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Government, Since this 1s & technlcal management report, the
information hereln is tentative and subject to changes, correc-
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; ABSTRACT

L1 forty of the 20M-T652, .2024-1852, 7075-T7352 and

7079652 hand forgings scheduled for test under this contraot -
have new been reee*vedJ ﬂﬁemical analyses have been made end-~
indicate that the samplea nmeet the composition requirements.
)égt of the tensile, compressive, shesr end bearing propertles
have been detemined%’bf all but one of the forgings. Ratios
among these propertiesfhave been calculated., Modulus, stress-
strain und the rema;ﬁing notch-bend f{racture toughness tests
will be made socn. *The results of axisl-stress fatigue tests

.{Rw§:09 of smooth specimens are reported. -

” The results of the stress-corrosion tests of specimens
from the 2, 3 and 5-1n. thick hand forgings showed their per-
formance, in general, to be,typieal or better than typical for
these slloys and tempers. Accelersted exfoliastion tests of
specimens from the 2x8-in. hand forgings displayed very good
resistance to exfoliation regardless of elloy.

1§e results of some tests to determine the effects of
notch geometry on the rate of fatigue-crack propagation are
presented. Additional tests are being initleted to determine
if the uniformity of crack initiation can be improved by using
a different notch and crack initlation procedure. Tests are in
progress to determine whether it is feéeesible to change the loed
during a test to obtain crack-propagation retes at more than

- one stress level, ('




II1.
III,

<

VI,

TABLE OF CONTENTS

Introduction . . « « « . .+ &
Mterial ., . . . .. 00 .
Procedure ., ., . . . . . « .
Progress During Quarter , .,
SUMIMALY & & o o s ¢ o o a o

Tables end Figures . . . . .




e T ST T P TP

Fourth Technical Manageoment Report

MECHANICAL PROPERTIES, INCLUDING FRACTURE TOUGHNESS AND FATIGUE,
CORROSION CHARACTERISTICS AND FATIGUE-~CRACK-PROPAGATION RATES OF
STRESS- RELIEVED ALUMINUM ALLOY HAND FORGINGS

1. Introduction.

The design mechanicel properties, fracture toughness,
corrosion characteristics end fatigue-crack propagation rates
are four ot' the most important factors invoived in Lhe selection
and efficlent design of aircraft structures. Such data are
needed for aluminum alloy hand forgings for seversl reasons:
(1) much of the published design date hes become obsolete by a
change ln the basls of specifying miiilmum properties, from one
in which the length, width and thicluess were considered, to
one where only the thickness is involved; (2) the development
of a technique of stress rellevel by cold work in compression
has resulted in relatively new tempers (TX52) for meny of the
alloys; and (3) there have been some significant problems with
forged parts in recent years that were related to fracture and
stress-corrosion characteristics,

Accordingly, the properties of hand forgings of
several aluminum alloys currently being used in aircreft

structures are being determined under this contract, The tests

are intended to provide statistically reliable cata for deriv-
ing design mechanical properties for MIL-HDBK-5A, including

stress-strain and compressive tangent-modulus curves. In
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addition, data concerning the fracture toughness, axlel-stress
fatigue, stress-corrosion, exfoliation and fatigue-crack
propagation rates are being obtalned.

This Fourth Technlcal Menagement Report summarizes the
results of tests carried ocut during the fourth quarter of the

contract, and the general status of the progrem at this time,

II. Meterial..

All of the hand forgings scheduled for investigation
heve now been obtelned.

The chemlcal compositions of the forgings are shown
in Tevle I. The compositions are within the applicstle limits
specified in Federal Specification Qw-A-367¢ end The Aluminum
Assoclation, "Aluminum Standerds and Detae', April 1968, The
hand forgings were solutlon hest trested, cold worked and
artificimally sged in accordance with Militery Specification
MIL~H-6088D and the recommendations given in The Aluminum
Assoclation, "Aluminum Standards esnd Deta, April 1968, The
7075-T7352 hand forgings were stress-rellieved and aged to meet
the requirements of paragraph 4,10 of Federal Specificetion
QQ-A-3678.

III. Procedure.

All of the specimens and test procedures were described
in the First Technical Management Report, dated May 15, 1968.
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IV, Progress During Quarter,
Lo A, Mechanical Properties

A.l, Tensile, Compressive, Shear and Bearing

Tensile, compressive, sheear end bearing tests have
been made of 32 forgings, the results of whlch are summarized in
Tebles II through V. The ratios showWing the i1elationshlps among
these mechanical properties are summarized in 1sble VI. The
tensile properties of the hand lorgings mcot the applicable
minimum-property requirements shown 1n Table VII,

Check tests were made 1ln several instances where the
values or ratios seemed to be inconsistent with the other dala,
In such ceses where the check test values indiceted that e
possible crror had been made in the testing or in the identifi-
cation of the original test specimens, the originsl values have
been discarded; where the originel values and check test vslues
were in good sgreement, the original values hsve been retalned,

Tenslile and compressive stress-strelin tests, including
.modulus determinetions, will be started soon, The Tuckermsn
optical instrument to be used in making the strain meesurements
hes been calibreted and meets the ASTM requirements of a Class A
extensometer,

A,2, Fracture Toughness

To date, notch-bend fracture toughness tests hsve
been made of only two of the twenty hand forgings scheduled for
test. The results of the completed tests were reported in lue

Third Technicel Menagement Report, dsted November 15, 1968,




ST S S o LIS T 2 P U . e s ¢ AT R RN

<Y

Specimens from all but one hand forglng have been

fatigue cracked and will be tested soon.

A,3, Axial-Stress Fatigue

fixlal-stress fatigue (R=0.C) tesiLs of specimens {rom
all except the 6xlg-in, T075-Ti252 hend forging have been
completed, The results of the exisl-siress tetlipue Lests ere

shown in Teble VIII #nd ploited in Flzs, 1 through #,

B. Corrosion Cheracteristics

B.l1. Reslstence to Stress-Corroslon Crecklng

All of the siress-corrocion t=2st speclmens f'rom the
2x8-1n,, 3x12-1n. end Sx2G-1in, hend forglnps wore oxposed 4o
ths 3.575 HeCl elternete immerslon test cdurlng this quarier,

The remeining 4xln-1in, hend forgling designeted for
stress-corrosion testing was recelved, and specimens were
prepared., OSpecimens are currently being stressed, snd tests
should begin in lete February or early Mrch,

Speclmens heve been prepared from the ©x24-in., 2024-
T852 and 7079-T652 hend forgings; speciimens cre telug prepsred
from the 7075-T7352 hend forging recently reccived, Tesis will
be initlated as soon &s cpecimens from the latter ferging are
obtained,

Table IX lists the stress-corrosion data, to date, for
longitudinal and long-transverse specimens, and Table X shows data

for the short-transverse specimens,
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Thus far, no longlitudinal specimen hec tailed, which
tende to confirm the expected high rcsistance of all items
stressed 1n thils direction,

long-trangverse failures have occurred with ZC14-(v57
ond 7C79-152 speclmens streseed et 757 ol Lhie yleld strengih,
Microscopic cxamination cf 2 represcniantive fallure in elloy
2014-T652 confirmed thet fallure was csuscd by siress-corrocion
cracking (Flgs. 5 and ¢). A simllar excadnalion will be made
of some 7079-T652 spzcimens. 'These fallures indicete that some
stress-corrocion susceptibility mey be expacted when z014-1V-52
and 7079-T652 forgings are hignhly stresced in the long-transverse
direction, while 2024-T852 and T7075-17252 feorglnes chould be
highly resistant. These date are in good egreement with existing
stress-corrosion guldellnes {or these products,

Feilure occurred wilth short-transverse specimens {rom
each of the four alloys tested. Ibwever, with each e2lloy,
failure occurred in only one of three forgings tected, end the
various alloys did not fail ccnsilstenily ror eny one lorging
slze.

Fallure occurred at a stress of 22.5 ksl with speci-
mens from the 3-in, thick 2014-T652 and 5-in, thick 7C79-1¢52
forgings. Microscopic examination of & representative 2014-T€52
fallure confirmed that fallure was due to stress-corrosion
cracking (Flg. 7). A similar examination will be made with the
7079-T652 specimens, The performance of these materials was
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belter than that typlcelly observed with forgings of these
2lloys, butL wes withln the bounds of exlsting stress-corrosion
date for these meterials,

™e performance of the 2024-T852 forgings wes ebout
as anticipeted with only one isclated stress-corrosion fellure
(Fizs. 8 and 9) occurring sl 75% of the yield strength with a
specimsn 1Trom the 2-1n, thick forging,

The faillure of specimens from the 3-1in, thick 7075-
T7252 forging was totelly unexpected, since this slloy and
temper have been shown to provide excellent resisinnce to
stress-corrosion cracking. £11 test feilurcs were therefore
exemined microscopicelly end found to be typicel Intergranuler
stress-corrosion fallures (Figs. 1C snd 11). The electricel
conductivity of the 3-in, forging, 3.4 to 32.7% IACS, wes only
slightly ebove the specified minimum of 38% IACS | MIL-A-22771B
(ASG)], and might indicete a merginnl) sging tres.ment for this
item. Specimens asre currently being obtalned for ret=sts to

confirm the epperently anomalous behavior of this forging.

B.2. Exfolistlon Resistence

Accelerated exfollation tests of speclmens from the
2x8-1n, forgings were completed during thils querter,

Specimens from the 2-in. thick forgings displayed very
good resistance to exfollation regerdless of alloy, and as shown

in Figs. 12 and 12 no significant differences were observed

between specimens from different reglons (T/10, T/2) relative to
the forging thickmness.
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C. PMatigue Crack Propagation

freiiminery Investigetion

; ' The fatigue tests studying the elfect of the notch

x types shown in Figs. 14 and 15 heve been completed. Two speci-
mens of each type were tested at mexlinum gross stresses of 2.2
and 12.3 ksi, As would be expected, crack initlistion was more
uniform at the higher stress; there was a slight adventege for
the sharper notch. At a stress of 8,2 ksi, crecks did not
initilate at one side of a mlldly notched specimen until two
cracks reached lengths of 1/2 in. The creacking was not as
eccentric in elther of the two specimens having the sharper
notch shown in Fig, 15. However, one of theze specimens did
not crack at all four corners until another crack measured 1/4
in. long.

Although crack initistion is somewhal more uniform for
the sharper notch, it is still not as even as desired, perticu-
larly for the portions of this progrem which cell for the molst
atmospheres or changes in the losd &8s the crack progresses., To
determine if another notch would do better, 1/c-in, long clox
notches were made 1in several 7178-T7651 specimens from another
program. Crack initlation st 8.2 ksl was lmproved but was
still not uniform enough in all specimens. To improve the
uniformity of initiation, the procedure will be changed &s
follows:

1. A central 0.20-in. long elox notch (Fig. 16) will
be made in the test section of ihe remalning specimens; only the
2014-T652 specimens have been aotched.

D e T L A e . . -2
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2. Because crack initiation 1s more uniform at higher
stresses, the cracks will be initlated at net stresses of about
20 ksi, When cracks are visible et all four corners of the
notch, the load will be reduced to producec the deslred gross
stress and the cracks will be propegsted to & total "originsl
notch" length of 0.50 in, betore test readings sre teken. Thus,
before crack propegation measurements are mede, eech crack will
be propegated about 0.15 in.; this should put the cracks well
beyond any plastic zone produced by the higher initial loading.

The sbove outlined test procedure is similar to that
used lor obtalnlng crscks in fraecture toughness specimens,

Consideration will he given to having 2 few replace-
ment 2014-T652 specimens notched and cracked as described above.

Computer plots of the crack propasgation data and rates
of crack propagetion are shown in Figs. 17 and 18 for the
specimens stressed to 8.2 ksi. The long life of specimen MT4 is
attrlibutable to the nonuniformity of crack initistion. Con-
sequently, 1lts rate of crack propasgation wes slower in the
earlier stages. BReyond the earlier stsges, the type of notch
does not appear to have affected the rate of propasgastion.

Tests sre now 1n progress tc determine whether it is
feasible to change the load during the test to obtain crack

propaegation rates at more than one stress level,

SRR vl
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. All of the 40 hand forgings scheduled for test have

been received. The chemlcal compositions of the hend lorgings

meet the applicable specified limits shown in Teble I,

Tne tensile, compressive, shear and bearing propertles

determined for 39 of the forgings are shown in Tebles II through
, _V. The tensile properties of the hend forglngs meet the

‘ applicable minimum-property requirements shown in Teble VII,
} Retios among the properties are shown in Teble VI,

The results of the axlal-stress fatlgue tests complet-

P L YRR

ed to date are summarized in Tmble VIII and plotted in Figs, 1
through 4.

The current status of stress-corrosion tests is shown

P e e et MO

in Tebles IX and X. The performance of the 2014-Te52 and 7079-
T652 forgings was better than that Lyplcal of these materiels,

but not unexpected. The performance of the 2024-1t5¢ forging

sy T e o
-

was typical of that expected of this slloy end temper. The 2-
in. end 5-1in. thick 7075-T7352 forgings slso performed typlcally,
i.e., were highly resistant, but unexpected feilures were

encountered with the 3-in. thilck 7075-T73252 forging; retests

A A AT 0 s s

J will be made to investigate this esnomelous behavior,
Fetigue tests of the 6x24-1in, 2014-To52 hend forging

at two stress levels indlcate that the rstes of crack propags-

e ey 2

tion were not aff'ected eppreciebly by the sheape of the notch.
However, .o improve the uniformity of crack initiation, s

different notch and crack initiation procedure will be used for
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the other three alloys. Tests of 2014-Tv52 specimens have been

initiated to determine if it 1s f'easible to changs loads during
a test to obtaln crack propageation retes el more than one stress

lf.‘l ’31 .
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VI. 7Tebles and Flgures.
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TABLE VIII

RESULTS OF LONG- TRANSVERSE AXIAL-STRESS FATIGUE TESTS
OF STRESS-RELIEVED ALUMINUM ALIOY HAND FORGINGS (R=0.0)
(F33615-68-C-1385)

Alloy
and Sample
Temper oize, 1n,  Number Cycles to Fallure
Maximum Stress, psi 60 000 40 000 35 000
2014~ 1652 2x8 3431007 34 200 4 358 100 10 264 500*%
4x8 341009 17 700 1 032 800 6 252 200
10 341012 18 900 230 000 10 017 300%*
12 341015 7 T00 142 200 14 323 200%
log-Mean Fatigue Life 17 200 619 %00
2024 - 1852 2x8 341017 22 600 252 900 10 Q29 500%
5 4x8 341019 12 700 180 700 12 845 T00*
10 - 341022 14 300 90 200 17 189 300*
12 341015 7 200 93 600 14 882 hoo*
log-Mean Fetigue Life 13 700 140 200
Meximum Stress, psi 60 000 45 000 38 000
075~ 2 2x8 1027 28 100 4 084 800 14 B88B2 600*
TOT5-1T735 4x8 gﬁ1029 4 700 82 400 1 455 800
10 341032 9 800 51 100 105 800
12 341035
log-Mean Fatigue Life
079- T652 2x8 341037 22 200 109 800 720 500
T073-1052 4x8 341039 22 700 61 400 11 607 4oc*
10 341042 19 200 5 500 162 700
x12 241045 11 400 0 200 146 400
log-Mean Fatigue Life 18 100 66 900

# Specimen did not fail,

B R e

o g s o e e r ey e e wowTeepernsT S smpore Sy I T S T

e i b e A

o A e . A ki et b



uaoys €T Lxjue ou UsUM ‘89
* gouwqeUT Yowe Uf

*peTTvBS 30U S¥Y uamypoeds
6T ‘42 JequeaolN pesodxe axaea suewtoedg 4

‘ummyoo ,sAeq, sU3 UT

posodxe 0sT® oran suauToeds pessarjisun 9380TTdnd

| wm.. 2 Gl a1 .
g U &
9% S 1 LEOTHE gx2 269L-6L0L
ehs g1
1L M.H
¢l 1 . L20THE gxe 26¢L1~GLoL
GL a1 -
& &
T LTOTHE gxe 26gl~4202
M.w mm m.w a1
9L 19 ma Mﬁ.m LoOTHE gxe 269L-4T02
skeq -ON s£eq *ON sfeq oy | cequmy Uy ‘9ZTS zaduay,
T X 90C DosaIas "G A ZGL Dessodis | "SK 5L POSSANIS erdusg  JuT3Io4 pus LOTTV
SUamoadg oSJoASUBL]~3U0T suawtoadg
TBUTPN3T3UCT
JraaniTed 03 gheq puw JoqumN USE(Q :
. uoTsaoumm] 87BUISITY AQ UOTINTOS TO®N G ¢  SINSOdXH

«NOISNAL LOAMIQ NI QASSEMLS SNEWIOIIS NOISNEAL UL

TNVIA ,LEh 0 ALVOTICIYL

SISAL NOISOHHMOD-SS3MLS FEUFAASNVEL~ONOT ANV TYNIANLIONOT J0 SALVLS

XTI dIdvd

v e o S TR - = g




. Colnatebitnatit Lot aunda iinl MU SO I CoTTmT S T e s T r TR e T T T e e e T T T YT T T TR T Ry N e T T TR s e T T T ERT R e i o ey s T e sy e o m me o e 2 e e re e rn e re e e ST Yoo Tew mom e mem e

1A TTRTIONINEI PTINR SO S YO AT B o L i e v < e o ) . . B T 411.7\‘1."12;% ’
L eewewpe e mame e . - e it L4

M :
“_%
: < 4
o
3
&
i *poeodxe Joqmall JGAO DETTY} sUSEIoeds JO JOqUNC GON0UMD W/d .
*QOURISUT 1390 UT PocdXd OSTY GIaA SUCWIOIS PESSAIISUN MIWTTdNG . |
: I
. 8w /o 8w /o0 (sL-W-T)22°ST e - - - - Cyotee 02xg
© . 8L o sl-m ¢/o 8L-m /0 - -— - - gCOTHE 2ox¢
8L-® 174 8™ ¢o el- o - - - - Lothe s THI-6L0L
- - - - - - - - 8L4-30 €/0 | otk 0xg .
- - - - - - - - 8'8’'s /¢ | sotE - 2Tx¢
- - - - - - - - 8L-30 €/0 l2othe e 2SCLISLOL .
- -— - -_ - - . gL~ €/0 ‘gL~30 /0 | <ot | o02xg i
- - - - - - 9L-¥ /o 8L-® €/0 | gromd 4214 . H
- - - - - - 8L-® /o [(at-m-2) T &/ | ok e 25ps-v2c2 W
gL /0 8™ /o gl-® /0 - - - -- | cvotg 02x5 . !
L% /0 sl €/ 8’s’9 /< - - - - 800TNE 1019 t
[ 2w <o ouo /o 8L~ /o - - - —~ | wong P 2995102 !
sbwq 4 afwg d | Saquny ‘v _‘ezTIg Jqdual
T TR | o . Trmr | e ReAl el

WTsIEE] 03VINTY Aq wOTINTOR TIWK ¥5°C RINGONR
o MOTSIGR, JOMIA Y CINCHLIS CRBIDEIS SICHEL WELINVIA ,S2T°0 WVOrDL

SREXL MOTSMI0O-SENES FSETASIVE,-RI0HS 40 SIRE . - .
X e




©oae g ey

WPV SR Py o 1985 A L R R T R

Fig. 1

000 0T

e e e e caada - -

000 oy

000 09

15d 'SSNLS WOWIXVYH

v - [
1D Y STITME
_‘.u...ws.ac.wx.

000 001

SYET-3-2y~CTaiis 1533w
sauzdacg sl 2GsLnToZ
P{-XY
JANTD NIV SSIMUS-TINIXY
W WOIDMNSNIN MM
SIWOLYNOGY HONVISIM YOIV

L 000 024 \

p—

m ” : . . -

arh i <18l Aw e B AR e b < Sk b A b

B s L T N T Y A P UUTEIPRPP” 5 VTP il 2 i vl Y e




ety e 4 ¥

T aTIT

APPSO e e <o

$ 31793 A2

Ot

o mr e e R 8 ) T A T ST

Ot

soes v ¢ L ezt 5 ¥ L] [ X N3] 1] "0 4 ® & ¥ L3 1
T Foit
B — -1 P

e e e
=
-+
41

=&
9

34

000 02

——

Ny -
: - < rﬁ@#. - Wq
slaguse T iid - bmy
1y it g
4 : [UISPRENS & Erey o 3
Hagsn ST 3
"l .,J - ”ll; — ! TW

S 000 OF
bt : b
: F—r =
t - SO
I it
{ ' d.n
] o ;
: - 000 09
i . #;.
| i
i o4y
MERDS ot
. L i
. { 000 08
! : w% .
o s
H ' ' - RS SR W S Syrarey N
M S AEMe T|+ T -
y o — 20 10 G5 e A 0 [ DY 0 08 M
———— v leV\JI.U«W\III" €0 ri '.‘.n * 1+|w.’| 11y .'I.Mn 1
c-g5e2lo “ox "I'K A _ ; L 000 00t
. - — .qn.» 4||4|.‘ ',.c .4, [Opp—
SECT-0-99-GTgEEd 108I3UC) 1,400 - - - ! Rt h; SO S § 1 O ) A T A
cUTRe0d PUSH 2CRL-4202 W R (A o A0 B e et s 44 4 1 04 B Bl Sy
acs g et =t A i —_—
ZABND INSUYE SEIULS-TVIXY T B Y Qe PR qu B
4 wotomsan R ¥ 846 DS S RSN ANCOUN | 1 8 ) R A S
SIWOLYNORYT HOUVISIN YOY 1 [ DU O -_, IS 0 S .
_ et 000 021

[ L |

184 'SSIYLS WNHIXYI

e s SN

et A e e . et




- ?}t e

o..
¢ *31d
$ 37192412
A 3 . ot ot o1
ﬁaﬂOChCC . t 3 ‘On..no.- A4 € 13 h°—l.h.' v 13 v '°m-h.— v [ 4 4 er s e -«' n< L] ' a0 LY & @ € ’ ! °
I ] ' 1 i i 1 i ! i : T T .
I : ! [ I i : i : i AR .
+ Y T ! i H ~ ! Il { -
: H— RN i Bk T
. i 1 ! i t GTX) BECES | 1 Q
i ! : ! ! i . IR
1 o NN . : : ToTXs }P.T,._Q _
_ HH o ; ; ik ! R
“ _ T T ! ) i _HN 1. _CeCf jul] T 000 0%
: [N i : ! - . : ! AR
e L o T | RO N S % [ R o
] [ : i 1 AN ! : ] T o . rotsd ol :
] T T 1 tpe T 1 1 i ' H | L1t azka Lirfhad i i
- > | [ | it i ! | 1 SR | | IR
. i | i ! ! 1 : 1 i : i ' | At . .
1 ! T ; 1 ! : AT : RRA R '
,_ _ __ X : " i 7 : SIN - T .
4 : : : PN : a L ! e : - T
N T 1 1 : : L : i - - 000 OY
{ ! : ! ! R e 1 ; T i !
RN RRREN B : R i \
T 3 R ] ; : ! ' v .
1 . : i . Tt ' ! i !
HEIN! | 3 i BN : H T
- ‘ ! 11T .d.w Lad t.._. . E-_ﬂa R-H 0 : _ .,
U B O N S| SEPITEA TR T T T -
-1 Hyt bttt e e = e - -4
AR O IR AN L LA L1 1 S S ;: L 1 000 09
I ST B Ao ! S h
L S 8 0 0 R 118 0 0 SO § .8 “
; J G A : JEE 0% 00 VO S VR AN o ¥ N S 0 SRS SN DRI S— 5 '
M - H i . ¢ _ -
i TR N B i
i . i IS Miuﬁ» ..... 0 O DS S —— i.,.L,II..!
i PN IR USRI 10 N5 N S T e ~14 v“ e Rk o b .«1»»0|
<  Rm b e R e g B e I s A= T
1 : : ! —1000 08
Lt Aol "
1 - " T
. AR ddy -~
N ! “ *qlf. . 1. - .rh.ﬁ\‘ - ..,|_11vlw|
D! &= N TR THANNG | - =1t ' -
I ELE A S T : : i e
e e = = st T
. m_! ﬂl..r.... ..I.IV:—YF—,E. ! [ g gt
——AvE Il"-g.ﬂl-.a T/ e Il‘\t\ﬂ\ LITU, P .1—0 oon.o A.IYH
. a-g9z2L40 "oN LK " : L “ .aoo [o1+3
$301-9-99-6797d 30®IqUOY *3,A0D N R s o e
w._mm.am PURY gS{L1~GLOL SN R R
sed SRR NS S B
3A¥RD 3NV SSIVIS-TNXY ! T T
¥d "NOLONISNIY MIN r” F —— J
SINHOLYHO8YT HINVISIH YOOTY SR P
i ‘000 021

154 'SSIYIS WAWIXYA

Flg. 3

S PPN

b o LW A R e

et




e hem R - £ PR TP 20 Y

b-ilh * v € x bﬁ"s .5 . . s0 L v & @ -OF Aow
; Yy T ~_ N ; 4, ”.. — 0
e e gt : ”-HH_mr_ i
Imir - — 1 _r . i [ 4!”_ A 1 (RS )
T T * T 3 + e , ' —r
L T t %4 II Tt L_.H T ; ]A
HERRTLAREN TErT o il
. n_ I > RS S v
AR A - 1 ! [g¥e ~ I LdT
Hi -+ _ Gy IR
e T Buutal
A rt e sy 44
- M | I -1 4 “ T @. rf 4 ot m_ 1 1
T HT T H He 000 oF
JL.Jﬁ Tt d m w 1 ﬂ v 7_ R HH\ ..j
M — w T :'”.
HERA e it
m._‘ﬂ.“l- _|_.-L by
it -h I =t 1]
o manes R Nl ismn . :J
SRt e ey 17 Pt :
' T T T T i~ 000 09
- - —t P — I - Ly
M e i e q?ﬁ% { Llu #_, AN JH :
TR 5 Il Soutun {4501 P e s fre
' (reaster 1+ i m.*A
[ AR T T
! B D SR 1 O e S Rilnidiann th b
IER - . - ||,T R e S e : ~ | L4 - ﬁ
it bt e b jagns peany
A B SR BN ‘ ) , 12 W 000 08
(IR I e e 4 TR Hat tort
Tt e g SRR D -+ =}
m ILESN Ee R mapihive R iean ui ___r_ ahe
f L s Ul T, A [l i
1kt ey 3 £ B ps 1oy I s 88w i qrre
l‘gﬂs? . . ...1MJ.
A AP s T ¥18,00€'0 A
SEei-0-95-G1972d WRIIW0Y 3,400 . R :
SRuIRI04 PLT mmﬁ.osp S
JANDD 2A0UVE SEINAE-INXY H ..,.
W WOLIMNGY mIn P i B
SAMOLYIONYY MOUVISSY VOITY ¥8 LT
i

154°SSINLS WNHIXYHW

- e T

LI e e




[~ - T

]
]
“. » . - i
Etch: Keller's Mag. 100X
Fig. 5. Section Illustrating an Auxiliary Crack in
lonﬁ-Transverse Specimen from 2-in, Thick
; 2014-T652 Fbr§;ng which Falled at a Stress
Equal to 75% Y.S.
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S.No. 341007-T4 Etch: Keller's Mag. 500X

Fig. 6. Illustrates the Intergranular Character of the
Crack Shown Above, icating that Failure was
Result of Stress-Corrosion Cracking.
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S.No. 341008-N11 Etch: Keller's Mag. 100X
Fig. 7. Section Through Specimen from 3-in, Thick
2014-T652 For ing which Failed at a Stress of
. 22,5 ksi (35%B Y, )\ The Intergranular
Character of This Auxillary Crack is Indicative
of Stress-Corrosion Cracking.
Fig. 7
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Mag. 100X

Fig. 8. Section Illustrating Fine Auxiliary Crack in
3ggcimen from 2-in, Thick 2024-T6852 Forging
ch Failed at a Stress Equal to 75% Y.S.

. T . T P e T e s ARy YT TR PO
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AR Gk
| 3. No. 341017-M Etch: Keller's Meg. 500X

Fig. 9. Illustrates the Intergranular Cheracter of the Crack
Shown Avove, Indicating that Failure Was the Result
of Stress-Corrosion Cracking.
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{ S.No. 341028-3 Btoh: Esller's  Meg. 100X

Fig. 10, Section Ilustreting Fine Auxiliary Crack in
4 T cimen from 3-in, Thick 7075-T7352 For
e och Failed at a Stress Bqual to 75% Y.S.

W I SRty

N LN

S.Mo. 341028-3 Etch: Keller's Mag. 500X

Fig. 11. Illustrate the Inte:granular Character of the
_ Crack Shown Above, Indicating That Failure Was
the Result of Stress-Corrosion Cracking.
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