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PREFACE TO AMERICAN NATIONAL STANDARD 

(This Preface is not a normative part of American National Standard ANSI/PLASTICS B151.1) 
 
The information contained in this Preface is not part of this American National Standard (ANS) and has not 
been processed in accordance with ANSI’s requirements for an ANS.  As such, this Preface may contain 
material that has not been subjected to public review or a consensus process.  In addition, it does not 
contain requirements necessary for conformance to the standard. 
 
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 the Plastics Industry 
Association (aka PLASTICS), 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 or seeks out the views of persons who have an interest in the topic 
covered by this publication.  While the Plastics Industry Association administers the developmental 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. 
 
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 (PLASTICS). 
 
Neither the Plastics Industry Association nor any of the organizations or individuals that assisted 
in authoring, developing, editing or distributing this standard (the Plastics Industry Association and 
such organizations and individuals collectively referred to as the “Contributing Parties”) makes any 
warranty, either expressed or implied, as to the fitness 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. 
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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).  
 
The Plastics Industry Association has no power, nor does it undertake, to police or enforce conformance to 
the requirements of this voluntary standard.  The Plastics Industry Association does not certify, test or 
inspect products, designs, or installations under this standard 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 the Plastics Industry Association 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 standard. 
 
Individuals interested in obtaining up-to-date information on standards can access this information at 
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. 
 
Published by: 
 
The Plastics Industry Association 
1425 K Street NW, Suite 500 
Washington, DC 20005 
 
Copyright © 2017 by the Plastics Industry Association 
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. 
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Foreword  
(This Foreword is not part of American National Standard ANSI/PLASTICS B151.1-2017) 
 
The primary objective of this standard is to minimize hazards to personnel associated with the use of 
injection molding machines by establishing requirements for the manufacture and use of these machines.   
 
This standard is a revision of American National Standard ANSI/SPI B151.1-2007 - Safety Requirements 
for the Manufacture, Care, and Use of Horizontal Clamp Injection Molding Machines, and it has been 
combined with American National Standard ANSI/SPI B151.29-2014 - Safety Requirements for Vertical 
Clamp Injection Molding Machines.  The B151.29 standard has been formally withdrawn as an American 
National Standard upon the approval of this newly ‘combined’ B151.1. 
 
Some of the key differences between this standard and the prior edition include but are not limited to: 
 Additional definitions were required and some existing definitions were updated to reflect state of the 

art and harmonization; 
 Inclusion of safety requirements addressing the characteristics of vertical clamp IMMs; 
 Making optional, the use of a mechanical device on horizontal clamp IMMs (still required for vertical 

clamp IMMs); 
 Some paragraphs required modification for clarity and intent; 
 Additional details on electrical requirements were added; 
 Additional explanatory material and illustrations were added; 
 Some paragraphs required modification and other paragraphs were added to conform more closely to 

changes in technology; 
 Extensive changes related to safety circuits and safety circuit performance were made, where safety 

interlocks are no longer exclusively done by the position sensors but other non-contact and coded 
interlock switches are now allowed so long as the same level of safeguarding performance is 
maintained, to effectively protect against hazards from IMMs; 

 Risk reduction measures and hierarchy of controls added as a guide to the hazards elimination process; 
 Information for use of the machinery is expanded to include PPE and operator’s training as mandatory 

requirements for users of the equipment; 
 Differentiations between electrically and mechanically powered machines have been minimized; 
 Motion/No Motion option for platen core and ejectors movement has been updated to reflect new safety 

requirements for the area of access; 
 Additional user requirements were defined to clearly state the need for using the risk assessment 

process in the molding operation; 
 Extensive updates to annexes include presence sensing safeguarding devices and two hand control.  

 
To assist in the interpretation of these requirements, responsibilities have been assigned to the supplier, 
the remanufacturer, the modifier, and the user.  The project on revising the horizontal injection molding 
machine standard and combining the safety requirements for both horizontal IMMs and vertical IMMs into 
a single standard was initiated under the auspices of the Machinery Safety Standards Committee of the 
Equipment Council of the Plastics Industry Association.  The Plastics Industry Association has long been 
concerned with operator safety on plastics processing equipment.  Accordingly, the Equipment Council of 
the Plastics Industry Association has established a standards development committee charged with the 
task of establishing necessary standards. 
 
A standard addressing the manufacture and use of both horizontal and vertical clamp injection molding 
machines is complicated by the wide variety and sizes of machines manufactured and in use, and by the 
virtually infinite combinations of parts being produced, the production methods used, and the operating 
conditions existing in industry today.  The committee has made efforts to simplify and streamline the 
requirements as much as practicable.    
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Effective Date 
The following information on effective dates is informative guidance only, and not a normative part of this 
standard.  This committee 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 committee recommends that suppliers complete and implement design changes for new machines 
and machinery systems within 18 months of the approval of this standard. 
 
The committee recommends that users evaluate whether existing machinery and machinery systems have 
acceptable risk within 18 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 (protective measures) for appropriate 
risk reduction. 
 
The ANSI/PLASTICS B151.1 is considered a “type-C” standard.  Plastics Industry Association standards 
can be associated with the ISO “A-B-C level” structure as described below: 

 Type-A standards (basis standards) give basic concepts, principles for design, and general 
aspects that can be applied to machinery (e.g., ANSI B11.0; ANSI/ISO 12100); 

 Type-B standards (generic safety standards) deal with one or more safety aspects or one or 
more types of safeguards that can be used across a wide range of machinery (e.g., ANSI 
B11.19; ISO 13849-1); 

 Type-C standards (machinery safety standards) deal with detailed safety requirements for a 
particular machine or group of machines (e.g., ANSI/PLASTICS B151.1; EN 201). 

 
Suggestions for improvement of this standard will be welcome. Inquiries with respect to the application of, 
or substantive requirements of, this standard should be addressed to the Plastics Industry Association, 
1425 K Street, NW, Ste. 500, Washington, DC 20005.  The Injection Molding Subcommittee of the 
Equipment Council was responsible for the development of this standard, and had the following members 
who contributed substantively to the development of this standard: 
 

Jim Pilavdzic - Chair Husky Inj. Molding Systems Michael Ortolano Absolute Machinery Corp. 
John Adamowicz Arburg, Inc. Floyd Pierson Jaeger Unitek 
Dale Bartholomew Maruka USA Ted Sberna White Horse Safety 
Tom Betts Wittmann Steve Schroeder Invensys 
Bob Budanowec Sumitomo/Demag Chris Soranno SICK, Inc. 
Shawn Burns Berry Plastics Earl Sowders Toyota 
Farid Danial Ipex Doug Sten, PhD Pilz Automation 
Stan Glover Zeiger Industries Andrei Toth Engel 
Josh Harding Toshiba Machine John Toth Rockwell Automation 
Larry Keller Milacron David Felinski – 

Secretary 
Plastics Industry Association 
Standards Program Coordinator Loren Mills S.A.F.E. LLC 
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Explanation of the 
format of this 
American National 
Standard, and 
ANSI / PLASTICS 
B151 conventions 
 

This ANSI/PLASTICS B151.1 – 2017 American National 
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 committee believed would help 
clarify the requirements of the standard or to provide examples 
or additional reference information.  This column is not a 
normative part of the standard as it contains no requirements 
and 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. 
 
To achieve uniform interpretation, it is imperative to read and 
understand the definitions (clause 3) of this standard. 
 
B151 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 B151 standards generally do not use the term 
“and/or” but instead, preferentially use the term “OR” which is 
used as an inclusive disjunction, meaning one or the other or 
both.   
 
Suggestions for improvement of this standard are welcomed.  
They should be sent to: 
Plastics Industry Association 
1425 K Street NW, Suite 500 
Washington, DC 20005 - Attention: B151 Secretariat. 
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American National Standard for Plastics Machinery 
 

Safety Requirements for Injection Molding Machines 
 
STANDARD REQUIREMENTS 
 

EXPLANATORY INFORMATION 
(Not a normative part of American National Standard B151.1-
2017 – Safety Requirements for Injection Molding Machines) 
 

1 Scope, Purpose, and Application  
1.1 Scope E1.1 
The requirements of this standard apply to Horizontal 
and Vertical Clamp Injection Molding Machines 
(HCIMMs and VCIMMs) that process plastic materials 
and inject said material into a mold(s) held closed by the 
acting clamp. 
 

Injection molding machines are used for the 
cyclic production of molded parts from plastics or 
rubber.  The plasticized material is injected 
through a nozzle into a mold containing one or 
more cavities in which the article is formed.  
HCIMMs and VCIMMs (or “IMMs”) simply 
differentiate between the orientation of the 
clamping mechanism to the molds.  

IMM suppliers and users shall use the risk assessment 
process in the manufacture, maintenance, and use of 
the machinery to eliminate or reduce risk.   
 
Deviations from the requirements of this standard shall 
be based on a documented risk assessment that 
demonstrates acceptable residual risk. 
 
Safety requirements for the use of ancillary equipment 
or molds for IMMs are not covered by this standard. 
 
 

 
 
 
 
Applications which are not covered or clearly 
detailed in this standard should be subject to a 
risk assessment. 
 
A list of hazards common to IMMs appears in 
clause 6 of this standard.  Compliance with this 
standard is considered to adequately control 
hazards identified in clause 6.  Other hazards not 
listed in clause 6 that can occur with IMMs should 
be evaluated using the risk assessment process, 
and may require additional risk reduction 
measures not included in this standard. 

 
See also, ANSI B11.0 for comprehensive 
information on the risk assessment process.   

1.2 Purpose  
The purpose of this standard is to identify and address 
known hazards to personnel working on, or adjacent to, 
an IMM. 
 

 

1.3 Application  
The user shall ensure that the use of an IMM shall be in 
conformance with the requirements of clause 4. 
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2 Normative references  E2  
The following standards contain provisions that, through 
reference in this document, constitute provisions of this 
American National Standard.  At the time of publication, the 
editions indicated were valid.  All standards are subject to 
revision, and parties to agreements based on this American 
National Standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below.   
 
This standard is to be used with the following American 
National Standards: 

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.  
 

ANSI Z535.3-2011,  Criteria for Safety Symbols 
 

 

ANSI Z535.4-2011,  Product Safety Signs and Labels 
 

 

ANSI Z97.1-2009,  Safety Glazing Material Used in Buildings—
Safety Performance Specifications and Methods of Test  
 

 

SAE J 1273-2009  Recommended Practices for Hydraulic Hose 
Assemblies 
 

 

NFPA 79-2015, Electrical Standard for Industrial Machinery 
 

 

NFPA 70-2014,  National Electrical Code 
 

 

NFPA 70E-2015,  Standard for Electrical Safety in the Workplace 
 

 

ANSI B11.0-2015,  Safety of Machinery 
 

 

ANSI B11.19-2010, Performance Criteria for Safeguarding  

 
2.1 Informative references E2.1 
The following documents to the right (under 
E2.1) are not normative references, but may be 
helpful in conforming to the requirements of this 
standard. 

ANSI/SPI B151.27-2013,  Safety Requirements for the 
Integration, Care, and Use of Robots with horizontal and vertical 
Injection Molding Machines 
 

 ANSI/ASSE Z244.1-2016,  Control of Hazardous Energy – 
Lockout / Tagout and Alternative Methods 
 

 ANSI Z535.1-2011,  Safety Colors 
 

 ANSI Z535.2-2011,  Environmental and Facility Safety Signs 
 

 ANSI Z535.5-2011,  Safety Tags and Barricade Tapes (for 
Temporary Hazards) 
 

 ANSI Z535.6-2011,  Product Safety Information in Product 
Manuals, Instructions and Other Collateral Materials 
 

 ANSI B11.TR1-2016, Ergonomics Guidelines for Design 
Installation and Use 
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 ANSI / UL 6420-2012,  Used for system isolation equipment and 
rated as a single unit. 
 

 ANSI / UL 61800-5-2-2012,  Standard for Adjustable Speed 
Electrical Power Drive Systems – Part 5-2: Safety Requirements 
– Functional 
 

 ANSI / ISO 12100-2012 (ISO 12100-2010 IDT),  Safety of 
machinery — General principles for design — Risk assessment 
and risk reduction 
 

 ISO 13849-1:2015,  Safety of machinery -- Safety-related 
parts of control systems -- Part 1: General principles for 
design 
 

 ISO 13849-2:2012,  Safety of machinery -- Safety-related 
parts of control systems -- Part 2: Validation 
 

 ISO 13855:2010  Safety of machinery — Positioning of 
safeguards with respect to the approach speeds of parts of the 
human body  
 

 ISO 13732-1:2006,  Ergonomics of thermal environments; 
Methods for the assessment of human contact with hot surfaces 
 

 ISO 14119-2013, Safety of machinery – Interlocking devices 
associated with guards – Principles for design and selection 
 

 ISO 4413:2010,  Hydraulic fluid power - General rules and 
safety requirements for systems and their components 
 

 AN-108 – SPI Recommended Guideline for Using Hydraulic 
Accumulators on Injection Molding Machines 
 

 AN-134 – SPI Recommended Guideline for Technical Manuals 
Supplied with Plastics Machinery and Related Equipment 
 

 AN-137 – SPI Recommended Guideline for Safety Signs for 
Plastic Machinery and Related Equipment 
 

 AN-143 – SPI Recommended Guideline Entrained Gas 
Processing in Horizontal Injection Molding Machines 
 

 AN-144 – SPI Guideline for Manufacture, Integration, and Use 
of Magnetic Clamping Systems on Horizontal Injection Molding 
Machines 
 

 AN-150 – SPI Recommended Guideline for Arc Flash  
 

 Note:  Readers are advised that “AN” documents are SPI 
(PLASTICS) guidance documents and can be obtained 
from the Plastics Industry Association website, at: 
http://www.plasticsindustry.org/AboutPlastics/content.cfm?Item
Number=1528&navItemNumber=1224 
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3 Definitions  
For the purposes of this standard, the following 
definitions apply:  

 

3.1 alarm:  An indication that a failure or mis-
adjustment of a device has occurred. 
 

 

3.2 anti-repeat:  The part of the control system that is 
designed to limit the IMM to one cycle even though the 
actuating mechanism is held in the “operate” position.  
Anti-repeat requires release of actuating controls before 
another cycle can be initiated. 
 

E3.2  The primary purpose of anti-repeat is to 
limit the operation to one cycle when a single 
cycle is intended.  Anti-repeat circuitry or 
systems can detect sticking or “tie-down” of 
controls system devices such as pushbutton start 
or two-hand control.  

3.3 automatic cycle (continuous):  A selectable 
mode of operation of the IMM which allows it to perform 
more than one cycle. 
 

 

3.4 barrel:  The cylinder portion of the 
plasticizing/injection unit within which the material is 
processed. 
 

 

3.5 clamp:  That portion of the IMM that holds two 
halves of a mold and opens and closes the mold. 
 

 

3.6 coasting:  Power-free deceleration to stop 
motion, including unintentional gravity descent. 
 

 

3.7 concurrent:  Acting in conjunction; used to 
describe a situation wherein two or more control devices 
exist in an actuated condition at the same time (but not 
necessarily simultaneously). 
 

 

3.8 control circuit:  The circuit of a control apparatus 
or system that carries the control signals directing the 
sequential motion/cycling of the IMM by signaling the 
devices to affect IMM motion. 
 

E3.8  Examples of devices used within a control 
circuit include hydraulic and pneumatic valves, 
switches and buttons, servo motors, etc. 

3.9 control system:  Sensors, manual input, and 
mode selection elements, interlocking and decision 
making circuitry, and output elements provided to the 
IMM actuators, operating devices or mechanisms.    
 

 

3.10 core:  Stationary or movable mold part that 
shapes a portion of a molded part. 
 

E3.10  Movable cores are normally (set) moved 
into position before injection takes place, and are 
normally (pulled) moved out of position to allow 
ejection of the molded part to occur. 
 

3.11 cycle:  A complete movement from the initial start 
position back to that same start position. 
 

E3.11  The normal start position is when the 
clamp is open, injection unit retracted, screw or 
plunger at shot size, ejectors reset, cores pulled, 
and mold area protection open and splatter 
shield in place. 
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3.12 ejector:  Any and all provisions built into the IMM 
or mold for the release of the finished product from the 
mold. 
 

E3.12  The ejectors may be actuated by the 
motion of the IMM platen or by hydraulic, electric 
or pneumatic circuitry integral with, or 
independent of, the IMM circuits. 
 

3.13 electrically driven axis:  System consisting of an 
electric motor, a motor control unit and any additional 
contactors. 
 

 

3.14 emergency stop device:  Manually actuated 
control device used to initiate an emergency stop 
function. 
 

E3.14  An emergency stop button is one such 
type of emergency stop device. 

3.15 employer:  See user. 
 

 

3.16 guard:  A barrier that provides protection from a 
hazard. 

 

3.16.1  fixed guard:  A guard affixed in such a 
manner (for example, by screws, nuts, welding) that 
it can only be opened or removed by the use of tools 
or by destruction of the affixing means. 

  

3.16.2  movable guard:  A guard which may be 
moved or removed without the use of tools.  

E3.16.2  A hinged or sliding guard is considered 
a movable guard. 

3.16.3  gate:   A safeguarding device arranged to 
enclose the hazard zone before machine motion can 
be initiated. 

E3.16.3 The mold area gate(s) may be opened 
and closed with each IMM cycle.  Also known as 
“movable gate.”  See also, ANSI B11.19. 

3.17 hazard:  A potential source of harm. 
 

 

3.18 injection unit(s):  The portion of the IMM that 
processes or delivers material into a mold. 
 

 

3.19 instructions:  Documentation for the installation, 
operation, maintenance, and safe use of the IMM. 
 

E3.19  See also, SPI AN-134  
 

3.20 installer:  An individual, partnership or 
corporation responsible for placement and preparation 
for use of a machine. 
 

E3.20  Responsibility for installation of the 
machine usually depends on the terms of the 
purchase agreement. 

3.21 integrator:  An entity that designs, provides, 
manufactures or assembles a machine, its associated 
machines or equipment, the safeguarding, control 
interfaces, interconnections or the control system into a 
machinery system.  See also, supplier; user. 
 

E3.21  Under certain circumstances (i.e., acting 
as a builder, modifier, integrator), the user 
becomes a supplier. 

3.22 interlock:  A  design in which the state of controls 
or devices or signals either permits or restricts the 
operation of another. 
 

E3.22  Mechanical, electrical, fluid power or other 
type of device or means to prevent a hazardous 
situation(s) under specified conditions. 
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3.23 large IMM:  
a) machines with a clamping unit and tie-bars where: 
 
e1 or e2  >  1200 mm (47 in) (see Figure 1a), and 
e3 maximum opening between the platens is greater 
than 1200 mm (47 in) (see Figure 1e). 
 

E3.23  Tie-bar spacing of greater than 1200 mm 
(47 inches) is the recognized dimension where 
whole body access to the mold area may be 
expected to allow the operator to manually 
remove the molded part.  On machines with 1200 
mm (47 inches) or less between tie-bars, it is 
expected that the operator will remove the 
molded part by standing on the normal working 
surface outside the tie-bars. 
 

 
Figure 1a) – Vertical Clamp Machine with 

Tie-Bars 

 
b) Machines with horizontal clamping unit and tie-bars 
(see Figure 1(b)) where: 
 
e1 or e2  >  1200 mm (47 inches) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1b) – Horizontal Clamp Machine with 

Tie-Bars 
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c) machines with vertical clamping unit without tie-bars 
where: 
e1  > 1200 mm (47 in) (see Figure 1b); or 
e2  > 1200 mm (47 in) and 
e3 maximum opening between the platens is greater 
than 1200 mm (47 in) (see Figure 1c and 1e) 
 
 

Figure 1c) – Vertical Clamp Machine without 
Tie-Bars 

d) machines with horizontal clamping unit without tie-
bars (see Figure 1(d)), where: 
 
a < 850 mm (33.5 in.) and e1 > 400 mm (15.7 in.) and 
e2 > 400 (15.7 in.); or 
e1  > 1200 mm (47 in.); or 
e2  > 1200 mm (47 in.) 

 
Figure 1d) - Horizontal Clamp Machine 

without Tie-Bars 

  

 

 

 

 

 

Figure 1e) – Maximum Opening Between the 
Platens 

3.24 locking device:  A device intended to lock a 
guard in the closed position and interlocked to the safety 
control system. 
 

 

3.25 lockout:  The placement of a lockout device on an 
energy isolating device, in accordance with an 
established procedure, ensuring that the energy 
isolating device and the equipment being controlled 
cannot be operated until the lockout device is removed. 
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3.26 maintenance personnel: Qualified personnel 
trained and authorized to maintain the machine. 
 

 

3.27 manual mode:  A selectable mode of operation of 
the IMM which allows individual IMM motions to occur 
while commanded by a hold-to-run control device. 

E3.27  Manual mode is not intended for 
production of parts. 
Exception: Set-up sequences in manual mode 
do not require hold-to-run control, e.g. auto 
purge, oil preheat, etc. 

3.28 manufacturer:  See supplier. 
 

 

3.29 modification: A change to the machine or 
machinery system that alters its original purpose, 
function, capacity, operation or safeguarding 
requirements. 
 

E3.29  A modification could affect such areas as 
the control system(s), (electrical, hydraulic, 
pneumatic, etc.), IMM motions, walkways, 
ladders, enclosures, platforms, guards, etc. 

3.30 modifier:  Any supplier that changes the original 
purpose, function or capacity of the machine or 
machinery system by design or construction.  See also, 
supplier; user; and modification. 
 

 

3.31 mold area:  The area between the platens. 
 

 

3.32   mold change:  The physical process of removing 
and/or installing the tool (or portion thereof) used to form 
the desired product. 
 

 

3.33 mold set or set-up mode:  A selectable mode of 
operation of the IMM that only allows individual IMM 
motions to occur while commanded by hold-to-run 
control device and limits the speed of platen motion and 
injection forward motion for the purpose of mold 
installation and setting mold parameters. 
 

 

3.34 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. 
 

 

3.35 motor control unit:  Unit to control the movement 
and standstill of the electric motor, with or without an 
integrated electronic device. 
 

E3.35  Examples of integrated electronic devices 
include a frequency converter or contactor. 

3.36 normal production:  The utilization of the IMM to 
perform its intended production function. 
 

 

3.37 operator:  Individuals who are trained and 
authorized by the user to perform production activity on 
the IMM. 
 

 

3.38 operator’s gate:  A movable guard arranged to 
protect individuals from mold area hazards. 
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3.39 operator’s station:  An area from which the 
operator initiates IMM functions or motions. 
 

 

3.40 plastic:  Any material processed by the IMM. 
 

 

3.41 platen:  The stationary or moving member of a 
IMM where the mold is fastened.  
 

 

3.42  platform: 
3.42.1  maintenance:  The purpose of a maintenance 

platform is to provide access to the mold area 
for maintenance functions and shall not be used 
during normal production. 

3.42.2  working:  A working surface provided for the 
purpose of operator access to the mold area 
during normal production. 

 

 

3.43 presence sensing device:  A device that creates 
a sensing field, area or plane to detect the presence of 
an individual or object and provides an output signal(s).  
 

E.3.43  Examples of presence-sensing devices 
include but are not limited to: 

 light curtains; 
 area scanning devices; 
 safety mats or safety floors; 
 pressure sensitive bumpers; 
 radio frequency devices.  

 
3.44 protective stop:  The stopping of a machine 
initiated by safeguarding devices. 

E3.44  This type of stop typically results in an 
immediate stop command and allows the orderly 
cessation of motion or the hazardous situation 
and allows for the retention of program logic to 
facilitate restarting of the machine.  This type of 
stop includes stop Categories 0, 1 and 2 as 
defined in NFPA 79.  Also known as safety stop. 

3.45 purging:  The clearing of material from the 
injection unit to the atmosphere. 
 

 

3.46 rebuild:  Restoring a portion of the IMM to its 
original purpose, capacity, or function.   
  

E3.46  Some change in original design may be 
required to comply with clauses 4 and 9 of this 
standard. 
 

3.47 remanufacture:  The redesign or restoration of a 
complete IMM. 
 
 

E.3.47  Remanufacture typically includes but is 
not limited to the following: 
 complete dismantling of the IMM; 
 cleaning and carefully inspecting all parts; 
 reworking worn parts to as new condition or 

replacing with new parts; 
 reconditioning barrels, screws, etc., to meet 

applicable standards and guidelines; 
 completely reconditioning or replacing 

power system components to meet 
applicable standards and guidelines; 
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 thoroughly inspecting all electrical and 
control systems and replacing components 
/ systems as required; 

 removing modifications which are not in 
conformance with clauses 7 and 9 of this 
standard and informing the user of the 
removal. 

3.48 remanufacturer:  Any individual, corporation, 
partnership or other legal entity or form of business 
whose business is the remanufacture of the IMM. 
 

 

3.49 repair:  The restoration of a portion of an IMM to 
its original function using original design by replacement 
or re-working of worn or damaged parts.  
 

E.3.49  Repair may include such items as 
replacement or re-work of an injection unit, 
barrel, screw, pump, motor, tie-bars, clamp 
cylinders, valves, seals, gaskets, timers, relays, 
PLC's, etc. 

3.50 robot:  A multifunctional manipulator designed to 
move parts, end of arm tools, or specialized devices 
through variable programmed motions for the 
performance of a variety of tasks. 
 

 

3.51 safe standstill:  A state during which additional 
measures are taken to prevent unexpected motion. 
 

E3.51  See also, Annex C and UL 61800-5-2 
(safe torque off  [STO]). 

3.52 safeguarding device:  A device that provides 
protection from a hazard(s) by preventing or detecting 
exposure to the hazard zone.   

E3.52  This does not include personal protective 
equipment; (e.g., hand tools, safety glasses, 
safety goggles, face shields, safety shoes).  See 
also, ANSI B11.19. 

3.53 safety related input:  Input to the motor control 
unit used to interrupt the energy supply to the drive of 
the electrically driven axis.  
 

 

3.54 safety sign:  A visual alerting device in the form 
of a sign, label, decal, placard, or other marking that 
advises the observer of the nature and degree of the 
potential hazard(s) that can cause injury or death. 
 

E3.54  See also, clause 9. 

3.55 semi-automatic cycle:  A selectable mode of 
operation of the IMM which allows it to perform one 
complete cycle and then stop. 
 

E3.55  Also known as single cycle. 

3.56 set-up:  Any work performed to prepare the IMM 
to perform its normal production operation. 
 

 

3.57 set-up personnel:  Individuals who are trained 
and authorized by the user to prepare the IMM and 
ancillary equipment for production. 
 

 

3.58 shall:  The word “shall” denotes a requirement 
that is to be strictly followed in order to conform to this 
standard; no deviation is permitted.  
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3.59 should:  The word “should” denotes a 
recommendation, a practice or condition among several 
alternatives, or a preferred method or course of action. 
 

 

3.60 single station IMM:  An IMM having only one 
mold half on the stationary platen. 
 

 

3.61 splatter:  Molten plastic ejected from the IMM. 
 

 

3.62 standstill (controlled stop):  Condition under 
which there is no movement of the parts of the machine. 
 

E3.62  See also, Annex C and UL 61800-5-2 
(safe operating stop [SOS]). 

3.63 synchronous actuation:  Concurrent actuation 
where the time lag between the start of one input signal 
and the start of the other is less than or equal to a 
predetermined time interval. 
 

 

3.64 supplier:  An individual, corporation, partnership 
or other legal entity or form of business who provides 
equipment or services. 
 

E3.64  The supplier is sometimes referred to as 
the “manufacturer.”  When the user provides 
equipment or services, the user is considered to 
be the supplier within the scope of that work 
activity.  Under certain circumstances (i.e., acting 
as a builder, modifier, integrator), the user may 
act as a supplier within the scope of that work 
activity. 

3.65 tagout:  A means to prevent the inadvertent re-
energization of machinery or equipment using a tag 
securely fastened to an energy isolating device.  
 

 

3.66 two-hand control device:  An actuating control 
that requires the synchronous use of both the operator’s 
hands to initiate a machine cycle and concurrent use 
during the hazardous portion of the machine cycle. 
 

 

3.67 user:  An individual, corporation, partnership other 
legal entity or form of business that utilizes a machine, 
machine production system or related equipment. 
 

E3.67  The user is sometimes referred to as the 
“employer.”  Under certain circumstances (i.e., 
while acting as a builder, modifier, integrator), the 
user becomes the supplier. 

3.68 vapors:  Gas or steam formed by processing 
plastic. 
 

 

3.69 vent cover:  A barrier covering the vent port 
opening. 
 

 

3.70 vent port:  An opening provided in the barrel to 
permit vapors to exit the material during processing. 
 

 

 
4 Existing IMMs E4 
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5 Responsibility for manufacture, re-manufacture, repair, modification, rebuild  
5.1 Responsibility E5.1 

Within the scope of their activity, the supplier and the 
user either separately or jointly shall perform a risk 
assessment to identify hazards, assess risks and reduce 
risks to an acceptable level within the scope of their 
respective work activities, per this standard. 
 

See also, ANSI B11.0. 

5.2 Manufacture  
The manufacture of a new IMM shall be in accordance 
with clauses 7 and 9 of this standard. 
 

 

The user is responsible for identifying and mitigating 
sources of risk, including point of operation hazards 
associated with the installation, set-up, operation, 
maintenance and servicing of IMMs in accordance with 
a documented risk assessment such as that described 
in ANSI B11.0. 
 

The “process” of risk assessment includes both 
risk assessment and risk reduction, and involves 
as an initial step, setting the limits of the risk 
assessment.  See also, ANSI B11.0 for additional 
information on risk assessment. 
 

Risk assessment for IMMs shall be conducted 
periodically and risk reduction measures shall be 
applied based on the risk assessment process 
contained in ANSI B11.0.  The risks associated with the 
tasks and hazards shall be considered in developing 
risk reduction measures appropriate for the application.   

Risk assessments should be conducted 
periodically, or when: 
 existing equipment is automated; 
 a new process is created by utilizing 

previously used components 
 an existing machine is repaired/refurbished 

with comparable components; 
 an existing machine is reconfigured; 
 an existing machine is moved to a new 

facility or a different space in the existing 
facility but not reconfigured; 

 components are added to or removed from 
the system; 

 equipment in an existing system is modified 
or replaced with new equipment that has 
new features that are not comparable to the 
original equipment; 

 components in an existing system are 
modified or replaced with new components 
that have new features that are not 
comparable to the original components; 

 relocation of equipment; 
 acquisition of used equipment. 

 
The user shall ensure that all IMMs are in conformance 
with clauses 4 and 9, and the portions of clause 7 that 
are applicable to the user.   

For application portions of clause 7, the user 
should identify tasks that must be performed on or 
with the machines, and the hazards associated 
with the tasks.   
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5.3 Remanufacture  
The remanufacture of an IMM shall be in accordance 
with clauses 4 and 9 of this standard.  Remanufacture 
shall not reduce the level of safety performance of the 
IMM at the time of its original manufacture or previous 
remanufacture. 
 

 

5.4 Modification E5.4 
The modification made to existing IMMs shall be in 
accordance with clauses 4 and 9 of this standard that 
apply to the modification.  Any modification shall not 
reduce the level of safety performance of the IMM at the 
time of original manufacture or remanufacture. 
 

For the purpose of this standard, bringing an IMM 
into conformance with the requirements of clause 
4 is considered a modification. 
 

5.5 Repair E5.5 
Repair shall be done properly according to the IMM 
supplier information, and shall be performed with 
equivalent or better components. 
 

The intent of this subclause is to ensure that 
repairs are done properly with equivalent or 
better components. 

5.6 Rebuild  
Rebuild of any portion of an existing IMM shall be in 
accordance with clause 4 and clause 9 of this standard. 
Rebuild shall not reduce the level of safety performance 
of the IMM at the time of original manufacture or 
remanufacture. 
 

 

5.7 Instructions  
 Supplier E5.7.1  

The supplier shall furnish instructions with the IMM. 
 

See also, SPI AN-134. 

 Modifier  
Any person modifying an IMM shall furnish instructions 
specific to the modification. 
 

 

 Remanufacturer  

Any person remanufacturing an IMM shall furnish 
instructions with the remanufactured IMM. 
 

 

6 List of hazards E6  
Clause 6 includes specific recognized hazards 
associated with typical IMM structures or configurations.  
Risk Reduction measures as described in clause 7 shall 
be implemented to reduce the risk associated with these 
hazards. 
 
The following Figures 2 and 3 are used to identify 
hazards in this clause. 

A specific design could introduce hazards 
identified in this standard.  See also, ANSI B11.0.  
 
For more machine structures, see also, Annex H 
– Example configurations of IMMs. 
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Figure 2 – Top and side views of a typical HCIMM with guards removed 

(Horizontal clamp injection molding machine with horizontal clamping unit and horizontal injection unit, 
shown without guards for illustration clarity) 
 
KEY: 

1) Mold area, part insert and removal area 
2) Clamping mechanism area 
3) Area of movement of core and ejector drive mechanisms outside areas 1& 2 
4) Nozzle area 
5) Injection unit area(s) 
6) Feed opening area(s) 
7) Area of the heater(s) of the injection cylinders 
8) Parts discharge area 
9) Hoses 
10) Area inside the guards and outside the mold area 

 
 

Licensed to Dionne Bulin. ANSI order X_506304. Downloaded 4/12/2018 4:06 PM. Single user license only. Copying and networking prohibited.



AMERICAN NATIONAL STANDARD B151.1 – 2017 

 STANDARD REQUIREMENTS EXPLANATORY INFORMATION 

 

© 2017 – Plastics Industry Association Page | 15 

 

 
Figure 3 – Top and Side Views of a Typical VCIMM 

(Vertical clamp injection molding machine with vertical clamping unit and horizontal injection unit, shown 
without guards for illustration clarity). 
 
KEY: 

1) Mold area 
2) Clamping mechanism area 
3) Area of movement of core and ejector drive mechanisms outside areas 1& 2 
4) Nozzle area 
5) Injection unit area(s) 
6) Feed opening area(s) 
7) Area of the heater(s) of the injection cylinders 
8) Parts discharge area  
9) Hoses 
10) Area inside the guards and outside the mold area 
11) Part insert and removal area 
12) Area beneath areas 1 or 3 or 11 
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6.1 Mold area E6.1  Area 1 of Figures 2 or 3 in 6.1. 
 Mechanical hazards – all machine types E6.1.1  

Crushing, shearing or impact hazards caused by 
movement of the: 

 platen(s); 
 plasticizing units into the mold area; 
 cores and ejectors and their drive mechanisms; 

The area between the platens/inside the mold 
area (see also, area 1 of Figures 2 or 3 in 6.1). 

 integrated auxiliary systems; 
 tie-bar(s); 
 objects expelled from the mold; 
 rotary table; 
 solid material released from the nozzle(s); 

For example, mold mounting, robots, etc. 

 shut-off nozzles, mold/valve gates or other melt-
flow control mechanisms; 

 movement of the platen due to gravity (VCIMM); 
 shuttle table (VCIMM). 

 

 

 Thermal hazards – all machine types E6.1.2   

Burns due to the operating temperature of: 
 hot surfaces; 
 heating and cooling systems supplied as an 

integral part of the IMM; 

Could be associated with the mold or heating 
plates or lines. 
 

 plasticized material released from/through the 
mold; 

 

 plasticized material released from the injection 
unit(s) 

 nozzles. 
 

See also, 7.5.4.1. 

6.2 Clamping mechanism area E6.2  Area 2 of Figures 2 or 3 in 6.1. 
 Mechanical hazards – all machine types E6.2.1 

Crushing, shearing or impact hazards caused by 
movement of the: 

 platen(s); 
 drive mechanism of the platen(s); 
 core and ejector drive mechanism; 
 platen due to gravity;  
 mechanical device (drop bar or jam bar) 
 platen / vertical injection unit due to gravity. 

 

See also 7.4.2, and Figure H1 (Annex H). 

 Thermal hazards  

Burns due to the operating temperature of the: 
 nozzle/barrel assembly; 
 plasticized material or vapors discharging from 

the nozzle/barrel assembly. 
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6.3 Core and ejector drive mechanisms 
outside areas 1 and 2 

E6.3  Area 3 of Figures 2 or 3 in 6.1. 

 Mechanical hazards  

Crushing, shearing, entanglement, or impact caused by 
the movements of the core and ejector and their drive 
mechanisms. 
 

 

6.4 Nozzle area E6.4  Area 4 of Figures 2 or 3 in 6.1. 
 Mechanical hazards  

Crushing, shearing or impact hazards caused by: 
 movement of the plasticizing or injection unit 

including nozzle; 
 movements of parts of the power operated 

nozzle shutoff and their drives; 
 over-pressurization in the nozzle; 
 material expelled from the nozzle. 

 

 

 Mechanical hazards – VCIMM  
Crushing, shearing, entanglement, or impact caused by 
the movements of the: 

 mold area guard; 
 rotary or shuttle table; 
 objects expelled or protruding from the mold.   

 

 

 Thermal hazards  

Burns due to the operating temperature of the: 
 nozzle assembly;  
 plasticized material or vapors discharging from 

the nozzle or other hot surfaces. 
 

 

6.5 Injection unit areas E6.5  Area 5 of Figures 2 or 3 in 6.1. 
 Mechanical hazards E6.5.1   

Crushing, shearing or entanglement hazards caused by 
movement of the: 

 injection unit; 
 carriage unit; 
 screw/plunger drive mechanism(s). 

 

Hazardous movement may be the result of 
pneumatic, hydraulic, electric, or gravity sources. 
See also, 7.4.5. 

 Mechanical hazards – VCIMM  
Crushing, shearing, entanglement, or impact caused by 
mvements of the vertical injection unit due to gravity. 
 

 

 Thermal hazards  

Burns due to operating temperature of the: 
 plasticizing or injection unit; 
 heating elements e.g., heater bands;  
 plasticized material or vapors discharging from 

the vent opening, feed throat or hopper. 
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6.6 Feed opening area E6.6  Area 6 of Figures 2 or 3 in 6.1. 

 Mechanical hazards  
Impact, shearing, pinching or crushing hazards caused 
by: 

 movement of the injection screw;   
 movement of power operated material shut-off 

device; 
 expulsion of material; 
 integrated feed mechanism. 

 

 

 Thermal hazards  
Burns due to the operating temperature of the: 

 plasticized material; 
 vapors discharging from the feed opening; 
 heated feed throat. 

 

 

6.7 Area of the heaters  E6.7  Area 7 of Figures 2 or 3 in 6.1. 
 Mechanical hazards  

Hazards due to failure of the injection unit caused by 
overheating or overpressure. 
 

 

 Thermal hazards  

Burns due to the: 
 operating temperature of the barrel; 
 operating temperature of heating elements; 
 operating temperature of plasticized material or 

vapors discharging from the vent opening; 
 expulsion of plasticized material or vapors 

caused by overheating. 
 

 

6.8 Part discharge area – HCIMM E6.8  Area 8 of Figure 2 in 6.1. 
 Mechanical hazards  

Crushing, shearing or impact hazards caused by 
movement of the: 

 closing movement of the platen. 
 

 

 Thermal hazards   
Burns due to: 

 hot surfaces or hot fluid release; 
 plasticized material released from/through the 

mold. 
 

 

6.9 Hoses on or around the machine E6.9  Area 9 of Figures 2 or 3 in 6.1. 
 Mechanical hazards E6.9.1  

Impact or laceration caused by: 
 whipping action due to hose assembly failure; 
 release of fluid under pressure.  

Area 9 may include all areas in which hoses are 
present.   
 

Licensed to Dionne Bulin. ANSI order X_506304. Downloaded 4/12/2018 4:06 PM. Single user license only. Copying and networking prohibited.



AMERICAN NATIONAL STANDARD B151.1 – 2017 

 STANDARD REQUIREMENTS EXPLANATORY INFORMATION 

 

© 2017 – Plastics Industry Association Page | 19 

 

 Thermal hazards  
Burns due to the operating temperature of the heating 
and cooling systems supplied as an integral part of the 
IMM. 
 

 

6.10 Area inside the guards and outside the 
mold area  

E6.10  Area 10 of Figures 2 or 3 in 6.1. 

 Mechanical hazards  

Crushing, shearing or impact hazards caused by 
movement of the: 

 platen; 
 drive mechanism of the platen; 
 core and ejector drive mechanism; 
 mold in and out of the mold area; 
 insert expulsion from the mold; 
 insert handling. 

 

 

6.11 Part insert and removal area(s) – VCIMM E6.11  Area 11 of Figure 3. 
 Mechanical hazards   

Crushing, shearing, entanglement, or impact caused by 
the movements of: 

 core and ejector and their drive mechanisms; 
 mold area guard; 
 rotary or shuttle table; 
 objects expelled or protruding from the mold; 
 closing movement of the platen.   

 

 

 Thermal hazards   
Burns due to the operating temperature of: 

 heating and cooling systems supplied as an 
integral part of the IMM; 

 mold surface(s); 
 molded part(s); 
 molten material. 

 

 

6.12 Area beneath areas 1 or 3 or 11 - VCIMM E6.12  Area 12 of Figure 3. 
 Mechanical hazards  

Crushing, shearing or impact hazards caused by 
movement of the: 

 table drive mechanism; 
 cores and ejectors and their drive mechanisms; 
 table locking pins. 

 

 

 Thermal hazards   
Burns due to the operating temperature of the heating 
and cooling systems supplied as an integral part of the 
IMM. 
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6.13 Electrical hazards or electromagnetic 
disturbance 

 

Electrical or electromagnetic disturbance that can cause 
failures in the machine control systems. 
 
Burns or impact hazards may occur due to: 

 electric shock; 
 arc flash; 
 arc blast. 

 

 

6.14 Stored and residual energies E 6.14  
Hazards caused by the release of stored or residual 
energy. 

Examples include but are not limited to: 
 electrical (capacitors, servo drives, etc.); 
 hydraulic / pneumatic (accumulators, 

hoses, etc.); 
 mechanical (springs, inertia, etc.) 
 thermal; 
 gravitational.   

6.15 Power operated gate  
Crush or impact hazards caused by the movement of the 
power-operated gate(s). 
 

 

6.16 Vapors and gases E6.16  
Processing conditions or resins can cause hazardous 
fumes or vapors.  
 

See also, 8.7 and 8.8. 

  
  

 
7 Requirements for risk reduction 
measures 

 

This clause provides requirements for IMM suppliers and 
users with regard to reducing risk associated with 
hazards listed in clause 6 of this standard.  Alternative 
technologies or methods may be used as a substitute for 
the risk reduction measures (protective measures) 
outlined in this clause where they provide either equal or 
greater protection. 
 

 

Where hazards other than those listed in clause 6 exist, 
a risk assessment shall be performed to determine the 
reasonable and practicable risk reduction measures 
needed to achieve acceptable risk.  
 

 

The risk reduction measures shall then be implemented 
by either or both the supplier and the user of the IMM 
within the scope of their responsibility. 
 

 

Licensed to Dionne Bulin. ANSI order X_506304. Downloaded 4/12/2018 4:06 PM. Single user license only. Copying and networking prohibited.



AMERICAN NATIONAL STANDARD B151.1 – 2017 

 STANDARD REQUIREMENTS EXPLANATORY INFORMATION 

 

© 2017 – Plastics Industry Association Page | 21 

 

7.1 Hierarchy of controls E7.1 
The risk reduction measures that are used to reduce risk 
associated with hazards listed in clause 6 shall be 
applied based on a risk assessment according to the 
following hierarchy of controls: 

1) elimination through design 
2) substitution; 
3) guards and safeguarding devices; 
4) awareness devices; 
5) training and procedures; 
6) personal protective equipment.\ 

 

The hierarchy of controls presents an ordered 
means to reduce risks, from most preferred to 
least preferred.  Often, a combination of one or 
more controls in the hierarchy is used.  The 
selection of one or more controls from the list 
may not exclude the need for additional controls 
based on the needs of the user.  See also, ANSI 
B11.0. 
 

 Elimination by design E7.1.1 
Where practicable, hazards shall be eliminated by 
design.   
 

Eliminating the hazard or reducing the risk by 
design provides the highest degree of risk 
reduction.   
 
Example methods to eliminate hazards by design 
include but are not limited to: 
 eliminate dangerous parts, conditions and 

situations; 
  proper component selection, design and 

assembly; 
  modify physical features (e.g., sharp edges, 

shear points); 
  limit the actuating force or kinetic energy; 
  limit the hazardous emissions; 
  restraint, reduction of or controlled release 

of energy; 
  alter the task or process. 

 Substitution  
Where practicable, alternative materials or methods shall 
be substituted, or energy levels reduced, to achieve risk 
reduction.  
 

 

 Guards and safeguarding devices E7.1.3 
Where practicable, guards and safeguarding devices 
shall be provided to detect or prevent access to hazards 
that cannot be eliminated.   
 

Where hazards cannot be eliminated, guards and 
safeguarding devices and administrative controls 
are usually used in conjunction to reduce risk to 
an acceptable level. 
 

 Guards and safeguarding devices should be 
designed to be suitable for the intended use, be 
compatible with the working environment of the 
machine and be designed so that they cannot be 
easily defeated.   
 
In order to reduce an incentive to defeat guards 
or safeguarding devices, they should, as far as is 
reasonably practicable, ensure minimum 
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interference with activities during operation and 
other phases of the machine life cycle. 
 

 Guards and safeguarding devices should: 
 be of robust construction; 
 not give rise to any additional hazard(s); 
 not be easy to bypass or render non-

operational; 
 be located at an adequate distance from 

the hazard area; 
 cause minimum obstruction to the view 

of the production process; 
 enable production work to be carried out 

without the guard or safeguarding device 
having to be removed.  

 
 Awareness devices E7.1.4 

Awareness devices shall be used where appropriate to 
inform affected personnel of hazards.   
 

Awareness devices inform users of any 
significant hazards which have not been 
eliminated by design.  Awareness devices 
include warnings (signs or labels), lights, alarms, 
awareness barriers or other devices and may be 
used in conjunction with engineering controls to 
reduce risk.   
 
Such signals or devices may also be used to 
warn the operator before initiating automatic risk 
reduction measures.  See also, ANSI B11.19 and 
ANSI Z535.4 for additional details on awareness 
devices and safety signs.   
 

 Procedures and training E7.1.5 

For a task related to a machine production system, safe 
work procedures and training shall be implemented to 
reduce residual risk.  Procedures and training shall be 
used to supplement existing guards, safeguarding and 
awareness devices.   

 

The machine supplier shall inform the user of specialized 
procedures and training necessary for using the 
machine.   

 
Procedures and training shall be provided for the 
operation of the machine, the application, use and 
adjustment of safeguarding equipment, and awareness 
devices. 
 

Training can be formal as well as informal, and 
include personnel certifications. 
 
Procedures along with the items listed to the left 
include but are not limited to checklists, operating 
instructions and visual aids/placarding. 
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 Personal protective equipment (PPE) E7.1.6 

PPE shall be used in conjunction with – but not in lieu of 
– other risk reduction measures, or when no other 
control method is available or feasible. 
 

PPE can include but not be limited to safety 
glasses or goggles, face-shields, hearing 
protection, gloves, respiratory protection, non-
slip footwear, etc.  See also, applicable PPE 
standards when selecting these products. 
 

7.2 Information for use  
 Residual risk 

The information for use shall also include notice of 
residual risks. 
 

E7.2.1   
See also, SPI AN 134. 

Information shall include but not be limited to: 
a) operating procedures for the use of the 

machinery consistent with the expected ability of 
personnel who use the machinery or other 
persons who can be exposed to the hazards 
associated with the machinery; 

b) the recommended safe working practices for the 
use of the machinery and the related training 
requirements adequately described; 

c) sufficient information including warning about 
residual risks for the different phases in the life-
cycle of the machinery; 

d) when practicable, the description of any 
recommended personal protective equipment. 

 

 

 Misapplication of Information for Use 
Information for Use shall not be a substitute for the 
correct application of inherently safe design measures, 
safeguarding or complementary risk reduction 
measures.   
 

E7.2.2   

Adequate risk reduction measures associated 
with each of the operating modes, as well as safe 
intervention procedures, are intended to reduce 
the likelihood of personnel using hazardous 
intervention techniques in case of operational or 
technical difficulties. 
 

7.3 General guarding  E7.3 
Guards and/or safeguarding devices, where required by 
this standard, shall be provided and shall be designed to 
function safely taking into account the effects of gravity 
and weight. 
 
Reach-over safety distances shall be in accordance with 
Table 1 and Figure 4 unless otherwise specified.   
 
Reach-through openings shall be in accordance with 
Table 2 and Figure 5. 
 

When gravity acting upon a gate or guard can 
cause a hazardous movement, a method of 
preventing such hazardous movement should be 
provided. 
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Fixed guards shall be installed, maintained, and 
operated in order to protect against unauthorized 
adjustment or circumvention. 
 
Movable guards shall be interlocked to stop or prevent 
hazardous motion.  Movable guards shall be prevented 
from opening until hazardous motion has ceased, or 
shall be located so that an individual cannot reach the 
hazard before cessation of the hazardous motion when 
the movable guard is open.  See 7.3. 
 

Guards installed in such a manner that tools are 
necessary for their adjustment or removal may 
satisfy this requirement.  Training and 
supervision in the adjustment, maintenance, and 
operation of the safeguarding are necessary to 
ensure its proper operation.   
 
The devices should be checked frequently for 
proper operation. 
 
Examples of some types of fasteners that should 
not be used are: 

 slotted or Phillips head screws; 
 wing nuts; 
 magnets; 
 latches and hasps; 
 hooks and eyes. 

 
 

Table 1 – Safety Distance, Reach-over Protective Structure 
 
Height of 
Danger Zone (a) Height of fixed barrier or protective structure (b) 

mm In mm in mm in mm in mm in mm in mm in mm in mm in mm in 

  1000 39.37 1200 47.24 1400 55.12 1600 62.99 1800 70.87 2000 78.74 2200 86.61 2400 94.49 2500 98.43 

  
Horizontal distance to danger zone (c) 

2500 98.43 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

2400 94.49 100 3.94 100 3.94 100 3.94 100 3.94 100 3.94 100 3.94 100 3.94 100 3.94 ---- ---- 

2200 86.61 600 23.62 600 23.62 500 19.69 500 19.69 400 15.75 350 13.78 250 9.84 ---- ---- ---- ---- 

2000 78.74 1100 43.31 900 35.43 700 27.56 600 23.62 500 19.69 350 13.78 ---- ---- ---- ---- ---- ---- 

1800 70.87 1100 43.31 1000 39.37 900 35.43 900 35.43 600 23.62 ---- ---- ---- ---- ---- ---- ---- ---- 

1600 62.99 1300 51.18 1000 39.37 900 35.43 900 35.43 500 19.69 ---- ---- ---- ---- ---- ---- ---- ---- 

1400 55.12 1300 51.18 1000 39.37 900 35.43 800 31.50 100 3.94 ---- ---- ---- ---- ---- ---- ---- ---- 

1200 47.24 1400 55.12 1000 39.37 900 35.43 500 19.69 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

1000 39.37 1400 55.12 1000 39.37 900 35.43 300 11.81 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

800 31.50 1300 51.18 900 35.43 600 23.62 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

600 23.62 1200 47.24 500 19.69 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

400 15.75 1200 47.24 300 11.81 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

200 7.87 1100 43.31 200 7.87 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

0 0.00 1100 43.31 200 7.87 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 

 
Barriers less than 1000mm (39 inches) in height are not included because they do not sufficiently restrict 
movement of the body.  There shall be no interpolation of the values of this table.  Consequently, when the 
known values of tables a, b, or c are between two values, the values to be used are those which provide 
the higher level of safety. 
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Figure 4 – Reach-over Protective Structure 

 
Table 2 – Safety Distance, Reach-Through Opening 

The following table gives the safety distance for regular openings.  The dimensions of opening “e” 
correspond to the side of a square opening, the diameter of a round opening and the narrowest dimension 
of a slot opening.  For opening > 120 mm (4.724 inch) Table 1 shall be used. 
 

Opening 
“e” 

Safety Distance “Sr” 
Slot Square Round 

(mm) (in) (mm) (in) (mm) (in) (mm) (in) 
e  4  e  0.157  2  0.079  2  .079  2  .079 

4  e  6 0.157  e  0.236  10  0.394  5  .197  5  .197 
6  e  8 0.236  e  0.315  20  0.787  15  .591  5  .197 
8  e  10 0.315  e  0.394  80  3.150  25  .984  20  .787 
10  e  12 0.394  e  0.472  100  3.937  80  3.150  80  3.150 
12  e  20 0.472  e  0.787  120  4.724  120  4.724  120  4.724 
20  e  30 0.787  e  1.181  850 (1)  33.465 (1)  120  4.724  120  4.724 
30  e  40 1.181  e  1.575  850  33.465  200  7.874  120  4.724 
40  e  120 1.575  e  4.724  850  33.465  850  33.465  850  33.465 

 
If the length of the slot opening is  65 mm (2.56 inch), the thumb will act as a stop and the safety distance 
can be reduced to 200 mm (7.87 inch). 

 

 
Figure 5 – Safety Through Opening 
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 Alternative method 
Table 1 presents an alternative method for calculating 
the guard height taking into account the shape of the 
guard.  In Table 1, the C dimension is calculated as C 
= c’+ r as shown in Figure 6 providing that x must be 
equal to or greater than 1600 mm (62.99 in). 
 
 

 
Figure 6 – VCIMM with Guards Removed 

(guards have been removed from Figure 6 for clarity) 
 

 
Figure 7 – HCIMM with Guards Removed 

 

E7.3.1   
 
 
Example 1 

1. Machine height of the danger point is 
1981 mm (78 inches); 

2. Use distance 2000 mm (78.74 inches) as 
distance “a” in the table; 

3. Distance c’ is 152 mm (6 inches); 
4. Distance r to the danger point is 127 mm 

(5 inches); 
5. C = 152 mm (6 inches) + 127 mm (5 

inches) = 279 mm (11 inches); 
6. For c in the table, there is no value less 

than 350 mm (13.78) so use the next to 
the right of it that provides a higher level 
of safety; 

7. The required height of the guard (b) in 
table is 2200 mm (86.61 inches). 

 
Example 2 

1. Machine height of the danger point 
(dimension a) is 1574 mm (62 inches); 

2. Use distance 1600 mm (62.99 inches) as 
distance “a” in the table; 

3. Distance c’ is 254 mm (10 inches); 
4. Distance r to the danger point is 254 mm 

(10 inches); 
5. C = 254 mm (10 inches) + 254 mm (10 

inches) = 508 mm (20 inches); 
6. For c in the table, use 500 mm (19.69 

inches); 
7. The required height of the guard (b) in 

table is 1800 mm (70.87 inches). 
 
 

  

Licensed to Dionne Bulin. ANSI order X_506304. Downloaded 4/12/2018 4:06 PM. Single user license only. Copying and networking prohibited.



AMERICAN NATIONAL STANDARD B151.1 – 2017 

 STANDARD REQUIREMENTS EXPLANATORY INFORMATION 

 

© 2017 – Plastics Industry Association Page | 27 

 

 Access time E7.3.1.1  
Movable interlocking guards without guard locking shall 
be positioned so that when the guard is opened, the 
stopping time T is shorter than the access time t. 
 

See also, Annex C and ANSI B11.19. 
 
 

 
A guard locking device shall be required if the access 
time for any hazardous area is less than the stopping 
time.  See 7.3.1.2 for Locking Device. 
 

See also, ISO 13855 and ISO 13849-1. 
 

When calculating or measuring the overall system 
stopping performance, the worst case shall be taken 
into account related to speed, mass, and temperature.  
If a safe stopping function in accordance with PLr = d, 
category 3 is used, the calculation can be carried out 
without considering any failures.  
 

 

Access time t to the protected area must be greater 
than stopping time T of the moving part (t ≥ T). 
 

t = d/v + Δt 
Where: 

t = access time 
d = distance between the guard and hazards 
v = approach velocity which is 1.6 meter/second 
(63 inches/second) 
Δt = 100 milliseconds to take into account the time 
of opening the guard 
T = stopping time of the moving part 

 

Example: 
A guard is at 305 mm (12 in) from the hazardous 
motion and the motor stopping time is 160 
milliseconds.  The calculation of the access time 
is as follows:  

d = 305 mm (12 in) 
t = 12/63 + 100 = 190 + 100 = 290 milliseconds 
 

In this example, the calculated access time of 290 
milliseconds is greater than the motor stopping 
time (160 milliseconds). 
 

 Guard locking device E7.3.1.2 
Guard locking devices, when used, shall prevent the 
guard from being opened and shall prevent access to 
the hazard until the command has been given to 
release the guard. 
 
The components shall be designed to withstand a 
minimum force of 700 Newtons (157 pound-force) when 
trying to open the guard when the guard locking is 
engaged. 
 

Locking device components according to PLr = c 
should be used.  See also, ISO 13849-1.  
 
 
See also, Annex I of ISO 14119 for additional 
information on holding force based on direction of 
force acting on guard. 
 

 Stopping time  
The supplier shall specify in the equipment instructions, 
the maximum stopping time of the hazard for which 
there is an interlock without guard locking. 
 

 

 Fault consideration E7.3.1.4 

The following shall be automatically monitored during 
each cycle of the movable guard: 

 

 change of state of the position detectors of the 
guard; 

This is not applicable to Annex B Figure B1 and 
Figure B2 if S1 is a well tried component.   
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7.4 General safety requirements  
 Window E7.4.1 

Transparent guards used for protection or to provide 
viewing shall be polycarbonate, tempered glass or 
equivalent materials and shall meet or exceed the 
requirements of ANSI Z97.1. 
 

See also, Annex E of ANSI B11.19 on transparent 
guards. 

 Stored and residual energy hazards  
A means for safe dissipation or restraint of stored or 
residual energy shall be provided.  
 

 

When machinery run-down or coasting is determined to 
be a hazard, guarding shall be installed to meet the 
requirements of 7.3. 
 

 

 Thermal hazards E7.4.3 
The machine shall be designed with safeguards to 
prevent inadvertent contact with thermal hazards.  
Protection shall be provided, in the normal work area, 
from inadvertent contact with machine components 
whose surface temperatures may be in excess of 60° C 
(140° F).  Where guards and safeguarding devices are 
not technically or operationally feasible as a safeguard 
for thermal hazards, administrative controls such as 
awareness devices, training, or PPE shall be required, 
based upon the risk assessment.  
 
Where guards are not technically or operationally 
feasible, a safety sign shall be provided and placed 
where clearly visible when approaching the thermal 
hazard. 
 

Contact with a surface temperature in excess of 
60° C (140° F) can result in injury due to physical 
burn or reflexive reaction causing falls or 
unintended movement into a hazard. 
 
See also, ISO 13732-1. 
 
Awareness devices include signs and labels etc., 
and their use should consider the possibility to 
avoid the hazard etc.  Consider the hierarchy of 
controls in 7.1. 

 Electrical requirements  
IMMs shall be in accordance with the requirements of 
NFPA 79. 
 

 

 Safety circuit performance E7.4.4.1 
Safety-related control systems (SRCS) incorporating 
software and firmware based controllers are permitted.  
The performance level of the SRCS shall be based on 
the results of a risk assessment (see ANSI B11.0 and 
NFPA 79). 
 

See also, 7.5 and ISO 13849-1. 
 

 position of the contactors or the feedback given 
by the motor control unit; 

 position of the guard lock mechanism, if 
applicable; 

 output given by the standstill detection, if 
applicable. 
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 Software- and firmware-based controllers 
to be used in safety-related functions shall be listed for 
such use. 
 

 

 Control systems incorporating software- 
and firmware based controllers performing safety-
related functions shall be self-monitoring and conform 
to the following: 

 

a) In the event of any single failure, the failure shall: 
 not lead to the loss of the safety-related 

function(s); 
 lead to the shutdown of the system in a safe 

state; 
 prevent subsequent operation until the 

component failure has been corrected; 
 prevent unintended start-up of equipment 

upon correction of the failure. 

 

b) Provide protection equivalent to that of control 
systems incorporating hardwired/hardware 
components; 

 

c) Be designed in accordance with an approved 
standard that provides requirements for such 
systems. 

 

 

 When a machine programmable controller 
is used to perform automatic monitoring of a circuit, it 
shall meet the following requirements: 

 the program for monitoring shall be in 
permanent memory; 

 the system shall provide protection against 
electrical interference;  

 program shall be equipped with a start-up test; 
 the monitoring system shall not produce a 

direct control signal for starting a movement or 
initiating a cycle. 

 

 

In addition, for position detectors, contactors or motor 
controls used to control the same safety function: 

 each one of those components shall be 
connected to its own input module; 

 

 

or  
 if a common input module is used, either the 

inverse signals (anti-valence) from each one of 
those components shall be input as well, or any 
fault in the input circuits shall be automatically 
recognized; 

 

or  
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 if the input module (input card) consists of 
several input modules, the signals from each of 
those components to be monitored for anti-
valence shall be separated by at least the input 
modules bit distance (e.g., 4 bit, 8 bit, 16 bit).  
In addition, signals from each one of those 
components which are not anti-valence and are 
connected to the same input module shall not 
occupy adjacent bits. 
 

 

When relays are used for the purpose of contact 
multiplying, automatic monitoring of these contact 
multiplying devices shall be provided.  This monitoring 
may be carried out by the programmable electronic 
system provided it meets the requirements above.   
 
Faults in the monitoring system shall prevent 
dangerous movements of the equipment. 

 

 
 
 
 
 
 
Examples include but are not limited to a 
watchdog timer in the PLC. 

 Stop function E7.4.4.2 
Each IMM shall be equipped with either a Category 0 or 
Category 1 stop.  Category 0 and Category 1 stops shall 
be operational regardless of operating modes.  The 
stop function shall operate by de-energizing that 
relevant circuit and shall override related start 
functions.  
 
For a Category 0 stop that results in uncontrolled 
stopping, the access time to the hazardous area shall 
be: 

(a) greater than the stopping time; 
or 

(b) prevented by guard locking device until 
standstill has been detected. 

 
Where required, provisions to connect safeguarding 
devices and interlocks shall be provided.  Where 
applicable, the stop function shall signal the logic of the 
control system that such a condition exists.  The reset 
of the stop function shall not initiate any hazardous 
conditions. 
 

Category 0 is an uncontrolled stop by immediately 
removing power to the machine actuators (see 
also, NFPA 79).  
 
Category 1 is a controlled stop with power to the 
machine actuators available to achieve the stop, 
then remove power when the stop is achieved 
(see also, NFPA 79).    
 

 Emergency stop E7.4.4.3 
Emergency stop shall be initiated by a single human 
action.   
 
In addition to the requirements in 7.4.4.2 for stop 
functions, emergency stops shall meet the following 
requirements: 

a) it shall override all other functions and operations 
in all modes; 

See also, NFPA 79 and ANSI B11.19. 
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b) power to the machine actuators, which causes a 
hazardous condition(s), shall be removed as 
quickly as possible without creating other hazards 
(e.g., by the provision of mechanical means of 
stopping requiring no external power, by reverse 
current braking for a Category 1 stop); 

c) reset of an emergency stop circuit shall not initiate 
a restart;  

d) it shall function as either a Category 0 or a 
Category 1 stop.  Where a Category 0 stop is used 
for the emergency stop function and provided by 
other than the main disconnecting means, it shall 
have only hardwired electro-mechanical 
components.  Where a Category 0 or a Category 
1 stop is used for the emergency stop function, 
final removal of power to the machine actuators 
shall be ensured and shall be by means of electro-
mechanical components;  

Exception:  Electronic logic (hardware or 
software) that meets NFPA 79 requirements 
can also be used. 

e) emergency stop pushbuttons shall be located at 
each operator control station or where motion can 
be initiated and at other locations where 
emergency stop is required; 

f) pushbutton-type devices for emergency stop shall 
be of the self-latching type and shall have positive 
(direct) opening operation.  

g) emergency stop devices shall not be flat devices 
or graphic representations based on software 
applications;  

h) It shall not be possible to restore an emergency 
stop circuit until the emergency stop device has 
been manually reset.  Where several emergency 
stop devices are provided in a circuit, it shall not 
be possible to restore that circuit until all 
emergency stop devices that have been operated 
have been reset;  

i) actuators of emergency stop devices shall be 
colored RED.  The background immediately 
around pushbuttons and disconnect device 
actuators used as emergency stop devices shall 
be colored YELLOW.  The actuator of a 
pushbutton-operated device shall be of the palm 
or mushroom-head type.  The RED/YELLOW color 
combination shall be reserved exclusively for 
emergency stop applications.  
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7.4.4.3.1 E7.4.4.3.1 

In addition to the emergency stop requirements in 
7.4.4.3, for electrically driven machines, the following 
shall apply: 
 
For Category 0 emergency stop that results in 
uncontrolled stopping of electrically driven axes, the 
access time to the hazardous area shall be either: 

a) greater than the stopping time; or 
b) prevented by guard locking device until 

standstill has been detected. 
 

See also, ANSI B11.19 and NFPA 79. 

 Machine grounding  
The machine and all exposed, noncurrent-carrying 
conductive parts, material or equipment that is likely to 
become energized under fault conditions shall be 
effectively bonded to ground, in accordance with NFPA 
79. 
 

 

 Continuity of the grounding circuit E7.4.4.5 
One of the following methods shall be used to verify the 
continuity of the equipment grounding circuit: 

a) Use an impedance measuring device, taking into 
account any impedance in the measuring circuit.  
The measured impedance shall be ≤ 0.1 ohm; 

See also, NFPA 79. 

b) Apply a current of at least 10 amperes, 50 Hz or 
60 Hz, derived from a Safety Extra Low Voltage 
(SELV) source.   
 

The tests are to be made between the equipment 
grounding protective earthing (PE) terminal and 
relevant points that are part of the equipment grounding 
(protective bonding) circuit.  The measured voltage 
between the equipment grounding protective earthing 
(PE) terminal and the points of test is not to exceed the 
values given in Table 3. 
 

 

 Table 3 – Grounding Conductor 
Minimum equipment grounding (protective 
bonding) conductor cross-area of the branch 
circuit under test (AWG) 

Voltage 
Drop* 

(V) 
18 3.3 
16 2.6 
14 1.9 
10 1.4 
> 8 1.0 

*Values are given for a test current of 10 amperes  
 

 Electrical energy isolation devices E7.4.4.6 
A lockable supply circuit disconnecting means shall be 
provided for each IMM incoming supply circuit.   

See also, NFPA 79. 
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Electrical energy isolation devices shall be accessible 
and conveniently located to facilitate the application of 
isolating devices during service and maintenance. 
 
See 8.16 for requirements pertaining to other energy 
isolation devices. 
 

 
Electrical energy isolating devices should be 
located outside hazardous areas and at a 
convenient height from an adjacent walking area 
(i.e., not overhead or under machinery). 
. 
 

 Short circuit / branch circuit protection E7.4.4.7 
Supplementary overcurrent safeguarding devices shall 
not be used as a substitute for branch-circuit 
overcurrent safeguarding devices.  
 

See also, NFPA 79. 

 Arc flash hazards E7.4.4.8 
Electrical enclosure Arc flash hazards shall be identified 
in accordance with NFPA 70E and NFPA 79. 
 

See also, AN-150, NFPA 70 and NFPA 70e. 

 Barrel heaters ON/OFF function selection E7.4.4.9 
Removal of the electrical power to all energized 
conductors supplying power to the barrel heaters shall 
be accomplished by electro-mechanical means. 
 

The intent of this requirement is to ensure the 
isolation of electrical energy on all conductors.  
 

 Electrical or electromagnetic disturbance E7.4.4.10 
In order to reduce electrical and electromagnetic 
disturbance, the motor control units shall be installed in 
accordance with the motor control supplier’s 
recommendation for grounding, shielding and filtering.  
 

As an example, the proper grounding using 
braided conductors reduces the high frequency 
electrical noise.  The use of an electrical reactor 
and filter reduces the conducted and radiated 
electrical noise.  

 Cycle initiation   
 Cycle initiation with manual operator gate 

Closure of the operator gate can initiate motion 
provided: 

 whole body access is prevented between the 
mold area and gate with the gate closed; 

and 
 the machine is not a large IMM (see also, 

3.23). 
 

 

 Single hand control  
On an IMM using single hand control, either a 
presence-sensing device or guard shall be 
incorporated.   
 
The single hand control system shall incorporate anti-
repeat circuitry. 
 
The control system shall be designed to require an 
actuation of the single hand control before a cycle can 
be initiated or an interrupted cycle can be re-initiated. 
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 Two-hand controls E7.4.5.3 
On an IMM using two-hand control, the control shall be 
located to protect the operator from the hazardous 
motion(s).  
 

See also, Annex E for proper safety distances. 

All two-hand control devices shall have the following 
features: 

a) The provision of two control devices shall 
require the concurrent actuation by both hands; 

 

b) It shall be necessary to actuate the control 
devices within a certain time limit of each other, 
not exceeding 0.5 seconds; 

 

c) Where this time limit is exceeded, both control 
devices shall be released before operation is 
initiated; 

 

d) The control devices shall require continuous 
actuation during the hazardous conditions; 

 

e) Machine operation shall cease upon the 
release of either control device when 
hazardous conditions are still present; 

 

f) The two-hand control system shall incorporate 
anti-repeat circuitry; 

g) The two-hand control device shall be located at 
a distance from the point of operation so that 
the operator cannot release either hand 
actuating control and reach into the point of 
operation during the hazardous portion of the 
cycle. 
 

 

 Multiple operator stations  
Multiple operator stations using single-hand control 
shall comply with the requirements in 7.4.5.2. 
 

 

Multiple operator stations using two-hand control, the 
concurrent and maintained operation of all stations in 
use shall be required to initiate and maintain IMM 
motion until hazardous motion(s) is no longer present.  
Synchronous actuation is required only within each two-
hand control station and is not required between 
stations. 
 

 

If more than one operator is to be safeguarded by the 
use of two-hand control devices, each operator shall 
have individual hand controls.   Additionally, all 
individual hand operator controls (operator stations) 
shall be concurrently operated before initiating a 
machine cycle. 
 

 

Multiple operator stations using two-hand control shall 
comply with the requirements in 7.4.5.3. 
 

 

Licensed to Dionne Bulin. ANSI order X_506304. Downloaded 4/12/2018 4:06 PM. Single user license only. Copying and networking prohibited.



AMERICAN NATIONAL STANDARD B151.1 – 2017 

 STANDARD REQUIREMENTS EXPLANATORY INFORMATION 

 

© 2017 – Plastics Industry Association Page | 35 

 

The selection of which two-hand operator control 
station is active shall be monitored.  Additionally, each 
selected two-hand operator control station shall be 
concurrently operated and shall require the release of 
all selected hand controls and the reactivation of all 
selected hand controls before a machine cycle can be 
re-initiated. 
 

 

When the two-hand device is selectable, a means shall 
be provided to indicate to the operator that the two-
hand device is selected. 
 

 

 Robot initiated cycle E 7.4.5.5 
Where a robot is used, the IMM cycle may be initiated 
by a signal from the robot, provided that required 
guarding is in place.  Robot cycle initiation shall not 
create hazardous conditions for the operator.  
 

See also, ANSI / SPI B151.27 for robot IMM 
guarding. 
 
 

 Presence-sensing safeguarding device E7.4.5.6 
Presence sensing safeguarding devices shall be used 
in accordance with supplier recommendations and 
ANSI B11.19. 
 

See also, Annex D for additional information on 
calculating the safety distance. 

 Interlocks E7.4.6 
Safeguarding devices incorporated into safety circuits 
in accordance with Type I, II and III described below 
shall be used as specified in the relevant sub-clauses. 
 
Alternatively, the safety related parts of the control 
systems shall be in accordance with the required 
performance levels (PLr) as specified in a documented 
risk assessment.  If the principles of safety circuits 
specified below are applied, the calculation of the PL 
achieved is not required. 
 

As used in this standard, the term “interlocks” refer 
to safety circuits.   
 
Electromechanical and non-contact coded 
interlock switches as well as presence sensing 
devices are examples of safeguarding devices.  
See also, ANSI B11.19 and ANSI B11.0. 
 

Resetting a safeguarding device of the safety related 
parts of the control system in or of itself shall not restart 
the machinery or cause a hazardous situation.  The 
integrity of the safety reset function shall be consistent 
with the risk assessment for single or multiple reset 
devices. 
 

The reset of the protective stop command can be 
accomplished either manually or automatically.  
This reset is not considered starting or restarting 
machine operation. 

When electromechanical components are used to meet 
the following requirements, the main shut-off device, as 
well as the position sensor, shall be proven in use or 
well-tried components. 
 

The single fault requirement stated in 7.4.4.1.2a) 
does not apply to the position switch or the main 
shutoff device. 
 
Components which have been proven for use 
demonstrate, based on an analysis of operational 
experience for a specific configuration of an 
element, that the likelihood of dangerous 
systematic faults is low enough so that every 
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safety function that uses the element achieves its 
required performance level (PL r). 
 
Well-tried components are confirmed by the 
component manufacturer to be suitable for the 
particular application.  A “well-tried component” for 
a safety-related application is a component which 
has been either: 

a) widely used in the past with successful 
results in similar applications, or 

b) made and verified using principles which 
demonstrate its suitability and reliability 
for safety-related applications. 

 
Newly developed components and safety 
principles may be considered as equivalent to 
“well-tried” if they fulfill the conditions of b).  The 
decision to accept a particular component as 
being “well-tried” depends on the application.  
Complex electronic components (e.g., PLC, 
microprocessor, application-specific integrated 
circuit) cannot be considered as equivalent to 
“well-tried” in reference to safety circuit 
performance. 
 
While PLC’s are well tried for logic control of 
machinery, their failure modes are complex and 
unpredictable in terms of safety control.  See also, 
ANSI B11TR4 and ANSI B11.26. 
 
See also, ISO 13849-1 for further information. 
 

 Type I interlock (safety circuit) E7.4.6.1 

When referenced in this standard, the safety-related 
parts of the control system shall at a minimum, include 
one safeguarding device that can be applied to meet 
PLr = c according to ISO 13849-1. 
 

 

When electromechanical components are used to meet 
this requirement, the following shall apply: 

See also, Figures A1.1, A1.2, B2.1. B2.2 or B2.3 
for examples of implementing this 
electromechanical solution.  Additional 
considerations may be necessary to achieve PLr 

≥ c according to ISO 13849-1. 
 When the guard is in the closed position, the 

position sensor shall: 
- not be actuated; 
- have closed contacts or function in an 

equivalent mode; 
- enable the control signal initiating the 

hazardous condition. 
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 When the guard is not in the closed position, the 
position sensor shall: 
- be positively and directly actuated by the 

guard; 
- positively interrupt the control signal for the 

hazardous condition. 
 

 

 Type II Interlock (safety circuit) E7.4.6.2 
When referenced in this standard, the safety-related 
parts of the control system shall, at a minimum, include 
two independent safeguarding devices that can be 
applied to meet PLr = d according to ISO 13849-1. 
 

 

When electromechanical components are used to meet 
this requirement, the following shall apply: 

See also, Figures A2.1, A2.3, B2.1, B2.2, or B2.3 
for examples of implementing this 
electromechanical solution.  Additional 
considerations may be necessary to achieve PLr 

≥ d according to ISO 13849-1. 
 

 When the guard is in the closed position, the first 
position sensor (S1) shall: 
- not be actuated; 
- have closed contacts or function in an 

equivalent mode; 
- enable the control signal initiating the 

hazardous condition. 

The first position sensor (S1) is equivalent to a 
Type I interlock, as described in 7.4.6.1. 

 When the guard is not in the closed position, the 
first position sensor (S1) shall: 
- be positively and directly actuated by the 

guard; 
- positively interrupt the control signal for the 

hazardous condition. 
 

 

The second position sensor shall be released when the 
guard opens, interrupting the energy supply to the 
device thereby preventing the hazardous condition 
when the guard opens. 
 

 

 When the guard is in the closed position, the 
second position sensor (S2) shall: 
- be actuated by the guard; 
- have closed contacts or function in an 

equivalent mode; 
enable the control signal initiating the hazardous 
condition. 

 

 When the guard is not in the closed position, the 
second position sensor (S2) shall: 
- no longer be actuated; 
- interrupt the control signal for the hazardous 

condition. 
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 Type III Interlock (safety circuit) E7.4.6.3 
When referenced in this standard, the safety-related 
parts of the control system shall, at a minimum, include 
two independent safeguarding devices that can be 
applied to meet PLr = e according to ISO 13849-1. 

 

 See also, Figures A3.1, A3.2, A3.3, B3.1, B3.2, 
B3.3 or B3.4 for examples of implementing this 
electro-mechanical solution.   
For an electrically driven axis, the second shutoff 
may be an additional contactor or safety-related 
input for the motor control unit with performance 
level PL ≥ d. 
Additional considerations may be necessary to 
achieve PLr = e according to ISO 13849-1. 
 

 For a non-electrically driven axis, the second 
shutoff may be an additional valve or pilot stage of 
the main shutoff which meets at least one of the 
following when the guard is not in the closed 
position: 

 positively and directly actuated by the 
guard; 

 controlled by an independent hardwired 
limit switch that is positively and directly 
actuated by the guard; 

 controlled by a pilot valve that is directly 
actuated by the guard; 

 controlled by a pilot valve that is controlled 
by an independent hardwired limit switch 
that is positively and directly actuated by 
the guard. 
 

Mounting of an additional valve should be directly 
on the cylinder or as close as possible to the 
cylinder. 

When the additional shutoff device is a valve and is 
controlled by a hardwired limit switch: 
the limit switch shall have positive opening contacts; 

 

 the connection between the hardwired limit 
switch and the additional valve shall be via a 
hardwired circuit;  

and 
 the device shall be independent of the 

programmable controller. 
 

 one method to comply with this 
requirement is by use of a relay. 

The shutoff device shall be provided with an electrical 
or electromechanical device for monitoring its 
operation. 
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The guard position sensors, additional valve, and 
additional position switch or the pilot valve shall be 
automatically monitored to detect: 

 each device changes state each time the guard 
is opened or closed; 

 the state of each device changes in a 
predetermined sequence with respect of 
opening and closing the guard; 

 the timing of the sequence within a 
predetermined interval; 

 each device must be in a predetermined state 
to permit the hazardous condition. 

 

 

Where this is automatically monitored by the position 
switching of the additional valve, monitoring of the 
additional position switch or pilot valve is not required. 
 

 

 Guarding alternatives E7.4.6.4 
All components, including its monitoring function, shall 
be suitable for use or listed as required in safety circuits. 
 

Alternative safeguarding devices include but are 
not limited to: 

 light curtains; 
 area scanning devices; 
 safety mats; 
 safety floors; 
 pressure sensitive devices; 
 radio-frequency devices; 
 two-hand controls; 
 non-contact interlocking devices. 

See also, D1.1 and E1.1. 
7.5 Safety requirements or methods in 
specific machine areas  

 

 Mold area   
 Protection at mold area  

Access to the mold area shall be controlled or 
prevented through the use of safeguards. 
 
Protection at the mold area shall be in accordance with 
the interlock requirements contained in 7.4.6.3. 
 
For VCIMMs, a mechanical device as described in 
7.5.1.7 shall be required. 
 

 

Access to the mold area by reaching over the 
safeguards shall be prevented as outlined in Table 1, 
Figure 4. 
 
Access to hazard(s) by reaching around or under or 
through the safeguards while on the working surface 
shall be prevented per the requirements in 7.2. 
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 Safe standstill when mold area guard is 

open – prevention of unexpected start-up  
E7.5.1.2 

The safe standstill when the mold area guard is open 
shall be achieved by interrupting the energy supply to 
the movement of the platen by two independent 
channels. 
 
The safety circuit shall at a minimum comply with 
7.4.4.1. 
 
The interruption of both channels shall be independent 
from the programmable controller. 
 
For electrically driven platen movement, the following 
shall be used: 

 contactors in the power supply to the electrical 
motor or the motor control unit; 

or 
 safety-related input(s) to a motor control unit 

equipped with “Safe Torque Off” technology.   
 

See also, Annex C for the explanation of standstill 
and safe standstill.  See also, circuit examples in 
Figure B6, Figure B7, Figure B8 or Figure B9. 
 
Proper monitoring of the contactors and control 
units should be implemented. 

 Operator gate  
When the mold access gate is used for operators 
access to the mold area, it shall be interlocked to 
prevent hazardous motion in accordance with 7.4.6.3 
and 7.3.1.1. 
 

 

 Method of guarding with a presence 
sensing device  

E7.5.1.4 

When a presence sensing device is used as a method 
of safeguarding the mold area, reaching around, under, 
through or over the presence sensing device shall be 
prevented. 
 
Additionally, a barrier guard shall be provided to protect 
against unexpected discharge of inserts or plastic from 
the mold. 

 

 
 
 
 
 
This guard may be supplied as part of the machine 
or part of the mold. 
 
See also, Annex D for additional information on 
safety distance. 

 Hydraulic (or Pneumatic) Device 
For interlock requirements for hydraulic or pneumatic 
devices in safety circuits, see 7.4.6. 
 

 

 Electrical interlock E7.5.1.6 
The electrical interlock portion described in 7.4.6 shall 
interrupt or prevent: 

 clamp closing; 
 clamp opening;  
 screw rotation;  

See also,7.4.2 for stored energy. 
See also, 7.5.1.7 for motion/no motion exception. 
See also, 7.5.4.1 for shutoff nozzle exception to 
screw rotation. 
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 forward movement of the screw or plunger; 
 forward movement of the injection carriage; 
 ejector and core motion. 

 
In the case of interlocking guards without guard locking 
outside the mold area, the access time shall be 
calculated as in 7.3.1.1. 
 

 Mechanical device for VCIMM E7.5.1.7 
A mechanical device shall be provided such that when 
the mold area protection is opened or interrupted 
sufficiently to permit access to the mold area, the platen 
will be physically prevented from gravity-induced 
closure. 
 
When it is not possible to open the movable guard of 
the mold area until the platen has reached its maximum 
opening stroke, mechanical restraint devices that only 
become effective in that position are permitted. 
 
The safety factor of this device shall be a minimum of 
2x based on the maximum anticipated load.  See ANSI 
B11.19. 
 
A monitoring device shall be provided to check the 
operation of the mechanical device. 
 

A number of methods can be used to electrically 
actuate mechanical device(s), including but not 
limited to the switches associated with the Type III 
interlock.  This device is intended to provide a 
physical obstruction to gravity-induced closure of 
the moving platen. 
 
Some platen closing motion may occur before the 
mechanical device is fully engaged. 
 
The mechanical device may include but is not 
limited to a: 

 ratchet bar; 
 drop-bar or jam-bar; 
 friction-type device. 

 

 Power operated gate E7.5.1.8 
If a power operated gate is used, the exposed leading 
edge(s) shall incorporate a pressure-sensitive switch or 
equivalent device such that if the switch or device is 
activated, the gate motion stops or reverses. 
 

 

Closure of a power operated gate shall require direct 
and continuous actuation by the operator and shall not 
automatically initiate an IMM cycle. 
 

This standard promotes a two-event approach to 
the initiation of the IMM cycle: 

 closure of the power operated gate; 
 cycle initiation (can be the re-actuation of 

the close button or a second button).  
The pressure-sensitive switch or equivalent device 
shall be designed into the circuit such that a failure of 
the device duplicates its actuation. 
 

 
 

Positioning of the manual controls for the power 
operated gate shall provide a clear view of the mold 
area. 
 

 

 Movable guard  E7.5.1.9 
Where access is required at locations other than the 
operator position, a movable guard with a Type II 
interlock in accordance with 7.4.6.2 shall be provided. 
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Opening the guard shall:  
a) stop all motions; a)  This is not an emergency stop. 
b) interrupt the energy source for all motions. b)  This does not mean removing the power from 

the drive. 
 

When the guard is returned to its closed position, 
manual resetting of the stop function shall be necessary 
at the side of the machine where a cycle can be 
initiated. 

 

Alternatively, the guard may be replaced by 
additional mold area protection with interlocks.  
See also, 7.5.1.1 through 7.5.1.5. 
 

If the guard is mechanically connected to the front mold 
area protection such that the guard cannot be opened 
without opening the front mold area protection, then the 
front interlocks shall provide protection for the side(s) of 
the mold area. 
 

 

 Motion / No motion option for platen, core 
and ejector  

E7.5.1.10 

When the motion/no motion option is provided, the 
following requirements shall apply: 
 

a) Awareness devices shall be used to warn of the 
hazardous motion that occurs during motion 
mode; 

It is recognized that some special molds require 
that the part be manually lifted from the mold, in 
single or semi-automatic cycle. 
a) The user may install additional awareness 
devices.  
 

b) The selection between motion mode and no 
motion mode shall be accomplished by the use of 
a lockable mode selector switch.  The key shall 
be removable only in the “no motion” position; 

c) Changing the machine mode of operation shall 
require re-initiation of the motion / no motion 
operating mode sequence; 

d) Shutting down the hydraulic pump(s) or electric 
drive(s) shall require re-initiation of the motion / 
no motion operating mode sequence. 

 

The intent of the lockable mode selector switch is 
to require the user to implement the requirements 
of 8.11. 
 

 When “no motion” mode is selected, the 
IMM shall meet the requirements of 7.4.6 and 7.5. 
 

 

 When “motion” mode is selected:  
 The “motion” mode shall be effective only in the 

semi-automatic mode of operation; 
 Access to shearing and pinching points behind 

the mold mounting surface of the movable 
platen shall be prevented. 

 

 

For HCIMMs with the operator gate open, only the 
following motions are allowed:  platen open, ejector 
forward and core out (pull). 

 

For VCIMM with the operator gate open, only the 
following motions are allowed:  ejector forward and core 
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out (pull).  The mechanical device must be engaged 
whenever the operator gate is open (see 7.5.1.7). 
 
For large HCIMMs with the operator gate open, only the 
following motions are allowed:  ejector forward and core 
out (pull).  Platen movement is not allowed with the 
operator gate open. 
 

 

The suspension of the operator gate safety function 
during the motion mode shall maintain the level of 
safety circuit performance per 7.4.6 by the use of 
additional alternative risk reduction measures. 

Alternative risk reduction measures may include 
one or more of the following: 

 Initiation of motion by a hold-to-run control 
or other control device; 

 A portable control station (e.g., pendant) 
with an emergency stop device, and 
where used, an enabling device.  Where 
a portable station is used, motion shall 
only be initiated from that station; 

 Limiting the speed or the power of motion; 
 Limiting the range of motion. 

 
See also, 8.2.4 of NFPA 79. 
 

 Safe standstill when mold area guard is 
open – prevention of unexpected startup 

E7.5.1.11 

The safe standstill when the mold area guard is open 
shall be achieved by interrupting the energy supply to 
the movement of the platen by two channels.  The 
interruption of both channels shall be independent from 
the programmable controller.  Either of the following 
shall be used: 

 contactors in the power supply to the electrical 
motor or the motor control unit; or 

 safety-related input(s) to a motor control               
unit equipped with “Safe Torque Off” technology. 

 
Safety circuits shall comply with 7.4.4.1. 
 

See also, Annex C for a flowchart of standstill and 
safe standstill. 
 
 

 Clamping mechanism area E7.5.2  Area 2 of Figures 2 and 3 in 6.1. 
This area shall be guarded by either: 

 a fixed guard; or  
 a movable guard with a Type II interlock in 

accordance with 7.4.6.2.  
 
Opening the movable guard shall interrupt the machine 
cycle and stop all motion in the clamp mechanism area. 
 

 

If the guard is movable and it is possible to stand 
between the guard and the clamp mechanism, an 
emergency stop device shall be provided inside the 
guarded area.  Use the dimension in Figure 8 for the 
clamp mechanism area. 
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In case of hazardous coasting, the guard for these 
areas shall be an interlocking guard with guard locking 
device. 
 

For hazardous coasting, access time t as defined 
in 7.3.1.1, is less than T (overall stopping time). 

 Core and ejector drive mechanisms outside 
areas 1 and 2 

E7.5.3  Area 3 of Figures 2 and 3 in 6.1. 
 

The mold area guards shall be designed so that it is not 
possible for a person to stand on the floor between the 
guards and the mold area.   

It is not considered possible for a person to stand 
between the operator’s gate or rear guard and the 
mold area if this distance is less than 150 mm (6 
inches).   

This requirement is met if the dimension in Figure 8 less 
than or equal to 150 mm (6 inches) is achieved.  
 

This space limitation can be achieved with the use 
of a horizontal bar(s) attached to the manually 
operated operator’s gate or rear guard. 

 
Figure 8 – Area Inside the Guard and Outside the 

Mold Area 

 

 

 Electrically driven axis for cores/ejectors E7.5.3.1 
Guards for this movement shall be of the interlocking 
type of circuit in accordance with 7.4.6.  The 
interlocking type will depend on location of the core 
and/or ejectors. 
 

See also, Figures B1 and B2 for the nozzle area 
guard and Figures B3 and B4 for the mold area 
guard. 

For the movement of cores and ejectors, the 
interlocking of the guards outside the mold area shall 
be according to Annex B, Figures B1 or B2 and the 
interlocking of the guard for the mold area shall be 
according to Annex B, Figures B3 or B4. 
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In case of hazardous coasting, the guards outside the 
mold area shall be interlocking guards with guard 
locking device. 
 

For hazardous coasting, access time t as defined 
in 7.3.1.1, is less than T (overall stopping time). 

In case of interlocking guards without guard locking 
outside the mold area, the access time shall be 
calculated as in 7.3.1.1. 
 

 

The guard for the mold area shall remain locked until 
the cores and ejectors movement stops. 
 

 

 Area between the operator gate and mold 
area 

E7.5.3.2 

Where it is possible for persons to stand between the 
operator gate(s) and the mold area, an emergency stop 
shall be provided.  See 7.4.4.3. 
 

 

Additionally, one of the following devices shall be 
provided: 

 gate block (7.5.3.2.1); 
 double acknowledgement system (7.5.3.2.2); 
 presence-sensing device (7.5.3.2.3). 

 

 

 Gate Block E7.5.3.2.1 
A mechanical device shall be provided which operates 
with each opening movement of the operators gate to 
prevent the unintentional return of the gate to the closed 
position. 
 

 

The disengagement of this mechanical device and 
closure of the operators gate shall occur only by the 
direct and continuous action of the operator. 
 

 

The position from which this device is disengaged and 
the operators gate is actuated shall allow a clear view of 
this area. 
 

 

A monitoring device shall be provided to check the 
operation of the mechanical device.  If improper 
operation is detected, the IMM cycle shall be prevented 
and an alarm shall be activated. 

 

Exception: where a floor entry mounted robot is used, 
disengagement of this device and closure of the gate 
may be initiated by a robot signal. 
 

See also, ANSI/SPI B151.27, Robots Used with 
Horizontal and Vertical Clamp Injection Molding 
Machines. 
 

 Double acknowledgement system E7.5.3.2.2 
A double acknowledgement system shall consist of a 
push button (#1) located inside of the operator’s gate that 
provides a clear view of the mold area. 
 

The power operated gate close button can also 
act as the cycle initiation provided it is actuated a 
second time after the gate is closed. 
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It shall also consist of a second push button (#2) located 
outside of the operator’s gate with a clear view of this 
area that cannot be actuated from inside the closed 
operator’s gate. 
 
The start of a cycle shall be possible only after the 
following sequence has been completed within a time 
interval prescribed by the IMM manufacturer: 

1) push button #1; 
2) close operator’s gate; 
3) push button #2; 
4) cycle initiation. 

 

 

A monitoring circuit shall be provided to check the 
operation of each push button.  If improper operation or 
sequencing is detected, the IMM cycle shall be 
prohibited and an alarm shall be activated. 
 

One method of complying with this monitoring 
circuit requirement is to require an open-closed-
open action within a specific time frame for a valid 
reset.  This prevents a shorted or failed ON switch 
from creating an automatic reset of the 
safeguarding system.   

 Presence-sensing device  
When the sensing field of the presence-sensing 
device(s) is interrupted, the safety function shall prevent 
the initiation of platen motion, powered operator’s gate 
closing motion, core and/or ejector motion, and injection 
motion. 
 

 

When the sensing field of the presence-sensing 
device(s) is interrupted during platen closing. The safety 
function shall stop all motion, shut off the energy source 
for all motions and require the manual resetting of the 
IMM before a new cycle can be initiated.  
 

 

 Machines where whole body access is 
possible between the rear guard and the mold area 

 

Where it is possible to stand between the rear guard 
and the mold area, an emergency stop, Category 0 
shall be provided in this area. 
 

 

 Nozzle area E7.5.4  Area 4 of Figures 2 and 3 in 6.1. 
 Purge guard E7.5.4.1  

A solid (not perforated) guard shall be provided to 
enclose the front, rear, and top of the purging area on 
the injection side of the stationary platen.  The design 
of the guard shall take into consideration the hazard of 
splashing of hot plasticized material.  The IMM structure 
and closed mold may act in whole or in part as a guard. 
 

Fixed and movable guards that enclose all sides 
of the injection unit and the top of the nozzle area 
may be considered for purging protection. 
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Safety related parts of the control system meeting the 
minimum requirement of a Type I interlock in 
accordance with 7.4.6.1 shall be provided.  Purging 
shall be prevented with the operator’s gate open.  When 
the guard is not in position it shall prevent: 

 screw rotation; 
 screw or plunger forward motion; 
 injection carriage forward motion; 
 other hazard(s) as identified in a documented 

risk assessment. 
 

See also, Figure 1.1 in Annex A. 

The nozzle tip shall be within the purge guard when 
purging is possible.  This requirement does not apply 
when the injection carriage is swiveled out of its normal 
operating position.  
 

 

In case of dangerous coasting where access time t is 
less than T (overall stopping time) as defined in 7.3.1.1, 
the guard for the nozzle area shall be an interlocking 
guard with a guard locking device. 
 

 

Screw rotation shall be allowed with the operator’s gate 
open only when the nozzle shutoff device prevents 
material discharge and the closed position shall be 
monitored. 
 

 

 Splatter guard E7.5.4.2 
When the mold or mold protection area is opened or 
interrupted and the exposed discharge end of the 
nozzle tip presents a splatter hazard to individuals, a 
guard with a Type I interlock in accordance with 7.4.6.1 
(as a minimum) shall be provided.  This guard shall be 
interlocked to prevent clamp opening until the guard is 
in place.   A nozzle plastic flow shutoff valve may be 
used as an alternative to a splatter guard if monitored 
to Plr = C. 
 

The intent of this subclause is to protect against 
exposure to an inadvertent expulsion of hot or cold 
plastic.  The IMM structure, mold or other machine 
guards may act in whole or in part as this guard(s). 

 Injection unit area  E7.5.5  Area 6 of Figures 2 and 3 in 6.1. 
 Vertical injection units E7.5.5.1 

A restraint device shall be provided to prevent 
unintentional gravity descent of the injection unit. 
 
 

The means of preventing falling of the injection 
carriage, screw, or plunger may include devices 
such as a blocking valve, a mechanical restraint, 
a counter balance/weight pulley system or a 
friction device. 
 

 Injection unit swivel interlock E7.5.5.2 
Whenever the injection unit is swiveled out of the 
normal operating position, screw or plunger forward 
motion shall only be possible in manual mode and the 
maximum screw or plunger forward speed shall be 
limited to 13 mm/sec (0.5 in/sec). 

See also, Annex G5 for screw removal procedure. 
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 Carriage unit E7.5.5.3 

A guard shall be provided to prevent access between 
moving and fixed parts where hazards exist. 
 

See also, area 5 of Figure 2 and Figure 3 in 6.1. 
 

If a movable guard is used, it shall be interlocked in 
accordance to Type I in accordance with 7.4.6.1.  
 

 

 Electrically driven axis for the 
movement of the plasticizing or injection unit 

E7.5.5.3.1 

Guards for this movement shall be of the interlocking 
type of circuit in accordance with 7.4.6 per the risk 
assessment.  Interlocking type will depend on location 
of the carriage. 
 

See also, Figures B1 and B2 for the nozzle area 
guard and Figures B3 and B4 for the mold area 
guard. 

 Screw/plunger drive mechanism(s)  
A guard shall be provided to prevent inadvertent access 
between moving and fixed parts where hazards exist. 
 

 

If a movable guard is used, it shall be interlocked in 
accordance to Type I in accordance with 7.4.6.1.  
 

 

 Electrically driven axis for the rotation 
of the plasticizing screw 

E7.5.5.4.1 

Movable guards for this movement shall be of the 
interlocking type of circuit in accordance with 7.4.6, per 
the risk assessment. 

See also, Figures B1 and B2 for the nozzle area 
guard and Figures B3 and B4 for the mold area 
guard. 
 

 Electrically driven axis for the linear 
movement of screw or plunger 

E7.5.5.4.2 

Guards for this movement shall be of the interlocking 
type of circuit in accordance with 7.4.6 per the risk 
assessment.  Interlocking type will depend on location 
of the carriage.  Guard locking is not required because 
the coasting is not dangerous.  
 

See also, Figures B1 and B2 for the nozzle area 
guard and Figures B3 and B4 for the mold area 
guard. 

 Feed opening area E7.5.6  Area 6 of Figures 2 and 3 in 6.1. 
All feed openings shall be guarded against inadvertent 
insertion of hands.  See Table 2 and Figure 5 for 
opening and safety distance.  Safety signs shall be 
used in this area.  

A fixed hopper can serve as a fixed guard for the 
feed throat opening to prevent inadvertent 
insertion of hands. 
 

 See also, SPI AN 137 and Annex G4 for 
information on clearing a blocked feed throat. 
 

 Area of the heater bands E7.5.7  Area 7 of Figures 2 and 3 in 6.1. 
The temperature of the plasticizing or injection barrel 
(cylinders) shall be automatically monitored to ensure 
that the maximum design temperature is not exceeded.  
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The energy supply to all barrel heating elements shall 
be automatically interrupted: 

 if the maximum design temperature is 
exceeded; or 

 in case of a fault in the temperature control. 
 

 

 Injection barrel covers E7.5.7.1  
A cover shall be provided to prevent inadvertent contact 
with high temperatures (above 60° C / 140° F) when the 
injection unit is in the normal operating position, except 
for those instances which cannot be covered for 
operational or process reasons.  This exception(s) shall 
be based on a risk assessment.  In those instances, 
safety signs shall be provided. 
 
When the injection unit is in the normal operating 
position, a thermal cover or barrier shall be provided to 
prevent direct contact with the injection barrel and 
thermal hazards.  The required coverage areas for 
operational requirements shall be determined by the 
risk assessment.  
 
Where the temperature of the cover or barrier may 
exceed 60° C (140° F) additional warning signs shall be 
provided.  
 

Insulating blankets may serve as the cover or 
barrier to prevent inadvertent contact with high 
temperature. 
 
A 360° cover may not be required depending on 
the design and risk reduction measures 
prescribed by the risk assessment. 
 
See also, clause 9. 

If the cover or the barrier surface temperature is above 
60° C (140° F), safety signs shall be provided on or 
adjacent to injection barrel covers. 
 

 

 Barrel vent cover E7.5.7.2 
A cover shall be provided over the vent port to protect 
personnel from hot plastic or vapors which may be 
expelled. 
 

See also, Annex G3. 

 Electrical hazards  
Heater band connections, when exposed, shall be 
guarded. 
 

 

 Part insert and removal area(s) outside the 
mold area 

E7.5.8  Area 3 of Figures 2 and 3. In 6.1 

 Core and ejector E7.5.8.1 
Access to the hazardous movements of the core set 
and ejector retract at the part insert and removal 
stations of shuttle or rotary table shall be protected by 
one or more of the following: 

 fixed guards; 
 movable guards with Type II interlock in 

accordance with 7.4.6.2; 
 presence sensing device; 
 two–hand control. 

For a stationary table, the part insert and removal 
are in the mold area.   
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 Shuttle or rotary table  

Access to the hazardous movements of the table shall 
be protected by one or more of the following: 

 fixed guards; 
 movable guards with Type II interlock in 

accordance with 7.4.6.2; 
 presence sensing device; 
 two–hand control. 

 

 

 Part discharge opening E7.5.8.3 

The part discharge opening (front and rear) shall be 
guarded to prevent access to hazards in the mold area 
through this opening.  The dimensions in Figure 9 shall 
be met with the use of fixed or movable guards, if 
necessary. 

The presence of a conveyor or chute may function 
as a guard if it provides the same level of 
protection.  See also, ASME/ANSI B20.1. 

 

Permanent tubing or other fixed machine member 
may provide some or all of this guarding 
requirement. 

Figure 9 - Parts Discharge Opening 

 
 If a < 100 mm (3.9 inches), then b  550 mm (21.6 inches)  

OR 
If a  100 mm (3.9 inches), then b   550 mm minus a.  
 

 

 Hoses on or around the machine E7.5.9  Area 9 of Figures 2 and 3 in 6.1. 
Flexible hoses and their connections shall be designed 
to prevent unintentional detachment.  
 
Flexible hoses and their connections with pressure 
higher than 50 bar (725 psig) hydraulic and 10 bar (145 
psig) pneumatic shall be guarded or restrained to 
prevent hazards associated with hose whip.  
 
Hoses and hose assembly selection and installation 
shall comply with the specifications in SAE J1273. 
 

See also, ISO 4413. 

Licensed to Dionne Bulin. ANSI order X_506304. Downloaded 4/12/2018 4:06 PM. Single user license only. Copying and networking prohibited.



AMERICAN NATIONAL STANDARD B151.1 – 2017 

 STANDARD REQUIREMENTS EXPLANATORY INFORMATION 

 

© 2017 – Plastics Industry Association Page | 51 

 

 Area inside the guard(s)/operator gate and 
outside mold area 

E7.5.10  Area 10 of Figures 2 and 3 in 6.1. 

The mold area protection shall be designed so that it is 
not possible for a person to stand between the mold 
area protection and the mold area.  This requirement is 
met if the dimension in Figure 10 is less than or equal 
to 150 mm (6 inches).  
 

 

If this is not technically or operationally feasible, an 
emergency stop shall be provided in a location that is 
readily accessible from this area. 
 

 

 Additionally, one of the following devices described in 
7.5.10.1 or 7.5.10.2 shall be provided. 
 

 

 

 

Figure 10 – Multiple Stations (VCIMM is illustrated) 

 
 Double acknowledgement system E7.5.10.1 
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A double acknowledgement system shall consist of a 
push button (#1) located inside of the mold area 
protection that provides a clear view of the mold area 
and a second push button (#2) located outside of the 
mold area protection with a clear view of this area that 
cannot be actuated from inside the mold area 
protection. 
 

The power operated gate close button can also 
act as the cycle initiation, provided that it is 
pushed a second time after the gate is closed. 

The start of a cycle shall be possible only after the 
following sequence has been completed within a time 
interval prescribed by the IMM supplier: 

1) push button #1; 
2) close mold area protection; 
3) push button #2 - cycle initiation. 

 

 

A monitoring circuit that complies with 7.4.4.1 shall be 
provided to check the operation of each push button.  If 
improper operation or sequencing is detected, the IMM 
cycle shall be prevented and an alarm shall be 
activated. 
 

This is only applicable when the mold area 
protection is a movable gate. 
 

 Presence sensing device E7.5.10.2 
When the sensing field of the presence sensing 
device(s) is interrupted, the safety function shall 
prevent the initiation of platen motion, powered mold 
area gate closing motion, core or ejector motion, and 
injection motion. 
 

See also, ANSI B11.19 for further information on 
presence sensing devices. 
 

When the sensing field of the presence sensing 
device(s) is interrupted during platen closing, the safety 
function shall stop all motion, shut off the energy source 
for all motions and require the manual resetting of the 
IMM before a new cycle can be initiated.  
 

 

 Hazards beneath the mold and shuttle/ 
rotary table areas  

E7.5.11  Area 12 of Figures 2 and 3 in 6.1. 

 Mechanical hazards  
Guards shall be provided to prevent access where 
hazards exist; see areas 1, 3 and 9 in Figures 2 and 3 
from 6.1. 
 
If a movable guard is used, it shall be interlocked in 
accordance with Type I requirements at a minimum and 
in accordance with 7.4.6.1.  
 

 

 Thermal hazards  
Guard or warning sign against hot surfaces above 60 
C (140° F) shall be provided.  
 
 

 

7.6 Large IMM E7.6 
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Where it is possible for an operator to stand or remain 
inside the operator’s gate, or elsewhere within the 
safeguarded area, an emergency stop which meets the 
requirements of 7.4.4.3 shall be provided.   
 

See also, 3.23 for the definition of a large IMM. 
 
 

 Large IMM with working platform  E7.6.1 
When a working platform is required in the mold area, 
there shall be a method of personnel detection provided 
that will prevent the operation or movement of the 
machine when personnel are present on the 
platform.  This detection shall be active in all modes 
and meet the criteria of 7.4.4.1.  
 

See also, Annex G.1. 
 

Detection of a person on the platform at any time shall 
initiate a protective stop of the machine unless Motion 
(see 7.5.1.10) is selected.  
 

 

Motion, as provided for in 7.5.1.10 may be permitted 
when the presence-sensing device is actuated if this 
motion does not create the hazard. 
 

 

When the mold area work platform serves as the 
maintenance platform, the requirements of lockout shall 
apply. 
 

See also, ANSI/ASSE Z244.1. 

7.7 IMM with additional injection unit(s)  
 Mold area guarding  

For IMMs with additional injection units the mold area 
protection requirements of 7.5.1.1 shall be followed. 
 

 

 Purge guard/splatter guard  
The requirements given in 7.5.4.1 & .2 shall be met. 
 

 

 Injection unit area  
The requirements given in 7.5.5 shall be met. 
 

 

 Feed opening area  
The requirements given in 7.5.6 shall be met. 
 

 

 Area of the heater band  
The requirements given in 7.5.7 shall be met.  
  

 Thermal hazards   

The requirements given in 7.4.3 shall be met. 
 

 

 Safety sign E7.7.5.2 

Safety signs shall be provided on or adjacent to 
surfaces if the temperature is above 60° C (140° F). 

See also, clause 9. 
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8 Use of machine  
8.1 Training of operators, set-up and super-
visory personnel 

E8.1 

The user shall ensure that personnel are trained in the 
safe method of operation and maintenance of the 
machine, the hazards associated with its use, its safety 
related devices and requirements as described in 
clauses 4, 7 and 9.  The user shall ensure that correct 
operating procedures are being followed. 
 
The user shall ensure the original and continuing 
competence of personnel setting-up, inspecting, 
operating and maintaining IMMs. 
 

The user should consider setting up a program to 
ensure that operators are kept aware of 
procedures to follow in operating the IMM safely.  
The following references may be used to create 
such a program: 
 supplier operator and maintenance manual; 
 federal and local regulations; 
 supplier training program. 

 

8.2 Maintenance inspection E8.2 
A program of periodic inspection and maintenance of 
existing IMMs shall be developed, implemented and 
enforced to ensure that all components, auxiliary 
equipment, and risk reduction measures are in safe 
operating condition. 
 

The supplier’s instructions and recommendations 
should be considered when establishing an 
inspection and maintenance program. 
 
The frequency of inspections and maintenance 
should be determined based upon the machine 
use and the supplier’s recommendations.   At a 
frequency determined by the user of the machine, 
each machine should be given a complete 
inspection.  This inspection should be performed 
by properly trained maintenance personnel. 
 

Inspection and maintenance programs shall conform to 
the following requirements: 
 

The user should establish the period between 
inspections based on duty factors, such as 
frequency of use, and the supplier 
recommendations.  The frequency of 
maintenance and inspections varies depending 
on the use of the machine.   

a) Any necessary follow-up repair work identified 
during an inspection shall be performed; 

b) Whenever an inspection uncovers a potentially 
hazardous condition, additional risk reduction 
measures shall be implemented until necessary 
adjustments or repairs have been performed; 

 

c) Inspection, testing, and maintenance shall be 
performed or supervised by an individual(s) that 
has the training or experience necessary to ensure 
that the inspection, testing, and maintenance is 
performed in a manner that results in the safe 
operation of the IMM. 
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The user shall establish and follow a program of periodic 
and regular inspections of IMMs to ensure that they are 
in safe operating condition and proper adjustment.  At a 
minimum, the user shall follow the inspection and 
maintenance instructions provided by the supplier. 
 

 

8.3 Working areas E8.3 

The user shall install the IMM and components to ensure 
proper required clearances for personnel safety during 
operation, handling or transporting parts or assemblies, 
cleaning and maintenance. 
 

 

Working areas shall be provided and maintained to: 
 be free from trip hazards and snags or sharp 

edges; 
 provide protection or guarding sufficient to 

prevent access to hazards. 
 
Working areas shall not be used as temporary storage. 
 

 

Adequate clearances shall be ensured for the use of 
tools or replacement of components, to include 
minimum clear distances required for the service or 
inspection of electrical components. 
 

For requirements related to adequate clearances 
for electrical servicing and inspection, see also, 
NFPA 70 and 79. 
 
 

Where additional access, such as a platform, is 
required, the user shall ensure that stairs, ladders, and 
handrails, etc., provide the necessary clearances and 
work area.  If an external working platform is 
provided by the user, reach-over safety distances 
shall be maintained in accordance with 7.3. 
 

The user should refer to requirements contained 
in regulatory and voluntary standards for 
information on stairways, ladders, handrails, mid-
rails and walking/working platforms.  Note that 
local requirements may apply. 
 

8.4 Load/unload and core/ejector area 
guarding 

E8.4 

The user shall be responsible to provide and ensure the 
usage of any additional guarding for this area of the IMM 
consistent with the mold and tooling being used, or other 
features unique to the operation, in order to provide 
protection for the operator or other personnel in the 
immediate proximity. 
 

 

The user shall ensure that pinching and shearing points 
created by these movements are guarded.   
 

 

8.5 Barrel temperature set point  
Users shall consult the material supplier for the material 
being processed and set the maximum injection barrel 
temperature accordingly to prevent hazardous 
conditions.  

 

8.6 Material pre-drying  
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The user shall follow the material supplier’s 
procedure(s) for proper pre-drying. 
 

 

8.7 Vented injection barrel E8.7 
When using an IMM equipped with a vented barrel, the 
user shall consult and follow the vented barrel supplier’s 
instructions. 
 

Some vented injection barrels are designed only 
to operate with vent port open.  Others may be 
designed to operate either in the open vent port 
mode or with a mechanical plug in the vent port.  
See also, Annex G.3. 
 

8.8 Ventilation E8.8 
The user shall provide a means to vent hazardous 
vapors away from the work area. 
 

The safety data sheet (SDS) should be 
consulted. 

8.9 Ancillary equipment E8.9 
The user shall ensure that the use of ancillary equipment 
for handling or access at the IMM (e.g., conveyors, lifts, 
take-off devices, robots, and the like) shall achieve 
acceptable risk.  See ANSI B11.0.  
 

The user should contact the IMM supplier before 
making any modifications to the machine. 
 

8.10 Personal Protective Equipment (PPE) E8.10 
The user shall ensure that appropriate PPE is provided 
based on the supplier’s description of any 
recommended PPE.  In addition to the supplier’s 
recommended PPE, the user shall ensure that 
personnel are provided with adequate PPE as required 
to protect against hazards that may occur but are not 
listed in the information for use.   
 
The user shall ensure that personnel wear appropriate 
PPE for protection against hazards listed in clause 6 and 
that are associated with use of the IMM. 
 

Insufficient pre-drying or degradation of certain 
plastic materials may cause discharge from the 
nozzle or mold. 
 
See also, Annex G for examples of typical set-up 
and maintenance tasks requiring PPE. 
 

8.11 Motion / No Motion guarding  
When an IMM is fitted with a motion / no motion function, 
it shall be the responsibility of the user to authorize use 
of this function only after the user has ensured that 
pinching and shearing points created by these 
movements are guarded.  Accessible shearing and 
pinching points within the mold shall be safeguarded by 
the user.  For motion / no motion operation, ejector 
forward and core out motion shall be safeguarded. 
 

 

8.12 Cycle interruption E8.12  
If for any reason the cycle on the IMM is interrupted for 
an extended period of time, it shall be the responsibility 
of the user to ensure that proper procedures are 
followed to recover from the interrupted cycle as 
described in the operator’s manual (instructions for use).  
The user shall follow the material supplier’s instructions 

Proper procedures for an interrupted cycle are 
dependent upon the type of material being 
processed.  For example, material degradation 
can result from extended exposure to processing 
temperatures.  
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regarding effects of prolonged interruption on the 
material. 
 
8.13 Nozzle modification E8.13 
The user shall ensure that the requirements of 7.5.4.1 
and 7.5.4.2 are met for modified nozzle configurations. 
 

The cycle interruption procedure may need to be 
altered due to nozzle modification.   

8.14 Hose inspection E8.14 
In accordance with the periodic inspection program, all 
hoses shall be inspected for: 

 leaks at hose fittings or in the hose itself; 
 damaged, cut or abraded hose cover; 
 exposed reinforcement; 
 kinked, crushed, flattened or twisted hose; 
 hard, stiff heat-cracked or charred hose; 
 blistered, soft, degraded or loose cover; 
 cracked, damaged or badly corroded fitting; 
 fitting slippage on hose; 
 other signs of significant deterioration. 

 
If any of the above conditions exist, the hose assembly 
shall be replaced with a new assembly of equivalent 
quality and characteristics. 
 

It is recommended that all hoses be inspected 
according to the supplier’s recommendation(s).  
See also, SAE J1273. 
 
Evaluate factors such as the nature and severity 
of the application, past history and supplier’s 
information to establish the frequency of visual 
inspections and functional tests.   
 
 
 
 

8.15 Molding with inserts E8.15 
When molding a product with insert(s) that requires 
modification of the mold area guarding, the modification 
shall achieve acceptable risk.  See ANSI B11.0. 
 

Examples include but are not limited to: 
 large insert(s) that extend beyond the 

mold area guard; 
 reel to reel insert feeding; 
 strip molding; 
 cord set and wire harness. 

The user should consult with the IMM supplier 
before making any modifications to the machine. 
 

8.16 Energy isolation devices E8.16 
In addition to 7.4.4.6 the user shall supply means for 
disconnecting and isolating all non-electrical sources of 
hazardous energy. 
 
 

Sources of hazardous energy can include but not 
be limited to gravity, fluid, spring tension, kinetic 
energy, and others.  See also, ANSI/ASSE 
Z244.1. 
 
 

  
9 Safety signs E9 
All signs shall conform to ANSI Z535.3 and ANSI Z535.4 
in color, format, size, symbols and content.  
 
Missing or existing signs that are no longer legible shall 
be replaced. 

See also, SPI AN-137 Recommended Guideline 
for Safety Signs for Plastics Machinery and 
Related Equipment for ANSI compliant signs.    
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Annex A – Interlock Types for Non-Electrical Axis 

(Informative) 
The examples shown in this annex are for illustration purpose only.  Alternative methods and 

devices can be used to achieve the same degree of integrity, reliability and functionality. 
 
A1 – Movable Interlocking Guard Type I 

 
Key  

1 Power Source 
2 Control Circuit 
3 Guard Closed 
4 Guard Open 
5 Main Shutoff Device  

S1 Guard Position Detector 
 

Figure A1.1 – Type I Interlock 

 

 
Figure A1.2 – Example of Type I – Purge Guard Interlock 

5 1

34

2 S1

T ype I
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A2 – Movable Interlocking Guard Type II 

 
Key  

1 Power Source 
2 Control Circuit 
3 Guard Closed 
4 Guard Open 
5 Main Shutoff Device  
6 Monitor Circuit 

S1 Guard Position Detector 1 
S2 Guard Position Detector 2 

 

Figure A2.1 – Type II Interlock 

 

 
Figure A2.2 – Example of Type II – Other Guard 

  

5 1

34

2 S1

T ype II

S2

6
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A3 – Movable Interlocking Guard Type III 

 
 

Key  
1 Power Source 
2 Control Circuit 
3 Guard Closed 
4 Guard Open 
5 Main Shutoff Device  
6 Monitor Circuit 
7 Second Shutoff Device 
S1 Guard Position Detector 1 
S2 Guard Position Detector 2 

 

Figure A3.1 – Type III Interlock with Direct Operated Second Shutoff Device (7) 

 
Figure A3.2 – Example of Type III with Direct Operated Second Shutoff Device (7)  

5 1

34

2 S1

T ype II I with

direct o pera ted

second shutoff

device[7 ]

S2

6

7
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Key  
1 Power Source 
2 Control Circuit 
3 Guard Closed 
4 Guard Open 
5 Main Shutoff Device  
6 Monitor Circuit 
7 Second Shutoff Device 
S1 Guard Position Detector 1 
S2 Guard Position Detector 2 
S3 Guard Position Detector 3 

 

Figure A3.3 – Type III Interlock with Electrically Operated Second Shutoff Device (7) 

 
Figure A3.4 – Example of Type III Interlock with Electrically Operated Second Shutoff Device (7) 

5 1

34

2 S1

T ype II I with

electrically 

operated

second shutoff

device [7]

S2

6

7

S3
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Annex B – Interlock Types for Electrical Axis 
(Informative) 

 
The examples shown in this annex are for illustration purposes only. Alternative methods and 

devices can be used to achieve the same degree of integrity, reliability and functionality. 
 
B1 – Movable Interlocking Guard Type I  

 

 
Key  
K1 Contactor 
S1 Guard Position detector 
L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit  

3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B1.1 – Example of interlocking Corresponding to Type I using One Electro-mechanical 
Component 

 
The position detector (limit switch) may be used to achieve guard locking.  
 
K1 to be positioned between the motor and the motor control unit, if there is a possibility of hazardous 
movements due to stored energy in the motor control unit.  In other cases, K1 may be positioned on the 
other side of the motor control unit.  
 
If there is no guard locking, the lines with dots and dashes are deleted. 
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Key  
S1 Guard Position detector 
L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit with PLr  ≥ c  for safe standstill 

2.0 Conformation of Switch Off Condition from 2.1 
2.1 Safety Related Input 
3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B1.2 – Example of interlocking Corresponding to Type I using the Motor Control Unit 

 
The position detector (limit switch) may be used to achieve guard locking. 
 
If there is no guard locking, the lines with dots and dashes are deleted. 
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B2 – Movable Interlocking Guard Type II  
 

 
Key  
K1 Contactor 

S1, S2 Guard Position detector 
L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit  

3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B2.1 – Example of Interlocking Corresponding to Type II using One Electro-mechanical 
Component 

 
One of the position detectors (limit switch) may be used to achieve guard locking. 
 
K1 shall be positioned between the motor and the motor control unit, if there is a possibility of hazardous 
movements due to stored energy in the motor control unit.  In other cases, K1 may be positioned on the 
other side of the motor control unit.  
 
If there is no guard locking, the lines with dots and dashes are deleted. 
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Key  

S1, S2 Guard Position detector 
L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit with PLr ≥ c for safe standstill 

2.0 Conformation of Switch Off Condition from 2.1 
2.1 Safety Related Input 
3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B2.2 – Example of Interlocking Corresponding to Type II using the Motor Control Unit with 
External Standstill Detector (6) 

One of the position detectors may be used to achieve guard locking. 
 
If there is no guard locking, the lines with dots and dashes are deleted. 
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Key  

S1, S2 Guard Position detector 
1 Electrical motor 
2 Motor control unit with PLr ≥ d, for safe standstill 

2.0 Conformation of Switch Off Condition and safe stopping initiated by 2.1 
2.1, 2.2 Safety Related Input 

2.3 Conformation of Switch Off condition and safe stopping initiated by 2.2 
3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Stopping and standstill detection 

 

Figure B2.3 – Example of Interlocking Corresponding to Type II using the Motor Control Unit with 
Integrated Standstill Detector (6) 
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B3 – Movable Interlocking Guard Type III  

 
Key  

K1,K2 Contactors 
S1, S2,S3 Guard Position detectors 

L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit  

2.0 Conformation of Switch Off Condition from 2.1 
2.1 Safety Related Input 
3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B3.1 – Example of Interlocking Corresponding to Type III using Electro-mechanical 
Components 

 
One of the position detectors (Limit Switch) may be used to achieve guard locking.  
 
K1 and K2 shall be positioned between the motor and the motor control unit if there is the possibility of 
hazardous movements due to stored energy in the motor control unit.  In other cases, K1 and K2 shall be 
positioned on opposite sides of the motor control unit to prevent common mode failure. 
 
Monitoring the position detector S1 is not required if the change of the state is automatically monitored by 
position switching of the contactor K2. 
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Key  
K1 Contactor 

S1, S2,S3 Guard Position detectors 
L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit with PLr ≥ c for safe standstill  

2.0 Conformation of Switch Off Condition from 2.1 
2.1 Safety Related Input 
3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B3.2 – Example of Interlocking Corresponding to Type III using One Electro-mechanical 
Component 

 
One of the position detectors (limit switch) may be used to achieve guard locking.  
 
K1 shall be positioned between the motor and the motor control unit if there is possibility of hazardous 
movements due to stored energy in the motor control unit.  In other cases, K1 may be positioned on the 
other side of the motor control unit. 
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Key  

S1, S2,S3 Guard Position detectors 
L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit with PLr ≥ d for safe standstill 

2.0 Conformation of Switch Off Condition from 2.1 
2.1, 2.2 Safety Related Inputs 

3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B3.3 – Example of Interlocking Corresponding to Type III using Motor Control Unit with 
External Standstill Detector (6) 

 
One of the position detectors (limit switches) may be used to achieve guard locking.  
 
If monitoring of the safety related inputs is achieved within the motor control unit, one return line to the 
monitoring circuit of the machine is sufficient. 
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Key  

S1, S2,S3 Guard Position detectors 
L Guard locking Device (if dangerous coasting can occur) 
1 Electrical motor 
2 Motor control unit with PLr ≥ d  for safe standstill 

2.0 Conformation of Switch Off Condition from 2.1 
2.1, 2.2 Safety Related Inputs 

3.1 Guard closed 
3.2 Guard open 
4 Control circuit of the machine 
5 Monitoring circuit of the machine 
6 Standstill detection 

 

Figure B3.4 – Example of Interlocking Corresponding to Type III using Motor Control Unit with 
Integrated Standstill Detector (6) 

 
One of the position detectors (limit switches) may be used to achieve guard locking.  
 
If monitoring of the safety related inputs is achieved within the motor control unit, one return line to the 
monitoring circuit of the machine is sufficient. 
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Annex C – Flow chart leading to standstill and safe standstill 
(Informative) 

 

 

Figure C – Flowchart to Standstill (see Annex B) 

 
 
  

Platen moving 

Request for platen to stop/guard to unlock 

Stopping 

Release of guard locking 

Detection that the platen has stopped (see Annex B, Key 6) STANDSTILL 

Guard locking released 

Opening of the guard  

Change of state of the position detectors of the guard (S1, S2, S3) 

Interruption of the energy supply (motor control unit, K1, K2) 

Automatic monitoring (motor control unit, K1, K2, S1, S2, S3 and L) 

SAFE STANDSTILL 

1 

2 

3 

4 

5 
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Annex D – Presence Sensing Safeguarding Device (PSSD) 

(Informative) 
The examples shown in this annex are for illustration purpose only.  Alternative methods and devices can 
be used to achieve the same degree of integrity, reliability and functionality. 

 

 
Key  

1 Power Source 

2 Control and Monitoring of the Presence Sensing Safeguarding Device according 
to ISO 13849-1, PLr = e 

2.1 Control Circuit of the Shutoff Devices 
2.2 Monitoring Circuit of the Presence-Sensing Safeguarding Device 
3 Presence-Sensing Safeguarding Device 
5 Main Shutoff Device (safety standstill control circuit) 
6 Monitoring Circuit of the Injection Molding Machine 
7 Second Shutoff Device 
8 Control Circuit of the Injection Molding Machine 

 

Figure D1.1 – Presence-Sensing Device 

 
D.1 – Mode of operation of the Presence-Sensing Safeguarding Device 
An interruption of the Presence-Sensing Safeguarding Device shall directly interrupt the power circuit for 
the dangerous movement via the two shut-off devices. 
 
The second shut-off device which interrupts the flow to the cylinder for the dangerous movement shall be 
an additional valve which shall be controlled directly by the control unit or actuated by a pilot valve controlled 
by the control unit. 
 
D.2 – Automatic monitoring requirements 
A control and monitoring unit according to ISO 13849-1, PLr = e shall: 

 monitor the Presence-Sensing Safeguarding Device; and 
 control the two shut-off devices as shown in Figure D1.1. 
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The monitoring circuit of the injection molding machine shall monitor the shut-off position of the second 
shutoff device at, or after, each interruption of the Presence-Sensing Safeguarding Device so that a fault in 
the second shut-off device shall be automatically recognized and commencement of any further dangerous 
movement shall then be prevented. 
 
In the case of the second shut-off device being pilot operated, the correct functioning of the pilot valve shall 
be monitored.  Where this is automatically monitored by the position switching of the second shut-off device, 
additional automatic monitoring of the pilot valve is not required. 
 
D.3 – Calculating the Safe Distance 
D3.1 – ANSI B11.19 formula 

DTTTTKD pfspmrCSS
 )(  

Where: 
Ds  =  Minimum safe distance, in inches, between the light curtain sensing field and the nearest 
point of hazard.  
K  =  Hand speed constant in inches per second.  The ANSI standard value is 63 inches/second 
that assumes the operator starts a hand motion toward the point of hazard from reset.  ANSI 
states that hands speed constant has been determined by various studies to be 63 in/sec to over 
100 in/sec and the user should consider all factors including the physical ability of the operator to 
determining the value to be used. 
Ts  =  Stop time, in seconds, of the hazard motion at maximum speed setting from the final de-
energization of the control element.  
Tc  =  The control response time, in second, to activate the stopping or de-energization of motion 
element.  
Tr  =  The light curtain response time, in second, it provided by the light curtain supplier. 
Tspm  =  Stopping performance monitor time, in second, it is additional time allowed by the 
performance monitor before it detects stop time deterioration. 
Dpf  =  Depth penetration factor. 

 
D3.2 – ISO 13855 formula 

CttKS  )(
21

 

Where: 
S  =  Minimum safe distance, in mm, between the light curtain sensing field and the nearest point 
of hazard.  
K  =  Operator approach speed in mm/second. 
t1  =  Maximum stopping time of the machine in seconds. 
t2  =  Light curtain response time in seconds. 
C  =  Additional safety distance, in mm, depending on the detection capability of  the light curtain. 

The value of C is never less than 0. 
C = 8 (d-14) where d = 40 mm 
C = 850 mm where 40 < d >70 mm 
d = Minimum object resolution (detection capability) of the light curtain. 

 
S K d 

100 < S < 500 mm 2000 mm/sec d < 40 mm 
S > 500 mm 1600 mm/sec d < 40 mm 

S > 850  1600 mm/sec 40 < d > 70 mm 
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Annex E – Two-Hand Control 
(Informative) 

 
Key  
1 Power Source 

2 
Control and Monitoring of the Presence-Sensing Safeguarding Device According to ISO 
13849-1, PLr = e 

2.1 Control Circuit of the Shutoff Devices 
2.2 Monitoring Circuit of the Two-Hand Control 
3 Two-Hand Control Device 
5 Main Shutoff Device (safety standstill control circuit) 
6 Monitoring Circuit of the Injection Molding Machine 
7 Second Shutoff Device 

 

Figure E1.1 – Two Hand Control 

 
E.1 - Mode of operation of the two hand control 
Releasing either of the actuators of the two hand control device shall directly interrupt the power circuit for 
the dangerous movement via the two shut-off devices. 
  
The second shut-off device which interrupts the flow to the cylinder for the dangerous movement shall be 
an additional valve which shall be controlled directly by the control unit or actuated by a pilot valve controlled 
by the control unit. 
 
E.2 - Automatic monitoring requirements 
A control and monitoring unit according to ISO 13849-1, PLr = e shall 

 monitor the two-hand control device; and  
 control the two shut-off devices as shown in Figure E1.1. 

 
The monitoring circuit of the injection molding machine shall monitor the shut-off position of the second 
shutoff device after each release of the two-hand control device so that a fault in the second shut-off device 
shall be automatically recognized and commencement of any further dangerous movement shall then be 
prevented. 
 
In the case of the second shut-off device being pilot operated, the correct functioning of the pilot valve shall 
be monitored.  Where this is automatically monitored by the position switching of the second shut-off device, 
additional automatic monitoring of the pilot valve is not required. 
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Annex F – Use of proportional valves for the platen movement 
(Informative) 

 
When using proportional valves to control the platen movement the following should be taken into account:  
 
F.1 – Design 
F.1.1  In case - of an energy failure, proportional valves should return to the basic position by means of 
springs. 
 
F.1.2  In its basic position, the pressure connection side of the proportional valves should either be blocked 
or exhausted to the tank. 
 
F.1.3  No leakage which could cause a dangerous movement should be present when the proportional 
valves are in their basic positions.  This could be achieved e.g., by close tolerance valves or exhausting 
leakage from the proportional valves directly to the tank. 
 
F.2 - Mode of operation 
F.2.1  The basic position of the proportional valves should be achieved at least once during each cycle. 
 
F.2.2  The proportional valves which control the platen movement should not be used for controlling any 
other movement. 
 
F.2.3  When the movable guards of the mold area are open, the position switches should:  

 directly interrupt the energy supply to the solenoid of the proportional valve responsible for the 
closing movement of the platen; or 

 directly switch off the energy supply to the control card of the proportional valve.  In this case, 
ensure that any residual value existing in the control card cannot give rise to a closing movement 
of the platen.  

 
F.2.4  Some example alternatives to F.2.3 which may be used are: 

 an additional valve (not proportional) to interrupt the control oil to the proportional valve; or 
 an additional valve (not proportional) to position the proportional valve in its basic position; or 
 an additional valve (not proportional) which inhibits platen closing movement. 

 
In all these cases, the energy supply to the solenoid of the additional valve should be directly interrupted 
by the position switches of the movable guards for the mold area when these guards are opened. 
 
A fault of the additional valve should not affect the safety function of the proportional valve and should be 
automatically detected by the control system; otherwise the additional valve should be automatically 
monitored using the principle described in 7.3.4.1. 
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Annex G – Example Procedures 
(Informative)  

 
 

G1 – Control of Hazardous Energy 
G1.1 – Lockout/Tagout Procedure 
 
 
 
 
 
 

WARNING: 
 

Failure to perform the Lockout/Tagout procedure before 
commencing with maintenance activities can lead to serious injury 
or death. 

 
A “positive, lockable” means to remove all energy sources prior to maintenance must be provided.  
It is the user’s responsibility to provide a lockout/tagout procedure for each machine that is in 
compliance with all applicable national and local requirements.  The following procedure is a 
general guide:  

 
1. Read and understand this entire procedure before beginning. 
2. Turn off all motors.  
3. Turn off and lock the electrical disconnect device(s) and all other energy sources.  Place a tag on the 

device to indicate that work is being performed on the machine. 
4. Verify that all auxiliary equipment with separate power sources has been turned off.  Lock and tag 

each disconnect switch in the OFF position. 
5. Verify that electrical power has been disconnected from the machine and from any auxiliary 

equipment.  If the machine or any piece of equipment is energized, locate the electrical circuit(s) 
supplying the power.  Disconnect all power sources and lock and tag these power sources in the OFF 
position. 

6. Verify that no sources of residual energy (accumulators, capacitors, suspended machine components, 
etc.) are present on any equipment.  If necessary, manually discharge hydraulic, pneumatic, or steam 
pressure and capacitor voltage from charged components.  Also, block all suspended or spring-loaded 
machine parts to prevent movement. 

7. Perform required maintenance. 
8. When work is completed on the machine, visually inspect to ensure all safety devices are in place. 
9. Notify other affected employees that the locks and tags are being removed, and verify that all tools 

and personnel are clear of the machine. 
10. When the machine is ready to resume operation, each individual shall remove their own lock(s) and 

tag(s).  If a personal lock or tag is left on an isolation point after all work has been completed, every 
attempt must be made by the supervisor responsible to contact the person or persons whose name 
appears on the tag. 

a)  Contact the individual who performed the lockout/tagout instructions.  Ask this individual to 
remove the lock or tag.  If the person cannot return to the site, they may give verbal permission to 
remove the lock or tag along with any specific instructions that may be required to return the 
machine to a safe operating condition. 
b)  Verify the danger zone is clear of all personnel before attempting to remove the lock or tag. 
c)  If the person or persons cannot be contacted to remove the lock or tag, conduct a joint 
investigation involving the supervisor responsible for the area (or machine) and a competent 
individual who has a thorough understanding of the process and the machine: 
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i. Check all isolation points to make sure lines, wires, or systems are set to a safe position 
or condition. 

ii. Verify the danger zone around the machine is clear of personnel. 
iii. When both the supervisor and the technician agree that all systems are in order and 

there is no potential for injury, remove the lock or tag. 
 

11. If no other locks or tags remain on the machine, restart the machine using the start-up procedures. 
12. Before operating the machine, perform a full safety check.  Personnel can be seriously injured if the 

machine is operated with non-functioning safety devices. 
 
G.1.2 –  Lockout Service/Troubleshooting Provision 
Some service operations must be performed with the power on.  Temporary risk reduction measures are 
permitted in lieu of lockout only under special testing or troubleshooting conditions and by qualified 
personnel.  See also ANSI/ASSE Z244.1 for additional Information. 
 
G.1.3 – Lockout for Mold Change  
On plastics molding machines where it is necessary to maintain heat to a plasticizing unit or power to the 
programmable logic controller or microprocessor during set-up only, a user shall do one of the following: 

 provide and use a separate lockable energy isolating device for a motor, pump, or any other 
equipment which could expose personnel to a hazard; 

 for a plastics molding machine that is in compliance with the current applicable safety standards, 
the controlling safety gate shall be locked in the open position with the power source(s) used for 
controlling motion/movement in the mold area turned off.   

Where accumulators are used, they shall automatically dump pressure to the tank when the hydraulic pump 
motor(s) is de-energized. 
 
Effects of gravity: When dangerous movement(s) in the mold area can be produced by the effect of gravity, 
a mechanical restraint device shall be used. 
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G2 – Clearing a Blocked Injection Barrel Nozzle or Tip 
 
 
 
 
 
 

 
 
 
 
WARNING: 
 
 
 
 

If the nozzle appears to be blocked, never, under any 
circumstances, attempt to remove the blockage without first 
backing off the screw to its fully retracted position to decompress 
the nozzle area.  Never attempt to clear the blockage by using heat 
or pressure.  The elevated temperatures in the barrel can generate 
explosive pressures against a blocked nozzle, which can release 
violently and unexpectedly.  Failure to follow these instructions 
can result in serious personal injury or death. 

1. Read and understand the entire procedure before beginning. 
2. If the nozzle appears to be blocked, use the following procedure to cautiously remove the blockage.  

Consult the Safety Data Sheet from the material supplier for any special material properties that might 
affect this procedure. 

  
3. Before the retraction of the nozzle check the plastic pressure on the injection screen.  If there is built 

up pressure you will see this on the injection pressure display.  It is possible you may have a valve 
gate closed or plugged.  If your mold is using a valve gate system make sure you back the screw 
back (suckBack) screw to release the pressure built up in the injection unit.  Backing the nozzle away 
from the tool with pressure built up and a frozen valve gate can cause plastic to explode around the 
sprue bushing and nozzle seating surface during the retraction of the injection unit. 

4. Retract the nozzle from the sprue bushing ensuring that nozzle remains shielded by the purge guard. 
5. In some cases removing the nozzle from the heat sink of the mold sprue will clear the blockage in a 

short period of time (1-2 minutes). 
6. If the nozzle remains blocked, move the screw back to its fully retracted position, and leave it in the 

retracted position. 
7. Stop the motion. 
8. Check the correct functions of the nozzle heating system.  Lockout and tagout and repair as required 

and return to step 4. 
9. Turn off the barrel heater. 
10. Lockout and tagout the machine.  Refer to your specific plant procedure and any special requirements 

in your machine manual. 
11. Wear approved protective equipment/clothing - this includes safety glasses and full face shield and 

full body protection to protect against pressurized plastic gas and hot plastic which could expel from 
the barrel. 

12. Clear area of all personnel except for the person about to unscrew barrel nozzle. 
13. Open the purge guard. 
14. Disconnect and remove the nozzle heaters (where applicable). 
15. Do not stand in front of the nozzle.  To avoid contact with any unexpected release of plastic. 
. 
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G3 – Blocked Injection Barrel Vent 
 
 
 
 
 
 

 
 
WARNING: 
 

If steam or plastic vapor is not coming from the barrel vent, the 
barrel vent may be blocked.  If this occurs, there will be trapped 
gas behind the blockage.  Failure to follow the instructions in this 
clause may result in serious personal injury. 

 
1. Read and understand the entire procedure before beginning.  
2.  Consult the Safety Data Sheet from the material supplier for any special material properties that might 

affect the procedure. 
3. If the barrel vent is equipped with a heater band, check the temperature of the heater band.  If the 

temperature is not correct, the heater band may need to be replaced.  Use the following procedure 
when replacing the barrel vent heater band with the vent blocked: 

a. Wear protective equipment/clothing – this includes safety glasses, full face shield, insulated 
gloves, and full body protection to protect against pressurized gas and plastic which could 
be expelled from the vent; 

b. Completely purge the injection barrel as indicated in the purging instructions.  Leave the 
screw in its fully retracted position; 

c. Follow the lockout/tagout procedure; 
d. Allow the barrel to cool to room temperature to protect against the possibility of being 

burned by hot plastic or hot gas, which could be expelled from the vent; 
e. Repair or replace the heater band; 
f. Turn the main disconnect and barrel heaters on and allow the barrel to reach operating 

temperature; 
g. Check the barrel vent for flowing plastic or gas. 

4. If the heater band is at the proper temperature but the vent still appears to be blocked, use the following 
procedure to clear the blockage: 

a. Follow Steps 2a through 2d above; 
b. Carefully remove the vent cover and clear the blockage from the vent; 
c. Re-install the vent cover. 

5. If the blocked vent barrel problem persists, contact the vented barrel and screw supplier.     
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G4 – Clearing a Blocked Feed Throat  
 
 
 
 
 
 

 
 
WARNING: 
 

Hot plastic melt or gasses may be trapped just below the bridged 
material.  Sudden release of hot plastic or gas can cause serious 
injury or death.  Follow instructions below to avoid injury.  

 
1. Read and understand this entire procedure before beginning. 
2. Shut off the feed hopper slide or gate to stop the flow of plastic pellets (or powder) from the hopper 

into the feed throat.   
3. Retract the injection unit to separate the nozzle from the mold. 
4. Purge out the plasticizer completely to reduce the potential for trapped gasses or decomposed 

material splattering hot plastic. 
5. Lockout/Tagout all power to the motor(s) and heaters. 
6. Make certain that the feed throat cooling is operating.  Check the temperature of the feed throat jacket.  

If overheated, do not remove (or swing away) the hopper until the barrel and feed throat temperature 
has reached less than 100 F (37 C) in both the feed housing and barrel. 

7. Wear appropriate personal protective equipment such as long protective gloves, full body protective 
clothing and face shield.  

8. Hot plastic melt or gasses may be trapped just below the bridged material.  Carefully remove the 
hopper.  Use a vacuum to remove un-melted plastic.  Never place your fingers or hand into this 
opening.  Use tongs or other brass tools to remove material from this opening. 

9. Using a brass rod or flat brass chisel and hammer, carefully break up the plastic bridge into chunks 
and vacuum these away from the feed hole. 

10. If these efforts fail, then remove the nozzle, barrel head and screw from the unit to facilitate removal 
of the bridge per procedure. 
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G5 – Screw Removal 
 
 
 
 
 
 

 
 
WARNING: 
 

While removing the screw, there is a danger of hot plastic being 
expelled and causing burns.  Make sure the injection area is clear 
of personnel and wear protective equipment to guard against 
burns.  
 

 

 
1. Read and understand this entire procedure before beginning. 
2. Stop the flow of resin. 
3. Purge the machine. 

a) Purge machine in accordance with instructions in purging clause. 

WARNING: While purging plastic, there is a danger of hot plastic spraying from the nozzle and 
causing burns.  Make sure the injection area is clear of personnel and wear protective equipment. 

b) To make sure all the plastic material has emptied, continue to purge until the screw stops 
recovering.  Advance the screw so it is in the fully forward position toward the mold cavity.  

c) Open the shut-off nozzle (if present).  This will allow gaseous plastic to vent out of the open 
nozzle. 

4. Fully retract the carriage. 
5. For pivoting extruders, remove all equipment that may interfere with the extruder section when it pivots 

(i.e., walkway). 
6. Lockout/tagout all power to motors and heaters.  See lockout/tagout service provision in Annex G1. 
7. Uncouple the screw from the drive shaft.  Refer to OEM Instructions. 

 
WARNING:The Barrel is hot.  To avoid burn injury while moving the barrel, make sure personnel are 
wearing protective insulated gloves. 

 
WARNING:Use lifting accessories which will withstand the high heat of the barrel.  Failure to do so 
may cause the barrel to become unbalanced and fall.  This may cause serious injury to personnel. 
8. Support the nozzle end of the barrel by securing lift attachments to the barrel lifting points and rigging 

chains to the lifting apparatus. 
9. Pivot the barrel as per OEM instructions. 
10. Remove barrel end cap heaters and barrel end cap retaining socket head cap screws.  Always “break” 

the barrel end cap screws loose in a “star” pattern, not in a “round the clock” pattern.  Loosen the cap 
screws several turns and support the end cap with a sling hoist.  Remove the end cap. 

11. Rig lifting equipment with a chain-linked sling to the end of the screw which is protruding from the 
barrel. 

12. Pull half of the screw out of the barrel.  Make sure enough of the screw is extracted so that the lifting 
equipment can be installed at the screw’s midpoint.  

13. Support the screw at the midpoint using lifting equipment and a chain-linked sling.  If necessary, 
replace the lifting equipment at the end of the screw with a wood support and move the lifting 
equipment to the midpoint.  Refer to OEM instructions. 
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G6 – Purging 
 
 
 
 
 
 

 
 
WARNING: 
 

While purging plastic, there is a danger of hot plastic spraying from 
the nozzle and causing burns.  Make sure the injection area is clear 
of personnel and wear protective equipment to guard against 
burns.  If you suspect a blocked nozzle, refer to the procedure for 
clearing blocked nozzle. 

                    
 
PROCEDURE 
 
1. Read and Understand the entire procedure before beginning  
2. Wear personal protective equipment including safety glasses, a face shield, protective clothing and 

insulated gloves with suitable hand and arm protection to guard against burns.  Make sure all 
personnel are clear of the injection area in case hot plastic is expelled while purging. 

3. Select manual/set-up mode to purge with safe injection speed. 
4. Maintain normal machine heat settings suitable for the resin in use. 
5. Clear purging with appropriate tools and safely remove from the work area. 
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Annex H – Example configurations of IMMs 
Some example orientations or configurations of IMMs 

 

Figure H.1 – Vertical Clamp – Vertical Injection – Single Station 

 

 

Figure H.2 – Vertical Clamp – Horizontal Injection – Shuttle Table 
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Figure H.3 – Vertical Clamp – Angular Injection – Single Station  

 

 

Figure H.4 – Vertical Clamp – Horizontal Injection – Rotary Table  
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