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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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A Part 13 d

sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. Publication "as
| Standard requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document may be the\subject of pa
shall not be held responsible for identifying any or all such patent rights.

' was prepared by Technical Committee ISO/TC 118, Compressors and pneumatic tools, mach
ent, Subcommittee SC 3, Pneumatic tools and machines.

onsists of the following parts, under the general title Hand-held nof3electric power tools — Sa
(s:

LAssembly power tools for non-threaded mechanical fasteners
Cutting-off and crimping power tools

Drills and tappers

Non-rotary percussive power tools

Rotary percussive drills

Assembly power tools for threaded fasteners
Grinders

Sanders and polishers

Die grinders

: Compression{power tools

" Nibblers-and shears

: Circular, oscillating and reciprocating saws

paling with fastener driving tools is under preparation.
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Introduction

This document is a type-C standard as stated in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations and events are covered are
defined in the Scope of this part of ISO 11148.

When requirements of this type-C standard are different from those which are stated in type-A or -B standards,
the requirements of this type-C standard take precedence over the requirements of other standards, for
machines that have been designed and built according to the requirements of this type-C standard.

ISO[ 11148 consists of a number of independent parts for individual types of hand-held non-electri¢ power tools.

Cerfain parts of ISO 11148 cover hand-held non-electric power tools driven by internal combustjon engines
powered by gaseous or liquid fuel. In these parts, the safety aspects relating to internal\combustjon engines
are found in a normative annex.

Thelparts are type-C standards and refer to pertinent standards of type A and B where such standards ar¢ applicable.

© 1SO 2012 — All rights reserved \%
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INT

ERNATIONAL STANDARD ISO 11148-7:2012(E)

Hand-held non-electric power tools — Safety requirements —

Part 7:
Grinders

IMPORTANT — The colours represented in the electronic file of this document can be neither viewed
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“grinders”) intended for grinding and cutting-off with abrasive products, for Gse on all kinds of mg
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Scope

part of ISO 11148 specifies safety requirements for hand-held non-electric power tools

fders can be powered by compressed air or hydraulic fluid and are intend@d to be used by one o
pborted by the operator’s hand or hands, with or without a suspension;. e.g. a balancer.

E1 At the time of publication, no grinders driven by internal contbustion engines are known (other
hachines within the scope of ISO 19432). Once these are identified, it’is intended to amend this part of
de such power tools.

part of ISO 11148 is applicable to grinders used with;

abrasive products with a peripheral operating speed less than or equal to 80 m/s;

cutting-off wheels with a peripheral operating speed less than or equal to 100 m/s;

abrasive products with an outside nominal diameter less than or equal to 230 mm;
cutting-off wheels with an outside nominal diameter less than or equal to 250 mm;

wire brushes;

diamond and reinforced (segmented) wheels with an outside nominal diameter less than or equa
flap discs and flapwheels.

E2 For examiples of grinders, see Annex B.

E 3  Typieal abrasive products used together with hand-held grinders are listed in Annex D.

part'ofISO 11148 does not cover special requirements and modifications of grinders for the
nting them in fixtures.

O 3864-4,
nces from

hereinafter
terials. The
perator and

than cutting-
SO 11148 to

to 450 mm;

purpose of

This part of ISO 11148 is not applicable to:

die grinders with collets, which are treated in ISO 11148-9;

polishers and sanders (i.e. tools used with coated abrasives except flap discs and flap wheels), which are

treated in ISO 11148-8;

cutting-off machines which are driven by internal combustion engines and are used for cutting construction

materials, which are treated in ISO 19432;

shaft-mounted wire brushes, which are treated in ISO 11148-9.
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This part of ISO 11148 deals with all significant hazards, hazardous situations or hazardous events relevant to
grinders when they are used as intended and under conditions of misuse which are reasonably foreseeable by
the manufacturer, with the exception of the use of grinders in potentially explosive atmospheres.

NOTE 4 EN 13463-1 gives requirements for non-electrical equipment for potentially explosive atmospheres.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document

(including anyamemndments)appties:

ISO 3857-3] Compressors, pneumatic tools and machines — Vocabulary — Part 3: Pneumatic tools andimachfnes
ISO 5391, Pneumatic tools and machines — Vocabulary

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment.and risk reducfion
ISO 13732-{1, Ergonomics of the thermal environment — Methods for the assessment of*human responsgs to

contact with

ISO 13732-
contact with

surfaces — Part 1: Hot surfaces

3, Ergonomics of the thermal environment — Methods for the assessment of human response
surfaces — Part 3: Cold surfaces

s to

ISO 15744,|Hand-held non-electric power tools — Noise measurement eode — Engineering method (grade 2)
ISO 17066,|Hydraulic tools — Vocabulary
ISO 20643 Mechanical vibration — Hand-held and hand-guided machinery — Principles for evaluation of

vibration en

ISO 289271
Part 1: Ang

ISO 289274
Straight gri

EN10111, G
EN 10130,
EN 12096,
EN 12418,

pission

1:2009, Hand-held portable power tools — Test methods for evaluation of vibration emissio
e and vertical grinders

4, Hand-held portable power tools == Test method for evaluation of vibration emission — Pa
nders

ontinuously hot rolled low carbon steel sheet and strip for cold forming — Technical delivery condlif]
Cold rolled low carbon’Steel flat products for cold forming — Technical delivery conditions
\echanical vibration-— Declaration and verification of vibration emission values

Vlasonry and‘stohe cutting-off machines for job site — Safety

3 Terms and-definitions

't 4:

jons

For the pur

poses of this document, the terms and definitions qgiven in 1ISO 3857-3. ISO 5391, ISO 12100

and

ISO 17066 (for hydraulic tools) and the following apply.

31
3141

General terms and definitions

hand-held power tool

machine operated by one or two hands and driven by rotary or linear motors powered by compressed air,
hydraulic fluid, gaseous or liquid fuel, electricity or stored energy (e.g. by a spring) to do mechanical work and so
designed that the motor and the mechanism form an assembly that can easily be brought to its place of operation

NOTE Hand-held power tools driven by compressed air or gas are called pneumatic tools (or air tools). Hand-held
power tools driven by hydraulic liquid are called hydraulic tools.

© 1SO 2012 — All rights reserved
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31.2
inserted tool
tool inserted in the grinder to perform the intended work

313
service tool
tool intended for performing maintenance or service on the grinder

314

control device
device to start and stop the grinder or to change the direction of the rotation or to control the functional
chafacteristics, such as speed and power

31.p
stagt-and-stop device
throttle

marually operated control on the grinder by which the energy supply to the motor cah<be turned op and off

3.1.6
hol¢l-to-run start-and-stop device
constant-pressure throttle

start-and-stop device that automatically returns to the OFF position when force on the start and [stop device
actyator is released

34.

lock-on start-and-stop device

constant pressure throttle with instant release lock

holg-to-run start-and-stop device that can be locked incthe ON position and designed so that it [permits the
grinder to be turned off by a single motion of the same finger or fingers used to turn it on

341.

lock-off start-and-stop device

-off throttle
-and-stop device that automatically-latches in the OFF position when the actuator is released and where

positive on-off start-and-stop-device
positive on-off throttle
start and stop device that+emains in an ON position until it is manually changed

3110
maximum operating pressure
maXimum pressdre at which a grinder may be operated

34N

whip hose
airIE . | i aic it . : : i floxibili

3112

rated air pressure

air pressure, required at an air tool inlet port to ensure rated performance of the tool, also considered the
maximum pressure at which the tool may be operated

3.1.13 Rated speed

3.1.1341
rated speed
(pneumatic tool) speed of an air tool at no load and rated air pressure at the tool inlet port

NOTE 1 The rated speed is expressed in revolutions per minute.

© 1S0O 2012 — All rights reserved 3
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NOTE 2 The rated speed is also considered the maximum speed at which an abrasive tool, such as a grinder, may be
operated.

3.1.13.2
rated speed
(hydraulic tool) nominal speed of a hydraulic tool at no load and rated flow at the tool inlet port

NOTE 1 The rated speed is expressed in revolutions per minute.

NOTE 2 The rated speed is also considered the maximum speed at which an abrasive tool, such as a grinder, may be
operated.

3114 L

maximum attainable speed
maximum gpeed which the tool can achieve under the most adverse condition of possible maladjustment or
malfunction| of its speed control devices, when supplied with compressed air at the pressure marked on| the
grinder or when supplied with hydraulic fluid at the maximum flow rate marked on the grinder

3115
suspensioh device
device, whig¢h is attached to the tool, whose primary purpose is to reduce the strain.or’'the operator causefl by
the mass of the tool

NOTE The device can also have a secondary purpose of transmitting a reactién torque.

3.2 Ternis and definitions related to grinders

3.21

grinder
hand-held power tool driving a rotary output spindle adapted*in order to carry an abrasive wheel/product for
material rerpoval

NOTE A grinder equipped with a cutting-off wheel is ofteén called a cutting-off machine. For examples of grinders| see
Annex B.

3.2.2
machine spindle
shaft of the|grinder that supports, locates and drives the abrasive product

3.23
flange
disc, normdlly of metal, mounted on the machine spindle to support and clamp the abrasive wheel/producf

3.24
flange set
means proided tosclamp an unthreaded abrasive product, on the rotating machine spindle

3.2.5
baCking fl nge

driving flange

flange that is affixed to, or integral with, the spindle and is assembled before the abrasive wheel/product

3.2.6

front flange

outer flange

flange that is placed on the grinder’s spindle after the abrasive wheel/product, which is secured by the
spindle end nut

3.27

flange contact diameter

ds

outside diameter of the clamping surface of a flange

4 © 1S0 2012 — All rights reserved
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3.2.8
guard
device that partly encloses the abrasive wheel/product

3.29
blotter
thin piece of a compressible material placed between the abrasive wheel/product and the flange of the grinder

3.210
tightening torque
torque for tightening the clamping device that fastens the abrasive product to the machine spindle

3.2/11
maximum operating speed of an abrasive wheel/product
maximum peripheral speed of an abrasive wheel/product, as specified by the manufacturer of the' abragive product

NOTE It is expressed in metres per second [m/s (or sfpm)].
3.2/12
abrasive product
conmon term for products used for abrasive material removal
EXAMPLE Grinding wheels, cutting-off wheels, diamond and reinforced Wheels (superabrasives), wire prushes, flap
discp and flap wheels.
3.3] Symbols
Symbol Descripfion Unit
C Radial dimension of the flange clamping surface mm
df Outside diameter of the flangé-clamping surface mm
df Backing flange outside diameter mm
D Outside diameter of.the abrasive wheel mm
Dy Guard diametér mm
Fi Test load N
G Depthof the flange recess mm
H Bore diameter of the abrasive wheel mm
P Rated power w
nom Rated speed /min

4 Safety requirements and/or protective measures

4.1 General

The machine shall comply with the following safety requirements and/or protective measures and be verified
in accordance with Clause 5. In addition, the machine shall be designed in accordance with the principles of
ISO 12100 for relevant, but not necessarily significant, hazards which are not dealt with by this part of ISO 11148.

The measures adopted to comply with the requirements of Clause 4 shall take account of the state of the art.

It is recognized that optimizing the design with respect to some safety measures can result in a degradation
of performance against other safety requirements. In such cases, it is required to find a balance between

© 1S0O 2012 — All rights reserved 5
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the various requirements in order to achieve a grinder design that satisfies each requirement, so far as is

reasonably

practicable, and remains fit for purpose.

4.2 Mechanical safety

4.21

Surfaces, edges and corners

Accessible parts of grinders, except the inserted tool, shall not have sharp edges or angles or rough or abrasive
surfaces (see ISO 12100:2010, 6.2.2.1).

4.2.2 Supporting surface and stability

The grinder shall be so designed that it can be laid aside and remain in a stable position on a plane surfa
4.2.3 Hydraulic fluid ejection

Hydraulic systems of the grinder shall be enclosed so as to provide protection against high;pressure fluid ejec
4.2.4 Spepd control

The rated gpeed of the grinder shall not be exceeded under the conditions,marked on the grinder. It sha
possible to measure rotational speed using a tachometer.

The speed |control device of a grinder shall be designed to preventiincorrect assembly. The speed co
device shall be manufactured from non-corrodible material.

4.2.5 Pow

The grinder

er tool construction

shall be so designed and constructed as to preventthe loosening or loss of components during expe

use, including rough handling and occasional dropping, Wwhich can cause its safety functions to be compromis

4.2.6 Attachment of abrasive product

The grindef
inertia and

shall be designed to prevent the abrasive product from coming loose, for instance unscrewef
pun off, after the stop command has been given.

4.2.7 Spindles

Spindles sh

All grinders
For threadsd
wheel with

Inordertod

all be designed, sethat they locate and secure the abrasive product.

shall incorporate means to hold the spindle where a grinding wheel is being mounted or remo
d spindles) the direction of the spindle threads shall be such that the clamping device, collg
hreadéd-hole shall tend to tighten during grinding.

eCrease vibrations, for spindles which locate a plain bore wheel, the diameter shall have a maxin

Ce.

on.

| be

htrol

cted
ed.

1 by

ved.
t or

num

total indicat

'H eV ) 4 H el H Tl £ = 4
U TTAUlIty UV, UO TITTNT U T TTUT dATS UT U SPITIUIT (STT T'TYUTT 1).
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4.2.

4.2.

4.2.

Flan
are
hav

NOT
accq

The
pro

Ap
ass

periitted te-have piloting diameters on two parts simultaneously.

mdles shall have a suitable means of receiving a tachometer.

ISO 11148-7:2012(E)

machine spindle
machine spindle with threads

Figure 1 — Maximum spindle run-out

press fit).

B Flanges
B.1 General

B.1.1 Flange design

ntended to be used with the grinder.;Grinders not designed for use with certain wheels are no
b flanges capable of mounting such wheels.

E Wheel types for which(grinders are designed are expected to be identified in the instructions han
mpanies the grinder, or else on the exterior of the grinder.

driving flange shall-be integral with the spindle or shall be mounted on the spindle in a 1
ides sufficient rotational driving action to prevent slipping of the abrasive product.

oting diametef(see Figure 2) shall locate the abrasive product radially to the shaft of the tool
bmbly shalhhave the piloting diameter on either the driving or the outer flange or on the shaft it

spindles with a threaded portion intended for locating abrasive products with threaded borgs, the pitch
heter of the thread shall have a maximum total indicator reading of 0,1 mmto the true axis of the spindle.

diameter of the part, which locates the abrasive product, shall have“a tolerance of €8 or ngrrower (but

ges shall be designed so that they proevide for, or aid in, securing and driving the abrasive prodqucts, which

required to

ibook, which

hanner that

The flange
self. It is not
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\ 45N /
25 NI

1 piloting diameter

Key
Smallindicatpr readings between the piloting diameter and the true axis of the spindle are essentialto control the out-of-cgntre
of the wheel pnd, hence, the vibrations. From this point of view, a piloting diameter on the driving flange is recommendéd.

Figure 2 — Flange piloting diameter

4.2.8.1.2 Chamfer and overlap

Flanges, bqth driving and outer, shall be designed to prevent pieces of the abrasive product from splintgring
due to high|ledge pressure arising during clamping. The most cemmon design is with a chamfer or recesq, as
shown in Figure 3.

1 \ |

784 | 177

b | l i ]

de

Key

1 chamfer or recess

C flange clamping surface

df outside diameter of the flange clamping surface
G depth of the recess

H bore diameter of the abrasive wheel

Figure 3 — Principal dimensions of flanges

8 © 1S0 2012 — All rights reserved
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The dimensions, C and G, in Figure 3, of flanges for all wheel types shall be:

4.2.

Th

(di — H -2G)
2

3mm<C<

G 20,5mm

8.1.3 General tolerance of clamping surface

-7:2012(E)

M

readling of maximum 0,1 % of the diameter at the position of the indicator. The indicator shall be pos|

the

4.2.

The

4.2.

Thel steel in the flanges shall have a minimum tensile strength of 430 N/mmZ2. Other materials m
in which case the flange shall be tested and fulfil the requirements of 5.4. The material should &

nec

4.2,
Flan

For

whsg

Both flanges shall be relievedto-equal diameters and shall conform to the dimensions shown in Fi

Exc
sha

4.2.

4.2.

For

L H L pyalvi | n\ £ Ll £l lo LL 4 adle N L H H 4
bldlllpllly S2Ul'1avc, C \DCC rlyulc \J), Ul UIC Tial IHUD S00dIT TUTT TTUu WiIllT a Wwicialivc glvnly a WU
butside diameter.

B.1.4 General tolerance of flanges

B.1.5 Material of flanges

bssary ductility.

B.2 Type 1 wheels
ges in a set shall have the same contact diameter and shall have equal contact surface.
type 1 wheels, the flange diameter, df, shallbe:

/s> 0,33 D

re D is the outside diameter ofithe abrasive wheel.
eption: machines specifically designed for, and used only with, diamond and reinforced (segmer
| use flanges of netess than one fourth of the wheel diameter.
B.3 Types.6and 11 wheels

B.3.1 .. Unthreaded wheels

types 6 and 11 unthreaded wheels, the flange diameter, ds, shall be:

al indicator
tioned near

part of the flanges, which locates and guides the abrasive products with unthreaded holes, shall have an
out-of-centre tolerance lower than 0,2 mm (see Figure 2).

Hy be used,
Iso provide

gure 3.

ted) wheels

di =
di =
di =

di=

(20 £ 1) mm for 55 mm < D < 80 mm;

(20 £ 1) mm for 80 mm < D < 105 mm for wheels with a bore diameter of 10 mm (3/8 in UNC);

(29 £ 1) mm for 80 mm < D < 105 mm for wheels with a bore diameter of 16 mm (5/8 in UNC);

(41 £ 1) mm for 105 mm < D <230 mm.

The backing flange (diameter df2) may have a larger contact surface than the outer flange, if this arrangement
fulfils the requirement of absorbing the grinding forces (see Figure 4).

© 1SO 2012 — All rights reserved
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Key
1 recessd
df outside (
drp2 backing

For types 6
di=(20 £ 1
di=(20 £ 1
di=(29 £ 1
di=(41+1

/4 i ;
L7

epth, minimum 0,5 mm

iameter of the flange clamping surface
lange outside diameter

Figure 4 — Flange for unthreaded wheels

and 11 unthreaded wheels, the flange diameter, ds, shall be:

mm for 55 mm < D < 80 mm;

mm for 80 mm < D < 105 mm for wheéls with a bore diameter of 10 mm (3/8 in UNC);
mm for 80 mm < D < 105 mm for.wheels with a bore diameter of 16 mm (5/8 in UNC);
mm for 105 mm < D < 230 mi:

The backing flange (diameter dfp) may have a\larger contact surface than the outer flange, if this arrangement
fulfils the requirement of absorbing the grinding forces (see Figure 4).

4.2.8.3.2 Threaded wheels

For types 6
diameter of

and 11 threaded wheels, the flange diameter shall be not less than one third of the maximum

(see Figurep 5 and 6).

the wheel. Flanges shall not be recessed, unless the abrasive product has a riveted anchor plate

NOTE Relieved flanges are not advisable for threaded wheels because they can allow the thread to be pulled]into
them and brdak away.during use. Relieved flanges are only allowed for riveted anchor plates to provide space for the r|vets

and allow thg

plate\to seat against the flange.

10
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-

Key
D putside diameter of the abrasive wheel
ds  putside diameter of the flange clamping surface

Figure 5 — Unrecessed flange for cups with threaded hole

N
W%

)

Figure 6~ Rear flange with a recess for abrasive products of types 6 and 11
with an insert riveted on an anchor plate

4.2.8.4 Types 27, 28 and 42 flap wheels and flap discs

wheels and

the exception of the alternative designs of flanges described in 4.2.8.6, types 27, 28 and 42

The overlap of the backing and outer flange clamping surfaces shall be at least equal to dimension C
shown in Figure 3.

Abrasive products of types 27, 28 and 42 are allowed to use a backing flange with a diameter larger than that
of the outer flange [see Figure 7 b)].

© 1S0O 2012 — All rights reserved 1
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a) Flange design for types 27, 28 and 42 flap wheels and flap discs —Example

)

0

Key
D outside diameter of the abrasive wheel

di outside diameter of the flange clamping surface
H bore diafneter of the abrasive'wheel

b) Flange design for types 27, 28 and 42 wheels and flap discs
with(a backing flange diameter larger than that of the outer flange

Figure 7 — Flange design for types 27, 28 and 42 wheels and flap discs
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The flange diameter, df, shall be:

di =
di =
di =

di=

4.2.

For
extq

whsg

The

4.2.

Alte
the

The
The

(20 £ 1) mm for 55 mm < D < 80 mm;

(20 £ 1) mm for 80 mm < D < 105 mm for wheels with a bore diameter of 10 mm (3/8 in UNC);
(29 £ 1) mm for 80 mm < D < 105 mm for wheels with a bore diameter of 16 mm (5/8 in UNC);
(41 £ 1) mm for 105 mm < D <230 mm.

.9 lype 41 wheels

type 41 grinding wheels (also known as type 1 cutting-off wheels), the flanges in a set shall ha
rnal diameter, d;.

s> 0,33 D

re D is the outside diameter of the abrasive wheel.

outer flange may have a larger recess than the backing flange (seecFigure 8).

Figure '8 — Flange design for type 41 wheels

B.6 Alternative design for types 27, 28 and 42 wheels and flap discs

rnative flanges aré-permitted providing they can properly locate the wheel (regardless of thickness)
hecessary torgue from the spindle to the abrasive wheel. Verification shall be carried out accordin

flange sysStem shall be able to accommodate types 27, 28 and 42 wheels and flap discs.

following are the dimensional restrictions.

e the same

)

and transmit
g to04.2.8.7.

The har‘king flnngp shall have a diameter that is pqual ta_ar Iargnr than the diameter of the o

iter flange.

The outer flange shall fit into the depressed area of types 27, 28 and 42 wheels and flap discs and clamp
the abrasive wheel only at the flat bottom part of the recess; it shall not interfere with or contact the inside

corner radius of the recess.

The piloting diameter shall be located at one part only.

4.2.8.7 Testing of flanges

Flanges shall be tested for deformation under load according to 5.4.

© 1SO 2012 — All rights reserved
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Alternative flange designs for types 27, 28 and 42 wheels and flap discs, as described in 4.2.8.6, shall be
subjected to the test described in 5.8 in order to verify their ability to maintain the correct location of the
abrasive wheel during use.

4.29 Gua

4.2.9.1

rds

General

Grinders shall be equipped with guards to protect against

accide

ntal caontact with thg ahracivig nraduct
Hat Fact-WHhtHeasasSe-proadct

ejectio

sparks
Guards are
NOTE 1 T

fulfilled, haz4
to check thaf

n of fragments of the abrasive product, and

and debris.

mandatory for use with all types of abrasive products of diameter 50 mm and above.

[he reason for making burst tests mandatory is that, even if the dimensional and material specificationg

rds can occur where wheels burst; the guard can move or become loose, for examiplé. Therefore, itis impo
guards are able to prevent projectiles from entering the no-fragment area und€p such circumstances.

Guards arg not mandatory, but are recommended, for cones, plugs and,wire brushes with a diametg

less than 5P mm.

NOTE 2  Hor internal grinding, guards may not be needed.

The guards|shall fulfil the following requirements.

a) They shall be designed so that, in case of an abrasive product burst, the guard reduces the risk of ir
to the gperator and remain attached to the grinder.

b) They shall be located so that the risk of accidental.contact between the operator and the abrasive pro
during jntended use is minimized.

c) The clgarance between the inside of the guard and the periphery of a new abrasive product shall be:
— maximum 8 mm and minimum-3imm for a nominal diameter < 125 mm,
— maximum 10 mm and minimum 6 mm for a nominal diameter > 125 mm.

NOTE 3  This provides sufficient’clearance for debris to escape and prohibits the fitment of wheels which are too |

to be compatible with the rated-spéed.

Guards shg
wheel guar

If material g

Guards for

Il be so constructed that wheel mounting and removal can be carried out without removing
i from the_grinder.

ther than steel plate is used, it shall be equally suitable for all working conditions.

are
Ftant

jury

Huct

brge

the

nnlicahl

42099
“Z=Uo

b ific \whaoal fvnac chall mant tha additianal cnanificnatinnc 1n 4 92 Q 9t~ ac o
TP WHCCTtyPesS o e oo ttror o o p e tmcoto o T =T to T OO o P PTIToTiot

The minimum thickness of the guards, for abrasive products with a maximum operating speed less than or

equal to 80

m/s, are found in the Tables 2 to 9.

Types or designs (including material and thickness) of guards other than those mentioned in this subclause
may be used, if they provide the same, or better, protection and if they are tested and fulfil the requirements
according to 5.5.

4.29.2 Types 1, 4 and 5 wheels (other than cutting-off wheels)

A guard for grinders using types 1, 4 and 5 wheels shall enclose the top and both sides of the grinding wheel to at
least 180° (see Figure 9). Enclosure of the spindle end, the nut, and the outer flange is not required (see Figure 10).

14
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driving flange
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Figure 9 — Typical drawn-steel wheel guard for straight grinders-used with type 1 wheels

nut
spindle
outer flange

N O o~ WODN -

Figure 10 — Typical mounting for a type 1 wheel

Exception: small types 1, 4 and 5 wheels of 100 mm (4 in) in diameter or less do not require a guard cover. The
guard shall have a lip on the outer edge, which curls inward to deflect wheel fragments and which provides the
necessary strength to meet the requirements of 4.2.9.1. The lip shall extend beyond the face of the wheel all

along the 180° coverage (see Figure 11).

© 1SO 2012 — All rights reserved
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Key
1

guard cd

vering at least 180°

Figure 11 — Guard with front lip for small.types 1, 4 and 5 wheels

Table 1 — Minimum thickness for guards with front cover

Type of abrasive product External diameter of Minimum thickness
abrasive product of the guard
mm mm
Types 1,4, 5 D <150 1,5
150 < D <200 2

Table’2 — Minimum thickness for guards with front lip

Type of'abrasive product

External diameter of
abrasive product

mm

Minimum thickness
of the guard

mm

Types 1,4, 5

D <100

2

4.2.9.3 Types 6 and 11 wheels

A guard for vertical or angle grinders using wheel types 6 and 11 shall cover the wheel’s plane of rotation
toward the operator for at least 180°, shall cover the side of the wheel toward the driving flange for 180°, and
shall have a skirt which is adjustable to within 3 mm (1/8 inch) of the face of the wheel (see Figure 12).

16
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Table 3 — Minimum thickness for adjustable guards

Type of abrasive product External diameter of Minimum thickness
abrasive product of the guard
mm mm
Type 6 D <150
Type 11 D <180
1
3

%

N\

/ //////////

2
Key
1 riving flange
2 Wwheel retainer
3 puard
4 puard skirt

NOTE Type 11 is shown

Figure 12 — Typical mounting for a type 6 or 11 wheel

4.2.p.4 Types 16,18, 18R and 19 abrasive products

For [abrasive products of types 16, 18, 18R and 19, the guard shall cover at least the length of the abrasive
product'and at least 180° of the periphery (see Figure 13).

" A AR A A Sy S S A S S S

Figure 13— Guard for types 16, 18, 18R and 19 abrasive products

© 1S0O 2012 — Al rights reserved 17
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Table 4 — Minimum thickness for guards of types 16, 18, 18R and 19 abrasive products

Type of abrasive product

External diameter of
abrasive product

mm

Minimum thickness
of the guard

mm

Types 16, 18, 18R, 19

D <80

1,5

4.2.9.5 Types 27, 28, 41 and 42 wheels and flap discs

The guards|
— covert
— covert

— have 4
strengt

See Figure

NOTE S

14 and Figure 15.

removed from the grinder.

forgrinders using wheetstypes 27, 28, 4 and42andfrap discs statt
ne wheel’s plane of rotation toward the operator for at least 180°,
he side of the wheel toward the driving flange for at least 180°, and

lip on the outer edge which curls inward to deflect wheel fragments and torprovide neces
h, or a curtain segment with a minimum height of a quarter of the diameter.

ee 4.2.9.1 regarding the need for a guard to permit the changing of the abrasive product without b

sary

eing

Key

7 minimum radius 2 mm

X
1
r r
a )
| Y
I
1 guard covering at least 180°
Wheel diameter Minimum Minimum Dimension 4
dimension X dimension Y
>130 2,0 2,0 5,0
<130 2,0 2,0 3,0

Figure 14 — Guard design to suit abrasive wheel types 27, 28, 41 and 42 and flap discs

18
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Dg;

-

1 puard covering at least 180°

2 ptleast D/4 (D outside diameter of the abrasive wheel)

Dg puard diameter

Figure 15 — Guard with curtain segment

Table 5 —Minimum thickness for guards with front lip and with curtain segmen

Type of abrasive product

External diameter of
abrasive product

Minimum thickness
of the guard

mm mm

Types 27, 28, 41, 42 D < 150 1,5
Types 27, 28, 41, 42 150 < D < 230 2

Type 41 230 < D <300 2,5

4.2.9.6 Superabrasives wheel types D4, D5 and D6

Guards with a front lip or a curtain segment shall be used for types D4, D5 and D6 wheels (see Figures 15 and
16). Guards for type D6 wheels with a diameter larger than 150 mm shall fulfil the requirements of EN 12418.

© 1SO 2012 — All rights reserved
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Key
1 guard cdvering at least 180°

Figure 16 — Guard with front lip

Fable 6 — Minimum thickness for guards with front lip and with segment curtain

Type pf abrasive product External diameter of Minimum thickness
abrasive product of the guard
mm mm
Type D4, D5 D <150 1,5
Type D4, D5 150 < D <230 2
Type D5 230 <D <300 2,5
Type D6 D <150 1,5
Type D6 150 < D <450 According to EN 12418

4.2.9.7 Flap wheels of type D2

For flap wheels, at Teast 780" of the abrasive wheel periphery and the side towards the grinder shall be covered
by the guard (see Figure 17).
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puard covering at least 180°

Figure 17— Guard without front lip

Table 7 — Minimum thickness for guards,without front lip, curtain and segment cur

Type of abrasive product

External diameter of

Minimum thickness

abrasive product of the guard
mm mm
D <150 1.5
Type D2
150 < D <230 2

D.8 Wire brushes

D.9" “Material of guards

rds shall be provided on all hand-held brushing machines. These guards shall be the same as|
rinders forradial and cup wheels. Where these guards are not usable for certain brush shap
rds shallbe devised after consultation with the brush manufacturer.

tain

those used
es, suitable

Guards shall be made of steel plate in accordance with EN 10111 and EN 10130, with a tensile strength of
270 N/mm?2 to 450 N/mm2 and a minimum elongation of 28 % (gauge length 50 mm) or of other material with
comparable characteristics.

4.3

Thermal safety

Surface temperatures of parts of the grinder, which are held during use or could be inadvertently touched, shall
follow the provisions of ISO 13732-1 and ISO 13732-3.

Pneumatic grinders shall be designed to minimize the cooling effects of exhaust air on the handles and other

grip

ping zones.

© 1SO 2012 — All rights reserved
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4.4 Noise reduction

The grinder shall be designed and constructed so that the emission of noise is reduced to the lowest level, taking
account of technical progress and the availability of means for reducing noise, in particular at source. Principles
for designing grinders with reduced noise emission are contained in ISO/TR 11688-1 and ISO/TR 11688-2.

The noise emission from during the use of grinders has three main sources:

the wo

NOTE q
manufacture

Typical sou
a) themo
b) the exh
c) vibratig

the grinder itself;

the inserted tool;

kpiece.

benerally, the noise emitted due to the characteristics of the workpiece cannot be controlled directly by
r of the grinder.

rces of noise emitted by the grinder itself are:
tor and drive mechanism,
aust air or gases, and

n or impact-induced noise.

Where the ¢xhaust air or gases are the major contributor to the noise, means to reduce the noise, for exar

a silencer or equivalent means, shall be included in the design.

Alternatively, where practicable, the exhaust air or gases can be piped away from the operator in a hose.
Vibration-induced noise can often be reduced by vibration isglation and damping.

This listis npt exhaustive; where alternative technical measures are available for reducing noise more efficie
they should| be used by the manufacturer.

4.5 Vibrgtion

The grindef shall be designed and constructed so that the vibration is reduced to the lowest level af

handles, an
progress a
grinders wi

Typical sou

unbala

poorly

resona

d the availability of means’for reducing vibration, in particular at source. Principles for desig
h reduced vibration emission are contained in CR 1030-1.

rces of vibration.emitted by a grinder are:
hce of rotating\parts,

Hesignedsmotors and gears, and

the

nple

ntly,

the

d at any other parts of the tool in contact with the operator’s hands, taking account of technpical

ning

Pces in the structure of the machine, particularly the handles and their mounts.

The following design features have been found to be effective and should be considered by manufacturers
where designing grinders:

a) autoba
b)

c)

lancers;

increasing inertia;

isolated casing or handles.

This list is not exhaustive; where alternative technical measures are available for reducing vibration more

efficiently, t

22

hey should be used by the manufacturer.
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4.6 Materials and substances processed, used or exhausted

4.6.1 Exhaust air
Pneumatic grinders shall be designed in such a way that exhaust air is directed so as not to cause a hazard to

the operator and so that any other effects, such as blowing dust and reflected air from the workpiece on to the
operator, are minimized.

4.6.2 Dust and fumes

So farasis |caounab:y plaut;uab:c, the 3|;||d01 shatt-be dco;yllcd to—facititate—the—coftectior—and, removal or
suppression of airborne dust particles and fumes generated by the work process. The instructions handbook
shall include sufficient information to enable adequate control of the risks from dust and fumes.

4.6.8 Lubricants

Where specifying lubricants, the manufacturer shall take environmental and occupational hedlth aspects
intolaccount.

4.7 Ergonomics

4.7. Design of the handle

Grigping areas of the grinders shall be designed to provide convenient, effective means for the|operator to
exefcise full control over the grinder.

Handles and other parts used for gripping the grinder, shall be designed to ensure that the operatpr is able to
grip|the grinder correctly and to perform the expected work. Handles shall suit the functional angtomy of the
hand and the dimensions of the hands of the operator population.

NOTE Further guidance on ergonomic design-principles can be found in EN 614-1.

Andle and vertical grinders shall have/provision for mounting a second handle, when the power oytput is over
0,5 kKW.

Grinders having a mass greater than 2 kg (including the inserted tool) shall be capable of being supported by
twolhands while being lifted ar operated.

The] strength of a removable handle and the method used to fix it shall be appropriate to the intended principal
use| Verification shallbe carried out in accordance with 5.7.

4.7. Suspension device

Proyision:should be made, where appropriate, to enable the attachment to the grinder of a susperfsion device
in ofdefto‘reduce, where practicable, the physical strain placed on the operator by the mass of the grinder. The
fitting ©of a suspension device shall not introduce an additional hazard.

4.8 Controls

4.8.1 Start-and-stop device

Grinders shall be equipped with a single control device to start and/or stop them. It shall be adapted to the
handle, or to the part of the grinder being gripped, so that it can be held comfortably in the run position, and so
that the operator can activate it without releasing the grip on the handles.

Start-and-stop devices shall be so designed that the inserted tool ceases to be powered when the start-and-
stop device is released. Without manual effort when completely released, the device shall move to the stop
position, i.e. shall be of the hold-to-run type.
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Start-and-stop devices shall be in the stop position or immediately move to the stop position when the grinder
is connected to the energy supply.

It shall not be possible to lock the start and stop device in the running position.

4.8.2 Unintentional start

The start-and-stop device shall be so designed, positioned or guarded that the risk of unintentional start is
minimized. Verification shall be carried out in accordance with 5.6.

Lock-off start-and-stop devices are required for:

— angle grinders intended for wheels with a nominal diameter exceeding 125 mm;
— straight grinders intended for wheels with a nominal diameter exceeding 100 mm;

— vertica| grinders intended for wheels with a nominal diameter exceeding 100 mm.

4.8.3 Actyating forces

For grinderg that are intended to be started frequently or are intended to be used for precision work,| the
actuating fdrce shall be small.

For grinders that are normally used in operations of long duration, the force‘required to keep the start deyice
in the run ppsition shall be small.

NOTE For further information on trigger forces for control devices, seée\EN 894-3.

5 Verifigation

5.1 Gene¢ral conditions for the tests

Tests acconding to this part of ISO 11148 are type-tests.

5.2 Noisp
The noise-¢mission values shall be measured and declared in accordance with ISO 15744.

Compliance with 4.4 may be veérified through comparison of the noise emission values with those for gther
machines of the same family(or with machines of similar size and performance characteristics.

5.3 Vibration

For angle gnd vertical grinders, the vibration total value shall be measured and reported in accordance with
ISO 28927-(1. For straight grinders, the vibration total value shall be measured and reported in accordance with
ISO 289274 ."For grinders intended to be used with wire brushes, the vibration total value shall be measuired
and reported in accordance with ISO 20643.

The vibration-emission value and its uncertainty shall be declared in accordance with EN 12096.

Compliance with 4.5 may be verified through comparison of the vibration emission values with those for other
machines of the same family or with machines of similar size and performance characteristics.

5.4 Test of deformation of flanges
Flanges shall be tested according to the following procedure:

— the abrasive product shall be replaced on the grinder by a steel disc having the same dimensions and
shape as the abrasive product;
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— the clamping nut shall be tightened with a test torque, as specified in Table 8;

— a feeler gauge of a thickness of 0,05 mm shall be used to test whether or not the flanges are in contact
with the disc all around the circumference.

The flange is not accepted if the feeler gauge can be pushed underneath the flange by more than 1 mm or by
more than one fifth of the rim of the clamping area, C, whichever is the smaller value. An example of C can be
found in Figure 3.

Table 8 — Torque for testing of flanges

Spindle thread size Test torque
Nm
Metric threads UN-threads

M8 5/16” UNF 20
M 10 3/8” — 24 UNF 25
M 12 1/2” <13 UNC 45
M 14 65
M 16 5/8” — 11 UNC 100
M 20 3/4” —UNC 200

5.5| Test of guards

5.5

tes

CA{TION
abr:

Gu

Q)

This test is dangerous and shalf,be carried out in a properly designed an
facility. The test shall be performed inside a fully protected enclosure, which can cont
sive fragments and debris.

Burst tests for guards are mandatory for all types-of wheels, except for superabrasive wheg

rds shall be tested according to the-following procedure:

— |the guard shall be mounted on a grinder, which shall be fixed in a stable position;

— |three guards shall be tested;)at each test, a new abrasive product shall be burst;

— |the burst shall be caused by altering the abrasive product so that it breaks into three approxima
sized pieces at the.test speed;

— |the test speed 'shall be in accordance with Table 9;

— |the abrasive product used in the test shall have the same shape, mass and strength as the larg
product-which is able to be fitted to the grinder with the guard under test.

Table 9 — Test speeds for test of guards

Type of speed control

Test speed

Grinder without speed governor

Rated speed at the pressure marked on
the tool

Grinder with speed governor and without
overspeed shut-off device

Maximum attainable speed at the pressure
marked on the tool

Grinder with speed governor and with
overspeed shut-off device

Speed at which the shut-off device
releases, at the pressure marked on the
tool

© 1SO 2012 — All rights reserved
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5.5.2 Acceptance criteria:

— all fragments shall be contained or deflected through an arc of 180° (small granules are not considered
fragments) (see Figure 18);

— the guard shall not be separated from the grinder. No fasteners or mounting hardware may enter the
no-fragment zone. Deformation of the guard and/or movement in the mounting is acceptable.

If all three guards satisfy the acceptance criteria, the design shall be considered acceptable.

If one of the_three gllﬂl’dQ fails three additional guarde shall be tested If all three of the second set Qafiefl the
criteria, the|guard design shall be considered acceptable.

180°

1 guard
2 wheel
3 no fragments

Figure 18 — Test of guards — No-fragment area

5.6 Unintentional start
Compliance with 4.8.2 shall be established for all types of start/stop devices using the following test.

The grinder shall be connected to the energy supply and placed in any possible position and pulled over a
horizontal plane by its hose.

Operation of the start-and-stop device shall (then) not occur.

Additionally, those grinders for which lock-off start-and-stop devices are required shall be checked by visual
inspection to verify that the device is present and effective.
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Compliance with 4.2.5 shall be verified by dropping a sample grinder three times on to a concrete surface from
a height of 1 m without affecting its operational and safety functions. The sample shall be positioned so as to
vary the point of impact.

5.8

5.8.

Alte
sub
whd

5.8.

Test of alternative flanges

1 Test procedure

ected to the following test, in order to verify their capability to maintain the correct location.of
el during use:

the grinder shall be disconnected from the power supply throughout the test;

a type 27 depressed-centre test wheel shall be selected in accordance with ISQ28927-1:200
mounted on the grinder using the flanges, but without blotters;

the torque used to assemble the test wheel and flanges shall be that which is recommended fi
an abrasive wheel for normal use of the grinder;

the grinder shall be clamped such that the test wheel is in a veftical plane;

the spindle shall be prevented from rotating;

symbols, see 3.3):

(300000 P)

t=
(”nom ) D)
R Acceptance criteria

The test wheel shall remain_clamped, without any slippage, during the application of the test |

The flanges shall notshow any distortion upon examination after removal of the test load and

8.6, shall be

e abrasive

D, 8.4.1, and

br mounting

a load, Ft, shall be suspended from the unbalance hole in the test wheel, as shown in Figure 19 (for

4)

pad.

test wheel.
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5.9 Strugture of verification of safety requirements

The verificdtion shall be carried out in conformiity-with Table 10.

Table 10 — Structure of verification of safety requirements

Figure 19 — Mounting arrangement for.alternative flange test

Saflety requirement Visual Functional Measurement Reference [to the
check check subclause(s) of thi
part of ISO 11148 oF
other Internationa
Standard]
4.21 Suffaces, edges‘and X _ — —
corners
4.2.2  Supporting-surface and X X — —
stability
4.2.3 Hydrauficfiurdejection X — — —
4.2.4  Speed control — — X —
4.2.5 Power tool construction — X 57
4.2.6  Attachment of abrasive X X X —
product
4.2.7  Spindles — X — —
4.2.8 Flanges — X X 54,58
429 Guards X — — 5.5
4.3 Thermal safety — X X 1ISO 13732-1
ISO 13732-3

28
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Table 10 (continued)

Safety requirement Visual Functional Measurement Reference [to the
check check subclause(s) of this
part of ISO 11148 or
other International
Standard]
4.4 Noise reduction — — X ISO 15744
5.2
4.5 Vibration — — X ISO 28927-1
ISO 28927-4
5.3
ISO 20643
4.6|1 Exhaust air — X — —
4.6|2  Dust and fumes X X — —
4.7 Design of the handle X — —
4.712 Suspension device X X — —
4.8]1 Start-and-stop device — X — —
4.812 Unintentional start X X — 5.9
4.8|3  Actuating forces X X —

6 [Information for use

6.1 Marking, signs and written warnings
Grinders shall be marked visibly, legibly and indelibly with the following information:
— [name and full address of the mantfacturer and, where applicable, his/her authorized representative;

NOTE 1 The address can be simplified if there is not enough room on small machines, as long as the manufacturer (and,
whefe applicable, his/her authorizédyrepresentative) can always be identified so that mail is able to reach the¢ company.

— |designation of series ontype;

NOTE 2  The designation of the tool can be achieved using a combination of letters and numbers.
— [serial numbeper batch number;

— |year of cepstruction, that is the year in which the manufacturing process is completed;

— |ratéd'speed, expressed in revolutions per minute;

— Spindtethread stze (for grinders intended for use with threaded-hote Wheels);
— for pneumatic grinders:

— rated air pressure marked as (max.)
— for hydraulic grinders:

— nominal pressure and flow;

— maximum allowable setting for the pressure-relief valve.

Grinders shall be permanently marked with a graphical symbol in accordance with Annex C showing that the
operator’s instructions shall be read before work starts.
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The direction of rotation shall be permanently marked in accordance with Annex C.

6.2 Instructions handbook

6.2.1 General

For the information to be provided to the user, the content of Clause 6 together with ISO 12100:2010, 6.4.5.2
and 6.4.5.3, apply.

The information provided by the manufacturer is an important, but not exclusive, basis for the safe use of the
tool It shal: IJIUV;dU Duff;u;cllt ;IIfUI Illat;ull fUI thc Ulld Uovl tU 'JUI ful mrant ;Il;t;Cl: I;D:\ A0V T OOITICUT It.

The hazard
information
can be preg

The instruc

name &
on the

design
operati
informa
informg
mainte
explan

informa

s identified in 6.2.2.4 to 6.2.2.13 are foreseeable in the general use of hand-held grinders.
provided with the tool shall state that the user or user’'s employer shall assess the specificrisks
ent as a result of each use.

ions handbook shall at least contain information relating to the following:

market;

btion of the series or type;

hg instructions; see 6.3;

tion on noise emission; see 6.4.2;

tion on vibration transmitted to the hands of the operator; see 6.4.3;
nance instructions; see 6.5;

htions of any symbols marked on the grinder; see Annex C;

tion about residual risks and how to_centrol them.

6.2.2 Opgdrator’s instructions

6.2.2.1

shows that

6.2.2.2 St

The operatgd

GI
The instrucfions and warnings stated in 6.2.2 to 6.2.5 shall be given with all grinders unless the risk assessn

neral

[hey are not relevantto a particular grinder. Words of equivalent meaning may be used.

htement ofuse

to the appiopriate inserted tools. The operator’s instructions shall state that any other use is forbid

Foreseeabl

b (mjsuse of the grinder, which experience has shown to occur, shall be warned against.

r's instruetions shall include a description of the correct use of the grinder and shall make referg

The
that

nd address of the manufacturer or supplier or any other agent responsible for placing the grinder

hent

nce
en.

6.2.2.3 Allowance for user

The operator’s instructions shall be written primarily for professional users. Where a tool may be used by non-
professional users, additional information for use shall be provided.

30
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6.2.2.4 General safety rules

For multiple hazards, read and understand the safety instructions before installing, operating, repairing,

maintaining, changing accessories on, or working near, the grinder. Failure to do so can resu
bodily injury.

Only qualified and trained operators should install, adjust or use the grinder.

It in serious

Do not modify this grinder. Modifications can reduce the effectiveness of safety measures and increase

the risks to the operator.

6.2.

NOT

Do not discard the safety instructions; give them to the operator.
Do not use the grinder if it has been damaged.

Tools shall be inspected periodically to verify that the ratings and markings_redquired by
ISO 11148 are legibly marked on the tool. The employer/user shall contact the*manufactur
replacement marking labels when necessary.

R.5 Projectile hazards

high-velocity projectiles.

Always wear impact-resistant eye protection during the eperation of the grinder. The grade @
required should be assessed for each use.

Ensure that the workpiece is securely fixed.
Ensure safe clamping of the abrasive product to the grinder.

Check that maximum operating speed of the abrasive product, converted to revolutions pe
equal to, or greater than, the rated speéd of the spindle.

Ensure that the guard is in place\is in good condition and is correctly mounted; ensure that
regularly inspected.

E Itis possible for intepnal-grinding to not require a guard, provided the workpiece encloses the abrg

Check regularly that the speed of the grinder is not higher than that marked on it. These sp
shall be carried outwithout the abrasive product mounted and in accordance with the instructig
the manufacturer.

Check thafithe flanges, as specified by the manufacturer, are used and are in good conditiq
from cracks and burrs, and are plane.

Check that the spindle and spindle threads are not damaged or worn.

this part of
br to obtain

Be aware that the failure of the workpiece or accessories, or even‘of the inserted tool itself, can generate

f protection

r minute, is
he guard is
sive product.
eed checks

ns given by

n, e.g. free

Disconnect the grinder from the energy supply before changing abrasive product and servicing.

6.2.2.6 Entanglement hazards

Choking, scalping and/or lacerations can occur if loose clothing, personal jewellery, neck wear, hair or gloves

are

not kept away from the tool and accessories.

6.2.2.7 Operating hazards

Avoid contact with the rotating spindle and mounted wheel to prevent cutting of hands and other body parts.
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6.2.2.8 Rgpetitive motions hazards

Use of the tool can expose the operator’'s hands to hazards, including cuts, abrasions and heat. Wear
suitable gloves to protect hands.

Operators and maintenance personnel shall be physically able to handle the bulk, mass and power of the tool.

Hold the tool correctly; be ready to counteract normal or sudden movements and have both hands available.

Maintain a balanced body position and secure footing.

Release the start-and-stop device in the case of an interruption of the energy supply.

Use on

ly lubricants recommended by the manufacturer.

Person

For oveg

The stppping time, if longer than 5 s, shall be stated, and it shall be recommended that-the grinde

placed

When
during

If the a
that thq

Grindin
for side

The op
Person

Grindirn
fire-ret

When
hands,

When
and av

al protective safety glasses shall be used; suitable gloves and protective clothing are recommen

rhead work, wear a safety helmet.

in a stable position.

utting off, the workpiece shall be supported such that the slot is kept at constant or increasing W
the complete operation.

brasive product becomes jammed in a cut slot, shut off the grinder and ease the wheel free. Ch
wheel is still correctly secured and not damaged before continding the operation.

g wheels and cutting-off wheels shall not be used for side grinding. (Exception: grinding wheels desig
grinding.) Grinders shall not be used over the maximum peripheral speed of an abrasive product.

erator shall pay attention that no bystanders are insithe vicinity.
al protective equipment, such as suitable gloves; an apron and a helmet, shall be used.

g sparks can ignite clothing and cause severe burns. Ensure sparks do not land on clothing. V)
brdant clothing and have a bucket of water nearby.

Ising a grinder to perform(work-related activities, the operator can experience discomfort in
arms, shoulders, neck of.other parts of the body.

Ising a grinder, the eperator should adopt a comfortable posture while maintaining secure fog
piding awkward_ér off-balanced postures. The operator should change posture during exten

tasks;

If the operator experiences symptoms, such as persistent or recurring discomfort, pain, throbbing, ach
tinglind, numbness, burning sensations or stiffness, these warning signs should not be ignored.
operator skould tell the employer and consult a qualified health professional.

his can help avoid discomfort and fatigue.

ed.

' be

idth

eck

ned

ear

the

ting
ded

ing,
The

6.2.2.9 Accessory hazards

32

Disconnect the grinder from the energy supply before fitting or changing the inserted tool or accessory.

Only use sizes and types of accessories and consumables that are recommended by the grinder
manufacturer; do not use other types or sizes of accessories or consumables.

Ensure that the dimensions of the abrasive product are compatible with the grinder and that the abrasive
product fits the spindle.

Ensure that the thread type and size of the abrasive product exactly match the thread type and size
of the spindle.
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Inspect the abrasive product before use. Do not use abrasive products which can (possibly) have been
dropped or which are chipped, cracked or otherwise defective.

Ensure that the abrasive product is correctly mounted and tightened before use and run the grinder at
no-load speed for at least 1 min in a safe position; stop immediately if considerable vibration or other
defects are detected and determine the cause of these defects.

Prevent the spindle end from touching the bottom of the hole of cups, cones or plugs with threaded holes,
intended to be mounted on machine spindles, by checking their dimensions and other relevant data.

Where abrasive products are supplied or used with reducing adaptors or bushings, the user shall ensure

bl Fa) L - L Lavs L b N Fan) L £ 4L £l L_bL Fan) L - £ H
tmat e auaptoror DuUSNMgYToeS Mot Contact te Tace o the— iange—ana-tiat the crampmgTrorce prowdes
sufficient rotational driving action to prevent the abrasive product from slipping.

In cases where flanges are supplied for several types or sizes of abrasive, always fif the-correct flange(s)
for the abrasive being used.

Avoid direct contact with the inserted tool during and after use as it can be hot'of sharp.

Store and handle the abrasive product with care in accordance with manufacturer’s instructions.

.10 Workplace hazards

Slips, trips and falls are major causes of workplace injury. Be aware of slippery surfaces caus¢d by use of
the tool and also of trip hazards caused by the air line or hydradlic hose.

Proceed with care in unfamiliar surroundings. There can’be hidden hazards, such as electrigity or other
utility lines.

This grinder is not intended for use in potentiallyzexplosive atmospheres and is not insulated from coming
into contact with electric power.

Ensure that there are no electrical cables, gas pipes, etc., which can cause a hazard if damaged by
use of the tool.

.11 Dust and fume hazards

Dusts and fumes generated while using grinders can cause ill health (for example cancer, bjrth defects,
asthma and/or dermatitis);/risk assessment of these hazards and implementation of appropripte controls
for these hazards are\essential.

Risk assessment should include dust created by the use of the tool and the potential for disturbing gxisting dust.
Operate and.maintain the grinder as recommended in these instructions, to minimize dust or fume¢ emissions.
Directthe 'exhaust so as to minimize disturbance of dust in a dust-filled environment.

Where dust or fumes are created, the priority shall be to control them at the point of emission

All integral features or accessories for the collection, extraction or suppression of airborne dust or fumes
should be correctly used and maintained in accordance with the manufacturer’s instructions.

Select, maintain and replace the consumable/inserted tool as recommended in the instructions, to prevent
an unnecessary increase in dust or fumes.

Use respiratory protection in accordance with the employer’s instructions and as required by occupational
health and safety regulations.

Working with certain materials creates emissions of dust and fumes, causing a potentially explosive environment.
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6.2.2.12 Noise hazards

Exposure to high noise levels can cause permanent, disabling hearing loss and other problems, such
as tinnitus (ringing, buzzing, whistling or humming in the ears). Therefore, a risk assessment and the
implementation of appropriate controls for these hazards are essential.

Appropriate controls to reduce the risk may include actions, such as damping materials, to prevent
workpieces from “ringing”.

Use hearing protection in accordance with employer’s instructions and as required by occupational health

and sa

increas

4 Lot
CTy TOYUTAoTTS,

Operate and maintain the grinder as recommended in the instructions handbook to prevent an unpeces
e in noise.
rinder has a silencer, always ensure that it is in place and in good working ordernwhenever

If the d
grinder

Select,
to prev

6.2.2.13 Vi

The informg
constructior
the operatof
for angle an
vibration enpission in the intended uses (and foreseeable misuses) of the machine, additional information an
warnings sh

Exposy
Wear W

If you §
grinder

Operat
increas

Do not
in vibra

Select,
to preyv|

Suppo

is being operated.

maintain and replace the consumable/inserted tool as recommended in the instructions handh
bnt an unnecessary increase in noise

bration hazards

tion for use shall draw attention to vibration hazards that haye“nhot been eliminated by design
and remain as a residual vibration risk. It shall enable employers to identify the circumstances in wj
is likely to be at risk from vibration exposure. If the vibratioriemission value obtained using ISO 289
d vertical grinders, 1ISO 28927-4 for straight grinders or{SO 20643 does not adequately represen

all be supplied to enable the risks arising from vjbration to be assessed and managed.
re to vibration can cause disabling damage:to the nerves and blood supply of the hands and a
arm clothing whenever working in cold,eonditions and keep your hands warm and dry.

xperience numbness, tingling, pain-or whitening of the skin in your fingers or hands, stop using
tell your employer and consult'a physician.

e and maintain the grindef as recommended in the instructions handbook to prevent an unneces
e in vibration levels.

allow the inserted-Agol to chatter on the workpiece as this is likely to cause a substantial incrg
tion.

maintain/and replace the consumable/inserted tool as recommended in the instructions handh
ent an uAnécessary increase in vibration levels.

t theymass of the tool in a stand, tensioner or balancer, if possible.

sary

the

ook

and
hich
D7-1
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ms.

the
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ook

Hold the tool with a light but safe grip, taking account of the required hand reaction forces because the risk

arising

from vibration is generally greater where the grip force is higher.

Use blotters where they are provided with the bonded abrasive product.

6.2.3 Additional safety instructions for pneumatic power tools

34

Air under pressure can cause severe injury:

in use, before changing accessories or where making repairs;

always shut off air supply, drain hose of air pressure and disconnect tool from air supply whenever not
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6.2.p Specific safety instructions

4 A dditioratsafety orrefortrvdratti ,

ISO 11148-7:2012(E)

— never direct air at yourself or anyone else.
Whipping hoses can cause severe injury. Always check for damaged or loose hoses and fittings.

Whenever universal twist couplings (claw couplings) are used, lock-pins shall be installed and whipcheck
safety cables shall be used to safeguard against possible hose-to-tool and hose-to-hose connection failure.

Do not exceed the maximum air pressure stated on the tool.

Never carry an air tool by the hose.

Do not exceed the maximum relief-valve setting stated on the tool.
Carry out daily check for damaged or worn hoses or hydraulic connections and replace if necessary.
Use only clean oil and filling equipment.

Power units require a free flow of air for cooling purposes and should therefore be sited in a well-ventilated
area free from hazardous fumes.

Ensure that couplings are clean and correctly engaged before operation.

Do not inspect or clean the tool while the hydraulic power soutcg'is connected. Accidental engagement of
the tool can cause serious injury.

Do not install or remove the tool while the hydraulic power’source is connected. Accidental engagement of
the tool can cause serious injury.

Be sure all hose connections are tight.

Wipe all couplers clean before connecting-~Failure to do so can result in damage to the quick cpuplers and
cause overheating.

ructions shall be given that only hydraulic fluid recommended by the manufacturer be used.

E It is advisable to enquire.of\the manufacturer whether or not non-flammable fluids can be used.

Wainings shall be given-about any specific or unusual hazards associated with the use of the gifinder. Such

war

6.3

The

hings shall indicate-the nature of the hazard, the risk of injury and the avoidance action to be taken.

Operating instructions

instrietions shall include, where appropriate,

instructions for setting-up or fixing the grinder in a stable position, as appropriate for grinderg, which can

be mounted in a support,

assembly instructions, including recommended guards, accessories and inserted tools,
illustrated description of functions,

limitations on tool use dictated by environmental conditions,

instructions for setting and testing, and

general instructions for use, including changing inserted tools and limits on the size and type of workpiece.
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6.4 Data

6.41 Gen

-7:2012(E)

eral

The instructions shall include the information marked on the tool as stated in 6.1 and the following:

mass of the grinder;
for hydraulic grinders:

specification of the coupling;

Sp

6.4.2 Noise

6.4.2.1

The instruc

6.4.2.2 Additional information

If the valueq
the emissio
to enable th

Information

6.4.3 Vibn

maximum inlet temperature of the inlet fluid.

Declaration of emission

bcification of hoses with regard to pressure and flow;

ions shall include a noise-emission declaration in accordance with IS©-15744.

for noise emissions obtained using the appropriate tests défined in 5.2 do not adequately repre
hs during the intended uses of the machine, additional information and/or warnings shall be supy
e risks arising to be assessed and managed.

on noise emission should also be provided in the-sales literature

ation

6.431 D

The instructions shall include the vibrationsemission value and uncertainty as specified in 5.3 and the referg

number of

ISO 20643 ffor grinders intended to ble used with wire brushes.

6.4.3.2 A

If the valug
represent th
be supplied

Information

claration of emission

sent
lied

nce

e test code, i.e. ISO 28927={\for angle and vertical grinders, ISO 28927-4 for straight grindeis or

ditional information

s for vibrationsemissions obtained using the appropriate tests defined in 5.3 do not adequa
e emissionsyduring the intended uses of the machine, additional information and/or warnings s
to enable. the risks arising to be assessed and managed.

onaibration emission should also be provided in the sales literature.

tely
hall

6.5 Main

tenance instructions

The maintenance instructions shall contain:

time of

36

instructions to keep the grinders safe by regular preventive maintenance;

operation, a specified number of cycles/operations or a stated number of times per year;

instructions for disposal so as not to expose personnel and the environment to hazards;
list of the service operations that the user should carry out;

instructions for lubrication, if required;

information on when the regular preventive maintenance shall be carried out, for instance after a specified
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— instructions to check the speed and carry out a simple check of the vibration level after each service;
— instructions to check the speed regularly;

— regular inspection of spindles, threads and clamping devices in respect of wear and tolerances for the
location of abrasive products.

— specifications of the spare parts to be used where these affect the health and safety of operators.

Maintenance instructions shall also include precautions to be taken to avoid exposure to hazardous substances
deposited (due to work processes) on the tool.

NOTE Skin exposure to hazardous dust can cause severe dermatitis. If dust is generated or disturbgd during the
mairtenance procedure, it can be inhaled.
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Annex A
(informative)

List of significant hazards

This annex contains all the significant hazards, hazardous situations and events, as far as they are dealt with in

this part of ISO 11148, identified by risk assessment as significant for this type of machinery and which req

action to eliminate or reduce the risk. The following significant hazards can occur in the use of grinders:

Table A1 — List of significant hazards

uire

Hazard type Reference to safety requirement
By design or Information for uge
guarding
1 Mechanig¢al hazards
— cutting 4.21,48.1,4.8.2 6.2.2.7,6.2.2.9
— drawing |n or trapping (caused by hair, clothing, etc. getting 425,481,482 6.2.2.6,6.2.2.9
entangled if a rotating grinder)
— friction of abrasion hazard 4.21,4.81,4.8.2 6.2.2.7,6.2.2.9
— loss of sfability 4.2.2
— whipping hose 6.2.3
— ejection from high-pressure hydraulic systems 423
— ejection pf parts due to
— [cracked abrasive product 6.2.2.5
—Jincorrect mounting of the abrasive product 6.2.2.9
— |misuse of grinder
— loverspeed of grinder 424 6.2.2.5
—luse of incorrect flanges 428 6.2.2.5
— |use of wrong abrasive product 6.2.2.5,6.2.2.9
— hose and hose coupling spe€ifieations 6.2.3
—|due to loosening ‘or loss of tool components during use | 4.2.5, 4.71
—(due to the abrasive product coming loose 4.2.6,4.2.7 6.2.2.5,6.2.2.7,
6.2.2.9
2 Electrical hazards 6.2.2.10
3 Thermal pazards 4.3
— explosions 6.2.2.4,6.2.2.10,
— health damage due to hot or cold surfaces 4.3 6.2.2.11
4 Hazards caused by noise 4.4 6.2.212
5 Hazards generated by vibration 4.5 6.2.2.13,6.2.2.9

38
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Hazard type Reference to safety requirement
By design or Information for use
guarding
6 Hazards generated by materials and substances processed,
used or exhausted
— inhalation of harmful dust and fumes 462 6.2.211
— formation of explosive dust and fumes 6.2 211
— prarks 6.2.2.5, 6,427
— phaustair 461 6.2.271
— |ubricants 46.3 612.277, 6.2|2.11
— hydraulic fluid .04
7 Hazards caused by neglecting ergonomic principles
— fepetitive strain injuries 4.71,4.7.2 6.2.2.8
— Yinsuitable postures 6.2.2.8
— |nadequate grip design and tool balance 4.71 6.2.2.7
— heglected use of personal protective equipment 6.2.2.7,6.2{2.11
8 Hazards caused by the energy supply
— yinexpected return of energy supply after a breakdown 6.2.3
— dlischarge of high-pressure air or hydraulic fluid 6.2.3,6.2.4
— Incorrect hydraulic fluid flow and outlet pressure 6.2.4

© 1SO 2012 — All rights reserved
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Annex B
(informative)

Examples of grinders covered by this part of ISO 11148

Figure B.2 — Grinder — Angle

Figure B.3 — Grinder — Vertical
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Figure B.4 — Wire brush
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Annex C
(normative)

Symbols for labels and signs

Table C.1 — Symbols for labels and signs

No. Symbol Significance Colours Symbol
registfration
number gr
source
C11 Warning Back- 1ISO 3864-2
See instruction %“t’r‘]‘gd 1SO 7010—
handbook. . \ M002
circle:
Minimum biue
requirement. .
This symbol {8 stmebo"
normativé
Addition] packe
symbols and/ ?or
ordext are .
. . warning:
informative. orange
C1.2 r 1 Direction of Back- Application
rotation ground: of ISO 700Q-
ﬂ optional | 0004
Symbol:
black
L _
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Annex D
(informative)

Examples of abrasive products for hand-held grinders

ISO 11148-7:2012(E)

D.1__ General
ThrtLe types of abrasive products are included in this annex, bonded, coated and super, of which|the latter is
coafed with diamonds or cubic boron nitride.
— |B =resinoid bond
— | BF = fibre-reinforced resinoid bond
— |M = metal bond
Table D.1 — Bonded abrasive products
Type Description, shape Type Maxi- Dimen- Guard RApplicable
ac¢ord- and designation of mum sion according Inter-
ing to bond- oper- limits to Figure national
1ISQ 525 ing ating Standard
speed mm
m/s
Tyfe 1 Straight grinding wheel B <50 D <200 9 190 603-12
10
: 1
/ : — 11
: [ BF <80 11
H_
D -
Tyge 4 | Wheel, tapeted on both sides B <50 D <200 9 10 603-12
[
| 10
J
! 1
| _
| q BF <80 11
H
Type 5 | Wheel, recessed on one side B <50 D <200 9 1ISO 603-12
[ 10
1 -
— 11
I W =
I BF <80 11
H
D

For other dimensions and tolerances of the diameters, see ISO 603-12, ISO 603-13, ISO 603-14 and ISO 603-16, and ISO 525.
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