Elements of_Machine
Guarding
29 CFR 1910.212 - 219

Laura Smith

Ohio Bureau of Workers’ Compensation
Mansfield Service Office

419-528-9120
Laura.S.2@bwc.state.oh.us

Oh - Bureau of Workers’
iy 10 Compensation
N







Facts about machines and
equipment guarding from an
OSHA enforcement
perspective




FALL
PROTECTION -
GENERAL
REQUIREMENTS

STANDARD: 1924.501

TOTAL VIOLATIONS: 6,906 :

FISCAL YEAR 2015
RANKING:
1 (7,402 VIOLATIONS)

HAZARD

STANDARD: 1910.1200

FISCAL YEAR 2015
RANKING:
2 (5,681 VIOLATIONS)

SCAFFOLDING
STANDARD: 1926.451

TOTAL VIOLATIONS: 3900

FISCAL YEAR 2015
RANKING:
3 (4,681 VIOLATIONS)

RESPIRATORY
PROTECTION

STANDARD: 1910.134
: TOTAL VIOLATIONS: 3,573

FISCAL YEAR 2015
RANKING:
4 (3,626 VIOLATIONS)

LOCKOUT/
TAGOUT
STANDARD: 1910.147
TOTAL VIOLATIONS: 3,406

FISCAL YEAR 2015
RANKING:
5(3,308 VIOLATIONS)

COMMUNICATION

TOTAL VIOLATIONS: 5,645 |

2016 Top 10 OSHA Volations by Frequency

This standard outlines where fall protection is required, which systems are appropriate for given situa-
ions, the proper construction and installation of safety systems, and the proper supervision of employ-
ees to prevent falls. It is designed to protect employees on walking/working surfaces (horizontal or
vertical) with an unprotected side or edge above 6 feet.

TOP 5 SECTIONS CITED:

1. 1926.501(b)(13) Residential construction — 3,911 violations
2. 1924.501(b){1) Unprotected sides/edges - 1,278

3. 1926.501(b)10) Roofing work on low-slopa roofs - 625

4. 1926.501(b)11) Steep roofs - 523

5. 1924.501(b)(4)(i) Holes and skylights — 154

This standard addresses chemical hazards - both those chemicals produced in the workplace and those
imported into the workplace. It also governs the communication of those hazards to workers.

TOP 5 SECTIONS CITED:

1910.1200{e) (1) }mphmonm\un of hazcom program - 1,833
1910.1200(h)(1) Training - 1,444

1910.1200{g) @) Requirement to maintain SDS - 4464
1910.1200(g) (1} Requirement to develop SDS - 386

1910.122(h)(3Xiv) Explanation of labal received on shipping containers. SDSs including the order of information,
and how amployooes abtain and use sppropriate hazard information. - 335
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This standard covers general safety requirerents for scaffclding, which should be designed by a qualified
person and constructed and loaded in accordance with that design. Employers are bound to protect
construction workers from falls and falling objects while working on or near scaffolding at heights of 10
feet or higher.

TOP 5 SECTIONS CITED:
1. 1926.451(g)1) Each employee on a scaffold more than 10 fest above a lower level shall be protected from falling
to that lowar level - 614

2. 1926.451()(1) Whan scaffold platforms are more than 2 fest above or below 8 point of access. Cross-bracas shall
not be used as a means of access. - 507

3. 1926 451(b)(1) Working lewels of scaffolds shall be fully planked or docked - 454
4. 1926.451(g)(1)ivif) Personal fall arrest systems or quardrall systems - 324
5. 1926.451(g)4)0) Guardrail systams shall be installed along all open sides and ends of platforms - 203

This fard directs empl in blishing or maintaining a respi y pr \ program. It lists
for program admini ion; worksite-specific praced.nas resp:ralor selection; employee

‘rainmg, fit testing; medical evaluation; rcsplmtor use; and respil q, and repair.

TOP 5 SECTIONS CITED:

1. 1910.134{e)(1) Modical avalustion for respiratory protection - 615

2. 1910.134(cX1) Respiratory pr equ —499

3. 11910.134(%2) Respirator fit testing - 341
4. 1910.134(cX2)(i) Employer must establish respiratory program - 241
5. 1910.134{d)1)0i0 The employer shall identify and ovaluate the respiratory hazardis)in the workplace - 235

o

This dard outlines requirements for the control of hazardous energy during
servicing and maintenance of mach\nes and equipment.

TOP 5 SECTIONS CITED:

1. 1910.147(c){4)Xi} General procedures - 644

2. 1910.147(c){1) Energy control program — 440

3. 1910.147(c)6)0) Employer shall conduct periodic inspection - 376

4.1910.147(c)7))) Training - 289

5. 1910.147{c)7)i)A) Each authorized employoe shall receive training in the recognition of spplicable hazardous
energy sources - 196

POWERED
3 INDUSTRIAL
g TRUCKS
‘ STANDARD: 1910.178

o TOTAL VIOLATIONS: 2,855

FISCAL YEAR 2015
RANKING:
4 (3,004 VIOLATIONS)

LADDERS
STANDARD: 1926.1053

TOTAL VIOLATIONS: 2,625

FISCAL YEAR 2015
RANKING:
7 (2,732 VIOLATIONS)

MACHINE
GUARDING

W STANDARD: 1910.212
@ TOTAL VIOLATIONS: 2,428

FISCAL YEAR 2015
RANKING:
9 {2,540 VIOLATIONS)

ELECTRICAL -

| WIRING METHODS

STANDARD: 1910.305

TOTAL VIOLATIONS; 1937

FISCAL YEAR 2015
RANKING:
8 (2,624 VIOLATIONS)

ELECTRICAL -
GENERAL
REQUIREMENTS

STANDARD: 1910.303

[ TOTAL VIOLATIONS: 1,704 ©

FISCAL YEAR 2015
RANKING:
10 (2,181 VIOLATIONS)

This standard covers the design, maintenance and operation of powered industrial trucks, including fork-
lifts and motorized hand trucks. It also covers operator training requirements.

TOP 5 SECTIONS CITED:

1. 1910.178(IK1Ki) Safe operation - 617

2. 1910.178(h(4)iii) Eval uation for operators performance at least once every 3 years - 298

3.1910.178(I)6) Cortification - 288

4.1910.178{p)1) Truck repair and maintonance — 255

S. 1910.178(M(1Kii) Training shall consist of a combination of formal instruction, practical training and evaluation of
operator's performance - 185

This standard covers general requirements for all ladders.
TOP 5 SECTIONS CITED:

1. 1926.1053(b){1) Portable ladder access - 1,458

I 2.19261053(b)4) Shall be used cnly for the purpose for which they were designed - 354

1 3.19261053(b)(13) The top or top step of a step ladder thould not be used as a step - 235
I 4,1926.1053(bi(16) With structural defects — 127

i 5.19261053(b)22) An smployes shall nt carry any object or load that could cause the smployes to lose balance
P andfall-75

This standard covers guarding of machinery to protect operators and other employ
including those created by point of operation, ingoing nip points, rotating parts, flying chips and

TOP 5 SECTIONS CITED:
. 1910.212(a)(1) One or more methods of machine guarding shall be provided to protect the operator and other
emplayees in the machine ares from hazards — 1,489
1910.212(X3)(i) Point of operation - &1&

1910.212(b) Anchoring fixed machinary - 156
1910.212(sX2) Geoneral requiremants — 69

1910.212(s)(5) Exposure of blades. Whan the periphery of the blades of a fan is less than 7 feet above the fg
orworking level, the blades shall be guarded. - 49
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This standard covers the grounding of electrical equipment, wiring and insulation. It includes temporary
wiring and splicing, such as flexible cords and cables.

TOP 5 SECTIONS CITED:

1. 1910.305(g)(IXiv)¥A) Substitute for fixed wiring of a structure - 338
2. 1910.305(6)X1)0{) Oponings shall be effactively closed - 314

3. 1910.305(gX2)0if) Flexible cords and cable (strain relief) - 302

4, 1910.305(b)2Xi) Covers and canopies— 250

S. 1910.305(:)1)6) Conductors entering cutout boxes, cabinats or fittings shall be protected from abrasion and
opanings through which conductors enter shall be effectivaly closed - 76

This standard covers general safety requirements for designing electrical systems.
TOP 5 SECTIONS CITED:

1. 1910.303(b)(2) Installation and use - 444

2. 1910.303(gX2) () Guarding of live parts - 169

3. 1910.303{gX1X1i) Working space requiremants - 168

4, 1910.303(gX1) Space about electrical equipment - 1566

§. 1910.303(fX2) Services, feadars, and branch circuits. Each service, foeder, and branch circut, at its disconnect-
ing means or overcurant davice, shall be legibly marked to indicate its purpose. - 149
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Top 5 Machine Guarding Sections Cited

TOP & SECTIONS CITED:

1. 19101 K& (1) One of more methods of maching guarding shall be provided to protact the aperator and othas
employees in the maching ares from hazards - 1 459

2. 19102120 I Point of operation - 416

3. 1910.212b) Anchoring fined machinery = 156

4, 1910 212L)D Gensral requirements = &9

S 1910 2V2[aK5) Expoiure of blades. When the paciphery of the blades of & fan is less than 7 feat above the Roor
or working level, the blades shall be guarded. = 4¥
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Enforcement

o During FY 2016, 36% of OSHA’s Top 10
citations for manufacturing dealt with machine
guarding violations.

o Equated to $7.6 million in penalties. Most were
judged as serious violations, which can carry a
penalty of up to $ 12,934 per instance.

o Repeated or willful violations can result in
penalties of $70,000 to $ 124,709 per instance.
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Enforcement

o Despite improvements during recent years,
nearly 8,440 occupational injuries associated
with machine guarding were recorded in the
United States during 2016.

o Majority reaching to clear something.

o Many were the result of improperly guarded
machines or equipment or lockout violations.

- 0000000000000
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2017 Top MG Citations

Case 1

o Location: Chicago, OSHA Region 5
Business type: Manufacturer of rigid metal, plastic and
hybrid containers
Inspection trigger: \Worker injuries

Eve nt: OSHA investigated four separate reports of employee injuries prompted

by inadequate machine safety procedures, including failure to train in lockout/tagout
procedures and providing insufficient machine guarding on a mechanical power
press, belts and pulleys, and chains and sprockets. Three workers suffered
amputations stemming from unguarded chain and sprocket assembly. Another worker
suffered two broken bones when machinery crushed his hand. According to OSHA,
15 workers at the plant have suffered amputations in the past five years.

Oh - Bureau of Workers’
oy lO Compensation
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Case 1

Majcr citations. cited for five repeated and five serious safety violations

of machine safety procedures. The company was placed in OSHA’s Severe Violator
Enforcement Program.

“Lack of machine safety guards and procedures contribute to multiple employee
injuries nationwide each year. Companies must continuously monitor their facilities,
and review procedures and training to ensure employees are protected from machine
hazards.” — Kathy Webb, OSHA area director, Chicago

$503,380

. Oh - Bureau of Workers’
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Case 2

o Location: Oregon, OH OSHA Region 5
Business type: Auto insulation manufacturer
Inspection trigger: Worker amputation

Eve nt: A worker’s arm became caught while feeding waste materials into a
shredding machine, resulting in the amputation of the worker’s right hand and wrist,
as well as part of the forearm. OSHA cited the company for inadequate machine
safety procedures, including failure to lock out equipment to prevent unintentional
energization and exposing employees to struck-by hazards from machine
components.

Major citations: Cited for three willful and two repeated

violations
%b Ohio | Gmpemation ™




Where to Start?

o A good rule to remember is: Any machine part,
function, or process which may cause injury
must be safeguarded.

o A guard should not allow someone to reach
over, under, around or through.

OVER - UNDER = AROUND - THROUGH
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Where Mechanical Hazards
Occur

Actions Motions

Cutting Rotating

Punching In-running nip points
Shearing Reciprocating
Bending Transverse

%@



Point of Operation

o Cutting Action
* Device used to separate material from itself

- Examples: Band saws, circular saws, drills, lathes and
mills.

* Injuries: Lacerations and amputations
- Hazards: Flying chips and materials

Bureau of Workers’

-
2 Ohio

Compensation




Point of Operation

o Punching Action
- Powered ram used to blank, draw, or stamp material
- Example: Power press
* Injuries: Crushing injury, amputation, or death

Oh - Bureau of Workers’
lO Compensation




Point of Operation

o Shearing Action

* Powered knife or slide is
utilized to cut sheet metal or
other materials. Can be
mechanical, hydraulic or
pneumatic.

* Examples: Shear and
guillotine

* Injuries: Amputation, cut

Bureau of Workers’
Compensation

Ohio




Point of Operation

o Bending Action

* Powered slide that is used to draw or stamp material
such as sheet metal

« Examples: Power presses, tube benders, press brakes.
* Injuries: Crushing, amputation, or death

MECHANICAL PRESS BRAKE

, Oh - Bureau of Workers’
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IMlechanical Motions

o Reciprocating Motions

- Back and forth or up and
down motion of machine
components. May have
nothing to do with point of
operation and can be slow or
fast

* Examples: Moving tables or
slides.

* Injuries: Crushing,
amputations, lacerations

Oh - Bureau of Workers’
oy lO Compensation
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IMechanical Motions

o Transverse Motions
- Movement in straight or continuous line.
- Example: Power belt
* Injuries: Amputation, crushing, laceration

* Hazards: Pulling of fingers, clothing, or hair into pinch
point or shear point

. Oh - Bureau of Workers’
— 10 Compensation
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IMlechanical Motions

o Rotating Motions
* When parts move or turn around an axis or center point

- Examples: Collars, couplings, flywheels, shaft ends,
spindles, horizontal or vertical shafts

* Injuries: Amputations, crushing, laceration, scalping,
death —T

What is the spindle?

Oh - Bureau of Workers’
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IMlechanical Motions

o In Running Nip Points

- Parts with parallel axis rotating in opposite directions;
rotating component and a tangentially moving part; or
rotating shaft and stationary object

- Examples: Screw conveyors, abrasive wheels, spoked
flywheels

* Injuries: Amputation, laceration, crushed hand

Oh - Bureau of Workers’
10 Compensation



Protection Against Hazards

o The type of machine, facility, layout, material
handled, and production methods are all major
considerations when determining the
appropriate guarding for each application.

o Minimum general requirements

- 0000000000000
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Prevent Contact

No guarding on the back side
of the gear.

Proper Guardi

| Oh - Bureau of Workers'
1 lO Compensation
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Secure

LT

Vissing

Guard missing from

Guard not properly in place. side of machine.

Oh - Bureau of Workers’
oy lO Compensation
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Protect from Falling Objects

Open on Top

™1 |

. — ;, 7
= ) e

Trel
gang .
' ;

u;,“:

Protected from overhead objects

, Oh - Bureau of Workers’
=< 10 Compensation
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P

Create No New Hazards

Oh - Bureau of Workers’
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Create No Interference

Self adjusting guard and
auto return on radial arm saw

j '_I. =
|

| ”l;ight curtain on Ball Siz “

Oh - Bureau of Workers’
lO Compensation




Allow Safe Lubrication

Oh' Bureau of Workers’
lO Compensation


http://www.lubcon.com/handhebelpressen.0.html?&L=1
http://www.lubcon.com/fettdosiergeraete.0.html?&L=1

Methods of Guarding

o Guards

o Devices

o Location/distance

o Feed mechanisms
o Miscellaneous aids

- 0000000000000
' - Bureau of Workers’
g\m Ohlo Compensation
g




Types of Guards

o Guards prevent access to a hazardous area
* Fixed (Barrier)
* Interlocked
» Adjustable
- Self-adjusting

Inspection

Guard ! =5 Eﬁ
'@. =" anti.kickback
e ots Device
o (e
-\

Fixed Guard

Enclosin

S
? Blade = Self-Adjusting Guard
Belt & Pulleys

on Radial Arm Saw

, Oh - Bureau of Workers’
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Guarding

o Fixed Guards
* Most common

- Permanent type
» Can be constructed of metal, plastic, screen, or bars.

Bureau of Workers’
Compensation

Ohio




Fixed Guarding

o Advantages o Disadvantages

« Can be constructed to suit « Sometimes not practical for
many applications. changing production runs

* Permanently encloses the involving different size stock
point of operation or hazard or feeding methods
area. * Machine adjustment and

* Provides protection against repair often require guard
machine repeat. removal.

* Allow simple, in-plant - Other means of protecting
construction, with minimal maintenance personnel often
maintenance. required (LOTO)

Oh - Bureau of Workers’
ooy lo Compensation
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Fixed Guards

Full enclosure or adjustable guarding must be provided
around all rotating or moving parts.

- P

Proper guarding on rotating
component.

Bureau of Workers’

_
g;ﬁ\‘/ Ohio

I B

No guarding on chain drive.
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Fixed Guards

Guarding must extend around the back side of rotating
or moving parts.

.. .. A
No guarding on the back side
of the pulley.

-~
g A Ohio

Proper Guarding

Bureau of Workers’
Compensation




Guarding

o Interlocked Guards

— - Designed to be opened to

_ allow the worker access to
the hazard zone.

Tr=——7—77 ° Oncetheguardis

—— opened, the machine

shuts down.

il e i | ° Machine cannot be

E
i

|

f

j’ = LR A restarted until guard is
il - _ mm closed.
IJ” (7] 5 —

Oh - Bureau of Workers’
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Interlock Guarding

o Advantages > Disadvantages
* Allows access fo_r | - May require periodic
some minor servicing maintenance or adjustment.
work without time- « Movable sections cannot be
consuming removal of used for manual feeding.
fixed guards. - Some designs may be easy to
defeat.

* Interlock control circuitry may
not be used for all maintenance
and servicing work

Oh - Bureau of Workers’
lO Compensation




Guarding

o Adjustable Guards

» Allow machine to handle a wide variety of material
sizes while keeping the unused portion of the point of
operation covered.

* Rely on the operator to adjust the guard

Oh - Bureau of Workers’
lO Compensation




Adjustable Guarding

o Advantages o Disadvantages
- Can be constructed to - May require frequent
suit many applications. maintenance or
- Can be adjusted to adjustment.
admit varying stock - Operator may make
Size. guard ineffective.

Oh - Bureau of Workers’
oy lO Compensation
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Properly adjusted band saw guard Open side to band saw blade.

/ Oh - Bureau of Workers’
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Guarding
o Self-Adjusting Guards

- Guard moves away from the point of operation when
the material is fed into the machine.

» Guard returns to original position completely covering
the point of operation.

» Circular saw or table saw

Oh - Bureau of Workers’
lO Compensation




Self-Adjusting Guarding

o Advantages o Disadvantages
 Off-the-shelf guards are * Does not provide
often commercially maximum protection.
available. - May require frequent
maintenance and
adjustment.

Oh - Bureau of Workers’
lO Compensation
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