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Bz RS ARt SRR, SRR BIEEEEERSIIHE. RiE
BIYEMTFELS, ETEemRResNEETIE ., SiHREHZIHERE
B, REE=EHER, FENRIREESAK, HiRI MR EEAE  SHIRRBLAIE
e ERBIXBERAIHRRE X THE, H#MERBHEaEH =%t
RNEBENR AN AR, SLMESHIINRSIEIE, BZH TESER T Z/0,
ZITEHETELMAMAIR (EE>200 kg ) KA SHEERIHIEM,

FIELERNAGEH S AR .. SRS RS SIENERSE, BRS
HIRSENMAIIEFBEANSH. BE2AUERUEMESE T IREZ:, BIFEE
R XEMEBRREERGT, TRIEENEGEBATENRNELNE . ’BNAE
e BRI SERUUNBEEXGAER, IEMmEREBRA LNEERENRK, &
BEBE MR MEEERF BB RIUN B MAES RN G T Z%E, ALIMKRE
BIEAVFELRRIAE, THREBIENEGESFBERUN S SAIEHE .,

RKUNBT KRR E SN FELRBRAIAGH S5, BIKIEREETIER
7, BlNERBkaesRkiieEE (BRBENEEREEEER) , HRTHE
BINE SHERRZUNESESBUREZBRNLEXER, #MElET $280 mm<
B E L BN I AETALTIAS SN T Z4IE .
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Fig. 1 Schematic diagram of the cold crucible semi-continuous
induction smelting device
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Fig. 2 Schematic diagram of the structure of the cold crucible
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Tab. 1 Test schemes
RS iy R IRW HA ISR /A i Hz

1" 450 865
2! 550 1035
3 650 1205 8 500~9 500
4 750 1353
5* 800 1 400

IR L RN VA IE D280 mmTAL7EAES SEEERNAY
NG T 2255,

IRERS o

Mz 7 5F A BT Z NI 5 Z=EA R INFES B 5%
HTRRMDBEBARGRIKEZWIER, HKRE (inlet
water temperature, FAWITZER ) S5HIGEE (Onlet
water temperature, FAOWTZE/< ) WK 2F~, E3RE
I AR ZIHRSHBERRSHKOR T KORE
Z, BARR T AREIEMYE&RG T EMEE, E
SﬁTﬂEj?JlﬁTZliﬁ%f%ﬁxﬁ EERTEE .

BT A RINELR A B INRET [ &4 RN,

4
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Tab. 2 Test results C
i 1 2t 3 4 5

WIT OWT WIT OWT WIT OWT WIT OWT WIT OWT
1 251 27.1 25.3 274 25.1 27.3 25.4 27.3 25.2 27.5
2 25.1 29.9 255 29.2 25.6 28.6 255 28.5 254 28.6
3 25.6 33.2 25.8 33.9 26.1 32.7 25.8 30.4 26.5 31.6
4 26.2 34.7 26.7 35.3 26.8 34.2 27.2 34.5 27.1 34.6
5 27.3 394 275 38.2 27.4 37.7 27.8 37.9 27.4 37.6
6 28.1 421 28.7 42.3 28.3 422 28.3 42.0 28.1 41.0
7 28.2 43.9 28.8 45.4 28.5 44.2 28.5 44.6 28.7 44.5
8 28.5 44.4 28.7 47.6 28.4 46.2 28.5 46.7 28.7 46.5
9 28.7 447 28.8 48.8 28.4 48.3 28.6 48.6 28.7 50.9
10 28.8 45.2 28.9 49.2 28.3 50.1 28.7 51.1 28.9 54.9
11 28.9 45.3 28.8 49.1 28.3 51.2 28.8 55.8 29.3 56.2
12 28.8 454 28.8 49.1 29.8 52.8 29.2 56.9 29.5 59.5
13 28.9 45.5 28.9 49.2 29.8 53.7 29.2 57.4 29.4 63.6
14 28.9 455 28.9 49.2 29.8 54.5 / / / /
15 28.9 455 28.9 49.2 29.8 57.2 / / / /
16 28.9 45.5 28.9 49.2 / / / / / /
17 28.9 455 28.9 49.2 / / / / / /
18 28.9 45.5 28.9 49.2 / / / / / /
19 28.9 455 28.9 49.2 / / / / / /
20 28.9 455 28.9 49.2 / / / / / /




FOUNDRY ﬁ @,‘é‘@

a— 1*

——

30r * AP

.‘V' 'y v 4*

251 ah + 5
e

£ 0l Moo eeesseseee

S amEEEEEEEEEEE
151
4
10 /

It 4
sr 'jo

0 2 4 6

8 10 12 14 16 18 20 22
Bt f)/min
E3 ARINEMIYESEME FTHLKEESHKREERNKEE
Fig. 3 The temperature difference between the outlet water temperature
and the inlet water temperature under different powers and time

conditions
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Fig. 4 Outlet temperature under different powers and time conditions
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Fig. 5 Available energy under different powers and time conditions
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Fig. 6 Unsmelted and smelted TA17 alloy ingot
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Tab. 3 Test schemes of feeding weight per unit time

UES filE (kg - min)
3 3 2 1
4 8 4 2
5 12 6 3
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BHEETT + 0.15wt% AW ) , WE7 (¢) Frr, ZE%
T 2RSSR BXMAETEMLS.3%; HNKEEN
2 kg/minfT, SELENIRISRAT, BEERKEEZREITF
S, #Bid55 C, BFERELEAEERE. 5" 5=
BB 82912 kg/mink6 kg/minft, tHiBRE S HIIZEE
B, BEESELEEN; JINRIEE3 kg/min&Ess
iktR, SEERKGRIBITSS C, BUERE TRk LE
AW

ARG NENSRE S, HIBRBIZRGFMS,

(c) bt

E7 TATESHREaNIiERR
Fig. 7 Pictures of the melting process of the TA17 titanium alloy ingots
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Study on Technology of Semi-Continuous Induction Melting of Titanium
Alloy Ingot

LI Wei-dong™?, BAI Rong-ren?, SHI Xu-na®, SUN Hong-zhe®, QIAO Hai-bin’*, WANG Zhe®

(1. School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China; 2. Luoyang
Ship Material Research Institute, Luoyang 471039, He'nan, China; 3. Luoyang Ruize Petrochemical Engineering Co., Ltd., Luoyang
471003, He'nan, China)

Abstract:

In this work, the semi-continuous induction smelting method of titanium alloy ingot was introduced. The
@280 mm cold crucible was used to smelt TA17 alloy under different powers(450 kW, 550 kW, 650 kW,
750 kW, 800 kW). The experimental results showed that the TA17 alloy ingot could not be melted when the
power was 450 kW and 550 kW, which could be melted under the power of 650 kW, 750 kW and 800 kW.
The TA17 alloy smelting efficiency of @280 mm cold crucible with different powers(650 kW, 750 kW, 800
kW)was calculated. According to the calculation results, the smelting process scheme was formulated and
the corresponding experiments were carried out. The experimental results showed that under the condition
of a certain smelting power, the alloy will not be smelted if adding too much alloy material per unit time. On
the contrary, the temperature of the cooling circulating water will rise rapidly when the alloy material is fed
too little in unit time, which will result the cold crucible damaged. When the smelting power was 750 kW and the
feeding weight was 4 kg/min, the cooling circulation water temperature was less than 50 °C , the semi-continuous
induction smelting of TA17 titanium alloy ingot was effectively realized, and the effective utilization rate of
energy was about 8.3%.

Key words:
semi-continuous induction smelting process; titanium alloy ingot; multi-stage feeding; intermittent drawing
ingot
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