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Forming and effect of dispersoids in
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Abstract: The forming and effect of dispersoids in Al-Zn-Mg-Cu-Zr-Yb aluminum alloy were studied by OM, EDS,
SEM, TEM and mechanical properties tests. The results show that the Al-Zn-Mg-Cu-Zr-Yb alloy formed abundant
homogeneous tiny Al;(Zr,Yb) dispersoids with coherent L1, structure; Compared with AlyZr dispersoids in
Al-Zn-Mg-Cu-Zr, Aly(Zr,Yb) dispersoids could effectively inhibit recrystallization, resulting in the increase of yield
strength and fracture toughness by 6% and 35%, respectively.
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Table 1 Chemical compositions of alloys

Mass fraction/%
Zn Mg Cu Zr Yb Al

Alloy

AlZnMgCu-0.16Zr 8.54 2.41
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-0.30Yb
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849 242 209 0.16 030 Bal

Prhe R BRI AL T, RISELE 410 CHIMREE
N 4 h, RS THER 460 CHER 24 h, RFEF4.
B4k 5 e R I I i 7 S, B IR AR TEAE
500 t AL EHEAT, HrHs I BB AR 410~430 °C, £
R EARN 45 mm, FFEBEEASHN 15 mm, HFRGY
9, J& 47 B R T R UORAIEAR T ZH 2R 1 35 50 1k

B FR AR SR s A [ Ak BRI R AT T, 756
7E 450 ‘CARE 1 h, FLL4 C/h (FHESETHE S 470
CHUE 1 h, FJGFHEZ 480 ‘CHRIE 2 h Ji, SCEIVEAN
FiK T, T T6 WER(130 'C, 24 h).

FES N U T 20 TR 7K I T Ha f '
SIS, 48 E NEOPHOT-21 4 AH B4 A e Yo Wl
R ASA L KX gL (FRAR O AR L
1:3 BUAHIR. WS G, B 20 V, %25 C)
4B SR BHRRE, F TECNAL G 20 3% 5 fi B Wl ¢

G T6 WSO AH L S IR EAEA 2, xR
ARG DX A S i 5 ek A

Wr 48 R 2% GB 4616—84 (<&@ k1
N AZ TR E Kie I 700 B SCHR[13], 7ET8 N )4
ML BT W E IR . REHEH DCB W
WA, R TT A S-L U7 ), SR AR R
& B, B WIIEER: B=2.5(Kiclon.) K 2<W/B<4
(002 M i IR ) o 20 3k T AS ] 1) 00 et UK as
ALK A THE RPN Kic B, BT A
4K 3 AL I

PR SEIR ] CSS—44100 HL 1 J7 eI, Ak
%M GB6397—=86 (<@ hu A SEIS AL ) ARSI T
FIRR 20 8 d 6 mm X 30 mm B [543 FE PRl AR o $7
IR 2 I GB228—87 (&)@ ffiniki Jrik) AT,
FEAN DI EAEL I 3 MR T M

2 FHRE55

21 FWESEHLAUE

1 s AP A A S A SR OGS AHIE . B
1 WTUAEH, AlZnMgCu-0.16Zr 4 478 B I K [
Wk R, RS S, AU A S kL.
AlZnMgCu-0.16Zr-0.30Yb &4k JL B [ AF 4R L0 2R, i
OB R R K s LA R AR R4S

2 fIi7nch T6 & AlZnMgCu-0.16Zr 442 TEM
BB UREOHIE DX L TSR AR RE RO DR O (1 g i 43
Mo BHIE 2 T4, AR OREU I D R R DY
it REEKZ N 30~40 nm(L & 2(a)F(b)); BETE )
Mr& R B A5 AlL Zr. Mg, Zn 1l Cu o, H
o Zr IR EIRZ s RIUEN T Mg Zn I Cu oo E
& T RES GO, B TR (LK 2(e)
% 2)e F 2(d)FT R A UREUHIRE AR [T 11] AL S5
A RTIAERE, BE B SO BRI AT BE, 42
W50 o MR SR B AT 5 BE . A6 1/2 {022} o FI
1/2 {202} oy 07 B A B 1 BI85 FROAT 68 BRE A (T 455 3 B
IR), XHE T UREH T Ze [ AR FALE, B
JRHR B PR AU, AERTHT A AN AR, R
(AT SR B A, 3K [ B, 2 B /R EORH i AR 5 1) O 5 A
LRI L1, B, 55k EHIES. o ATBEai &
M SCHRAIED > BT RLIACh, IXBREBAH A S
) L1, 8 AlyZr. AlZnMgCu-0.16Zr &4 K42 T 8K
FREEMI TGS R, PR & i it S0 AR, BN
AAF A AL B 52 I JC DTERT H i (Precipitation free zone,



914 o E A (8 R R 2013 44 A

E1 {’*%?E]’Jﬁﬁizﬁléﬂ//\
Fig. 1 Optical micrographs of alloys with solution treatment: (a), (b) Al-Zn-Mg-Cu-Zr; (c), (d) Al-Zn-Mg-Cu-Zr-Yb ((a), (c) T-L
orientation; (b), (d) L-S orientation)
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Fig. 2 TEM bright field images, selected area electron diffraction (SAED) patterns of T6-tempered AlZnMgCu-0.16Zr alloy and
EDS spectrum of Al;Zr phase: (a), (b), (c) TEM bright field images; (d) SAED patterns; (¢) EDS spectrum of Al;Zr phase
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Table 2 EDS results of matrix of studied alloys and dispersoids
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Yb Zr Zn Mg Cu Al
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Fig. 3 TEM bright field images, selected area electron diffraction (SAED) patterns of T6-tempered AlZnMgCu-0.16Zr-0.30Yb

alloy and EDS spectrum of Aly(Zr, Yb) phase: (a), (b) TEM bright field images; (c) SAED pattern, [113] aj; (d) EDS spectrum of

Als(Zr, Yb) phase
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Table 3 Tensile properties, hardness and fracture toughness of tested alloys
Alloy o,/MPa 602/MPa 5% Kic(s..y/(MPa-m"?)
AlZnMgCu-0.16Zr 710 684 8.9 21.6
AlZnMgCu-0.16Zr-0.30Yb 747 726 9.7 29.3

B4 S&fhliamr SEM 4

Fig. 4 SEM images of fracture of tensile alloys: (a), (b) AlZZnMgCu-0.16Zr alloy; (c), (d) A1ZnMgCu-0.16Z-0.30Yb
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Table 4 Radius factor ¢, negativity factor N, and interaction strength /' between Yb, Zr and Al

Element Radius, Radius factor, Electronegativity Electronegativity Interaction strength,
A B R/nm & factor, N, w
- Yb 0.194 - 1.11 - -
Al - 0.1429 -1.76 1.5 0.975 4.03
Zr - 0.162 —-1.10 1.4 0.725 1.73
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