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ABSTRACT

An attempl was made 1o study wetting behavior of various low temperatare molien frits on ceramic substrates

including high alwmina, silicon carbide and porous fired clay plates by Sessile-drop method.

The cosine values of contact angles between substrates and molten frits were linear as a function of temperature

uriless chemical reactions between substrate and molten frit cccured.

Addition of BaQ to frit composition indicated that cosine of values of contact angles were gradually increased

with increasing temperature, but in the frits contained LizO cosine values were abruptly increased with increasing

{emperaiure after reached a certain temperature.

The conlacl angle increased with increasing roughness of the substrate surface in case of alumina subsiraie plate.
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Table 1 Chemical Composition of Frits

Vapar

7 (Mol %5}
, Liquid : Si0, mgog‘Nazo‘ K0 | B:Os | 1iz0 | BaO
T, /ﬁ“}//‘? 777 riﬁ“’//, Al {4z0| 105 158] s3li1o5| — [158
A2 | 364 91| 136]| 45| 91| — [273
Solid B-1 | 400 | 10.0) 150 5.0 200/ 100]| —
B-2 | 364| 91| 136| 45| 182 182 —
Fig. 1 Sessile drop on solid surface
AP B, of e]Zghe) A
. Wes=yuv(+1+cosd) (3
I. &8 Hy e 2 2
= 2 REE A 4L 5 e
D A4, v 9 434 54 WY FE52 d=o ey WisE 2y 2eF 24 2
Table 15 22 471x =49 252 A =il & Z WA= 222 o|FEE AET ¢ ZAFLE
AP 200w A FAR SLIS Fate] Al olEHAG mE aakg Afes ofFd Atk A
9 Smm gl 95 B=8 AlLsle 500kg/iom? o) A4 E) F2pel 90° ghz ZlE dAd g ZAY <lFe] 9
ez zolzl Smmgl AAL b AE e, o H AA A"e 120l Ag ez o 18°
A A= ARNEL 2 A A ogle g8 yx 9 AFAe A8 A Aeld g3 gide HE
AAZN 32 e A FY Lol wses 7 viERlE
&4 =4 1474 R A7 DA 222 AR ol el aabelA] & 2 A FHR
oh, o8 g Sessife-drop ] =42 welmizE Agst v 2A =dd S 94 2249 Eolstk €elE &
of &% A2 FYFL2e] =R 2FAE Foly]  ARLEA ALEF, AR AR Akl e
Azt Fold Aoz HFEHAE YT, (Fis o A S A i o1®,
2) 0=24an"1{h/x) 4
) A& ALA 74 hi geg ‘Lo] e =d #4s ¢
A& 05 wAqd wlg FAalzae] Aegel Ax w29 ylold zo|th, oldiz wEel T 48F
(W) el 22 Agd (D4 571 A=ty 26, 2y oef ek Frl o] LR ﬁ“ﬂ ol 248 "HA

Aluminal(l) Alumina [T
450°C T 750°C 890°C £60°C g90°c  720°C 7S0°C
At | Dol el g S |
A2 DUpdey  oiesy  wiilee  o08Ne | | 3 .
_ moc 730°C 780°C 720°C 0T 760°C 780
Bl wilha ol  weees | B ®

785°C age't 825'C A45°C

7| Dl ol S |

Sihicon Carbide Fired Clay
650°C  700°C  7seTT B46°C 850°C l g50°C 700°C 750 400’c BsLTC
S R : - s Z ey — s

729°C 730°C 150 °C
I s T via o glats s,

803"
g

Fig. 2 Evolution of Contact Angles as the Function of Temperature.
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Fig. 3 Surface Roughness of Substrate (225)
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Fig. 4 TInfluence of Temperature on Contact Angle
with Alumina ( J) subslrale.
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Fig. 5 Influence of Temperature on Comtact Angle
with Alumina (1) substrate.
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Fig. 7 Influence of Temperature on Contact Angle
with Fired Clay substrate.
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Table 2 Relations between Cos# and Temperature.
Alumina (1) Alumina (I} Silicon Carbide Fired Clay
A Bx 102 A Bx1i02 A Bx102 A B 107
A=l —6.79 0.97 —-7.35 1.00 —6.27 0.88 — -—
A-2 —5.52 0.81 —8.02 1.13 —571 (.83 — —
B-1 —436 0.68 --9.31 1.31 —834 .12 —7.70 1.08
B-2 —9.42 1.23 —19.43 242 — — —20.84 2.59
Cosf=A-+BT
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