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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.
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brial corrections the following changes have been made to the previous edition d

clusion of electric-powered chain-saws;

and definitions:.reference to ISO 6531 added and definitions updated;

t specimens:thardness requirement for MDF test specimens added;

kback machine preparation: weight of standard and lightweight carriage defined;

[izontal friction measurements: Horizontal friction test methods added;
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4.4.9 Rotary friction measurements: Rotary friction test methods added;

specified more precisely;

Annex D

(Chain-saw centre of gravity and inertia measurement) revised.

4.4.10 Horizontal and rotary restraining systems alignment: Restraining systems adjustments

Annex B [Procedure for hardness testing of Medium Density Fibreboard (MDF)] has been added;
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Forestry machinery — Portable chain-saws — Kickback test

1 S

cope

This document specifies the methodology for determining the kickback potential of gasoline-powered
and electric-powered (including battery powered) chain-saws, complete with guide bar and saw-chain.
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ULulllCllt hao bUCll dClllUllDtl atcd tU ]LJC dll ditul atc lllCt}lUd Uf IICTasul ClllCllt fl.
ited kickback angles and energy associated with chain-saw kickback for electrig:po
(including battery powered) and gasoline-powered chain-saws with engine capagity

rsical size limitations of the kickback machine, it is not intended for testing ofunits w
g length in excess of 63 cm.

ications to the methodology for determining the kickback potentialintroduced in th
| to have a better reproducibility of the results; test results obtained according to
bdology still maintain their validity.

ormative references

bllowing documents are referred to in the text imsuch a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

b31, Machinery for forestry — Portable chain-saws — Vocabulary

b35, Portable chain-saws — Chain brake performance

erms and definitions
e purposes of this document, the terms and definitions given in ISO 6531 and the fol

1d IEC maintain teyminological databases for use in standardization at the following

$0 Online browsing platform: available at https://www.iso.org/obp

C Electropedia: available at http://www.electropedia.org/

bar

seradius

r evaluating
wered chain-
1p to 80 cm3.

bt intended to evaluate chain-saws with an engine capacity of above 80 cm3. Eurithernpore, because

ith guide bar

s edition are
the previous

their content
applies. For
ents) applies.

owing apply.

addresses:

continuous radius formed on the top portion of the bar from the centreline of the bar to

an angle 35°

above the centreline

Note 1 to entry: See Figure 1.

Figure 1 — Bar nose radius

© ISO 2018 - All rights reserved


https://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=30d05c5e5fc1548af879da17885f8494

ISO 9518:2

3.2

018(E)

manually activated chain brake
chain brake which is intended to be actuated by the hand of the operator

3.3

contact angle
angle between the surface of the test specimen and a perpendicular to the guide bar centre line

3.4
data set

group of data points, all taken at the same test conditions

3.5
horizontal s
portion of th

3.6

impact

test sequenc
saw-chain at

3.7
rotary syste
portion of th

3.8
specimen
test specimg

ystem
e kickback machine used to measure the horizontal (linear) energy of the kickback re:

b involving releasing the test specimen at a specified speed into cofitact with the m
the guide bar tip to create a simulated kickback reaction

m
e kickback machine used to measure the rotary energy of/the kickback reaction

21l

iction

oving

block of medlium density fibreboard used as an object-for the saw-chain to engage in a simylated

kickback

4 Testm

4.1 Princi

The flat surf
tip of a chai
This takes pl
magnitude o

A step-by-stg
be used in ca

pthod

ples

ace of the test specimén (MDF) is thrust into contact with the moving saw-chain
1-saw guide bar at a(specified speed in order to produce a simulated kickback rea
pce under controlledconditions in the kickback machine, which is designed to measu
f rotary and horizontal energies generated during the resulting kickback reaction.

p search, cevering a range of critical test conditions, determines the peak energy val
culatingthe computed kickback angle(s) CKA using the analytical model. This peak vz

intended to simulatethe most severe conditions reasonably expected to be encountered by typical

Since there

ay) be some variability, several impacts are made under each set of conditions ar

ht the
ction.
re the

es to
1lue is
LISers.

d the

results averaged:

NOTE

Test parameters such as approach speed, engine speed, shape and type of test materials have been

established to permit consistent evaluation of a wide range of cutting attachment and type of power heads and to
simulate kickback situations found in actual practice.

4.2 Chain

-saw configuration

4.2.1 General

The worst-case configuration (e.g., saw-chain with the highest kickback magnitude) can be

demonstrate

d on a chain-saw with cutting attachments of the same class and pitch.
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Chain-saw families

For the purposes of chain-saw qualification, saws that have an engine displacement within 20 % and
similar mass distribution (having centre of gravity coordinates within *5 mm, a mass tolerance of
+0,2 kg, and a polar moment of inertia [PMI] tolerance of #10 %) shall be regarded as being equivalent
to one another. However, if a saw family within this range is to be qualified, at least the largest
displacement saw shall be tested.

4.2.3

Requirements for testing bars and saw-chains

A guide bar with the largest bar nose radius and/or the greatest number of sprocket teeth represents

the h
Tests
than {

At a

desig
in the
resulf
bar e}

4.3

4.3.1
4.3.2
4.3.3
4.3.4
4.3.5

4.3.6

need not be repeated for saw-chains that have been documented to have lower kickb
he highest kickback energy saw-chain on equivalent types of chain-saws.

minimum, testing shall be performed with the largest bar nose radiusnof’ the m4
hated standard guide bars recommended for sale to the end-user. If multiple bar leng
operator’s manual, the longest, shortest, and one other length shall be tested. If the

s for each of these lengths are less than 35° CKA, all other lengths’shall be accepted|
kceeds 35° CKA, all bar lengths shall be tested.

Equipment and materials to determine CKA
Computer program, as specified in Annex A, to compute the kickback angle using mez
Chain-saw kickback test machine for energy-level measurements.
Engine speed indicator with an accuracy of +1,5 % of the measured value.
Carriage-velocity timing device(including probes with an accuracy of #1 ms.
Timer control switch box;
Test specimens, of fibreboard  (MDF

consisting medium-density

38 min x 38 mm x 250 mm or 38 mm x 76 mm x 250 mm. The samples shall be oriented W

side (|
have
Annel

4.3.7

NOTE

end grain) facing tlie’bar tip. The density range shall be 737 kg/m3 + 32 kg/m3. The

( B).

Chain:brake actuating apparatus (for complete chain-saw tests only).

The bill of materials and engineering drawings describing a kickback test machine

calcul

aller radius.
ack potential

inufacturer’s
ths are listed
kickback test
If any guide

sured inputs.

samples,
ith the rough

g$amples shall
h hardness of 22892 N £+ 667 N (the method for determining fibreboard hardness i$

specified in

the kickback

tiogh program, and a manual entitled “Chain-saw Kickback Test Machine - Dr1nmh]nc of @

peratlon are

available on request from the Outdoor Power Equipment Institute, 341 S Patrick St, Alexandrla VA 22314, USA.

4.4

4.4.1

Preparation

General

Record all measurements on the kickback test record (see Figures C.1 and C.2).
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4.4.2 Physical measurements of chain-saw

4.4.2.1 Prior to taking measurements prepare the chain-saw and saw-chain in accordance with 4.4.4.
The physical measurements listed in 4.4.2.2 to 4.4.2.4 shall be made with the guide bar and saw-chain
attached in proper working position and with oil and fuel tanks full.

4.4.2.2 Measure the chain-saw mass in kilograms. An accuracy of +50 g is acceptable for this
measurement.

4.4.2.3 Determine the location of axis of rotation, through the centre of gravity, perpendicular to the
plane of the gut Tt ; + i T this
measureme

4.4.2.4 Determine the chain-saw polar moment of inertia (PMI) about an axis through-the centre of
gravity and ;l)erpendicular to the plane of the guide bar, in kilograms metre squared,-A procedufre for
determining the polar moment of inertia is presented in Annex D.

4.4.3 Dimgnsional measurements

4.4.3.1 Thg¢ bar tip and handle coordinates shall be measured in millimetres to an accuracy of #3 mm
as follows: (gee Figure 2).

Dimensions in millijnetres

+Y
(BTX) (RHX)
(FHX)
2\ X
=
1 = X| &
P ) 3
-X N +X

2] ~ 4

1  bartip coprdinates

2 front hanflle coordinates
3 rear handle coordinates
4  centre of pravity

Bar tip coordihates (BTX, BTY) are with the chain adjusted so that maximum X dimension is obtained. Meafure to
the tip of the chain on the guide bar located along the projected centreline of the guide bar. For asymmetrical bars, it
is located along a line through the centre of the upper quadrant nose radius and parallel to the guide bar centreline.

Front handle coordinates (FHX, FHY) are measured to the centre of the front handle bar. If the handle is angled in any
plane or direction, use the midpoint of the grip area.

Rear handle coordinates (RHY, RHY) are measured 25 mm behind the rear edge of the throttle trigger on the
underside of the handle surface.

Observe the sign convention carefully.
The Centreline of guide bar shall be horizontal.

Measure the chain-saw bar tip and handle locations from the centre of gravity.

Figure 2 — Coordinate measurements

4 © ISO 2018 - All rights reserved
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4.4.3.2 The chain-saw shall be positioned on a level surface so that the centreline of the guide bar
is level. The guide bar tip, Point B, shall be located at the intersection of a horizontal line through the
nose radius with the outermost element of the saw-chain. This measurement shall be made with the
chain adjusted such that the maximum X dimension is obtained to the tip of the chain on the guide bar.
Measure and record BTX, the horizontal displacement from the centre of gravity to Point B. Measure and
record BTY, the vertical displacement from the centre of gravity to Point B.

For non-symmetrical bars, Point B will not lie on the centreline of the guide bar. The saw-chain shall be
rotated to the greatest horizontal displacement.

4.4.3.3 On the front handle, Point F shall be located at the centre of the front handle, at the midpoint of

the hﬁ—t_m_(i‘Fﬂ'X_WFm_l_Fl_mn -grip segment. Measure and recor , the horizontal displacement rrom the centre of gravity
oint F.

to Point F. Measure and record FHY, the vertical displacement from the centre of gravityto-F

If the

4.4.3
radiu
the tH
horiz
displ3

4.4.4
4.4.4
4.4.4

444
of 0,0

bar wjith moderate hand pressure.

Key

handle is angled in any plane or direction, use the midpoint of the grip area;

4 On the rear handle, Point R shall be located by determining thé intersection
5 arc with the lower portion of the rear handle. (The arc shall originate at the lowest
rottle control trigger of the chain-saw intersects the saw casing.)Measure and rec
bntal displacement from the centre of gravity to Point R. Measure and record RHY
cement from the centre of gravity to Point R.

Chain-saw and saw-chain preparation
1 The chain-saw and saw-chain shall be prepared-for testing using the following prd
2 The saw-chain shall be new.

3 Saw-chain tension shall be set to provide a maximum clearance between the chai
17 mm per mm of the bar length, inaccordance with Figure 3. The chain should move

of a 25 mm
point where
prd RHX, the
the vertical

cedure.

n and the bar
freely on the

X nj

aximum 0,017 x rated bar cutting capacity

a  Rotate chain to the tightest condition.

4.4.4.

4.4.4.

Figure 3 — Saw-chain tension adjustment

4 The chain-saw shall be in functionally new condition.

5 The chain-saw shall be run-in according to the manufacturer’s recommendations.

4.4.4.6 Ifthe saw is equipped with a removable bar tip guard, remove the bar tip guard for testing.

© ISO 2018 - All rights reserved
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4.4.4.7 If the saw is equipped with a chain brake, disable the mechanism if necessary to prevent
activation. The chain brake may be rendered inoperative by physically blocking the brake mechanism
against operation or by tying the chain brake lever to the front handle.

4.4.4.8 Remove the front handle grip cover (if any) in the area where the saw handle clamp will be
attached and construct a clamp insert to fit the saw handle. Attach the saw handle clamp to the front
handle and the cradle so that the longitudinal axis of the guide bar is level and parallel to the longitudinal
axis of the kickback machine as nearly as possible and the guide bar plane is in a vertical position (see
Figure 4). Tighten securely.

Key
chain-saw
cradle
support hlock
clamp
brace assgmbly,

brace

balancing weights

kickback machine rotary axis

MDF specimen

One brace preferred, second brace optional; brace to be attached as close to support blocks as possible.

T 8O0 0N O U W N e

Clamp centreline parallel to guide bar centreline.
Figure 4 — Installation of saw/clamp/cradle assembly

Under some test conditions, the front handle may become distorted, making testing difficult and
subject to error. Substitution of a stronger, fabricated handle is permitted, so long as location of the
centre of the mounting clamp is substantially unchanged from the original handle. Weight increase is to

6 © ISO 2018 - All rights reserved
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be minimized, and in no instance is total added weight to exceed 5 % of the empty saw weight. Adjust
the chain-saw CG location, balance and mass of carriage matching weight accordingly, but unmodified
chain-saw mass and PMI shall be used for computer calculations of CKA.

For electric chain-saws, the mass, centre of gravity, and polar moment of inertia measurements shall
be made with no extension cord plugged into the saw. The length of power cord protruding from the
saw shall be positioned over the rear handle and taped or tied in position. For purposes of this test, the
maximum length of power cord supplied with the electric saw should be 300 mm.

4.4.4.9 Attach the cradle to the saw clamp assembly. Do not tighten bolts to the cradle assembly.

4.4.5| Kickback machine preparation

4.4.5{1 Before installing the chain-saw and cradle into the kickback machine, prepare the [kickback test
machjne as follows.

4.4.5{2 If the chain-saw mass (see 4.4.2.2) is less than the standard carniage (3,8 kg), the standard
carrigge may be replaced with the lightweight carriage (2,2 kg).

4.4.5)3 Insert a fibreboard test specimen in the carriage clamp<{The specimen shall be griented with
the rqugh side (end grain) facing the guide bar tip.

4.4.5/4 If necessary, add mass to the carriage until the’carriage mass (including fijreboard test
speciinen and any clamps, if used) equals the mass of thésaw +100 g.

4.4.6| Chain-saw installation and alignment

4.4.6{1 The chain-saw and cradle assembly'shall be installed and aligned into the kickback|test machine
with the following procedure.

4.4.6)2 Install the saw/clamp/cradle assembly in the kickback machine in accordance with Figure 4,
and align the guide bar with the-eentreline of the fibreboard specimen.

4.4.6)3 Adjust the chain{saw, clamp and cradle in the kickback machine so that the centre of gravity of
the sgw is aligned to within +3 mm of the rotary axis. Make this adjustment by rotating the saw/clamp/
assenpbly where it attaches to the cradle and by sliding the cradle in the support blocks.

Do ndt rotate the-clamp where it attaches to the saw handle, this was adjusted in 4.4.4.8.

4.4.614 Attach a brace assembly between the chain-saw rear handle and either leg of the cradle as
nearly
rotaryax

4.4.6.5 Securely tighten all assembly fasteners.

The mass and position of brace assembly can affect test results. The mass of the brace assembly shall
not exceed 0,4 kg.

For electric saws, the cord shall be secured and routed from the front handle so as to closely follow the
axis of rotation in such a manner that the cord shall not impede the free rotation of the chain-saw.

4.4.7 Balance saw/clamp/cradle assembly

4.4.7.1 The system shall be balanced using the minimum amount of mass located as close to the rotary
axis as possible (see Figure 4).

© ISO 2018 - All rights reserved 7
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4.4.7.2 Fuel and oil tanks shall be full.

NOTE External fuel and oil supplies to maintain full tanks are acceptable.

4.4.7.3 Acceptable initial balance is achieved when the saw/clamp/cradle assembly will not rotate at
the “horizontal” or “vertical” positions or when a 60 g mass hung from the rotary pulley will counter any
observed rotation. If the centre of gravity of the saw shifts due to soft vibration isolators, a compromise

between the

horizontal and vertical positions is permissible.

For convenience, a record of the position of balancing weights and external braces may be kept on a

form such as

that shown in Figure C.2.

4.4.8 Horizontal friction measurements

4.4.8.1 Geperal

Horizontal fitiction shall be measured prior to and after kickback energy tests. Measurements sh
made with the ratchet pawl in its activated position. Pulleys for restraining the weight system
spin freely. The average of the horizontal friction measurements in the directioh of travel away
the powerhepd shall not exceed 2,2 N.

4.4.8.2 Carriage bearing alignment

If necessary|to meet the maximum tolerance for horizontal friction, the carriage bearings m
aligned using the following procedure.

a) One be
adjustin

ing shall be adjusted with the other one loose. After adjustment, the position
b screw shall be noted when the first bearing’is aligned.

b) The firs{bearing shall be loosened and then the:sécond bearing shall be adjusted. When loose

bearing
before a

shall be tightened until it begins te\grip the shaft. The tightening shall be stoppe
h increase in the force required to'move the bearing is felt.

c) The firsgbearing shall be returned totits proper setting.

4.4.8.3 Haorizontal friction test

4.4.8.3.1 (eneral

To determing the horizontal friction one of the following test methods A or B shall be used.

4.4.8.3.2 Horizontal friction test method A

a) Weights

shall'be attached to the carriage, with the MDF specimen installed, to equal, within

all be
shall
from

ay be

bf the

, each
d just

100 g

of the m

£ 1 H
dS>S Ul LIIT UIIdIII=Sd .

b) The friction measurement weight cup shall be connected to the carriage.

c) Sufficient mass shall be added to the cup assembly to cause the carriage to move at least 0,3 m
(with the ratchet in place). Record the weight of the cup and the amount of added mass needed.

d) When the mass required to move the carriage exceeds 0,23 kg, the bearings shall be cleaned and
the machine shall be adjusted as required.

e) Horizontal friction, f, shall then be computed as follows:

fa=m1+
where

8

my
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4.4.8.
a) A
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1 is the mass of cup assembly, expressed in kilograms;

2 isthe added mass, expressed in kilograms.

3.3 Horizontal friction test method B

0,23 kg mass and cable assembly shall be attached to the carriage.

b) When the mass causes the carriage to travel at least 0,3 m, with ratchets in place, the friction level
shall be within tolerance.

c T
d) H

4.4.9

4.4.9

Rotar
made,
spin f

In say
the ce
same

4.4.9

haohowizgontal coctans cho11 1 ] nad
rHe-HoT T2 oTcor C-Stiaro =

aclan n adinactna a-raduca afriction lagal 1f oo
d-d taodt d thao f i | 1€
Sy St TOE-C1reat a6 € e e ee e Ve €S

Py
oo ot te o ootT

orizontal kickback energies shall be computed with a frictional level of 2,2 N.
Rotary friction measurements

1 General

y friction shall be measured prior to and after kickback energy tests. Measurem
with the ratchet pawl in its activated position. Pulleys for’restraining the weight
reely. The average of the rotary friction measurements shdlljhot exceed 2,2 N.

s with soft isolator systems, the centre of gravity shifts.as the saw and cradle rotate
ntre of gravity of the saw prevents accurate friction‘theasurements, a substitute saw
mass may be used for friction measurements.

2 Rotary bearing alignment

pssary to meet the maximum tolerancefor rotary friction, the rotary bearings may b
fed using the following procedure.

he rotary machine parts shall 'bé removed and an alignment shaft placed throug
earings.

he alignment shaft shallbedevelled.

he pillow blocks and\bearing plates shall be adjusted so that the shaft passes easily
earings and rotatesfreely.

3 Rotary.friction test

3.1 ~General

ssary.

bnts shall be
system shall

If shifting of
r of about the

e aligned and

h the rotary

through the

To de

Lérinine the rotary friction one of the following test methods A or B shall be used.

4.4.9.

3.2 Rotary friction test method A

a) The friction-measurement weight cup shall be attached to the rotary pulley with the cradle legs

h

orizontal.

b) Sufficient mass shall be added to the weight cup to cause a saw rotation of at least 180°, with ratchet

p

awls in place.

c) When the mass required to move the rotary system exceeds 0,23 kg, the bearings shall be cleaned
and adjusted to bring the friction level within tolerance.

d) Rotary axis friction, f;, shall then be computed as follows:
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fr:m1+

where

my

m1 is the mass of cup assembly, expressed in kilograms;

my is the added mass, expressed in kilograms.

4.4.9.3.3 Rotary friction test method B

a) A0,23k

in place.

b) When th

at least 180°, the friction level shall be within tolerance.

c) Inrotary

4.4.10 Horizontal & rotary restraining systems alignment

4.4.10.1 Thq

contacts the

from the cari
of the point g

free with the

10

carriage pointer at “0”.)

r kickback energy computations, a 2,2 N rotary friction shall be used.

g MAass and cable assembly shall he attached to the rotary pulley, with the ratchet pawls

e 0,23 kg mass causes the saw cradle assembly to rotate from the horizontal (0%) through

e specimen contact angle shall be set to 30°. Position the cartiage so that the test spefimen
saw-chain. Adjust the position of the rack/horizontal restraining assembly so that the{cable
iage to the pulley is vertical with the carriage positionéd\from 25 mm to 75 mm to the right
t which the weight will lift (see Figure 5). (The horizontal restraining weight will just pwing
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DF carriage

DF specimen

¢straining weight

his section of cable is vertical.

he MDF carriage is 25 mm to 75 mm to.the right of the point at which the weight will lift.

¢ The restraining weight will just swing-free with the carriage pointer at "0". (A larger weight sha
flnecessary.).

he specimen contact angle is(30°.

Figure 5-— Adjustment of rack/horizontal restraining system

Il be used only
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4.4.10.2 With the guide bar centreline horizontal, install the cable attachment pin on the rotary pulley
and adjust the turnbuckle to bring the 0,91 kg weight on the rotary restraining system to the zero position

(see Figure 6).

1  chain-sawy
2 rotary pulley

3 cable attachment pin
4 turnbuckle

5 restrainirlg weight

a  Adjust th¢ location of the)cable attachment pin in the rotary pulley and adjust the turnbuckle so that this gection
of cable i§ horizontal.{(This is the “0” position of the 0,91 kg weight.)

b The guidg bar centreline is horizontal.
¢ Alarger weight\shall be used only if necessary.

Figure 6 — Adjustment of rotary restraining system

4.4.11 Impact velocity adjustment

Adjust the carriage release point to achieve a velocity (just prior to contact of the specimen with the bar
tip) of 0,76 m/s £ 0,013 m/s.
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4.5 Testrequirements and procedures

4.5.1 Testrequirements

ISO 9518:2018(E)

4.5.1.1 Following are general requirements to be followed over the course of conducting a kickback test.

Record data on the kickback test record, see Figure C.1.

4.5.1.2 Adjust the specimen contact angle to the initial value shown for data set 1A in Table 1 or 2. For
subsequent data sets, readjust the angle as specified.

Table 1 — Test sequence

Data set no. Contact angle Impact velocity Engine speed
° m/s (£200.min-1)
min-1

1A 0 0,76 11,000 (maximum-or highest attainaple)
1B 9,000 (or maximum minus 2,000)
2A 5 11,000 (mfaximum or highest attainaple)
2B 9,0004ormaximum minus 2,000)
3A 10 11,000 (maximum or highest attainaple)
3B 9,000 (or maximum minus 2,000)
4A 15 11,000 (maximum or highest attainaple)
4B 9,000 (or maximum minus 2,000)
5A 20 11,000 (maximum or highest attainaple)
5B 9,000 (or maximum minus 2,000
6A 25 11,000 (maximum or highest attainaple)
6B 9,000 (or maximum minus 2,000)
7A 30 11,000 (maximum or highest attainaple)
7B 9,000 (or maximum minus 2,000)

© ISO 2018 - All rights reserved
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Table 2 — Optional test sequence

Data set no. Contact angle Impact velocity Engine speed
° m/s (200 min-1)
min-1
1A 0 0,76 11,000 (maximum or highest attainable)
2A 5
3A 10
4A 15
5A 20
6A 25
7A 30
1B 0 9,000 (or maximum minus2)000)
2B 5
3B 10
4B 15
5B 20
6B 25
7B 30
4.5.1.3 Aftpr each impact the chain-saw should be inspected for unusual conditions and reset fpr the

next impact. Do not operate a damaged saw.

4.5.1.4 Foq
and after ead

5 s with full
500 min-1 du

e test
\w for
b than

saws equipped with a centrifugal clutch, the clutch shall be burned at the start of th
h 12 impacts. To burn the clutch, clamp the saw-chain to the guide bar and run the sz
throttle. Measure and record the slipispeed in min-1. If the slip speed varies by morsg
ring the test, replace the clutch.

4.5.1.5 Say

4.5.1.6 On
if imbalance
previous imp

4.5.1.7 Th¢

y-chain tension shall be set initially and adjusted during the test in accordance with 4.,

occasion, the balanee of the saw/clamp/cradle may change. Check and reset b
exceeds 60 g as speeified in 4.4.7.3. If imbalance of more than 60 g occurs, data fro
act is invalid.

e test speciinen is to be clamped in the carriage with a rough face (end grain) presen

1.4.3

1lance
m the

ted to

the saw-chain.

4.5.1.8 Make-only two impacts on each specimen (one on each rough face).

4.5.1.9 The specimen should be examined and changed after each impact.

The orientation of the test specimen shall be adjusted so that the kerf from the chain will not intersect
the upper edge of the specimen face. All saw-chain cuts shall start within the middle 25 mm on the
face of the specimen. If any kerf runs off the specimen, or if the specimen splits, do not use the energy
readings in the computations. Repeat the impact on another specimen. Tendency for specimen splitting
can be reduced by adding side supports, for example a C-clamp. If such a device is so used the clamping
forces must be minimum and the carriage mass shall be compensated.

4.5.1.10 Upon completion of the test, measure the horizontal and rotary friction levels as described in
4.4.8 and 4.4.9. The greater measured level is to be used for energy computations. If friction at the end of
the test program exceeds the specifications of 4.4.8 or 4.4.9, the test shall be repeated.
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Kickback testing procedure

4.5.2.1 Using the following procedure, perform impacts at the test conditions specified in the test
sequence of Table 1. If it is more convenient, the test sequence in Table 2 may be used instead.

For electric powered saws, the supply voltage and frequency shall be adjusted to the rated voltage and
frequency of the chain-saw. The contact angle sequence shall be followed with the unit operating at the
resulting output speed.

4.5.2.2 With the barrier bar in position, start the chain-saw. Adjust the engine speed to the value
specified for data set 1A in the test sequence.

4.5.2

4.5.2
chain

4.5.2

4.5.2
horiz

4.5.2
weigh

3 Raise the barrier bar and stand clear of the kickback machine.

4 Release the carriage, observing the engine speed just as the speciméncontact
at the bar tip.

5 Turn off the chain-saw after all motion has stopped.

6 Record the vertical displacement, in millimetres, of the-Horizontal restraining w
bntal displacement, in millimetres, of the carriage (see Figure'5).

7 Record the vertical displacement, in millimetres; of the upper and lower rotarj
ts (see Figure 6).

The horizontal and rotary restraining systems>may have separate calibrations to p

readi

4.5.2
one °
calcul

4.5.2
of Tal

4.5.3

4.5.3
|7

wher

ngs.

8 Complete data set 1A by repeating-the steps in 4.5.2.2 to 4.5.2.7. Each repetition
impact”. Each data set consists~of either three or six impacts depending on the
ations specified in 4.5.3.4 or 4.5.3:5.

9 Repeat the steps in 4:5:2.2 to 4.5.2.7 for the remaining data sets as specified in the {
e 1 or 2.

Kickback enérgy determination

1 Compute-the horizontal energy, W, for each impact:

h = (9,8my Dy, + Fy, D) 10-3

5 the moving

bight and the

y restraining

ermit direct

s considered
outcome of

est sequence

Wy is the horizontal energy, expressed in Joules;

my is the mass of the horizontal restraining weight, expressed in kilograms;

Fy is the horizontal axis friction, expressed in Newtons;

Dy is the displacement of the horizontal restraining weight, expressed in millimetres;

D. is the displacement of the carriage, expressed in millimetres.
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4.5.3.2 Compute the rotary energy, Wy, for each impact:
Wr = [(9,8 my + Fr )Du + 9,8 mlDl] 10_3

where

Wy is the rotary energy, in Joules;
my is the mass of the upper rotary weight, expressed in kilograms;

my is the mass of the lower rotary weight, expressed in kilograms;

Dy is the displacement of the upper rotary weight, expressed in millimetres;
Dy is the displacement of the lower rotary weight, expressed in millimetres;

Fy is the rotary friction force, expressed in Newtons.

4.5.3.3 After performing three impacts at the conditions specified for a data.set, compute the average
of the three rotary energy values and the average of the three horizontal energy values.

4.5.3.4 If the rotary energy values of the data set are each within 10,96.0f the average rotary value, use
the average qf the three values.

three additional impacts and use the average of all six rotary energy values. Similarly, use the averhge of

4.53.5 If %;y of the rotary energy values of the data set is ot within 10 % of the average, pefrform
the six horizgntal energy values.

4.5.3.6 Th¢ peak rotary energy without a chain brake, W, is taken as the highest of the average fotary
energies found in the test sequence.

4.5.4 Termination of test sequence
The test seqyence may be discontinued. if, at both engine speeds, there is:

a) a 50 % reduction in the average rotary energy between measurements at two consecutive cgntact
angles, qr

b) acumulgtive decreasein'the average rotary energy for two consecutive contact angles.

4.5.5 Chain brake energy determination

4.5.5.1 This@ubclause establishes the additional test procedures necessary for evaluation of comiplete
chain-saw urMﬁr@mﬁhﬁﬁm@tﬁhﬁmﬁﬂWﬁmﬁfﬁmﬁi limit

of the relevant product standard.

For units, that generate very low kickback energies, testing with the chain brake may not be possible. It
is recommended that testing be discontinued at this point for saws with (CKAwob) equal to 20° or less at
the peak rotary energy condition identified in 4.5.3.6.

To account for the action of the chain brake, it shall be necessary to determine
a) the rotary kickback energy with the chain brake actuated,
b) the actuation angle as specified in 4.5.6, and

c) the chain brake stopping time, as specified in 4.5.7.
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At the discretion of the manufacturer, 4.5.5.2 and 4.5.5.3 may be omitted.

4.5.5.2 At the conclusion of the test sequence specified in 4.5.2, remove the means used to prevent the
chain brake from actuating and perform three additional impacts at peak rotary energy conditions. If the
rotary energy values are not within 10 % of the average, perform three additional impacts and compute
the average of all six impacts.

4.5.5.3 If the chain brake actuates each time, the energy value that is put into the computer model as
rotary energy with the chain brake operating, R4, is taken as the average of the rotary energy values. If
the chain brake does not actuate each time, proceed to 4.5.5.4.

Wher] the chain brake does not operate each time, and it can be demonstrated thsough the test
descrfbed in ISO 13772 that the brake will release in actual operation, an additional mass(hot to exceed
200 g) may be added to the centre of the front hand guard. Balance of the saw cradle upit should be
compgnsated accordingly, if required to maintain balance requirements of 4.4.7, OQther parpmeters may
not b¢ changed.

4.5.5/4 Mount the brake actuator on the left side of the mainframe column’of the kickbaclk machine.

4.5.5]5 Set the spring-loaded lever so that the lever and the hand guard contact each other at or
immediately past the point where the saw exits from the test specimen (see Figures 7 and §).
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Dimensions in millimetres

10

Key
chain-saw powerhead
guide barj
centre of gravity

guide bar|centreline
specimen| exit angle
lever-setting mechanism
spring-loaded lever
pivot point

O© 0 N O U1 o W N =

contact ppint

[N
()

position-locking lever

8}

Measure brake releaseforce in this direction.

o

Measure lever release force in this direction.

Figure 7 — Adjustment of chain brake actuator
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Key
MDF specimen

kerf

ghide bar centre line
hprizontal

%)

pecimen exit angle

LU A W

—

gnore tracks.
Measure exit angle with chain in contact at highestpoint in cut area tracks where cutters have h

o
o

Figure 8 — Specimen exit angle measurement

4.5.5)6 Set the spring-loaded lever of the chain brake actuator in the set position so that fts centreline
interdects the chain-saw centre(ofjgravity as shown in Figure 7.

4.5.5{7 Adjust the position of the spring-loaded lever (in its set position) so that the co:ttact point of
the chain brake lever (hand guard) with the spring-loaded lever is 90 mm from the pivot ¢f the spring-
loadef lever (see Figure 7).

4.5.5)8 Rechieck steps 4.5.5.5, 4.5.5.6 and 4.5.5.7. Readjust if necessary.

4.5.5{9, " Measure the chain brake release force in Newtons, with the engine not running. The brake
releasmmmmmmwmmmmuﬂ applied at a

uniform rate at the centre of the top part of the brake lever. The force shall be measured in a direction
which is normal to the centreline of the spring-loaded lever when the saw is in the contact position and
the spring-loaded lever is set as shown in Figure 7.

4.5.5.10 Adjust the release force of the spring-loaded lever to a value equal to the chain brake release
force plus 10 N. Measure the release force of the spring-loaded lever by placing a spring scale at a point
90 mm from the pivot point of the spring-loaded lever and pulling normal to the centreline of the lever.
Record the release force.

4.5.5.11 Position the chain-saw so that the guide bar is horizontal, and set the contact angle and engine
speed at the settings determined to give the highest average rotary energy in 4.5.3.
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4.5.5.12 All tests performed in accordance with 4.5.5.13 and 4.5.5.14 shall be conducted at the contact
angle and engine speed determined to give the highest average rotary energy.

4.5.5.13 Conduct the chain brake actuation test to determine the rotary energy with both the chain
brake and the chain brake actuator operating, W¢,. Using the procedures detailed in 4.5.2, conduct the
kickback test with both the actuator and chain brake operating. Repeat for a total of three impacts. If the
rotary energy values are not within 10 % of the average, perform three additional impacts and use the
average of the six values. If the chain brake activates on each impact, W, is taken as the average of the
rotary values. If the brake does not activate on each impact, compute the kickback angle using values
calculated in accordance with 4.5.3.

If the brake pctivates but does not trip the spring-loaded Iever, record that the lever did not trip and
continue caldulations and test as though the lever did trip.

4.5.5.14 Conduct the kickback test to determine the rotary energy with the chain byake actuator
operating, W}, but without the chain brake operating.

By a suitabl¢ means, such as taping or wiring the chain brake handle to the sdw)handle, disable the
chain brake go that it will not activate. Using the procedures detailed in 4.5.2, conduct the kickbadk test
with the chajn brake actuator operating and the chain brake disabled.

Repeat for a|total of three impacts. If the rotary energy values are ot 'within 10 % of the avgrage,
perform thrge additional impacts and use the average of the six values{ W, is taken as the average of the
rotary energly values.

4.5.5.15 Calfulate R4, the rotary energy, with the chain brake‘operating. This is the energy value which
is input to thg computer model:

Ry=Wy {Wa+ Wea

where

Wy is the peak rotary energy without a chain brake as determined in 4.5.3, expressed in Joules;

W, isthe rotary energy with thejchain brake actuator operating, but without the chain bralte
opdrating, as determined’in 4.5.5.14, expressed in Joules;

Wea is the rotary energywith both the chain brake and the chain brake actuator operating, gs
determined in 4.5:5/13, expressed in Joules.

4.5.6 Chain brakeactuation angle measurement

4.5.6.1 General

This measurement approximates the moment at which the brake actuates and is an input to the kickback
calculation program for determining CKA with brake actuated.

4.5.6.2 Measure the angles where the guide bar tip exits from the test specimens at peak rotary energy
conditions as determined in 4.5.3 and compute the average. This is the specimen exit angle (see Figure 8).

4.5.6.3 Ifthe rotary energy, R4, was determined in accordance with 4.5.5.3, then the actuation angle A2
is one-half of the specimen exit angle.

4.5.6.4 If the rotary energy, R4, was determined in accordance with 4.5.5.15, the chain brake actuation
angle A2 is taken as the specimen exit angle.
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4.5.7 Chain brake stopping time measurement

4.5.7.1 The chain brake stopping time test shall be conducted at the engine speed setting of the peak
rotary energy condition determined in 4.5.3. Use the pendulum test technique specified in ISO 6535.

4.5.7.2 The chain-saw shall be adjusted for best cutting performance in accordance with the chain-saw
manufacturer’s recommendations.

4.5.7.3 The chain-saw shall be solidly mounted during the test.

4.5.7[4  No adjustment of the brakes is permitted during the test.
4.5.7{5 Initially, the brake shall be in a dry and unlubricated condition.

4.5.7)6 The chain brake shall be activated 10 times without recording datayThen activgte the brake
three|times and record the average stopping time. Refer to ISO 6535 for test apparatus defails and test
technjque.

4.6 |Kickback angle computation

4.6.1|] General

The qomputed kickback angle, which is used as a measure of the reaction of a hand-held chain-saw
when|subjected to a rotational kickback under simulated conditions (see Figure 9), is detgrmined with
the cqmputer program described by the flow chartin Annex A.

4.6.2| Inputdata

4.6.2]1 The variables listed below, as hiave been determined by this testing process, are [the inputs to
the kilckback calculation program.

4.6.2{2 Chain-saw mass, expressed in kilograms, in accordance with 4.4.2.2.

4.6.2{3 Chain-saw mofent of inertia, expressed in kilograms metre squared, in accgrdance with
4.4.2.4.

4.6.2}4 Bar tip'and handle locations, expressed in millimetres, in accordance with 4.4.3.

4.6.2{5 Euergy levels without brake actuation established at the peak rotary conditions ih accordance
with 4.5.3as follows:

a) horizontal energy, Wy, expressed in Joules;
b) rotary energy, Wy, expressed in Joules.

If the average rotary energies measured at other sets of conditions are within 10 % of the peak rotary
value, calculate the computed kickback angle for each of these sets of conditions and use the highest
computed kickback angle.

4.6.2.6 Chain brake rotary energy, R4, expressed in Joules, in accordance with 4.5.5.
4.6.2.7 Chain brake actuation angle, A2, expressed in degrees, in accordance with 4.5.6.

4.6.2.8 Saw-chain stopping time, expressed in milliseconds, in accordance with 4.5.7.
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4.6.3 Computation and results

The CKAwob, CKAwp, and CKAgs, as applicable, shall be determined in accordance with the analytical
model provided. The computer kickback program uses standard engineering force-motion equations
to predict the path of the saw based on the kickback energy and saw characteristics input data and the
simulated operator reaction forces, as illustrated in Figure 9. The CKA values are calculated from this
predicted path. The computer program flowchart is specified in Annex A, along with some examples of
computer printouts in Annex E, which demonstrate the results of various chain-saw kickback tests. The
values calculated by the analytical program are defined as:

— CKAwob: The computed kickback angle determined without brake actuation.

— CKAwpb: The computed kickback angle with brake actuation, also referred to as the peak bar step pngle.
Should i be determined by the program that the chain is still moving at the moment when. the bar
motion Has stopped, the computer program will print the comment “Chain Stopped After Bar Pgak”.

— CKAcs: The computed kickback angle at the moment when the motion of the saw-¢hain has stgpped,
also called the chain stop angle.

Key
1 initial chdin-saw positign
2 peak chaip-saw position as determined by mathematical simulation
3 computed kickbacksangle

Ficure 9 — Computed kickback angle
(=] I (=)

5 Testreport

The test report shall include the kickback test record (see example in Figure C.1) and the chain-saw
installation and balancing test record (see example in Figure C.2).
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Annex A
(normative)

Computer program flowchart

START

ISO 9518:2018(E)

Y

READ INPUT DATA

Time increment (At), simulation time (72),
saw weight (W), saw inertia (),

saw handle coordinates (L1, L2, L3, L4),

bar tip coordinates (B1, B2),

kickback machine linear ernergy (KBMLE), and
rotary energy (KBMRE); chain brake:

rotary energy (R4), actuation angle (42),
stopping time (T3).

!

Calculate horizontal, verticalyand rotational energies

Horizontal E1 =KBMLE
Vertical E2 =E1 ex1/3 KBMRE, whichever is smaller
Rotational E0 =KBMRE - E2
Rotational with 2
i E3=R4 - R4
chain brake ( KBMRE )

!

Calculate torque produced by chain brake

M5 = V2(1) (V E0O -V E3) /(T3 -0,01)

!

Calculate sum of moment arms of handlebars

Al= V(L1 + (L2 +V(L3) + (L4)°

Calculate maximum reaction moment

M4 =15xA1
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Calculate initial velocities

2(E0)

w=- - Rotational
2(E1) _

Vey=- W Horizontal
2(E2) )

Vy =- W Vertical

V1,1 =w

Vo1 = V,

V31=Vy

Calculate intercepts of hand force equations

Force intercepts:

71 =130 (V1) + w22 + V(137 +(1%? ) N (386.4)(D)

J2 =-3,614 [(W)(E1)]** + 6,012
J3=0,0713(J1) + 3,047W - 5,215 VE2 + 2,989

Time intercepts:
K1=0,107
K3=0,1128

Offset:
01=0
03 =0,327 64W)+ 2,063

1

Print out
Input data

v
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Set initial displacements and forces

0=0

Xee=0

Yee=0

Pii= 0; Py = 0; Py, = 0

2 B2-141)

P, = tan LBl—LSJ

Fs =JLF =2 Fp =3

!

Initialize flags
and counters

N=1
c=0
etc.

!

Initialize-tithe
T=90

!
At

T1=T+ —

!

Calculate rotational moment, M;, and movement, O
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26

No

Is
there a
chain brake

Is

Yes

ah

FLAG>0
?

Is
57,3 x0=A2

Yes

Yes

M6

No

T4=T+0,01-At

c=1

T>(T4+T3
- 0,01 -A¢)
?
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Mg = 01 + 1741(T1) - 278,56 + M6

Is No
Mg < M4
M:..=01+M6 ?
| . Yes
No - Y
MCG = M4 + M6

T1Y)? T1
Meg=-(01-]1) (ﬁ) +2(01-]1) (ﬁ) +J1+ M6
|

f

During the current time incremerit, At, calculate
change in rotational velocity, A, and
average rotational velocityw

W=7
. A
2

Calculate new angular position, 0;,1
and néw rotational velocity, w;,1

Ois1= 0;+ ZAt

Wi =0+ Aw
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Calculate horizontal force, F, , and movement X

No

No

F, = J2+200(T1) + 36

Yes

F, = J2+200(T1) - 36

Y Y

During current timeincrement, At, calculate
change in horizontal velocity, AV, , and
average horizontal velocity, V

F, At
X: W

V.=V av
X = X+ 2

X

Calculate new horizontal position, (X¢g);s1
and new horizontal velocity, (V)1

Kee)in = (Xco)i+ Vi At
(Vidier = (Vy)i + AV,

28
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Calculate vertical force, F v and movement Yq¢

Yes Is
T>0,15

Fy,= 03-200(T1) + 30 Y

Yes Is

2
F,=-(03 - J3) (%) +2(03-J3) (% +J3

Y Y !

During current time incfement, At, calculate
change in vertical veloeity, AV, , and
average vertical velocity, Vy,

At
Avy=(Fy-W-g) 37

Vy=Vy+

Calculate new vertical position, (Y¢¢) i1,
and new vertical velocity (V)44

(Yeadisn = (Yeo)i+ Vy At
(Vy)i+1 = (Vy)i + AVy

A
N
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30

Calculate bar tip coordinates (Xg, Yg)

X=X+ (B1) cos O - (B2) sin 0
Yp =Y+ (B1)sin @ + (B2) cos O

!

Calculate kickback Ang]p P4

Yes

(Xg -

)

Yy - L4
P4 = tan_l XB - L3

)

Store time and angle of chain stop

!

Increment time by At

X

O
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v ®)

Yes

ISO 9518:2018(E)

Store velocities, displacements and forces in arrays

Py i1 =

Py i1 =Xcg
P3y .1 =Y
Pyn i1 = P4
Vin+1 sw
VZ,N+1 :Vx
VN1 =Vy
F3n.1 =Mcg
Fini1 =F,
Fan 1 =F,

CBM(N + 1) = M6
Time(N + 1) =,

N =N+1
Has Yes
bar peaked
?
No
\i

Print peak kickback
angle (time and angle
of bar peak)

Y

® e

© ISO 2018 - All rights reserved
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32

Is
kickback

Yes

angle > 70°
?

No
\
\ / Print-“thekickback /
(f—{/ - angle has exceeded
70° attime of __s”
\
Has

simulation time

No

been exceeded

Print “no bar peak
during the simulation
time of _s”

SO
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Is
there a
chain brake

Has

ISO 9518:2018(E)

the chain

stopped
?

Yes

Y

NO

Print
“no chain step’during
the simulation”

/

Print time and
angle of chain
stop

A

\

-

rintdisplacements
ndhkickback angle at
01 s intervals

STOP
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Annex B
(normative)

Procedure for hardness testing of Medium Density Fibreboard

(MDF)

It has been demonstrated that both the density and hardness of MDF test coupons have an effect on the

energy resp(l;nse during kickback testing. 4.3 of this standard requires a minimum MDF hardn

2892 N 66
a) Prepare

b) Conduct
tester by

i) Sele

ii) Supporting the MDF coupon on a flat planar surface, impress{the penetrator into tH
of the coupon surface at a speed of 15,24 mm/min tg)avdepth of 2,54 mm. Make five

face
imp
the ¢
iii) Mea
iv) Aver

c) Inspect{
down th

d) Coupons
A typical tes

/ N. The hardness of MDF shall be determined as follows:

samples meeting the density and dimensional criteria specified in 4.3 d).

conducting the following steps:

Ct a spherical penetrator measuring 12,7 mm diameter.

ressions at the centreline of the coupons, spaced at least 38,1 mm apart and away
ends of the coupon.

sure and record the peak load obtained during the'test interval.
age the results of all five tests on each coupan to provide a single value.

he area around the impressions made«in' step b) ii). Any evidence of cracking or spl
e centreline of the coupon is cause forirejection.

are acceptable when the averagepeak load measures 2 892 N + 667 N.

setup is shown in Figure B.1:

ess of

a modified Janka Ball Hardness test (ASTM D1037) using a suitable tension/compréssion

e cut

from

itting

34
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/ “
/ :
: 3 :5
T 7
==
?
1
Key
1 ldad cell
2 6|35 mm radius penetrator
3  MDF test coupon
4  cytface
5 flpt planar surface
Figure B.1 — MDF hardness testing — Typical test setup
CAUTION — Do not use coupons that haye been hardness tested for subsequent kickback testing.

© ISO 2018 - All rights reserved
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Ann

ex C

(informative)

Test record

KICKBACK TEST RECORD

Test Number: Date:

Laboratory: Technician:
Saw Manufagturer: Model: Chain Manufacturer: [Type: D'L. count
Serial No. Cutter Type:
Displacemenit cm3Sequence:
Saw Mass kg/Condition: D.G.Setting: mm
Carriage mass kgMatching mass: kgPitch: Gauge: mm
[nertia: kgm2Guide bar manufacturer:
Rotary Frictjon: N[Bar part No.: Nose type:
Horizontal Ffiction: N[Bar-nose radius: mm{Bar gauge: mm|
Clutch Slip Speed: miniDrive Sprocket type: Tooth count:
MDF hardnefs: N

Chain-saw h

indle and bar tip coordinatés(mm)

Chain brake actuation

IAutomatic

Automatic with
added weight of :

vator)

Manual (with acti-

to be horizontal

Centreline of guide bar Y

RHX FHX BTX
RHY FHY| BTY|
Chain brake pummary
. +Y
Release forc¢: N Wy o _—
Release forcg +71Q 'N: N Wea (FHX, FHY)SIEHX)
(BTX. BTY) =] (RHX, RHY

<of actuation A2: ° We T ]
Chain stop time T3: S R4 X = e

= U 2

Centre of
gravity

36
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Data summary

Data | Con- | Engine | Avg. Avg. | CKA| ° |Dataset|Contact| Engine | Aver- | Aver- | CKA
set taclt speed | linear | Rotary | , No. angle | speed l_age atge o
No. | g |enersy | encrey * | 5" | cnergy | energy

J J
1A 0 183 1B 0 150
2A 5 183 2B 5 150
3A 10 183 3B 10 150
4A 15 183 4B 15 150 e
5| 20 | 183 5B 20 | 150 D
6A|| 25 | 183 6B 25 | 150 | &
7A 30 183 7B 30 150 )
8A|| 35 | 183 8B 35 | 150) |
Peak hverage rotary energy J| |Averagerotary enq‘rg@:lt Peak CKA: |
O\
Compluted kickback angle AQQ
CKA yvithout brake_(CKAwob) °|CKA witt@frake (CKAwp) °
Chai‘r}‘s‘t%‘p angle (CKAcs) °
Energy split ,&\‘0 Energy split
Horizontal: | Vertical: | Rotational: h\ﬂ\lo}izontal: | Vertical: | Rotptional:
Comments 4’\
O
\\c\}‘

Labofatory: ) O Powerhead:

Techhician: N\ Guide bar:

Date {-‘O\ Chain:

Projqct: e

Issug: Q\,,O\%

Q~
égv Figure C.1 — Kickback test record
R
S
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5 St
s S
Oy A

B

Key

1 chain-saw

2 balancing weights

a  Record biface location.

b Record bijace location.

Right bjace  Left brace Cradle measurements Counterbalance measuremenits

L A: mm | E: mm

S B: mm | F: mm
C: °|G:
D °

Figure C.2 — Chain-saw installation and balancing test record
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Annex D
(informative)

Chain-saw centre of gravity and inertia measurement

Introduction

The centre of gravity of the chain-saw and the inertia of the chain-saw about an axis pas
its centre of gravity and perpendicular to the guide bar may be measured using the pyocs

Anne

NOTE
are ac

D.2

D.2.1 Inertia computation

The i
calcu

K, or equivalent. Measurements are to be taken with fuel tanks and oil tanks-full.
The following is an example only. Other technically adequate methods of making these 1

ceptable.

Inertia measurement with a torsion pendulum

ation based on the measured oscillation period of the pendulum with the chain-saw

sing through
dures in this

neasurements

nertia of a chain-saw can be determined with a torsion pendulum (as shown in Figgire D.1), by a

placed on the

pendyilum platform. The centre of gravity of the chain~saw should be aligned with the platform centre

as illy

strated in Figure D.2.

© ISO 2018 - All rights reserved
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1\

Key
1 torsion wjire
2 pendulum platform assembly
3 wire clan]ps

FigureD.1 — Torsion pendulum
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%

Key
endulum platform
bndulum platform assembly

p
p
a  Centre of gravity of chain-saw aligned with platform centre.
Pplyurethane foam blocks to be used such-that guide bar is level and parallel to platform.
R

ptate the platform through a 10° arg:
Figure D.2 ~—Chain-saw positioning on the torsion pendulum

The ipertia of the chain-saw/can be calculated as:

Ick = Itot - Ipen

wher¢

I{s _iS.the inertia of the chain-saw, expressed in kilogram metre squared (kgm?2);

Ipen 1s the Inertia of the pendulum expressed in kilogram metre squared (kgm<);

Itot is the total inertia of the pendulum with chain-saw expressed in kilogram metre squared
(kgm?).
The inertia is defined as

[=cx T2

where
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C

squared (kgm2/s2);

T

is the oscillation period, expressed in seconds (s).

The formula I¢g = Itot — Ipen can thus be written as:

Ies=cx(

where

Tiot? - Tpenz)

is the calibration constant of the pendulum, expressed in kilogram square metres per second

Tior is
Tpen IS
D.2.2 Detd

The calibrati

¢ = Ies/(Thot

By replacing

¢ =Ical/(]

The inertia o

the oscillation period of the pendulum with chain-saw, expressed in seconds (s);

the oscillation period of the pendulum without chain-saw, expressed in seconds\(s).

rmination of the pendulum calibration constant c
on constant, ¢, of the pendulum can be calculated as:

2 - Tpen?)

the chain-saw with a calibration disc of known inertia I &'« can be determined:

tot2 = Tpen?)

f the calibration disc can be calculated as:

[=mxrg)/2
where
r  isthl radius of the disc, expressed in metres (m);
m is the mass of the disc, expressed in kilograms (kg).

Discs are sui
the centre of
Different cal

To determin
well as of th
and measure
cycle for the

able for calibration @s)they are easy to manufacture, their inertia is easy to calculaf
gravity of the discs’/can be easily aligned with the centreline of the pendulum plat
bration discs should be chosen to cover the mass range of the chain-saws (e.g. 3 kg - 1

e the calibration constant, measure the oscillation period of the empty pendulum 7
pendultim with the different calibration discs Tior. Rotate the platform through a 2
three time intervals of 20 cycles each. The oscillation period is the average seconc

H0<cycle sample.

e and
form.
5 kg).

D° arc
Is per

D.2.3 Determination of the inertia of the pendulum, /pen

The inertia o

Ipen =€ %

f the pendulum can be calculated as:

Tpenz

D.2.4 Example for the determination of c and Iyen

D.2.4.1 General

D.2.4.2 through D.2.4.4 show an example for the determination of the pendulum calibration constant ¢
and the inertia Ipen of a pendulum, as described in D.2.1 to D.2.3.

42
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