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Table 1 Chemical composition of novel designed

4XXX series Al alloy (mass fraction, %)

Species Si Cu Mg Fe Mn

TF12 11~ 13 2.6~3.0 0.1~0.7 0.1~ 0.7 0.3~ 0.5

4XXX 11.9 3.0 0.358 0.181 0.371
Species Cr Zn Ti Ni Sh Al
TF12 0.05~ 0.15 < 0.05 < 0.05 0.02~ 0.5 Bal.

4XXX 0. 106 0.04 0.01 0. 347 0.02 Bal.
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Table 2 Casting condition of 4XXX series Al alloy

Tempershure of Pressure of mixture gas/ Pa

molten metal/ K N, 0,

Flow rate of mixture
gas/ (Lemin™ ')

Flow rate of cooling

Casting speed
water/ (Lemin™ ")

/(mme®min~ ")

1023 110 115

110~ 120 140
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WAL 22 e Re o R RE Y B COR S T
BB HAT IS | EAT TSR TR 3.
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Table 3 Requirements of connecting rod

grfg:ls;i st}(eii;h Elongation Hardness
) ! % (Hv)

/MPa /M Pa

Working
temperature/ K

3800 3200 9 137 403~ 454
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Fig. 1 Optical microstructures of 4XXX
series Al alloy

(a) —Ascast; (b) —Extrusion bar;

(¢) —Forged connecting rod
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(a) —423 K; (b) —473K
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Fig. 5 Wear test result of 4XXX series Al alloy
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production with temperature
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Forgeability of 4XXX series Al alloys
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[ Abstract] The microstructures of as cast, extruded and forged 4XXX series Al alloy with addition of Sb were observed. The re-

sults show that dendrites in casting are converted into directional micro-crystals, and then recrystallize and grow into spheroidizing

grains. After forging, in & phase, polygonal proeutectic Si and Al;Cug are observed in addition to eutectics( 11% ~ 12. 6% Si). It is

thought that proeutectic Si will improve the heat-resistance by forming M g,Si with Mg, and that Al;Cuy will play an important role in

maintaining the high temperature strength of the alloy. The average hardness of connecting-rod prepared by this material is Hv133,

that almost satisfies the requirement. With the increase of forging temperature, the deformation resistance and stress for working are

decreased, which brings about the improvement of formability.

[Key words] formability; extrusion; connecting-rod; forging
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