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Conditions of the operation (impregnation method) of
the impregnation-dehydration-heating (under 800°C)
of the CrO; saturated aqueous solution to Al;O; com-
pacts and the filling process of Cr;0; to the basic
materials have been investigated utilizing DTA-TG,
XRD, SEM, and a Vickers hardness meter. In the heat-
ing operation of the Al,0; compacts to which CrO; is
impregnated, CrO; has produced only finely-powdered
Cr;03 (£0.5 um) at a temperature of more than 500°C
and the said fine powders of Cr;0; has caused increase
of the filling weight to the compacts. In case of more
than the number of the times of impregnation where
the filling weight or Cr;0j3 to the fired bodies is almost
saturated, a densification layer of Cr;0; was formed in
the vicinity of the surface of the fired bodies. The den-
sification layer in question exerts remarkable influence
upon the hardness values of Al;03-Cr,0; fired body sur-
face, and the fired body surface hardness has been de-
termined in accordance with the degree of densifica-
tion layer.

Key-words : Impregnation method, Al203 compact, CrOs,
Cr203, Vickers hardness
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Fig. 1. DTA curves of (a) CrO; powder and (b) CrO;+Cr,04
mixed powder.
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Fig. 2. TG curves of (a) CrO; powder and (b) CrO;+Cr,05 mix-
ed powder.
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Table 1. DTA and TG data for CrO; powder and CrO;+Cr,04
mixed powder.

(a) Crus powder

Authors rate(C"C/min)  DTACC) TGCCY  Products
M.AKhilla 200Cendo) (130s
et.al.'®’ 10 270-370Cex0) 330,370 €rals,CrsUi2,Crals
420(exo0) 120 Cris, Crala
470(endo) 470 Cralls
860Cex0) Cral
T.Shimizu 200(endo) Crals
et.al.'s’ 20 347(ex0) 358 CraUs,Crie
489Cendo) 484 Crals
This work 204(endo)
10 343(ex0) 352,377 Crafls
475(Cendo) 182 Crals
This work 204Cendo)
20 359(exo0) 367 Crabs
497(endo) 197 Crals
(b) Cr03+Cra0s mixed powder
Authors rateCCC/min) — DTACC) TGCC)  Products
This worlk 202(endo)
10 239(exo0)
398(endo) 396 Criz,Crals
457(endo) 457 Crals
This work 203(endo)
20 266Cexo0)
413(endo) 412 Criz,Crals
475Cendo) 475 Cra03
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Fig. 3. Relation between number of impregnations and filling
rate of chromium oxide.
(: 400°C, /\: 500°C, [J: 600°C, @: 700°C, A: 800°C.
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Fig. 4. XRD patterns of fired bodies in Al;O;-Cr,0; system ob-
tained by heating in air.

(a) 300°C, (b) 400°C, (¢)500°C, (d)600°C, (e) 700°C, (f)800°C,
(_). Cr203, [,&: CrOz, j: Cr205, .: A1203.
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Fig. 5. Change in Vickers hardness and weight loss of TG with
temperature.
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Fig. 6. Change in Vickers hardness in direction of depth for
fired bodies obtained by heating at 600°C. Number of impregna-
tions: 11
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Fig. 7. Change in Vickers hardness in direction of depth for
fired bodies obtained by heating at various temperatures. Number
of impregnations: 11
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(:500°C, A 600°C, \/: 700°C, [1: 800°C.
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Fig. 8. PSPC patterns of Al,0;-Cr,0; fired bodies.
(a) 400°C, (b) 600°C, (): Cr,04, @: Al,O,.
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Fig. 9. Influence of number of impregnations on Vickers hard-

ness in direction of depth for fired bodies obtained by heating at
(a) 600°C and (b) 800°C.
(O: surface, @: cross-section.
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