% 33K %54 TMRFFROARHFIRO Vol. 33 No. 5
2021 %9 A Journal of Changzhou University(Natural Science Edition) Sept. 2021

doi: 10. 3969/j. issn. 2095-0411. 2021. 05. 003

MEERSEBRAEREE N MHREE

£ F e

(1. B TREROAREBE HLHL S R AR B T Rg KRN 4500445 2. b 505258 K4 AL 542 1) 1T
FesfBe . AE5RT 100044)

FEE T — U S PR A T R R SR A — MR S BT O A AR A9 B LAY 0 AR s D A
PR SR 30 A8 BEL g 1) T R 0 AL 5 ) IR SR A S g 1 i AR R UL A, 65 5 B I A5 LR TS MU S5 1,
SR G A WS R S SRR BE ) PR R L AR AL SR T S8 MR RE S B B R S R
EATRMEREL TR CEESGEEMER. R 6066 F5 A 4 ik 7] 122 5 A5 R85 10 BT 56 K 182 E 2k X i
KB IER R A R, S5 RER . FOR A RS SR A5 A S R A X R 22 8,200 LA 1Y 75 B fE ) LAY
AH LE s AR ST U A8 70 20 B R A8 T 7 PARORG B2 Ko 9 B 7 T A — i B A

KRB AR FTEBE S (F IR s

FESEE.TG3 X FR ARG A X E S :2095-0411(2021)05-0015-10

Prediction Model of Rheological Filling Ability for Aluminum
Alloy in Molten Metal Die Forging
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Abstract; Based on the principle of one dimensional flow and heat transfer, the law of temperature at-
tenuation along the path was acquired by solving the one-dimensional coupled heat conduction and con-
vection equation with harmonic method. Then the law of rheological resistance increasing along the
path was obtained. Meanwhile, the law of pressure attenuation along the path was solved. Finally, the
prediction model of rheological filling ability for aluminum alloy in molten metal die forging was estab-
lished by combining the stopping rheological mechanism and conditions of alloy melt. Furthermore,

the model covered the process parameters of molten metal die forging, material property parameters
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and mold structure parameters, and it was suitable for generalized semi-solid alloy melt below liquidus
temperature. The validity of theoretical model was verified by the length of Archimedes spiral sample
of 6066 aluminum alloy by molten metal die forging. The results showed that the maximum relative
deviation between the calculated results and the experimental results was only 8.2%. Compared with
the existing filling ability model, the rheological filling distance model in this paper has some progress
in the prediction accuracy and application scope.
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