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## 4670464721  MAJOR METALLURGICAL ENGINEERING

KEY WORD: ALUMINIUM ALUMINA METAL MATRIX COMPOSITE / IN-SITU MnO, / HOT

FORGING
LERLERT TAMRONGPOOWADON : PRODUCTION OF ALUMINIUM-ALUMINA
COMPOSITE FROM ALUMINIUM-MANGANESEDIOXIDE SYSTEM BY POWDER
FORGING PROCESS. THESIS ADVISOR :TACHAI LUANGVARANUNT, Ph.D., 105 pp.

The present work aims to study the production of Al-A.,O, composite by powder forging
process and understand the influence of composition , temperature , time and pressure in the process.
Al-MnO, powder with 1.0, 5.0, 10.0 and 15.0 atom® MnO, were mixed by agitation and rocking
mill machine. The mixture from rocking mill machine mixing showed better thermal characteristic
than agitation mixing. From analyzing by DTA | the mixiure from rocking mill machine mixing have
violence exothermic reaction at 190°C-250°C and 560°C-650°C. The cold compaction ability varies
with amount of MnO.. Mechanical property of hot forged specimen from tensile test is very low. From
analyzing by XRD , Alumina phase is not form and oxidation of MnO, is incomplete. Then additional
process is by annealing at 600°C and 650°C for 10 , 20 , 30 and 40 hours after hot forged. The
resulting from tensile test showed good mechanical property specimen. The specimen from annealing
at high temperature and long time shows better mechanical properties than the specimen from

annealing at low temperature and shori time.

The best mechanical properiies of specimen from this work are 125 MPa in ultimate tensile
strength and 53.6 HV. From analyzing microstructure by SEM and EDS |, Al.O, formation is at the
interface between Al and MnO..
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- Step size 0.020°

- Time per step 1 second
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1 2.89 716 2.766 95.72
Al-5
2 2.89 838 2.782 96.25
mol%MnO,
3 2.89 948 2.788 96.5
4 3.07 749 2.871 93.53
Al-10
5 3.07 738 2.873 93.58
mol%MnO,
6 3.07 771 2.874 93.61
7 3.24 804 2.956 91.23
Al-15
8 3.24 793 2.957 91.26
mol%MnO,
9 3.24 715 2.737 91.25
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