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1. MO DAU

Viée dwra miu gém siéu din YBay;CuaO;_s vio trng dung ddi hdi phai tao dwoc cdc miu cé
dong t&i han J. dd cao (c& trén 100 A/cm?) va tinh chit co hoc t8t. Sy ton tai nhirng 16 tréng
vi cac bién hat cich dién trong mau gém sidu din YBa;CuzO;_4 13 nguyén nhin chinh lam miu

4 x - 2 -
x6p, dé v& va J. thip [9].

C6 nhidu cong trinh nghién ciru sw Anh hudng té&i tinh chit siéu din do viée dwa thém Cu
hojc céc oxit kim loai khic vio miu gém YBayCu3O7_, hodc thay thé Cu bdi Ag [3, 4]. Céng
trinh [4] cho thiy véi ham lwong Ag dwéi 5% thay cho Cu, nhiét d6 chuyén pha T, thay d&i khéng
ding ké. Pal va cdng sr 3] thu dwge miu siéu din pha thém Ag véi T, gidm xuéng téi 50K.
Gin diy cdc cdng trinh [5, 6] d3 nghién ciru 4nh hudng t&i tinh chit siéu din cda vigc dwa thém
Ag vio miu gém YBayCuyOs_, va nhin thiy réng khi pha thém Ag vio miu, cac hat dwoc ldp
vio c4c 15 tring giira cdc hat siéu din [7] dong théi mit 46 dong téi han J. ting didng ké. Theo
Ambegaokan va Barattof mat d6 dong ¢&1 han J, phu thudc T vi Ry (dién trd ti€p xic) ¢6 dang
[8] sau:

J. = [waT,fﬁc RN]tanhis’.':(T}/'.’.H;'r T

trong d6 A(T): khe ndng luong

Nhwr viy, viéc 1dm gidm dién trd tiép xic Ry do Ag lip diy vio khodng tréng gira cic hat
siéu din ciing ¢4 thé lam ting J. cda mau.

Trong bai bdo nay, Ag dwoc dra vio miu gom YBa_"'u;0;_, khong phdi dé thay thé vi tri
cda bat ky nguyén t8 ndo, ma tao thinh mau gém dang YBa,;Cu3sO7_,, trong dé Ag dinh st &
khoang giira cic hat siéu din, lam ting cudrng sw lién két giira cic hat siéu dan, kéo theo sy gidm
dién trd & trang thii thudng va co tinh miu ting lén,

2. THUC NGHIEM

Cdc nguyén liéu ban dau Y505 (2N}, BaCOj; (2N), CuO (2N) dwoc sit dung dé ché tao hop chit
YBa;CuaO7_, bing phuong phip phdn tmg pha rin. Miu siéu din YBa;Cujo7_s dwoc nghign
tron véi AgNO3 (2N) theo hop phin (véiz =05 0,1; 0,2; 0,3; 0,4) cda (YBagCusO7_5)1-,Ag..
Ciac hon hop bot nay dwoc ép thanh vien dudi 4p suit 4 tin/cm? va nung & nhiét d6 950°C trong
7 gi&r roi 4 500°C trong méi trudmg oxy théi 10 gid.
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Céc mau dwege khio sit bing phép do dién trd (R /Ra) va phép do hé s6 tir héa xoay chitu
Xao tai phong thi nghidém nhiét 43 thip Truwdng dai hoc Téng hop Ha Néi. Cic miu dvwc phin
tfch nhiéu xa tia X, chup &nh hien vi dién ti¥ quét vi phan tich trén thi€t bi SEM-35 tai dai hoc
Bach khoa Ha Nai.

3. KET QUA VA THAO LUAN

Hinh 1: Bifu dién dwémg cong Ry /Rzo0 phu thude T. Céc dudng cong cho thiy, mic di ham
lrong Ag pha vio cidc miu ting ding ké tir 0% t&i 40%, nhiét dé chuyén pha T, thay ddi khény,
déng ké vi ¢ gid tri T, = 90 + 1K.

Dién trd cla miu & trang thii thuwdmg & ving nhiét d6 T > T. gidm di khi ting Ag. Duirng
cong dién tré viing T > T, (diém bit ddu chuyén pha) cia cdc miu c6 ham lwgng Ag cao thé hién
tinh kim loai nhitu hon so véi cic mau cé ham leong Ag thip. Két qui niy phid hop véi cic cong
trinh [1, 2].

Hinh 2: Biéu dién sw phu thudc nhiét dd cda hé s8 tir héa xoay chidu x,, cla cdc min tiéu
bigu (YBazCuzOs_s)1-;Ag, vé6iz=10; 0,2; 0,4.
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Hinh 2
Hinh 1 Sy phu thudc nhiét dd cda hé
Dudng cong Rt/ Rao0 phu thude TK s& tir héa xoay chiBu x4,

Nhiét dé chuyén pha siéu dan cda cac mau vé1 z khdc nhau xac dinh tir d5 thi ndy cing phu
hop véi cdc két qui do dién trd trén. MOt ditu ddng lun § 13 viing chuyén pha tir trang théi
thwimg sang siéu din (AT), 1a khd nhd va AT gidm khi ting ham lwong Ag vio cic miu. Mit
khic, mit d& miu dwoc pha Ag ting 1én khi z ting (bing 1) chirng té viéc pha thém Ag vio miu
YBa,Cu307_s di lim miu siéu din d& x8p hon, do d6 co tinh cda miu t8t hon.

Céc két qui phéin tich nhi¢u xa tia X cho 3 mau véi: z = 0; 0,1; 0,3; cho thiy cdc dinh dic
trung cia pha orthorhombic 1-2-3 (pha chinh) kém theo cic dinh nhiu xa cda Ag cda cic géc
26 = 44°3; 51°9 (pha phu). Héng s8 mang cda pha 1-2-3 khéng thay dGi theo z, diéu ndy phii hgp
véi két qué cda [1]. Cic dinh nhidu xa cda Ag cé6 cwdmg 46 ting din khi ting him lugng Ag vio
miu va cho thiy ring AgNO; bi phin hdy hoan toin sau khi nung va Ag tdn tai trong miu nhu
mdt pha riéng biét. K&t qui nidy pht hop véi cic két qud thu dwoc trong cdng trinh |6, 7| khi pha
Ag-0 vio gom YBazCuaOy_y.
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Bdng 1. D6 réng chuyén pha AT trong phép do xao va mit d3 p
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Hinh 8. K& qud phan tich nhidu xa tia Xcho3miuvuz =0; 0,1; 0,3

D@ x4c dinh sy phén b8 cda Ag trong
siéu din di ché tao, cic miu di dwoe ch
Anh hién vi dién t quét vi phin tich. T
hinh 4 1d &nh hién vi dién ti quét vi phin t
cho miu tiéu bidu cé thanh phin z = 0
Trén dnh cho thdy mét chim tia dién ti }
quét thinh mét dwdng thing ndm ngang ¢
be mit cda miu gém dwgc béd giy. Ch
tia niy di qua nhirng hat con nguyén ven
nhirng hat gy d6i (do bé mau). Dinh phéin
cia chiim tia cho thdy vitrf cda hat Agcd k
thwéc trung binh ¢& 107® m ndm xen giwra
hat siéu din. Két qui phin tich nay cho pt
khing dinh ring cdc hat Ag nhé ndm & b
hat di lam ting cwdng sy lién két giira «
hat siéu dan va gidm dién tré tiép xic gi
cac hat d6. Céc k&t qud nghién cidu trong
9] ciing cho r&ng khi pha thém Ag vio mi
gom YBa;Cuy0q7-,, Ag di 1dp diy vio k

Hinkf trong gifra céc hat siéu dan va khdng thai
Anh hién vi dign ti quét phan tmg.

phén tich cho miu z = 0,2
Tir nhirng két qui trén ¢6 thé thiy ring nho viéc pha thém Ag vio gdm YBayCuz O7_5 theo
ché d6 cong nghé néu trén, di thu dwoc hé miu siéu din (YBayCu30q_s)1-Ag. trong d6 Ag
khéng thay thé bat ky vi tri nguyén t5 ndo trong ciu triic cda YBay;CuyOq_5. Céc hat Ag cé kich
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thwéc c& 10”%m xen giira c4c hat siéu din, 1dm ting cwdng sy lién két giira cac hat dé vi lam
gidm dién tré cda miu khdi & trang th4i thudmg, nhung khéng lim thay d6i nhiét dé chuyén pha
T.. Nhr vy viéc dwa Ag vio mau YBayCuyOq_s theo ché dd cdng nghé néi trén ldm gikm dién
tré tiép xdc Ry cé thé 1a bién phip nang cao J.. Viéc x4c dinh J,. 13 nhiém vu cin nghién ciru.

Chiing t3i xin cAm on chin thanh cic ddng chf Nguyén Thi Loan, Hoa Vin Khanh, Lwu Tuin
Tai, Nguyén Hiru Dirc da gidp 45 nhiét tinh trong cic phép do dac, tao di€u kién thuin loi trong
qud trinh th{ nghiém.
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THE INFLUENCE OF Ag ON THE ELECTRIC PROPERTIERS AND
MICROSTRUCTURE OF THE YBazCu307.; SUPERCONDUCTING CERAMICS
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The research on the electric propertiers and microstructure of the Ag additive YBayCu3zOq_;
superconducting ceramics in presented. The Ag content varies form 0 to 40 w%. It is shown that
in the sampl Ag exists in the form of small graules with averge size of about 10~°m, which full
the superconducting intergranular space. Upon adding Ag, the T, value is not affected within the
experiment accuracy, but the intergranular junction resistence drops, that is due to the decrease
of the normal state resistance.
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