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Mn 1 Mg Xt Al-5Fe §&#]4 Al;Fe 18F3RAYR 0 *
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(LT A3 bR B 5 TR, WM 110023)

# ¥ Mnf Mg BmE Al-SFe(F&ESH. %, TR) &%+, 3% AlsFe B HLEHEEL. RMAGETREH,
ZE&FHFE AlFe KM AME Fk: MA 2.5%Mn 71 0.1%Mg(RESE, TH) &, BKNYETHRMEHE, BT
oz BRA/NEHIR, BORAIZES A 2.5%Mn #1 1.5%Mg, 4&FeE ST AHE NRARFER (5 30KR) B i
TEARABARMTERILE. ME&S&H¥ERMAIREH, WA Mn f1 Mg /5, 420IIBERI T AFREENRES: Al-5Fe
&4% 107 MPa, Al-5Fe-2.5Mn-0.1Mg &4 % 139 MPa, Al-5Fe-2.5Mn-1.5Mg && % 122 MPa, #KgE 5514
29.9% #1 14%.

%##is Al-5Fe #4, Mn, Mg, #14& AlsFe f1, B4
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ABSTRACT Adding Mn and Mg in Al-5Fe(mass fraction, %) alloy has obvious effect on the
morphology of the primary Al3Fe phase which is thick needle plate—like before adding alloyed elements.
The addition of 2.5% Mn and 0.1% Mg(mass fraction) changes the primary AlszFe phase from thick
needle plate-like to fine needle-like, particle-like and flower-like; the additon of 2.5% Mn and 1.5%
Mg forms particle-like and fringe-like (bifurcated), the forming mechanism of which was analysed.
The mechanical property is raised after the addition of Mn and Mg: the tensile strength of Al-5Fe
alloy is 107 MPa, Al-5Fe-2.5Mn—0.1Mg alloy 139 MPa and Al-5Fe-2.5Mn-1.5Mg alloy 122 MPa. The

properties are increased by 29.9% and 14% respectively compared with that of Al-5Fe alloy.
KEY WORDS Al-5Fe alloy, Mn, Mg, primary AlsFe phase, morphology
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1 Z¥HE

LERAH Al-5Fe §&Rm LI Al-35Fe
] & SER AR PRATIAR. iE— S IRIES
SRR Mg #9453, Mn f1 Mg &
L Al-10Mn #1 Al-10Mg $a-&g&imA. %2EF| Al-
5Fe f&MBEHRERR, Mg EiXELEE TH B
gk M, A RpsE Y 30% #HITACE, JER
B 40%Mg,Cl4+-30%KC14+-30%CaF, {EREER|, LI
= Mg FIHEER.

¥ Al-5Fe & &f1 Al-10Mn & & FIRT#, husg|
900 T, ¥ L /517 0.5 h. T Mg &5 CoClg R 11,
AR ERS Mg #9312, Al-10Mg ] & £&7F CxClg ¥
HIEENA, R 10 min FH#YEETET SR

B A 0.5%HF Kis g, 78 ISA—4
EH& 4T EMPS10Q AIE# s 8 bt TH e M.
SR TR AR R A2 . R X St o
EEETRH.

e GB228-87 ME, ELBETEIERELE N
12 mm WARHE S AR, R HFERIGET I
=iy CSS-55100 %I £ ohfk i TR Hl_E iR iReE.
2 R
2.1  #14 AlsFe j8WiRtyE{tL

B 1 25T Al-5Fe & &M SHS. HETL, K
MA&E&TER, “T&ePHmE AlsFe fHK B A
B4 ER. B, XFIESMEST RIS, RS
SEMBERE AT, B 2 25L& mA 2.5%Mn
1 0.1%Mg(FREME, TIH) FEIMESHS. Mo f
Mg B IATEIRICFRRE EBCE T 44 AlsFe #HRESR, A
A IR S B R AT R B AR AR AT k. ROIRAN “HETEAR .
B2 Mn B9&HE, D8 Mg 9S8, M4E AlsFe
FHHESHXE T B LRFESE (WE 3), HeeR Rk
R EIR, UL B RS RS Bk, K sk &

1 Al-5Fe §& B#MAH
Fig.1 Microstructure of Al-5Fe alloy, showing thick needle

plate—like AlzFe phase

2 Al-5Fe-2.5Mn-0.1Mg §&HAR

Fig.2 Microstructure of Al-5Fe-2.5Mn-0.1Mg alloy, show-
ing refinement of AlzFe phase

3 Al-5Fe-2.5Mn-1.5Mg &4&HR

Fig.3 Microstructure of Al-5Fe—2.5Mn—-1.5Mg alloy, show-
ing morphology change of AlzFe phase

AlzFe N B H 4> X, FERAE BB T2 <8R

LB REH, Mn FRITHE AlsFe AR
k, MEFE Mn FIFRT, S Mg MAEEFI T
4 AlsFe M4 X KAy Mg B{XEEM& 4 AlsFe 8
Bk, TIABREE Z o Biaisr X.

& 4a R 2 ARSI, ABKHE 4a
REH, B 2 P40/ AR R BRI B
4b 2 3 R LR, B ER, BE Mg A
B, ¥4 AlsbFe MBI EHM D X, BFERRNA
%. XF4r X BARET Al-10Fe & PFRBEHRT Mg
BT B 4 i [0, B X fd <7 KTHL, 467
BOCREECT Bl “W SR>, 1 Al-10Fe & &4 240/)MY

“#”, WME%.
2.2 JEEREMEE{L

MAEE&TEN. F8 3 fF&5 4 Al-5Fe, Al-5Fe-
2.5Mn-0.1 Mg 1 Al-5Fe-2.5Mn-1.5Mg HHiHr s B 4>
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4 Al-5Fe-2.5Mn-1.5Mg & &P M NFEH LB LR R

Fig.4 SEM morphologies of flower-like (a) and fringe-like
(b) AlgFe phase in Al-5Fe-2.5Mn—1.5Mg alloy

)% 107, 139 1 122 MPa.

ZJt Al-5Fe 5 &S AHE A KE F R WIE
AlzFe M. XFMERHMHERREER, RSN
TR I AF], LA EMPTEREERK, XI5
107 MPa. %4hnA 2.5%Mn 1 0.1%Mg 5, &&Hi5%
A ARV E AlsFe AR ARLREIEK, HE
T XEEMFIRERM, 8N4 &0 RS R E KR E R
&. Al-5Fe2.5Mn-1.5Mg &&&HSHE MWK, wotk
BRI, B THRFERWE AlsFe tHXT A FH
ZHERFRZRKXE, HixE&E8 12 ERER Al-5Fe
FEESIAK
3 XBERSR
3.1 X H&frHHiasih

DA LS REREMESE, Mn Ml Mg RJRAEAR KRR E
EBEwE AlsFe MHEITESR. REXWE AlzFe HHE
JMEAE TR, B X HERMTFaHhaR (WE 5)
HIFRHE, A Mg EHEFERMZE Al § Mg #1&/REE
L& Al-Fe-Mg =700, ¥4 AlsFe {8 E
AlsFe(AlysFey) #1. F#E, Mn By A WA E] Al-
Fe-Mn =& &ET4L54.

28, deg.

B 5 Al-5Fe-2.5Mn-1.5Mg &§&#7 X $EiTHHE
Fig.5 XRD pattern of Al-5Fe-2.5Mn-1.5Mg alloy
& 1 ¥4 AlyFe Ml FIHRESWER
Table 1 EPM analysis of primary AlzFe phase

(mass fraction, %)

Shape Composition
Al Fe Mn Mg
Particle-like 76.07 10.22 13.55 0.15

Fringe-like 72.6 18.16 8.92 0.32

BT SIRE (W& 1), ¥4E AlFe MHEEH
SR Mg #1 Mn. Mg ZEBIRIE AR B AH R & 2 508
RAK, BV ZEE AT, BB AT ABE Mg 4K 8850
Wiz RS, {§ Mn fRESBERCRATE.
R RS E Mn #0 Fe fRE 2500 588
T4 B 7E FeMnAly, (b BN e R 14%
13%03). LW LA E, RARAER FeMnAly,, iX 2 Fe
A AlgMn $1E#HE Mo 558 B hiF X s
STEI RN FeMnAls 48, BrLANIZIE FeMnAlyp #H28
IER Fe #£ AlgMn FHEHE, MAR=FH /&N
thAmH. B, PRDRAEFIRCRAES Mn & EMSHEAT
Srfris, ¥4 AlsFe M & HFHREM Mn AR THK M
SrEE, TS BURLAR.

3.2 Mn 1 Mg X¥14 Al;Fe M4 -KTEHER
L

& 6 f1 7 4+ 58 Al-5Fe—2.5Mn-1.5Mg 54+ Mn
Ml Mg Bifh & &CEMLTRHE. WE 6a f1 b fFHH,
Mn ##¥I4E AlsFe TR S BRARKS TERE P EE,
TR ZARRRR, F A REERR. Mg Mm-S
Mn #ijx, AlsFe fAFE&EK. EExdraEs (WE
7a ¥ b), Mg ZE¥I4E AlsFe AAMHAESR, "TUE—ER
BE b AlgFe AHEHRE A KK, FABI TR
F5h, E 6b #1 7b FalFF|, FERIR AlsFe MH{HFE

“Yp” MH. Mg 7E AlsFe AT XK E8M0H T
Fe R FHIT B f§ Fe R TREY BULEEME, M


http://www.cqvip.com

6 311 JAYRF% : Mn 1 Mg *f Al-5Fe & &#]4% AlsFe fHEM AR 611

B 6 Al-5Fe2.5Mn-1.5Mg &£+ Mn TEEDT

Fig.6 Distribution of Mn in Al-5Fe-2.5Mn-1.5Mg alloy
(a) particle—like
(b) fringe—like and needle—plate-like

T¥14% AlsFe A4, BT Mg 1€ AlsFe 48 E A AT
BEFZREIY ST 40 AT, W ARERL AlsFe 40 & 3074 KR B
R, HaERES. EkRid, AlFe flk
Mo it KBB4, AlsFe fHE BRKEB4/)N, HEKZ TR
B mE A% CHE CEHLSBHIEL ML, &
F Fe E PRIV BUgmE, £KEHWE AlsFe fHE#
FEE ) Fe JH AR Z M@0 M ritd.  Tiller2 #5
H, Mt B RS B T ER, BRRES T E
YR TIRHRERE. b T AlsFe HEBEFEERLIS,
Al;Fe 4 _Ef41/NEE 5 T 4 KKK, REK S
SR, LA AR LR Btk AlsFe Mgt ggr= 4
WHEE, AH—an=.

AlsFe #1F 1420 K BE FHEEMNEESER B,
AlsMn fypEEER 983 KBl AlFe K kit
ATLAST TR, B AleMn FRESHT H A R 14 K
. ¥EWTH AleMn B, B B RIBRIR, ¥4 5 B R i
Kok, BB ENE A K REER R TR P Mg, 1%
BRI, FEBE R R MR E B B R B R i X
AR M4 AleMn Biih/g, —#B4r Fe $EAF] AlgMn ,

B 7 Al-5Fe-2.5Mn-1.5Mg &4&% Mg TR

Fig.7 Distribution of Mg in Al-5Fe-2.5Mn-1.5Mg alloy
(a) particle-like
(b) fringe—like and needle-plate like

KRR EERRIR. BT Mg BIRIESA SR, EX—Fr
B, Mg # AlzFe KT BHMIELEEZEN A
AlsFe fHEEE 7, SRT—RBAAL AEE T AlsMn f#
AU, W4 AlsFe fHEYA KT R By Ao 93X M 1~Bir
12:4:0F2 2= R o ol

4 it

(1) Al-5Fe &4&4hnA Mn 1 Mg /5, &&8I0%¥
PEREIREI A TR AR 1R 5.

(2) 2.5% Mn f1 0.1% Mg #9hn A, & EH KA £
R4 AlsFe MRFEAR AR MEHR, RCRATE AR,

(3) 2.5% Mn 1 1.5% Mg #nA, 44 AlsFe
KRk, TEASREFIRS, SEFTH B 3L, R

(4) Kotk AlzFe AL AZE Fe I5 A AlsMn, il
H AlsFe Mgy~ NR Mg M T Fe FKT#9 8, &
AL S5 3L ¥e B EL.
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