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Simulation and Optimization on Centrifugal Casting Technology of Ultra-long

Heat-resistant Steel Pipe
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Abstract;: The influence of pouring temperature, pouring speed, preheating temperature and rotation speed of cast-
ing mould on the filling process, temperature field, stress field, shrinkage porosities and macrostructure of ultra-
long 2848 W5 austenite heat-resistant steel pipe produced by centrifugal casting technology was simulated by the
ProCAST software, and the process was optimized. The optimal process parameters were obtained as follows:
pouring temperature of 1 580 C, pouring speed of 40 kg/s, preheating temperature of 260 C and rotation speed
of casting mould of 2 000 r/min. Pipes produced by the optimal process parameter is absence of shrinkage porosity
and crack, where the outer layer is columnar crystal, and inner layer is equiaxed crystal. The quality of cast pipe
reaches the technical requirements of HG/T 2601-2011 standard.
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Schematic diagram of horizontal centrifugal casting
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Fig.2 Grid model of the castings
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Fig.3 Filling simulation results under different pouring speeds
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Fig.4 Filling simulation results at different rotation speeds
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Tab.1 Simulation results of temperature field, stress field and

shrinkage defects under different centrifugal casting processes
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Fig.5 Simulation results of heat-resistant pipe under optimal process parameters
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Tab.2 Mechanical properties of horizontal centrifugal

heat-resistant steel cast pipe
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Fig.6 Experimental results of heat-resistant pipe under optimal process parameters

(o) 248484

P WA ZLLC, B 2 HG/T 2601-2011 %
5 £ X

(1] WAlLr A4 9. Sanicro25 W IR A B MERE IR LT ). KRR
1, 2012, 24(4): 28-33.

(2] #kT, EH . TP304H J G 1A TR #4450 5 b 4 19 4 20 B F 5%
[J]. #497 % H1. 2009, 38(3): 56-60.

(3] RI™. B 85 3 %6 B v Mo 3e Y6 [ S A 5256 W 5 5 8K (E AR 4
[D]. MR MR UE Talk K2 . 2008.

[4] DONG Q, YIN Z, LI H, et al. Simulation study on filling and so-

lidification of horizontal centrifugal casting babbitt lining of bime-

tallic bearing[ J]. International Journal of Metal Casting, 2021, 15
(1): 119-129.

[5] #/Dm,. AT, 2HT, & K4169 &4 8 0% T 2B KR
FIBFFELT]. &3, 2021, 70(3): 373-377.

(6] XBfLAc, VEZLIE . Fh2e. 208 8 A8 A2 708 5 B B A
W] A, 2016, 37¢6): 1 197-1 201.

[7] M FR. 2058 24 5L 0 BE Bt R ID]. A& WALFR
k2, 2012,

(8] Zp)”, HEM, E¥F WA ER.06EE T2 ELT]
i A, 2016, 37(5): 1 062-1 065.

[o] M, RMET . 26k, % 48 WK Ty 6 4650 B0 2 e LT ].
vh 5 e 2 45 SR L 2001, 38(4): 9-11.

(RE: X RE)



