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50 Fig. 1 is a graphical representation of the TiO2/Naz0 ratio in relation to the bead form, the pit formation
resistance and the gas groove formation resistance; and
Fig. 2 is a schematic view of a shape of welding joint used in Example.

PREFERREb EMBODIMENTS OF THE INVENTION
56
The reasons why the types and contents of flux components are determined in the present invention
are described along with their effects.



Fi‘'g. 2‘is a schematic view of a shape of welding joint used in Exanple.
PREFERRED EMBGDI MENTS OF THE | NVENEPp@M3$Dod B¢ ' easons why the types and
contents of flux conponents are determined in the present invention are
described along with their effects. 2 EP 0431 904 B1 Ti®2: 10 to 30%

Ti 2 is a TibuowAGBonent as a base. ' If the content is |less than 10% the
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Metal Fluoride (calculated as F) 0.01 to

45 Metal fluorides such as CaFz, NaF, AlFs, BaFz, NasAlFs, Na2SiFs, K2SiFs, K2ZrFs, LiF2, MgF2, SrF2
and the like act to control the convergence of arc and the viscosity of slug in order to dissipate gases which
cause pores to be produced. The fluorides also act to reduce an amount of diffusable hydrogen which
causes the low temperature crack of weld metals. Accordingly, the amount of the metal fluoride is in the
range of from 0.01 to 2.0% calculated as F. At less than 0.01%, the above effect is not expected. On the

50 other hand, over 2.0%, although the amount of diffusable hydrogen is reduced, an arc becomes too intense
with respect to welding operability, leading to an unfavorable tendency toward an increase of spatter and
undercut defects. Accordingly, the content, as F, of the metal fluoride is in the range of from 0.01 to 2.0%,
preferably from 0.1 to 1.0%.

55 Moisture: 0.005 to 0.4%

With regard to moisture, there may be the case where moisture is intentionally added or the case where
moisture is reduced to an extent as small as possible. In the practice of the invention, moisture is purposely
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determned to be in the range of 1 to 10:1, preferably 1 to 5:1. Wen the
rati o dss Examye than 1:1 or larger than 10:1, the slug releasability at
narrowed portions becones poor. 20 Flux Rate: 8 to 25% Wen the flux rate
i s | ess t hahmgtdic sheeth genstititing @ wire wanmadeizil & lowi calhorasteal (0 6.0%96,58ix| 0,01 960 Mn:cetben g
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45 Diameter of the wire: 1.2 mm @
Welding current-voltage: 300A-32V
Welding rate: 70 cpm.
Tested steel sheet: 12 mm thick x 100 mm wide x 1000 mm Iong paint-coated steel sheet (amount of
paint coating: 30 - 40 1)
50 Joint shape: ses Fig. 2.
Shielding gas: 100% CO2, 25 liters/minute
The results of the welding test are shown in Table 2.
In Table 2, Wire Nos. A are for comparison and Wire Nos. B are for examples of the invention.
The results of Table 2 reveal that Comparative Example A-1 is a casse where TiO: is insufficient with an
55 eoxcess of NazO. In this case, the covering properties of the slug are poor. Since an arc becomes too
intense, the beads are not uniformly formed with an increase in amount of spatter.
In Comparative Example A-2, TiO2 is used in excess and an amount of fluorine is also in excess. The
resistance to pore formation is very poor with an increasing amount of spatter, and undercut defects are
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and thé like and a netallic powder such as Mi, Si, Al, Ni, C, M, Cu, B,

U Fe and the'like as in the case gf.vot43t|:gmg1based flux-cored wires. In the
practice of the invention, any linmtation is not placed on the sectional 30
shape and di aneter of the flux-cored wire according to the invention, the
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(anount Oflnﬁﬁﬁoﬂtaltﬁbﬂ thé 812, 08, 0 r4tfa idWithitCthe scope) O¥ thY inVeRIREThuS, G STilgTreledsability is
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Nos. B ar etofpore farmation,| spattepéndttasd. The Sy deleésabiilty) 8 alse goddt Espedially,aetie? siig refasability
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55 excess WE1Jerr]. In this case, the covering properties of the slug are
poor. Since an arc becones too intense, the beads are not uniformy forned
Wi ¢ h. an2d ncrease in amobunt of spatter. In Conparative Exanple A-2, [err] is
used in excess and an anount of fluorine is also in excess. The resistance
to pore formation is very poor with an increasing anount of spatter, and
- undercut defects are 4 EP 0431 904 Bl |iable to occur. Conparative
Exanple A-3 is a case where [err] and noisture are in shortage. The arc is
slight!§ unstable with spatter being produced in |large anpunts. The bead is
of a convex form Conparative Exanple A-4 is a case where [err] and
noi sture are both in excess. The arc is converged 5 and is too intense, so
that the arc is unstable with a very great anmount of spatter. Conparative
Exanpl e, A-5 is a case where the fluorine is insufficient and noisture is in
excess. Accordingly, an anount of diffusable hydrogen increases and the arc
is greatly influenced by the excess noisture. The arc is too intense with
an increasing amount of spatter. Conparative Exanples A-6 and A-7 are cases
where the [err] ratios are .outside the scope of the 10 invention. Although
the arcsstability and the amount of spatter are good, the pore formation
resistance is very poor. Conparative Exanples A-8 and A-9 are cases where
the [err] ratio is outside the scope of the
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i nvention although the [err] ratio is wthin the scope of the invention.
Thus, the slug releasability is rgdgugPssyse. 15 I n contrast, Exanples
B-1to B-10 of the invention are good with respect to the arc stability,
resistance to pore formation, spatter and bead. The slug releasability is
al so good. Especially, better slug releasability is obtained in Exanpl es
B-8 to B-9 of TaklenventFlux Wompsisitiea [(witk] baged oorsterahiflyx) ange of 1
to 10:1. 20 25 30 35 40 45 50 55 5 EP O 431 904 Bl Table 1 Fl ux
Conposi tion-(wo based-gn-totar~T11

BSTTWreT [ e irT. - ~F ~_Nbrsfure
[erk] Wo. Wire TiO= N?a%tx%t c turg e&‘r)zglos[l- 21 Zrogg_lgygﬁ%ﬁ 20.05
0.10 1.0N%7. 0 4.0 - 22° 15" 33 0.50 2.1 0.05 - 10.0
- 2.0 7.0 A-3 15 t%EL 1.0 0.004 0.5 50 1.0 1.5 3.0
15 A4 27 065--1-0-_ D B& ol 100----5-0--2-0-A-5-=-=q2
0.50 0.00Q-10.42 g.50.6.78-50.05 0.10 1400 4.6 410 9.55 -0.08
0.15 "® . 15 = - 1 - A7 22 0.20 1.5 0.015 1.0 10
20 -A-2 1 A38 250 B.20 ®@&P5 0.015 10.0 - 12 2.0 7.9 2
25 A-9 9.5 0.70 0.05 0.10 0.8 11 . 7.0 4.5 B 11
0.25 0.02A-30. 0085 0.9508 51.93 5 0.004 %&%b %bg. 1,8 480 %198
0.19 0.10,10.0.,.3.0 . 30 15 _0.499.5.0.5.8.04.9 -
15.0 15.0 %’42.0 ZZ?O B985 10 T % 595 0§ 10 Qo'g.5o 5.8 %.%
10.0 3.0 BB 132 00%80 0090090.-642 1.0.77A05- - ~7.0 4405 35

B-6 26 0.40 0.01 0. 006 0.2 6.0 5.5 3.0 1.0 B-7 22

0.45 0.04A-60.0811 - 0.58.00.080 ©0.150 10:0 4® B-8 261 0735 0.25
0{8/ 20 0.5 4.0 12.0 4.0 2.0 B-9 0.20 Q.30 0. 05 0.4 5.5
1

2 a9 1.6828 100-287 1-50.580-61%(1)31(901(99 120 9.5 11.01 7.0

6.5 A-8 22  0.20 0.5 0.015 - - 12 2 2

5  A-9 9.5 0.70 0.05 .0.10 0.8 11.0 5.0 7.0 4.5

B-1 11  0.25 0.02 0.008 0.15 5.5 13.5 3.0 1.0
B-2 ° 29 0.50 1.8 0.18  0.10 10.0 3.0 - -

s B-3 15 0.40 1.0, 0.01 -  15.0 15.0 2.0 4.0

B-4 15  0.15 0.05 0.10 0.50 - 7.5 10.0 3.0

B-5 11  0.50 0.9 0.08 1.0 7.0 - 7.0 4.5

® pe 26 0.40 0.0L 0.006 0.2 6.0 55 3.0 1.0

B-7 22 0.45 0.04 0.08 - 18.0 1.0 1.0 10.0

_ , B-8 26 0.35 0.25 0.38 0.5 4.012.0 4.0 2.0

B-9 13 © 0.20 0.30 0.05 0.4 5.5 21 3.5 1.0

B-10 27  0.58° 0.60 0.008 1.1 9.511.0 7.0 8.5
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45 50 55 6 EP 0 431 904 BllTabIé 1 Cont'd [err] Vh Si FeO Iron

Powder [err} Ratio Ragp®4s9904B1 18 5 -
bal ance 13.5 - 16 4 - do.
66 - 5 4 0.3 do. : 166 - 6
3 - do. ) 41 : - - 6 2
- do. Table 1 Cont'd 24 - 20 ; -8
2 0.1 do. 19.6 : _ - - 9 3
- B o [0 JA SRS 1 0 U e Uy O - 2 -
do.\ 5 Biz0z Mnll10Si Fe0 Iron Powd2¥r TiOz/Nazﬁ 04NaddYBiz0s 5
- do. 13.5 Rat®pl14 10 Ratio 4 -
do. 44 - 9 3 0.5 do.
58 - 30 - 10 2 - do.
37 o mmmmns ST 6o B3 o e 40 o 100
- 35 - 184 5 5  pdhahee do. 13.5 - 22
- - 18 4 - do. . 65 -
0.56 9 4 16 - 4 de. do. 66 48 - 0.8
40 - 0.04 7 2 0.2 do. 74
9.50.04 7. ~ 1+ 35 @ 4 0. 3dod° 166 65 -
5.0 0.05 6 2 41 46
010645750 85 " EP'0%31 S04 BI Tali® 2 wre - Results Of
Evaluation O \Wlding 5 o No. ‘go. resistance sg3rc - anount
shape uni form slug to pore Stabil- spatters of
gﬂQf 20 rel eas- g ormati ono.1i tgo. ' 19.8 - bead
abiligy :
- 3 - - do. 1i0 -
- 9 2 - do. 110 -
% 0.0410 5 - do. 13.5 -
0_.14 10 4 - do. 44 . -
- 9 3 0.5 do. 58 -
30
- 10 2 -  do, 37 -
- 6 3 -  do. 100 -
35 - 4 5 0.1 do. 22 -
- 18 4 - do. 65 -
| 0.56 9 4 -  do. 48 0.8
W
0.04 7 2 0.2 do. 74 9.5
0.04 7 3 - do. 65 5.0 )
0.05 6 2 - do 46 11.6
45 00 e e em o i om o o i i e et e v o o ey = e = e o PE =P R e = m e A e e, T G e A S T e e A e > Y = ——
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Conpar ati ve Exanples: 10 A-1 ' [err] A
X »

A X EP 0 431 904 Bt 2 X [err]
X ' [err] [err] [err] A-3 X
[err] X [err] [err] X 15
A-4 X X X [err]
[err] X A-5 ' A [err] .
[err] e '1: t:_?.f_iz_ __________ X e
[err] Wire [errResults of Evalua®ibh of wéR{itlg 0
20 A_7°® No. resistance arc 0 amount of shap® uniform- sli@rr]
[err] to pore [er8tabiB- spatters X of ity of [e¢lgdas-
[err] formation 1ftgrr] bead Yeadr] A-9abiljtwrr
x T - X oo T [&rT)" """ Té&rry """ T Tt Ter7]
| nventjve E%%T&ﬁ%%‘?jgﬁ- fxampbes. X A X X 0
0 0 0B-% 0 [err]
0 A-9 0x A 0x30 B-3 A A A 0
0 0 0 0B4 O 0
0 A-P 0X A 0XB-5 0A A X 0
0 16 0 35 B-6 - 0
0 A-4 g X * o X A ®B7 o0X
0 a-5 O 0 0 0,40 B-8
0 0? 2 0 X 0% o 2 X 0
B-9 0 A-6 X D O 0 A O O te)

0 0 [err]

0 5;5/1020 o _ 0

0 No#2? staftlards’ for Qevaluati & of tH: refdits of ®he

wel di ng: [eAI& © veyy good [’Aerr] : gopd [erf] :Zslightly réoor X:
poor 50 As will "be apparent— fromthe Toregoi ng descrTption, t
flux-cored géges of At he presentg i nventiongare applacabl eato varioug types
of sted# s inetuthng pai-rt-eoat eo-st-eel--sheets-and--cor4-oded-st eel- ets.
Even for filneentisiejiExgmppeses such as pits and gas grooves are not

pr oduced vm'?'h’out_ i n®bl vi ng any @hdercut d&¥ect andOwith Ghiform skdoth
beads bei ngB_(_)Pt ai ne Since thegxsl ug rel eai:bi i tyq; S ve excel lent, the
nunber ,pof wel'di ng sTeps can be Peduced in | di ng narrow fill et oints
of red rustpsgeel sgeets. 65 8 9 EP 0 43hH 904 Bl gainsgl. A fluxggored
wire for gas shielded arc wel ding which conprises a steel sheath and a fl ux
conpositionBf4lled ©n the steelOsheath atQCa flux r@e of @ to 25 WY the
flux conposjtion cogprising, bagsed on the 5 wei ght of the total flux,
10 to w%é'%err], .1 to 0.6%%f [err] Qrov_i ded ¥hat a@atio of ¥ @ and
Na20 is in ghe rangg of 20 to 1g80:1, 0.0lgf0 2.0%@‘ a n@al fl uoride
calculated as F, and 0.005 to 0.4% of noiSture. 2. A fluX-cored w re
according tB-Claim@ wherein [@r] is cogiained i@ an agpunt of fypm 15 to

0
o s o o o o © o
B-9 O O @) O © @]
B-10 O o o ‘e © o
“  Note: Standards for evaluation of the results of the welding:
© : very good O : good A : slightly poor x: poor
50 As will be apparent from the foregoing description, the flux-cored wires of the present invention are

applicable to various types of steels including paint-coated steel sheets and corroded steel sheets. Even for
fillet welding, pores such as pits and gas grooves are not produced without involving any undercut defect
and with uniform, smooth beads being obtained. Since the slug releasability is very excellent, the number of
welding steps can be reduced in welding of narrow fillet joints of red rust steel sheets.

65 .
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10 3. A flux-cored wire according to Claim1, wherein [err] is contained in

an anount of fromO0.2 to 0.4% 4. gpfd4pi-g0aEad wre accordi H”munmmmm

wherein the ratio of [err] and-[err] is in the range of fro 4

5. A flux-cored wire according to dainml, wherein said netal fluorid® i%§ a
menber sel Clatmed fromthe group consisting of [err] and m xtures thereof. 20
6. A flux-cored wire according to Claiml, wherein the netal fluoride is
cont ai ned 1n A t-ceraghyite fof gdsrshialderl arc welding @hish qomprises fa gleelcsheatitiand & flux gererepititnng
to Claiml, vifksiaitie siasbshesth st e rpig of 8 in 25 witeel the funspmppsiion comiising. based 9 ¢ o
0.1\% 25 8. “eioh dhfhedeisl dux. | 1o30%t 308 q'\gmto@%cﬂfé'ﬁﬁﬁ Rrovigeq F’lah%fa"?:‘ﬂﬁg?!iag‘”j 0
[err] in suchs B ReEngerph 20 101003149150 30% ¢ ametal fluprice.celcuiated af F, anfl 9005, fo %, pf 1
to 10:1. 9. A'¥Y&-cored wire according to Claim8, wherein [err] is

i ned | t of f . 0_6% 100 A flux- i
ccording Fo TR W Srenis B vbfng e e o el RSz ¢ o

t he grodp ons4 St Of ' P l.l\!!'l , Fe
and m xtur g’s %@g%@%??'%#@%@éﬂ% %L"{s]p’rwlh%%g N%.o 'E;ét%l eulﬁrﬁa{"g%g@ e?hét?{o gl% _
Li cht bogengChigiic6ia ity acClMiih 8 Xfim ¥ nsrei HeGatidl oI, ﬁd%@ls_‘?&iﬂmgee& wRdo & ne
in den Stahl dgpgchmantel eingefAlte FluBmttel masse, wobei der Anteil des

FluBmtt,els 8 bis 25 Gew. - % betragt, und zwar unfaet die FluBmttel masse
i m Ver hi | t 5 A fus-colBdrwikecabbsitihg 18 CRingC wREMSIEshidaotal fluohll is a nehmb@bibdted fomlifle §rowp
30% Ti O2, 0, Jeohsistinglof €UFINNEFOAIFY, BaP) SIgARe | Web SiEe Be Siffs K6 [, MgF3, StBandintbdurgs
Nf t O zwi schertheeéf.und 100: 1 betragt, 0,01 bis 2,0%eines als F berechneten
Metal | fluorids und 0,005 bis 0,4% Feuchtigkeit. 2. Ein FluBmttel kerndraht
nach Angpr B¢ flux-cprad wieeractordilg forClaim newhelsinrthremetal ludrige isicontal@sibinethe rende efriroindX1,
4537 Ei n Fl uBtP¥t el kendr aht nach Anspruch 1, in dem Na20 i n ei ner Menge
von 0,2 bis 0,4%enthalten ist. 4. Ein FluBmttel kerndraht nach Anspruch 1,
bei dem da¥ \efisicpreg wite aegerding toySlajm, 1.vAorein Mg nadistisgis sentaingd ingan -amowis ofy ok 0.005 ¢p 5
Ein FI ulz,g1 tt &¥%rndraht nach Anspruch 1, bei dem das besagte Metal [fluorid
ei n aus “der Caf2, F, Al F3, Bak2 3AlFs, Na2Sj Es, K2Si F6, K2Zr F6,  UF
MgF2, SrF2Bu rmf"géaﬁ’;g gy tqffﬁggs'\'@ﬁ@eé oteipn BeOrie i ¢ noin SRS
ist. 55 6. EiNYPRUBRTTLERERLIFIN" nach Anspruch 1, in dem das
Metal | fluogi d, 1. £I : ' 0% ent.hal. | St . 1
004 51 % O M ibofi ke ERARTuaP Ikl oy € cENA e i hripBor o 6 B0l
die Feucht 61 K0 hilix-cofdd SHird Socd\iiOB o4 O 1fiet ddinpristhg ¥ %sast one member selected from the
group consisting of K20, SiO2, ZrO2, MgO, AkOs, MnOz2, MnO, FeO, Fez03, Fes 04, LiFeOz, Li2SiOs,
Li2MnO3z, B203, Mn, Si, Al, Ni, Cr, Mo, Cu, B, Li, Fe and mixtures thereof.

35 Patentanspriiche

1. Ein FluBmittelkerndraht zum LichtbogenschweiBen in Schutzgas, umfassend sinen Stahlblechmantel
und eine in den Stahlblechmantel eingefiilite FluBmitteimasse, wobei der Anteil des FluBmittels 8 bis 256
: C Gew.- % betréigt, und zwar umfaBt die FluBmitielmasse im Verhélinis zu dem Gewicht des gesamten
~ w0 FluBmittels 10 bis 30% TiO2, 0,1 bis 0,6% Naz0, vorausgesetzt daB ein Verhilinis von TiOz2 zu Na20
= zwischen 20 und 100:1 betrigt, 0,01 bis 2,0% eines als F berechneten Metallfluorids und 0,005 bis

0,4% Feuchtigksit. :

2. Ein FluBmittelkerndraht nach Anspruch 1, in dem TiO: in siner Menge von 15 bis 25% enthalten ist.
3. Ein FluBmittelkerndraht nach Anspruch 1, in dem Naz0 in siner Menge von 0,2 bis 0,4% enthalten ist.

4. Ein FluBmittelkerndraht nach Anspruch 1, bei dem das Verhditnis von TiO2 zu NazO zwischen 40 und
80:1 betrégt.
50
5. Ein FluBmittelkerndraht nach Anspruch 1, bei dem das besagte Metallfluorid ein aus der CaFz, NaF,
AlF3, BaF2, NasAlFs, Na2SiFg, K2SiFs, KaZrFs, LiF2, MgF2, SrF2 und Gemische davon umfassenden
Gruppe ausgewihlter Bestandteil ist.

56 6. Ein FluBmittelkerndraht nach Anspruch 1, in dem das Metallfluorid in einer Menge von 0,1 bis 1,0%
enthalten ist.



enthalten ist. & En Flufmttel konﬂraht nach Anspruch 1,
unf assend Bi 2°3 so daB das Ver hi | Emo 431904 B1 Na20 zu Imﬂlwmmlmm
bis 10:1 betragt. 9. Ein Flusimttol kerndraht nach Anspruch 8, i'n Yeni B1203

in einer Menge von 0,01 bis 0,6%enthalten ist. 10. Ein FluBmittel kendraht
nach Ans uE Flubmigelkemgesht racke Anspiuch fiiim g glie Feuchiigheibin 2iner Menge KITP.008ibis0.1% 1 op

10 MO, 9'1‘@!!@33" I\/hOZ I\/hO FeO FeZO3 Fe304 UFeOZ Li 2Si Gs
U2vnQ3, B2s0, NMh, Si B. U Fe Gem, scC
untf assendenEirFibnie "t’@?P“lSBit Q?fd‘t’eétf”?" “ﬂ@?/s@ '&9&? ?f@’ J%% V(%’%glf%ls Vo,
Li me_d& fl uNaz[S’ Bi20p 28 ﬂhb@ 1 belpet Sous gaz protecteur, conprenant une

gaine d Y Ela IFfl)J 181 Iéern%(r)agp rg%nggru%hdael fc]g erm;u{e? &3{)&% vJ) (%]Ieblsdo %_ brﬁﬁaltéi g{ii son

de 8 & 2 I on ux coO nan sur base

g%gsaduﬂfg' E gque&ﬁ& n{luPah a?.qm ngchﬂ % wiherb a\.:zq:gﬁ;,efetﬁ giggﬁog,s Aeﬁw?%magud

mit al fal cu ﬂaen @ﬁ?.heqmcﬂéda%umag éﬁé? Jca.sig RheHiBb@tancid) 2. Fi | A ai ne

de flux solon Revendl cation 1, dans |loquel la proportion de T102 est de 15
a 25% & Hevbndicatioms de fl ux sol on Revendication 1, dans | equel |a proportion
de Na20 est de 0,2 & 0,4% 25 4. Fil A ane de flux sel on Revendi cati on 1,
dans | aquel Fil & amapdluk pelid IsTsoliaga d e 30usagl pebtacsurl eonpeanant utkegak® dacOetlune 5.
Fil A ai e deonigositionsdal fionx rdrgptissand i'drad d'acter B, raisnnds 8 »@5Pe|par peitist la fcbmpnsitionedeiifix

6t al est unonhirahemtndur ddasecdu: poids diu diantotal, 40 §130%ple Tilast & 0.6% decdNach fleprapaqy du

Al F9, BaF2, TRasW\N&®, étath 88is i ganBiedp, 202 790715 0.0 2,0%\gpriluorupsie métal cplquté iy tag o

mdl anges de queodiet 905 3@ 4%¢'humiditde de fl ux sol on Revendication 1, dans

Io uel 20 a teneur en fluorure de netal ost dans |a a1l 0% 35

{1 A% fibaawme e fiux selen Beyendisalian d; dans |°6‘f?' 'Ep'°a%ﬂ‘F§”g3'€§h8F"dPé5?6ﬁ ur en
quorure de netal est de 0,005 a 0,1 % %Ndo H $ [,)!1
Revendi cati &2 §m°€%f'ﬁ|5r58'ﬂ'hﬁ?ve'é1'?a'dﬂﬂt1r‘é’"ﬂ q‘@f '2@5’9%° 0 e e R 83 ‘e rapport

Cal o Revk 5%% gt S e ;i el oo B Mg B i,
e

10. Fil a S ux sol on Revendl cation 1, conprenant en outre un dl dnent

sdl ecti ong6 g Eggﬁ g SSldh ﬁe\fé%?éailént 1, Qarid Soqliel %dut ficfdfe dethétl est\id @smbrt2818ationvia 02

MO, FeQ, =) st @& Bar, L N%SLA@ Baf NasAlFs- N&JHH R, Sif2 Q&rFsl\/tin,Slng :
NL, Crg Mo, g ,etﬁ ngeg:&dggx.&ies m [ anges de coux-ci. 50 55 10

6. Fil & &me de flux selon Revendication 1, dans lequel la teneur en fluorure de métal est dans la gamme
de 0,1 2 1,0%.

35 7. Fil 2 8me de flux selon Revendication 1, dans lequel la teneur en fluorure de métal est de 0,005 2
0,1%. '

8. Fil & 4me de flux selon Revendication 1, comprenant en outre du Bi2Os de telle sorte que le rapport du
Na20 au Bi20; est dans la gamme de 1 2 10:1.

9. Fil 2 4me de flux selon Revendication 8, dans lequel la teneur en Bi20; est de 0,01 & 0,6%.
10. Fil 2 4me de flux selon Revendication 1, comprenant en outre un éiément sélectionné dans le groupe

constitué de K20, SiO2, Zr02, MgO, AlOs, MnOz2, MnO, FeO, Fe:03, FesOs, LiFeOz, Li2SiOs,
45 LizMnOs, B20s, Mn, Si, Al, N;, Cr, Mo, Cu, B, Li, Fe et des mélanges de ceux-ci.
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