5520 5 1 PEEEREREFIR
Vol.20 No.1 The Chinese Journal of Nonferrous Metals

20104F 1 A
Jan. 2010

XEHmS: 1004-0609(2010)01-0030-07

&R 1933 S5 & B RiRFARMN A F TR0

FL2 xR 2, o 7

(1. hEFR2E MRRE S TR, Kb 410083,
2. TRIKYE AOEEMERSEES TREE HE ALK E, Kb 410083)

kel 2, Bk

B . KA EMEOM). FRiHELI(SEM). ES BE(TEM). X 5 £ 775 R0 S R AT o [l v i B % 1933
BG4S H BB R 2R . 451K BT ALZr b5 A NETFLIEM, 76 470 C LU R E I,
BT AR RR(<15%); B MR T &, W4 MR EE Eb 510 CRIEN, &M R
WEBR(AN 48%); 1933 G GBI R —AHTEAT AlL,CuFe HHF1 n AH: 544 470 CIH¥ 60 min 5, # AH
LG TR AY, M R B T sl ) R 2 AR AN K B SRR AT R 470 °C. 60 min, fEIL4AF
N H A A R

EHEIE: 1933 a4 [V F4a; SAH rbEae

PESES: TG 146.2; TG 113 XERFRINAD: A

Effects of solution treatment on microstructure and mechanical
properties of 1933 aluminum alloy forgings
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Abstract: The effects of solution treatment on microstructures and properties of the aged 1933 aluminum alloy forgings
were investigate by optical microscopy (OM), scanning electron microscopy (SEM), transmission electrical microscopy
(TEM), X-ray diffractometry and tensile testing. The results show that the recrystallization fraction is very low (<15%)
when the temperature is below 470 ‘C due to the pinning effect on grain boundaries of Al;Zr dispersoids. When the
forgings are treated at 510 °C, the recrystallization fraction increases significantly to about 48%. The main phases in this
alloy are Al,Cu,Fe and 5 phases. The second phases don’t change obviously with increasing temperature and time
because the # phase is dissolved almost completely after solution treatment at 470 ‘C for 60 min. The best solution
treatment for 1933 alloy forgings is 470 °C, 60 min, and the alloys under these conditions have the best tensile properties.
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Fig.1 OM image of 1933 Al alloy forging
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Fig.2 SEM image of 1933 Al alloy forging
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Table 1 EDX results of constituents in forgings

Mole fraction/%
Area
Al Zn Mg Cu Fe
A 70.55 18.32 11.12 42 0.31

B 72.57 2.03 0.85 17.70 9.74
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Fig.3 XRD pattern of 1933 Al alloy forging
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Fig.4 OM images of forgings after solution treatment and aging: (a) 470 C, 30 min; (b) 470 ‘C, 60 min; (c) 470 C, 100 min;
(d) 420 C, 60 min; (e) 490 C, 60 min; (f) 510 C, 60 min
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Fig.5 Relationships between recrystallization fraction and time
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Fig.6 SEM images of forgings after solution-treatment:
(a) 420 C, 60 min; (b) 470 ‘C, 60 min; (c) 490 “C, 60 min
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Table 2 EDX results of constituents of remnant particles
after solution treatment in Fig.6
Mole fraction/%
Area
Al Zn Mg Cu Fe
A 79.48 7.76 8.54 3.92 0.3
B 76.91 1.98 0.76 14.28 6.07
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Fig.7 Mechanical properties of 1933 forging after solution
treatment for 60 min at different temperatures and aging at
120 °C for 24 h
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Fig.8 Mechanical properties of 1933 forging after solution
treatment at 470 ‘C for different times and aging at 120 C
for 24 h
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Fig.9 Recrystallized grains forming around second phase

after 450 ‘C, 30 min solution treatment
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Fig.10 TEM image of Al;Zr dispersoids in interior of original

grains of alloy after 470 °C, 60 min solution treatment
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Fig.11  Pinning effect of AlZr dispersoids on grain

boundaries during 470 ‘C, 60 min solution treatment
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Fig.12 TEM images of forging solution treated at different
temperatures: (a) 470 C, 60 min; (b) 510 ‘C, 60 min
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