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1. MO DAU

Sw phu thudc cda Sdd nhiét dién vdo nhiét 43 nguon phit cda cdm bi€n nhiét dién mang
mdéng Bi-Te da dwoe khido sit trong cdc cdng b [1], [2]. Sw phu thude niy & ving nhiét dé cao
(300°C + 500°C) la U = b.T™, trong dé, m <6 gia tri khi on dinh trong céc lin do (khodng thin
gian giira cdc cong b trén 1A gin 3 nim).

Tuy nhién, d6i véi cdm bi€n nhiét dién, thong s6 quan trong nhat 1a d6 on dinh cda tin hiéu
dién theo thod gian khi nhian birc xa nhiét khéng d6i. Mot yéu ciu khdc cing rit quan trong la
quén tinh nhiét cda cdm bién phii dd nhd dé c6 thé ghi dwoce s thay ddi nhanh vE nhiét dé & cac
vi tri khdc nhau cida vat birc xa nhiét.

N&i dung bai bio nay 11 xic dinh mirc d5 6n dinh cda tin hidu nhiét dién vi néu phirong phip
xdc dinh quin tinh nhiét cda cdm bién.

2. PHAN THUC NGHIEM

A - Tao vit den c¢é birc xa nhiét khéng déi (hinh 1).

Nguon nhiét lam tir mét théi graphit 6 mit phat xa dang con 16m dé ting khd ning birc xa
nhiét. Graphit 13 vit liéu c6 45 phdt xa cao va khing déi trong mét dai nhiét dé rong [3).

Hé thong cung cdp nhigt gdm binh digu nhiét ¢6 d5 6n dinh 0.05 K vi bubng dit thdi graphit.
Nwéc dwge bom tir binh digu nhiét t&i 161 vio 1 va trd lai binh tir 18i ra 1. DAi nhiét d6 khdo st
tir 0 t&i 100°C.

Céc c¥p nhiét dién Cu-Constant ¢ ddp tuyén giéng nhau dwgc dit vao vi tri [ vi I1. Cip |
dit sdu trong 16i cdn cip IT d3t ngay =4t mit phit birc xa. Suit nhiét dién déng dwoc chi thi béi
microvolt hién 88 vi ghi nhin trén tw ky ¢6 d6 phin gidi cao.

C4c két qud khdo =it chi ra trén hinh 2 va bang 1 cho thiy thdi graphit c6 nhiét ds khic dong
nhat v 8n dinh theo thin gian trong sudt qua trinh thuc hién phép do. Nhw viy, cé thé xem théi
graphit dé 1a vit cé birc xa nhiét khéng dai.

B - Khdo st dd on dinh cila cdm bién nhiét dién mang mdng Bi-Te

Ngudn birc xa nhiét néu trén chi€u vio cdm bifn theo so dB bd tri vé trén hinh 1. Cim bidn
dwoc d§t phia trudrc dudi ngudn nhdm loai trir 4nh hwdng d6i lwru cta khang khi lam thay ddi
phéng cda tin hiéu nhin dwoc. Hé do dwoc cich nhiét tit vér moi trrdmg bén ngoii.
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Cac d5 thi ghi Sdd nhiét dién cda cdm bién theo thi gian tai cic gid tri nhiét 6 on dinh
khéc nhau cia ngudn birc xa nhiét dwoc chi ra trén hinh 3. Két qud cho thiy d5 thing gidng cida
tfn hidu do dwoe nim trong pham vi +5uv. D thing gidng nay tring véi 43 thing gidng diem
0 cda cdm bién (c6 thé do cic két cqu co khi chwa thit 8n dinh va thing gidng cda méi trudmg
chwra dwoc loai trir hét).
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Hink 2. D6 &n dinh nhiét 43 cda Hinh 8. D5-6n dinh theo
ngudn phat birc xa nhigt théi gian cda Sdd nhiét dién

Theo (2], khi thu birc xa nhiét tir cic vit ¢6 nhiét d6 gan véi nhigt 46 mébi trudmg, cin quan
tim t&i phlin biéc xa tir cdm bién t&i ngudon. Cdm bién dwoc st dung trong thi nghiém niy
c6 gid tri Uy = 1200uv (U, 12 gid tri von c6 cho moi cdm bién vi né dwoe dit trong nhiét dd
phong). Nhu viy, trong pham vi sai 88 5% cho phép cida phép do, ¢6 thé bd qua thing gidng trén
(5uv < 1200uv), va do d6 cé thé sk dung cdm bién dé do nhiét d6 cda cdc vt cb nhiét do gin véi
nhiét d6 moi truwong.

C - X4c dinh quan tinh nhiét cia cam bién
* B3 tri thf nghiém theo so d6 trén hinh vé 4.

27



-‘:d

# Dao dong ky

N-gan birc | L g
D ahigt [ lSemser—={KD K
B, il |
] 4] ké
—{ M3 to | ol
Dia di2u bién

Hinh 4. So d% thi nghiém d& x4c dinh qudn tinh nhiét cda sensor

Nguyén tdc dé xdc dinh quan tinh nhiét & diy 12 ding mdt ngudn bérc xa nhiét 8n dijnh chidu
vho cdm bién véi nhirng khodng thi gian chi€u khic nhau. Tuy theo d6 kéo dai clda th&i gian
chi€u, cAm bifn (do ¢4 quin tinh nhit dinh) sé cho mét sdd nhd hom so véi khi chi€u lién tuc.
Quén tinh nhiét dwoc xic dinh bing khodng th&i gian can thiét d¢ sdd nhiét dién dat 2/3 gid tn
khi chiéu lién tuc (gid tri cuc dai phdn dnh birc xa cda nguén nhiet).

Ngudn phat birc xa dwrge duy tri & nhiét dé 400°C. Birc xa dwoc bién diéu thinh nhip nhiy
nh& mé to gin véi dia diéu bién. Théi gian chi€u birc xa lén diu do dwoc xac dinh bing cdch chon
dia di€u bién cé d6 rong khe hé dinh trwéc. Xac dinh Sdd nhiét dién MULTIMETER Keithley va
dao dong ky dién tir.

* Két qud thwe nghiém cho trong bing 2.

Béng 2
ol lién

T chiéu (s) 1/12 2/12 4/12 8/12 12712 16/12 ‘e
Loat 3 cdp
khéng phi den 0.8 1.4 2.5 3.3 3.8 4.0 4.2
(thang do 0.1 V/em)
Loai 12 cip
khéng phé den 0.7 1.2 2.2 4.2 4.8 5.1 5.3
{thang do 0.1 V/cm)
Loai 12 c¢ip
¢ phi den 1.2 1.5 2.6 5.6 6.6 6.9 7.3
(thang do 0.1 V/em) 4

Céc cdm bi€n trén [in lwot dat 2/3 gid tri khi chigu birc xa lién tuc tai thon gian cin thiét
1A 0.45s, 0.5s, 0.56s. Nhwr viy néu bd qua hidu tmg diu lanh ting nhiét 46 do truy®n nhiét cda
d€ thi ¢ thé xem qudan tinh nhiét cda cdm bién viao ¢& 0.5s. Khi cé phd den, d6 nhay ting ding
ké nhwng quén tinh nhiét ting khéng nhieu, ditu dé cé ich cho viéc hoan thién cdng nghé ché tao
cdm bién c6 d6 nhay cao. Cdc két qud trén cho thiy loai cAm bién ma ching téi da ché tao 6 thé
diing d€ do birc xa nhiét tir nhirng vit néng chuyén déng.

Két luan

Da xiy dung dwoc ngudn phat birc xa nhiét trong dii nhiét dé d&n 100°C ¢ dé &n dinh cao
Néu diing méi trwdng din nhiét cé nhiét dd si cao hon 100°C sé mé rong dii si- dung cda ngudi
phat birc xa nhiét nay.
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V&1 ngudn phat birc xa nhiét trén, ching t6i 43 dinh gid dwoc mire dd 3n dinh cao cda cdm
bi¢n nhiét dién dwoc ché tao tai PTN. Ngoai ra, chiing téi cling di xdy dwng dwge mat hé do quén
tinh nhigt cho cdc cAm bidn nhiét dién. Trén co s& 46 di dinh gid dwoe quin tinh nhiét cda céc
cdm bién trén 1A dd nhd vi c6 the st dung duwec trong the té d€ do birc xa eiing nhw nhiét dé
cda cdc vit thé trong mot ddi réng, dic bidt 1d cic vat ¢6 nhiét 46 gin v6i nhigt dd mdi trrdmg.

Chiing t6i chin thinh cdm on nhing gép ¥, trao ddi qiy bau cda GS Dam Trung Dbn trong
qua trinh thye hién thi nghiém d& hoan thanh ndi dung bai bio.
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THE STABILITY AND THERMO-INERTNESS OF
THE THERMOELECTRIC SENSOR USING Bi-Te THIN FILM

Le Van Vu, Ta Dinh Canh, Nguyen An
Faculty of Physics, Hanotr University

The equipment for checking the stability of the thermoelectric signal was described. The

obtained results show that the sensors have good stability. The thermo-inertnesg of those sensors
was determined about 0.5s.
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