MRS SR 2022,16(3):425-431

Materials Research and Application

http://mra. ijournals. cn

Email:clyjyyy@gdinm. com

DOI:10.20038/j.cnki.mra.2022.000312

HES 1 Pyromet31VE £

4

H =

BEmAERHFR

~¢

AR, AT R AHE 2 Bk KB F kM
(FRSEMBIREN S TR, | AA P Bt EE TR AR PO, F FK5E 523808)

FEZE . Pyromet31V 4 G BAT O 57 45 72 i 2800 S5 B0 3 ok AL P 5 S5 R J2 AR R R s LA
BOCHE TR, SR AT OM A SEM AT S T IRIAS [] DX A B Ao 2 20 1A o "/ 0 i SR AL T8 20 B 5 4 TR
A AU AT D o 45 SRR HE I Sk 380 v DX A 0 o DX T 4113 g R i X e ] 9807 D8 TR i X, 4% X
SR R R T 52 XU 7 A 5 TR A LU DCIR N o BT AH B ML C B A 9 S A 15 200 iy DRI & DAY AR Y, B80T
B S B O AT o — 2B WLEERS L AR TR T B4 AR 2R B, HE SO S TR IR AR 4L S U S5 TR UG PR

AR U UIAR OC , R W TR T 2008 FL R (A 2 4145

KW HEA M ; Pyromet31V & 4 1R i 145 i
HESERS:TG317 XEPRERD: A

(R ALE Y

X ERS:1673-9981(2022)03-0425-07

513 AR R IRRKIA , A IR A, 55 U Pyromet31V & GRS ST ] MOBIF R 5N ,2022,16(3) :425-431.
GUO Qiujuan, LI Xiangwei, WEN Donghui, et al. Study on Mixed Grains in Pyromet31V Superalloys for Exhaust Valve[J].

Materials Research and Application, 2022,16(3) :425-431.

MR E R SAIL R T A BRBE T HE R
B R R AN HE R 7 & S AL 4 AU
B 3k R v I AR R R B 0 B A b A
FH PR 7 22 25 v 1 e TR SRR Bl BRI
HE IR A 2 g T 5 g IR A3 IR JBE AT 3k 820 °C L 1B 47 i
T2 v 7R A2 25 R R B A A b o A (D B O A7 B 1
T S L S ol A B A A2 ol AL LG SR A A R B AT
R S5 v T R R RS G L T 2R iR R BRI S i R A
J1PERE IR A 1 B A — 2 1Y B e L A Ak R T A
JE RS

T AR Y PR R LK, AR R R I R FH T AR
B 4, 3 1 SRR R E ] 21-4N L 21-12N K&
23-8N 45 7 0 B [ A it A9 (R 2% 25 B 1 4L
JE A RE 1 2% | () I B A HE RO R B T, RO R 2
4 U5 3 AN TR 42 R L B e Tk B 1050 CAE A, Rl
Nimonic80A ,Inconel751 Fil Pyromet31V 8 3t & i &

%5 B 89 : 2021-08-29
BEEWE ) AR5 05 I A A3 B (2016ZT06G025)

&9 R il S AR S Pyromet31V A 4 HA
0 AL S A B A Y IR kv RE L R E ERT Mo 5y
A6 S P E o5 thae 5 8 — 2 A H &
Tk A iR A Ak BRSBTS R L — 2P
&, TRt [ A0 B T4 ) 7 45 Pyromet31V 4 4x K
il 1 A

A ) 1 20 R R A ke e —
L — 151 1 P St — HL B o — A A — [ 3 b P —
P BUE —— B SO PR — — G i AR PR i IAUE 5
% B, 7£ Nimonic80A Fl Pyromet31 & 4 il i& o #2 rf
A Sk BB AL A Sy B Ry M TR A 2 2 X
TR & 41 200 A b1 RE Y TR AR e e, DR
Pyromet31V & 4 HR & 412U B J5 I AT 4
K It , A Pyromet31V & A4 L~ BF 78 XF 4, i 1
7 B (OM) M1 48 B 1 I BBl BE (SEMD) 3% ik
Pyromet31V & 4 W A [A] X 38k 19 & b 20 OB 50, i 5%

EE B v FORKUA (1982-) , 4 it % 2 5 W+ wF 58 24k, R EWF5E 7 1 8 &8 A R 4L U0 5%, E-mail : guoqiujuan84@163. com
BSIEE A 5 WA, EEBE G 10y RS 4 AR 45 E-mail : xiamgwei. li@ceamat. com.,
KB Lo WA L ARSI I D F R 5 4R TR E-mail : shuyan. zhang@ceamat. com.



426 LI

2022

TR A 20 U TR U DR R 32 SR A R A A 77 o 4 T
panP: Lo IEE RS R e

1 XlEs

ST A 4 4 Pyromet31V & iR A 4, 2 41

THR 1 WESED BB B T 22 S W
EHE SR A [ X3 A 3 1 ok ZHBUE . HE SR Y
RARSMIE SN 1Bz o ANE TRl UL 72 ) [ 4%
IR Sk AL E A7 S SRR AL B, O T R R
Sk B RIAT #48 A [] DX 3 F) AL 20, 3 el 1 (0 8 £ P 7 5
fi] ) X 1R HE AT gk 1

X1 Pyromet31IVEE£AXED

Table 1 Nominal Composition of Pyromet31V alloy
A Cr Al Ti Mo Fe Nb Mn Si C Ni
HHRw/% 22.5 1.25 2.25 2.0 15 0.85 0.1 0.1 0.04 Bal.
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Figure 1

Entire morphology of valve
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Figure 2 The Macroscopic appearance of valve head
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Figure 3 OM morphologies of different regions in valve
head
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Table 2 The average grain size of different areas in

valve head
X 3 A B C
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Figure 4 Statistics of grain size in valve head with different areas
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Figure 6 The 7y’ -phase morphologies in the valve
head with different areas
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Figure 7 Macroscopic appearance of valve stem
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Figure 9 Statistics of grain size in the valve stem with different areas
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Figure 10 Composition distribution of different areas in valve head and stem
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Study on Mixed Grains in Pyromet31V Superalloys for Exhaust Valve

GUO Qiujuan, LT Xiangwei’, WEN Donghui, WANG Yao,FAN Zhuozhi,ZHANG Shuyan",ZHANG Peng
(Centre of Excellence for Advanced Materials, Research Center of Heat Exchange Advanced Joining Technology,

Dongguan 523808, China)

Abstract: Pyromet31V alloy has been used in the valves of engine for its excellent creep fracture strength,
hot corrosion resistance and thermal fatigue resistance. In this work, the grain structure, the morphologies
of intragranular y’ phase and grain boundary of carbide in the different areas of exhaust valve, as well as the
evolution behavior of alloy mixed crystal were studied by OM and SEM. The results showed that the fine
grains located in the central region of exhaust valve head, the coarse grains distributed in the boundary, and
mischerystal structure dispersed between the two regions. A bimodal distribution of grain size was also found
in each area. Moreover, the distribution of ' precipitates and M,;Cs carbides in the mixed grain region was
similar to that in the fine and coarse grain region, and Composition segregation was not observed. In
addition, mischerystal morphology of the exhaust valve head was closely related to the grain morphology of
the original bar, indicating that the hot deformation process had little effect on the mixed grains
microstructures.

Keywords: exhaust valve ;pyromet31v;mixed grain;recrystallization
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