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Effects of Mn on constituents of AFMg St Cu alloys

LIU Hong" ?, LIU Yarrhua', ZHAO Gang', LIU Churming', ZUO Liang'
(1. School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China;
8y ¥ yang

2. School of Mechanical and Electrical Engineering,
Shandong Institute of Light Industry, Ji nan 250100, China)

Abstract: By means of scanning electron microscope/ energy spectrum, X-ray diffraction and metallographic analysis,
the effect of Mn content on the constituents of AFMg-StCu aluminium alloys containing 0. 3% Fe ( mass fraction) was
studied. T he results indicate that the constituents formed during cast of alloys are Al; gCuM g4 ;Si3. 3, Als- (FeMn) Si, Alg
(FeMn) ,Si and a little Mg,Si. With increment of Mn content, the number of the constituents of Al( FeMn) Si is in-
creased. During homogenizing treatment, the Al; CuM g4 1Si3 3 phase dissolves completely, and the phase transformation
of Als(FeMn) Si to Alg( FeMn) 2Si occurs. But the morphology and distribution have not variation. After rolling and final

heat treatment, the constituents are crushed and distribute in continuous lines along rolling direction. However, types of

the constituents vary no longer.
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Table 1 Chemical compositions of

alloys (mass fraction, %)

Alloy No. Si Mg Cu Mn Fe
1* 1.04 0.69 0.67 0.11 0.31
of 1.06 0.7 0.71 0.63  0.31
3* 1.14 0.75 0.71 0.8  0.29
4* 1.11 0.8 0.67 0.32 0.03

BEE4 470 C, 5h LK 540 C, 16 h I
P, REHELFIAELK 1.2 mm B
PR . A LR B B A PUEEE K 550 °C 30 min [H %
7K¥, 170 °C .30 min 3% .

KH LEICA MPS30 ! &40 BB 8% & 4 41
R g5 A 43 AR, ) SSX-550 4 H AR % B )
DX-4 BG83 AT 57 A 4 46 A 1 T8 30 R R4,
FEIE I H A B 2% D/ Max- YX 528 A7 5 A3 4T 45 44
GyMT, DARE &5 AR IR A

2 &R0

2.1 BEMALSML R

BERESALTAAAERERS W, HEE
BE& Mn SEHINTIIE 2 . 4R AH S W E 1 Bt
N, HAEARP P SBOR PR AR, TE R
a2 PETEIA 1 PR AR R RE M
TR SR RETE A R, & 8 B 45 A AR W] R 203 1k
& AlCuMgSi f1 & AlFeMnSi i k2. X 5 £k fi7 5
T a R (B 2) B — LA, EATEEN
Al oCuMgs 1Siz s LA K AlsFeSi. AlsFexSi H
ALMn;Si, B AH, AN E&RBESHLR D IEH
WD) MgoSi A

HL AR A0

K2 B VAL 4 B RE T B 45 R
Table 2 EDS analysis results of

as-cast alloys(mole fraction, %)

Alloy
Spot Al Cu Mg Si Mn Fe (Fet+t Mn)/Si Cu/Si

0.

1 69.47.0 3.120.5 0.34
1* 2 87.2 5.6 0.9 6.0 1.2

3 73.9 9.8 1.8 13.8 1.6

1 63.06.9 6.8 23.5 0.30

oF 2 87.1 4.8 2.2 2.9 1.1

3 89.0 3.7 2.8 2.9 1.5

1 69.56.9 1.821.9 0.32
3* 2 89.9 4.0 2.4 1.6 1.0

3 73.9 10.19.5 6.5 1.6

1 63.37.6 9.7 19.3 0.39
4*

2 73.4 11.712.3 2.6 1.3
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Fig. 1 SEM photographs of microstructures of as-cast alloys
(a) —1*; (b) —2*; (o) —3"; (d) —4*
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Fig.2 X-ray diffraction profiles of as cast alloys
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Fig.3 SEM photographs of
alloys after homogenization
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Fig. 4 X-ray diffraction profiles of
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Fig. 5 Optical microstructures of allo;f s

(a) —1*; (b) =2

?

heets after agin% and solution treatment
(¢) =3%; (d) —4



F 1458 11§ X1

%, % Mn X AFMg St Cu 86 445 AR R

* 1911 -

FE, H&mAHRIRBA R AL .

REFERENCES

WEK, FAR, ABRE, B ME Mn X AFMgSi
FEMUNARE f M EREREZ )], PEAOE)E
4%, 2002, 12(5): 972 - 976.

PAN Qinglin, LI Shao-lu, ZOU Jing-xia, et al. Effect
of minor manganese addition on microstructures and ten-
sile properties of AFM g-Si alloys[ J]. The Chinese Journal
of Nonferrous Metals, 2002, 12(5): 972 ~ 976.

Burger G, Gupta A K, Sutak L, et al. Recrystallization
in A 6000-series automotive sheet alloy during solution
heat treatment practice[ J]. Materials Science Forum,
1996, 217 ~222: 471~ 478.

Hidetoshi U, Serichi H, Hideo Y. Effect of manganese
on n value of AFMg-Si alloys| J].
Tech Rep, 1997, 38(1): 1.
Zhuang L, Bottema J, Kaasenbrood P, et al. The effect

Sumitomo Light Met

of small particles on annealed grain size and texture of AF
Mg Si Alloys [ J]. Materials Science Forum, 1996, 217 ~
222: 487~ 492.

Lee D H, Park J H, Nam S W, et al. Enhancement of
mechanical properties of AFMg-Si alloys by means of
M aterials Science and Tech-

manganese dispersoids [ J].

nology, 1999, 15 (4): 450 ~ 455.

[6]

[ 10]

[11]

[12]

Dowling J M, Martin J W. The influence of Mn addi-
tions on the deformation behaviour of an AFMg-Si alloy
[J]. Acta Metallurgica, 1976, 24: 1147 ~ 1153.
Lodgaard L, Ryum N. Precipitation of dispersoids con-
taining Mn and/ or Cr in AFMg-Si alloys []].
Eng A, 2000, A283: 144 ~152.

Matter Sci

Vaumousse D, Cerezo A, Warren P J, et al. An atom
probe study of fine scale structure in AIM gSi( Cu) alloys
[J]. Materials Science Forum, 2002, 396 = 402: 693 ~
698.

Chen X G, Langlais J. Solidification behavior of AA6111
automotive alloy[ J]. Materials Science Forum, 2002,
331~ 337: 215~ 222.

Claves S R, Elias D L, Misiolek W Z. Analysis of the
intermetallic phase transformation occurring during ho-
mogenization of 6XXX aluminum alloys [ J]. Materials
Science Forum, 2002, 396 ~402: 667 ~ 674.

Kulunk B, Zuliani D J. Application for the strontium
treatment of wrought and die-cast A1[]J]. JOM, 1996,
48 (10): 60.

ERLE, HRE. Bee LM TFEM (M]. K
H R kRS AR, 1988, 9~ 57.

WANG Zhutang, TIAN Rong-zhang. Aluminium Al
loys and Their Machining Handbook [ M]. Changsha:
Central South University of T echnology Press, 1988. 9
- 57.

(g% Jethh)



