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Abstract

It was previously reported by the author that the glasses in the systems xNa,O-(1—x)
PbO-Si0; and xK;0:(1—z)PbO-Si0; had a wide and narrow glass-formation range, re-
spectively. The purpose of this paper is to investigate the suitable chemical composition
of the glasses in the syctems xNa,0-nK,0-(1—n—2x) PbO-Si0,[0=<7=0.3] and £Na,O-(n—x)
K;0:(1—n) PbO-Si0,[0.2<1=<0.7] for the binder glass of the glass bonded fluorphlogopite
mica.

Softening temperature 7 [viscosity approx. 5X 107 poise] and fluidifying temperature
T, [viscosity approx. 3X10% poise] of glasses were measured by use of a simple method,
and B, a value proportional to the activation energy of glass viscosity, was calculated by
the equation of viscosity: n=A exp(B/T). This paper deals with an effect of glass com-
position on 73, T:, B and a divitrifying property of the glasses.

A crystal of Na,SiO; or K,0:2Pb0-25i0, was deposited from the glasses with a com-
position in the range of £>0.5 or (n—x)>0.2, respectively.

Of the glasses in the system xNa,O-nK,0:(1—n—x)PbO:Si0,, T; decreased with an
increase in x, and 7, decreased and increased with an increase in x in the region of
x less and more than 0.5, respectively. As x increased B decreased linearly, and the
decreasing rate of B with & decreased in proportion to an increase in 7.

Of the glasses in the system xzNa,O-(n—x) K,0-(1—7n)PbO-Si0O,, the glasses had a
high devitrifying property and 7 near 7T, within a certain range of a low x value. As
x increased T, decreased rapidly to a constant value and the devitrifying property of
glasses was reduced. In the region of x less and more than 0.5, T, decreased and in-
creased with an increase in z, respectively. As x increased B increased linearly, and
the increasing rate of B with x had its maximum in the case of n=0.35.

The composition range giving an undevitrifying glass was less than 0.5 of x and 0.1
of (n—x), and this range agreed with the range having low values of 7,. Thus it was
concluded that this range is the suitable one in the system Na,0-K,0-PbO-SiO, for the
binder glass of the glass bonded fluorphlogopite mica.
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K;0-PbO-Si0, % # 5 2® PbO % Na,O T&E i L 7 #l i 2Na,0-2K,0-(1—n—z) PbO-
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3.1 xNa,0-nK,0:-(1—n—x)Pb0-8i0, RDHE

CORERTD x bk Ty, Ty 38X B OMfR% Fig. 1wwRd, Fig ik, Ty, T: Bk
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Fig. 1. Composition dependence of Ti, T3 and B of glasses in the system
xNaO-nK,0+(1—n—2x) PbO-Si0,
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(d) xNaz0-0.3K;0+(0.7—2x) PbO-Si0; system

n=008s B = —1.1,x10%z+1.9;x10*
n=01D8%5 B = —10,x10x+1.7,x 10*

n=02084 B=—03,x102+12,X10
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b = —3.7,X10'"n+2.0,%x 10*
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Fig. 2. Composition dependence of “a” and “b” of glasses in the
system xNayQ-nK,0+(1—n—x) PbO-SiO,

“a”, “b”: constant in the equation, “B=ax+b"
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ZDFROFRELY Fig. 3R T,  aVPEGETIE, 1E A EDEAE K0-2Pb0O-2Si0, 21
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AL,



104 T Fid 6

L1 DHEELEHTULOERYBETHE, KO 202 4 Lo Tt K,0-2PbO-
2510, AERALT B4, i 03 =AU hicie b ERRIENE L -0 Th k3B EALT
T, HsE A EAE R LA, ST, NaO #8ATSH L, T, Tp & QISR T 528, 4
T —BEBCETLTHFOBILIZE—T et -C, #7 AMERMELIC K T B EAm AR
L7, L L, NaO #3805 €Ll kicissd &, NaSiOp bl 23 <7 »T, T DAL
A HE@mE AL,

xR T, KO-2PbO-2Si0, BEL R L T WA BOEITRE (e 1,

10 T T 10 T T T
§8_5 (T2) §)8 (r
S [ | 8 2
56—; : 16 <6
o (T1) 45 @
340 " 140 34
© | — o
] B 13 x g
£2} (B) {2 2
¢ |op—0—0—0CO ©
Ll 41 —

o4 ' ' 0 0

0 0.1 0.2
X

(a) xNay0:(0.2—x) K;0:0.8Pb0-Si0, system

10 T T T T

Temperature ( x 100°C )

(¢) xNaz0+(0.4—x) K;0-0.6PbO-Si0; system

Fig. 3. Composition dependence of T3, 1% and B of glasses in the
system aNayO-(n—x)K;0+(1—n) PbO-Si0,
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(d)
N2, 0+(0.5—x) K,0-
0.5PbO-Si0; system

(e)
xNazO+(0.6 —x) K,0-
0.4Pb0O-Si0; system

(f)
xNaO+(0.7—2) K0+
0.3Pb0O-Si0, system
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Fig. 4. Composition dependence of “c” and “d” of glasses in the
system xNayO+(n—x) K;0-(1—n) PbO-Si0,

“c”, “d”: constant in the equation, “B=cx+d”
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Fig. 5. Isothermal lines of 7} of glasses in the system Nay,O-K,O-PbO-SiO,.

Si0; is neglected (SiO, content is constant)
O : undevitrify (P : slightly devitrify @ : devitrify
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Fig. 6. Isothermal lines of 7% of glasses in the system Nay,O-K,O-PbO-SiO,.
Si0Q; is neglected (SiOp content is constant)
O : undevitrify  (J: slightly devitrify @ : devitrify

z EMT B &, BOHEIR—BABICEAL, FORIL 2 & & LIEMRWICHML I, Hc
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n=02084 B=19,xX10%+12,x10*
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3.3 Na 0, K,0, PbO £RBECELLIELES
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F% Na,0-K;0-PbO 34 RKTELL, Ti & T, T5FRBErE-LERYT L EHh
Fig.5, Fig. 6 7”7, Fig. FOERMBIAUE SHC BT 2RES HRE LT 25 & A
LTRDA, T Fig diix, # 5 APCHEROI LR D bhieh o i, hrcfsfit
L7 s LUFEL CHSEL 2T o iy ThTihEd, FER I BRI TRLL,

Fig. W x\T, B 5 A58 b HREFIE NayO 2350 mol% LAF T, #2 K0 78
#110mol% LT O TH -7z, Fig. 550 T i T2 RBIERNB L e, 0,
K,O 2344 30 mol% Ll Loo#iB Tt T &8I EFH Lz, Fig.6 © T, 03 5 %EHITE LT
i, Ty 2SR B # @ A7 1: PbO-Nay,O # it d - T, NayO 73 30~40 mol%, PbO 73
T0~60 mol% FEIcdH -7z, 1o, ToMREBICTe MO MBI PbO-K,0 # E¢, K,0 5 30
~40 mol%, PbO 3 70~60 mol% f¥TicdH -7z, = DFE A BT 5 K,0:PbO o thix 3o
BrB &5 5 K,0-2Pb0-2Si0, Fic i3 %5 K,0: PO Hhicidis—3+ 5,
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2Na,0-nK,0+(1 —n—z) PbO-Si0, %% & O 2Na,O-(n—z) K,0-(1—x) PbO-Si0, 7% D
D& L, NayOa 0.5 =4 L EOME Tk Nap,SiO; 735, K,0 2102 =Ll Fo BTt KO-
2PbO-2Si0, MEESAL L7z, F72, PbO 5305 =AU T Na,O+K,0 7805 =L E) offT
ERBED H T ARBE LR,

2Na,0-nK,0:(1—n—x) PbO-Si0, R BT, n=0~02 0TI c oMmE & $ic Ty,
Tox E LR T 358, 2058 L ETIX T, & EF L, HEOEM(= v+ ~ 1 il
5 B Ofiix x L& ACEBHCEDT B2, TOBESEE n L &L KERHCED L1,

xNa,O+(n—x) K,0+(1—n) PbO-Si0, RICK LTI, 2/ PEGHEE TIIELLSHEHRELY
T, Ty To R EC s e, 2385 &, #AtEXMET T2 & &b T kb bR
B CABKETT22, TOBIEBE—ELR-To, —T, Thilxz & &L RFEARKETTS
25, zMNO0S5 L ECe B &St EF L, B OfEir, FLLIMSRELRTVHBROBA 2R
&, o && JCERNCHEMT I, TOBINERE 2 2347035 CHREMBLERL,

U EDHEND, #5 ADFHEDEMIL= 4 F — L PbO % Na,0 TE#BRT S LI L, K0
* Na,O CEETZ LEMLICOT, 57 ADHFEAE X U5 13 KO 23 KT, %7 NayO,
PO DJETH A, KO WX AHE I T n 288 035 D3 7cdt, K,O:PbO 23#51:2 ol
AT, Dt K,0-2Pb0-28i0, o K,O: PbO Hiciziz—#%1 5%,

Si0, #EF S & LT, Na,O-K,0-PbO 3R THEbT &, BBy I AnBELRIH
AL Na,O 238 50 mol% LLF ¢, 20 KO 23 10 mol% L FORMBETH » o, & DEBH
T, DR S 3E 8L, (19734 4 B, BAR(LFSE 28 BFEFEHEH
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1) T i, BENET: %58 518849 2 (W43 45 A 18 H), #£ 535697 & (BRM4d £ 1 A 14 H).
BT %, EWIET, B8 0, ESNED: S%HE519419% (843428 4 8).

2) BT fit: JeRITIEMBEHSE, 71 (1974), p. 145.
3) BT Mt JEKTEEIPIIEEE, 72 (1974), p. 83.
4) BT fit: deRTHESWERE, 75 (1975), p. 137.
5) BT fk: JeRITHMPIERSE, 76 (1975), p. 109.



