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Study on Macroscopic Defects, Microstructure and Mechanical Properties of
2A50 Aluminum Alloy Wheel Hub by Molten Metals Die Forging
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(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing

100044, China)

Abstract:2A50 aluminum alloy wheel hub was produced by molten metals die forging (MMDF for
short). The macroscopic defects, microstructure and mechanical properties of 2A50 wheel hub under
different forging pressure were studied by means of optical microscope and electronic tensile testing
machine. The results show that the white layer thickness of the cold barrier along the straight arm and
the diameter of the bubble at the corner of the hub decreased with the increase of the pressure. The

microstructure of 2A50 alloy is composed of primary «-Al matrix. The as-cast microstructure has typi-
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cal fine dendritic morphology, accompanied by coarse equiaxed dendritic morphology. The heat-treated
microstructure mainly presents equiaxed crystal morphology. After the pressure increased from
80 MPa to 118 MPa, the average size of primary o-Al equiaxed grains at the bottom and straight arm
decreased by 37—52 pm. There is no obvious correlation between the tensile strength and the elonga-
tion after fracture of the as-cast tensile test bar at the bottom of hub and the pressure. After the pres-
sure increased from 80 MPa to 118 MPa, the tensile strength of the heat-treated tensile test bars at the
bottom and straight arm increased by 13.3 MPa and 18 MPa respectively, the elongation after fracture
increases by 1.43% and 2% respectively.

Key words: molten metals die forging; 2A50 aluminum alloy; wheel hub; macroscopic defects; micro-

structure; mechanical property
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Table 1 Composition of 2A50 aluminum alloy %

L= Cu Si Mg Mn Ti Fe La/Ce Al
i 2.40 0.80 0.56 0.50 0.07 0.10 0.15 Bal.
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Fig.1 Structure drawing of molten metals die forging and 2A50 wheel hub

B 80,92.3,102.6,118 MPa 4 FhJE Jy F i %%

M 1/4 AR sk . XPRIAREEF RS 3/4 fedtit

Friab B B 48 B A5 TKCL-2-180 fh & < PR A KW N i 125 °C TR = 490 °C . It il 1 8]
55 min; F 490 ‘CARild 3 h 5. FHE 2 508 “C . JHlLIS [A] 15 min; F 508 ‘CARIEL 2 h J5 i s H s 57 B
AR 49 °C AR AL 4 min J5 B FF K S IR BEE TR N 2 h 5 AT S TXSL-2-96 HMR & 4
RSO s e A Ay 25 "COHZE 150 “C L THEIFE] 38 min; T 150 CHAE 7 h 5 s b e =% E il

25 °C,

1.2 EXEFFRIE

B4 Bl R )R Y ERE AL 5 R R AR K
GB/T 3246.2—20122% J& il F1 )& 1ok b PR, JRCRE AL
BRI o0 7 B A SRR 20 B
keller /{5 s 15 s J&5 . 5k I DM2000 4 A1 &2 1
Bi A I 10 AW AT R SR SR FH AR 4 vk U o
ARl RS . ELRE 55 0 4 AH BURE 07 B &L 2 BT
e

XF 4 AN 6] R g ) 0 a8 R AT IORE L 43 31
YRR R AR AN TR B 1 B 2 5 A 2
AL iR | B A A8 BRI 1 A $5 2A5 r frh il A
PRAb 5 5 8 RE AL 5 R A B R 3 S AL B
A BORE O, B AN A 3 Fis . BLBEAL 5 4
i R ~F 4K 5 GB/ T 228 —2002 3 47 i 1.
AP 7R (A7 mm) ., R ] WDW-100A B
RE AR 50 AT X L i R AT ) 2 M AR 3

[ 1]

B2 &HEAHBRECE - BEL] ;KRS
Fig.2  Sampling location of metallographic specimen:

straight arm [ ;bottom ][

3 HMEREMLE

Fig.3 Sampling position of tensile test bar
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Fig.4 Tensile test bar size at the straight arm and the bottom
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Fig.5 Macroscopic morphology of the cold shuts at the straight arm and the variation curve of white layer

thickness with pressure
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Fig.6 Macroscopic morphology of bubbling at the inner corner of wheel hub and the average diameter
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Fig.7 Optical microphotograph photograph of microstructure at the straight arm of 2A50 aluminum alloy wheel hub

under 118 MPa
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Fig.8 Variation of the as-cast microstructure at the straight arm of 2A50 wheel hub with pressure
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Fig.9 Variation of the as-cast microstructure at the bottom of 2A50 wheel hub with pressure
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Fig.10 Variation of microstructure at the straight arm of 2A50 hub with pressure after heat treatment
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Fig.11 Variation of microstructure at the bottom of 2A50 hub with pressure after heat treatment
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Fig.13 Mechanical properties of heat-treated tensile test bars at the bottom and straight arm of 2A50 wheel hub
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