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Fig. 1 Structure sketch map of sessile
drop apparatus
1 —Bottom plate; 2 —Vacuum rubber; 3 —Water
cooled electrode; 4 —Quartz glass; 5 —Heat
insulation Mo flat; 6 —Furnace shell;
7 —Base piece; 8 —Metal (alloy) sample;
9 —Heat insulation Mo flat; 10 —Corundum
tube; 11 —Corundum furnace tube with outer
heating wire; 12 —Plate; 13 —T hormo couple;
14 —Steel frame; 15 —Copper tube for

cooling water; 16 —Adjusting screw
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Fig.2 Wetting angle of Fe-Cr on TiO as

a function of temperature
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Table 1 Wetting results of FeCr on Ti0O

w(Cr)/ % 15 20 25 30 40 50 60 70
Melt temperature/ C 1515 1504 1506 1518 1544 1580 1622 1680
Hold temperature/ ‘C 1525 1514 1516 1528 1554 1590 1632 1690
tes 420 630 780 1140 1500 1 800 0.2 0.2

Wetting angle/ (°) 85 87 87 88 88 88 95 94
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Table 2 Wettability of Fe15% Cr on TiO as a function of Si addition
w(Si)/ % 0.2 0.4 0.6 0.8 1.0 1.5 2.0 2.5 3.0
Melt temperature/ C 1510 1508 1503 1499 1495 1483 1472 1461 1450
Holding temperature/ C 1520 1518 1513 1509 1505 1493 1482 1471 1460
tl's 780 1200 1380 1530 1720  Prompt  Prompt  Prompt  Prompi
Wiekting anglel/ [) 80 65 50 40 30 25 24 24 23
F 3O 25% MG TS I St AR — AR R M 52 R
Table 3 Wettability of Fe25% Cr on TiO as a function of Si addition
w(Si)/ % 0.2 0.4 0.6 0.8 1.0 1.5 2.0 2.5 3.0
Melt temperature/ C 1502 1499 1494 1490 1485 1475 1463 1450 1441
Holding temperature/ 'C 1512 1509 1504 1500 1495 1485 1473 1460 1451
tl's 1140 1360 1560 1720 1980  Prompi  Prompi  Prompt  Prompt
Wetting angle/ () 80 68 53 42 36 28 25 25 25
R4 AFIRET FeCrSi &4 Tio _LiiE G M

lam
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Fig. 3 Sessile drop photographs of Fe25% Cr
containing Si on T1i0
(a) —Fe25% Cr; (b) —Fe25% Cr-0. 8% Si;
(¢) = Fe25%Cr1.5%Si; (d) —Fe25%Cr2.0%Si
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Table 4 Wetting results of Fe-Cr-Si on TiO at

different temperatures

(Fe15% Cr)-1. 5% Si (Fe25% Cr)-1. 5% Si

T emperature/ Wetting T emperature/ Wetting
1 angle/ (°) [ angle/ (°)
1493 25 1485 28
1543 20 1535 22
1543 20 1535 22
1593 17 1585 18
1643 15 1635 16
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Wettability and mechanism of liquid Fe- Cr on TiO

LI Qing-kui, ZHONG Hui, DAI Yan-yang, ZHONG Haryun
(Department of Metallurgical Science and Engineering, Central South University,

Changsha 410083, China)

[ Abstract] The wetting characteristics of Fe-Cr on TiO were studied. The results indicate that the wettability of Fe-Cr on TiO is
not well, the wetting angles of Fe-Cr of various components on TiO are all about 90° at melting point temperature. The interface re-
action takes place with resultants of Fe,Ti and Ti30, when Cr content is lower or equal to 50% in mass fraction. But the interface re-
action can not improve the wettability effectively. The wettability is improved slightly at higher wetting temperature. The wettability
of Fe-Cr on TiO can be improved by adding in a little of Si as surface-active matter. Sican not only reduce the interface energy and
the liquid phase surface tension, but also prevent the interface reaction between Fe;Ti and Ti30; through the enrichment of Si on the
interface during wetting. The reaction wetting is changed into no-reaction wetting, when Si is added to 1. 5% or more, while the

wetting angles is reduced to about 25°.

[ Key words] wettability; titanium monoxide; Fe Cr alloy; alloy additives
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