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OBPA3OBAHHUE NMPOBOOSIUIErO KAHAJIA B CTAAHUHU
®OPMHUPOBAHUSA PA3PIAIA B KAMEHHOH COJTH

M. H. JIUCELLKAMA

(Hpencmsﬂeﬂa Hay4YHbIM CEeMHHAapoM Hay4YHO-HCCJAEed0BaTENbCKOTO HHCTHTYTA
BBICOKHX HAaNpAMKEHHH)

[Tpu npoGoe aH3MeKTpUKA JIEKTPOABI COSAUHSIOTCA IPOBOASLIAM KaHA-
JioM. HaGmozenne kaHanos npo6osi nokasaJjo, YTo OHH HMEIOT POBHBIE, Of-
JIaBJ€HHbIE Kpas, a KaHaj — KPyrJjoe ceueHde. DTO IO3BOJSIET NPeANnoJia-
TaTh, UTO KaHaJbl OOpa3yloTcs B PE3yJAbTaTe pacillaBAEHHS] THIJIEKTPHKA
Cpasy mocse COeIHHEHHsi KaHAajJOM 3JEKTPONOB ero nuaMeTp Heseauk. O6
STOM CBHAETEJIbCTBYET MHUKpogoTorpagus nmpobos (puc. 1), xotopas noJay-

Puc. 1. Mukpodororpadpus npofos B KaMeHHOI
COJTH NPH yBeJHYeHHH E MpH KOTCeUYKe» HAMpPAKeHHS.

qeHa NPpH OrpaHU4YCHHH SHEPruu, HOCTyHaIOU_IEﬁ B KaHaJa cpasy rnocJje 3aMbi-
‘KaHHs 3JIEKTPOAOB, MYTEM «OTCCUKHU» HaNPsXKeHHS.

ConpoTuB/eHHe KaHaJa MOXeT GHTb NOJACYHTAHO, KaK

A
Ry = p—,
1 PS1

AN

TAe p— yJeJbHOE CONPOTHBJEHUE,
[ — nnuua KaHana,
S — ceueHue.
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. , Lyl
Jnas xamenHo# coau mpd Ttemneparype 800°C p:3-‘103M-

M
TMpuHnuMasi pajuyc KaHajJa PaBHBIM 2 MK, a M@X3JeKTPOLHOE PacCTOAHHe

250 Mk, monydyaeM CONpOTHBJeHHe KaHasa 6-10* ox. Ilpn mnporexanuH
2A

TOKA B KaHaJ MOCTYIIAeT HEePrus w — . 3nas U, R u sajgamasch

MHTEpBaJ/IOM BpeMeHH Af, MOXHO HOJYYHTh YHCAEHHOE gHavyeHue W. Ec-
J¥ NPEANMONOXKHTbL, YTO 3TA 3HEPIHs WJeT HA pPAa30OrpeB M paciiaBjeHHe
KaHaJia, TO MOXHO MOJACYUTATbL NpUHpaAIleHUe CeueHHd KaHa/la H YyMeHb-
IIEHHE CONPOTUBJEHHUA 3a, cueT 3Toro. Pacuer nmpouszBoauTca no Gopmyne.
U2
0,24—}—2 At — dASLIC (T, —T)+K],

rae d =22 2/cu® — nnornocts NACI,
I =250 mx — pauHa KauaJaa,

C =0,204 ﬂ— — yjaeJbHAs TENJOEMKOCTb,
2-2pad
K =123,5 Kaz —yJeqbHasg TENJAO0Ta, I1/1aBJACHUS.
2
M28
Ias NACI ¢ rpaduroBeiMu anextposamu E., = 1,43 — d=0,25 mxn;

_ oM
U = 36 x6. 3anapasicb HHTepBaJoMm BpeMenn Af = (,5.10~" cex, noayua-
eM IpHpalueHue ceveHusa kaHaaa AS., IloaHoe cetleHne KaHa/aa 4Yepes

At 6yner S, = S; -+ AS, a conporuBaeHHe KaHasta R, — pél— '
: 2

Taxko# pacuer npoussoauics yepes At = 0,5 Hcex. Okazanoce, 4To cnafj,
HanpsiXKeHus, KOTOpPbIH MOXeT NPOH30HTH, KOTAAa CONPOTHBJEHHE KaHaJa
CTAHeT COM3MEDPHUMBIM C CONPOTHUBJEHHEM FeHepaTopa, HayHeTcs He Cpasy
nocJie COeIUHEHUs JEKTPO/IoB KaHaloM, a yepe3 3 HCek, a chaji HampsiKe-
Hud 10 YpoBHK 0,2 U yaxe TPOHMCXOOHT ellle 3a 7 HCEK.

Mamenenue paauyca KaHasda H COUPOTHBJIEHHS NPeACTaBJeHO Ha pHC. 2.
Tlpu cpaBuenuy criafa HanpsizKEHUs N0 OCIUAJOrpamMMe (pHc. 3) U Mo pacye-
Ty (puc. 4) BUAHMM, UTO Clajd Hanpsd:KeHHs M0 pacueTy MPOHUCXOIUT OblcTpes,
4YeM Ha OIBITe.

MoxXHO npenosoKUTh, UTO HOCJE PACliaBJeHUs KaHaJia 1o OnpejeseH-
Horo o0beMa 3Heprusi HjeT TOJbKO Ha IleperpeB kKaHaja, T. e.

oA -
w—=0,24 U;t = mcAt°

2

rae At° — mpupailenye TemuepaTyphi.
Tlpn HarpeBaHuu H3MeHeHHe NPOBOAUMOCTH No NaHHLIM (1) npoucxo-
AT 110 3aKOHY :
7)o
= |—+0,7) os— e,
300 /

Mpu r =5 mr, Il =250 xux, ;=33 on—'en~! npu 800°C moayyaeMm
R =104 omx, a w = 1,55-107° dorc. CpaBHHM npupalieHde | 3a CYLT IJIaB~
AeHUsi M 32 cueT neperpeBa. [IDH N/aBJIEHHH NPUPAINEHHS NJOWLALH

AS = @ =10~%ca?,
npu 3ToM Ay = xl—l— = 1,33.10%* op—".
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2

Ilpu neperpese . Af° = S 1,87 -10*°C;
wr2ldc
T =T"+ At° = 2,67-10°°C;
Yo = (i - 0,7) =96 om~em1;
\ 300

M= (= )y 18T 107 0w

Ay > Ax,.

Ilonyuaercs, yto mpupalileHHe NPOBOXMMOCTH NPH Teperpese GOJbIIeE,
YeM IpH IJIABJIEHHH, T. €. CONPOTHBJECHHE YMeHblaetcs: GuicTpee, Gomee Gbi-
CTPBIA Chaj HANPAXKEHHs, 4eM Npu pacmiaasiennu. [IpH pacuere okKasamoch,
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Puc. 2. Hsmenenve pamuyca KaHama M ~
CONPOTUBJIEHHS NPH MIABJISHUN 3a CHET
3HEPTHH, NMOCTyHawomedl B KaHai. Puc. 3. Ocunanorpamma npoGos.
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Puc. 4. Cnaj nanpsikedusi upu npoGoe: 1 — crnaa Todib-

KO 3a cueT pacmiaB/eHHs], 2 — pacnjaBjJeHde W MeXaHM-

JecKoe paspylledse, 3 — claf HaNPSKeHHH 1O OCLHJ-
‘ : JorpaMme.

470 BpeMsi cnafa a0 ypoBHs 0,2 Uyae paBHO | #iex. CoemoBaTeibHO, HeAb3s
CUNTATb, YTO Meperpes obycAOBAHBAET Gosiee MEAJEHHBIH Craj HaupsiKeHHs .
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Moxxer 6biTh, PH BBHICOROH TeMmepaTtype KaHaJja 3HEprus TPaTHTCA Ha
- TENJI0BOE H3JIyYeHHe.

[ToTok Jyu¥cTOf 3HEeprHH B €AMHHIY BPeMeHH [2]

®, = GT*S,
rae S — nJaolanb,
* T — remneparypa,

G =15,7.10"%m m~22pad—* — xoadhdHuUeHT.

Ilpu 7= 10*C, ®, =4,5 ém unn 3-10%*% OT 3HEepPruH B KaHaJe.
TaxuM 06pasoM, TOJABKO Manaas J0Js 3HEPruH HAeT HA H3JyYEHHe, H
S5THM BapHAHTOM NOTEPH 3HEPTHU HYIKHO npeHeOpeys.

BpeMena B HaIIHX HCCIeIOBAaHUAX KOPOTKHE, MO OCHMJJIOTpaMMe CHajl
HanpsKeHus: NpoucxXodut 3a 12 necexk. Eciu cyuTaTh nepuoa BEICOKOYACTOTHHIX
xoneGanuit T =25 ncex, To f==4.107 2y BbICOKA, U MOXHO MpeANOJaraTb,
4TO yMeHbllIeHHe CMaja CONPOTHBRJIEHHS NPOHCXOAUT 3a CUET CKHH-3(deKTa.
Ilponnkass B NpoBOAALLYI0 Cpely, 3JeKTPOMATHHTHOe II0Jle OYeHb OBICTPO:
3aTyxaer. .

Iay6uHa NPOHUKHOBEEWSI TOKAa B IPOBOIHHK, NPH KOTOpOPI TPOHCXO/HT
yMeHbllIeHHe [I0JIsT B € pa3, NoAcYuThIBaeTcs 1o topmyse [3].

A:l/ 2,
' Wy

rae @ = 2=-4-10° ey — vacrora,
1=3,3-102

— NpPOBOAUMOCTb,
oMn-M

p = po =4n-10-7" 20/ — MATHHTHAST TPOHULAEMOCTb.

Ilpn atom A =0,5 xx. Cxue-apdext ckaswpBaeTrcst B TOM CJayuae,
KOTJa pajuyc KaHaJja r > A. B nanHoM cayyae HaoGOpOT, IO3STOMY MOXK-
HO CUMTAaTh, YTO 3JeChb CKHH-3pdeKT He uMeeT MmecTa.

TakuM 00pa3oM, HH TieperpeB KaHaJja, HH H3JdyuyeHHe, HH CKUH-3DGeKT
Be 3aMeJJISIOT yMEeHbIUEHHS CONPOTHBJIEHHUS.

[Tpu paccMoTpenHH KaHaJoOB NPoHOst BUAHO pac*rpecmBaHne JIU3JEeKTPH-
KOB BOKPYI KaHaJjla, IO-BHJIMMOMY, YacTb 3HEPTHH MIET Ha MexaHuyeckoe
paspymenne. Ecay cuMtaTh, uTO NMOJIOBHHA 5HEPTHH HAET Ha MeXaHHYECKOe

paspyueHue, M ONpefeJuTb NPH 3TOM
3 _ CHaj HanpsKeHHus, TO 3TOT CrHaj Ha-

1t o NPSI?KeHHUS COBMAajAaeT ¢ H3MepeHHeMm
AF R & Mo ocuHAnorpamme (puc. 4).
iF  $+ 3 TTo3TOMY MOXKHO TNPEACTaBHTh, UTO
. 1t » o© pacuiMpeHyde KadaJa HAeT 3a cyer

- paclljiaBJeHHd B COBOKYIHOCTH C Me-

: , XaHHYeCKHM paspymenueM. [Ipu stom

Puc. 5. Cxema pacmnupeHusi KaHaja no- CXeMaTHYeCKH pacliipeHHe KaHaja

Cjie 3aMbIKaHHs 3JEKTPOIOB. NpencTaBJJcHO Ha PHC. 5. HpOI/ICXOlIHT'

pacTpeCKuBaHHe NOH3JMEKTpHKA, OTKa-

JIbIBaHHE YaCTHIL CO CTEHOK KaHaJja, 3aTeM KYCO4YKH COJH OIITaBJAAIOTCA, IIO-
Ka He NIPOHCXOAHT HX OKOHYaTeJbHOE pacnjaBJgeHHe.
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