






























































Figure 1. Orthogonal metullogruphk ~-jewY of the ..fA 70jO (left) and low copper 
WW(j'r;a! (righl) sMn.i 1lg the POIICQU shapf!d grain structure Krller) n agem + 
Graff and Sargrm 'J dch. 
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Figure 2. Crock length ~s. filM data ~ulcu/uledlrom slruin gauged boJufor All 7050 
and lhe Jow copper mrianl in 9O'i RH air UI ]5 ~c. The linear slopt:.f confirm lhol 
lhe lesu ure in lhe. nage II, K-irwkpendenl crock grOllyh regimt:. 
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Figure l. Cf'tK'1r. grollth ro.l~ dolO I,,[or M 7050 ami/lit low copper variant res/lUI 
in 90" RH fliT tlJ a jimclion of If'11I{Xr and lal iel1lfXrull/u. 
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Figure 4_ 1M combined ~JJeclJ of lempt'r and lesl lemperolun on I~ crack gro"'t h 
role oj AA 70S0 and a low copper ~vrianl. For AA 7050, Ihf- ilEAC $usuplihili/)' ;s 
wrrderaged > peak ag~d > o-..eraged. NOll thal/or Uienljcallhermal aging lrealmenu, 
I~ low copper ,'arianl crocbJ05ler lhan AA 7050. 
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fig ure 5. Slage 11 crud gfflM1h rutt: in 90% RJI air plf)fltd agaiMt the dtgru oj 
owrogiflg (i,t .• " dev;uli()n from ~uk. Slnnglh) fQr AA 70'0 and the low copper 
lyuiunt. T'hisfigllrt' iIIuslrult:r thaI the IIIW copper alloy CTocujasff'r than the copper 
~aring IIA 70'0 at Itkn/;ca/ thermal InN/men/s. 



Figure 6. Semi-logarithmic plOl of 1M crack gro .. 1h rat~ V1 nciprocoll~~rotuu 
illlUfrating tM if."Mnira-type l~mfNralure tkpend~ncr of 1M slage JJ crock Kr0l<Th 
ratf!. 
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Figll ~ 7. Comparison of/he ucfivQtion t"nogy, Q (lop), and pn'-apom!flliui. v. (1xH10IrI) 
for stage II crack gTO'K,h in 9Q% RH air. 
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Fi&II ~ 8. MctaJlopaphic cross sec:tions from stasc II HEAC cracts produocd in 9O"C. 90% 
RH air illustrating the inlcrgranular oalure or lhe crKk JlIIIh a) 7050 UA, b) 70S() PA, c) 7050 
OA. d) low Cu PA. and e) low Cu OA. Sp«:imens were etched in 10% NaOli at 70 -C lOr 20 
secoms.. nitric.o:id rinse. 
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Figare 9. &a,rning f!lulron micrographs of 1M HEAClFasl Fracl/DT frurtSitJmr In low 
coppt!r-OA Idled ,,, 6() ·C 9f.m RH 0/,.. 



Figure 10. Compuri$lJll of H£.AC ngioru of tllCh alloy and ttmper im>utigoltd in thi.! stloldy. 
The light porticlts in lhe copptr bearing olfO)' (a. h. ond c) w..,t ilknlifitd as S-phtut. The 
(r(X:turt swfoctfrom 60 ~C, 90% RH air ItSIS art sho"'71for 0) AA 7050 UA, b) AA 7050 PA , 
c) AA 7050 OA, d) low CIl PA , and e) low eu OA. 



M 7tI.sG.UA, 9O "C. 90'1'. RH AA 7tI50-0A, 9O "C. 90% RH 

Figu re I I. Scanning rite/ron micrographs ShoK';"g ma/chirlg halvu fractuu 
swf~s from lhe !ustej/ (:rOCking lemper fAA 705~UA , on the Itfl) and 1M slowest 
crocking /tmper fAA 7050-0A. Qn 1M righl}. TheMfrooure swfacu are from crock 
growlh rale IWS condwcled in 9O "C. ~ Rlf air. 
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Figure 12. Sronning eleclron/ruclOgraphs/or $looiliud M 70$0 £lie JUTjou produced in 
60 ·C, 90S h,.",id a/r, SmD/1 bluek arravn IrtdiMle striot/o" ·typejeUlUl't!l ofuerwd 01 high 
magrrificatioro. ~ crad groMh direction is from I~ lop of the page /0 fhe hottQm. 
Cowie$)! ofLM. Yormg [ 76}. 




