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Abstract: In the process of high temperature eutectic point development, the commonly used pouring methods include direct eutectic meth-
od and pre eutectic method. Howere, the direct eutectic method has the disadvantage of low efficiency and the pre eutectc method has adhesion
problems. In this paper, two kinds of filling accessories are designed, one is a direct eutectic crucible with long graphite liner, and the other is
a pre eutectic crucible with special structure. The experimental results show that the former can significantly improve the perfusion efficiency of

direct eutectic method, and the latter can effectively avoid the eutectic bonding problem of pre eutectic method. Both of them have achieved the

design purpose, and have played a promoting role in the development of high temperature eutectic point technology.

Key words: high temperature eutectic point; filling method; radiation temperature

0 35

BUATHY ITS - 90 [&] Pt bs 72 HREE [ 45 (961. 78 C)
PAER X R A5 5 5 /2. AR Planck € e LR B,
4R (961.78 C) . 4:(1064.18 C) ., 4i1(1084.62 C)
RN RE 5 2 T30 B v E TR A . SMHE S EOA B
SE K BRI AV K, ITS - 90 [ B i bR
ERS R K AFAERE KA, S 0 o L BB £ AT
TESERR, AR LADRBE H £ 8 1 B e A v I 5 5K
1999 4%, NMIJ ) Yamada & UCRAT T 4@ -3 A AR
A 5ol Jm AL R A A R, i R TR RO T
— AR K S DT 1

it At R TS AR R, RETE TR T
Ao FRTH FBHE G 7 1 46 B IE Ak R e d ik
PR, AP R —E A L . EAIL AT
IEBIRBAE R, (FUEREERCRER, B A S
AOBRISFERC, HE SRR A XU B o T ot B T 0
REERCRE R, HANTHAENRA B8k, P2 1 1

TR R, (HOR 2D SRR O B 2%, AR 5 BURS
SR IF=08

i EIRAE, BT TR AR A S AT E R B
SEER IR LS o LRI A I RETERCR, T T R
AT RRERAS AL ) T & 305 i e U 0 0 1) 3 i ARG 245
[l o i g gk 1 S br i AR o

1 HE#RE

AR f T R < TR R AR R B oy B I A i
Hta, 2 Boe Ao il s R A T s . R
PREAE D LETEPE AR GEF 9 Ar ) MR A E
[ SR AR I R BRI A5 M A, 22 e e A
IR R EE RGP, IR SR RS AR I
TR, TR ENEEI S BUL I, R A IR AR,
HAE EIRERAE, EEIRRET Y k. Bt A
Sk R HRETE TG, 2 ER T A
PR3t R Y E AL SR TR 3 3

FLHIL LI LR AR 5, T 1] 0 A 2



it R

R, WikSEE 49

WG 8- AR SR AR, B R H
An AR, AN T LAt B C A ME,ET&D%
RERBAL, BEE)E, WS KIER D>, FTEAMESR
BT, FRRR RS JLUGE T BE D, BN
AR, BUES MR G AR BRI D, bk )
PFIXF IR AVE T RCRARAL, B TR EE TR
UCHEEA REREWE— DR o 321 WM Tolk it pr
FEE > Co-C I s T B il 30 BRI S IR 5
MARTTR GO0, AT OLBE W B IR 20 T 13 R IR
5, Higa 5 UORIe R 0GR Il R i = 48T 2 g
&1 #Eiks—A Co-C 34 B ARy R IBEL R

MRV € IMARE AT/ g
1 8.2237
2 6. 8263
3 5. 6463
4 4.8417
5 3.9332
6 3.2492
7 2.7158
8 2.2037
9 1.9568
10 1.6164
11 1. 4346
12 1.2104
13 0. 9609

Jo8iy 44.819

2 WmtRETE

TEVEA T S S BT, B IR A R B IA
— AN Y, T R A PR Lo
LGS b, A T S B N i 3 AR A AL, il
HAEE I3 AE IR A L S S R . 2 3 VNI
TOFT e [ NIM™ % B (I FUHG (e 1 12 A I 5

1 g VNIIOFT %A () —FhHi G St vy i, %07
DL AR A O SR, YRR TR RS
SIE-IR A AR INET, ) TR ST RCRER

B 2 s AU Ja 3 s, AT UL i A 3L R AR e
R, AR B IR SR A W2 RE T ), (HE,
T IEAE I 30 3 FE A A7 AE e R (ORI R, HL B

L AR AL — A e AR B B 2 F 5 — M,
ﬂ%ﬁTﬁmo

3 S NIM & A ) 1t S g v e A A, (3

KA EME B R, & 3(a), (b) AHUILR
AR, BRI 5 PR R N 3 R R

IRJEIRE (b)) Bt
K1 VNIIOFI %45 i Fidt

(a) ¥k RRUSTI Sy

At Ik MR

B2 YT E Ry

F i Jm - AL A A, Z R R B, R
e S A Y, A [ 25 ) o 44 Ak O e B A
HTRAMRN, 25 EEAE LuwmZ R0, 5Bl
I RO R RE

() FRLASHIEE (b JtiifiRtbis (o) JERtAILh ik
RERA N TR

() ERBULRIHIREZ RIS (o) BESER IR
P33 NIM A7 Tt il v ol o A



50 B, WikSE

2020 4% 40 A% 5

MG AR A B BRI, HLZ A A A R
PRI, BEAS TG il ST 3 A A B, B m T AR I
BEZ BRI, Pl LRI #E 5 /Y
U, REFETERCR . BULE RS — 0 e 218
LRSI N BRSO B, DR I T A A A ) BE
JRRERGHE, — By 1 mm, 5K AR, SR TR
—RE YRR o

3 HERFAEMNEERLRHR

FHEES AR T B, ) 2 B AR % L )
BURHERN A TA R, BREIR G AR R D,
HAHET R, SRR BIEA, aTER IR & kAR
e — A B BR . R R R, AT ]
TAIMREEBARKPFRAER, R RS BRI 4.

FIRT, WA R AR SR A T Hybrid 45
R EIHHRCE — B, OB E SR
ZIASHTeAT 85 o Hybrid 251 3393 5599 P R Py 45 4
AR 4 FTRTY S ol A B B R R E R
Umm, SRR 2 8] 38 3 D 98 T2 3L A R SRR IR
IR R, i I A SR BRI A A R
N TAEREE G B BN 2R, R NIM B
LA E, AERE BT AN TR
0.5 mm [ MRS, (TR AR A AU 2R
T MR AT

(a) LY
&l 4 hybrid 54t

(b Wk

S g B Bt s SE 4 e 5 Y LRI T RR T S Y
FRAS R A SE Y I, AR RN 0 3 R
Hids . ERATE . R HR . Wi, fRIP IR A
e R IR ERR IR, SIS IE L, DURIP
TR EEA R R R AR R I 5 3
WIEEARGT R, SERAERGE, A4 TR
it PSR ACHE o B A 25 A DR A7 T S 119 1 JBE T AR
PEHETE R G I S 26 VF BT P B, A S0 1720 mm

145 mm PR RE B SE T R ORI, i ]
TREENEERG T, 5 & N TS84 H R
ERGH . T ERAERIT T ILRES AR
[ A SRSCE FE AL, (EAF O SER HE I AR 707, A
FAAESL ARG T )R

W Ak
4f ENES 20
KHE e
i . HKHE
Y3 Eae .y
i1 2 { ‘H’E\Hﬂ
By AT R 25 mm
By IR

TR 45 mm
I E R RYIHIR

() AL (b) sApE
KIS Al S KA ) B AR

R EE N 45 mm (9 SE R HERAE: Co-C 2 dh AT,
ERICSRUNER 2 P, G B UdWIAYRE, SR o 4t
WEFRT B A B S AN TR, R A B
FEAF PR FBIR/N T3E 10% o i FHLOHER &R £,
PUAESE AL 3 YCHE T o T 1 1 S8 8, (EJE LT
WIE R B — 28 ss B, BT A AT T )5 2 IRE
LR, E R HIRTEN .

T S A A B, e S BN
RS S AG fhA_b FEAN K P SRR, RSN < e -k
A BIARME, 6 SRS e i A TR 52, AR LA
P mE T B, WRES TR AR IR R R BRI
USRI A B

A2 AR R HIHIEIE Co-C 2 dh X IET %

WAL AR AR g
1 15.3114
2 12. 6103
3 10. 2595
4 1. 9409
5 1.7380
JoSiy 41. 8601

HIZ% 2 Al A, fof FTSE A A3 A9 T T OB S K
A ANTERTAFIET A BT B, WHEAT 4 UOHE T B A) 58 Ao
MR Tk A, AR R ST RS R
TRAP e, TR AR IE R AT 2, WLESL A AR b S,
A DL LU, R B BE R s SRR R
MBS, U5 N4 B A R i 5 3G R A I e A
FRZ A Ry 3L ot O B2, 150 B 0 1 ) 3 ot (A Ay
WL OB BRI, IR AR



it R

HE., WK5RE 51 -

4 HRRFAWATLLEHETR

T ST I A A R AR S, ] B R A i
JE I A TE DA 1T 9 3 2 Ab MG 3% S B F TRk
BT T — Ml AR BOL R R, B HaniE 6
PR o BT N A R A, PR O T A
TR, EZ TG A 9 4 B R ARG E T R
BT, AHEERENYRERK, i
HIER UL E, B2 RATRA R

M20 M20
18 16 Y i
7%

il Gz

103 012
@7 15
24 $24

(a) FEdh ridHs (b) AL a0 () P E
B6 afF SRR Y B R TR A5 7 K

(SR, B ST S S P T T A ot S BT SR
RAILAA, BB S B0 AR I R AL
SR A AE BT AR Z )5 R 3 R L v
(A BREORE B AR, IR il Ao L A v i 2
FEESER P RAIL GG A RS,
FCEEN T S B AL AR A 1 BT, ol e 3R A
G M p B AT EE 2 e

H RS I A B A WS, SRS A —
SEARMAPE, AT BB S e R AT 1 3l , R 45 P
HESRIEAL o Dyl S 1 BURS 17 0 3h TR0, 6 2R3 AT i
Bt T AN BRI, ANIEL T B, QIR B2
CTEEE VR, DT S G i A R AT A AR
St [ L B0 o

(a) AERETHAIE

(b) EHA
K7 SR AR I

SEFHANE 7 7 i AL ot 3 3 1 Co-C 3L 4,
KBRS SR Y, SRR B — e R,
S B AE AL AR R TR BOIRZS R B (AR P-4 1 21
s E O WU AR IS P T 1 2 2 R A R
P, LA IR BRIk FKPIRES

5 EIMERITLL

SIFFE AN R T 0 B B4 SR i 5, X Co-C-
1#71 Co-C - 3#HIRHEAT TR B, R T IRk
AL S HERMETY: T Co-C — 1#HH, R E K&
() BB R RMEVE T Co-C — 3#HIH, 1534032 3 i
AR PGSR

A3 MR ALK

HIRA S P/ C
Co-C-1 1323.374
Co-C -3 1323. 449

1T Uk I ME AL B AR . B I HOIR 2SR 1
SR B R A . DT AR G il
TR A N R, SRS R T 7 36 A Y
Co-C I R S BLIR B 14 R L s A 22 57, iR 3 ]
A, PR 229k 75 mK, WAk R R R T
TR A RIFIC R

6 #hit

BT R A ot B ] 2o P v A S B B R ——E i
Jrik, ot T HEIGEIE MBI IR A L, )
T T PRI AE R, I3 53 D S A A B A ik
S AT S RN BOE A . IR RE, AT
WP T I AIA AR, TR H A R T
ARG SR, AR T RO . MILZ T,
AT HE R A 1) A o 0 ST S 0 3 1) 7K PR e R
BhnEAR,

1 o

2 £ X B

(1] o, #%#r, %4 . Co-C b iffb il M dP [J]. iHaE-e
%, 2019, 40(1) . 8-12.

[2] Yamada Y, Sakate H, Sakuma F, et al. Radiometric observa-

H

m

tion of melting and freezing plateaus for a series of metal-carbon
eutectic points in the range 1330 °C to 1950 °C[J]. Metrologia,
1999, 36(3). 207-209.

(3] Egdtte, W&, #fh, 5. Co-C I dh il M E M T
FE0)]. iR, 2011, 32(sl) . 58-61.

[4] Lowe D, Yamada Y. Reproducible metal-carbon eutectic fixed-
points[ J]. Metrologia, 2006, 43(2) . S135-S139.



52 B, Wik

2020 4% 40 A% 5

[5] Lowe D, Anhalt K, Hartmann J. Construction and validation of
a platinum-carbon eutectic fixed point[ J]. Metrologia, 2008,
45(3) . 325-329.

[6] Wang T, Lowe D, Machin G. Manufacturing of MC Eutectics
and Reproducibility of Pt-C Eutectic Fixed Points using a Ther-
mogauge Furnace[ J]. International Journal of Thermophysics,
2009, 30(1): 59-68.

(7] %M, HWE, EERE, . Re-C Ikl € i It il

SR L] TSR, 2011, 32(s1) : 66-69

Khlevnoy B B, Grigoryeva I A, Ibragimov N A. New Method of

Filling of High-Temperature Fixed-Point Cells Based on Metal-

(8

[

Carbon Eutectics/Peritectics [ J]. International Journal of Ther-

mophysics, 2011, 32(7-8): 1763-1772.

MR AR BRI S ER B E SR [ D]. dEbat: b

H K, 2012.

[10] E%E, #Hfh, MlE, . B i E e s s m
[ Cl//4 R RN B S i HOR 2RSS 2 . 2012

[11] Khlevnoy B B, Yamada Y, Grigoryeva I A, et al. Compari-
son of Re-C Fixed-Point Cells and Their T90Temperatures Be-
tween NMIJ and VNIIOFI[ J]. International Journal of Thermo-
physics, 2011, 32(7-8): 1753-1762.

[9

[

[12] Zheng W, Yamada Y, Wang Y. Experimental Investigation of
the Cr3C2-C Peritectic Fixed Point[ C]// Springer US, 2008 :
935-943.

[13] Sasajima N, Yamada Y. Investigation of TiC-C Eutectic and
WC-C Peritectic High-Temperature Fixed Points[ J]. Interna-
tional Journal of Thermophysics, 2008, 29(3) . 944-957.

[14] #Ah, EBRE . AR — BAL e R EE S
BSLHATFELT ], E R A 283, 2011,

[15] FEM. Smmdtdh Ko g il 2 A mrse [ D). deat:
B, 2012

RS EET: 2020 08 -04; B HE: 2020 -09 - 21
BEE€WA: T ZHHORERBFIH (JSIC2013205B8203)

EEE
FJA(1991 - ), B, THI, 05
Az, 2013 AEEENL FAL R Mz AL R R, 3R
e, FAESEAMUES Tolk i it T
fE, 2018 FEHLE T AL Tk Kok 4
H A= 2E00



