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ABSTRACT

Bond strength of SrZrO; resistive oxide barrier on Ag sheathed Bi(2223) tapes prepared by the sol-gel and dip-coating method was
evaluated with an aid of Taguchi method and L,8(2‘><37) orthogonal arrays to determine the optimal process combination of levels
of factors that best satisfy the bigger is better quality characteristic. The observed optimal condition is as follows: St/Zr mol ratio(0.3/
0.7), amount of organic vehicle(5 wt%), drying temperature and time(160°C,10 min), heat treatment temperature and time(500°C, 20
min), respectively. ANOVA analysis suggested that the influence of the factors within o=0.1 was significant with a 90% confidence
level.
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HAZFOZ CaZrOstk PbZrO;= BiPb(2223) ZAEA)
o} 32 Fol Bi,Pb2223) J& Srat ¥hE-3la] SrZr0,
£ FA43td Yo Sr 29-& st BiPb(2223)9] 3
AL wsiat? 2o 842 CaWo,, PbWO,, CaMoO,,
PbMoO, 5ol = #ZHAT, SrTi0;9 BaZrO;= Bi,Pb
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SrZr0; £ precursors A Z3}7] 2131 strontium ace-
tate hemihydrate(99%, Junsei, Japan)2} *JZ4H99.8%)E
&3 Ikl 80°CE HA) 3}, Zirconium(IV) prop-
oxide(~70% in propanol, Fluka, Japan)Z ‘Y24t EF
% ol oM E(99%, Junsei, Japan)2 zirconium(IV) pro-
poxide B¢ 28j7} HEE H7tetgct. F &4 80°C
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AzEAt. {718EES -4 &40 Hvtetq A7
Bt AedA watste] 22 Azt
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A1 gH% 100~130°CollA 5~15% AZF, 500~700°Cel A
10~20% EXE AU olefd WHE 43]74A] /it
23] A% SiZ0; T WA AmSH
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Table 1. Experime;ntal Descriptions Using Level Notations for
1 .

No. e A B C D E F e SN
I - 1 1 1 1 1 1 - 1472
2 - I 2 2 2 2 2 - 1478
3 - 1 3 3 3 3 3 - 1432
4 - 2 1 1 2 2 3 - 1639
5 - 2 2 2 3 3 1 - 1531
6 -~ 2 3 3 1 1 2 - 1437
7 - 3 1 2 1 3 2 - 2092
8 - 3 2 3 2 1 3 - 2897
9 - 3 3 1 3 2 1 - 2658
0 - 1 1 3 3 2 2 - 1411
11 - 1 2 1 1 3 3 - 1265

12 - 1 3 2 2 1 1 - 1539
13 - 2 1 2 3 1 3 - 1411
14 - 2 2 3 1 2 1 - 1546
15 - 2 3 i 2 3 2 - 1526
16 - 3 1 3 2 3 1 — 2456
17 - 3 2 1 3 1 2 - 3097
18 - 3 3 2 1 2 3 - 2257

Total Sums 33144

Table 2. Factor and Level Descriptions

o

Level e A(mol) Bwt%) C(°C) D(min) E(°C) F(min)

1 0.7/0.3 3 100 5 500 10 -
2 0.5/0.5 5 130 10 600 15 -
3 0.3/0.7 7 160 15 700 20 -
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Fig. 1. Surface photographs of the SrZrO; film of (a) No. 8, (b)
No. 11 and (b) No. 17 specimens after tape test.

Abat gk, dApel ] BAlS) FEHlE o8 B4 7
FF(level)d HF = (average)®t 719 = (contribution rate)’}

Table 3. Average and Contribution rate of Individual Levels

Individual Levels Average Contribution Rate
A, 28.66 10.25
A,y 30.30 11.89
A, 51.52 33.11
B, 3494 16.53
B, 39.38 2097
B; 36.16 17.75
C; 38.86 2045
G, 3436 15.95
G 37.26 18.85
D, 33.56 15.15
D, 3845 20.04
D, 3847 20.06
E, 39.51 21.10
E, 36.63 18.22
E, 34.34 15.93
F, 37.34 18.93
F, 36.80 18.39
F; 36.34 17.93

Z+z} Table 13} 30 vEht itk? Ry el goisAg
d Hoje] FEulE 72te A¥EZAL Table 1904 B
RAAE APN3T 17, 8, 9, 160|Yeh. HH e FAHAA
9} FF ZFS AB,CD;EF,, AB,CiD,EF;, A3B:C,
D3E2F1€*°]‘Ri‘:]'. z} Xﬂ‘ﬂ?_];(]-(factor)gl T 7]&‘5 H
2H(deviation)x= Table 3914 B ZAAH A&7} F(1.00)—
B(4.44)—C(4.50)—D(4.91)—E(5.17)—>A(22.86) 2 Z+E
7tk 71 =gk BApF A AL 59 Fe
Al = SiZr0; #=e] J2gwgtel A 43 nzl
the g 9njsiy? B d7dXE Syzr Bx(Q14 A)
oldtt. A7l A= Stzi0; ¥ete] HAgE /71354t
B9 H7MEIHO wt%)7} Sr/zZr BH] 3R Aty 2R
g =244 wigjolded, ol Ak f715%E
o] ol Twt% ©lFE A7) MEo2 FHEYG ANOVA
AR Y] AFHESyE FHOEN HF AFH (V=5
¢)7 F-EERE o &3 FAFTEZF)S Altst H4
o 24 AojAAte] thdt A= % E(confidence level)E =
AHATE? B AFE VYIS AFHE)E AHE(@E 1
THE T ARFEE (FFEF-DQ gtolth Table 43
5 7+2t £%(pooling) HF2] ANOVA EA4d3olt) &
FL& Zhzke] Aoz HF AFTFVIS AFH o= v
w3t 74 F23e LA XFAIA Bt 2
A7 E ©rl &g F R e ARG HA Ve
ZHE F QIAE a8l ESHAA a8ttt Table 59
F o FFEE F.2 Ze A= CE 9.59¢]Ut). F-
BEEIRE o8 F95F 0=0.1(90% A FTF7H2! F(Q2,5;
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Table 4. i Poolin 50°, 75° ¥-Zol A doublet® EAE AV =7 A EEA]
Sums of Squares ol A& 4g e A A A

Factor N 5 3 S A%
e 16636 165.08 - 0.09 1 0.09
A 85.97 90.90 154.57 488 2 244
B 104.81 11814 10849 16.87 2 8.44
C 116.57 103.08 111.79 16.50 2 8.25
D 100.69 11535 11540 23.96 2 11.98
E 11853 109.89 103.02 20.13 2 10.07
F 11202 11041 109.01 0.76 2 0.38
E 11094 10705 11345 346 2 1.73
Table 5. ANOVA Analysis after Pooling
Factor S \% F, F(=0.1)

A 488 2 244 283.72 9.29
B 16.87 2 8.44 9.81 9.29
C 16.50 2 8.25 9.59 9.29
D 23.96 2 11.98 139 9.29
E 20.13 2 10.07 11.7 9.29
Error 431 5 0.86 -
Total 569.77 15 284.94
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Fig. 2. XRD patterns of the StZrO; thin films on Ag sheathed
Bi(2223) tapes.
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Fig. 3. SEM micrographs of surfaces of the SrZrOj; thin films:
(a) No. 8 and (b) No. 17 specimens, respectively.
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Fig. 4. SEM micrographs of cross sections of the SrZrOj; thin
films: (a) specimen No. 8 and (b) No. 17, respectively.
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