ANSI B11.27-2020

American National Standard

Safety Requirements for
Electro Discharge Machines

ANSI-Accredited Standards Developer and Secretariat:

B11 Standards, Inc.
POB 690905
Houston, TX 77269, USA

APPROVED: 7 JULY 2020

by the American National Standards Institute
Board of Standards Review

‘.can N i

COPYRIGHT PROTECTED DOCUMENT
Copyright © 2020 by B11 Standards, Inc.

All rights reserved. Printed in the United States of America
No part of this publication may be reproduced in any form, in an electronic retrieval system or
otherwise, without the prior written permission of B11 Standards, Inc.



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 B11 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.

Neither B11 Standards, Inc. nor any of the organizations or individuals that assisted in authoring, developing,
editing or distributing this standard (B11 Standards, Inc. and such organizations and individuals collectively
referred to as the “Contributing Parties”) makes any warranty, either expressed or implied, as to the fithess of
merchantability or accuracy of the information contained within this standard. The Contributing Parties disclaim
and make no warranty that the information in this document will fulfill any of your particular purposes or needs.
The Contributing Parties disclaim 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. The Contributing Parties do 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. The Contributing Parties disclaim 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, the Contributing Parties are not undertaking to render
professional or other services for or on behalf of any person or entity, nor are the Contributing Parties 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. In addition to conforming to the requirements of this
standard, the responsible personnel must also make an independent determination as to whether a machine,
activity or condition complies with the applicable legal requirements in the relevant jurisdiction(s).

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. The
American National Standards institute does not develop standards and will in no circumstances give an interpretation of an
American National Standard. Moreover, no person shall have the right or authority to issue an interpretation of an American
National Standard in the name of the American National Standards Institute. Requests for interpretations should be
addressed to the Secretariat (B11 Standards, Inc.,).

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.

Published by: B11 Standards, Inc.,
POB 690905, Houston,TX - USA
Copyright © 2020 by B11 Standards Inc.
All rights reserved. Printed in the United States of America

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without
the prior written permission of the publisher.



Table of Contents Page

O] VYL@ ] I v
DIFFERENCES BETWEEN ISO 28881 AND ANSI BLL.27 ...ttt ettt ettt a e sttn e st s s saban e s s eaaee s AV
[ IS IO 72RO v
[ O I AV = B Y [ PR RRTORRRTTRR \V
CONTEXT (HOW TO READ/USE THIS DOCUMENT) ...ciiiiiiiet ettt sttt st sne e \V
INQUIRIES . ...ttt e e st e e s bt e s teesabeeeateesabeeeabeeesbee e seeeateeeabeeesteeeabeeesbee e beeeateeebeeesteeenbeeenreeaneeestreens \Y
(DAY IO 21V = N SRR Vi
LN IO 110 L 1 1 T VI
ORGANIZATION AND APPLICATION OF B11 DOCUMENTS ...ttt ettt ettt re e v sbae v VI
S O 1 = R 10
2 NORMATIVE REFERENGCES ... oottt ettt ettt ettt e e ettt e e s e bt e s s b e e s s abb e e e s sab e e e s s bbeessbbesessbbesessabbeeeas 11
2.1 INFORMATIVE REFERENCES ... .vttiiitetesittiessetttsesisetessssssssassesesasssssssisssssssssssssasssssssassssssasssssssssssssssssesssssessssssesesssssenes 11

I B Tt 1AV 101 R 12
G RESPONSIBILITIES . ... .ottt ettt ettt e s ettt e e s b et e e s ettt e e s aabeeesaabeseesbaeeesasbeeesaabeaeessbaeessasbeesssabeneesarbenens 15
4.1 SUPPLIER RESPONSIBILITIES ©.utttviittieiiiittttieteessiiissstessesssassssssessessssssssssssssssssmissssssssssssmisssssssessssmissssssessssmisssseseessssninnes 15
42 USER RESPONSIBILITIES ..vvttttvtvstssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesessssresemmmne 15
4.3 IMODIFIER RESPONSIBILITIES ....vvvteietetesiseeessststeesaisessssosssssssssesessssessssesssssssssssssssssssssassssssssssssssssssssssssssessssesssssssssessssens 15
4.4 PERSONNEL RESPONSIBILITIES. .. . uuuuuuuuuuuuuusssusssussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnss 16

5 RISK ASSESSMENT PROECESS ... ..ottt ettt et e s et e s s bt e e s s eab e e e e sab e e s s s b beessabbeeessbbesessabeeeeas 17
6 DESIGN, CONSTRUCTION, HAZARDS AND RISK REDUCTION MEASURES ........ccoooi it 19
6.1 GENERAL REQUIREMENTS ...utttitteestteesteeeteeastesassssasseeassesasesassesassssassseaasssassssasssssssssansesssssssnsesasssansesasessnsessssesanseesnsns 19
6.2 SAFETY-RELATED PARTS OF THE CONTROL SYSTEMS.....iicutttiitieeiiiiitttietesssssisttessesssssisssssssessssssssssssesssssssssssssessssssssnes 19
6.3 (@1 2y TV (] ] =TSR 20
6.3.1 (LYoo [SSY] [=Te £ 1o o TR 20
6.3.2 Risk reduction measures relating to Operating MOUES ..........covviriiiireiie e 20

6.4 SR L=l =60l ] N LR 25
0.4.1 (@] o] - 1A To] T LI o] o BT SO SO U TP UPTUURTTPTRTN 25
6.4.2 e 0eT o= o0y R (o] o F OO P PP T P T PP OPR PP 25

6.5 HAZARDS AND RISK REDUCTION MEASURES .....eeiiiiiiittttieeee et iiitsttteeseessssssssesssesssasssbsssssessssssbssssssssssissbsssssssssssassssesss 25
6.5.1 (Y=o Eo T g Loz I =V 2= Y o T 25
6.5.2 [ [To g [or= I A=V 2= Y 0 YT 27
6.5.3 [N [Tl 1 F= V2= o YT 29
6.5.4 Hazards generated by materials and substances processed or used by the EDM ..........ccccocevviniininencicnenens 29
6.5.5 Hazards generated by power failure and reStoration .............ocoveiiiiiiiiieie e 30
6.5.6 Hazards generated by neglecting ergonomic prinCipleS..........ccoviiiiiiiiiie e 31

6.6 Y/ =YL= Ty T 31

7  LAYOUT, INSTALLATION, TESTING AND START-UP. ...ttt 32
7.1 (N[ TR 32
7.2 [N U 1 RSP 32
7.3 LN Y 1 (0] P OO 33
7.3.1 FLOOT TOBAING ...ttt bbbt b et b e nn et b s bbbt s r e bt ar e enenr e 33
7.3.2 F AN g 1ol o To] 1o o OO SO RUSOUP TR 33
7.3.3 Electrical requirements for iNSTAITALION ...........ccoiiiiiiiii e 33
7.3.4 Hazardous ENErgy ISOLALION ..........oiiiiiiee ettt ettt sb et b ettt sb et et e sbe e ebenbe e 34
7.3.5 o |03 S 34

7.4 TESTING AND START=UP ..eteiiiiteieeiiteeeeietteeesiteeessteesssesesesssssaeesassesssaseeeeaastesesasessssaseseeaassasesassessssbesessassesessrenessssrneeas 34

IS o N A @ 1 O @ 1\ [ = O 1 TR 35
8.1 [N 70 10 N N IR 2T £ 35

9 SET-UP, OPERATION AND MAINTENANCE ...ttt sttt e e s st e e st e e s s et e e e s saba s e s s erbeee s 35
9.1 (=N = TR 35
92 IMACHINE SET-UP PROCEDURES .....uuttiiiiiiiiiitttitieeeeesiisbssisssssssiissssssssesssassssssssssssssssssssssssssssiissssssssssssisssssssssesssssssssssses 35



9.3 ()11 27N L] N ORI 36

9.4 Y N =Y N ol =S PRT 37
9.4.1 (LT a =T - | 37
9.4.2 Y oo 1) 1 To7= N o] 3T 38
9.4.3 MAINTENANCE INSPECTIONS. ... vttt sttt st sttt bt sb s ebe s b e e e besbe e ebe s b e s e abesaeseabenbeseebenee e 38

9.5 S U2 oAV 1] [ 39

9.6 CONTROL OF HAZARDOUS ENERGY ....cuvviieiitteeesitteesiettesesissessssbssssssssesssassessssssssssassesssassssssssssessssssessssssessssssessssssseees 40

9.7 INITIATION OF NORMAL OPERATION ....uuvtieiiittieeiiteeesittessssstesssessessssssesssssssesssasssssssssessssssssssssssessssssssssssssessessressssssenes 40

9.8 R = =3 I T L N S TR 40

9.9  PERSONAL PROTECTIVE EQUIPMENT (PPE) ...ttt 40

10 INFORMATION FOR USE ...ttt ettt ettt s e e e ettt e e s st et e e s bt e e e e abba e e e eabee s e sbbeessabbeeessabeeeessrreas 41

|0 R €1 =N =1 = 7 E SRR 41

10.2  MARKINGS, SIGNS AND WRITTEN WARNINGS .....ciiiiiiiittiiiitieesieiittieesee st esastasssesssssiasbsssessssssssbbssssessssssssbassessessssassssesss 41

10.3  INSTRUCTION HANDBOOK ... .ueieiitttetietetessetesesiseeessesstsesasssssssesessassssessssssessssssssassssssassssessassssssassesessssssessssesssssssesssans 41
10.3. 7 InStruction handbOOK — GENEIAL ...........vuiiiiiii ettt e e e s st e e e s s b e e s s sbb b e e s sabeeesssbbeeeas 41
10.3.2  Special recommendations for EDM Site Preparation............ccccoiiiieiiniiienie st 41

11 TRAINING ...ttt ettt e e ettt e e ettt e e seateee s et beeesaabeesesabeeeeessbeeeeaabeseesbeeeeesabeeeesabeeeessbesessabaneesreaeesarrees 48

| I R €1 =N =1 7 OO RPN 48

T1.2  TRAINING ELEMENTS ... iiitutttttieeiiiiittttttteeessiiitsssseesesssaisssssessssssasssssessesssasssssssssssssssssstsssssssssssssbsssessssssasbrssesssesssassrssenss 48
1,27 Tr@INING PIOQIAMS . ..euvieutietiesteseesteesteeteassesssesssesseesseasseassessaesseesseesseasseasseassesssesseessesssessesssesssessseensesnsesssenssnssenns 49

| T O 1= ==y o] = =YY [N TR 50

11.4  MAINTENANCE PERSONNEL TRAINING .....uuvtietittttesittteesesteeessssesssassssessssssessossssssassssssassstessssssssssssesesssssssesissesesssssnsssnns 50

11.5  SUPERVISOR TRAINING ...uutttiiieeittiittittteeessisisstetessesssssssassessesssassasssessesssassssssssesssssssssbessesssssssbbbessessssssasbesssesessssassrsrenss 50

T 1.6 RETRAINING ..eitiiiiiiiitiiii ittt ettt ettt ettt ettt et et eeeeeee s e e eeeees et ee e e ee e e ea e e e ee s e s e e ee s e e e e e e e e e s e e e e ae s e e e e e s e ae e e e e ae e e e eae e e ae s e e e eeeeeeaeseaeseeesesnsnsennsnn 50

12 DECOMMISSIONING PROGCESS ...ttt ettt e bttt e e s et e s s s ba e e s s bt e e s s abbee s e sbbeesssbbaeesssbaeeeians 51

12.1  SUPPLIER RESPONSIBILITIES ..eeiiiiiiuttttteeeeeiiiitttstessessiiisssssessessssassssessesssssisssssssssssssissssssssssssssssssssessssssisssssssssesssmnssssesses 51

12.2 USER RESPONSIBILITIES . uuttttiieeiiiiittteteeeessiiissssseesessssssssssessesssassssssssssssssisssssssssssssissssssessssssissssssessssssimissssesseesssnissresses 51

12.3  MODIFIER RESPONSIBILITIES ..iiiiiiiutttttieeeeiiiittttteesessiisssstsessesssssssssessesssasssssssssssssssissssssssssssssssssssssssssssssssssssesssmnssssesees 51

12.4  DECOMMISSIONING TASK 1ttviiiieiiiiittreteeeeesiiisssstesesssiaissssessesssasissssesssssssaistssssessssiisssssesssssiiisssteesessiimrtessees . 52

12.5 CONTROL OF HAZARDOUS ENERGY ..tvtiiiiiiiiitttrieeeessiiitttstessesssesssssessesssasisssssssssssssisssssssssssssssssssssssssssimisssssssesssnssssesses 52

| -0 U 1 SRR 52

12.7  TRANSFER OF INFORMATION AND RISK ....eittttttttitetetetetetesesssssesssesssesssssesssssssssssssssssssssessseseseessseereteretetete.. 52

ANNEX A — EXAMPLES AND SCHEMATIC DIAGRAMS (INFORMATIVE).....ccoiciiiiiciecie et 56
ANNEX B - FIRE PROTECTION ...ttt ettt ettt ettt e e ettt e e s ettt e s s bt e e e s eab e e e s sabe e e s sabaeessabbaeessnbeeessbbeessasbeeeesans 62
ANNEX C — PERFORMANCE OF THE SAFETY-RELATED FUNCTION(S) ..eooere ittt 68
ANNEX D — GENERAL GUIDELINES FOR OPERATOR TRAINING ...ttt ettt 69



FOREWORD
(This Foreword is not part of the requirements of American National Standard B11.27-2020)

This American National Standard began using the ISO 28881-2013 standard as a ‘template’ document; that
standard is an international type-C standard that deals with the safety requirements for electro discharge
machines (EDMs).

The impetus to create a U.S. safety standard for EDMs was based primarily on the fact that while these
machines are not currently manufactured in the U.S., they remain in wide use in the U.S., so the B11 SDC
agreed to create a type-C standard for EDMs using the ISO standard as a starting point. Two very significant
and substantial differences between ISO and ANSI B11 machine safety standards remain however:
e |SO standards only address manufacturer (supplier) requirements whereas ANSI B11l standards
address both supplier AND user requirements;
e |SO standards only address machines made after the approval date of the standard whereas ANSI
B11 standards address both new machines AND existing ‘legacy’ machines.

ANSI has rules and procedures regarding the national adoption of ISO standards as American National
Standards. The adoption can be:

e identical (so noted by containing “IDT” in the alpha-numeric designation meaning that it is identical
in technical content, structure and wording with only perhaps minimal editorial changes to the ISO
standard, or;

e modified (so noted by containing “MOD” in the alpha-numeric designation meaning some changes
beyond those above have been made to the ISO standard but is still maintains the “vice-versa”
principle; or

e not equivalent which means the national standard is not equivalent to the 1ISO standard in technical
content and structure and the changes have not been clearly identified.

Under these adoption rules, ANSI B11.27 would not qualify as either a “identical” or a “modified” adoption of
ISO 28881, because this national standard contains many additional user requirements, as well as guidance
on using risk assessment to address legacy (existing) machines. The “vice-versa” principle is not maintained
in the sense that while compliance with ANSI B11.27 would automatically confer compliance with ISO 28881,
however, compliance with ISO 28881 requirements would fall short of meeting the additional requirements
for the North American market and that are contained in ANSI B11.27 since there are no “user requirements”
in ISO 28881.

This standard is intended to be used by organizations using the subject equipment or undertaking the design,
construction, installation and/or supply of such equipment. This standard also includes information to be
provided by the supplier to the user.

DIFFERENCES BETWEEN ISO 28881 and ANSI B11.27

As noted above, ANSI B11.27 deals with user requirements and existing (legacy) machines. The structure
of the document represents a sort of ‘hybrid’ structure between the typical ISO document structure and the
typical (ANSI) B11 structure in order to better accommodate the changes by including additional requirements
for the user and information on existing machines.

HISTORY

This is the first edition of this B11.27 standard, which is a type-C standard. It has been developed to integrate
with the broader B11.0 (type-A) standard on general safety/risk assessment and the B11.19 (type-B) standard
on risk reduction measures.

The B11 series of standards for machines began with safety requirements for power presses in 1922. Since
that time, safety standards/requirements for a variety of machines have been developed and continually
updated and revised to become a series of some three dozen B11 standards and technical reports. This
series contains Type-A standards such as B11.0 and ANSI/ISO 12100 on broad/general safety requirements,
Type-B standards such as B11.19 and all of the B11 technical reports dealing with broad safety aspects such
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as risk reduction measures, ergonomics, lean/safety integration and noise, and Type-C standards addressing
specific machine types or groups or like machines.

EFFECTIVE DATE

The following information on effective dates is informative guidance only, and not a normative part of this
standard. The B11.27 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
and machinery systems within 30 months of the approval of this standard.

The B11.27 subcommittee recommends that users evaluate whether existing machinery and machinery
systems have acceptable risk within 30 months of the approval date of this standard using generally
recognized risk assessment methods. If the risk assessment shows that modification(s) is necessary, refer
to the requirements of this standard to implement risk reduction measures (risk reduction measures) for
appropriate risk reduction.

Context (how to read/use this document)

The writers of this document understand that the reader/user of this American National Standard is unlikely to read
it cover-to-cover but instead (for example), might use the Table of Contents as a sort of ‘roadmap’ to find a very
specific topic and then review only that topic. However, the reader/user of this standard is informed that the
elements (clauses, subclauses, etc.) of these documents are sequenced and often interrelated in such a way as to
state requirements that may very well be dependent on text in a section(s) that precedes the actual requirement. It
therefore becomes vital and important for the reader/user of this standard to ensure they understand the depth,
range and especially the context of the section or topic in which the actual requirement appears.

Inquiries

Inquiries with respect to the application or the substantive requirements of this standard, and suggestions for its
improvement are welcomed, and should be sent to the B11 Standards, Inc. POB 690905, Houston, TX 77069 -
Attention: B11 Secretariat.



Development

This standard was processed and submitted for ANSI approval by the B11 Standards Development Committee
(B11 SDC) 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 standard was approved as an American National
Standard, the ANSI B11 SDC was composed of the following member organizations:

Alan Metelsky, FS, Eng., Chair / Anne Mathias, PE, Vice-Chair / David Felinski, Secretary
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At the time this standard was approved, the ANSI B11.27 Electro-Discharge Machines Subcommittee had the
following members who participated in the development of this standard:
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David Felinski, Chairman
Chris Felinski, Secretary
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B11 Standards
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Deere

Omron

Boeing
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Explanation of the The standard uses a two-column format to provide supporting information for

format, and ANSI
B11 conventions

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. 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.

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.

B11 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
conformance with the standard. The B11 standards generally use the term
“OR” as an inclusive disjunction, meaning one or the other or both, but on
occasion will use the term “and/or” to emphasize the fact that both are fully
intended in cases where the Subcommittee believed it was imperative to
make that clear. 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.).
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Introduction

The main purpose of most every industrial machine is to process materials. Inadvertent interference with, or
accidental misdirection of released energy during production, maintenance, commissioning and de-commissioning
can result in injury.

The purpose of the ANSI B11 series of machinery safety standards is to devise and propose ways to eliminate or
minimize risks of the potential hazards associated with the required tasks. This can be accomplished either by an
appropriate machine design or by restricting personnel or other individuals’ access to hazard zones, and by devising
work procedures to minimize personnel exposure to hazardous situations. This is the essence of the ANSI B11
series of safety standards. This standard recognizes that zero risk does not exist and cannot be attained. However,
a good faith approach to risk assessment and risk reduction should achieve an acceptable risk level.

Organization and Application of B11 Documents
The B11 standards and technical reports can be associated with the ISO “type A-B-C” structure as described
immediately below, and as shown in Figure 1.
. Type-A standards (basis standards) give basic concepts, principles for design, and general aspects that
can be applied to machinery;
. Type-B standards (generic safety standards) deal with one or more safety aspects or one or more types
of engineering controls (safeguards) that can be used across a wide range of machinery:
. Type-C standards (machinery safety standards) deal with detailed safety requirements for a particular
machine or group of machines.

The B11.0 standard on general safety requirements common to ANSI B11 machines is primarily a “type -A” standard
in that it applies to a broad array of machines and contains very general requirements. However, in many areas it
also contains very specific requirements. B11.19, B11.20, B11.21, B11.25, B11.26, as well as the entire B11 series
of Technical Reports are all typical “Type-B” documents addressing general safety elements that can be used
across a wide range of machinery (such as B11.19 and B11.26) or as a standard when combining machines
(B11.20). The B11 series of Technical Reports are informative documents that may be generally applied to many
different machines, and as such would fall into the “Type-B” category. The machine-specific (“Type-C”) B11
standards contain detailed safety requirements for a particular machine or group of machines. The Type-A B11.0
and the Type-C (machine-specific) B11 standards are intended to be used concurrently by the supplier and user of
machines. When a Type-C standard deviates from one or more provisions dealt with by this standard or by a Type-
B standard, the Type-C standard requirement generally takes precedence. Any deviation in conforming to a
requirement of any standard should be carefully evaluated and based on a documented risk assessment.

C

Machine-Specific
B11.x Standards

B

B11.19, B11.20, B11.21, B11.25, B11.26,
B11 Series of Technical Reports

A

B11.0

Figure 1 — Organization of the B11 series of documents
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As of the date of approval of this standard, the ANSI B11 series of American National Standards and Technical
Reports on machinery safety consisted of the following documents shown in the list below. The user should check
www.bl1standards.org/current-standards or a licensed reseller such as ANSI (www.ansi.org) for the current

versions of any of these documents.

www.bl1standards.org/store.

#

B11.0
B11.1
B11.2
B11.3
B11.4
B11.5
B11.6
B11.7
B11.8
B11.9
B11.10
B11.11
B11.12
B11.13
B11.14
B11.15
B11.16
B11.17
B11.18
B11.19
B11.20
B11.21
B11.22
B11.23
B11.24
B11.25
B11.26
B11.27
B11.TR1
B11.TR2
B11.TR3
B11.TR4
B11.TR5
B11.TR6
B11.TR7
B11.TR8
B11.TR9
B11.TR10

List of the ANSI B11 Series of Safety Standards and Technical Reports

SHORT TITLE / TOPIC

Safety of Machinery

Mechanical Power Presses

Hydraulic & Pneumatic Power Presses

Power Press Brakes

Shears

Ironworkers

Manual Turning Machines w/ or without Auto Control

Cold Headers and Cold Formers

Manual Milling, Drilling, & Boring Machines

Grinding Machines

Sawing Machines

Gear and Spline Cutting Machines

Roll Forming and Roll Bending Machines

Single & Multiple-Spindle Automatic Bar and Chucking Machines
Withdrawn (Coil Slitting Machines; combined into B11.18)

Pipe, Tube and Shape Bending Machines

Powder / Metal Compacting Presses

Horizontal Hydraulic Extrusion Presses

Machines Processing or Slitting Coiled or Non-Coiled Metal
Performance Requirements for Risk Reduction Measures (Safeguarding)
Integration of Machinery into a System

Machine Tools Using Lasers for Processing Materials

Turning Centers and Automatic Numerically Controlled Turning Machines
Machining Centers & CNC Milling, Drilling & Boring Machines
Transfer Machines

Large Machines

Functional Safety for Equipment / Machine Control Systems
Electro-Discharge Machines

Ergonomics

Metal Working Fluids

Withdrawn (Risk Assessment / Risk Reduction Guide)

Selection of Programmable Electronic Systems (PES/PLC)

Noise Measurement

Withdrawn (Safety Control Systems for Machines)

Integration of Lean and Safety

Sustainable Safety Systems Through Inspection of Risk Reduction Measures
Cybersecurity

Guidance on Artificial Intelligence into Machinery Safety Applications

ANSI/ISO 12100 Safety of machinery (identical adoption of ISO 12100-2010)

YEAR
2020

2009 (R20)
2013

2012

2003 (R20)
1988 (R20)
2001 (R20)
1995 (R20)
2001 (R20)
2010 (R20)
2003 (R20)
2001 (R12)
2005 (R20)
1992 (R20)
(1996)
2001 (R20)
2014 (R20)
2004 (R20)
2006 (R20)
2019

2017

2006 (R20)
2002 (R20)
2002 (R20)
2002 (R20)
2015 (R20)
2018

2020
2016

1997 (R16)
(2000 R15)
2004 (R15)
2006
(2010)
2007 (R17)
202x

2019

2020

2012

All archival / historical versions of the documents are available at

YPE
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http://www.b11standards.org/current-standards
http://www.b11standards.org/

AMERICAN NATIONAL STANDARD

B11.27-2020

STANDARD REQUIREMENTS

American National Standard for Machines —

EXPLANATORY INFORMATION

Safety Requirements for Electro Discharge Machines

1 Scope
This standard specifies safety requirements and/or risk
reduction measures, applicable to Electro Discharge
Machine (EDM) equipment and EDM systems, such
as:
a) manually controlled
e die sinking;
e drilling machines.
b) numerically controlled
e die sinking;
e drilling machines;
e wire cutting machines.

This standard addresses hazardous conditions during
the wuse and foreseeable misuse in normal
environments and non-explosive atmospheres and
associated machine tasks including transportation,
installation, maintenance, repair and dismantling for
removal or disposal.

This standard is also applicable to auxiliary devices
essential for EDM processing and includes information
to be provided by the supplier to the user.

This standard is not applicable to arc eroding and
electro-chemical machining equipment.
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(This column is not part of the requirements of this
American National Standard for Machines — Safety
Requirements for Electro Discharge Machines, ANSI
B11.27-2020).

El

Electrical discharge machining is a machining
method primarily used for hard metals or those that
would be very difficult to machine with traditional
techniques.

EDM typically works with materials that are
electrically conductive, although methods for
machining insulating ceramics with EDM have also
been proposed.

EDM can cut intricate contours or cavities in pre-
hardened steel without the need for heat treatment
to soften and re-harden them. This method can be
used with any other metal or metal alloy such as
titanium, hastelloy, kovar and inconel.  Also,
applications of this process to shape poly-crystalline
diamond tools have been reported.

EDM is often included in the "non-traditional” or "non-
conventional" group of machining methods together
with processes such as electrochemical machining
(ECM), water jet cutting (WJ, AWJ), laser cutting and
opposite to the "conventional” group (turning, milling,
grinding, driling and any other process whose
material removal mechanism is essentially based on
mechanical forces).

Ideally, EDM can be seen as a series of breakdown
and restoration of the liquid dielectric in-between the
electrodes.

See also, Annex A for several examples of EDMs.



