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Effects of MgO content on composition and
microstructure of MgAl,O4s/ W composite

HAN Bing-qiang, LI Nan
(Hubei Province Key Laboratory of Ceramic and Refractory,
Wuhan U niversity of Science and Technology, Wuhan 430081, China)

Abstract: MgAl,04/ W composites were fabricated from mixture powder of WO3 and Al by aluminothermic reducing
method. The results show that the composite containing alumina rich spinel or magnesium rich spinel can be obtained by
adjust the ratio of the raw material. In the composite tungsten is equiaxed crystal with the size of about 1~ 8Hm, and well

crystallized alumina rich spinel has more than 80% Al,O3 content. The lattice constant of MgAl,Oy4 increases with the increment

of MgO content. The alumina rich spinel and magnesium rich spinel have different growth mechanisms.
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Table 1 Chemical compositions of raw materials( mass fraction, %)

Raw materials MgO ALO; Si0, Fe;05 K0 Na;0 Ca0  Tgnition loss
ot ALO3 micropow der 97. 69 0.19 0.07 0.35

Fused magnesia pow der 97.90 0.14 0. 68 0. 40 0.78 0. 10

Fused white corundum powder 98. 19 0.11 0.13 0. 04 0.55

SERHT A OV B W+ 2/3 MgALO4+ 1/3A1,0; (4)
MgO+ 2A1+ WO3= W+ MgALO, MgO+ 2A1+ WO3= W+ MgALO, (5)
AGy (205, 135) = — 852.52k]/ mol (1) 2MgO+ 2A1+ WO3= W+ MgALOs+ MgO (6)
2A1+ WOs= ALOs+ W WIS (4) AR R, SOV (5) WG 58 B R
AGy (208 135)= — 817. 83kJ/ mol (2) N, JR(6) A B T . AN R R RGeS )
Migis Asisc Mghlsls 1 X SHAAT I 2 B L 4 B~ 6 BRER N
AGj (a0 135)= — 34 69k]/ mol (3) N(4) ~ (6) K190 . WA AR db A A< Jm 45 0 2

RN(1) AR RN, BR(2) &(3) HR. M
P2 BAlEn R B ATAT .

JRRE — @ R G, fEAT B ERB LT 5
1h, SXJ51E 200M Pa & 7] T H il B d 20mm % 20mm
MIEAERE . TR SR T RARKNER
P, FRFE S cALOs B3, 4 FI7E 1100,
1200 CF#rbe sk, PRI 3h JaBE K HARAAI .

FIF Netzsch STA 449C ZE4& #4r HT AR A
AT T DSC F1 TG 43 Hr( FHRHE 2 10 'C/ min; % il
~ 1500°C, @R AAH X B &ATH A
( Philips Xpert MP) fx% 7 #IAHAL ;A A4 58
( Philips XL30) X fEit (EDAX Phoenix) SR AE ) &
W5 AE) R AIX 53 BEAT T 2340

2 HiR5iTR

2.1 EABEEEN MgALOY W 54 M B 41

FSCF) 50

WRIEBETE, RNy 2 PHAT: 81 DR
A A I VAR R AR R 4 R S, 28 2 DRI T
— B B R SR B S A B I B A AR AR A
SN ) RTAT Pl 1 VR SR EAT B R AR .
Bl 1 Af40: MgAlO4 7F 1058. 2 CRI AT A= %, . IR X
W5 B i TR 2R 2 TR R T . DUBR A
SN A A PR 52 . HE SR B R IS R AN 5 s il PR i)
AL, DRI T B N TSR IR e I Ja) R R
MBI ARG . dEARSLR Y, AHEEEE
S A AR RE AR O AE o e v A 2B B
NERARIAFZES, W

2/3M g0+ 2Al+ WO;=

(5] I 477 65 3 o o T[] B d 55 0. 2086nm Ak 3 6

200 400 600 800 1000 1200 1400
Temperature/'C

Bl 1 2T B S) ) DSC AT TG 2k
Fig.1 DSC, TG curves of

powder based on reaction ( 5)
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Fig. 2 XRD patterns of specimens calcined

at different temperatures
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Fig. 3 SEM micrographs of samples sintered at 1100 'C
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(d) —Needlelike materials on surface of tungsten
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Table 2 Comparison between theoretical and

measured value of spinel s lattice constant( nm)

Theoretical M easured value
Sample No.
value 1100°C 1200°C
4 0. 8088 0.80148 0.79978
0. 8088 0. 80591 0.80736
6 0. 8088 0. 80749 0. 80808
CuKgq, A= 0.154056nm.
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