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Table 1 Chemical composition of test alloys ~ wg/%

5 Mn/Fettfii  Cu Mn Fe Si Al
1 0 701 001 051 011 AR
2 0.3 700 016 053 010 A
3 0.6 6.02 031 049 009 &
4 0.9 6.03 047 049 010 4
5 1.2 705 063 050 009 A
6 15 703 077 051 009 A
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Fig. 2 Effect of different Mn/Fe ratio on iron rich phase of Al-Cu alloy with extrusion pressure of 0
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Fig. 1 Schematic diagram of tensile specimen size
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Fig. 3 TEM morphology and selected area electron diffraction patterns of Al Cu alloy with Mn/Fe ratio of 1.5
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Fig. 4 Effect of different Mn/Fe ratio on microstructure of Al-Cu alloy with extrusion pressure of 0
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Fig. 5 The volume fraction of iron rich phase in Al-Cu alloy
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Fig. 6 Effect of different Mn/Fe ratio on microstructure of Al-Cu alloy with extrusion pressure of 75 MPa
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Fig. 7 Tensile properties of Al-Cu alloy with different Mn/Fe ratio at normal temperature

ERHT, Al-Cua2RIHZEREREEM/Felt HIRIZE
HWEITEESESTEREOMERERIMNSHE
XKHL SR B -Fe (Al.Cu.Fe ) BT HIRALCU,
(FeMn) HHEAZ N ARSURMEI R SERAIERE
tt, SHAI-CUE T HFMEERIREE. TAI-CuER
PMn/Febt HIRT LIS E SR ERMEIIR T . 27 £
I, NMEGERIHFMERE; BREURMNSED
8, RENGETERESEES, BaETIRE

. TR
Sl fPRp-Fell
= TR

(c¢) Mn/FelL 1.2

HaMEHLEES, kMY EENARINHF MRS
SEAFBOZIEES; Eit, ESLFR AR ISR AZ
SIMn/Fetb@INALUIES
B8N EES 0. Mn/Fetb #5590, 0.6,

1.2F01.50FAI-Cua = E BRI OAR . ZMn/
Fetb 5 790%00.68F, Al-Cud &k oI DLETIR B -Fe
(Al,Cu,Fe) 18, FEH{RIXIIIIES, HOUETEEHIK
B-FetBFTEUERR, H1E o (CuFe) HBZE4{R

(d) Mn/Feltf51.5

B8 REMn/FetbBIFIAI-Cus & AIR{RIT 7R
Fig. 8 Tensile fracture surface of Al-Cu alloy with different Mn/Fe ratio
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Study on the Microstructure and Mechanical Properties of Aluminum
Copper Alloy by Squeezing Casting

QIU Xiao-yun', WANG Ji-heng’
(1. School of Intelligent Manufacture, Nanjing Polytechnic Institute, Nanjing 210048, Jiangsu, China; 2. School of Materials Science and
Engineering, Jiangsu University of Science and Technology, Zhenjiang 212000, Jiangsu, China)

Abstract:

The effect of different Mn/Fe ratio and extrusion pressure on the microstructure and mechanical properties of
Al-Cu alloy was studied by means of metallographic microscope, scanning electron microscope, and tensile
testing machine, and the research revealed the existing form and effect mechanism of iron rich phase in Al-
Cu alloy. The results showed that there existed needle like beta -Fe(Al,Cu,Fe) phase and bulk Al,Cu,(FeMn)
phase in T5 heat treated Al-Cu alloy. With the increase of the proportion of Mn/Fe, the volume fraction of
bulk Al,Cu,(FeMn) phase increased gradually, while the volume fraction of acicular beta-Fe phase decreased
gradually, and when the ratio of Mn/Fe was 1.2 and 1.5, only bulk Al,Cu,(FeMn) phase in the alloy. Compared
to the Al-Cu alloy with extrusion pressure of 0, the iron rich phase in Al-Cu alloy with the same Mn/Fe ratio
was more fine and dispersed after applying 75 MPa extrusion pressure. When the extrusion pressure was 0,
Al-Cu alloy got the maximum value of the tensile strength, yield strength and elongation with the Mn/Fe ratio
was 1.2. When the extrusion pressure was 25 MPa and 75 MPa, Al-Cu alloy got the maximum value of the
tensile strength and yield strength with the Mn/Fe ratio was 0.9, and the elongation slightly decreased with the
increasing proportion of Mn/Fe, which were mainly related to the type, size and distribution of iron rich phase
in the alloy.

Key words:
Al-Cu alloy; extrusion pressure; T6 heat treatment; iron rich phase; mechanical properties
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