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ABSTRACT

The aero-industry is union industry which includes a research development type, a knowledge
accumulation type and a developed country type. The aero-industry of Korea is in semi-developed type
stage but departed later than that of other country such as Taiwan, Indonesia etc. Therefore, the
necessity of domestic airplane material is required.

This study on 7050Al extruded alloy aims to suggest an. adequate heat treatment conditions of
T73, T74 and T76. The results of this study show that:

1. The optimum conditions of T7x heat treatment in extruded 7050Al alloy show this:

T73 : 121 X Thr + 177C x 14hr
T74 : 121 % 7hr + 177C x 10hr
T76 : 121 X Thr + 163TC X 2lhr

2. The 2nd step aging heat treatment such as T73, T74 and T76 etc. is efective in 7050Al alloy
but the variation otf microstructure and mechanical property with dispersive inclusions produced for
extrusion process causes some troubles. Accordingly, in order to produce a good 7050Al alloy, a careful
attention is needed in manufacturing process.

.M 2 € 1=23ke TR %A 459 Aol 1970
Ao 29742 e A2z AREoiAd ¥

3L A¥AA ALY, AY JAFP o] e AT BHke BHdAM FA=H
AdlE Ao s ol ARiFRe Bo7x o Y& EE FTo2 /Mldke BAZ Adtn Ut



140/7050A1 ¥2¢ A2 7% el 8¢ AT

olof whaled $eluiele] PYFAYL ke 2L o
ol BE AN L YL AT AsP4 T2l
3] 2249 7 FA20] &9 or, AFAY
AAAY 2 FAH WE, 87329 S §do]
e Aol 24t &F Lol ool Y
Arpolc},

mjeh £ dFdAE 3714 FERAREL T050Al
ol g axele] AAP 20 AN g
29| 3g7) Are] Al 7lodskmat stct.

2. iy
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Table 1 Specification of heat treatment
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AAgErY o s HoirEd 2100kg/om, & |Solution Heat 471~477C 471~482¢C
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Fig. 1 Tensile specimen of 7050Al alloy
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Table 2 Chemical compositial composition of 7xxx series Al alloys

Si Fe Cu Mn Cr Zn Ti Zr
7050A1 | 0.12 | 0.156 { 20~26 0.1 1.9~2.6 0.04 5.7~6.7 | 0.06 | 0.08~0.15
7075A1 | 040 | 050 | 1.2~2.0 0.3 21~29 [0.18~0.28( 51~6.1 | 0.20 -
7175A1 | 0.15 | 020 | 1.2~2.0 0.1 21~29 (0.18~0.28] 51~6.1 | 0.10 -
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Table 8 Comparison of mechnical property of 7050Al alloy with aging treatment

w/2 | 1st ahing | 2nd aging (k‘-glfT/”Sw) (k:ff' - (%) HRB | w/4 (k‘éf'l;i,) (k;(f/s ) (‘EAL)
1| 121Cx5h | 177Cx 8h | 467 | 875 | 137 | 88 | 1| 469 | 323 | 103
2 x10n | 478 | 403 | 131 | 840 | 2| 48 | 36 141
3 x12h | 449 | 368 | 91 | 835 | 3 | 448 | 353 | 135
4 x14h | 249 | 353 | 111 | 818 | 4 | 43 | 341 | 114
5 x16h | 449 | 345 | 1266 | 815 | 5
6 163Cx17h | 499 | 42 | 152 | 870 | 6] 57 | 50 114
7 x19h | 483 | 381 | 111 | 870 | 7 | 496 | 424 | 137
8 x21h | 476 | 405 | 140 | 870 | 8 | @82 | 413 | 141
9 [ 121Cx7h | 177Cx 8h | 520 | 440 | 126 | 843 | 9| 498 | 409 | 93

10 X10n | 534 | 457 | 142 | 833 |10 | 50 | 413 | 130

11 x12h | 464 | 39 96 | 835 | 11 | 472 | 375 | 100

12 x14h | 550 | 452 | 126 | 825 | 12 | 516 | 458 | 115

13 x16h | 447 | 3 | 131 | 808 | 13 | 444 | 345 | 81

14 163Cx19h | 448 | 345 | 765] 80 | 14 | 493 | 405 | 137

15 x21h | 596 | 549 | 138 | 870 | 15 | 454 | 375 | 128

16 x23h | 546 | 447 | 127 | 873 | 16 | 56 | 443 | 87

F.27] HRB:

A BAIZYe] HBHE Fo] AN E ¢ A=) Fig. 29
2& ABEs} HEE JeNAT A SRS
A& W/2 B8 w/a BEe QARTs} 2 w
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& YEIRT ARE 108 233 F Hoig, A ™
e AN yFgkoz FaTh Fig. 28] Aol o]
A Bodale A3} Po] 1st aging 24 121TolA %
TAE EAE P A7t 5AZE AN AT AR fis
9] & ol gl 10~ 15kef/ame] 3P3E Q1%
g BY3 FEAEE 10~ 12kel/m o2 F713+

AYL wglon, v ddge & Wil 9%

T}, o]g# ol AL ARLEN TAZe R
AEAEE NS AS 714N SAol 2 9L 1]

A€ 0 o] G.P. zoneQ 2 RE] 23] 43l 5

AR A EAD G A SET £¥o 2R 718 2

ZHz AE9 BARIAY G.P. zoned 1 o] o F RN R,
€ 9=rl 274 os wad & vk BaA 3 )R MHE(1-16, w2 part)

3 T73, T74, T769] A el2d & AAE7] A3t Fig. 2 (2)HRB and (b)UTS & YS of 7050Al alloy
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o] 2nd aging?t 23& B2, /W3 15, 12, 19
W&o 2 ARYEst 8 U UM & &
At F, Ao @ A webA] exfoliation
corrosionel] H§ AP4& Ze FHAN JYF=
& vell= T76@A el 121 T x7Th+163T x21h
o] 2oz T73¥Age 121TXTh+177CTX
14h, 283 A3eE AL Te Ho 2ol=s
AR A== BE A4lEo] /HM=lojof & A7l &
o2 T74 X8 121Tx7Th+177Tx10hy] &
Aoz gt (FFWE: T73-12¥, T74-109,
T76-159)
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A BAE ZA §A HE2 AA Fxe o
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£ oz dAa]Alzto] 1000413t ooz Zol
A A Ect. webd 7050A1 € T7T2Ho2 94
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Fig. 3 Micrographs of 7050Al alloy extruded

extrusion direction: (a)T73 (c)T74 (e)T76, transverse direction: (b)T73 (d)T74 (f)T76
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Aele] Aotg 2o 4= Uvin Yzt T76 &
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92 Jehid), ol Al 94377 Ee dAlgol
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Fig. 4 SEM micrographs of 7050Al alloy extruded
(a)T73 (1T74 (c)T76

e A vld e £A8 veie A 43
e Aijolx WA 12.6%2 NdE AF Mg @
& &g B T748Ae Foe 2 fddol
T76¥ A2l ¥la) dimple 7%= A3 A3 Ye) &
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Fig. 5 SEM micrographs of fracture surface of
tensile specimens (a)T73 (b)T74 (c)T76
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2)

T73:121C X Thr+177TC x 14hr

T74 : 121 xThr+177C x10hr

T76 : 121T xThr+163T x 21hr
2¢A A EAY T Ao g A7EF
T73. T74, T76 & A& ¢ Ao 4z
He @3 4ed¥dez FEE AAEA A
nAzA R 7AA S4 Wiyt BAld e
velgtch, wela 7050A1 FEe AZE 8
T F2FTE 5 4 AxgHe doiA B Ad
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