- EEER - B 5 BAR R BRI IR K R AT R BB AL

DOI:10.19344/]j. cnki. issn1671-5276.2023.06.025

Fins A EEFVA T RIS T EEERU

LY A EEE BN, E X
(1IN ERAL 8 AR PR K ZE TR0, I8 HI9H 545006)

W OE. A4 4E S BEAAHM 6 R AU AR AR Fluent P89 5 EAE Rk A
PRARAR T S Ao A o 00 3 R R TR P ) 48 R e SR A B BEAT SR AL L, R AR A4S B
AP RIS A BRI AT I, S RAV B RS R R R K,
B BB AGAER N E T BREAL-REIRTHEELARRELL, 246 FTRX
I AR RHIMHBEAAHFRIZEL-REIRAFEABRR AR XA H AR
E L AIHHREIZHRNER,BRE, EBRARERZIANER, EREKBEE LT
R B R RAMNAE AT SRR - BT R R

KB 6 Bk BB AR SUARL R KA A

FESES . TFS2  XEFRERL:. A XEHFS:1671-5276(2023) 06-00102-03

Failure Analysis and Numerical Simulation of Graphite Stirring Mechanism of

Aluminum Purifier at High Temperature

FENG Yi, LOU Huashan, LI Hongjun, QUE Yibin, MO Wenfeng
(School of Automotive Engineering, Liuzhou Vocational and Technical College, Liuzhou 545006, China)
Abstract : To analyze the failure characteristics of graphite stirring mechanism of aluminum purifier, the flow of liquid aluminum and
gas in stirring furnace was numerically simulated by using multiple reference frame method, fluid volume function and standard
turbulence model in fluid software Fluent. The distribution characteristics of flow field and stress in the stirring process of aluminum
purifier were obtained. The results show that the flow velocity in the attachment area of the stirring impeller in the aluminum tank is the
largest, stress concentration occurs at the outer edge of the graphite stirring impeller and gas accumulates at the gas-liquid interface
in the aluminum tank. Combined with the actual test, the high-temperature failure characteristics of graphite stirring mechanism
mainly emerges at the gas-liquid interface and the area immersed in aluminum liquid. Due to the accumulation of oxidizing gas at the
gas-liquid interface, the failure characteristics mainly takes on oxidative wear. In the molten aluminum area, the graphite rod is
repeatedly lifted and immersed in the molten aluminum, resulting in a large temperature difference, which is mainly caused by the
joint action of graphite oxidation and residual tensile stress.

Keywords : graphite rod; high temperature performance; numerical simulation; residual tensile stress
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