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ABSTRACT

The cilzzt of Uhe scveral vartables on welting of AISI B1113 steel by molten glass wasstudied by Sessile-cropmethod.

Expcrimenial variables were temperature, firing atmospheres, FeyQy addition o the sealing glass and steel surface

conditions.

The degrec of wetting in terms of contact angles belween molten glass and metal tested at different test conditions

was analyzed by using Young’s cquation.

The resulis showed that contacl angles in Hs atmosnhere in the glass metal systems werc high but in My atmosphere

wers small [or studied glass metal systems.

Espzeially, when the glass drop was in contacl with oxidized sleel in Na aimosphere, The best adherence wilh

conlact angiz of approximalely 9° was obtained.

In the case of Fe.0y addition in glass contact angles subtantially increased due to the increase of surface tension

of glass.

Welling phenomena were also discussed under Lthe basis of Lhese experimental results,
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Fig. 1.
a; Glass drop.
d; Heating clements.
g Stopper rubber.
i: Light source.
m; Telescope.
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h; Glass window.
k: Lens system. I;
n; Camera.

Schematic oatline of contact-angle apparatus.
b Steel plate.
e; Thermocouple.

c; Boal.

[; Cooling jacket.

i; Controlier,
Columnated lighl,
o; Insulating brick.
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8io"¢ 880" §a85"¢ 910" ¢ 960" C after 1 _hr.

Fig, 2. Evolution of conlact angles as the function of temperature.
(a} Ho-X-OF {(bY Hs-X-X (c) MX-OF (d) Np-X-X

aftar 1 hr,

Fig. 3. Evloution of contact angles as the [unction of temperature.
(a) Na-FesQOs-NPOF  (b)NzFesO5-NPX (¢} NaeX-NPOF (d) N:-X-NPX
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Fig. 4. Contact angles vs. lemperature and time.
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Fig. 6. Contact angles vs. temperature and time,
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Fig- 7. Contact angles vs. temperaturs and time
{a) Ne-Fe;03-NPOF (D) Ma-FesUy-NPX

{¢) Ne-X-NPOF (d) My X NPX

bl

Table4. Contact Angles, Adherence and Bonding Type of Several Specimens Tested under the Differcai

Conditions

Specimen code Contact angle (deg) Adherence Bonding tvpe
H-X-0F 93° rood van der Waals
HyX-X not determined poor No Bondmg
Ne-X-OF 9° excellent Chemical Bonding
Na-N-X 282 good van der Waals
H;-Fe;03-0OF 136° poot No Bending
HyFe,03-X 135° poor Mo Bonding
No—FeyQsOF 40° goad van der Waals
Na-Fea0s-X 42¢ poor MNo Bonding
H.-X-NPOF not determined poor Mo Boading
HxX-NPX 728 poor No Bonding
Hz—Fez O NPOF 99° poor No Bonding
Hz—Fe03-INPX 62° poor No Bonding
Np—X-NPOX 708 pocr No Bonding
Na-X~-NPX 790 poor No Bonding
Wa-Teqs05-NPOF 38° pocr No Bonding
Ng FeoDa-WNPX 64° poor Mo Bonding
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