48 4% %5 8 1
20194 8 H

mAEERMBISIR

RARE METAL MATERIALS AND ENGINEERING

Vol.48, No.8
August 2019

a1 F X DZ125L £ B4R 5 = E eI =20

i’% JI)I() /15‘} {}%7 ?jb§7 j'] ,@C}%’ %’F 't‘
(P ERE R4 MBS, 10T YRR 110016)

B OE. RS TSRS O, N, S, P AL R IGE & i 0 R A B L iR A 4 DZ125L, R
F G A B BT F R B A5 VA AN [ 4 0 3 B A A MO A S AT LSRR T, IR e NI G b iy R
BRAR . JEOTAEVERE . AR, A& VAT LUBE— BB DZI25SL A4 O N S. P i, BT HR
U5 B 0.0010% 25 45 BE R 0.0005% LA T, & &4 AR 250, ME &S R, & &Ry
HEA— PR AL T EH% 0 DZ125L &&= & 760, 850 F1 980 C N [T 4 o & A it AR 8% 155 15 31 — o8 B3t
#5424 760 ‘C/800 MPa. 850 ‘C/560 MPa A 980 °C/250 MPa [{1 3 A % a3 4R TF, 1M 1040 °C/150 MPa [{1 35 A 75 fir 48
AR BB BB, DZI125L 442 950 CARFN S N Kk LM E ik EE, 1 760 “C i A58 55 %

g B KTt
KR A gl BMAgL JreEtiee
REESES: TG146.175 XHERFRIRAE: A

XEHS: 1002-185X(2019)08-2694-07

el e T AT R PR RE T A2 T
P2 S BRI i f A o B Xk e shLHE ) A AR
H et M KA vk, i & AR PE RE SR B A
T 1 o

B B U L PR A AR v i S e bR RE Y
gz W PN RZHIRG KK, K2
JtFE SR (O Ny S, P &) L& &mrkae 4k
AFIVERT, AR 52 w0 i 5 <8 45 0 AR IR A R A v 1)
T M b e 4Pk . Huang 25PVRBL, BEA sl &4 N
BRI, AL S S B AL & R AL,
ERANEVALEES PR NN S SR DL S he
PRGN &b Sy P AR UG T R, nRK I
AT R, BRI IT A B AR5 R RE AR A B
A . EEMUCY, BRESERBAES T
N & RS e AR, IF S 80G @R YR
N M APV T P X DD6 B i 42 1K R
Wi, RBLBEE PSRN, iR A REAT ST
PERE T B BT i o S BOR IR, AR5 E
S A AT A AL vl 1 < R, R RRL v R R R
ke A T

DZ125L 52— PR A B BB 60 v 588 5 170 ¥
AR il A 7. A HAA BRI ) S P RE R S 10

Ui HER: 2018-08-15

EE£mME: ExARREIESE (51501193)
RN WO, 9,
tanzheng606@163.com

WIBEREERE, BANESREM HE 0%, A AL, B
L) 32 N T s B TR s R sh L e i 8
e gt A R, RIS b B AR BT
EoWWMAENHEERR, BT RS a g,
R, A7 0 SR Al AL ) & B & S rh 24 e 5
() B R AT B A I A o

SR, H TR 4 2l B 45 1 O 1 R 9 22 R
FEXT 85 4 3R [PURE Ak Ab B LK B8RS 410 & 5
7 O U (D0 BB T S R E K /3 1 ey 224 O 14
HI T B D> . BeAh, BRI 2 R0 TR 4
ANB 1S PERE R ST, B TP RIS 4
AT E S XA S 4LV D) 24 Pk RE R G bE R i F
G, DRI G 46 2% 0T G 38 R AT T A 4 o 1) B
VDb FEVEATY IR AFAE B 1) o A TAE R 4l d A 2% H AR
WK DZ125SL &8 A FUc RN & &, RS
R T XA SA G b FeA. AR 5755k
REFRISE R, DAASE b & <6 2% G 35 2 S (10 4 o) i ) 4
fe—E i Bk .

1 % I

S DZ125L A 444 X432 : Ni-10Co-9Cr-
2Mo-7W-5A1-2.5Ti-3.5Ta (JREDE, %). FKH VIM-

1993 4R/, ml, BUERAESCOL, hEREEB BB, 107 YL 110016, FRiE: 024-83970735, E-mail:



35 8 ]

OB aiF 4% DZI25L A &4 800 ) F L RE 5%

© 2695 ¢

F25 14 25 kg B2 B 065 M B0 2% 43 Jnll SR FH 5 0 94 s 7
2 (OSM) Fafiig Al 777k (PSMD 181 BES 42 .
B AR R 7 DA A B U EAT S iR ks 1 4l 4k
)£ MAEAR A BT F AR FERE L, 32 B8 3 R A RE R AT
AL CHTBS . Ve FLBRASE), DB IRA
AR RSN 2% 00, Al AR B T2 (B
R IR E « S RAE MRS [R] D) B8 AL S A0 45 3 1 25
PRy A

KBS AT EEIF DI R EE YR, RAK
RIXUX N4 ZGG-002 AL 5 1) Bk [ 4 fh1 2% 2 1v) gk [k
Mo R 6 mm/min, IR JEREE LN 60 K/em.
% 56 B T, NP G 4 i 1) P TE A % H HUE — 1
W HB 5220.7-2008 %553 41 & 4 AL ks, Hor S
B R FH B AT, P BR FHAE A HU 5
Mo 59 & 44T % B &4 mm X 50 mm #—H, K
H TCH-600 A& T & &4 O N M8 .

TE A5 4 1) T W 1R AR )47 B8 Ak DD BGRRE ki
ZRPACH BE L PG IF . {EH A B EE (OMD
IR BEWE M (EDS) 3 kA8 (SEMD
WIRE S I AL G K AT WL 5%

2 Bl G oE e AR 2 1220 C/2 h/AC+
1080 °C/4 h/AC+900 °C/16 h/AC brifEH AL B, 43 %)
I 2% O R R . FEAL AR R ST IR, R
F AG-100KN F 777 g i 50 HLEAT 4 il K e il oz A iz
B, 5 FC-20 24 vy i s A2 - Ff AGUIBL LI035 A s
BERE . AL AR DMK 2 R Flmeig
v I 55 S U ZE PLG-100C 7Y e 4595 55 i 3 L ik
1T, PEFFSRKILE 760 °C, KM, Mo
bt R=1, W5 f2) 120 Hz.

2 FERE5HM

2.1 RERTESE

2 FhO7 il e RS & E BT E SR T
iRk 1 Pron. WLUEH, KGR T E R
DZI125L &4 (54 1), HAFuc xR MEEIKr 2
L. M 20 HI & BRI DZ125L &4 (&
4 2), WPt DK DZ125L 44 % O. N, S. P
RPUCEN R K, O S E 0.0008% % %
0.0005%, 1M N & H 0.0011%F& % 0.0002%, F&lE

F1 FEFIEFEDZINSLEEPRRETEEE
Table 1 Impurity element contents in DZ125L with different
smelting methods (/%)
Alloy  Smelting method (0] N S P
1 OSM 0.0008 0.0011 0.0008 0.0010
2 PSM 0.0005 0.0002 0.0004 0.0005

R S I R H 0.0008%M4 % 0.0004%, P 7l
i 0.0010%F% 4 0.0005% . % 2% i 76 % 7% 5 35 A
0.0010% /547 F% 22 0.0005% LA, &A1 & 1 0.0037%
FEAR A 0.0016%, &2l E 13 28— 0 1 o3
2.2 THAMLALR

221 BAA kL

K1 sk 2 RS IRNG 7 20 £ 1) DZ125L &
ARG S AL M e 1. LG H,
R Al A 2% 1 G 4, LA R AW 19 2 W oy A
AR Y0 B S AT A I T % 1)

P E S AW 412U SEM V41 00 %% 45 S ] 2
Fime Ga EEAHABIIN: p. p' pry S AR
Yo WRAh, A8 L iiH BT S A W 5% 3 A S A B A
MOAAAE, AR 00 525 v 9 < A 25 S R~
B TR BN A 4.

— R UL, AT T R BT R S
[i] By BRI 4 52 BHL PR VS 4 S R AR RRSC A o 5 G FE B
RS AN O N S. P EE4ic &, 4
WRE R, A WP IR AR I A% T 0 2R 23 0t Bl R e i i
PP G I BEE = A gm0 . A& i) Oy N &1k
TG F 5 THI 7 456 ] [ 3 ok 2 v Bt 5 A 58 1) B
BIRK RS, BREGSRNRNTE: 5 — s
S5 G a T AL Ti 95K 88 0 2 8 RS 8 AL
ek, WA SRR . XL R RS REE S

200 pm

[ I N g et T
Fig.1 Metallographic structures of different experimental alloys:

(a) alloy 1 and (b) alloy 2
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Fig.2 SEM images of different experimental alloys: (a) alloy 1
and (b) alloy 2
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Fig.3 Morphologies (a, b) and EDS spectra (c, d) of the inclusions formed in alloy produced by OSM: (a, ¢) nitride and (b, d) oxide
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Table 2 Tensile properties at room temperature of different
experimental alloys
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Fig.5 Morphologies of tensile fracture of alloy 1 (a, b) and alloy 2 (c, d) at room temperature
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Fig.6 Tensile properties at high temperatures of different

experimental alloys
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Fig.7 Stress rupture life of experimental alloys under different conditions
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Table 3 Comparison of creep life of different experimental
alloys at 950 'C
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Alloy 1 Alloy 2
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Table 4 Comparison of fatigue life of different experimental
alloys at 760 'C

Omax/MPa 300 320 400 450 600
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Effect of Purified Smelting Method on Microstructure and
Mechanical Properties of DZ125L Superalloy

Tan Zheng, Tong Jian, Ning Likui, Liu Enze, Zheng Zhi

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: DZ125L superalloy with different contents of impurity elements such as O, N, S and P were obtained through ordinary smelting

method and purified smelting method. The microstructures of experimental alloy were investigated by optical microscopy and scanning

electron microscopy, and the mechanical properties of alloy were also measured. Results show that the contents of O, N, S and P for

DZ125L alloy can be reduced from 0.0010% to 0.0005% by purified smelting method, and the contents of shrinkage and inclusions

decrease with the increase of the purity of DZ125L. The yield strength and tensile strength of the alloy prepared by purified smelting

method at room temperature, 760, 850 and 980 °C are slightly improved, while the stress rupture properties at 760 °C/800 MPa, 850 °C/560

MPa and 980 °C/250 MPa are improved dramatically. The creep properties at 950 °C and fatigue properties at 760 °C can also be enhanced

by purified smelting method.

Key words: superalloy; purified smelting method; microstructure; mechanical properties
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