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Synthesis of iron aluminides powder by ball milling and corresponding

room temperature solid reaction

FAN Run-hua, CHEN Yun, ZHANG Jing-de, YIN Yan-sheng

{Key Lab, for Liguid Structure and Heredity of Materials of Ministry of Education. Shandong University, Ji'nan 250061, China)
Abstract: Iron aluminides and alloys based on such coempounds were materials of rapidly growing technological importance. Such alloys
were of considerable interest in structural, magnetic and electrothermal applications. Iron aluminides was achieved through high ener-
gy ball milling of blended elemental Fe and Al powders in this paper. X-ray diffraction (XRD) was employed to follow the strucrural
evolution of the blended powders milled in Ar atmosphere and alcohol respectively. revealing that alloying takes place in Ar. but not
in alcohol. Process controlling agent{PCA) was added during mechanically alloying of iron aluminides, based on the investigation of
cold welding phenomenon. The thermodynamic analysis indicats that solid reaction for Fe/ Al blended powders was facile near equal-
atom compesition,

Key words: mechanical alloying; intermetalli; solid state reaction; cold welding
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STUDY ON SINTERING BEHAVIOUR OF NANQO-GRAINED WC-10Co COMPOSITE POWDER

CAO Shun-hua', LI Jiong-yi', LIN Xin-ping’, L1 Yuan-yvan®
{1.Statc Key Laboratory for Powder Metallurgy, Central South University, Changsha Hunan 410083, China;
2. Mechanical Engineering College, South China University of technology, Guangzhou Guangdong 510640, China}

Abstract; Vaccum sintering of mechanically synthesized nano-grained WC-10Co was investigated,
the dependence of porosity/ microhardness on sintering time/temperature was analysed, and the ef-
fect of a new inhibitor was evaluated. The result shows that the relative density of 98 % can be
achievedly, sintering at 1 325 C for 15 min. With the increase of sintering time or temperature,
the micrchardness is first increased and then decreased, with the highest microhardness of 2 295
MPa, The new inhibitor can restrain the grain growth and promote the densification.

Key words: nanometer; cemented carbide; sintering; grain growth inhibitor; WC-10Co composite
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A Study of AL, O;/Al Composite Prepared by High-energy
Ball-milling (HEBM)

LIU Ywhong', SHI Qing-nan’
(1. Northwestern Polytechnical University, Xi'an 710072; 2, Kunming University of
Science and Technology, Kunming 650093, China)
Abstract: By analyzing the microstructure of powder, particle size and dispersion state of Al;Q; during high
—energy ball-milling (HEBM), effects of milling time and content of Al;(J; on particle size, crystal size, micro-
structure and spatial distribution of AL Q; are discussed. Results show that the composites prepared by HEBM have

fine size, well-distributed microstructure, After pressing and sintering, micro-hardness and relative density are

raised greatly.

Key words: high-energy ball-milling; dispersed-reinforcement; composite powder; second particle
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nEg 1 2 3 F 5
Al 90 85 20 75 70
Al Oy 10 15 20 25 30
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Fig. 4 TEM images of powders for different milling times

¥5] - BEE R IEAY [B] M EE , AR BEE /N, FERE
R (A 3b) . gkgeskER (B 3o, VIR A 1E
AT AERT BER RN R —F I B, B2
HU0 B ORI . I 4b FT I, B R E AT
A ALO, R EHSMAAEEREER, %
FTHES ALOC, MZ B HEHEER, B R FR K
HAHPTEE . WE 3c hiR v F 2N H B AWk
HEL, E 3d 7] R IR (R B ) 32 PR b B F i
Z/NBRL(—RKFRD KR, HIEETEES T
BB 404k o (40 A TBURE 3R AR R % K, TR
3 RE S P E BRI RAR Z RBRL, TR
g T EREBROR .

Xt B4 BT AR & KB TTR IR B #L RIS TR
ALO, B AHEE g  HERRE 2. TR
WEE RN IR, S, 5 8 /N, IR ALLO;
PR DR S, REEERDN, SHERRER
Vi & EH .

3.3 MBS
1 6 Sy ek o R 7] 1 (|] WO B F RO o A R R

. 28 .

£2 ALO, BRAFHAMITHRER

Table 2 Distribution of reinforcements in composites
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Table 3 Micro-hardness and density of Al (O; /Al

. BWEEHV  EREE SRR i‘lﬁ‘r‘ﬁ
R Yelmmiy g/ em®  g/em? %
10% AL Oy 40 236 2.13 2,10 98. 8
15% AlpOs 46 273 2. 31 2. 29 99,1
20% Al O, 53 310 2.48 2. 48 99.2
25% AL Oy 57 348 2,65 2. 63 99. 2
30% A0, 62 384 2. 78 2. 76 99, 3
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