HEREAR
FOUNDRY TECHNOLOGY

Vol.42 No.04

« 252 Apr. 2021

DOI:10.16410/j.issn1000-8365.2021.04.002

IR B R A & R R T RASE R T
R {15 S H R

FERRRA, EERE, TN A B8, B4R, B
(F BALL A TALE AR IR ik BB S MAHE 5 5 F, LT 100095)

B E B ATHA ALO; BURLA Jr vk BT T R oK il 43 4 b Al 2 Pk SRS E 8 P 2 I 2 W B R ol 4 T2
FORARANR T 133 (2 A5 AT, B 3RO 15 5 R0 4 2 e MR | 25 3R W], ALO, Wik 2 A5 i R BUR LIS, FHOB AR AT R
RAETEA R Z 8] LRSS &, JC R N3 P X5 22 BRI AR TR IR, ALO; UKL W AR | I BF T 8 T8 O 1) 52 BB R
A, “HEIR” e AWK BEYT R Z UG NI 29 2~ 5 4% 28 AR IR B IR, < HER e 2 Wy P9 240 ORI 1) — R IR AR AN (8.3,
W A WA B0 I K A AU TR i B, IR R S W TR AR AR AR T A A — v A5 IR T 3 R N ) S 2% 0 UL B ) R
Pife 5 IR, SEBREB AT BRI 55 09 20 A AR AR AIE S T A U6 45 R ) A B

KA R RS B G B I AW TR R AE TR S

HESES: TG132.3 LHERFRIREG A X EHS :1000-8365(2021)04-0252-06

Deformation Characteristics of Inclusions in Powder Metallurgy Superalloy and
Effects on Flaw Detection Signals
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(Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical
Materials, Beijing 100095, China)

Abstract: The genetic characteristics of the shape and size of chemically stable ceramic inclusions in powdered superalloy
were studied by artificial implantation of ALO; particles during sample preparation process, and the influence of ceramic
inclusions on the identification of flaw detection signals was studied. The results show that the shape and size of Al,O,
particles do not change after hot isostatic pressing densification, and there is no reaction transition zone between Al,O,
particles and matrix. After hot extrusion deformation, Al,O; particles are broken and distributed in a ‘chain-like’
distribution along the extrusion deformation direction, and the length of the ‘chain-like’ inclusions increases to about 2 to
5 times of the original size. After isothermal forging, the secondary crushing effect of the fine particles in the ‘chain’
inclusions is not significant, and they are inclined and dispersed with the flow of the matrix alloy. The deformation
characteristics of the inclusion above indicate that the inclusion particles within a moderate deformation range are easier to
be recognized by the flaw detection signal. The distribution characteristics of the flaw detection signal of the actual forging
confirm the rationality of the test results.
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Fig.1 Preparation process of samples with inclusions
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Fig.3 Morphology of AL,O; particle after HIP
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Fig.2 Original morphology of AL,O; particles and EDS analysis
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Fig.4 The deformation of AL,O; particles at different locations after hot extrusion
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Fig.5 The sizes of Al,O; particles along hot extrusion direction
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Fig.6 Simulation results of inclusions deformation at different locations after hot
extrusion
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