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WE. B¥ TR SERBRELATHELTH T Al-Mg(-Mn-Fe)5-2 WA R iELAh FATH ¥, A5k
ftamdh Al-Mg(-Mn-Fe) &2t #l &1 445 5 5 2% . Fik RME LR TH R %44 Al-Mg(-Mn-Fe)&-4,
SREFES Al-Mg(-Mn-Fe)o2i#t/T S i R BRELATHEEH, MR B REHAITE Al-Mg(-Mn-Fe)
B W LA e 1 AR T AL, b BB AR P Al(Mn,Fe)taxtsh & B 45 Hta%vh, BT ERELATH
JE & Al-Mg(-Mn-Fe) &2 #9532 LALE] . R £ 3 RRRELARIHELHE, Al-Mg 442 F Al-Mg-Mn-Fe
Sat Y HER T HAMAE 215 um F7 2.8 pm, MR RE; A SHEAEHTEP, Al-Mg-Mn-Fe
&4 18 Al(Mn,Fe) A0 sk i tme A2 T3 4 5 A, B QIR AR, AR LLBERK; 23k
EHG, Al-Mg &2+ 69 ik fefh K R R 4% & £ 267.4 MPa A= 52.2%, ™ Al-Mg-Mn-Fe &2 474184
RALIREIEZH £ 3642 MPa, 1K EBARZE 31.7%, Ze2 092k £ & 0.46m 5k, 4R =
gL, B RREGAEHFELH TAZMESL NG HERS =4, #E& Al-Mg(-Mn-Fe)& 26424
EEX

XA Al-Mg(-Mn-Fe)a4; RRELATH/E; THiER,; HBMER
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ABSTRACT: The work aims to investigate the effect of multi-pass accumulative continuous extrusion forming (ACEF) on the
microstructure evolution and mechanical behavior of Al-Mg(-Mn-Fe) alloys, to provide references for the preparation of

fine-grained Al-Mg(-Mn-Fe) alloys with high performance. Al-Mg(-Mn-Fe) alloys were prepared by ACEF. The variation in
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microstructure and mechanical properties of Al-Mg(-Mn-Fe) alloys subject to multi-pass ACEF was studied. The effect of

Alg(Mn, Fe) phase particles on dynamic recrystallization during deformation was discussed. The strengthening mechanisms of

ACEFed Al-Mg(-Mn-Fe) alloys were revealed. The results showed that significant grain refinement effect was achieved in the

Al-Mg alloy and Al-Mg-Mn-Fe alloy subject to 3 passes ACEF, and the average grain size decreased to 21.5 um and 2.8 pm, re-

spectively. The Alg(Mn, Fe) phase particles in the Al-Mg-Mn-Fe alloy were gradually broken, refined, and uniformly distributed

during multi-pass ACEF. Thus, the driving force of dynamic recrystallization was enhanced and the growth of recrystallized

grains was hindered. After 3 passes ACEF, the ultimate tensile strength and elongation of Al-Mg alloy rods increased to 267.4
MPa and 52.2%, respectively. Meanwhile, the ultimate tensile strength of Al-Mg-Mn-Fe alloy rods increased to 364.2 MPa and

the elongation decreased to 31.7%. The strengthening mechanisms of the alloys mainly included fine-grained strengthening,

dislocation strengthening and second phase strengthening. ACEF can refine the grains and secondary phase particles, and

improve the comprehensive mechanical properties of the alloys.

KEY WORDS: Al-Mg(-Mn-Fe) alloy; ACEF; deformation pass; microstructure and properties
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Tab.1 Chemical compositions of Al-Mg(-Mn-Fe) alloys wt.%
Alloy Nominal composition Mg Mn Fe Si Al
Al-Mg Al-5Mg 491 — 0.04 0.02 Bal.
Al-Mg-Mn-Fe Al-5Mg-0.8Mn-0.1Fe 5.06 0.77 0.12 0.03 Bal.
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Fig.1 OM microstructures of Al-Mg alloy after different ACEF passes: a) before ACEF; b) 1 pass ACEF;
c) 2 passes ACEF; d) 3 passes ACEF
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Fig.2 SEM microstructures of Al-Mg alloy after various ACEF passes: a) before ACEF;
b) 1 pass ACEF; ¢) 2 passes ACEF; d) 3 passes ACEF
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Fig.3 OM microstructures of Al-Mg-Mn-Fe alloy after different ACEF passes: a) before ACEF;
b) 1 pass ACEF; ¢) 2 passes ACEF; d) 3 passes ACEF
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Fig.4 SEM microstructures of AlI-Mg-Mn-Fe alloy after various ACEF passes: a) before ACEF;
b) 1 pass ACEF; c) 2 passes ACEF; d) 3 passes ACEF
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Fig.5 EDS mapping for element distribution of secondary phase particles in Fig.4c: a) Al element;
b) Mg element; ¢) Mn element; d) Fe element
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Fig.6 Engineering stress-strain curves of AI-Mg(-Mn-Fe) alloys with multi-pass ACEF: a) Al-Mg alloy; b) Al-Mg-Mn-Fe alloy

*3 ERZEERTHETEARE Al-Mg(-Mn-Fe)E &1 /118
Tab.3 Mechanical properties of Al-Mg(-Mn-Fe) alloys before and after ACEF

Ultimate tensile strength/

Yield strength/ Elongation/ Hardness

Alloy Deformation pass MPa MPa o, (HV)
0 250.5 92.6 48.3 95.5
1 256.4 97.4 50.1 95.9
Al-Mg
2 261.3 105.8 51.4 96.4
3 267.4 111.2 52.2 97.1
0 298.8 129.3 42.7 104.8
1 312.5 153.4 36.3 106.2
Al-Mg-Mn-Fe
2 324.8 185.7 34.1 111.4
3 364.2 233.6 31.7 119.8
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Fig.7 Tensile fractures of Al-Mg alloy after different ACEF passes: a) before ACEF; b) 1 pass ACEF;
c¢) 2 passes ACEF; d) 3 passes ACEF
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Fig.8 Tensile fractures of AlI-Mg-Mn-Fe alloy after various ACEF passes: a) before ACEF;
b) 1 pass ACEF; c) 2 passes ACEF; d) 3 passes ACEF
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