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Role of Added Metal Oxide in the Adherence Mechanism
of Low Melting Glass to Several Metal Seals.

Chang-Ju Jung.

Depattment of Ceramic Engineering, Chonnam National University

ABSTRACT

The rolz of added metal oxide in the adherence mechanism of low melting glass to several metal plates
such ns oxygen free high conducting copper, low carbon steel, chromium galvanized on copper, and stainless.
steal was invesligated.

The metal oxzides which added to glass were cupric oxide, ferric oxide, chromic oxide, and stainless steell
axide.

The glass to that various meta] oxide were added, szaled with several metal plates in the electric furnace
at BA0°C for 5 minutes.

The resultz as follovs:

1) The interfacizl veaction was promoted and strong chemical honding with glass and metals by which
the surfuce eneigy was decreased showed excellent sealing by addition of metal oxide.

2) When the interfacial reaction of glags and metals was promoted by addition of metal oxide found out
that various adherncce mechanism were 1elated to the sealing.

2) When the amount of metal oxide addition was 8-5% the excellent sealing was achieved.
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Table 1. Chemical composition and properties of glass.

Compesition (wt8) Thermal Exponsion Coefficient | Soltening

#1077 (em/fom) Point
o | BO, | so | a0, | mmO | (25~330°C) CC)
s |58 | 4 | a7 ‘ 160 | 04,5 410

Table 2. Chemical composition and properties of metals.

Therm. E=zp. Coefl,
Metal Composition (wt%) o107 {em/om)
(25~-3507C)
Cu Si<70. 05, $<0.03, Mn<(0.4, Fe<0.08, Cu bal 132
' Fe Mn:0.28, P:0.0%, $:0.03, C:0.07, Fe bal 157
Cr Chromium galvanized on Cu-plate :
Fe-Ni-Cr Cr:18 7. Ni:0.3, Mn<Z2.0, Si:0.19, C:0.06, Fc bal : 25

Cu: Oxvgen free high conducting copper (OFHC)
Fe: Low carbon steel
Fe-Ni-Cr: Stainless steel
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Table 3. The amounts of metal oxide added to

glass.
Added Oxde { Wt % of Oxide in Glass.
|
Cub 3 5 1 15 2
Fe,C, L8 45 10 16 20
Cr,0, 35 10 15 2
Stai = i
“”‘%Leif_{cffec 3 5 10 15

# Oxidized in the air by healing at 900°C to oblain
the stainless steel oxide.
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Fig 1. Effect of oxide additions on the thermal
expansion of glasses.



4 G

4—2. JEMRAMER AWML
A AR 2] ﬁ’“r':ﬁz’il: Fig. a8} v,
grasE Crifo] CrOy & HMNT: o] & #Ed RFIEL
#hel i 3~5%2) &h ?U{L%G e EEEE
FEMES ebled FEEEe] A2RAYTE HEE
o] o]z wettability 7 BIEFFH S hehiled o
% Pask®t} Kingery®04:e] i} —gtstz R/ERE

feansh fohshe] A LB a R 8 Ik 7

TEEES] fr“f {#8 BiF energy 9 [ETHES
Bt Aon FuEEcl, stainless stesl & & F IEH
< POl S CPeb ] o] A8 Pasktul A {0

sto] WSl fabm Fe-Ni-Crie] FibiiRE Cr

O, (Fe-Mn) 0-Cr0,7F o] & shala o] 2w Fe
Kol Eingl stainles steel fiE (k4o v g BT

*Heat at. 900°C i the Air abtan
the Gtainless Steel Oxides
CO—

e e e

Cxides” on Stainless Steel

+~

%8

CLIO (414 CU

N

/

Conkact Ang]e 0
c“:’

B FGZCL o /
1

0

40 L on Fe

0 /
R

| ] :
5 H '5 30
Wi of (xides Added to Glasses

Fig 2. Effect of oxide additions on the contact
angle.

=
=

6

=

ks Gg gl ] Cr0y-FeO-Cr0, 27 o s it
FAW Cr0,9F Fe,0,2 iEinghel & dpgpyel (R 2
B ogeb s iR =

g S HE R

Table 4 & 2},

Table 4. Adherence strength
| Wt 04 of Metal Quide
1 Substrate | Added Added in Glass |
| Metal Cxide 0 32 5 10 15 20
~ Fe Fe.0, B A A B C C
Cu Cul B A A A B C
Cr Cr.0, A A A A B B
1 Stainless -
Fe-Ni-Cr ‘Stee Oxide A A A B CC
At Exposure phenomena of metal surface<1/3 of

adherence area,
B: Intermediate phenomena of A and C
C: Exposure phenomena of metal surface™>2/3 of

adhererce area,
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