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Threaded fasteners — Axial load fatigue testing —
Test methods and evaluation of results

1 Scope

This International Standard specifies the conditions for

carrying ou
fasteners, a
ation of the

Unless othe
ating tensio
perature, th
longitudinal
compliance
fastener is n

This metho

axial load fatigue tests on threaded
5 well as recommendations for the evalus
results.

'wise agreed, the tests are of the-fluctu-
\ type and are carried out at ‘room tem-
e loading applied being centric along the
axis of the fastener. Thelinfluence of the
of clamped parts on_the strain of the
ot taken into account.

i allows determination of the fatigue

strength of

The test re

hreaded fasteners.

Its can-be influenced by the test condi-

tions. For thiseason, minimum requirements are
specified to réduce this effect. In addition, calibration

based~on this International Standard are

encouraged

to, investigate the possibility of applying fhe most re-

cent editions of the standards indica
Members of IEC and ISO maintain regig
rently valid International Standards.

ISO 273:1979, Fasteners — Clearance ho
and screws.

ISO 554:1976, Standard atmospheres for
and/or testing — Specifications.

ISO 885:1976, General purpose bolts an
Metric series — Radii under the head.

ISO 4032:1986, Hexagon nuts, style 1
grades A and B.

ISO 4033:1979, Hexagon nuts, style 2

ted below.
ters of cur-

les for bolts

conditioning

] screws —

— Product

— Product

grades A and B.

and centring control methods for the testing appar-
atus are included.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements

ISO 8673:1988, Hexagon nuts, style 1, with metric
fine pitch thread — Product grades A and B.

ISO 8674:1988, Hexagon nuts, style 2, with metric
fine pitch thread — Product grades A and B.

3 Symbols and their designations

See table 1.
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Table 1 — Symbols and their designations

A Stress area A = vy 7

Area to be used in calculations of mean stress and
stress amplitude. By agreement between the user

Symbol Designation Symbol Designation
An Area at nominal minor diameter, A, = ud§/4 R Constant stress ratio omin/Omax
{4 aad\? s Width across flats of hexagons
n [ %ta 2 ¢

S (FA) Standard deviation of the fatigue load
S(aa) Standard deviation of the fatigue strength

and suppiier—rAz-rrey-be—used:

d Nonpinal size of the thread of the load verification
stug

d1 Basfc minor diameter of the thread

d, Basic pitch diameter of the thread

d3 Nonpinal rrl]linor diameter of the thread,

=|q, - &
d3 1 6
Diarpeter at the point of tangency of the fiiiet

Shank diameter of the load verification stud

dy

dy, Clegrance hole diameter

dS

D Nonpinal thread diameter of the threaded test

adaptor
F Tengile load
Fo,z Tensile load at proof stress Ry,
F, Loadl amplitude
AF, IIrDai:‘f;;ence of load amplitudes in the transition
Fp Loadl amplitude at endurance fatigue limit
Fm Megn load
H Height of the fundamental triangle of the\thread
N Nunpber of stress cycles
Ng The number of stress cycles in the case where the
test|has discontinued without failure
p Faildre probability
) Failyre probability in.the finite life range
Py Failyre probability,in the transition range
P Pitch of thethread
R Minjmum tensile strength

S( log N ) Standard deviation of logarithm of the-fatigue life

a B Cpgfﬁcients of regression line for(the indlined part
of S/N curve
0, Stress amplitude
Oa Stress amplitude at endurance fatigue limit
Oax Axial tensile stress
Oy Bending stress
Om Mean stfess
Ormin Minifhum stress
O max Maximum stress
OMin Minimum stress at endurance fatigue limit
OpMax Maximum stress at endurance fatigue lirit

OAN Fatigue strength at N cycles

Oan Estimated value of finite life strength at

m,min

N=5x10*
Oag Estimated value of finite life strength at
N=1x10°
O Stress amplitude of the i test in the finite life
" range
Oaj Stress amplitude of the j™ test by staircage method
Aoy Interval of stress amplitude of the test af the finite
@ life range (inclined part of S/N curve)
Aoy Difference in levels of stress amplitude ip the tran-
a sition range
NOTES

1 The symbol A is used in the case of estimated val-
ues. For example, the estimated value G,y of tHe fatigue

4 Principle

Test are made on threaded fasteners to determine
fatigue properties such as those shown by the
Wohler curve (S/N curve).

Threaded fasteners to be tested are mounted in an
axial load fatigue testing machine and subjected to
fluctuating tension type loading.

4 b o4 b ™ £ il AL
Sty at te oot UT CYyUTCSTTvT

2 The symbol — is used in the case of o, or logN val-
ues which are derived from the regression line; e.g. o,
or logN.

Tests with constant mean stress o,, or constant
stress ratio Rg = oin/omax May be used. Constant
mean stress is used generally to determine infinite life
[see case (c) in figure 10].

Constant stress ratio is generally for quality accept-
ance testing [see case (a) in figure 10].
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The test is continued until the test piece fails, or until
a predetermined number of stress cycles has been
exceeded. Generally the number of test cycles is de-
termined by the material or by the endurance fatigue
strength of the test specimen. Unless otherwise
specified, the definition of failure is complete separ-
ation of the fastener into two parts.

5 Apparatus

5.1 Testing machine

ISO 3800:1993(E)

total number of cycles per test. The testing machine
shall be calibrated periodically to ensure this accuracy.
The frequency range of testing shall be between
4,2 Hz and 250 Hz. The testing machine shall induce
a sinusoidal fluctuation in load in the test piece.

The testing machine shall have a device to prevent its
automatic restarting after stopping due to electrical
power service interruption.

5.2 Test fixtures

The testing| machine shall be capable of maintaining
automatically the loads to within + 2 % of the re-
quired valgyes throughout the test and shall be
equipped with a device for counting and recording the

Ruo§/

The test fixtures shall be capable of trgnsmitting an
axial load to the test piece. Figures-1-and 2 give basic
requirements. Self-aligning devices afe not rec-
ommended, see 5.3.

Perpendicularity and concentrigity tolerances in
millimetres, surface roughnesg in micrometres

! ©[¢ 0,07]A]

® 1,15s
Symmetrical windows
_ /_ (optional)
N ] g
| L] 0.025TA]
Ruo,ei 7 i
Q
/ A
4

T

dhn

7
]

36 HRC to 40 HRC

do* 1712

dn Is in accordance with IS0 273, fine series.
dq is inaccordance with 1SO 885, finished products.

1) Surface may be case-hardened 0,25 mm to 0,5 mm deep: maximum hardness,

HRC 60; minimum hardness, 5 points HRC greater than that of the test part.

Figure 1 — Fixture without insert
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Perpendicularity and concentricity tolerances in
millimetres, surface roughness in micrometres

®115s

_,-\/\_4'_\\ ‘/[

Symmetrical windows
(optional)

L] 0,025]A]

AN

RuOé/

%
B

\ l
J

N\

7

M e
36 HRC to 40 HRC

2
o
[«

8

5.3 Test alignment

Periodically, the alignment of the test set-up shall be
verified. This [shall be determined by using a load
verification styd (see figure 3)'with four strain gauges
located at 909 on a common centreline around the
axis. The length of the\parallel part of the load veri-
fication stud ghall be four times its diameter. When
measured at 50 % of the load range used on the ma-
chine, the differénce between the maximum stress

da+ IT12

dy is in accordance with IS0 273, fine series.
dq is in accordance with ISO 885, finished products.

1) The use of an insert shall not affect the rigidity of¢the)fest fixture.

2) Surface may be case-hardned 0,25 mm to 0,5 mm deep: maximum hardness,
HRC 60; minimum hardness, 5 points HRC greater fHan that of the test part.

Figure 2 — Fixture<with insert

A

\

Counterbore (optional)

any excentric loading may cause fatigue tgst results
to vary widely.

5.4 Internally threaded component

For fatigue testing of standard products, the appro-
priate size and property class of nut in agcordance
with 1ISO 4032, ISO 4033, ISO 8673 or ISO[8674 or a
threaded adapter shall be used.

0.+ 0p and the nominal tensile stress o, shall not
exceed 6 % of the nominal tensile stress (see
figure 4).

Self-aligning devices are not recommended. If they
are used, alignment shall be checked carefully since

If special bolt-nut combinations are tested, a precise
description of the nut shall be given as specified in
8.2.

If threaded adapters according to figure5 are used,
they shall be described in accordance with 8.2.
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Cylindricity, perpendicularity and concentricity
tolerances in millimetres, surface roughness in micrometres

0,01 0,01

P
1z

g

— ——{A0.01]
©[® 0.01]A [©]® 0.01[A+—
lfds

1) The tolerance class of the screw thread shall be &h.
2) ds =d

Figure 3 — Load verification stud

.

Op

a‘ﬂ X

\ Parallel part of load

verification bar

ST

ds
4F
Ogx = —>
a:x nd?
T < 0,06

Figure 4 — Stress distribution in the shank of the Toad verification stud
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5.5 Test was

A chamfered t
head to provid
or the fixtures
ameter of the
equal to the d
fillet (d,) with
faces of wash
The hardness
of the fixture.

Where a test
the test report|

brs shall be parallel to within 0,01 mm.
bf the washer shall be the same as that

ivasher is used, it shall be indicated in

(see 8.3).

pitches from the unthreaded portion of the $
the nut threads shall be fully engaged; a b

© |SO

Flatness, perpendicularity and concentricity tolerances
in millimetres
01)
[A] 36 HRC to 40 HRC
i 1]0,03]A]
Q . [710.01|Not convex
N | \ i
|
|
SN - N\ -
< |
o '
A |
| ,
1) Thread tolerance 6H.
Figure 5 — Threaded test adapter
hers 6 Test procedure
bst washer may be used under the bolt The capacity of*the testing machine shall bg selected
b clearance for the head-to-shank fillet, so that theé maximum load on the test spgcimen is
may be chamfered. The maximum di- equal_toZor greater than 10 % of the maxinmpum scale
45° included angle chamfer shall be capacity of the machine in the test corjfiguration
ameter at the point of tangency of the selected. The bearing face of the nut or the face of
a + IT12 tolerance (see figure6). The the threaded adapter shall be located at |east four

hank and

olt length

of at least 2P shall protrude beyond the tesft nut (see

figure 7). Test nuts shall be used once only.

Threaded test adapters may be used confi
long as they assemble freely on the
threaded part each time and no damage
observed.

454
Q
T &
IS ! A
T - r>;<, =

% A L]
. A | 3
| i A

G 7 2
do+IT12 L\’s"\
Figure 6 — Test washer (assembled) Figure 7 — Location of test nut

nually as

externally
has been
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The specimen shall be assembled freely in the fixture
without binding or forcing. No torsional stress shall
be induced in the assembly by torquing the nut; i.e.
the load shall be induced in the assembly by the
testing machine.

The threaded fastener and test nut shall be thoroughly
cleaned and then coated with SAE 20 oil or equivalent
prior to testing.

The test frequency shall be selected so that the tem-
perature of the test specimen does not rise more than
50 °C durin rod:

be measuregd at the first engaged thread.

At frequen{ intervals throughout the test period, the
load shall pe monitored to ascertain that the load
conditions have not changed.

Results of fatigue tests are affected by atmospheric
conditions. [Therefore, if possible, atmospheric condi-
tions, parti¢ularly humidity, should be checked in ac-
cordance with ISO 554:1976, 2.1.

7 Evaluption of results

A comparafive assessment of fatigue strength values
is only possible when the tests and the evaluation of
results are farried out in a uniform manner.

Fatigue stréngth values can be determined in the fit
nite life rarjge (failure of all test pieces before a pre-
determined| number of stress cycles is reached)-and
in the transftion range where, up to the predetermined
number of|stress cycles (in general 5. 10° to 107
stress cyclgs), failures as well as non<failures will oc-
cur (see fighre 10). As a function of the test objective,
the fatigue| tests are carried out and evaluated ac-
cording to fwo methods:

a) a mininpum number of stress cycles is reached at
a predetermined stress amplitude in the finite life
range and transition range, respectively;

b) the pogition.and size of scatter of the finite life
range gnd-transiti i -
termined using statistical evaluation methods.

7.1 Tests in the finite life range

The test in the finite life range is the test for obtaining
the finite fatigue life data of threaded fasteners and is
generally applied for production control of products,
quality assurance at delivery and the like. When the
product specification defines the stress and the num-
ber of stress cycles and the other conditions are not
specified, generally a minimum of six products should
be tested.

ISO 3800:1993(E)

Furthermore, this test shall be made by using either
the method to keep the mean stress (o) constant or
the method to keep the ratio (Ry) of the maximum
stress and the minimum stress constant (R, = 1/10 is
generally used).

7.1.1 Quality control test

A statistically valid sample shall be taken for test pur-
poses as agreed between the user and supplier. The
sample should be increased by at least 10 % to allow

7.1.2 Determination of position‘and slope of the
finite life range (Design test)

The scatter in the number©f'stress cycles in the finite
life range can economically only be approximated us-
ing statistical calculatioh methods.

For assessment of the finite life range, the fatigue
tests shall becarried out on at least two ptress levels,
which should“be chosen so that numbers of stress
cycles areobtained between 10* and 5 % 10°.

The.number of tests (sampling size) pef stress level
depends on the selected statistical evaluption method
and the required prediction reliability for the probabili-
ties of failure py; e.9. p; =10 %, 50 % or 90 %.

The minimum number of test pieces should not be
less than six.

The scatter in the finite life range on ong¢ stress level
can then be determined by taking as a pasis, for ex-
ample, the normal Gaussian distribytion in the
Gaussian probability net and by using th¢ estimator

_3i—-1
pr= 3n+1
where
D is the assessed value for the [probability of

failure in the finite life range;

t piece;
n is the number of test pieces tested.
The following example explains the procedure:

n = 8 bolts are tested with the constant stress ampli-
tude o, = 150 N/mmz. The stress cycles reached until
failure are, in chronological order:

N = (169, 178, 271, 129, 405, 115, 280, 305) x 10°%,

At first the numbers of stress cycles are arranged ac-
cording to size, and ordinals i are assigned to them.
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The first test piece with the lowest number of stress
cycles receives the ordinal i =1, the n" test piece
(with the highest number of stress cycles) the ordinal
i=n=8.

This results in the order or evaluation system given in
table 2.

Now the numbers of stress cycles belonging to the
respective probabilities of failure p; are plotted in a

© 1SO

7.2.2 Determination of position and size of the

transition range

anmala s thn fFimita A ram~a +ha

Dyl Cllldluyy' VVILII UIC e o ranyc, uic
transition range can economically only be approxi-
mated using statistical calculation methods.

In practice, two statistical evaluation methods are
basically preferred:

gression line).
using this com

EXAMPLE

Nig=110x10
(i.e. 10 % of a
110 x 10° str
stress cycles
cles).

Gaussian probability net (figure 8) and the individual a) stepwise changing of the stress amplitude after
results are replaced by a compensation line (re- each individual test (staircase method);
he limits N,q, Ngo and Ny, can be read
pensation line. b) changing of the stress amplitudeDafter having
tested several bolts at a constantstress|level (e.g.
boundary method, arc sine method).
i Ngo =213 x 10% and Ngo =415 x 108 These evaluation methods are-based on mpdel func-
test pieces are expected to fail within tions which approximately Tepresent the djstribution
ss cycles, 50 % within 213 x 10° of the population of the. test lot.
nd 90 % within 415 x 10° stress cy-
Therefore the median o,g, (fatigue strength with
50 % probability-of-failure) and the limits of the tran-

7.2 Tests in
range)

the transition range (infinite life

7.21 Achievt\g a given number of stress cycles

without failur

For checking w
number of stre
test pieces s
stress amplitu
the user and
creased by at

hether the requirement for a minimum
s cycles is satisfied, a minimum of .six
nall be tested at the predetermined
e, unless otherwise agreed between
supplier. The sample should*be in-
east 10 % to allow for unforeseen dif-

sition range (e.d. 610, oago) are to be determined.

Experience has shown that about 15 to 20 tést pieces
are necéessary in order to be able to detefmine the

fatiguestrength o5, Within a tolerance of 4 5 %.

transition
gher (e.g.

Fot the determination of the limits of the
range, the number of test pieces is clearly h
about 20 to 30 test pieces for op1¢).

As to the reliability and accuracy of the vallies to be
obtained, the arc sine, the staircase and |boundary
methods, which in general are based on tme normal
Gaussian distribution, are approximately eqdally good

ficulties. under the same test conditions.
Table 2 — C[rder system for the statistical evaluatlon of 8 fatigue tests with a stress alrplitude
of o, = 150 NJmm? in the finite life range
Ordinal i 1 2 3 4 5 6 7 8
Number of stress cycles
115 129 169 178 271 280 305 405
N x 10° (in ascending order)
Probability of failure, p;, %
_3i-1
pr=3, 7 * 100 8 20 32 44 56 68 80 92
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N
W

~
v
o

99.98

99.95

0
o
0

N
o
o]

99.5

99

Qo

95

Ngo = &15%10% I

%
N

(=]
N

80

70

60

Probability of failure, p¢

50 Nso = 213 x 10

40 o

30 P

110 x 102

10 Nao

100 200 300 400 500 x 103
Number of stress cycles fo failure

(M0, Nso. Ny =_number of stress cycles with 10 %, 50 % or 90 % probability of failure respectively)

Figure 8 — Probability of failure p; and number of stress cycles in the finite life range, determined on the
basis of 8 fatigue tests with ¢, = 150 N/mm?
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7.2.3 Procedures of staircase, boundary and arc
sine methods

7.2.3.1 Staircase method

Test the first test piece at a stress level which shall
be as close as possible to the expected median of the
transition range. If failure occurs, decrease stepwise

the load for the next test nieces (the same step en-rn\
1 LASY LIV 1HITVAL LtUoL '-l VLU \vUiv vuiiiv JLG'J

until there is non-failure. After a non-failure, increase

the load stepwise until failure occurs. If non-failure is
recorded for the first test niece. the procedure is re-

© SO

cles Ng, the load amplitude is subsequently increased
until the first test piece fails. In the example, this is
the load amplitude F,, =4 000 N. Carry out several
tests on U'le |eve| on wnlcn Inere IS now TOF Tﬂé TITSI
time an event (failure or non-failure) deviating from the
previous tests. Thereby the number of test pieces
depends on the required accuracy of the result. In this
example, the number of test pieces is eight. For the
selection of the second load ampmudc, it is advan-

tageous to know the width of the transition range; this
allows the second level to be chosen, in a math-

amatinally 1ieafiil wav at ite limit whara tha avnacted
e e ] > ot

versed. In practice, the procedure very quickly centres
on the median| and, in the case of a large number of
test pieces and a favourable position of the starting
stress level, the frequencies of failure and non-failure
are the same qr nearly the same. The event occurring
less frequently] as a whole is used for the calculation.

a) expected rhedian

A
FA50=Fao+AFaII(F ix)

b) expected dtandard deviation

2
S(Fy) ¥ 1,620F ( ﬂE‘-A— + o,ozg)

CE|-
¢?

where ==

(See explanations of symbols in table3.)

Table 3 shows jan example of the €valuation of fatigue
tests by the sthircase method.

7.2.3.2 Boundary method

ﬁ/\'JU\J\ﬁU
result becomes more exact.

The foiiowing appiies to the determinatign of the
second level:

Fgp =Fy + AFyg

wit
vviulg

AFuy= (1 =% )BF, for r < 0,5n

or

ARz = — +BF,, for r> 0,5n

Quantity B takes account of the width of the|transition
range. For B, a value between 0,15 and Q,2 is rec-
ommended.

On the second load amplitude, found in thg example
in figure 9, again eight test pieces are testefd and the
probabilities of failure, p, are plotted in the|Gaussian
probability net according to the estimator:

3r-1
= 3n+1

[figure 9, b)]

where
) . is th f fail ;
The procedure| for thesboundary method is explained ’ 's the number of failures
on the basis of figure 9. As the position of the transi- n is the number of test pieces tested.
tion range is rjot_known prior to the test and can in qe

general only be approximated, first test a test piece
on a first load amplitude. In this case, this load ampli-
tude F, =2 500 N. If this first test piece shows no
failure up to the predetermined number of stress cy-

10

Using the normal Gaussian distribution, the two points
determined can be connected to form a straight line
which then allows determination of the median Fagq
and of the limiting values, such as Fao and Fpg, etc.
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Table 3 — Example of the evaluation of fatigue tests by the staircase method

Test piece : Hexagon head bolt ISO 4014 - M10 x 80 - 8.8
Mean load F,, : 0,6F,, (N)
1 2 5161|718
Fa (N) x Failure o Non-failure z | f | 2
4 700 X 3]1]0]07]O0
4 300 X X 0 X 2 1 2 4
3 900 X X o] o] X 0 X 1 3 3 3
3 500 o] o] o) 0 3 ofl|oO
TestpiecdNo. |1 |2 (3|4 |56 (|7 ([8]9|10]11}12]13]|14]15
Sum of columns 3, 4, 6, 7, 8 — 117 5|7
C| A E
FA50=F°+AFaH(% ;tx) —3929N
CE — A®
S(Fy) = 1,62AFan(7— + 0,029) =177N
Column 1: load amplitude
Column 2: indication of event (failure x, non-failure<a)
Column 3: number of failures per load amplitude
Column 4: number of non-failures per load-amplitude
Column &: ordinal z, starting with 0 at the lowest load amplitude
It is assigned to the event with the lower frequency in columns 3 and 4 respectively. Ir} the example
in table 3, it is columnr*4 with only 7 non-failures as compared to column 3 with 9 failures.
Column 6: frequency, repétition of values from column 3 or 4 with the lower sum (here column 4).
Column 7: product of-columns 5 and 6 (zf)
Column 8: product-of.columns 5 and 7 (z%)
C A E: sum“of columns 6, 7 and 8
Fp! lowest load amplitude in columns 3 or 4 with the lower number of events (here colump 4,
Fy, =3 500 N)
Fpsg : median, load amplitude with 50 % probability of survival
J + 0,5 when column 6 = column 4
X .
[ —0,5 when column 6 = column 3
AFyy: step (here AF,; =400 N)
S standard deviation

1
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4500
r 90
4000 F[x = x = o x = Fa &
= y g
iy ° _ g
H ° 5
3 3500 flo / L z 50 V4
‘_é ) L :g‘ Pt = E
;3000-0 0 o x o o o ¢ Fa2 g 3n+1
g
2 1° 510 ,/
a
2500 . /
2 4 6 8 3000 3500 4 000
Number of test piece —= Load amplitude £ Fy, N ———=
x Failure
o Non-failure
a b
Figure 9 — Example of the execution and evaluation of fatigue tests according to the boundary method
7.2.3.3 Arc sine method 7.4 Combined test method
The procedurq for the arc sine method jis similar to
that for the bgundary method. Carry(out fatigue tests
on several eqyidistant alternating.load levels with the
'same number]| of test pieces-per level. For each of .
these levels, dalculate the corresponding probabilities 7.4.1  Number of test specimens
of survival usjng the arcsin\/;p transformation, for
example,
1 =arcsiny/ (KKT)/(n+ 1) +arcsing/ r/(n+1)
At least 14 specimens are required for the|test, that

Determine the transition range either graphically in a
corresponding probability net or mathematically by
determining a regression line after the corresponding
transformation of the calculated values.

7.3 Development of complete Wohler curve
(S/N curve)

For the development of a complete Wéhler curve, the

results of the test according to 7.1.2 and 7.2.2 are
represented graphically in figure 10.

12

is 2 specimens for each of four stress amplitude lev-
els (8 pieces in total) in order to determine the inclined
part of the S/N curve, and 6 specimens in order to
determine the horizontal part because the staircase
method requires a small number of specimens. Since
the test does not always proceed, in practice, as
shown in figure 11 and there are some cases where
more than 14 specimens are required, reserve some
extra specimens.
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mbers in the figure show the order of test.

the finite life range

d for the finite life range (inclined\part
e) is as follows.

ite life strength ons and ,oag of the
=5x10*and N =1 x10° by referring

to existing data on materials of-“the same class,

specimens of
the same type

Obtain Ag, =
values.) Take t
for intervals o

the same shape ‘and stress cycles of

oan — 0ag)/3: (Round off the numerical
his value of Ao, as the initial set value
the,_test stress amplitude in the in-

clined part, and

take opp + kAo (k= £ 1, £ 2, ...) as

Number of stress cycles, N

ure 11 — Example of basic pattern of combined-test method with 14 specimens

Test the first specimen at the stress amplifude level

0,(1) = opp — Ao,y

Test one specimen at a time in the order

0a(2) = 05(1) — Aggp, 0,(3) = 0,(2) — Adyy, .

by lowering the stress amplitude levels by
time until the first unbroken specimen is obt
this case, check the value of Ac, as the

.r

Ao, each
gined". In
test pro-

gresses, correct it and reset Ag,; for subsequent lev-

els, if necessary."

Test one specimen at each of the stress amplitude

levels at which no specimen has been broke
the four higher levels adjacent to the level?
the unbroken specimen has been obtained
one broken specimen is obtained at each

n, among
at which
, so that
of those

the initial set value for the test stress amplitude level.

four stress amplitude levels.

1) If the predictions for g, and g, are notably inadequate, some specimens will not be broken at o,(1). In that case, test one
specimen at a time in the order

02(2) = 0,(1) + 240, 0,(3) = 0,(2) + 240y, ...,

until the first broken specimen is obtained, by raising the stress amplitude level by 2Aq,; each time instead of lowering it by

Ady;.

2) When there are two or more stress amplitude levels at which no specimen has been broken (this is possible in the case
corresponding to footnote 1), the highest stress amplitude level among them shall be taken.
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