA Employee Assessment Worksheet

Complete this worksheet following the step-by-step procedure below. Keep a copy in the employee's personnel folder for future reference.

; : B. Neck, Trunk & Leg Analysis
A. Arm & Writ Analysis SCORES s W B Stegs:Loca)t’eNsckPosiﬂon

Step 1: Locate Upper Am Position Table A N 0 A exsnson

\
1/

{ ‘.“. " (N (e=smon /
RN i N i i Lowe o
f BN h | % Ay
Ny N b ,M i
200000 120 04 1B 05 1|

Step 1a: Adjust...
If shoulder Is ralsed: +1;

f upper am ls adducted: +1; Y/ \ A i
e s bppeidorsenon nlang: 4 FinalUpper A Scor ) \ tant 000 002 Stp f: Lot Tk osiion
I

Step 2 Locate LowerAm Position / : Nt

( ‘\

; Step 92: Adjust..
vy #Final Neck Seore I neck s twsted: +1; f neck s sids-bending: +1

) \ ) “

0

),’[ Mk W

i [z Y

.,<., W W\

| TS W\

I ]} A
08y '

& o100 P i /I Step 102: Adjust..
stOP 2 Ad[ust..‘ ; L = Fingl T/unk§cm If trunk is twisted: +1; I trunk Is side-bending; +1

If arm is working across midine of the body: +1; / / T \ Stﬁ 1“.
It arm outto side of bdy: +1 Finel Lowor Arm Scoro o \ p 11:Legs
flegs & feet supporied and balanced: +1;

\\
Step 3: Locats Wrist Position ; _"’"""95“" Nm« »

164 / \‘\ Trunk Posture Score
' 4 o R R S B

Logs | Logs | Logs | Logs | Legs | Logs

1[2] ]2 1]2]1

1]3f2]8]s DK

H 2(8 (4 afr|7

3 HEK egriv

[ ]
{4

Step 3a: Adjust...
If wrst s bent from the midine: +1 Final Wrist Score | !
Step 4: Wrist Twist ' ' oo 1r]s
If wrist Is twisted malnly in mid-range =1, y HHEE 1[s]s
Iftwistat or near end of wisting range =2 it Tt Seae Table o [o[slalolo]s]uelols 0]

Step5: Look-u?PosturoScoreinTabloA R D Step 12: Look-up Posture Score in Table B
Use values from steps 123 & 4 tofocate Posture Score in L]a]s o]« i\_ Use values from steps 8,9,8 1010 ocate Posture Score n
¥ ¥ “« 4]

wboA Postura Sooro A = =PosiwoBScore  TobleB
Step 13: Add Muscle Use Score

B
Nock
1
2
3
4
5

Step 6: Add Muscle Use Score + O
1f posture mainfy static 1.e, held for longer than 1 minute) or, o/
1f action repastedy occurs 4 times per minute or more: +1  Muscie Use Seore = /

Step 7: Add Forcelload Score : Step 14: Add Forcelload Score

F /
/
Hioad less han2 kg (itermitent):+0; o/ Ifioad less than 2 kg (imermittent): +0;
112kg 10 10 kg (intermitient): +1; / 112kg 0 10 kg (ntermitient). +1;
112k 10 10 kg (static or repeated). +2; Foreak saomD / \ 112kg 0 10 kg (static or repealed). +2,
- /
[
/

= Muscle Use Score If action diminute o more; +1

s
s
(]
! I posture mally static or,
1
1
1
1

Yyl ¢
() 1
‘o 1
[ } 1
[ } 1

If more than 10 kg load o rapeated or shocks: +3 = Foreload Score If more then 10 kg load of repeated or shocks: +3

Stop 8: Find Row in Table C ngtep 130:4 Find golumNmTap‘Ie C
The ted score from the Armiwrist , ’ i compleled score from the runk & Leg
nmm i iod e owon T Pl Ml & o Scin Final Score= = il Neck, Tk & Leg Score anyss s ued o fd e com onChor C

Subjeett ——o— Date: / |
Company: ————————— Department Scorer:

FINAL SCORE: 1 or 2 = Acceptable; 3 or 4 investigate further; 5 or 6 investigate further and change soon; 7 investigate and change immediately
Source: McAtamney, L. & Corlet, EN. (1993) RULA: a survey method for the imvestigation of work-related upper limb disorders, Applied Ergonomics, 24(2) 91-99.
© Profssor lan Hedge, Comell University, Feb. 2001
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REBA Decision

REBA Score Risk Level
Negligible
Low
Medium
High

1—-‘*61}-' High




Rapid Entire Body Assessment (REBA)

Date:

Task

Analyst

Group A

Group B

Posture/Ran ge

| Score

Posture/Ran ge

Total: Left and Right

Trunk

Upper Arms (Shoulders)

L

—

R

Upright

Flexion: 0-20°
Extension: 0-20°

Flexion: 20-60°
Extension: =20°

Flexion: =60°

If back is
twisted or
tilted to
side: +1

Flexion: 0-20°

Extension: 0-20° 1

Flexion: 20-45°
Extension: =20°

Flexion: 45-90°

Flexion: =90°

Arm Abducted /
Rotated: +1

Shoulder Raised: +1

Arm Supported: -1

Neck

Lower Arms (Elbows)

Flexion: 0-20°

Flexion: =20°
Extension: =20°

If neck is
twisted or
tilted to
side: +1

Flexion: 60-100° 1

Flexion: <60°
Flexion: =100°

No Adjustments

Legs

Wrists

Bilateral Wt Bearing:
Walk: Sit

Unilateral Wt Bearing:
Unstable

Knee(s)
Flexion 30-
60°. +1

Knee(s)
Flexion
=60°: +2

Flexion: 0-15°
Extension: 0-15°

Flexion: =15°
Extension: =15°

Wrist Deviated /
Twisted: +1

Score from Table A

Score from Table B

Load / Force

Coupling

<5 kg
<111b

5-10kg
11-221b

>10kg
=221b

2

Shock or
Rapid
Buildup: +1

Good

Fair

Poor

Score A
[Table A + Load/Force Score]

Unacceptable

No Adjustments

Activity

Score B
[Table B + Coupling Score]

Omne or more body parts are
static for longer than 1 minute

Score C (from Table C)

Repeat small range motions.
more than 4 per minute

Activity Score

Rapid large changes in posture
or unstable base

REBA Score

[Score C + Activity Score]




Table A Trunk
3

Neck =1

Upper Arm
3 4

Lower
Am= 2

Table C Score A

h

Score
B

[SRSEFY 1S

[ ) T

= WL

o B e (o ) [ [ Y LV

10
11
12

REBA Decision

REBA Score Risk Level
Negligible
Low
Medium
High
Very High
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Worker's assessment

Name: Tob title: Date:

® WWhat is the maximum weight handled in this task?
al: Light (5 kg or less)

al: Moderate (6to 10kg)

a3: Heavy (11to20kg)

ad: Very heavy

® How much time on average do you spend per day doing this task?

bl: Less than 2
b2: 2to 4
b3: More than 4

When performing this task (single or double handed), what is the
maximum force level exerted by one hand?

Low (eg. Less than | kg)
Medium (eg. 1to 4kg)
High (eg. More than 4 kg)

® Do you experience any vibration during work?

dl: Low (or no)
d2: Medum
d3: Hig

® [sthe visual demand of this task -

el: Low? (There 1s almost no need to view fine details)
. . o . . - o
€L High? (There 1s a need to view some fine details)

® Do you have difficulty keeping up with this work?

fl: Never
f2: Sometimes
f3: Often

o How stressful do you find this work?
gl: Not at all

Low
Medium
Hig




Table of Exposure Scores

Exposure to the Back

Scorel Bl | B2 | B3 Score b1 | b2 | b3 Score 3

y Total score for the back
Scored ——

Score 5

= Sumof scores 1 to 5

Exposure to the Shoulder/arm

D1 l m I D3 Score 2 Score3

4 )

)

&

Score 4 - Total score for shoulder/arm

= Sum of scores 1 to 5

Exposure to the Wrist/hand

Score 1 E2 Score 2 | b3

&

&

< s

. Total score for the wrist/hand
Score 4 s ——————

= Sumofscores to 5

Exposure to the Neck

Total score for the neck

= Scores 1+ 2

Exposure scores: Back: Shoulder/arm: Wrist/hand:
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)

3. Straight & Twisted

7

4. Bent & Twisted

UPPER LIMBS

L. Both limbs on or
below shoulder level

1. Loading on both
limbs straight

2. Ome limb an ar
above shoulder level

3. Both limibs
aboveshoulder level

An Exampie

&

8 !

L

2. Loading on one
Limb siraight

Back: bem (2}
Upper limbs: both
below shoulder level (13
Lower limbs: loading
pn one lim. kneeling (51|

4. Loading on one

—

limmb bent

5. Loading on one limh
kneeling

e

6. Body is moved bte the
limbs

7. Both litnbs hanging

free
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FUENTE: ESPECIALISTA YAJAIRA CARDENAS A. 2011.
ELABORACION PROPIA PARA UN MEJOR ENTENDIMIENTO.
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Lifting Index (0-1) = AWL/RWL

RWL=23xHMxVMxDMxAMxFMxCM

Horizontal Multiplier
Vertical Multiplier
Displacement Multiplier
Asymmetric Multiplier
Frequency Multiplier

Coupling Multiplier
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Maximum Acceptable Weight of Lift for Males (kp)
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Maximum Acceptable Weight of Lift for Females [kg)
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R1- Spontaneous abortion L1- Occupational I1-Adenovirus conjunctivitis D1- Allergic AY-Needle stick
R2- Preterm asthma 12-Herpetic whitlow contact dermatitis | A2-Splash
R3-Infertility L2- other respiratory | 13- TB D2- Irritant contact | A3. Other accidents
R4- Malformation disease 14-HIV S C1- leukemia

RS- Other reproductive outcomes M1- low back pain 15-HBV H“M“ra_. — C2- Other cancers
M2- Tendinitis 16-HCV

. . . H-Noise induced
M3- Other MSDs 17-Other infectious disease hearing loss
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V- Job Safety Analysis
Y- Occupatinal Safety and Health Administration
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R=CXPXE
C(Consequence), P(Probability), E
(Exposure)
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C (Consequent); P (probability); D (Detection)
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