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ALUVINTUM ALLOY PANEL3S COF VARICGUS LEMGTH-IDTH RATIOS

by
T. J. Carter

Panel s of 2024~T3 clad material of one width and of four length-width
rati os were tested under constant amplitude fatigue loads in tension. Varia-
tions were observed in the rate of crack growth with change of |ength-w dth
ratio. The variations are greatest at the highest stress level tested. The
results for panels of small length-width retio were influenced by the proximty
of the end attachments to the test sestion. Information obtained from static
longitudinal strain measurements was generally in accord with the results of
the crack growth tests.

It is recommended that tests perfornmed to assess fatigue crack growth
characteristics of materials in unstiffened penels, should be made with a
lengtia~-width ratio about 21,

. Repl aces R.4+E, Toch, Zoport X0. 66366 - ...R.C. 28966.






CONTENTS

Page

1 | NTRODUCT! ON 5
2 SPECIMENS 3
3 LOADING  CONDI TI ONS b
4 CRACK MEASUREMENT 6
5 RESULTS OF CRACK GROWTE TESTS 1
6 STRAI N MEASUREMENT TESTS 1
1 SU.NARY OF RESULTS 8
8 SOHULUSIONS 9
Tabl e 1 Nominal chem cal compnsition and static strength properties

of 2024-T3 materi al 10
Table 2 Results of fatigue crack growth tests at stress 5000

+4000 1b/in¢ "
Table 3 Results of fatigue crack growth tests at stress 7500

+6000 1b/in? 13
Table 4 Results of fatigue crack growth tests at stress 10000

+8000 1b/iné 15
Reference 17
I'llustrations Figures 1-16
Detachable abstract cards

ILLUSTRATIONS
Fig.

Speci men and notch !
Side view of aparatus and specinen 2
Increase of crack length with cycles at stress 5000 4000 lb/j.n2 3
Increase of crack length with cycles at stress 7500 *6000 :Lb/in2 4
Increase of crack length with cycles at stress 20000 *80CO lb/in2 5
Variation of crack growth rate with craci length in panels of
different length-width ratios at stress 5000 #4000 1b/in? 6
Variation of crack growth rate with crack length in papels_of
different length-width ratios at stress 7500 6000 1b/in? T
Variation of crack growth rate with crack length in panelg of
different length-width ratios at stress 10000 8000 1b/in 8
Variation of crack growh rate with panel ratéo at particul ar
crack lengths.  Stress level 5000 *4000 | bffn 9
Variation of crack growth rate with panel ratio at particul ar
crack lengths. Stréss level 7500 #6000 1b/in 10
Variation of crack growth rate with panel ratig at particular
crack lengths. Stress level 10000 5000 1b/ine 11
Positions of the strain gauges on the cracked and uncracked panels 12



ILLUSTRATIONS (Contd)

Distribution of strain across the centre of uncracked panels of
ratios 1 : 1 and 4 : 1

Distribution of strain across the centre of cracked panels of
ratios 1: 1,2 : 1, 3: land 4: 1

Distribution of strain across a panel with a 4.5inch crack, on
a line 12 inches fromthe crack

Distribution Of strain across a panel with a 4.5inch crack, on
a line 3ginches fromthe crack

15

16



1 | NTRODUCT! ON

Design data on fatigue crack growth in sheet material have been collected
from many i ndependent sources. The data have been obtained from tests on
panels of various lengths, wdths, thicknesses andIength-width ratios. The use
of panels of such varied geometry may have introduoed scatter into the data.
This paper presents the results of an investigation of the effect of panel
| ength-wi dth ratio at constant panel w dth and thickness in clad alum nium
alloy material to specification 2024~T3. The tests were made on unstiffened
panels of 0.080 inch thick material wth central notches. Length-width ratios
of 1 : 4,2 : 14, 3: iand 4 : 1 were used, the width being 10 inches in all
cases. The tests were made with constant smplitude fluctuating tension. Three
alternating stress levels were investigated, the ratio of alternating stress
anplitude to mean stress remaining constant. The test results indicate that
the length-width ratio of the panel my have a significant effect on the rate
of growth of fatigue cracks which are subjected to otherwise nomnally identical
conditions, and it is suggested that a length-width ratio of 2 : 1 mght be
standardised for material assessment tests.

Alimted investigation of the strain distribution in the vicinity of a
crack showed that the nmagnitude of the strains varied as length-width ratio was
changed, in a manner corresponding to that of the observed crack growth rates,

2 SPECIMNS

Speci mens of four length-widtn ratios, 1: 1,2 : 4,3: 1and 4 : 1
were tested*. These ratios were chosern to cover the renge normelly used to
obtain crack growh data. AlL specinens, s shown in *ig.1, were 10 inches
wi de and 0.080 inch thick, being made from 2024~-T3 material with central
notches 0.5 inch | ong. The geometry of the notch is shown in Fig.1 being |eft
as finished by a saw, in order toinitiate cracks as quickly as possible. To
achicve accurate axiality of load, all bolt holes =2t the ends ware drilled
through a jig.

The ends of the specinens were clonped by £ inch dianeter high tensile
steel bolts, between % inch thick mld steel plates. The bolts were tightened
with a torque of 30 1b/ft.

*For convenience these are refcrred to as 1. 1 panels, 2 . 1 panels, etc.
in the subsequent text.



The material was supplied in 8 ft x 4 ft sheets and twel ve pancls were cut
from each sheet, conprising three set s of the four different length-width ratios.
In all cases the loading axis was parallcl to the direction of rolling.

The nomnal chemcal conposition and static strength properties of the
material are given in Table 1.

3 LOADING CONDI TI ONS

The tests were made in an Avery Schenck Long base 20 ton machine and the
stresses applied to the panels were a constant anplitude sinusoidal stress of
anpl i tude s, superinmposed upon a rrean stress of magni tude 1. 25 Sa. The three
val ues of S used wer e 4000 lb/ln , 6000 1b/:m and 8000 lb/ln . Tne repeat-
ability of a given stress level from specimen to specinen was *2%. Having set
the stress level, the machine control system permtted a variation of stress
level with tinme of about *3%.

Tests were nade at each val ue of s_on three nominally identicel Speci mens,
at each of the four length-width ratios. The twel ve panels used at any one
value of s_were taken from one sheet of material so that any sheet-to-sheet
variation iun material properties would not invalidate the conclusions drawn
on length-width ratio effect.

It was found during prelimnary tests that panels of ratios 3 : 1 and
4 : 1vibrated in a direction perpendicular to the plane of the panel. The
vibration was prevented by applying slight clanping pressure along the two
free edges of the panel with felt pads on lengths of |ight steel angle section.

b CRACK MEASUREMENT

A photographic nethod was enployed and a side view of the arrangenent is
shown in Fig.2. The nethod relied upon the fact that the surface of the sheet,
having a snooth finish, formed a nirror on which the crack appeared as a dark
line. Transparent plastic sheets with scales along their edges were placed
along each side of the crack so that the length could be recorded.

A counter of cycles was arranged to appear in the photograph. Thus each
frame of film recorded the nunber of cycles and associated crack length. In
order to obtain adequate accuracy of resolution it was necessary to use very
fine grain mcrofilmand a very short exposure froman electronic {lash unit
to mnimse the effects of notion, About 15-20 phot ographs were taken in each
test at approximately equal increments of crack Iength. Typical curves of
variation Of crack length with cycles of stress are shown in Figs.3, 4 and 5.



5 RESULTS OF CRACK GROWTH TESTS

The data from the tests were anclysed by a digital conputer using a
modi fication of the method of Rooke, Gunn, Ballett and Bradshaw1. For each
test the analysis produceda table of Crack growth rates associated with parti-
cular crack lengths.  There was some scatter in the crack growth rates pm-
duced in the three nomnally identical tests at each stress |evel and panel
ratio. The geonetric neans of the rates at particular crack |engths were used
to plot a curve of mean crack growth rate against crack |length. Fig.6 shows
curves of this type for four panel ratios at a stress |evel of 5000 4000 lb/in?'.
Figs.7 and 8 show the results at stress levels of 75006000 lb/in2 and
10000 *8000 lb/in2 respectively.

The graphs on Figs.9,10 and 11 show the variation of crack growth rate
with change of length-width ratio for various crack |engths. In general the
crack growth rate is highest at length-width ratio 1 : 1 falling through ratio
2: 1toamninumbetween 2 : 1 and 3: 41 and rising again to 4 : 1, This
variation i s nost marked at the highest stress level (10000 +8000 lb/in2 -
Fig.11) where, taken as an averagefor all crack |engths, the mninum value is
about 60%o0f the value at ratio 1: 1. At stress level 7500 £600C ZLb/in2 -
Fig.10, for crack lengths from 1.2 inches to 4.8 inches inclusive, the
variation is |less nmarked, the m ninumval ue being on average about 70% of the
value at ratio 1 : 1. At crack length 0.8 inch at this stress level scatter
in crack growth rate prevents the assessment of a general trend. &t the
| onest stress level, 5000 #4000 |b/in2 - rig.9, for crack lengths up to and
including 3.2 inches, the mninumcrack growth rate is on average about 75%
of the value at ratio 1 4. Above a crack length of 3.2 inches at this stress
level any general trend is difficult to find because of scatter in crack
growt h rates,

6 STRAI N ME:SUREMENT TESTS

Measurements were made of static longitudinal strain at the centre of
cracked and uncracked panels to see if the trend in the variation of crack
growth rate with change of Iength-width ratio could be associated with a trend
in the variation of strain.

Strain gauges were positioned on 1: 4 and 4 : 1 uncracked panels as
shown in 7ig.12(a). Measurements were made of the increments of strain caused
by an increment of applied stress from 1000 J.b/in2 to 11000 1b/in2. The
results are shown in Fig.13 and it is seen that the distribution of strain at
the uncracked test section is |ess uniformon the short panel, which over the



m ddl e 30 of the width, has a strain 7% higher than the nean strain. It could
be inferred that conditions would be nore severe on the 1 : 1 panel at |east

in the early stages of crack growh. The proximty of the end fittings to the
centre of the panel will affect the relationship betiveen the nagnitudes of the
[ ongi t udi nal strains and the transverse strains induced by Poisson's Ratio
effects. This may account for the fact that the average |ongitudinal strain

is generally lower at the test section inthe 1: 1 panel than in the & : 1
panel under the same axial |oads.

To determ ne the effect of panel ratio on the strain distribution near
the tip of a crack a second series of strain neasurenents was made on a cracked
panel , which was progressively shortened from rutio4: i1toratio 1 : 1, The
gauge positions are shown in Fig.‘lZ(b), and ~gain neasurenents were made of
increments of strain at these points caused by an increment of applied stress
from 1000 lb/in2 to 11000 lb/inz. The results are shown in Figs.14, 15 and
16. It is seenin Fig.14 that at the test section, the strainin the1: 1
panel is higher than that in any of the others, and the strain in the L4 : 1
panel is higher than that in the 3 : 1, Tigs.15 and 16 alsc show that over
most of the panel width the strains at the other neasurenent sections are
highest in a panel of ratio 1 : 1. It may be assumed that the strain measure-
ments in the longitudinal direction alone give a general indication of the
local stress conditions in the panel. The crack propagation rates under the
test conditions which obtzain in this work have been found to be dependent on
the third, or sonewhat higher, power of stress and therefore the conparatively
smal| variations in strain could account for the observed variations in crack

propagat i on.

7 SUMM:RY OF RESULTS

In view of the variations which have beer found in crack growth rate
with panel ratio, and the supporting evidence from the strain neasurenments, it
is considered that an effect of panel length-width ratio could contribute to
variations in neasured crack growh rates in panels of varying geonetries.
There is clearly a need for standardisation of the geonmetry of test panels used
to obtain design data. Panel s of length-width ratio as lowas 1: 1are
undesi rabl e because the distribution of strain at the test section is affected
by the constraint caused by the end plates. Similarly panel s of high length-~
width ratio are undesirabl e because panel resonance may conplicate testing. It
is therefore recommended that a panel length-width ratio of about 2 : 1 should

be chosen.



8 CONCLUSI ONS

Panels With four different Iength-width ratios have been tested at three
stress levels, in nne material at nne thickness and w dth.

At the highest stress level tested (10000 :80001b/in2) crackgrowt h
rote was fastest in panels of length-width ratio 1: 41 falling tn a mninum
for 2 ratio between 2 : 4and 3: 1and rising a little for ratio 4 : 1, The
mni mumis about 60%0f the value measured at ratiol: 1, 4t the niddle and
| owest stress levels tested a simlar but weaker trend is shown.

The results of the crack growth tests are confirmmed by an investigation
of static longitudinal strain at the test section of cracked and uncrccked
panel s.

It IS recommended that material assessment tests in crack propagation
shoul d be done with a panel length-width ratio of Gout 2 : 1.



Tabl e 1

Noni nal cheni cal conposition ond static Strength properties

of 2024-T3 material

Core Cladding
El ement - )
mn. v mx. % max. %
Copper 3.8 4.9 0.10
Magnesi um 1.2 1.8
Msnganese 0.30 0.9 0.50
Iron 0.50
Silicon 0.50 0.70
Chmm um 0.10
Zinc 0.25 0.10
Gt hers, each 0.05 0.05
Qhers, total 0.15 0.15
Aluminium Remai nder 99.30
Mechanical  properties
Tensile strength mni num 62000 1b/in2
Yield strength (0.2%) 40000 :Lb/in2

Elongation in 2 inches 15%




Table 2

Results of fatigue Ccrack growh tests at stress 5000 *4000 1b/in2

Panel ratio 1: 1
speci nen 1 Specinmen 2 Specimen 3
Cycles Crack length | Cycles Crack length | Cycles Grack length |
24 200 0.55 43 500 0.70 31 200 0.63
53 000 0.74 o5 900 1.18 86 000 1.01
119 900 1.19 120 300 1.51 123 900 1.42
151 700 1455 141 300 1,91 168 300 2.15
177 200 2.01 158 400 2.3 190 200 2.72
204 700 2.80 169 a00 2.66 200100 3.10
215 500 30 34 178 400 3.02 208 800 3.55
221 100 3.66 189900 3.54 21.5 700 4.13
225 800 4.01 202 900 4.71 218 800 4e51
230 000 4.50 205 500 5.28 220 oo 4.72
232 400 5.04 206 400 5.70 221 Q00 4.89
234 200 5.48 207 200 6.13 222 000 5.36
235 100 5.88 207 400 6.38 224 000 5.77
235 400 6.08 224 700 6.22
224 900 6.52
Panel ratio 2 : 1
Speci nen 4 Specimen 5 ° Specinen 6
Cycles Crack length Cycles Crack length | Cycles Crack length
29 000 0.52 19 300 0.57 38 100 0.56
59 900 0.73 59 100 0.78 68 800 0.7-1
122 600 1.20 74 500 0.89 146 500 1.08
155 400 1.49 119 800 1.26 193 700 Lo &7
189 600 2.08 157 200 1.72 224 200 1.82
205 600 2.31 198 900 2.55 250 600 2.31
221 300 2.81 205 600 2.78 262 200 2.66
232 700 3.21 220 900 5032 | 3.06
240 000 3.59 224 300 3.49 563 )88 3,86
245 200 3.96 231 100 4.00 291 900 4.70
250 600 4.52 235 100 4.44 292 800 4.95
252 700 4e99 237 300 4.77 294 400 5¢56
254 500 5642 238 600 5.03 5.77
255 400 6.26 239 700 5438 284 000 6415
255 500 7.60 240 500 5467 295 100 5.51
240 900 5.91
241200 6.26
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Table 2 {vontd)

Panel ratio 3: 1
Speci nen 7 Specimen 8 Specimen 9

Cycles Crack length | Cycles Jrack length Cycl es Crack length
25 330 0.56 40 600 0.60 22 000 0. 54
47 8GO 0.68 118 300 0.95 63 900 0.74
116 800 1.07 196 000 1.56 e 400 1.09
177 200 1.70 218 200 1.88 172 100 1.59
196 700 2.05 239 400 2.23 192 700 1.39
213 800 2.43 251 800 2.55 222 000 2.45
231 500 2.84 271 900 2.98 235 100 2.77
245 300 3.33 283 700 5,35 242 800 3.05
251 900 3.67 292 700 3.69 251 900 3,40
255 100 3.3¢8 301 900 4.12 259 700 3.78
259 900 4.32 307 100 4.55 266 800 4.21
263 300 5.20 34 LOO 5.35 278 100 5.50
266 400 5.52 316 300 5.69 279 800 6.05
267 loo 5.94 317 400 6.0C 279 900 6.20

267 300 6.10 317 800 6.18
267 400 6.66 318 100 6.61

lanel ratio 4 : 1

Specimen 10 Specimen 11 Specimen 12 1

Cycl es Srack length Cycles Crack length Cycles O ack length
26 800 0.55 37 400 0.55 19 700 0.52
27 600 0.55 81 GO0 0,75 w2 400 0.66
70 000 0.76 161 500 1.16 79 500 0.79
134 900 1.07 218 0CO 1.72 108 400 0.83
176 200 oly 249 300 2.31 164 500 143
216 500 2.03 264 500 2.79 188 900 1.81
238 900 2.54 275 500 3.23 206 8u0 2.19
249 000 2.86 281 500 3.59 228 900 2.92
256 800 3.19 285 400 3.82 239 00 ekl
262 00 3.51 289 900 4.24 245 900 5486
267 000 3.79 292 "700 4.65 250 800 te35
273 700 4.33 295 100 5.14 254 400 4.76
277 200 4.71 295 800 5.41 255 900 5.00
279 900 5.15 296 40O 5.65 257 500 5.33
281 200 5.57 296 700 5.05 258 800 5.69
281 900 6.12 297 000 6.10 259 500 5.34
282 100 645 297 100 6.11 259 800 6.20
260 100 6.70




Babl e

Results of fatigue crack growth tests at stress, 7500 6000 1b/in2

Panel ratio 1: 1
Specimen 13 Speci men 14 Specimen 15
Cycl es (Crack length | Cycles ' Crack length { Cycles Crack length
5610 0.60 10810 0.65 12070 0.67
14980 0.73 25480 0.87 20230 0.90
25500 0.86 34350 1.08 20530 0.90
32880 1.01 39420 1.22 28830 0.98
41530 1.23 42610 1,40 36540 1.20
52770 1.85 45960 1455 42790 1 otedy
57610 2.41 46940 1.62 47590 1.75
59450 2.71 49930 1.82 49050 1.83
60760 324 53080 2.20 50410 2.03
61550 3472 5354-Q 2.28 52800 2.37
61900 4.02 52240 2.61 54510 2.76
62200 boly2 56310 2.94 5504-Q 2.97
62420 L.73 57240 3.29 55930 3.34
62580 5otk 57550 3.49 56470 3.54
57970 3.82 56900 3.94
58410 4.21 57250 4.30
58640 4ol 57000 4.64
58860 4,97 57620 4.86
58940 5.90 57720 5.20
Panel ratio 2 : 1
Speci men 16 Specimen 17 Speci nen 18
CycIes Crack length | cycles ; Crack length | Cycles Crack length
12540 0.65 4690 0.60
23040 0.73 5250 0.63
33740 0.89 10260 0.72
55900 1.19 14130 0.75
61700 1.36
63030 1455
68490 1.68
73060 2.04
75880 2.38
76870 2.51
77890 2.73
78510 2.85
79130 3.01
79990 3.29
80320 3.43
80770 3.66
81090 3.87
81330 4.28
82130 5.11
82280 5.65

13
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Table 3 (Contd)

Panel ratio j 1
Speci nen 19 Specimen 20 Specimen 21
Cycles ‘l Crack length Cycles >rack length Cycl es Crack length
4960 0.60 *12210 0.68 9240 0.61
8490 0.63 17620 0. 74 12170 0.70
12330 0.68 29880 0.93 12510 0.70
16250 0.72 39920 1,18 17070 C.75
33620 1.06 40120 1.15 22040 0.60
46150 -1.36 46430 1.37 26220 0.90
51960 -1.56 46640 1.37 33700 "1.02
57300 -1.79 55940 1.60 42530 1,23
62100 2.22 62090 2.28 L7440 1.37
68230 3,06 buklo 2.51 61250 2.08
69960 3.52 64900 2.71 64470 2.35
70740 3.76 65850 2.88 67610 2.76
71290 4.03 66990 5.20 68910 3.02
7180G 4.52 67420 3.35 70660 3.53
72010 4.62 68010 3.61 71570 3.97
72480 5.37 68580 3.95 71780 4.16
58930 4.23 72070 4.45
69200 4.50 72280 4.72
69460 4,37 72520 5.23
69610 5.20 72650 6.02
69770 6.31
Panel ratio 4 : 1
Speci men 22 Specimen 23 Speci nen 24
Cycles Crack length | Cycles Crack length Cycl es Crack length
9290 0.61 13650 0.67 8290 0.59
19420 0.71 18990 0.78 16410 0.71
37730 1.01 25140 0.88 24630 0.00
48650 1.34 25360 0.89 27500 0.82
55790 1.66 30400 0.95 44280 1,03
58940 1.82 40940 117 60890 1.55
61510 1.99 51190 1.65 62730 1.65
65090 2.30 57600 2450 64390 1.75
66040 2.42 59460 2.52 58910 2. 17
65650 2.56 60110 2.80 70830 2041
53550 3.01 61050 3.1i3 72780 2.77
70190 3.15 61540 3.34 74160 5.23
70640 3.29 61970 3.56 75160 5,71
71630 3.70 62370 3.83 75480 3.91
72090 3.97 62640 bt 75660 4.06
72640 4.45 62380 4.44 75800 4.20
72820 4.63 63030 4.61 76060 4450
73040 4.90 63140 1y, 94 76260 a5
73160 5.36 63240 5.39 76420 5.35
76510 6eit3




Resul ts of fatique

Tabl e 4

orack growth_tests at stress 100005000 lb/j,nz,

Panel ratio 1: 1
Speci men 25 Speci men 26 Speci men 27
Cycles [Crack length Cycles Crack length Cycles iCrack | engt h
2260 0.58 5360 0.57 2520 0.58
2590 0.60 5990 0.59 5470 0.64
5070 0.64 7030 0.63 9390 0.78
8800 7240
9100 078 0.9 7630 0.6 0.5 12100 1577000.90 1,15
12550 0.95 8770 0.70 17070 1 Y
18930 2.3 9980 0.72 17980 | 1 i
19240 2,58 11160 0.78 18410 1.53
19490 2.86 13520 0.90 18680 -1.60
19730 3.23 16770 1413 20500 2.33
19890 3,54 19050 1442 20850 2.62
20050 4.09 20540 7.78 21000 2.77
21670 2.27 21140 2.93
22410 2.83 21270 o4 13
23000 6.05 21540 21670 217990 5,80 3.62
Panel ratio 2 @ 1
Specimen 28 Speci men 29 Speci nen- 30
Cycles Crack length | Cycles Crack length | Cycles Crack length
4760 0.64 6970 0.67 6510 0.66
5970 0.67 11720 0.80 9120 0.71
7930 0.71 18520 1.1k 13830 0.95
12330 0.83 20520 1.32 14140 0.97
18720 1.18 23700 107 15700 1.07
20950 1.40 25100 2.07 17790 1.25
23000 1.69 25540 2.23 19830 1,54
24650 2.19 - 26500 2.68 21560 1491
25620 2.56 26650 2.80 21970 2.02
25840 2.84 26950 3.06 23050 2.47
26000 2.95 27080 3.19 23900 3.11
26120 3.09 27220 3.38 24080 3.35
26240 3.25 27350 3.59 24240 5463
26370 3.45 27W0 3.81 24380 3.95
26490 3.62 27610 L1 24490 4.50
26610 3.95 | 27740 4a72
4.32 .

26740 |
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Table 4 (Contd)

Panel ratio 3

Specimen 31 Specimen 32 Specimen 33
Cycles Crack length Cycles Crack length Cycles srack length
6930 0.65 9370 0.68 9150 0.64
10190 0.71 23220 1.10 22440 1.04
25290 1.17 27780 1.51 26180 1.34
29230 1.65 30350 1.94 31000 2.26
29520 1.71 32040 2.55 31660 2.57
29770 1.77 32160 2.55 31810 2.66
30020 1.82 32280 2.60 31940 2.77
30280 1.87 325-i 0 2.77 32060 2.55
30520 1.92 32630 2.90 32180 2.92
30780 2.00 52750 3.00 32310 .03
32450 2.66 32870 L5 32440 3.15
32570 2.74 33000 3.37 37560 3.28
32690 2.82 33120 3.52 32630 3,47
32310 2.93 33240 3.88 32810 3.63
33050 3.15 33360 4.09 33110 4.37
33410 3.62 334380 4.54
33650 4.14
33780 4.87

Panel ratio 4 1

Specimen 34 Specimen 35 Specimen 36
Cycles Crack length Cycles Crack length Cycles Crack length
8420 0.72 6360 0.61 4140 0.64
16110 0.92 7030 0.63 7040 G.70
1974-0 1.39 9010 0.63 11030 0.87
25760 2.97 44240 0.89 14790 1.06
23910 3.10 17070 0% 18260 1.43
24030 3.32 19090 . 1.20 20560 1.87
244 70 3.59 20810 1esd 21700 2.27
24500 3.93 22460 1. 60 21990 2.40
24430 4.44 23860 1.96 22410 ' 2.66

24960 2.30 22800 2.9
25290 Y 22990 3.22
25590 2.9 23120 3.38
25840 2.98 23270 259
26070 . 3. 34 23500 4.19
26320 3.32
26430 4020
26520 4,38
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A.R.C. C.P. No.952 629413,012.1 :
November 19%6 629413,012631 2
539.388,1 :
Carter, T.J, 53942192 :
CRACK PRoPAGATION TESTS ON 2024~T3 WNSTIFFENED ?23:17?85"3“5

A LNI ] ALLOY PaNELn OF VARIOUS LENGTH-IIDTH
RATIOS

Panels of 2024~T3 clad material of one width and of four length-width
ratios were tested under constant amplitude fatigue loads in tenslon.
Variations were observed in the rate of crack growth with change of
lengtli-width ratio. The variations are greatest at the highest stress
level tested. The results for panels of small length-width ratio were
Inf luenced by the proximity of the end attachments to the test section.
Information obtained from static longitudinal strain measurements was
generally in accord with the results of the crack growth tests.

A.R.C. C.P. N0.952 629.13.012.1 3

November 1966 629.13.012.31 ¢
539.388.1
Carter, T.J. 592192 ¢
. 620,178.3 ¢
CRACK PROPAGATIONTEST; Oli202L=T3 UNSTL FFENED 669:717 53‘1 5

ALWMINIW ALLOY PAIELS OF VARIOUS LENGTH=-WIDTH
RATIOS

Panels of 2024~T3 clad material of one width and of four length-width
ratios were tested under constant amplitude fatigue loads in tensione
Variations were observed in the rate of crack growth with change of
length-width ratio, The variations are greatest at the highest stress
level tested. The results for panels of small length-width ratio wen
influenced by the proximity of the end attachments to the test section.
Information obtained from static longitudinal Strain measurements was
generally in accord with the results or the crack growth tests.

A.R.C. C.P. N0.952 629,13.012,1 :
November 1966 629,13,012,31 :
539.388.1 3
Carter, P.J. 5394219,2 :
620,178,3 :
CRACK PROPAGATION TESTS ON 202L~13 UNITIFFENED 663, 715-415

ALWMINIW! ALLOY PANELS OF VARIOUS LENGTH~IDTH

RATIOS

Panels of 2024=T3 clad material of one wildth and of four length-width
ratios were tested under constant amplitude fatigue loads in tension.
Variations were observed in the rate of crack growth with change of
length-width ratio. The variations are greatest at the highest stress
level tested. The results for panels of small length-width ratio were
influenced by the proximity of the end attachments to the test section.
Information obtained from static longitudinal strain measurements was
generally in accord with the results of the crack growth tests.
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