55 44 %55 3 10 W g fl %K Vol. 44, No. 3
2023 46 A IRON STEEL VANADIUM TITANIUM June 2023

GH4169 E 7= B N i 2 & 224 80 = 2T 1.5

FOEU N RER R 5

(1. BERICIHE S B AL b B AR5 Be B3 A PR ], PUJI AGER 6103005 2. M52 25 FH 4 Ja A4 d) S HA R FH I R 8
SCEE, 10T #l 114009)

W EEEAESPRMMEENE SRS TR AT R BN E, IR T GH4169 IR IR A &I
I (VIM) B SR ] £ 2 B2 e 28 W B L o SR A 25 IR % GHA169 & 4 it 4776, it ASPEX 1 [ 304
BRI S 22 M R AR ARG . RSHTESR B 43, FH- AT e 22 ) AL SRR R AR pLa] o 4553, I
23 GHA169 &4 T B A L AL 25 B e 22 1) ALO,. MgALO, Fll MgO B4 2 3 244, MgAl,O,-Ti(C,N)-NbC #l
MgO-Ti(C,N)-NbC ZZE &Y. ALO; FEME LT AL, MgALO, ZERERIITE A, A Nb. Al Ti &4 LETE AL
MgALO,-Ti(C,N)-NbC J&Z¢, il A Mg &4k )5 42 i MgO F1 MgO-Ti(C,N)-NbC Je 2%, FiifHRid B agsEfT, Je ey
(R RS 0 S TIN5 U/, R R 0T 2 W 5 2 R TR B0 211,42 >/mm’, KEBRIISE S, Se 28 gl D, iy
BT AR R 46.57 A~ /mm’ .

KHIA: GHA169 &4 FLAS BN Je44 )5 T AEHL] 1 ,ﬁ?
— Va0

thE 5 2E:TG132.3,TF76 ERFERD: A MEHS:1004-7638(2023)03-0159-06 |E gg
DOI: 10.7513/j.issn.1004-7638.2023.03.024 FREE (RiIRARS) #RIREG (OSID) : | Hﬂf 5!
LEl

A

Evolution mechanism of inclusions in GH4169 produced
by vacuum induction melting

Li Jingl’z, Jiang Shichuan"?, Qi Huilin"*, Zhou Yang"2

(1. Chengdu Insititute of Advanced Metallic Material Technolgy and Industry Co., Ltd., Chengdu 610300, Sichuan,
China; 2. State Key Laboratory of Metal Material for Marine Equipment and Application, Anshan 114009, Liaoning,
China)

Abstract: Inclusion had been considered as main factor affecting metallurgical quality and mechanical
property of Ni-based superalloys. In this work the evolution mechanism of inclusions during the prepar-
ation of GH4169 Ni-based superalloy by vacuum induction melting (VIM) was studied. A method of
ASPEX automatic scanning electron microscope was utilized to characterize the inclusions in GH4169
Ni-based superalloy prepared by vacuum induction melting (VIM). The phases, compositions, morpho-
logies, formation mechanism and evolution mechanism of the inclusions were analyzed. The results in-
dicate that the inclusions of single phase in GH4169 include mainly Al,O,, MgAlLO, and MgO. The in-
clusions of composite phases include mainly MgAl,O,-Ti(C,N)-NbC and MgO-Ti(C,N)-NbC. AlLO,
forms during melting period, MgAl,O, forms during refining period, and MgAl,0O,-Ti(C,N)-NbC forms
after alloying with Nb, Al and Ti, and MgO and MgO-Ti(C,N)-NbC form after alloying with Mg. As
smelting process going, the number density of inclusions firstly increases and then decreases, and the
number density of inclusions reaches a peak value of 211.42/mm’ during the refining period. After the
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refining period, the number of inclusions decreases, and the number density of inclusions before pour-

ing is 46.57/mm’.

Key words: GH4169 alloy, vacuum induction melting, inclusions, evolution mechanism
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