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Fast Cooling Technique of Intermediate Frequency
Furnace for Molybdenum Products

ZHANG Changle
(Technical Center, Jinduicheng Molybdenum Co. , Ltd. , Xi’an 710077, China)

Abstract; The principle and the cooling effect of fast-cooling technique for intermediate frequency furnace are described
in this paper. The intermediate frequency furnace was modified according to cooling principle, increasing a rapid cooling
system of hydrogen cycle on basis of circulating water system, to enable it to achieve rapid cooling. Comparing the time
and efficiency of natural cooling and rapid cooling, results show that the performance indicators of molybdenum products in
the fast-cooling technology have reached the molybdenum Q/JDC 016 — 2008 enterprise standard requirements and the
technology can greatly improve the production efficiency of the intermediate frequency induction furnace. Now the technol-
ogy has been successfully carried out the actual production applications, has achieved good economic and social benefits.

Key words: intermediate frequency furnace; quick cooling technique; performance

1 8 5

HOSTUR R B 2 b (AT f Bk R4, S5 A aniE 1
7R ) S —FekE A (50 Hz) 389 HL % A8 O 7 (300 Hz L)
1% 10 000 Hz) R4 B, B /BN 2k ] I fh2 B 4
i, I L RN SR IR &, T T AT
BRI, PRIk 2 200 °C, AT 5E 4 il A 4 Rk
BHOIE LS

A — B BRSSP N TR AT
PN EZS . &R AR TBHEAIRSE, NHFEET I
RSB T R TR PR A o TE SR B 1 RO e 2
o, HOR NI SR H R G o, e e

R EHE: 2012 -01 -08
EE®N: KR, 5, 1974 454, TR

1900 CYH1%] 55 °C, — e 28 14 h, W A0 ) L 4%
K, AR A ORI TR A, 30% DL (9 i )R 8% A5
TR B, AGENE R A R, e A E
HROBU T BE R KA

W Liner

Zirconia insulation
layer
Alumina insulation layer

Furnace shell

Riot mouth

[

1 g iR S

Fig. 1 Tradition Frequency Furnace Structure Picture

2
Outlet



56 Hh R R 2

$31 %

AR BH i b T R R R A BRI A, DU
R g A, DR B PN PR Al KV A R G A L
BT — BRI RE RGE, TE R R SO
B B 3, AE 5 52 BRI I B R R L
5 ~6 hog M IR R e 4 i R B 55 C il 7, 4
¥ JAE L IR 1] A4 R AR A

2 RERARE

MR A Q = AK(T,-T,), Hrh Q Jy ide #4
i, AR, KORRRE, T OB T
TR, Ty SR T )34

MR AXTT I B A H, PR EEHE R
SRR A TR 25 . AT S AR T L

T RE PR L EA TV AR, AR RS A R AT LAY
KIS AL A, BERAARA T 3, I KR T A o
T2, WPy AGE B P H AR

FE T R R TR R 2 S B Sl T e B A R Ao A
o, FEIELE] 800 CHE, SCHIGTRHEAMIT, F1IF XA iE
1, RSP IEIR AL, G A s g i A, %
SMRBLZKER T, ki s, S iSEsoe iz b
PEALRGE S AYPRUETS , PRkt 5 Pkl 7853 647 44
LG, LR )2 DU A O FL XU, I B 1R) B 7 A0
P, RBIREBITIRE, RSt K 8 8 I ATEGA
W2URHARGERIGRE S, AT, REHT
DCAMIE R I AR B H R R E 60 °C, e KL TAE
aEERH, G RGN ORREOE R, AR IE A
W22 423847 o TP RE S 60 °C LR, FTHFp 35 HCH
Yrkk, SERL—AMbedh .

3 BRI ARIRR

3.1 8"HLP E SRS AN TRIE S AR BRI b

Pl 2 %iF 8" F AT (1) 1 AR Ve H RISV H A s TR) 0 4 7
TXPEE, PRI A 2 A A R R T A AR B 2k
MR, PRES IR AR B W 8T g o R
HOR A B B BN, R I A ARG
- BRI )R 26 b, AL AR )L P FGE 45 i A A 2
M i i E 2 800 °C [ it 1y 3k B2 i LA PR, (H R 2
500 CH, A BE i I R ARG 1o ARl P (1) 246 SR 23
L PIHFELE 500 ~ 50 CHRYMRIRFEIR BT BL, 500 ~50 CAIK
T BT B i P R B AR W G, T ER R T B A
BR

RIS FIHEAG , WAL 2 ] DU PR S5 5
H A e e i B2 31 800 °C. g ek Ik I (1) 1 E SRV 20 —HE, (H
R PRE VL ENEAR S SRV KHLE , 800 °C ~60 C [

PRI 6.9 h, BRI A 48 Je, Bt 2 i
FWPRHR IR ST, HRIE T A S BR

2000%
1800 f
1600 [\
1400 \
1200
1000

800 N

600 [ N

400 SSS

200 S

0 1 I 1 1 1 1 1 ' )
0 200 400 600 800 1000 120014001600 1800
Cooling Time/min

- -®& - -Nature cooling
Quick cooling

Temperature/C

P2 8" P A a4 L

Fig.2 8" Intermediate frequency furnace cooling time map
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Fig. 3 9% Intermediate frequency furnace cooling time map
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Table 3 Molybdenum board physical chemistry target

Tite o 0 Mg Si P w Fe Ca Ni Al N

JB-2T-3 0.002 0.004 0.0001 <0.0020 <0.0010 =<0.015 0.0042 0.0012 0.0008 <0.0020 0.0030

GB3462 -82  0.003 0.004 0.0002 <0.0020 <0.0010 <0.0015 0.0036 0.0011 0.0008 <0.0020 <0.0030
Tite Hardness( HRA) Density/g + cm ~> Crystal degress Crystal count/mm?

JB-2T-3 49. 4 9.92 4 2 000

GB3462 - 82 49.3 9. 86 4 2 000
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