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I»      PURPOSE1 

6 

mPbc-fH0]^ 

I 

To eyaluate  the axialJLoadl^rig^atigue properties of 7079-T6 regular 
hand forging_ln lor^itijdiäiilTänd"3hort jtranayerse direction« as compared to 
"2014-T6 and 7Ö75-T6 aluainim_a_lloy regular hand forcings.. 

II.     FACTUAL DATA» 

1.      The notohed and unaotohed fatigue specimens were cut from the longitudinal 
and short transverse direction on three different sections of 3'3£*x3&* forginga 
sutciitted by Kaiser Aluminum & Chemical Corp. 

The notched and unnotchsd specimens were machined and mechanically.. 
polijihedjL. They had s minimun teat section of 0,10 in. in diameter.    The notched 
apeoimena had e theoretical stress concentration factor of 2.4«,  The detailed 
specimen drawings are shown in Fig. 1'and Appendix 1. "      "" 

2e      The axial loading fatigue test programmes performed on a 300 Kg» 
Schenok fatigue testing machine at a stress ratiot 

mean stress 
00 

3.      The results of the  fatigue tests of 20H-T6, 7075-T6 and 7079-T6 
hand forced aluminum alloys are plotted in Figs. 3 to 6» Appendix 1. 

AH three alloys show higher unnotohed fatigue strength in the 
longitudinal direction than in the  short transverse direction» ranging from 2$% 
for 7075-T0 to 12JJ for 2014-T6 alloy.    The fatigue strengths in the notched 
longitudinal and short transverse directions were rather uniform.    All three alloys 
have a notched fatigue strength of 11,000 psi to 11,500 psi in b°th direction^ 

3? * at 2x10«  cycles. 
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Conperiaen of the fatigue strength of the thr«« alloy« at various number of 
eyeles ia shown in Table IV, Appendix I.    Tha uanotehed 7075-T6 in tha 
longitudinal direotion had a fatigue strength of 25,000 pel at 2x10' cyolea 
as «oBparad to 34,000 p»l for 2014-T6 and 7079-T6. 

Tha u&notehed 7075-tf* ia *oe short transverse direetion had tha 
lovtst fatigue strength of tha three materials being 20,000 pal at 2x10' ayolaa, 
as «capered to 22,000 psi for 2014-T6 and 21,000 pal for 7079-T6« 

4*      la «11 thraa alloys, more saattsr ooourad In tha unnotched short 
transverse direotion than In the uanotehed longitudinal direetion.   Tha 
7079-T6 and 7075-Te uanotehed in tha ahort transverse direotion reveal tha 
worst aaatter. 

In geaeral, th« notehad speciaeas had a nor« narrow ««attar hand 
than tha unaotohed.   Ccnperison of th« fatigue strengths In tha different 
saations of tha forging« of th« thraa materials showed th« difference to he 
within th« scatter hand. 
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1«    /The unnotehed fatigue strength of th« three «Hoys ranged from 25,000 
pei to 20,000 psi at 2xl07 eyolesjj 

At 2x10? cycles, th» 7075-T6 had th« highest fatigue strength 
(25.000 psi) in th* longitudinal direction and the lowast fatigua strength 
(20*009 pal) in th« short transrarae direction. 

2«   /The notohad fatigua strength of th« thre« alloys rangad from 11,000 
pai to 11.300 pal at 2x10' oyeles.    Tha 20H-T6 had a fatigua atrangth of 
11.300 psi at 2x10'  cycles in both direction«. 

3.     Tha unnotchad fatigua atrangth of 7079-T& in tha longitudinal diraotion 
was alightly lower than of tha 7075-T6 and about th« same as of tha 2014-T6. 
In tha ahort transTeraa diraotion, however, it ves slightly hlghar than tha 
7075-T6 and alightly lovar than tha 2014-T6. 

Tha notched fatigue atrangth of 7079-T6 was slightly lovar than of 
the 201MF6 and 7075-To in both directions. / £.//J)l 

4«      In general, there was no oonsiatant fatigue ratio found in comparing 
the three materials and two directions. 
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AFPEHDH I 

TABLE I 

Axial Loading Fmtig»» T«#t Dsto of tegular BaaA Farced 
7075-tf6 AlvmiSH» Alloy »* Stroo» ftrtio A«» 

X,   LongituÄlnal Direction Unnotcfced Spooiaen 

Spooiaen No. Alt «mating Stress Cyelos to Bvptttre 

A$L - a. 
A9L - 15 
ASL - 33 
A9L - U 
Aft - 25 
AfU - 13 
A% - 23 
A9L - 34 
&% - 12 
A?L * 24 
A^. -31 
A9L-32 

A?S - 25 
A*3 - 35 
A$S - 31 
A98 . 13 
AfS - 24 
A$r- 23 
A?3 - 14 
A9S -33 
ASS - ai 
A$S - U 
A9S »34 
A$S - 2S 
A5S.3i 

BfL 
»SL 

BfL 

B?L 

S9X. 

21 
35 
15 
13 
14 
33 
22 
11 

B% -34 
V$L - 24 

24,000  . .19,605,909   No Tail«» 
25,000 7.5U.500 
25,000 6,114.700 
3» ,000 7.912.100 
27,000 555.700 
28,000 1,011.400 
28,000 563,800 
30,000 238.700 
32,000 108,300 
36,000_ 121,000 

^36,000 96*500 
42,000 49.100 

v42,000 ' 42,800 

totehod Spooimon 

21,000 20,092,200   No Ifellur« 
23,000 257.200 

- 24,000 21,483.300 
24,000 •    I.303.5OO 
24,000 
26,000 

71,300 
36,000 

28,000 104,800 
28,000 44.000 
32,009 55.700 
36,000 38,500 
39,000 5,500 
42.000 10,©00 
42,00« ^^ 11,500 

I $pooineno. 

11,000 29,614,100   V» fftiluro 
11,000. 2,558,000 
11,500 1,445.400 
11,500 725.700_ 
12,006 725,100 
12,00® 170,800 
13.000 145.000 
15.000 221,300 
16,000 66,900 
18,000 45,800 
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TABLS I ©ont'4 

iM&tuAiaal Dirootioa Hotcho* Spoofcoona.(cont'd) 

3po*is»n Mo. iltanMtiog Stroo« 
*» * P«*  

Cyolo« to Itaptwro 

M 

B9L * 23 
BSL - 32 
8$L - 12 
B?L - 31 

.short Tronrr 

BfS - U 
B$S - 35 
B98 - 15 
Bf9 - 32 
B$9 - 25 
B«3 - 22 
Bf3 - 11 
BfS - 34 
BfS - 2k 
BfS - • 12 
B^S - •33 
»93 - . 21 
BfS - S* 
Bf3 - 13 

21.000 
21,000 
24,000 
27.000 

11,000 
11,000 
11,500^ 
12,000 
12,000 
13.©00- 
U.000 
15.000 
17.000 
19.0QSL 
22,000 
24,000 
25,000 
27,000 

1«.400 
17.000 
l4»6oo 

..•»»900 

19,509,600 
10.067»000 
25,734.700 

33U7S® 
118,200 
100.200 
125,800 
72,800 
48,600 
27.800 
10,000 
15,40s 
10,900 
6.300 

Mo Fotl«pe 
NO fSOllW® 
Bo TailWM 
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APPENDU I 

TABLE II 

4stel Loadia? IWlg«. Ta«t Data of *•*« |^ J"-* 
20l2Hfc Alualnm Alloy at Strata Batio A-oo 

o 

1.   LoagtttjAlaal Tftmotahad Spaeinwa 

ggeetoan Bo, 

Aig. - 31 
Ai^L - U 
A& - 15 
A&.- 2$ 
A4L- 34 
A4L -33 
141.-13. 
A4L - 23 
Al*. - 22 
A4L- 35 
AJ»L - 33 
A& - 12 
A*L - 24 

Altamating Straaa 

24.000 
25.000 
2&,000 
26,000 
27,000 
28,000_ 
28.000 
3S.0O0 
36,000 
36.000 
39.000 
42,000 
42,000v 

8,    Short Traaarraraa Ttonotohad Spaaia«n 

Ai|8 • 21 
A4» - 31 
A&3 - 24 
kkß - 13 
Al# -3$ 
AjfcS - JA 
A43 - U 
JUj3 - 25 
A43 - 23 
hiß *U 
i^3 - 23 
A4S -34 
A& -15 

21,000 
23,000 
24,000—-" 
24.000 
26,000 
28,000 
26,000 
32,000 
36,000 
36,000 
38,000 
42,000 
42,000 

3.   LoBtfitudtaal Mractloa Notahad Spaciman 

2^-22 
B4L - U 
W-- 15 
S4L-31 

yW»L-34 
B4L - 35 
B4L - 21 
B4L - 13 
m> - 12 
B4L- 25 
IftL- 33 
MLSB WJt* L58-59 

11.500 
12,000 
HUooo 
12,000 
13.000 
13.000 
15.000 
15.000 
17.000 
IT.000 
20,00© 

Cyelea to Raptwra 

19,0f7.200 
14,260,609 

9.277.100 
7,910,800 
2.790.T00 

469,300 
565.000 
473.900 
150 »f#t 
108,100 
58.100 
53^0 
45»5®o 

20,180 J00 
19,828,200 
7.771.400 
1,893.000- 

3$ .5*0 
309,200 
231.500 
69,900 
87,600 
68,600 
33,60® 
32,009 
16,800 

30.7^6.300 
553.700 
352.900 

4.385.3OO 
401.100 
205.200 
220,800 
8f,ooo 

124.400 
45.300 
55.400 

Nft Ifell®H» 

No yallW« 



TASLK II esnt'd 

L©agitudiiial Diraetion N»i©h«d Sp««fcB«a (eont'd) 

Spaa is» a 2fe. 

WtL - 11 
BJjL - 23 
»4L - 24 
MO. -32 

Alt«roati&g Stress 
 .tef.811 , 

20,000 
22,000 
27.000 
27,000 

4*   Short Tran«*©?©© Dlre«tion Hotehad Spaalajon 

11,000 
11,500 
12,000X 

ia,ooo_— 
12,000^- 
13.000 
13.000 
25.000 
15.000 
18,000 
18,000 ,. 
22,000 
22,000 
27,000 
27,000 

-25 m - & 
Hhß -35 
Bi>S • 11 
B^S - 22 
BijS -34 

>*• -13 
B4S - 21 
lfcS •• U 
B48 - 31 
84S - 12 
BtyV -23 
BfeS - 24 
B4S - 3a 

Cyslaa %© Rvtptup« 

43.400 
«7.400 
13.100 
13.100 

24.6U460 ISO 3feUs?# 
4.H8*4®o 

a.WM» 
fcM23»20t $ 3R*UL«r» 

1$2,0©0 
842,7® 
T7.80S 
$.,139 

105.000 4 

&5*6§§ «                i 

4J.100 
33*5«) 
24»l00 
f,&00 •        , 

lf»lt* * 

ML3SP ¥CKT L58-59 



APPENDIX I 

TABLE III 
V 

Aagad Loading Jatigv» Tatt Data of B«gular Hand Forgad 
7075-T6 Aluainu» Alloy at Straw Ratio A»©3 

X»    Longitudinal Direction Unnotahad Spaeiman 

Spaaiaan No. 

^ 

A5L -35 
A5L - 85 
A5L - ta 
A5L - 31 
A5L - 3a 

/',- iAft -U55 
I -':  / A5L -1,52 
\ : / A5L - 23 
V-      A5L -1^ 

A5L - 34 
A£L - 24 
A5L-153 
A5L - 24 
A$L -33 

2,    Short fr« 

AJS - 23 
A55 -15 
A3S -31 

\ A53 » 35 
\A5S - 51 
A5S - 22 
ASS . Sk 

-  A5« - 14 
45S - 12 
453-21 
45S - 32 
A5S - 11 
A33 - 23 
A5S - 13 
A5S-34 

3.    LasgituAinal Direction Notahad 
: \' I VL - Ä 

j B5L - X5 
.    ^ B5L - U j 

83L - 24 
.    KL -35 

BjL - 13 I 
»5L - 25 

Alternating Streaa Cycles to re uptwre 
ta i »ai 

25,000 21,2f7,300 No JfeUvre 
25,003 
26,000 

%6,000 
16,6^,500 

-26,000 358.000 
27,000 1,207,400 
27,000 701,000 
26,000 403.700 

3,686,100 26,000 
30,000 180,100 
33.000- . 139.OOO 
36,000 72,000 
36,000 161,800 
42,000 53.403 
42,000 42,300 

otoaad Speafcaen     ^ 

20,000 20,401,900 Mo Fallw 
21,000 88,200 
22,000 485.700 
22,003 4,32©,©00 
23,000 1,269,400 
23,000 58.t«o 
24,000 121,400 » 

24.000 7f,760 
88,000 54.100 
26,000 142,000 
32.000 34.000 » 
34,000 19.100 # 

30,000        / 26,100 
4ä*äOO   / 
43,000>/ 

d.seo 
14.000 

Speaiaena         ^" 

11,000 20,561,900 lb failure 
11,500 30.934,5*0 no f&ilw* 
12,000^ 30 .»73.000 NO AtUsra 
12,000 1,079,400 
12,000 282,300 
13,000                 / 562,300 
13^00,   ^_^/ 295.900 
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TABLS HI «oaVd 

3«   Longitudinal Direetiea Ket«&e4 Spmtamna (oont'A) \ik.'"1' 

SjMWiaea No, 

8JL-34 
351 - n 
B5L-51 
B5L - 11 
S5L-3S 
^ -Hi- 
^ - 23 
l#. - 38 

iltoraaftlsg Sir««« 

13 »000 
15.ooe 
15.000 
16,000 
22,000 
82,000 
27,000 
87,000 

4«   Sasar* TraiSÄTsr»« Dir »st Ion Notched, 3$«eiaMB ^ 
^ 

35S-34 
»5» - 24 
830-31 
$58 - 15 
Bis -ia 
B3S -35 
B5S - 13 
»53-85 
B5S -32 
B5» - 2X 
BJS - 88 
B5S »H 
B5S - 3$ 
B5S - 23 
B5S - 11 

11,000 
n,ooo 
11,500 
11.500 
12,000 
12,000"" 
13,000 
13.000 
U.ooo 
15.000 
18,000 
20,000 
82,000 
24,000 
27,000 

Orel«« to Ftaptore 

120,900 
104*900 

4.714.000 
6l.ftoe 
86»400 
23.700 
12,00© 
io «300 

24,000,000 life Fftilts-e 
lj.ita.ooo 
1,188,700 
1,771.^00 
1,272.000 
3?®.7O0 
123,400 
sa?,30o 
llSfcSOO 

48,100 
29,000 
19.500 
18,000 
10,900 
4,600 
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NOTICES 

Vbaa Oontraaant drawings, specificetions, or other data ara used for any purpose 
other than in connection with a definitely related Government procurement operation, 
the United States OoTernaent thereby incura no responsibility nor any obligation 
whatsoever, and the fact that th« Government nay have formulated, furnished, or in 
any «ay supplied the said drawing», specifications, or other data, is not to be 
re&Kted by implication or otherwise as in any manner licensing the holder or any 
other person or corporation, or conveying any rights or permission to manufacture, 
use, or sell any patented invention that say in any way be releted thereto« 

Copies of WADC Technical Reporte and Technical Notes should not be returned 
to the Wright Air Development Center unless return is required by security 
considerations, contractual obligations or notice on a apecifie doeuaant. 


