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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

nrenaring
PSSy
technical
which a

International Standards is normally carried out through ISO
committees. Each member body interested in a subject for
echnical committee has been established has the right to be

representled 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 dll matters of electrotechnical standardization.

The main task of technical committees is to prepare International
Standardg, but in exceptional circumstances a technical committee mdy

propose
types:

— type
catio

—  type
for a
of an

— type
kind

he publication of a Technical Report of one of the following

1, when the required support cannot be obtained fop,the publi-
h of an International Standard, despite repeated effofts;

P, when the subject is still under technical devélopment or where
ny other reason there is the future but not.immediate possibility
agreement on an International Standard;

3, when a technical committee has. collected data of a different
from that which is normally- pUblished as an International

Standlard ("”state of the art”, for example).

Technical
years of
Internatio
have to b
longer va

ISO/TR 11
Technical

ISO/TR 1

Reports of types 1 and.2 are subject to review within three
publication, to decide_whether they can be transformed into
hal Standards. Technical Reports of type 3 do not necessarily
e reviewed untikthe data they provide are considered to be no
d or useful.

P735-1,_which is a Technical Report of type 2, was prepared by
Committee ISO/TC 164, Mechanical testing of metals.

735 consists of the following parts under the general title

Mechanical testing of metals — Symbols used with their definitions:

— Part

© 1SO 199

1: Symbols and definitions in published standards
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—  Part 2: Recommendations for the development of symbols and
definitions

Annex A of this part of ISO/TR 12735 is for information only.

iii
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Introduction

This part|of ISO/TR 12735 has been prepared to provide the appropriate
means pf avoiding contradictions and misunderstandings and to
standardige various kinds of symbols and their definitions generally used in
this field| Wherever possible the same symbol has been used to denote
the samg type of parameter in the different tests but the differing types of
test piecg, product form and test have to be taken into account. This has
not been|universally possible and symbols should always be considered in
the contgxt of the specific method of test being used.
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definitions —

Part 1:
Symbols and definitions in published standards

1l Scope

This part of ISO/TR 12735 is entirely informatiive. In it are enumerd
symbols and definitions used in ISO international standards for s
methods of mechanical testing of megallic materials which 4
responsibility of ISO Technical Commidttee 164. The data are
alphabetically and via a coding system. Annex A provides an add
cross-reference between the coding \'system and relevant ISO ¢
numbers.

2 Designation system

"To assist in indexing and cross-referencing symbols and definitions,
number is used to identify test methods. The first digit of t}
identifies the sub-committee of ISO/TC 164 that is responsible for pq
and reviewing International Standards for that test method. Subsequent
are in ascending order of the ISO number for each international stan
draft international standard.

International .standards that relate to a common test method and wh

elr

ted the
pecific
re the
indexed
itional
tandard

a code
he code
eparing
digits
dard or

ich all

share the same.det of symbols and definitions are given a single code number.

If, at thé~ time of publication of this part of ISO/TR 12735, there
both a alid International Standard and a document designed to rep

existed
lace it

that Had“ reached DIS stage, then both the international standard jland the
draff/ifternational standard will have been assigned to the same code humber.

Bach test method for metallic materials is identified and designated as shown
in table 1. Annex A provides a rapid cross-reference to the coding slystem.
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Table 1. Identity and code of mechanical test

TEST IDENTITY CODE ISO STANDARD
Creep test (Non-interrupted) 1.01 204 :—
Calibration of force proving devices 1.02 376:1987
Elevated temperature tensile test 1.03 783:1989
Tensile test 1.04 6892 :—
Verification of the tensile testing machine 1.05 7500-1:1986
Verification of the uniaxial tensile creep 1.06 750042 —
testing machine
Verification of extensometers 1.07 9513 :—
Bend test 2. 0% 7438:1985
Reverse bend test on sheets and strips 2.02 7799:1985
forsio testing on wire 2.03 7800:1984
Reverse bend testing of wire 2.04 7801:1984
Wire wrapping test 2.05 7802:1983
Modified Erichsen cupping test 2.06 8490:1986
Bend testing of tube 2.07 8491:1986
Flatteming test on tubes 2.08 8492:1986
Drift expanding test on tubes 2.09 8493:1986
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Table 1. Identity and code of mechanical test

TEST IDENTITY CODE ISO STANDARD
Flanging test on tubes 2.10 8494:1986
Ring expansion test on tubes 2.11 8495:1986
Ring tensile test on tube 2.12 8496:1986
Reverse torsion testing of wire 2.13 9649:11990
r value test 2.14 1621341991
n value test 2.15 1027541993
Earing test 2.16 1153141994
Brinell hardness test 3.01 6506:[1981
Tables of Brinell hardness values 3.01 410:1982
Verification of Brinell testing machine 3.01 156:1982
Calibration of Brinell standardized blocgks 3.01 726:1982
Vickers hardness test, HV 5 - HV 100 3.02 650741 :—
Vickers hardness test, HV 0.2 - HV' 5 3.02 650742 :—
Vickers microhardness test, <(HV 0.2 3.02 650743 :—
Tables of Vickers hardness.wvalues, 3.02 650741 :—
HV 5 - HV 100
Tables of Vickers hardness values, 3.02 650741 :—
HV 0,2 - HV 5
Tables of Vickérs hardness values, 3.02 650741 :—
less than HV 0,2
Verificat@ern of Vickers testing machine: 3.02 650742 . —
HV 0,2 £-HV 100
Verification of Vickers testing machine: less 3.02 650742 :—
than{ BV 0,2
€alibration of Vickers standardized blocks: 3.02 650743 :—
HV 0,2 - HV 100
Calibration of Vickers standardized blocks : 3.02 650743 :—
less than HV 0,2
Rockwell hardness test 3.03 6508:1986
Verification of Rockwell testing machine 3.03 716:1986
Calibration of Rockwell standardized blocks 3.03 674:1988
Rockwell superficial hardness test 3.04 1024:1989
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Table 1. Identity and code of mechanical test

TEST IDENTITY CODE ISO STANDARD
Verification of superficial Rockwell testing 3.04 1079:1989
machines
Calibration of superficial Rockwell standardized 3.04 1355:1989
blocks
Knoop hardness test 3.05 4545:1993
Verification of Knoop hardness testing machines 3.05 4546:1993
Calibration of Knoop standardized blocks 3.05 4547:1993
Tables| of Knoop hardness values 3.05 1025051994
Macro Rockwell hardness test 3.06 14700-1:—
Verifigation of Macro Rockwell hardness testing 3.06 11700-2:—
machin[s
Calibration of Macro Rockwell standardized 3.06 11700-3:—
blocks
Impact| test - Steel, Charpy U-notch 4.01 83:1976
Impact|test - Steel, Charpy V-notch 4.02 148:1983
Verifitation of impact testing machines 4.03 148-2:—

and
148-3:—

Steel - designation of test piece' axes 4.04 3785:—
Determination of the plane strain fracture 4.05 12737 :—
toughness
Axial fatigue test 5.01 1099:1975
Rotating bend fatigue test 5.02 1143:1975
Torsiopal fatigue test 5.03 1352:1977
Dynami¢ calibration (axial load) 5.04 4965:1979

3. DEFINITIONS AND SYMBOLS

Definitions and symbols employed in all of the international standards and
draft international standards prepared by ISO TC 164 are here classified under
the codes listed in Table 1. If a standard has separate clauses for
definitions and symbols, the definitions are listed first, followed by a table
of symbols. Each table of symbols is re-arranged into a consistent
alphabetical order. For clarity, Notes, alternative definitions and conditions
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embodied within definitions which are particular to the individual standard
are excluded.

3.1 Code 1.01 - Uninterrupted uniaxial creep testing in tension

3.1.1 Definitions.

Reference length (L.). Base length used for the calculation of
elongation.

Original reference Iength (L.,). Reference length determined at|ambient
temperature before the test.

Final reference length (L,,). Reference length determined "at |ambient
temperature after rupture, the two straight pieces\ "having been
carefully fitted back together so that their axes 1% in a gtraight
line.

Original gauge length (L,). Length between gauge marks on the teg¢stpiece
measured at ambient temperature before the test:

testpiece measured after rupture, at ambient temperature, he two
pieces having been carefully fitted back‘together so that thegir axes
lie in a straight line.

Final gauge length after rupture (L,). Length between gauge martF on the

Parallel length (L.). Length of the-parallel reduced section of the test
piece.

Extensometer gauge length (L,)%.-Distance between the measuring points
of the extensometer. The extensometer gauge length shall be as|near as
possible to the reference length.

Original cross-sectional/area (S,). Cross-sectional area of the parallel
length determined at ambient temperature prior to testing.

area of the parallel length determined at ambient temperatune after
rupture, the two pices having been carefully fitted back toggther so
that their axes lie in a straight line.

Minimum cross-sectional area after rupture (S,). Minimun\cross-égctional

Initial §tress (o,). Applied force divided by the original| cross-
sectionalarea (S,) of the test piece.

Elongation. Increase of the reference length at any moment duxing the
tests

Percentage creep elongation (Af). At any given moment t during the test,
the increase in the reference length between this moment t and the zero
moment (4L..) at the specified temperature expressed as a percentage of
the original gauge length.

Percentage elongation after creep rupture (Ag,). Permanent el¢ngation
of the reference length after rupture (L, - IL_.) expressed as a

percentage of the original reference length.

Percentage reduction of area after creep rupture (Z;). Maximum change
in cross-sectional area occuring during the test (S, - S,) expressed as
a percentage of the original cross-sectional area (S,).

Creep rupture time (t,). Time required for the test piece, maintained
at the specified temperature (T) and strained by the specified tensile
force, to rupture.
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Table 2. Symbols designated in the international standard, Code 1.01
Symbol Units Definition
AL, mm Increase in the reference length between a moment t and
the zero moment
a, MPa Initial stress
As % Percentage creep elongation
Agy % Percentage elongation after stress rupture
b mm Width of the cross-section of the parallel length of a
test piece of square or rectangular cross-section
d mm Diameter of the cross-section of the parallel length of
a cylindrical testpiece
L, mm Parallel length
Ly mm Extensometer gauge length
L, mm Original gauge length
L, mm Reference length
L, mm Original reference length
Ly, mm Final reference length
L, mm Final gauge length after-TFupture
r mm Transition radius
S, m? Original cross-sectional area of the parallel length
S, m? Minimum cross-sectional area after rupture
T °c Specified temperature
T, °c Indicated temperature
t, h Creep) rupture time
Z¢ % Percentage reduction in area after creep rupture
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3.2 Code 1.02 - Calibration of force proving devices used for the
verification of uniaxial testing machines.
Table 3. Symbols designated in the international standard, Code 1.02
Symbol Unit Definition
b % Belftive fepeatability error of the force proving
£ % Relative—interpeolation—errer
F¢ N Maximum capacity of the transducer
Fy N Maximum capacity of the measuring range
£, % Relative zero error
r - Resolution of the indicator
u % Relative reversibility error of! the force proving
instrument
X - Reading on the indicator with increasing test force
X’ - Reading on the indicater with decreasing test force
X - Average value of the readings on the indicator
X, - Computed value of ‘deflection
Xi¢ - Reading on the”indicator after removal of force
X0 - Reading onrthe indicator before application of fdrce
Xpax - Maximumr reading on the indicator
Xiin - Minimum reading on the indicator
Xy - Reading on the indicator, corresponding to the maximum
capacity
3.3 code 1.03 -Metallic materials - Tensile testing at elevated temperature
3.3.1 Definitions.

Gauge length. Length of the parallel-sided portion of the teft piece
OIl .

Original gauge length, L,: Gauge length at ambient temperature before
heating of the test piece and before application of force.

Final gauge length, L,: Gauge length after rupture, the two pieces
having been carefully fitted back together so that their axes lie in a
straight line. This length is measured at ambient temperature.
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Extensometer gauge length ,L,: Length of the parallel portion of the
test piece used for the measurement of elongation by means of an
extensometer.

Elongation: Increase in the original gauge length, L,, under the action
of the tensile force, at any moment during the test.

Percentage elongation: Elongation expressed as a percentage of the
original gauge length, L.

Percentage permanent elongation: Increase in the original gauge length
of a test piece after removal of a specified stress, expressed as a

rcentage of the original gauge length, L.

rcentage elongation after fracture, A: Difference between final gauge
ngth and original gauge length, L, - L,, expressed as a percentage of
e original gauge length, L,.

oy

rcentage total elongation at fracture, A.: Increase in the original
uge length of test piece at the moment of fracture, expressed as a
rcentage of the original gauge length, L.

rcentage reduction of area, Z: Maximum change in cross-sectional area
ich has occurred during the test, S, - S,, expressed ,ag)a percentage
the original cross-sectional area, S

Oghv WOy

o°

imum force (Fy): The maximum force which the testpiece withstands
ring the test.

ress: Force at any moment during the test:.divided by the original
oss-sectional area, S,, of the test piece.

o o

nsile strength, R,: Stress corresponding”to the maximum force, Fy.
Yjeld stress: When the metallic material exhibits a yield phenomenon,
a|point is reached during the test atPwhich plastic deformation occurs
wilthout any increase in the force.

Upper yield stress, Rgy: Value'of stress at the moment when the first
de¢crease in force is observed.

Lower yield stress, Rg,: Lowest value of stress during plastic yielding,
ignoring any transient effects.

Proof stress of non-proportional elongation, R,: Stress at which a non-
ppoportional elongation is equal to a specified percentage of the
original gauge léngth, L.
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Table 4. Symbols designated in the international standard, Code 1.03

Symbol Unit Definition
8, °c Indicated temperature
a mm Thickness of a flat testpiece or wall thickness of a
tube
L, =T;
A % Percentage elongation after fracture: — = [x 100
LO
A, % Percentage total elongation at fracture
mm Width of the parallel-sided portion of(a-flat tedt

piece or average width of the longitudinal strip [taken
from a tube or width of flat wire

d mm Diameter of the parallel-sided portion of a circylar
test piece, or diameter of round wire or internal
diameter of a tube

D mm External diameter of a tube
Fy N Maximum force
L. mm Parallel length
L, mm Extensometer gatge length
L, mm Original gauge length
L, mm Total length of test piece
L, mm Finall.gauge length after fracture
Ry N/mm? | Upper yield stress
Ry, N/mm?. [ Lower yield stress
Ry N/mm? | Tensile strength
R, N/mm? | Proof stress (non-proportional elongation)
S, mm? Original cross-sectional area of the parallel sided
portion
Sy mm? Minimum cross-sectional area after fracture
So = Sy
z % Percentage reduction of area: —— x 100
o

o
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3.4 Code 1.04 - Metallic materials - Tensile testing

3.4.1 Definitions.
Gauge length: Length of the cylindrical or prismatic portion of the
test piece on which elongation is measured at any moment during the
test.
Original gauge length(L,): Gauge length before application of force.
Final gauge length (L,): Gauge length after rupture, the two pieces

having been carefully fitted back together so that their axes lie ina
sfraight line.

Extensometer gauge length (Lg.): Length of the parallel portion of the
t%st piece used for the measurement of elongation by means of an
extensometer.

Elongation: Increase in the original gauge length (L,) at any_ fioment
dyring the test.

Pgrcentage elongation: Elongation expressed as a percentage of the
oniginal gauge length (L,).

Pgrcentage permanent elongation: Increase in the original gauge length
off a test piece after removal of a specified stress, ‘expressed as a
pgrcentage of the original gauge length (L.).

Pgrcentage elongation after fracture (A): Permanent elongation of the
gduge length after fracture (L, - L,), expressedias a percentage of the
ordiginal gauge length (L,).

Pgrcentage total elongation at fracture (A¢): Increase in the original
gguge length of test piece at the moment' of fracture, expressed as a
pgrcentage of the original gauge length (L,.).

Pgrcentage elongation at maximum force: Increase in the gauge length of
the test piece at maximum force)’ expressed as a percentage of the
oygiginal gauge length (L,).

Pgrcentage yield point elongation: Elongation between the start of
yielding and the start of work-hardening ... expressed as a percentage
off the original gauge length (L,).

Pgrcentage reduction| of area (Z): Maximum change in cross-sectional
ea which has ogCurred during the test (S, - S,) expressed as a
rcentage of the original cross-sectional area (S,)-.

ring the test.

ress: Korce at any moment during the test divided by the original

a
p
M3aximum force (F,): The greatest force which the testpiece withstands
d
S
crloss-gectional area (S,) of the test piece.

Tensile strength (R;): Stress corresponding to the maximum force (Fp).

Yield stress: When the metallic material exhibits a yield phenomenon,
a point is reached during the test at which plastic deformation occurs
without any increase in the force.

Upper yield stress (R,): Value of stress at the moment when the first
decrease in force is observed.

Lower yield stress (R,): Lowest value of stress during plastic
yielding, ignoring any transient effects.

10
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Proof stress of non-proportional elongation ("p) ;s Stress at which a non
proportional elongation ls equal to a specified percentage of the
original gauge length (L,).

Proof stress, total elongation (R.): Stress at which total elongation
(elastic elongation plus plastic elongation) is equal to a specified

percentage of the original gauge length (L.).

Permanent set stress (R;): Stress at which, after removal of force, a
specified permanent elongation, expressed as a percentage of original
gauge length (L,), occurs.

Table 5. Symbols designated in the international standard, Code 1.04

Symbol Unit Definition

a mm Thickness of a flat test piece or mall thickness qf a
tube

L, - L,
A % Percentage elongation after¢ fracture = —  [x 100
LO

Aq % Percentage non proportional elongation at maximum [force
Fm

Age % Percentage total elongation at maximum force Fy

A % Percentage total elongation at fracture

b om Width of the’ parallel length of a flat test piece |or

average width of the longitudinal strip taken fron a
tube or«'the width of a flat wire

d mm Diameter of the parallel length of a circular test
piece, or diameter of round wire or internal diamgter of
a .tube

D mm External diameter of a tube

E N/mm? | Modulus of elasticity

Fy N Maximum force

L, mm Parallel length

Lo mm Extensometer gauge length

L, mm Original gauge length

L mm Total length of testpiece

L, mm Final gauge length after fracture

Req N/mm? | Upper yield stress

Ry N/mm? | Lower yield stress

R, N/mm? | Tensile strength

11
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Table 5. Symbols designated in the international standard, Code 1.04
Symbol Unit Definition
R, N/mm? Proof stress (non proportional elongation)
R, N/mm? | Permanent set stress
R, N/mm? Proof stress, total elongation
S, mm? Original cross sectional area of the parallel length
Sy mm? Minimum cross sectional area, after fracture

So - Sy
zZ % Percentage reduction of area = ——— x 100

SO

3.5 Codg 1.05 - Verification of static uniaxial tensile ,tésting machines

Table §. Symbols designated in the international standard, Code 1.05
Symbol Unit Definition
a % Relative resolution of the force indicator of the
testing machine
b % Relative repeatability error of the force-measuring
system of the testing machine
F N True force indicated by the force-proving instrument
with increasing test force
F’ N True fprce indicated by the force-proving instrument
with_deereasing test force
F, N True’ force indicated by the force-proving instrument
with increasing test force, for the complementary series
of measurements for the smallest range which is used
Fy N Force reading on the force indicator of the testing
machine to be verified, with increasing test force
Fi pax N Highest or lowest value of F; and F for the same
i min discrete force
Fmax
F, min
Fy’ N Force reading on the force indicator of the testing
machine to be verified, with decreasing force
E& ’ F N Arithmetic mean of several measurements of F; and F for
the same discrete force

12
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Table 6. Symbols designated in the international standard, Code 1.05
Symbol Unit Definition
Fio N Residual indication on the force indicator of the
testing machine to be verified after removal of force
Fi. N Force reading on the force indicator of the testing
machine to be verified, with increasing test force,for
£ :
smallest range which is used
Fy N Maximum capacity of the measuring range of the-force
indicator of the testing machine
£, % Relative zero error
q % Relative accuracy error of the force+measuring system of
the testing machine
u g alative error in revergibhilitvwv
Relative error in reversibility
3.6 Code 1.06 — Verification of the undaxial tensile creep testing machine

Table 7. Symbols designated in thev international standard, Code 1.06

Symbol Unit Definition
a % Relative discrimination threshold
b % Relative repeatability error of the testing machine
d N Discrimination threshold
d, N Discrimination threshold corresponding to 20% of the
force range
g ms 2 local acceleration due to gravity
q % Relative accuracy error of the testing machine
E N True force indicated by the force proving instrument
F N Arithmetic mean of several measurements of F for the
same discrete force
Fy N Force applied by the testing machine to be verified
- for deadweight machines: F;=Mg
- for lever-type machines: F;=MgR
- for jockey weight machines, the value of F;
is indicated on the scale of the machine
Fy N Force applied by the masses on the scale pan of the

machines

13
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Table 7. Symbols designated in the international standard, Code 1.06
Symbol Unit Definition
Frax N Highest or lowest value of F for the same discrete force
F, min
Fy N Maximum capacity of the force range of the testing
machine
F, N Lower Iimit of the verified force range
R - Lever ratio used for the verification

3.7 Code 1.07 - Verification of extensometers used in uniaxial testing

Table §. Symbols used in the international standard, Code 1.07
Symbol Unit Definition

Bl ax mm Maximum limit of verification range

Enin mm Minimum limit of verification range

1 pm Displacement indicated by the extensometer

I pm True displacement given by the calibration apparatus
L, mm Nominal value of gauge length of extensometer
L'y mm Measured) value of gauge length of extensometer
q % Relative bias error of the extensometer

QLe % Relative gauge length error

r um Resolution of the extensometer

14
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3.8 Code 2.01 - Metallic materials - Bend test

Table 9. Symbols designated in the international standard, Code 2.01

Symbol | Unit Definition
a degree | Angle of bend
a mm Thickness or diameter of testpiece (or diameter of the

inscribed circle for pieces of polygonal cross section)

b mm Width of the testpiece

D mm Diameter of mandrel

1 mm Distance between supports

L mm Length of test piece

r mm Internal radius of bend portion of test piece after
bending

3.9 Code 2.02 — Sheet and strip 3mm thick or less - Reverse bend test

Table 10. Symbols designated in the international standard, Code 2/02

Symbol | Unit Definition
a mm Thickness of test piece
h mm Distance from top tangential plane of cylindrical

supports to the bottom face of the guide

N, - Number of reverse bends
r mm Radius of cylindrical supports
y mm Distance from a plane defined by the axis of

cylindrical supports and the nearest point of contact
with the test piece

15
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3.10 Code 2.03 -
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Metallic materials - Wire - Simple torsion test

Table 11. Symbols designated in the international standard, Code 2.03
Symbol | Unit Definition
d mm Diameter of round wire
D mm Characteristic dimension for non-circular wires
L mm Free length between grips
N, - Number of turns
3.11 Code 2.04 - Metallic materials - Wire - Reverse bend test
Table 12. Symbols designated in the international standard, Code 2.04
Symbol|| Unit Definition
a mm Minimum thickness of wire of non-circular section
capable of being held between\parallel grips
d mm Diameter of round wire
dqg mm Diameter of guide hole
h mm Distance from top tangential plane of cylindrical
supports to bottom face of guide
N, - Number of reverse bends
r mm Radius of - eylindrical supports
y mm Distance from the plane defined by the axes of the
cylindrical supports to the nearest point of contact
with) the test piece

3.12 Code 2.05 -

Metallic materials - Wire - Wrapping test

There are no symbols or definitions in the text of the standard.

16
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3.13 Code 2.06 - Sheet and strip - Modified Erichsen cupping test

Table 13. Symbols designated in the international standard, Code 2.06
Symbol | Unit Definition

a mm Thickness of test piece

b mm Width of diameter of test piece

Ay mm——Piameter—of the sphericalendeof the purch———

d, mm Bore diameter of the die

d, mm Bore diameter of the blank holder

d, mm Outside diameter of the die

ds mm Outside diameter of the blank holder

h, mm Height of the inside rounded part\of the die

h mm Depth of the cup during the test

IE - Erichsen cupping index

R, mm Outside corner radius-of the die, outside corner radius

of the blank holder
R, mm Inside corner radius of the die

3.14 Code 2.07 - Tube (in full section) - Bend test

Table 14. Symbols designated in the international standard, Code 207
Symbol Unit Definition

a degree | Angle of bend

a mm Wall thickness of tube

D mm Outside diameter of tube

L mm Length of testpiece before test

r mm Inside radius at the bottom of the groove

17
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3.15 Code 2.08 - Metallic materials - Tube - Flattening test

© SO

Table 15. Symbols designated in the international standard, Code 2.08
Symbol | Unit Definition

a mm | Wall thickness of tube

b mm | Inside width of flattened test piece

D mmOutside—diameter—of—tube

H mm | Distance between platens measured under load

L mm | Length of test piece

3.16 Codp 2.09 - Metallic materials - Tube - Drift expanding test

Table 16. Symbols designated in the international standard;-Code 2.09
Symbol Unit Definition

B degree | Angle of mandrel

a mm Wall thickness of tube

D mm Original outside diameter of ‘tube

D, mm Maximum outside diameter’after testing

L mm Length of test piece(before test

3.17 Code 2.10 -

Metallic materials - Tube - Flanging test

Table 17. Symbols designated in the international standard, Code 2.10
Symbol Unit Definition

B degree(| Angle of the first forming tool

a mm Wall thickness of tube

D mm Original outside diameter of tube

D, mm Maximum outside diameter of flange

L mm Length of test piece before test

R mm Corner radius of second forming tool

18
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3.18 Code 2.11 - Metallic materials - Tube - Ring expanding test

Table 18. Symbols designated in the international standard, Code 2.11
Symbol Unit Definition

a mm Wall thickness of tube

D mm Original outside diameter of tube

Brmax i Maximum—diameter—of the mandrel

Dy pin mm Minimum diameter of the mandrel

D, mm Maximum outside diameter of the expanded part of| the

test piece
L mm Length of test piece before test

3.19 Code 2.12 - Metallic materials - Tube. - Ring tensile test

There are no symbols or definitions in the text of the standakd.

3.20 Code 2.13 - Wire-'=-reverse torsion test

Table 19. Symbols designated in the international standard, Code 2.13
Symbol Unit Definition

d mm Diameter of a round wire

L mm Free length between grips

N - Number of turns in one direction

19
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3.21 Code 2.14 - Sheet and strip - Determination of plastic strain ratio
3.21.1 Definition
Plastic strain ratio, r: The ratio of the true width strain and true

thickness strain in a test piece that has been submitted to uniaxial
tensile stress.

Table 20. Symbols designated in the international standard, Code 2.14

Symbol Unit Definition
Ar - Degree of planar anisotropy
€, - True thickness strain
€y - True width strain
b mm Gauge width of the test piece after straining to ‘a

specified elongation

b, mm Original gauge width of the test piece
L mm Gauge length after straining to a specified elongation
L, mm Original gauge length
r - Plastic strain ratio
Iy, T - Weighted average of r,,, values
Tyly - Plastic strain ratio in x-direction (in degrees)
relative to the rolling direction at a strain level
of y %
3.22 Codg 2.15 - Sheet and Strip - Determination of tensile strain hardening
exponent

3.22.1 Definition

Strain hardening exponent, n: The exponent of the true strain in the
mathematical ‘equation ¢ = k.e" relating the true stress to the true
strain (during uniaxial application of a force).

Table 2]. /Symbols designated in the international standard, Code 2.15
Symbol Unit Definition
a - Gradient of line 1ln ¢ versus lne
AL mm Instantaneous extension of measurement base
€ - True strain in test piece under action of force F
€ = 1n (L/L,)

20
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Table 21. Symbols designated in the international standard, Code 2.15

Symbol Unit Definition

g N/mm? | True stress in test piece under action of force F
0 = F(L/LgS,)

F N Instantaneous force applied to test piece

1z AL Qi ] ] b

N7 mm STY eﬂ‘gt'h_eee'f'fteteub

L mm Instantaneous length of measurement base L = &Ly 4 |AL

L, mm Extensometer gauge length

n - Strain hardening exponent

N - Number of measurements made in determining tensile
strain hardening exponent

S mm? Cross—-sectional area of parallel~+sided section of
testpiece under action of fofce F, S = S, (L./L)

S mm? Original cross-sectional, area of parallel-sided section

of test piece

3.23 Code 2.16 - Earing test

Table 22. Symbols designated in the international standard, Code 2[.16
Symbol Unit Definition

a mm Thickness of the testpiece

d, mm Diameter of the punch

d, mm Inside diameter of the die

dy mm Diameter of the circular blank

he mm Height of ear

he .. mm Maximum height of ear

B mm—| Mean value of A

hy pax mm Maximum value of h,

h, mm Distance between outside bottom of cup to any ear peak

h, mm Mean value of h,

h, mm Distance between outside bottom of cup to any ear

valley

21
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Table 22. Symbols designated in the international standard, Code 2.16
Symbol Unit Definition

hy pin mm Minimum value of h,

R, mm Corner radius of the punch

R, mm Inside corner radius of the die

R, pm Surface roughness parameter - arithmetical mean

deviation of the profile
4 % Height of ear expressed in percentage

3.24 Code 3.01 - Metallic materials - Hardness test - Brfinell test

3.24.1 C

bmmonality of symbols and designations:

All standards associated with the Brinell test method and listed
in Table 1 of this report refer to_and rely on a single set of
symbols and designations. These are'set out in Table 23 below and
are taken from the international) standard for the test method

22

itself, ISO 6506.
Table 2B. Symbols designated in the international standards, Code 3.01
Symbol Designation
H Mean diameter,“in millimetres, of indentation
D Diameter,(in millimetres, of the ball
F Test force, in newtons
h Depth, in millimetres, of the indentation
HBS Brinell hardness when a steel indenter ball is used =
0.102 F/surface area of indentation
HBW Brinell hardness when a tungsten carbide indenter ball
is used = 0.102 F/Surface area of indentation
1
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3.25 Code 3.02 - Metallic materials - Hardness test - Vickers test

3.25.1 Commonality of symbols and designations:

All standards associated with the Vickers test method and listed
in Table 1 of this report share a common set of symbols and
designations. These are set out in Table 24 below and are taken
from the international standards for the test methods at
different load ranges, ISO 6507-1, ISO 6507-2 and ISO 6507-3.

Table 24. Symbols designated in the international standards, Code |3.02
Symbol Designation
a Angle between opposite faces at the vertéx of the
pyramidal indenter (136°)
d Arithmetic mean, in millimeters, of "the two diagohals d,
and d,
F Test force in Newtons
0,102 x F
. HV Vickers hardness =
Surface area of indentation in|mm?

3.26 Code 3.

3.26.1 Commonality of (Symbols and designations:

03 - Metallic materials - Hardness test - Rockwell test

All standards associated with the Rockwell test method (gcales A-
B-C-D-E-F-G-H-K) and listed in Table 1 of this report |refer to
and.'rely on a single set of symbols and designations. These are
set’/ out in Table 25 below and are taken from the international
standard for the test method itself, ISO 6508.

Table(25. Symbols designated in the international standards, code|3.03

Symbol Designation

o Angle of the diamond cone (120°)

D Diameter of steel ball

e Permanent increase in depth of indentation under
preliminary test force after removal of additional test
force, expressed in units of 0,002 mm

F Total test force

Fy Preliminary test force

23
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Table 25. Symbols designated in the international standards, code 3.03
Symbol Designation
F, Additional test force
h, Depth of indentation under preliminary test force before
application of additional test force
T Inerease—in—depth—eof—indentation—under—additionat—test
force
HRA Rockwell hardness A scale = 100 - e
HRB Rockwell hardness B scale = 130 - e
HRC Rockwell hardness C scale = 100 - e
HRD Rockwell hardness D scale = 100 - e
HRE Rockwell hardness E scale = 130 - e
HRF Rockwell hardness F scale = 130 - e
HRG Rockwell hardness G scale = 130 - e
HRH Rockwell hardness H scale = 130 - e
HRK Rockwell hardness K scale = 130_-‘e
K Radius of curvature at the tip of the diamond cone

3.27 Code 3.

test

04 - Metallic materials - Hardness test - Rockwell superficial

3.27.1 Commonality of symbols and designations:

All standdards associated with the Rockwell superficial test
method Ascales N and T) and listed in Table 1 of this report
refer (to and rely on a single set of symbols and designations.
These\'are set out in Table 26 below and are taken from the
international standard for the test method itself, ISO 1024.

Table 2¢..-Symbols designated in the international standards, Code 3.04

Symbol Definition
a Angle of the diamond cone (120°)
D Diameter of steel ball

24
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Table 26. Symbols designated in the international standards, Code 3.04
Symbol Definition
e Permanent increase in depth of indentation under
preliminary test force after removal of additional test
force, expressed in units of 0.001lmm
F Total test force
Fy Preliminary test force
F, Additional test force
hg Depth of indentation under preliminary test force|before
application of additional test force
h, Increase in depth of indentation under’ additional|test
force
HR..N Rockwell superficial hardness =\ 100 - e
HR..T
R Radius of curvature at the tip of the diamond cone

3.28 Code 3.

3.28.1 Commonality of symbols and designations:

05 - Metallic materials - Hardness test - Knoop test

All international standards associated with the Knoop tegt method

andSlisted in Table 1 of this report refer to and rely on

a

single set of symbols and designations. These are setf out in
Table 27 below and are taken from the international standard for

the test method itself, ISO 4545.

Table\27. Symbols designated in the international standards, Code |3.05
Symbol Definition
c Indenter Constant relating projected area of the
indentation to the square of the length of the long
diagonal
d Length, in millimetres, of the long diagonal
F Test force, in Newtons
0,102 x F
HK Knoop Hardness = ——
d?.c

25
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06 - Metallic materials - Hardness test - Macro Rockwell test

3.29.1 Commonality of symbols and designations:

All international standards associated with the Macro Rockwell
test method and listed in Table 1 of this report refer to and
rely on a single set of symbols and designations. These are set
out in Table 28 below and are taken from the draft international
standard for the test method itself, DIS 11700

Table 28. Symbols designated in the international standards, Code 3.06

Symboll Unit Designation

D mm Diameter of hard metal ball

Fy N Preliminary test force

F, N Additional test force

F N Total test force

h,y mm Depth of indentation under preliminary‘test force
before application of additional test' force

h, mm Increase in depth of indentation under additional
test force

h mm Permanent increase of depth“6f indentation under
preliminary test force aftér removal of additional
test force.

h
HMR - Macro Rockwell hardness = 1000 -
0,001

3.30 Codg 4.01 -

Charpy impact test (U-notch)

Table 29. Symbols designated in the international standard, code 4.01

Symbol Definition
a Thickness of test piece
b Width of test piece
L Distance between supports
KU

Absorbed energy with U-notch specimens

26
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3.31 Code 4.02 - Charpy impact test (V-notch)

Table 30. Symbols designated in the international standard, Code 4.02

Symbol Definition
a The initial angle of fall of the pendulum
B The angle of rise of the pendulum

AL D

y A
longitudinal axis of testpiece

€ Angle between plane of symmetry of notch and face
containing notch

(2] Angle of notch

a Thickness of test piece

b Width of test piece from open end‘of notch to opposite
face

c Depth below notch

Kv Absorbed energy with V<pnotch specimens

1 Distance of notch from one end of testpiece

L Length of test piece (L = 21)

p Distance of the centre of percussion from the axis of

rotation oflthe pendulum

r Root radius of notch
S Distance between test piece supports
v Impact Velocity

3,32 Code 4.03 - Verification of pendulum impact testing machines

The international standard ISO R/442:1965 contains no section on deffinitions
or symbols. However, DIS 442 contains both:-

3.32.1 Definitions.
anvil: The portion of the base of the machine forming a vertical plane
which restrains the testpiece when it is struck by the pendulum. The
plane of supports is perpendicular to the plane of the anvils.

base: That part of the framework of the machine located below the
horizontal plane of the supports,
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centre of percussion: That point in a body at which, on striking a blow,
the percussive action is the same as if the whole mass of the body was
concentrated at that point. When a simple pendulum delivers a blow
along a horizontal line passing through the centre of percussion, there
is no resulting horizontal reaction at the axis of rotation.

centre of strike: That point on the striking edge of the pendulum at
which, in the free hanging position of the pendulum, the vertical edge
of the striker meets the upper horizontal plane of a testpiece of half
standard height (ie 5mm) or equivalent gauge bar resting on the
testpiece supports.

indystrial machine: Impact machines used for general,

or |industrial, or most research laboratory testing of metallic
mateérials; these machines shall not be used to establish reference
values.

reference machine: Pendulum type impact machines used to determine,the
reference energy of a reference testpiece. The verification
requirements for this grade of machine are more stringent than‘those
for|general machines.

striker: The portion of the hammer that contacts the testpiece; the
edge that actually contacts the testpiece may have a radius of 2mm (the
2mm| striker) or a radius of 8mm (the 8mm striker).

testpiece supports: The portion of the base of thé machine forming a
horjzontal plane upon which the testpiece rests ‘prior to being struck
by the hammer. The plane of the supports is perpendicular to the plane
of the anvils.

actyal absorbed energy; absorbed energy Ay: The total energy required
to break a testpiece when tested by an impact machine. It is equal to
the| difference in the potential energy’ from the starting position of
the| pendulum to the end of the first half swing during which the
testpiece is broken.

actyal initial potential energy; ,potential energy A,: The value
determined by direct verification.

indjcated absorbed energy;\.indicated energy A,: The energy value
indjcated by the pointer-or other readout device.

nomfnal indicated potential energy; nominal energy Ay: The energy
assjgned by the manufacturer of the machine.

reference testpieces: Impact testpieces used to verify the
suitability of\a general impact machine by comparing the indicated
energy measured-by that machine to the reference energy associated with
the| testpieces.

reference\.energy Az: The absorbed energy value associated with the
reference testpieces, determined from tests using reference machines.

hei eéstpiece) and the
opposite face.

width: Dimension (of the testpiece) perpendicular to the height that is
parallel to the notch.

length: Largest dimension (of the testpiece) at right angles to the
notch.
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Table 31. Symbols designated in the international standard, Code 4.03

Symbol Units Designation

Ay J Actual absorbed energy, absorbed energy

Ap J Actual initial potential energy, potential
energy

y: v J Imdticated—absorbed—energy; inmdicatedenergy

Ay J Nominal initial potential energy;(mnomjinal
energy

Ag J Reference energy of a set of{€Charpy

reference testpieces

F N Force exerted by the pendulum when measured
at a distance of 1,

174 N Mass (weight) of pendulum

1 m Distance to point of impact from the axis of
rotation

1, m Distance to/the centre of percussion from

the axis ©of rotation

1, m Distance to the point of application ¢f the
force F from the axis of rotation

J Loss caused by pointer friction
p’ J Loss caused by bearing friction and ajr
resistance
E, J Indicated energy when the machine is

operated in the normal manner without| a
testpiece in position

B ° Angle of rise when the machine is opefrated
in the normal manner without a testpipce in
position

Es J Indicated energy when the machine is

operated in the normal manner without| a
testpiece in position and without resptting
the indication mechanism

B2 ° Angle of rise when the machine is opefrated
in the normal manner without a testpipce in
position and without resetting the r

indication mechanism

E, J Indicated energy after 11 half swings when
the machine is operated in the normal manner
without a testpiece in position and without
resetting the indication mechanism
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Table 31. Symbols designated in the international standard, Code 4.03
Symbol Units Designation
B © Angle of rise after 11 half swings when the
machine is operated in the normal manner
without a testpiece in position and without
resetting the indication mechanism
Pg J Correction of energy losses for an angle of
swing P
Eq ° Correction of energy losses for an angle of
i swing B
t s Period of the pendulum
T s Total time for 100 swings of the pendulum
Thax 8 Maximum value of T
Tpin s Minimum value of T
a ° Angle of fall of the pendulum
° Angle of rise of the pendulum
m Height of fall of thependulum
h’ m Height of rise of the pendulum

3.33 Code 4.04 - Designation of test piece axes

The integynational §tandard contains no section on definitions or symbols.
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3.34.1 Definitions.

Determination of the plane-strain fracture toughness

Plane strain stress intensity factor, K;: The magnitude of the elastic
stress field singularity at the tip of a crack subjected to opening

mode loading.
and geometry, having dimensions of force times length™3/2,
Plane strain
resistance to

fracture toughness, Ki.:
crack extension when the stress state near the

It is a function of applied force and test specimen size

A measure of a material’s

crack tip
ed. It is

the critical value of K; at which significant crack extenSipn occurs

under a rising force with high constraint to plastic deforma

hyphenated code is used where the letter(s)
represents the direction normal to the crack plane and the
following the hyphen represents the expected “direction
extension. For wrought metals, the letter) X always de

direction of principal processing deformation' (maximum grain

the product, the letter Y the direction of\ least deformatio

ion.

otes the
flow) of
h and the

letter Z the third orthogonal direction. If the specimen dirertions do

not coincide with the product’s characteristic directions,
letters are used to denote the normal:to the crack plane a

then two
nd/or the

expected direction of crack extension. If there is no grain fllow (as in

a casting),
clearly identified.

Notch opening displacement, Vi\Notch opening-mode displacement

at or near the notch mouth.

reference axes may Ve)‘arbitrarily assigned but

must be

measured

Table 32. Symbols designated in the international standard, Code #.05

Symbol Units Designation

a m Crack length

B m Specimen thickness

E MPa Young’s modulus

E MN Applied force

Fq MN Particular value of F

Fy MN Particular value of F

K MPa sl he
final stage of fatigue precracking

Ky MPa m? Provisional value of K,

K; MPa m? Opening mode stress intensity factor

Ky MPa m! Critical value of K; (plane strain fracture
toughness)
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Table 32. Symbols designated in the international standard, Code 4.05

Symbol Units Designation

R - Ratio of minimum to maximum fatigue cracking
force during any single cycle of fatigue
operation

Rpo,2 MPa 0,2% proof strength

S m Span between outer loading points

v mm Notch opening displacement

74 m Width for bend specimen or effective width for
compact specimen

4K MPa m! Difference between maximum and minimum values
of K; during any single cycle of fatigue
operation

3.35 Code 5.01 - Axial load fatigue testing

Table 33. Symbols designated in the international standard, Code 5.01

Sym?ol Definition

l Thickness of test_section of test pieces of rectangular
cross-section

b Width of test pieces of rectangular cross-section where
the stress_is a maximum

B Width 'of test pieces of rectangular cross-section at the
gripped ends

I Diameter of the test piece where the stress is a maximum

Diameter of the gripped ends of the test piece if plain,
or overall diameter of the threaded ends

L. Parallel length

r Radius at the ends of the test section which starts the
transition from the test diameter d or test width b to
the diameter D or width B of the gripped ends; or the
continuous radius between the gripped ends of the test
piece
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3.36 Code 5.02 - Rotating bar bending fatigue testing

Table 34. Symbols designated in the international standard, Code 5.02

Sympbol Definition
d Diameter of the test piece where the stress is a maximum
D Diameter of the gripped or loaded end of the test piece
r Radius at the ends of the test section which stavts the

transition from the test diameter d

3.37 Code 5.03 -

Torsional stress fatigue testing

Table 35. Symbols designated in the. international standard, Code §.03
Symbol Definition

d Diameter of the test piece where the stress is a maximum

D The diameter or width across flats of the gripped| end of
the test)piece. The value of D may be different fpr each
end of the test piece

L, The'parallel length of the test piece

r The transition blending radius at the ends of the| test
section which starts the transition from the test
diameter d to the end diameter D, or the single fradius
between the gripped ends
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3.38 Code 5.04 - Axial load fatigue machines - Dynamic force calibration -
Strain gauge technique

Table 36. Symbols designated in the international standard, Code 5.04
Symbol Definition
a The thickness of test section of a rectangular cross-
section
h The width of a rectangular cross-section where the
stress is a maximum
H The width of a rectangular cross-section at the gripped
end
q The diameter of the test piece where the stress is,a
maximum
1] The diameter of the gripped end of the test piece
Fy hax The maximum force amplitude of the machine\(= 3 Fg gy
Fo The mean force
Fp bax The maximum mean force of the machine
Filax The maximum force of the machine
Fr The dynamic force range
FR lnax The maximum dynamic force (vange of the machine
A The total length of the) electrical resistance strain
(ERS) gauges used, i.e. the length of the gauge backing
material
L. The parallel length of the test piece
r The transitiion radius from the parallel length to the
gripped ends
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4. CONCORDANCE OF KEYWORDS

Certain words or phrases in use in international standards and appearing in
Clauses 3.1 to 3.38 of this document are listed in Table 37 below. The
standards in which these keywords appear are identified by the codes set out
in Table 1.

Table 37. : Concordance of keywords

Keyword Code Numbers
Absorbed energy 4.03
Angle 2.01, 2.07, 2.09, 2.10, 3.02-3.04,,4.02
Anvil 4.03
Arithmetic mean 1.05, 1.06, 3.02
Average 1.02, 1.04, 2.14
Base 4.03
Bending 2.01, 2.02, 2.04, 2.07%) 5.02
Bias error 1.07
Bore diameter 2.06
Centre of percussion 4.03
Centre of strike 4.03
Characteristic 2.03
dimension
Corner radius 2.06, 2.10, 2.16

Crack plane orientation 4.05

Creep elongation 1.01

Creep rupture time 1.01

Cross-sectional area 1.01, 1.03, 1.04, 2.15

Depth 2.06, 3.01, 3.03, 3.04, 3.06, 4.02

Diameter 1.01, 1.03, 1.04, 2.01, 2.03, 2.04, 2.06-2.11,
2.13, 2.16, 3.01, 3.03, 3.04, 3.06, 5.0L-5.04

Discrimination 1.06

threshold

Displacement 1.07

Distance 1.01, 2.01, 2.02, 2.04, 2.08, 2.16, 4.0[L, 4.02

Dynamic force 5.04

Elongation 1.01, 1.03, 1.04, 2.14

Elongation after creep 1.01

rupture

Elongation after 1.03, 1.04

fracture

Elongation at maximum 1.04

force
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Table 37. : Concordance of keywords

Force
Force amplitude
Force ré¢ading
Free length
Gauge leéngth

Gradien:

Tt

Hardnessg
Height o¢©f ear
Height ¢f testpiece
Impact
Indenter
Indicated temperature
Initial| stress

Inside diameter
Inside radius
Interna}l diameter
Internal radius
Interpolation error
Length ¢f testpiece
Lever ratio

Lower yjeld stress
Maximum| capacity
Maximum| force

Mean force

Mean value

Keyword Code Numbers
Energy 4.01-4.02
Extension 2.15
External diameter 1.03-1.04
Final gauge length 1.01, 1.03-1.04
Final rLference length 1.01

1.01, 1.02-1.06, 2.15, 3.01-3.05,
5.04

1.05

2.03, 2.13

1.01, 1.03-1.04, 1.07, 2.14-2.15
2.15

3.01-3.06

2.16

4.03

4.01-4.03

3.01-3.05

1.01, 1.03

1.01

2.16

2.07

1.04

2.01

1.02

1.04, 2.07-2.11, 4.03
1.06

1.03-1.04

1.02, 1.05-1.06
1.03-1.04, 5.04

5.04

N
fin
[())

5.04

Modulus of elasticity
Nominal energy

Notch opening
displacement

Original gauge length

Outside diameter

[

.0
4.03

Y

4.05
1.01, 1.03-1.04, 2.14
2.06-2.11

36



https://standardsiso.com/api/?name=b2b1bbcf1762fd1c89f7952edc59808d

©1SO ISO/TR 12735-1:1996(E)

Table 37. : Concordance of keywords
Keyword Code Numbers

Parallel length 1.01, 1.03, 1.04, 5.01, 5.03, 5.04

Permanent elongation 1.04

Permanent set stress 1.04

Planar anisotropy 2.14

Plane strain fracture

toughness 4.05

Plane strain stress

intensity factor 4.05

Plastic strain ratio 2.14

Potential energy 4.03

Proof stress 1.03, 1.04

Radius 1.01, 2.01, 2.02, 2.04% 2.06, 2.07, 2.1p, 2.16,
3.03, 3.04, 4.01, 501-5.04

Radius of curvature 3.03, 3.04

Reading on the 1.02

indicator

Reduction of area 1.01, 1.03~1.04

Reference energy 4.03

Reference length 1.01

Reference testpiece 4503

Repeatability error 1.02, 1.05, 1.06

Resolution 1.02, 1.05, 1.07

Reversibility error 1.02

Root radius of.notch 4.01

Strain 2.14-2.15

Strain hardening 2.15

exponent

Strength coefficient 2.15

Stress 1.01, 1.03, 1.04, 2.14, 2.15, 5.01-5.04

Striker 4.03

Surface roughness 2.16

Temperature 1.01, 1.03

Tensile strength 1.03, 1.04

Test force 1.02, 1.05, 3.01-3.06

Testpiece supports 4.03

Thickness 1.03, 1.04, 2.01, 2.02, 2.04, 2.06-2.11, 2.14,
2.16, 4.01, 4.02, 5.01, 5.04

Total elongation 1.03, 1.04
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Table 37. : Concordance of keywords

Keyword Code Numbers
True force 1.05, 1.06
True strain 2.14, 2.15
True stress 2.14, 2.15
Upper yield stress 1.03, 1.04
Velociti 4.02
Verificgtion range 1.07

Wall thickness of tube 2.07-2.11

Weighted average 2.14

width 1.01, .03, 1.04, 2.01, 2.06, 2.08, 2.14,54k01-
4.03, 5.01, 5.03, 5.04

Yield point elongation ‘1.04

Yield stress - 1.03, 1.04

Zero error 1.02, 1.05

5. ALPHABETICAL LISTING OF SYMBOLS

All the symbols listed in Tables‘2 to 36 above are retabulated in Table 38
below. ey are listed in a coherent alphabetical order against both the Code
that identifies the international standard or draft standard in which they
appear and the designation that they are given in that standard.

Table 38. : Alphabetical listing of all symbols in use

Symbol Code Designation
a 3.04 | Angle of the diamond cone (120°)
a 303 Angle—of thediamond—cone—(126%
' 4 3.02 Angle between opposite faces at the vertex of the
pyramidal indenter (136°)
a 2.01 Angle of bend
a 4.02 The initial angle of fall of the pendulum
a 2.15 Gradient of line ln ¢ versus 1ln e
a 4.03 Angle of fall of the pendulum
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Table 38. : Alphabetical listing of all symbols in use
Symbol Code Designation

a 2.07 Angle of bend

B 4.03 Angle of rise of the pendulum

B 2.09 | Angle of mandrel

B 4.02 The angle of rise of the pendulum

B 2.10 Angle of the first forming tool

B4 4.03 Angle of rise when the machine is operated’ in|the
normal manner without a testpiece in pesition

B- 4.03 | Angle of rise when the machine is opé&rated in|the
normal manner without a testpiece/in’/position|and
without resetting the indication‘mechanism

B 4.03 Angle of rise after 11 half swings when the machine
is operated in the normal mdnner without a teptpiece
in position and without reBetting the indicatfon
mechanism

Y 4.02 Angle between plane{of symmetry of notch and
longitudinal axis ©f‘testpiece

4K, 4.05 | Difference between maximum and minimum values|of K;
during any single cycle of fatigue operation

AL 2.15 Instantaneoud extension of measurement base

AL ¢ 1.01 Increase.in the reference length between a moment t

and the’izero moment

Ar 2.14 Degree of planar anisotropy

€ 4.02 Angle between plane of symmetry of notch and [face
containing notch

€ 2.15 True strain in test piece under action of forfe F, €
= 1n (L/L,)

€, 2.14 True thickness strain

€y 2.14 True width strain

8 4.02 Angle of notch

8; 1.03 Indicated temperature

o 2.15 True stress in test piece under action of forfe F, ¢
= F(L/LgS,)

a, 1.01 Initial stress

a 2.02 Thickness of test piece

a 2.09 Wall thickness of tube

a 1.04 Thickness of a flat test piece or wall thickness of a
tube

a 1.05 Relative resolution of the force indicator of the
testing machine
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Table 38. : Alphabetical listing of all symbols in use
Symbol Code Designation

a 2.01 Thickness or diameter of testpiece (or diameter of
the inscribed circle for pieces of polygonal cross
section)

a 2.06 Thickness of test piece

a 2.08 Wall thickness ofr tube

a 2.07 Wall thickness of tube

a 2.04 Minimum thickness of wire of non-circular section
capable of being held between parallel grips

a 1.06 Relative discrimination threshold

a 2.11 Wall thickness of tube

a 4.02 Thickness of test piece

a 2.16 Thickness of the testpiece

a 5.01 Thickness of test section of test pieces‘of
rectangular cross-section

a 5.04 The thickness of test section of & rectangular cross-
section

a 1.03 Thickness of a flat testpiece,or wall thickness of a
tube

a 4.05 Crack length

a 2.10 Wall thickness of tube

a 4.01 Thickness of test piece

A 1.04 Percentage elongation after fracture

A 1.03 Percentage elongation after fracture

Ag 1.01 Percentage'creep elongation

Agy 1.01 Percentage elongation after stress rupture

Aq 1.04 Percéntage non proportional elongation at maximum
foree Fy

Age 1.04 Percentage total elongation at maximum force

Ay 4.03 Nominal initial potential energy; nominal energy

Ap 4,03 Actual initial potential energy, potential energy

Agp 4.03 Reference energy of a set of Charpy reference
testpieces

Ag 4.03 Indicated absorbed energy; indicated energy

A, 1.04 Percentage total elongation at fracture

A 1.03 Percentage total elongation at fracture

Ay 4.03 Actual absorbed energy, absorbed energy

b 1.04 Width of the parallel length of a flat test piece or
average width of the longitudinal strip taken from a
tube or the width of a flat wire
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Table 38. : Alphabetical listing of all symbols in use
Symbol Code Designation

b 2.06 Width or diameter of test piece

b 4.01 Width of test piece

b 1.05 Relative repeatability error of the force-measuring
system of the testing machine

b 201 Wrathof—tihe—test—Tprece

b 1.06 Relative repeatability error of the testing/mdchine

b 1.03 Width of the parallel-sided portion of ,a flat [test
piece or average width of the longitudinal stnyip
taken from a tube or width of flat wire

b 1.02 Relative repeatability error of the'force proving
instrument

b 4.02 Width of test piece from open. end of notch to
opposite face

b 1.01 Width of the cross-section/of the parallel length of
a test piece of square 6r rectangular cross-section

b 2.14 Gauge width of the test piece after straining|to a
specified elongation

b 5.04 The width of a rectangular cross-section where the
stress is a maximum

b 5.01 Width of teSt pieces of rectangular cross-section
where the\stress is a maximum

b 2.08 Inside width of flattened test piece

B 4.05 Specimen thickness

B 5.04 The width of a rectangular cross-section at the
gripped end

B 5.01 Width of test pieces of rectangular cross-section at
the gripped ends

b, 2.14 Original gauge width of the test piece

3.05 Indenter Constant relating projected area of the

indentation to the square of the length of the long
diagonal

e 4.02 Depth below notch

d 2.04 Diameter of round wire

d 1.06 Discrimination threshold

d 3.02 Arithmetic mean, in millimeters, of the two djagonals
d, and d,

d 2.03 Diameter of round wire

d 3.01 Mean diameter, in millimetres, of indentation

d 2.13 Diameter of a round wire

d 1.01 Diameter of the cross-section of the parallel length
of a cylindrical testpiece
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Table 38. : Alphabetical listing of all symbols in use
Symbol Code Designation

d 5.01 Diameter of the test piece where the stress is a
maximum

d 5.02 Diameter of the test piece where the stress is a
maximum

d 5.03 Diameter of the test piece where the stress ig a
maximum

d 5.04 The diameter of the test piece where the stress is a
maximum

d 3.05 Length, in millimetres, of the long diagonal

d 1.03 Diameter of the parallel-sided portion of a circular
test piece, or diameter of round wire or internal
diameter of a tube

d 1.04 Diameter of the parallel length of a circular test
piece, or diameter of round wire or internal diameter
of a tube

D 2.07 Outside diameter of tube

D 3.01 Diameter, in millimetres, of the ball

D 1.04 External diameter of a tube

D 2.01 Diameter of mandrel

D 2.09 Original outside diameterxof tube

D 2.03 Characteristic dimension'for non-circular wires

D 2.10 Original outside diameter of tube

D 2.08 Outside diameter.of” tube

D 2.11 Original outside diameter of tube

D 3.04 Diameter of ‘steel ball

D 1.03 Externall diameter of a tube

D 3.06 Diameter of hard metal ball

D 5.03 Thé-diameter or width across flats of the gripped end
of,'the test piece.

D 5.01 Diameter of the gripped ends of the test piece if
plain, or overall diameter of the threaded ends

D 5%02 Diameter of the gripped or loaded end of the test
piece

D 3.03 Diameter of steel ball

D 5.04 The diameter of the gripped end of the test piece

d, 2.16 Diameter of the punch

d, 2.06 Diameter of the spherical end of the punch

d, 1.06 Discrimination threshold corresponding to 20% of the
force range

d, 2.16 Inside diameter of the die
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Symbol Code Designation
d, 2.06 | Bore diameter of the die
d, 2.06 Bore diameter of the blank holder
d, 2.06 Outside diameter of the die
ds 2.06 | Outside diameter of the blank holder
dy, 2.16 Diameter of the circular blank
dg 2.04 Diameter of guide hole
Dy pin 2.11 Minimum diameter of the mandrel
Dy pax 2.11 Maximum diameter of the mandrel
D, 2.11 Maximum outside diameter of the expanded part [of the
test piece
D, 2.10 | Maximum outside diameter of flange
D, 2.09 Maximum outside diameter @fter testing
e 3.04 Permanent increase in depth of indentation under
preliminary test force after removal of additilonal
test force, expresséd in units of 0.00lmm
e 3.03 Permanent increase. in depth of indentation under
preliminary test: force after removal of additilonal
test force, expressed in units of 0.002 mm
E 4.05 Young’s modulus
E 1.04 Modulusof elasticity
Eg 4.03 Correction of energy losses for an angle of swing f
E, 4.03 Indicated energy when the machine is operated [in the
normal manner without a testpiece in position
E, 4.03 Indicated energy when the machine is operated |[in the
normal manner without a testpiece in position |and
without resetting the indication mechanism
E, 4.03 Indicated energy after 11 half swings when thg
machine is operated in the normal manner withqut a
testpiece in position and without resetting tHe
indication mechanism
Efax 1.07 Maximum limit of verification range
Enin 1.07 Minimum limit of verification range
F 1.06 True force indicated by the force proving insfirument
F 3.04 Total test force
F 3.02 Test force in Newtons
F 2.15 Instantaneous force applied to test piece
F 3.03 Total test force
F 3.01 Test force, in newtons
F 3.06 Total test force
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Table 38. : Alphabetical listing of all symbols in use

Symbol Code Designation
F 4.03 Force exerted by the pendulum when measured at a
distance of 1,
F 3.05 Test force, in newtons
F 4.05 Applied force
F 1.05 True force indicated by the force-proving instrument
with increasing test force
F 1.06 Arithmetic mean of several measurements of F for the
same discrete force
F 1.05 Arithmetic mean of several measurements of F for the
same discrete force
Fy 3.04 Preliminary test force
Fy 3.06 Preliminary test force
Fy 3.03 Preliminary test force
F 3.06 Additional test force
Fy 3.03 Additional test force
Fq 3.04 Additional test force
Fy 4.05 Particular value of F
F, nax 5.04 | The maximum force amplitude - of the machine
£, 1.02 Relative interpolation_error
F, 1.05 True force indicated~by the force-proving instrument

with increasing test force, for the complementary
series of measurements for the smallest range which

is used
Fe 1.02 Maximum capacity of the transducer
Fy pax 1.05 Highest value of F; for the same discrete force
Fy 1.06 Force (applied by the testing machine to be verified

- for)deadweight machines: F;=Mg

-~ for lever-type machines: F;=MgR

= for jockey weight machines, the value of F; is
indicated on the scale of the machine

Fy 1.05 Force reading on the force indicator of the testing
machine to be verified, with increasing test force
Fy nin 1.05 Lowest value of F; for the same discrete force
E& 1.05 | Arithmetic mean of several measurements of F; for the
same—diserete—foree
Fio 1.05 | Residual indication on the force indicator of the

testing machine to be verified after removal of force

Fio 1.05 Force reading on the force indicator of the testing
machine to be verified, with increasing test
force,for the complementary series of measurements
for the smallest range which is used

F;i’ 1.05 Force reading on the force indicator of the testing
machine to be verified, with decreasing force
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