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Improvement of Fracture Toughness in 7XXX Series Aluminum Alloy Forings
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ABSTRACT

The aim of this study is to investigate the effect of impurity level and fabrication processes on the strength,
impact and fracture toughness of 7075, 7050 and 7175 aluminum alloy forgings. A specially processed 7175S-
T74 aluminum forgings was superior to a conventionally processed 7075-T73, 7050-T74 and 7175-T74
aluminum forgings in both strength and toughness. The reduction of impurity level of iron and silicon has
significantly diminished the size and volume fraction of second phase particles such as ACu:Fe and Mg:Si.
A further reduction of the amount of second phase particles has been observed by applying a special
fabrication process. This phenomena result from the application of intermediate soaking at higher temperature
and more sufficiant hot working temperature than that of a conventional processing.
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Table 1. Chemical composition of 7075, 7175
and 7050Al alloys.(wt%)

Aloys| Si | Fe [ Cu [Mn (Mg | Cr | Zn | Zr
7075A1( 0015 | 035 | 159 [0005| 270 | 019 | 570 [ -
7175A1| 003 | 008 | 1.66 (0005|274 | 002 | 540 -
7050A1) 012 | 015 | 23 | 010 | 25 | 004 | 601 | 011
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Fig. 1. Optical microstructures of LT direction in flange shaped press die foregings
(a)71758-T74 (b)7175-T74 (c)7075-T73 (d)7050-T74
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Fig. 2. Impact absorbed energy of L and ST
direction in 7XXX Al press die forgings.
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Fig. 3. Fracture surface and SEM/EDS
analysis of 7075-T73 alloy.
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Fig. 4. Impact absorbed energy of L direction
in 7XXX Al hammer forgings.
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Fig. 5. SEM fractographs of impact specimen at L direction in 7XXX Al hammer forgings. (a)7075-
T73 (b)7175-T74 (c)7175S-T74 (d)7175S-T7454
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Fig. 6. Fracture toughness of LT and TL
direction in 7XXX Al press die forgings.
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direction in 7XXX Al ring roll foregings.

I

= HF dxFgHol 27 Wi FFFHOZ v
23t7] ZL{/IAYN FARAYAGe T2 GxA
A 3FFe @Fol ue LT %3] w3 AAg
# A FEe FEoldnh ST Wakel A 7175S-
T749] B3 AG 7L 297 MPa/m2A = 94
8hw, 7075-T730) ®]5te 375%< 718 B
olAte] HYAAZHE 7175/71755-T74 R 7050-
T749) QAL 7075-T730] vlsleg R E w}
oA BAEA FIhstAch §3) 7175S-T74(TL
e e B AP3E BIMPamzZA 7HE $5
e, oA #ae ¢k MM 55 F
o] A go] fHQQAYE A TN Aoz #
"}

oo o

35 -

71758-T74
30 .
—_ 7175-T74
£ .
[
S 2 [
= 7] i
— 7075-T73 !
18] [ '
¥
20 !
i
!
|
38 40 42 44 46 48 50

Yield strength { kg/mm’ )

Fig. 8. Fracture toughness and yield strength
of ST direction in 7XXX Al ring roll forgings.



206/7XXXA gy @24 FHAA AA

~
!
r

Ae AL 71755-T749 Ytz AE 3
075-T73, 7050-T74 B 7175-T74 §39 7]
S Y 27 FAANY, AFAE,
Kic) Alg& AAstd @39 &= Al
A At 7XXXA ¢FuE I AW =
A E 93 Yoy A oed 22 2
2& ddrh
1) 7075-T73, 7050-T74 @ZAE 4 wm~FA um
718 Ze 234 YAEel FE YA EE
interdendritic steo] EA3t™ 1 Y= 433 @A
ok 71758-T74 @2AE §29Y ¢k M} S+
2R AL aHe) ot 2a4 A FH A
717} AE a3
2) 27AML EFZHL ALF 71758-T747
QJut-z A e} 7075-T73, 7050-T74 R 7175-T74R ¢}
szglg =, oA 234 YA A AT
710%}
3) 71755-T74 @29 #HaAA & 7075-T73,
7050-T74 R 7175-T749] vlsle] EE WA
A5 271t e, AL §F €= AAH
olgd BE4FA ALo AHAYE AA ¥4
Al Rog waR)
4) 71755-T74 @ZAE 7075-T73, 7175-T749) H|
o $43 Fe-2494-%AAY =¢E vE
Wt

4
N
o}

~3
Ul

oX
Y

e

o IN g 2 ob
O
3
o OX

U2

1. A. R. Canfield and E. E. Anderson @ “Space
shuttle Nozzle Development” AIAA-78-951

2. A.J. Bryant : J. Inst. Metal, vol. 94(1966), pp.94

3. B3t . BE&M, vol 39 (1989), pp. 378

4, T, Ohnishi : Japan, Inst. of Light Metals,
(1983), pp.69

5. M. V. Hyatt : Metal progress, vol9 (1977), No.
3. pp.56

6. P. W. Kroger : US. Patent 3, 791, 876

7. $RAF, WEEL, PN - #5G, vol 36(1986),
pp.22

8, J. T. Staley : Metal. Eng, Quar., vol. 16 (1976),
pp.137

9. M4, uE, dAY, 244 eSS
2}, 339 33 (1995), pp. 390

10. E. Kato, Y. Ueda and T. Kobayashi : Light
metals, vol. 35 (1985), pp.689

11.K Higashi, Y Hirai and T.Ohnishi : Light
metals, vol35 (1985), pp.353

12. J. S. Santner : Metall Trans, vol9 (1978),
pp.769





