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Numerical Simulation and Trial Production of Solidification Structure of 1.605

Centrifugal Cast Pipe
Xun Menghua'*, Luo Heli**, Li Shangping®, Han Shaoli*, Zhang Ji'*
(1.Institute of High Temperature Materials, Central Iron & Steel Research Institute;
2.Gaona Aero Material Co., Ltd.)
Abstract: In order to investigate the growth law of 1605 centrifugal casting pipe under different temperature gradi-
ents during solidification, the microstructure of tube blank at different regions was simulated by the ProCAST
software, and an induction heating coil was set at the front end of the mold to realize on-line heating, so as to off-
set the increasing temperature gradient of the mold from the {ront end to the rear end with the progress of molten
metal filling. The results indicate that the simulation results are consistent with the trial production results,
which can reflect the morphology and area ratio of columnar crystals and equiaxed crystals in the solidification
structure, and provide an effective basis for predicting the growth process of solidification structure. The desirable
mold temperature for the centrifugal casting tube was presented as 500 C.
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Fig.1 Solidification curves of numerical simulation

of centrifugal casting

TS H R TR ER 43 A e R BEBE 11 0~ <2200 mm, 200~
<400 mm,400~500 mm, A LIEH . 8085 TS
e ) 7 2 ] 4 I B 22 3 /0N ISR 5 T 2 M) ) i
ZEINEER o STk B A Ak B AN [R)  7E B T AR b
AE RN P 30 A0 S T 0 1 AN () 0k 8 88 A% 1 T ) 4B [T 4
41,
1.2 BREHAZRHEEDL

LIAME N 50 mm, NN 10 mm, £ 500 mm B
L605 B0 &8 WOFFRE X 4 | M UG ) gt B
B AN stp SCHFEJE 5 A B ProCAST b, RH
ProCAST 31y CAFE # He it 17 2H 440 B R
FHAME K 150 mm, 424 50 mm, K 520 mm ) H13
BB AL, B4 AU PN 2 T TR BT A i R T RS L T 5 TR KL
HEHN 16 mm, H.O0%ES5HRNZ B MERREHN
500 W/(m* « K), 8 #1 5 4 LIRS 15 $ R Bk 25
W/(m* « K),IREEIRBE A 25 C H7KIRBE R 8 A1 580
C, 5% Pr R R AR R — 2. 7R 2k E
KGT BRI A K B8 a, =3.6 X 10 ",a; =9.1 X
1077, B0 R A% R 2 WL IET 2. A% Dy I T 44
PA% L B PUAR K /N 5 IS B 8k 535 576 A4, 4
KAERHN $16 mm AP OB, A P48
VTE 5 TR o e e A T G PN RE S B, O AR B TR 1 PR
B [ 250 T R B 5 . 5 A B 2 B TS G A 4 K

i B HEAT P B A RERE A 1605 45342 .

Y

JE

B2 EBNXHCHEETAMRATBEFEHER
Fig.2 Finite element mathematical model of horizontal

centrifugal cast pipe
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Fig.3 Filling process of 1.605 centrifugal cast pipe under

different pouring conditions
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centrifugal cast pipe at different mold temperatures
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Effects of Hot Isostatic Pressing Parameters on Microstructure and Properties

of TA1S Titanium Alloy
Sun Zhiyu, Mo Xiaofei, Li Yafeng, Ding Xianfei, Nan Hai
(Beijing Engineering Research Center of Advanced Titanium Alloy Precision Forming Technology,
Beijing Institude of Aeronautical Materials)

Abstract; TA15 pre-alloying powder forming was conducted by hot isostatic pressing. The effects of hot isostatic
pressing parameters including temperature, time and pressure on microstructure and properties were systemati-
cally investigated. The results indicate that tensile strength and yield strength are increased at first and then de-
creased with the increase of elevated pressure, holding time and temperature, while elongation and reduction of
area also presents a contrary tendency with the increase of elevated pressure and holding time, and a similar tend-
ency with the temperature increasing. At the parameter for 930 C X130 MPaX3 h, the microstructure of TA15
alloy is characterized by net basket structure with the smaller slat spacing and content of equiaxed « grain, where
the average tensile strength, yield strength, elongation and reduction of area are 952.3 MPa, 866.3 MPa, 17.1%
and 47.9% , respectively, reaching the level of forgings.

Key Words: Hot Isostatic Pressing, TA15 Titanium Alloy, Microstructure. Property
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