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INTERNATIONAL STANDARD

ISO 8256:1990(E)

Plastics — Determination of tensile-impact strength

1 Scope

1.1 This| International Standard specifies two
methods ffor the determination of the energy re-

quired to fupture test specimens of plastics under a_

specified [tensile-impact velocity. The tests can be
described| as tensile tests at comparatively high
rates of gfiraining. These methods can be used for
materials |too flexible or too thin to be tested with
impact tegts conforming to ISO 179 and ISO 180, and
for more [rigid materials. Different parameters are
specified [depending on the type of test specimen
(see 6.1 apd figure 3).

1.2 These methods are used for investigating the
behaviour| of specified specimens under specified
impact velocities, and for estimating the brittleness
or the toughness of specimens within the limitations
inherent in the test conditions. The response of
plastics tq comparatively high rates ofistraining is
useful to |describe, for example, tlfeybehaviour of
materials when subjected to weathering or thermal
ageing, ag well as to assess their-properties under
corresponfding service conditions.

1.3 Thesp methods dpe-“applicable to specimens
prepared [rom moulding materials or to specimens
taken from finishedvor semi-finished products (for
example mouldings, films, laminates or extruded or
cast sheefs)”\The methods are suitable for pro-
duction chmrol as well as for quality control. Test

1.5 These methods are not suitable| for use as a
source of data for design{ealculatiops on compo-
nents. Information on the typical behaliour of a ma-
terial can be obtained~however, by tejsting different
types of test specimyen prepared upder different
conditions, and testing at different temperatures.

2 Normative references

Thefollowing standards contain proJisions which,
thfotgh reference in this text, constitfte provisions
of"this International Standard. At the lime of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, anf parties to

agreements based on this Internatid
are encouraged to investigate the pog
plying the most recent editions of the
dicated below. Members of IEC and
registers of currently valid Internationd

ISO 179:1982, Plastics — Determinati
impact strength of rigid materials.

ISO 180:1982, Plastics — Determinatio
pact strength of rigid materials.

ISO 291:1877, Plastics -- Standard atn
conditioning and testing.

ISO 293:1986, Plastics — Compression

specimens of thermoplastic materials.

results gained on test specimens obtained from
moulding compounds cannot be applied directly to
mouldings of any given shape, because values may
depend on the design of the moulding and the
moulding conditions.

1.4 Results obtained by testing moulded speci-
mens of different dimensions may not necessarily
be the same. Equally, specimens cut from moulded
products may not give the same results as speci-
mens of the same dimensions moulded directly from
the material. Resulls obtained by melthod A and
method B may or may not be comparable.

nal Standard
sibility of ap-
standards in-
ISO maintain
I Standards.

bn of Charpy

n of lzod im-

hospheres for

noulding test

ISO 294:1975, Plastics — Injection moulding test

specimens of thermoplastic materials.

IS0 285:1974, Plastics — Compression moulding test

specimens of thermosetting materials.

ISO 1268:1974, Plastics — Preparation

of glass fibre

reinforced, resin bonded, low-pressure laminated

plates or panels for test purposes.

ISO 2557-1:1989, Plastics — Amorphous thermoplas-
lics —— Preparation of test specimens with a specified

maximum reversion — Part 1: Bars.
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ISO 2557-2:1986, Plastics — Amorphous thermoplas-
tics — Preparalion of test specimens with a specified
reversion — Part 2: Plates.

ISO 2818:1980, Plastics — Preparation of test speci-
mens by machining.

ISO 3167:1983, Plastics — Preparation and use of
multipurpose test specimens.

3 Definitions

the initial potential energy in the pendulum and the
energy remaining in the pendulum after breaking
the test specimen. The energy reading shall be ac-
curately corrected for friction and air-resistance
losses and for scale errors.

5.1.2 The machine shall have the characteristics
shown in table 1. The frictional loss shall be period-
ically checked.

NOTE 1 In order to apply the test to the full range of
materials specified in 1.3 it is necessary to use more than

For the purposes of this International Standard, the
following definitions apply.

3.1 tensilefimpact strength of unnotched speci-

one machine or to use a set of interchang¢able pendu-
lums. It is not advisable to compare resudlts-gbtained with
different pendulums.

mens: The
unnotched 9
ferred to th
specimen.

It is expre
(kJ/m2).

3.2 tensile
The energy
men under
original cro
notch.

It is exprsg
(kJ/m?2).

4 Princip

The energy
by a singlq
impact mad
mined by

energy absorbed in breaking an
pecimen under specified conditions, re-
e original cross-sectional area of the

ssed in kilojoules per square metre

impact strength of notched specimens:
absorbed in breaking a notched speci-
specified conditions, referred to the
5s-sectional area of the specimen at the

ssed in kilojoules per square metre
le
utilized in this test method is\delivered

swing of the pendulumsef a tensile-
hine. The energy to fracture is deter-
he kinetic energy extracted from the

pendulum ip the process of breaking the specimen.

Corrections
bounce the

are made for ¢he energy to toss or
crosshead.

The specimpgn is impacted at the bottom of the swing
of the pendpilum. The specimen is horizontal at rup-

ture. One ¢

nd of. the specimen, at impact, is held

either by th|;a frame or the pendulum and the other
r

end by the

oSshead. The crosshead may be either

5.1.3 The machine shall bg)securely

fixed to a

foundation having a massCef-at least 2Q times that

of the heaviest pendulumin use. It shall
so that the orientatiobs,of the striker a
are as specified in §.22and 5.3.

5.1.4 The distance between the axis of
the centre éfimpact of the pendulum sh

4+ 1 % ofithe distance from the axis of ro

centre 6fthe test specimen.

515 The dial, or other indicator of
consumed, shall be capable of being re
curacy of + 1 % of full-scale deflection.

51.6 The machine shall
schematically in figure 1 for method A, o
shown in figure 2 for method B.

5.2 Pendulum

5.2.1 The pendulum shall be construct
gle- or multiple-membered arm holding
which the greatest mass is concentra
pendulum is essential to maintain the p

ances and geometric relationships betw
parts and to minimize energy losses, W

ways included in the measured im)

value.

be of the 1

be adjusted
hd supports

otation and
81l be within
ation to the

the energy
hd o an ac-

ype shown
of the type

ed of a sin-
he head, in
ed. A rigid
roper clear-
een related
hich are al-
pact-energy

mounted stationary on the support frame {method
A) or carried downward together with the pendulum
(method B).

5 Apparatus

5.1 Test machine

5.1.1 The test machine shall be the pendulum type
and shall be of rigid construction. It shall be capable
of measuring the impact energy expended in break-
ing a test specimen. The value of lhe impact energy
shall be taken as equal to the difference between

5.2.2 Accurate means shall be available to deter-
mine and minimize energy losses due to windage
and friction (see annex B).

5.3 Crosshead

5.3.1 The crosshead, which acts as a specimen
clamp for method A, shall be made from a material
which guarantees a substantially inelastic impact
(e.g. aluminium).

The mass of the crosshead shall be selected from
the values given in table 1.
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Table 1 — Characteristics of pendulum impact-testing machine
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Initial potential v . . Maximl_nm Crosshead mass’)
energy elocity at impact ffer.mlssmle Method A Method B
ictional loss
J m/s % g g
2,0 2,6 to 3,2 1 154+ 10r30 +1 15 41
4,0 2,6 to 3,2 0,5 154+ 10r30 + 1 15 +1
75 3,4tc 41 0,5 30+ 10r60 41 30 41
15,0 3,4 to 41 0,5 30+ 10r6041 120 + 1
256 3-A-to—4+4 05 o0 TOr 20 f 1 120 + 1
50,0 3,4 to 4,1 0,5 60 + 1 or 120 + 1 120 4+ 1

1) For method A, use the lighter crosshead wherever possible.

5.3.2 A Jig shall be used to assist in clamping the
crossheal in the specified position, at right angles
to the longitudinal axis of the specimen.

5.4 Clamping devices/jaws

5.41 For specimen types 1, 2, 3 and 4 (see table?2
and figure 3), the surfaces between which the speci-
men is clpmped shall be clamped such that there is
no slippagge when the blow is struck. The same ap-
plies to the jaw faces of the clamping device at-
tached to|the frame. The clamping device shall be
such as tp ensure that it does not contribute to fajilk
ure of thel specimen.

Jaws may have file-like serrations, and the\size of
serrationg shall be selected, according, to”experi-
ence, to |suit the hardness and toughness of the
specimen| material and the thickness of the speci-
men. The|edges of the serrated jaws’in close prox-
imity to the test region shall have a radius such that
they cut qcross the edges of dheirst serrations.

5.4.2 For specimen typé 5, held only by embedding,
a notchefl pair of jaws with different heights is
necessary. The pairof jaws chosen for the test shall
be the onfe whose\height is greater than the thick-
ness of the speeimen but lower than 120 % of its
thickness

6 Test specimens

6.1 Dimensions and notches

Five types’ of test specimen, as spec
and shewn in figure 3, may be used.
the preferred specimen types are ty
and’type 3 (unnotched), but type 2, 4
be used if required. For method B,
specimen types are type 2 and type 4

The test result depends on the typd
used and its thickness. For reproduci
in case of dispute, therefore, the typd
men and its thickness shall be agreed

Specimens are tested at their origina
to and including 4 mm. The prefer
thickness is 4 mm + 0,2 mm. Within th
the thickness shall be maintained to
ance of + 5 %. Above 4 mm, the tes
scribed in  this International §
inapplicable, and use shall be made
ISO 180.

NOTE 2
multi-purpose test specimen described in

fied in table 2
For method A,
e 1 (notched)
or 5 may also
the preferred

of specimen
ble results, or
of test speci-
upon.

thickness up
ed specimen
e gauge area,
within a toler-
methods de-
tandard are
of ISO 179 or

Specimen type 1 can be prepared from the

SO 3167.

5.5 Micrometers and gauges

Micrometers and gauges suitable for measuring the
dimensions of test specimens to an accuracy of
0,01 mm are required. For measuring the thickness
of film and sheeting with thicknesses below 1 mm,
use an instrument reading to an accuracy of not less
than 5 % of the nominal thickness. In measuring the
thickness of the specimen, the measuring face shall
apply a load of 0,01 MPa to 0,05 MPa.

For notched specimens, see the

of 7.4.

requirements

0.0 n ral
U. 2 rroparauon

6.2.1

Moulding or extrusion compounds

Specimens shall be prepared in accordance with the
relevant material specification. When none exists,
or when otherwise specified, specimens shall be di-
rectly extruded, compression or injection mouided
from the material in accordance with 1SO 293,
ISO 294, ISO 285, I1SO 2557-1 or I1SO 2557-2 as ap-
propriate, or machined in accordance with 1SO 2818
from sheet that has been compression or injection
moulded from the compound.
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! Penduium shaft
Pendulum head

¥

Base

Support for crosshead

Crosshead
\F

~gl}— Direction of blow
E- A— A\
| T —_ ] Vice jaw
72—l —

\— Test specimen

Figure 1 — Diagram showing relationship of pendulum to specimen clamps for method A


https://standardsiso.com/api/?name=43850d9fae0ab681ff6585dbbe54a9a7

ISO 8256:1990(E)

v

Pin {or other device) for holding
/' unsecured crosshead during downward travel
ecured specimen clamp N \N

Broken specimen

Hardened striker pad

(if necessary to prevent
permanent deformation)

Pendulum head

Figure 2 — Diagram showing relationship of pendulum to specimen clamps for method B after specimen
) rupture
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Table 2 — Specimen types and dimensions and distances between supports (see also figure 3)

Dimensions in millimetres

. . Preferred value Preferred value Free length Radius of
Specimen type Length, / Width, o of dimension, x for [, between grips, /, curvature, r
11 80 + 2 10+ 0,5 6+ 0,2 30 4 2
60 + 1 10 + 0,2 3+ 0,05 10 4+ 0,2 2542 10 +1
80 + 2 15+ 0,5 10 + 0,5 10 + 0,2 30 + 2 20 + 1
60 4 1 10 + 0,2 34 0,1 25 4 2 15 + 1
52) A0 4 2 15 L 05 5405 104-02 5005 20+ 1
1) Notch angle is 45° + 1°, radius of notch 1,0 mm + 0,02 mm.
2) Fortype5s: [ =23mm4+2mm /' =6mm+05mm / =11mm+1mm
6.2.2 Sheets apex of each notch shall benwithin 0,02 mm of each

Specimens shi
cordance with

ill be machined from sheets in ac-
SO 2818.

6.2.3 Fibre-reipforced resins

A panel shall
accordance wi
machined in ad

6.2.4 Thin film

For thin films,
recommended.

be prepared from the compound in
h ISO 1268, and specimens shall be
cordance with ISO 2818.

S

the use of multi-layer specimens is
To prepare such specimens, the

necessary number of layers of film shall be fixedNin

place before s

amping, e.g. by means of adhesive

tapes applied ¢ver a distance of 30 mm from each

end. The adhe

Give tapes are used for thinMilms to

hold the specinjens together, at the ends; before and

after stamping
may be used
specimens sh
layer shall be
relative to othe

6.3 Notching

6.3.1 Notches

In other cases, double-faced tape
between each layer~of film. Film
Il be free from scratches, and each
ree from either tension or slackness
I layers in the’specimen.

of specimens (type 1)

shall be machined in accordance

apcA Tatit o idin

other. Particular attentiopshall be given tq the ac-
2)

NOTE 3 Close tolérances have to be imposdd on the
contour and the _radius of the notch for most materials
because these faclors largely determine the degree of
stress concentration at the base of the notch during the
test. The maintenance of a sharp, clean-edged cytting tool
is particularly important since minor defects at|the base
of the notech can cause large deviations in the tegt results.

6.3:3 Specimens with moulded-in notches|may be
used if specified in the specification for the [material
being tested.

NOTE 4  Specimens with moulded-in notches penerally
do not give the same results as specimens with machined
notches, and allowance should be made for this t}ifference
in interpreting the results. Specimens with machined
notches are generally preferred because skip effects
and/or localized anisotropy are minimized.

6.3.4 For samples prepared by cutting| with a

puncher, the noich shall not be punched But shall
be machined in a second slep.

6.4 Number of test specimens

6.4.1 Unless otherwise specified in the| specifi-
cation for the material being tested, a minjmum of

with 1ISO 2818
accordance wit

L UlHlUtb;lCU‘ bpc\,;ulunb p!b‘pdlﬁd i”

h 6.2.

6.3.2 The radius of the notch base shall be 1,0 mm
+ 0,02 mm, its angle 45° + 1° (see figure3). The
profile of the cutting tooth (teeth) shall be such as to
produce in the specimen, at right angles to its prin-
cipal axis, two notches of the contour and depth
shown in figure 3. The two lines drawn perpendicular
to the length direction of the specimen through the

10 specimens shall be tested.

6.4.2 The impact properties of certain types of
sheet material may differ depending on the direction
of measurement in the plane of the sheet. In such
cases, it is cusiomary to prepare two groups of test
specimens with their major axes respectively paral-
lel and perpendicular to the direction of some fea-
ture of the sheet which is either visible or inferred
from a knowledge of the method of its manufacture.
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le
45°
N
Type 1 — < 0
—
{
le
lo
' x 1‘
Type 2 Y Q9
_—{L \
- [ | -
le
P o
A
Type 3 ! x| o
{ TN 3
{ 7
- [ >
.
" < v
Type & =
| 4\
L/ ]
! r
r
7 ] 3 .
Zz v
T - o -
ype 5 Q[ a
~
A |
L [,
. [

Figure 3 — Test specimens
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6.5 Conditioning

Unless otherwise specified in the specification for
the material being tested, the specimens shall be

preconditioned
1ISO 291.

and tested in accordance with

7 Procedure

7.1 Check that the pendulum machine is of the

where
g is the acceleration due to gravity;
/. is the reduced length of the pendulum;
o is the angle between the positions of the
maximum and the minimum height of the
pendulum.

I. is given by the equation

/ .2
8l

correct energy
striking velocity

The selected
20 %, but not 1
in breaking the]
the pendulums
quirements, the
shall be used.

7.2 If applicat
scale so that i
pendulum is irf
blank test thre
crosshead in g
loss and ensur
not exceed the

PURES TP S S ilo ks 1
Tanyoc aitu urdt 1t iras T opoLiitcu

(see table 1).

pendulum shall consume at least
nore than 80 %, of its stored energy
test specimen. If more than one of
described in table 1 meets these re-
pendulum having the higher energy

le, adjust the pointer on the energy

touches the driving pin when the
the starting position. Carry out a
b times (i.e. without a specimen or
lace), calculate the mean frictional
e that the mean frictional loss does
values given in table 1.

7.3 Determin

7.31 Method
plastic deform
crosshead (see

The correction
Loaxdt

Fa="5

3
~ —2‘ Emaxu

ion of energy corrections

— Energy correction /7, due to the
tion and the kinetic energy of ‘the
also annex Cj

<, is determired from the-equation
3+ 1)
- 1)

P erlergy correction due to the plastic
rmation and the kinetic energy of the

4n”
where T is the period of the pendulunt.

If « is 160° and m, is measuredsinDkilograms, with
[7hax in Joules and /. in metres, (i} follows that

2 kmax

ny = 53 x 10 7

7.3.2 Method B —Crosshead-bounce energy /’,

The crosshead<bolnce energy I, is determined for
each specimen and pendulum from the crgsshead-
bounce enefgy curve. This curve is determined only

once forlZeach crosshead and pendulum| combi-
nation’\{See annex A for details))
7.4 Measure the thickness d and width & of the

central, parallel-sided section of the test specimen
to the nearest 0.02 mm. In the case of |[hotched
specimens, carefully measure the dimensign x us-
ing, for example, a micrometer fitted with pn anvil
of width 2 mm to 3 mm and of suitable profle to fit
the shape of the notch.

7.5 Lift and arrest the pendulum, and adjust the
pointer in accordance with 7.2,

7.6 Insert the specimen in the holder and| tighten
firmly.

7.7 Carefully release the pendulum. Read from the
scale the impact energy I-, absorbed by the speci-
men _and apply corrections for frictional lokses as

shead (see annex B or annex C for
ils);

is the maximum impact energy of the

pendulum;

where
I is th
defo
cros
deta
Emax
u is th

e mass of the crosshead divided by

the reduced mass of the pendulum (ie.
Mg/ my).

The reduced m
equation

ass of the pendulum is given by the

ILmax

”1"222(1 — oS a)

necessary (see 7.2).

7.8 Ifthe resulting corrected tensile-impact energy
is below 20 % of the capacity of the 2-joule pendu-
lum (see table 1), multli-layer specimens prepared in
accordance with 6.2.4 shall be used.

7.9 If various materials are to be compared, pen-
dulums with the same velocity at impact shall be
used for each. In cases of dispute, it is recom-
mended that test resulls be compared only with re-
sults obtained with pendulums of identical nominal
energy and specimens of the same geometry.
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7.10 Immediately after the test has been com-
pleted, a check shall be made to ensure that the
specimen was firmly clamped or whether it had
slipped in one of the two grips, and that the failure
occurred in the narrow, parallel-sided part of the
specimen. If any of the specimens tested do not
meet these requirements, the results for these
specimens shall be discarded and additional speci-
mens tested.

8 Expression of results

ISO 8256:1990(E)

where

I, is the corrected impact energy, in joules,
calculated in accordance with 8.1;

X is the width, in millimetres, of the narrow,
parallel-sided section of the specimen or
the distance between the notches (see
figure 3);

d is the thickness, in millimetres, of the

narrow, parallel-sided section of the
specimen (or for plied film, the total

In order o calculate the tensile-impact strength, the
consumed energy [, must first be corrected for the
toss enefgy I,

8.1 Calculation of energy correction

8.1.1 Energy correction for method A

The corrected tensile-impact energy /-, in joules, is
calculateld using the equation

I =|lss — I
where
Iz, is the consumed energy (non-corrected)
in joules;
I is the elastic toss energy, in joules, of.the
crosshead, calculated as specified in
7.3.1.

8.1.2 Enlergy correction for method B

The corrg¢cted tensile-impact energy /-, in joules, is
calculated using the equation

I =\ + I,
where
IoN is the consumed energy (non-corrected),
in joules;
Iy is\ the crosshead-bounce energy, in

thickness).

Calculate the arithmetic mean({Jthe
ation and the coefficient of variation
sults as required.

Report all calculated values to two
ures.

9 Precision
The pregisteon of this test method is
causesjnter-laboratory data are not a

intet-laboratory data are obtained
statement will be added with the follg

10 Test report

The test report shall include the fi
mation:

a) a reference to this International §
b) the method used (A or B);

c) full identification of the material tg

standard devi-
of the ten re-

significant fig-

not known be-
ailable. When

a precision
wing revision.

bllowing infor-

andard;

sted, including

manufacturer’'s code. material grade and ma-

terial form:

d) the type of test specimen used or{
of the test specimens;

he dimensions

e) the method of preparing the test gpecimens;

f) the thickness of moulded spedimens or, for

joules, of the crosshead, as determined
from the measured value of [, and the
graph prepared for the particular impact
tester used, as specified in 7.3.2 and an-
nex A.

8.2 Calculation of tensile-impact strength

The tensile-impact strength E or the tensile-impact
strength (notched) [, expressed in kilojoules per
square metre, is calculated using the equation

% 10°

x-d

Eor[E, =

Sheels, the Ihickness of the sheet and, if appli-
cable, the directions of the major axes of the

specimens in relalion to some
sheet;

feature of the

g) details of preconditioning and the test conditions;

h) the maximum energy of the pendulum used;

i) the mass of the crosshead used;

i) the tensile-impact strength 2 or
terial, expressed in kilojoules per
reported as the arithmetic mean

7, of the ma-
square metre,
of the results
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on notched and/or unnotched test specimens, as
applicable;

k) the individual test results, if required;

1) if required, the slandard deviation and the coef-
ficient of variation of the resulls:

m) the type of fracture exhibited by the test speci-
mens.

10
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Annex A
(normative)

Determination of bounce-correction factor

After impact and rebound of the crosshead, the specimen is pulled by two moving bodies, the pendulum with
an energy of 0, 5MV and the crosshead wnh an energy of 0, 5mv’. When the specimen breaks, only that energy
is record¢d on The pendulum dial which is Tost by the pendulum. Therefore, one must add the-ilcremental en-
ergy contfibuted by the crosshead to determine the true energy used to break the specimen, The’torrection (i.e.
the incrempental energy contributed by the crosshead) can be calculated as follows:

By definitjon,

E=+ MV -V} (A1)
and

1 2 2 )

e= m(v, - v2) ... (A2)
where

M is the mass, in kilograms, of pendulum;

m is the mass, in kilograms, of crosshead;

is the maximum velocity, in metres per second, of centre of impact of crosshead of pgndulum;

V, is the velocily, in metres per second,.>of cenire of impact of pendulum at time when specimen
breaks;

v, is the crosshead velocity, in metrés per second, immediately after bounce;

vy is the crosshead velocity, in-thetres per second, at time when specimen breaks:

I’ is the energy, in joules(_read on pendulum dial;

¢ is the energy contriBufion, in joules, of crosshead, i.e. bounce-correction factor to be pdded to pen-

dulum reading.

Once the [crosshead hds.rebounded, the momentum of the system (in the horizontal direction) [remains con-
stant. Neglecting vertieal components, the momentum equation for the impact can be written as follows:

MV - mv, =MV, — mv, ... (A3)

Equations|(A.1), (A.2) and (A.3) can be combined to give:

. 2
e:—;—m V12"“I:l’1 "'—M(l - V2—~»274@' )] .- (A4)

If e is plotted as a funchon of [7 (for fixed values of I/, M, m and v,), e will increase from zero, pass through a
maximum (equal to 0 'Sfm,) and then decrease, passing again through zero before becoming negative. The only
part of this curve for which a reasonably accurate analysis has been made is the initial portion between ¢ =0
and e =0, '3mv Once the crosshead reverses its direction of travel, the correction becomes less clearly defined
and, after it contacts lhe anvil a second time, the correction becomes much more difficult to evaluate. It is as-
sumed, therefore, for the sake of simplicity, that once e has reached its maximum value the correction factor
will remain constant at a value of 0,5mv;". It should be clearly realised that the use of that portion of the curve
in figure A.1 where e is constant does not give an accurate correction. However, as J¢ grows larger, the cor-

1"
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rection factor becomes relatively less important 2and no great sacrifice of overall accuracy results from the
assumption that the maximum correction is 0,5mw;.

2
e=-12—m vf-{v M (3,44—\/3,Az+2—2—‘5—)]

1" "m M
0,5

e ;— mvy? = constant =0,339)

Bounce-correction, e (joules)

| i 1 ]
1.5 2 2,5

Scale reading\E-(joules)

Figure A.1 — Tlypical correction-factor curve for single bounce of crosshead specimen-in-head tensile{impact
machine (6,8 J hammer, steel crosshead)
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Annex B
(normative)

Instructions for the construction and use of a windage and friction correction chart
for method B

B.1 The construction and use of the chart de-

loss ver
through
pendulu
scribed

B.2 st

(figure H.

scale or
portion
ition. Pl

re B.1 shows a plot of the assumed energy
sus the pendulum position (i.e. the angle
which the pendulum has swung) during the
m swing. The correction chart to be de-
s essentially the left-hand half of figure B.1.

hrt the construction of the correction chart
2) by laying off to some convenient linear
the abscissa the pendulum position for the
bf the swing beyond the free-hanging pos-
pce the free-hanging reference point at the

right-hand end of the abscissa, with the angular

displace
scissa i
displace
early of
conveni
read fro
scale C
to the ri

ment increasing linearly to the left. The ab-
5 referred to as scale C. Although angular
ment is the quantity to be represented lin-

the abscissa, this displacement is more
bntly expressed in terms of indicated enekgy
m the machine dial. This yields a non-linear
with indicated pendulum energy ingreasing
ght.

B.3 On the right-hand ordinate;~lay off a linear

scale H.

stopping
tion and

starting with zero at ;the bottom and
at the maximum expected pendulum fric-
windage value at thetop.

B.4 Opf the left-hand. ordinate construct a linear

scale D,
the max
but mak

ranging fram¢zero at the bottom to 1,2 times
imum ordinate value appearing on scale B,
e the scale twice the scale used in the con-

struction of s¢ale B.

B.5 Adjoining scale D draw a curve OA which is
glequal values of

the energy correction on scale byar
energy on scale C. This curve-is
scale A and utilizes the same divis
bering system as the adja@ining scale

B.6 The chart is used-as follows:

B.6.1 Locate and mark on scale A
obtained from(the free swing of the
the pointerprepositioned on the d
hangingormaximum-indicated-ener

B.6:2) Locate and mark on scale H
obtained after several free swings O

d the indicated
referred to as

ions and num-
D.

the reading A
pendulum with
al in the free-
jy position.

the reading B
f the pendulum

with the pointer pushed up clos¢ to the zero-

indicated-energy position on the dialf

B.6.3 Join the two points thus
straight line.

B.6.4 From the indicated impact ¢
C, project up to the constructed ling
the left to obtain the correction fg
friction from scale D.

B.6.5 Subtract this correction fron

obtained by a

nergy on scale
and across to
I windage and

h the indicated

impact-energy reading to obtain the energy de-

livered to the specimen. (See 7.7))
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Energy £ {non-linear)

Figure B.1 — Method of construction of a windage and friction correction chart
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Figure B.2 — Sample windage and friclion correction chart
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