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Abstract : Three kinds of 2219 aluminum alloy with different iron Fe mass fractions were produced by ultrasonic
semi —continuous casting method. The influence of Fe mass fraction on microstructure and properties of 2219 alu—
minum alloy was investigated by OM, SEM, tensile tests and electrochemical corrosion experiment. The results showed
that the mechanical properties and corrosion resistance decreased obviously with the increase of Fe mass fraction,
which was attributed to the generation of massive primary Al;Cu, (FeMn ) phase and the increase of volume fraction of
residual crystalline phases. The tensile fracture behavior of 2219 aluminum alloy at room temperature was mainly in—
fluenced by the brittle fracture of Al,Cu, (FeMn) phase, the crack direction of AL,Cu phase formed in the forging pro—
cess and the low bonding strength at coarse residual crystalline phase/ Al matrix interfaces.
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2219 A & A BAF SRR 2=k Re . RAF
A e P i S AR PERE A A, B AT U 2014 45
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A S REGILE A ERE T O ST 0. anfHAR
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EHF,BLEE Cu tHIFR—RIIWIIY, ol T &3
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L Al-Cu & & tERe, Hh 8 BT R Fe 915
) AR AR T SR, Fe 75 Al-Cu & 4 9 [ 1%
FEWAR, Z LS Fe &8 [B4L & WIFEAE, REMIRBIX
TR B ERAHRIES S oy X5 Fe it WBHIHE
Mn/Fe tb . Fe/Si Lt it sMA1E R AE 2R R R A s,
Backerud Z5E"AN Tseng S5\ A Y Fe Jit & 43 50K T
0.3%Ht , Al-Cu 5 4t A IR AlLCuFe 5% AlCu,
(FeMn) FAFFE. FRUESEEMIBEGE T Fe X85 51k
Al-5.0Cu-0.6Mn & &4V J12E 1 RERIE I, I
A4 Fe FURADBET 0.5%0F, #EHSUH g
BRAR £ B AL TR a-Fe(Als(FeMn);(CuSi),) FilZb
HEHIRAY B-Fe (AL Cu,Fe 5% Al,Cuy(FeMn) ), {H £ H4
SEHR ISR a-Fe WA EFH S 0 FAE 1Y) B-Fe FHF:
s 4EA Liu Kamga LU A5 SR R I, R
HIWE A FIT B-Fe A I BL, T AERCAR 7% 25K
FETRER T IR FARE Fe #HAM , R AT eSS HT N &
Fe MIJE . Zhang 55 7% TF58 T Mn.Si & w4 Al-
Cu-Fe 45 Fe MM, R Mn 54 1A
AR ALCuFe FHAETE, B Mn & 2 938 0, DUFAR
& Mn 2R 2 BT E IR ALCusFe #H, 4 Mn/Fe
FLik ] 1.6 BHERIR B—Fe 4458 28R a-Fe HL
R BIREIN Si 5% Si Mn B &R INER SRS a-Fe
TE RN 6] B-Fe AHIOTE B, X F 2219 454 41
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Bk 2219 SR A A BUMPEREIIRZ M, hy 2219 FAG
S AESEBR T AR A R R S 5.
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Jiikiiles T3 B 2219 SR G a5, SR e e
BT AN 1 BTN, B BE A3 S AL B 2 )R AT 216
SB[ I G FE, H T 250 1 450 C2 )k (3 813
AT AR 50% )+545 CIElVE 4 h+450 CZ1a) (3 B
34K, AIBEE 50% )+535 CRIF 4 h+3%%l 14 H AR
T BT 165 CA AR 24 h.

MG GB/T 228—2002, FHEL DI HEIHLAF 7 i 10k
ST % 75 mmx6 mmx2 mm ¥ AR, 7E Instron3369
TR AL AT RIS, P 2 mm/
min, SEEECRIR 3 AR RGP (E. AR 2 Keller
7 (0.5%HF+1.5%HCl+2.5%HNO0;+95.5%H,0 , & FH
SEOIE G 7540 BB A1 Noa Nano SEM230 #!
AL NS H B R B,

®1 XRESUFERST(RESH)
Tab.1 Chemical compositions of experimental

alloys ( mass fraction ) %

%5 Cu Mn Mg Zn TV Zr Si  Fe Al

1# 6.30 0.386 0.000 1 0.020 0.062 0.090 0.125 0.000 5 0.01 Bal.
2# 6.30 0.362 0.002 9 0.023 0.098 0.056 0.108 0.029 0 0.10 Bal.

3# 6.30 0.396 0.001 8 0.026 0.083 0.099 0.136 0.046 0 0.15 Bal.

K CHI660C FY L fh2 T AR sl 41 PR Ak
2k (Tafel ). SREUTAEHA o R RS HE R 43531 R
BRIRE AR R AT H R FEAR (SCE) ) = F AR R .
@A A 3.5%NaCl W , S35 B R (25+3) C,
SEESTAIACA 1 em?. MEARTRARAE B TR HR 30
min. A0 2R B X R R -1.1~-0.3 V, fHH
4 0.005 V/s.
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Fig.3 Microstructures of the aging—alloy

with different Fe mass fraction
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8.4%, TF¢T 18.4%, PLhisdiE TRET 5.1%% 425
MPa, i it i BEAR A AN . E— 20380 Fe i 41
E 0.15%, & EPihim g | ks 5 FZE{H 2R 5]
7 409 MPa.316 MPa 1 8.3%, 5 Fe Gi& /0%t h
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Tab.2 Mechanical properties of 2219 aluminum alloy

with different Fe mass fraction

P 0,/MPa 02/MPa 8/%
1# 448 336 10.3
24 425 334 8.4
3# 409 316 8.3
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Fig.4 Fracture morphology of 2219 aluminum alloy

with different Fe mass fraction
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Fig.5 Polarization curve of aging 2219 aluminum alloy

with different Fe mass fraction in 3.5% NaCl solution
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Tab.3 Polarization curve parameters of aging alloy

with different Fe mass fraction in 3.5%NaCl solution

B Eun Jeon R E. J Ry (EgE.)
S N (Arem™) /(Qeem?) Vo /(Arem™) [(Qeem?) IV

1# -0.682 2.97x10° 1021 -0.766 8.82x10° 386 0.084

2# -0.688 545x10° 588  -0.790 1.17x10™ 258 0.102

3# -0.614 1.40x10™ 208 -0.772 1.45x10* 195 0.158

AR S FFR 3V, Aa Y A i s
Jon B Fe BRI INZHTE K, 2.97x107 A/
em? B8 1.40x107* Alem?, T4 43 B BN T AR Ak L
FH R... i Fe STt 3 B3 Nz didis N, B 1021 Q-
em® P F 208 Q-em?, XERUIFEE Fe it/ AU
i, & & s S, mrih i RE R, —BIAh, A
JE T LA, 5 R B S 2 1R Y 2208 (E = Ey) T LA
AR R A SR SR T R . - E., I 2E(HARR
TKHE S AR s, TR NI R e
TR A& AR EE B, Y Fe BTRMECH 0.01%M E,,.—
E., 2Z{H} 0.084 V; 4 Fe /PB4 £ 0.15%H,
Eou—E,, 20 KN 0.158 V. —HAESE T BEE Fe
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Al-Cu-Fe-Mn system alloy
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Fig.7 Temperature—phase curves of 2219 aluminum

alloy in different Fe mass fraction at equilibrium
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Tab.4 The transformation in 2219 aluminum alloy

AR7E SBE T/°C
L—ay 651~649
L—ay+AlMn’ 600~577
L+AlMn —ay+( AlyMnyCu, ) +ALCusFe 597~577
Loty AlyMnyCuy+ Al,CuyFe 577~537
L—a,+ALCut+AlyMn;Cu,+Al,CuFe 547~537

2 1)AlMn* 7R AlMn 3L Aly(MnFeCu);2)# Mn ZALE 43
Fe, N AlL,CuFe #% AlL,Cuy(FeMn ) , iU W23 #7 ' Al,CusFe/Al;Cu,
(FeMn)#J ] B-Fe F/R.
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ARG AT | 25 SR 5 SR 2, & o B S 245 S AR T
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Fig.8 Morphology of residual second phase and crack

on fracture surfaces of 2219 aluminum alloy
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