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AMERICAN NATIONAL STANDARDS

By approving this American National Standard, the ANSI Board of Standards Review confirms that the requirements for
due process, consensus, balance and openness have been met by Bll Standards, Inc. - (the ANSI-accredited
standards developing organization).

American National Standards are developed through a consensus process. Consensus is established when
substantial agreement has been reached by directly and materially affected interests. Substantial agreement means
much more than a simple majority, but not necessarily unanimity. Consensus requires that all views and objections be
considered, and that a concerted effort be made toward resolution. This process brings together volunteers and/or
seeks out the views of persons who have an interest in the topic covered by this publication. While B11 Standards,
Inc. administers the process and establishes procedures to promote fairness in the development of consensus, it does
not write the document and it does not independently test, evaluate or verify the accuracy or completeness of any
information or the soundness of any judgments contained in its standards or guidelines.

American National Standards are promulgated through ANSI for voluntary use; their existence does not in any respect
preclude anyone, whether they have approved the standards or not, from manufacturing, marketing, purchasing, or
using products, processes, or procedures not conforming to the standards. However, users, distributors, regulatory
bodies, certification agencies and others concerned may apply American National Standards as mandatory
requirements in commerce and industry.

B11l STANDARDS, INC. MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED AS TO THE FITNESS OF
MERCHANTABILITY OR ACCURACY OF THE INFORMATION CONTAINED WITHIN THIS STANDARD, AND
DISCLAIMS AND MAKES NO WARRANTY THAT THE INFORMATION IN THIS DOCUMENT WILL FULFILL ANY OF
YOUR PARTICULAR PURPOSES OR NEEDS. B11 Standards, Inc. disclaims liability for any personal injury, property
or other damages of any nature whatsoever, whether special, indirect, consequential or compensatory, directly or
indirectly resulting from the publication, use of, application or reliance on this document. B11 Standards, Inc. does not
undertake to guarantee the performance of any individual manufacturer or seller’s products or services by virtue of this
standard or guide, nor does it take any position with respect to the validity of any patent rights asserted in connection
with the items which are mentioned in or are the subject of this document, and B11 Standards, Inc. disclaims liability for
the infringement of any patent resulting from the use of or reliance on this document. Users of this document are
expressly advised that determination of the validity of any such patent rights, and the risk of infringement of such rights,
is entirely their own responsibility.

In publishing or making this document available, B11 Standards, Inc. is not undertaking to render professional or other
services for or on behalf of any person or entity, nor is B11 Standards, Inc. undertaking to perform any duty owed by
any person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment, or as appropriate, seek the advice of a competent professional in determining the exercise of reasonable
care in any given circumstances.

B11 Standards, Inc. has no power, nor does it undertake to police or enforce conformance to the requirements of this
document. B11 Standards, Inc. does not certify, test or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of conformance to any health or safety-related information in this
document shall not be attributable to B11 Standards, Inc. and is solely the responsibility of the certifier or maker of the
statement.

NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of the American
National Standards Institute require that action be taken periodically to reaffirm, revise, or withdraw this standard. You
may contact the Secretariat for current status information on this, or other B11 standards. Individuals interested in
obtaining up-to-date information on standards can access this information at http:\\www.nssn.org (or by contacting
ANSI). NSSN - A National Resource for Global Standards, provides a central point to search for standards information
from worldwide sources and can connect those who seek standards to those who supply them.
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Foreword (This Foreword is not part of the requirements of American National Standard B11.12-2005)

The primary objective of this standard is to eliminate, control or reduce hazards to individuals associated
with roll-forming and roll-bending machines by establishing requirements for the design, construction,
operation and maintenance of these machines. To accomplish this objective, responsibilities have been
assigned to the supplier (e.g., manufacturer, modifier, rebuilder and integrator), the user, and individuals in
the working environment.

The safeguarding of production systems in roll-forming and roll-bending operations is complicated by the
wide variety of operations and operating conditions; the variations in size, speed, thickness, and the kind
of pieces to be worked; the required accuracy of the finished work; the skill of operators; the length of run;
and the method of sheet feeding and part removal. Because of these varying factors in the operations
and in the workplace, a number of point-of-operation safeguarding methods (guards and devices) have
been covered in this standard.

The words "safe" and "safety" are not absolutes. An important element of safety is attitude. While the
objective of this standard is to eliminate, control, or reduce hazards, this standard recognizes that hazards
cannot be practically reduced to zero in any human activity. This standard is not intended to replace good
judgment, proper training, or personal responsibility. Operator skill, job monotony, fatigue, and experience
are safety factors that should be considered by the user.

The original B11.12 Standard was approved in 1983 and reaffirmed in 1989 as originally written. B11.12
was then revised and approved in 1996. That (1996) standard was then revised (its third) by the B11.12
Subcommittee, processed and administered by the Secretariat, and approved by the B11 Accredited
Standards Committee for submittal to the ANSI Executive Standards Council as a newly revised American
National Standard. Approval was given May 10, 2005.

Roll-forming and roll-bending machine technology is continuously evolving. This standard reflects the
most commonly used and time-tested state of the art at the time of its approval. The inclusion or omission
of language relative to any evolving technology, either in the requirements or explanatory area of this
standard, in no way infers acceptance or rejection of such technologies.

Inquiries with respect to the application of the substantive requirements of this standard and suggestions
for its improvement are welcomed and are to be sent to the B11 Standards, Inc. — POB 690905, Houston,
TX 77269. Attention: B11 Secretariat.

EFFECTIVE DATE

The following is informative guidance only, and not a normative part of this standard. This Subcommittee
recognizes that some period of time after the approval date on the title page of this document is necessary
for suppliers and users to develop new designs, or modify existing designs or manufacturing processes in
order to incorporate the new or revised requirements of this standard into their product development or
production system.

This Subcommittee recommends that suppliers complete and implement design changes for new
machines within 30 months of the approval date of this standard.

For existing or modified machines, this Subcommittee recommends that users should confirm that the
equipment / process has tolerable risk using generally recognized risk assessment methods within 30
months of the approval date of this standard. If the risk assessment shows that modification(s) is
necessary, refer to the requirements of this standard to implement protective measures for appropriate
risk reduction.

This standard was processed and submitted for ANSI approval by the B11l Accredited Standards
Committee on Safety Standards for Machines. Committee approval of this standard does not necessarily
imply that all committee members voted for its approval. At the time this document was approved as an
American National Standard, the ANSI B11l Accredited Standards Committee was composed of the
following member organizations:
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Exp|an ation of  This ANSI B11.12 — 2005 (R15) standard is divided into parts
formerly referred to as sections or chapters and now referred to
the format, and as clauses in line with the current ANSI style manual. Major

ANSI|I B11 divisions of clauses are referred to as subclauses and, when
. referenced by other text in the standard, are denoted by the
conventions subclause number (e.g., see 5.1).

The standard uses a two-column format to provide supporting
information for requirements. The material in the left column is
confined to “Standards Requirements” only, and is so captioned.
The right column, captioned "Explanatory Information" contains
information that the writing Subcommittee believed would help
to clarify the requirements contained in the standard. This
column should not be construed as being a part of the
requirements of this American National Standard.

As in all American National Standards, the term “SHALL”
denotes a requirement that is to be strictly followed in order to
conform to this standard; no deviation is permitted. The term
“‘SHOULD” denotes a recommendation, a practice or condition
among several alternatives, or a preferred method or course of
action.

Similarly, the term “CAN” denotes a possibility, ability or
capability, whether physical or causal, and the term “MAY”
denotes a permissible course of action within the limits of the
standard.

B11l conventions: Operating rules (safe practices) are not
included in either column of this standard unless they are of
such nature as to be vital safety requirements, equal in weight
to other requirements, or guides to assist in compliance with the
standard. The B11 standards do not use the term “and/or” but
instead, the term “OR” is used as an inclusive disjunction,
meaning one or the other or both. A distinction between the
terms “individual” and “personnel” is drawn. Individual includes
personnel (employees, subcontractors, consultants, or other
contract workers under the indirect control of the supplier or
user) but also encompasses persons who are not under the
direct or indirect control of the supplier or user (e.g., visitors,
vendors, etc.). Gauge refers to a measuring or testing
instrument; gage refers to a limiting device (e.g., backgage).

Suggestions for improvement of this standard will be welcome.
They should be sent to B11 Standards, Inc.-POB 690905,
Houston, TX 77269 - Attention: B11 Secretariat.

Annexes A-D are for information purposes only.

Introduction
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The primary purpose of every machine tool is to process parts. Hazards exist that may result in injury
during production, maintenance, commissioning and de-commissioning.

The primary purpose of the ANSI B11 series of machine tool safety standards is to devise and propose
ways to minimize risks of those potential hazards. This can be accomplished either by an appropriate
machine design, by restricting personnel or other individuals’ access to hazard areas, and by devising
work procedures to minimize personnel exposure to hazardous situations. This is the essence of the
ANSI B11 series of safety standards.

The responsibility to reduce these risks to a tolerable level, or eliminate them is divided between the
equipment supplier (i.e., manufacturer, rebuilder, modifier, integrator), the equipment user and its
operating personnel. The figure below provides an overview of this standard and in particular, the
responsibilities and requirements for the supplier and user, including the user personnel.

(2) Normative References
| (3) Definitions

(1) Scope

(4.1) Supplier (4.2) User fo (4.3) User
i Personnel

(5.1) Task and Hazard
Identification

(5.2) Risk assessment/
Risk reduction Comply with training

and safety procedures

B11.TR3

(6) Design and
Construction

B11.TR1
B11.TR4

(7) Installation, Testing
and Start-up ; NFPA 70
NFPA 70E

(8) Safeguarding

(9) Operation and
Maintenance

Note: Solid lines denote required references; dashed lines denote informative ones.

This standard is segregated into the following clauses and attendant responsibilities (see also, the inter-
relationships depicted in the Introduction’s graphic):
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1) Scope — Provides the boundaries or limits of the standard (i.e., what is included and usually, what is
excluded).

2) Normative references — Other standards which in whole or in part, provide additional requirements when
referenced in the normative text (i.e., left-hand column of clauses 4 — 9) of this standard.

3) Definitions — Terms used in this standard, together with their definitions (terms are defined if they are unique,
are jargon, or used in a manner or context inconsistent with their common everyday usage or meaning).

4) Responsibility — The general responsibilities of the supplier, user, and the user’s personnel.

5) Hazard control (task/hazard identification & risk assessment/reduction) — Although clause 5 is intended to
encourage a shared responsibility between supplier and user, the requirements of this clause may fall
primarily on either entity.

6) Design and construction — Generally, the supplier is responsible for the entire requirements of clause 6, with
the understanding that the user may add or modify these requirements through the purchase agreement.

7) Installation, testing and start-up — Although predominantly the responsibility of the user, the supplier will
normally provide assistance either directly (providing personnel) or indirectly (instruction materials). The
responsibility of the supplier for layout and installation is to the extent that the user requires his involvement.

8) Safeguarding — This is normally a shared responsibility but often, either the supplier or the user will provide
the requirements of clause 8.

9) Operation and maintenance — The user is normally responsible for the requirements of clause 9, with
possible assistance from the supplier for training or documentation.
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AMERICAN NATIONAL STANDARD B11.12-2005 (R15)

American National Standard for Machines —

Safety Requirements for
Roll-forming and Roll-bending Machines

STANDARD REQUIREMENTS EXPLANATORY INFORMATION

(Not part of American National Standard for machine
tools — Safety Requirements for Roll-forming and Roll-
bending Machines - ANSI B11.12-2005 (R15))

1 Scope

11 General El.1l

This standard specifies the safety requirements for the For examples of roll-forming / roll-bending
design, construction, operation and maintenance (including machines, see Figures A.1 — A.4 (Annex A).
installation, dismantling, and transport) of roll-forming and

roll-bending machines.

NOTE: In the context of this standard, the term “machine” The terms roll-former / roll-bender, and roll-
used without any other qualification refers to a roll-former /  forming / roll-bending machine are considered
roll-bender. synonymous.

1.2 Descriptions

roll-forming machines: Roll-formers are self-contained
machines normally consisting of a base, chassis, stand,
transmission drive, electrical system, tooling and lubrication
system, which are capable of continuous lineal forming of
material progressively through one or more sets of rotating
dies or rolls and associated tooling to achieve a
predetermined configuration (see Figures 1 and 2, Annex A).

roll-bending machines: Roll-benders are self-contained
machines normally consisting of a base, chassis,
transmission drive, electrical system, dies, or rolls, which are
capable of producing a bend across the width of flat or
preformed material by means of one or more rotating dies or
rolls and other tooling to achieve a predetermined
configuration (see Figures 3 and 4, Annex A).

1.3 Included machines
The requirements of this standard apply to those single-
purpose or multipurpose powered machines similar in
construction and function to roll-forming and roll-bending
machines or portions thereof, such as, but not limited to:
Roll-bending machines:

- beading machines;

- carando rolls;

- combination rotary machines;

- crimping machines;

- curling machines;

- flanging machines;

- four-roll-bending machines;
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AMERICAN NATIONAL STANDARD

B11.12-2005 (R15)

STANDARD REQUIREMENTS

- plate bending machines;

- initial pinch rolls;

- plate curving machines;

- plate rolling machines;

- power forming machines;
- power rolls;

- pyramid bending machines;
- ring-rolling machines;

- roll-forming machines;

- slip rolls;

- two-roll curving machines.

14 Excluded machines
The requirements of this standard do not apply to the
following types of equipment:
- assel mills;
- bar mills;
- blooming mills;
- calender mills;
- calendering rolls;
- compression bending machines;
- cross roll straightening machines;
- cutoff and slitting equipment;
- dedimpling machines;
- draw benches;
- draw bending machines;
- forging reducing rolls;
- four-slide machines;
- hot scalping pipe mills;
- ironworkers (see B11.5);
- merchant mills;
- pipe bending machines;
- plate mills;
- plug rolling mills;
- press brakes (see B11.3);
- rotary peeling mills;
- spinning machines;
- stretch bending machines;
- swaging machines;
- thread rolling machines;
- tube bending machines (see B11.15).

2 References

This standard is intended to be used in conjunction with the
following American National Standards:

2.1 Normative references

The following normative documents contain provisions which,
through reference in this text, constitute provisions of this
American National Standard. At the time of publication, the
editions indicated were valid. All normative documents are
subject to revision, and parties to agreements subject to this
American National Standard should consider applying the
most recent editions of the normative documents listed
below.

ANSI / ASSE Z244.1-2003, Control of hazardous energy;
Lockout/tagout and alternative methods

ANSI / ASME-2001, Boiler and Pressure Vessel Code,
Division 1, Section VI

EXPLANATORY INFORMATION

E2.1

In addition to the normative voluntary consensus
standard references, the reader should investigate
the existence of mandatory codes, specifications
or regulatory standards, e.g., those standards
found at title 29 of the Code of Federal
Regulations (OSHA standards — see also
www.osha.gov).

See also, 29 CFR 1910 Parts 147 and 333 b(2)
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AMERICAN NATIONAL STANDARD B11.12-2005 (R15)

STANDARD REQUIREMENTS EXPLANATORY INFORMATION

ANSI B11.19-2003, Performance Criteria for Safeguarding
ANSI / NFPA-70-2002, National Electrical Code

ANSI / NFPA-70E-2004, Electrical Safety Requirements for
Employee Workplaces

ANSI / NFPA-79-2002, Electrical Standard for Industrial
Machinery

ANSI A14.3-2002, Safety Requirements for Fixed Ladders

ANSI Z535.1-2002, Safety color code. See also 29 CFR 1910.144, Safety color code for
marking physical hazards.

ANSI Z535.2-2002, Environmental and facility safety signs See also 29 CFR 1910.145. Specifications for
accident prevention signs and tags.
ANSI 7535.3—-2002, Criteria for Safety Symbols

ANSI 7535.4-2002, Product Safety Signs and Labels

2.2 Informative references E2.2
The following documents to the right are not normative  ANSI B11.TR1 — 2004, Ergonomic Guidelines for
references, but may be helpful in conforming to the the Design, Installation and Use of Machine Tools
requirements of this standard.
ANSI B11.TR3 — 2000, Risk Assessment and
Risk Reduction — A guide to estimate, evaluate
and reduce risks associated with machine tools.

ANSI B11.TR4 - 2004, Selection  of
Programmable Electronic Systems (PLC/PES) for
Machine Tools

ANSI/IEEE 518-1982 Electromagnetic
compatibility

3 Definitions
3.1 awareness barrier: An attachment that, by

physical contact, warns personnel of an approaching or
present hazard.

3.2 awareness signal: A device or signal that, by
means of audible sound or visible light, warns of a present or
approaching hazard (see awareness barrier).

3.3 bending: The application of stress concentrated at
specific points to permanently turn, press or force from a
straight, level or flat condition to a curved or angular
configuration.

34 control reliability: The capability of the roll-former  E3.4 See also, safety-related function.
/ roll-bender control system, the safeguarding, other control

components and related interfacing to achieve a safe state in

the event of a failure within their safety-related functions.
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35 device: A piece of equipment or a mechanism
designed to serve a special purpose or perform a special
function.

3.6 die(s) [roll]: the tooling used in a machine for
forming, drawing or assembling metal or other material.

3.7 drive: The source of mechanical force and energy
to impart machine motion.

3.8 emergency stop control: A control that when
actuated, initiates immediate or controlled stopping action of
hazardous motion of the machine.

3.9 guard: A barrier that prevents exposure to an E3.9 Also full guard, point of operation guard,
identified hazard. interlocked barrier guard

391 guard, adjustable barrier: A guard with

provisions for adjustment to accommodate various

jobs or tooling set-ups.

3.9.2 guard, interlocked [barrier]: A barrier, or

section of a barrier, interfaced with the machine

control system in such a manner as to prevent

inadvertent access to the hazard.

3.10 hazard [hazardous]: A condition or set of
circumstances that can cause physical harm to an exposed
individual.

3.11 hazard zone [area]: An area or space that poses
an immediate or impending physical hazard.

3.12 immediate stop command: A command that
initiates an action(s) to stop a hazardous motion (or situation)
at any point in the roll-former / roll-bender cycle.

3.13 inch (jog): To impart momentary motion to the
machine by manual means.

3.14 individual: A person, including personnel, who E3.14 See also, personnel.
may or may not be under the direct control of the supplier or
user.

3.15 integrator: Any supplier that designs, provides, E.3.15 See also, supplier.
manufactures or assembles a roll-forming / roll-bending

machine, or designs, provides or assembles the

safeguarding, control interfaces, interconnections or the

control system into a roll-forming / roll-bending machine.

3.16 manufacturer: Any supplier that designs, E.3.16 See also, supplier.
manufactures or assembles a roll-forming / roll-bending
machine or system.

3.17  modification:

To make a change to the roll-forming / roll-bending machine
that changes its original purpose, function, capacity,
operation or safeguarding requirements.
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3.18 modifier: Any supplier that changes the original E.3.18 See also, supplier and modification.
purpose, capacity or function of the roll-forming / roll-bending
machine by design or construction.

3.19 monitoring: The checking of system components
to detect a failure of a component, subassembly or module
that affects the performance of the safety-related functions.

3.20 normal stop command: A command that
initiates an action(s) to stop motion(s) or situation(s) at the
end of a roll-forming / roll-bending machine cycle or at other
points required by the machine functions.

3.21 operator: An individual who performs production
work and who controls the roll-former / roll-bender.

3.22  personnel: An individual(s) who is employed by or  E3.22 The term ’“personnel” includes sub-
on behalf of the user. contractors, consultants, or other contract workers
under the indirect control of the supplier or user.

3.23 pinch point: An area, excluding the point of
operation, that poses a hazard by exposure to moving parts
of the roll-former / roll-bender, its related machines or
equipment, or the material or workpieces.

3.24  point of operation: The location in the roll-former
/ roll-bender where material or a workpiece is positioned and
work is performed.

3.25 presence sensing device: A device that creates
a sensing field, area or plane to detect the presence of a part
of an individual's body.

3.26  reconstruction [rebuilding]: Restoring the roll-  E.3.26 See also, supplier.
forming / roll-bending machine or system to its original
design, purpose, capacity and function.

3.27  rebuilder: Any supplier that restores a roll-forming  E.3.27 See also, supplier.
/ roll-bending machine to its original design, capacity,
purpose, and function.

3.28 rebuilding: Restoring the roll-forming / roll-bending
machine to its original design, purpose, capacity, or function.

NOTE - Rebuilding involves the restoration or replacement of
major components of the machine and is not considered a
maintenance or repair activity.

3.29 redundancy: The use of multiple means to
perform the same function.

3.30 safety-related function: That portion of the
control system or safeguarding device that eliminates
exposure to a hazardous situation or reduces risk to a
tolerable level.
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