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Fig. 1 Centrifugal casting model
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Table 1 Chemical composition of K4169 alloy
centrifugal casting tube Wg /%

CcC Cr Ni Mo Al Ti Nb B Co Si Mn Fe

0.05 19.82 52.55 3.01 0.65 0.98 5.25 0.002 0.1 0.02 0.004 A
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Fig. 2 Filling process of centrifugal casting tube under different
pouring speeds
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Temperatuse |C] Temperatie [T
500.0 5000
483.3 483.3
466.7 466.7
450.0 4500
433.3 4333
416.7 416.7
400.0 400.0
3833 3833
366.7 366.7
350.0 350.0
3333 3333
6.7 6.7
300.0 300.0
283.3 2833
266.7 266.7
2500 250.0

(a) 600 r/min (b) 900 r/min
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Fig. 3 Uniformity of wall thickness of centrifugal casing tube under different rotating speeds
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Table 2 Statistical value of wall thickness of centrifuge
casing tube under different rotating speeds

BE/ (r - mint) T/ NVEEJEL Imm TR BEEE Imm
600 6.8 12.3
900 8.2 10.5
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1800 9.4 9.6

Tempas s ]

14800
1450
fre
N st
© s
14564
14ss7 - .
s | i -
14843
wusas | ¢
1828

sz
A
17
14500
1448

El4 #IRE3 000 riminE i FEOHFENFTEITIE
Fig. 4 Filling process of centrifuge casing tube under 3 000 r/min
rotating speed
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Fig. 5 The porosity of centrifugal casing tube under different pouring
and mold temperatures
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Fig. 6 Simulation of grain structure and real object of centrifugal
casting tube
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Table 3 Mechanical properties of K4169 centrifugal casting
tube under different temperatures

TR HUHrsRER, MPa iR 2Al%
IC SEE FIHE SEINE TFIHA
25 933 1100 22.0 16.0
650 674 570 19 3.0
700 475 420 7.3 2.0
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Casting Process Simulation and Trial Production of K4169 Alloy
Centrifugal Tube

HAN Shao-li, LUO He-li, LI Shang-ping, HOU Jie, LIU Tian-yu
( Beijing CISRI-GAONA Materials & Technology Co., Ltd., Beijing 100081, China )

Abstract:

The centrifugal casting process of K4169 alloy tube was simulated by ProCAST software. By analyzing
the effects of pouring speed, mold speed, pouring temperature and mold temperature on the filling and
solidification behavior of centrifugal cast pipe, the optimal preparation process parameters of K4169 alloy
centrifugal casting pipe with outer diameter of 56 mm and inner diameter of 38 mm were obtained. Under
these conditions, continuous and stable mold filling can be realized for K4169 alloy centrifugal casting pipe.
The wall thickness difference of centrifugal casting pipe is 0.2 mm, the porosity ratio of inner surface is less
than 3%, and the average width of columnar crystal is 1.7 mm. Combined with the simulation results, the
centrifugal casting pipe of K4169 alloy was trial-produced. The columnar crystal accounts for 80% of the
microstructure, and the grain structure is fine, so the centrifugal casting pipe has excellent high temperature
plasticity.
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