RS S RH 2024,18(2) :287-291
Materials Research and Application

, ElagnE

http://mra. ijournals. cn ¥ g
Mﬁimsm;?

Email:clyjyyy@gdinm. com g

DOI:10.20038/j.cnki.mra.2024.000212

(L. P8 2 PR 58 < J b R B A BR 2 D
710201)

Nb-10Zr & & WA ERIT A HASFER AN TE

RERL KXFLRES

TEE: Nb-10Zr & & FAE R A M B b MR A T RH AT L. BANEMND-10Zr &4 W AT WA H &
ERZMANTRATENENEL ZA A AN I ARNM BN IHREHXAFR T 2EZ . B LHM
B TET ARG EFLAGTHANB T IR, AH SN EREH O, AT T 28 &
o A WAL E B B EEEHEEND-10Zr 44 , R A RENRBIF BT RENELERE, HE£T
GAMBEE BRAMNTHEGRE R I n IEER R g AR RA BN BEI, AL T HETHR
FRGEERLGTHALRARPEAARS R TE, B, B M8 WE, 2 mBhil 7 mT
kM, TRERRWN Nb-10Zr &4 %% E 1300 CTL 24 hH ML BER, KB A Zr T EREHK
R B, R WA R ARk S KA N, BAAL P EER AR AN G, &
RF 45 H 500—800 um 7 20—30 pm, ZE M E K 0.4F00.6 4 T ,Nb-10Zr &4 FHE 2Bt #ifm T
WL E 1060—1 100 ‘CHa f 4 #% % 0.01—0.04 s, LA K iR B 1 080—1 100 “CHr ji 4 3 &
0.3—1s's EXRRAEHAET,EHEHNb-10Zre 4B R ET AP NHEEEHAL ., £IRE 1100 C
AR REFEO.0Ls ' T, 44 @R+ H80—100 pm; T ERE 1100 CEEEHEFELs ' T, 64 R T

BT 7422 7102015 2. VU AR & JE AR By A R A w] L BR VS 7Y %

K 40—60 ym, WA EL LR TZMNESHT LU AWROWEER T AL M TEHO N EERE
A RAND-10Zr £ B T LR BEM T LS R MR LRE T ERE S
KEWR: Nb-10Zr & & ;s R E B R B W BE; AV RBE; B R ER ;R TH; R T8/ TH B

FESEE . TG46.3 Xk FRERD: A

NXERS:1673-9981(2024)02-0287-05

5l &N B, RF L RA L ND-10Zr &5 & W IASTEAT Ry ALSURRAE S #0m TR [T ], MR 9T 5 0, 2024, 18(2) : 287-291.
JIA Zhigiang, WU Yu,ZHU Shaozhen. Hot Deformation Behavior, Microstructure, and Processing Map of Nb-10Zr Alloy[J].

Materials Re-search and Application, 2024,18(2):287-291.

0 38§

Nb e HA 4 P R A e iR RE n T4 gE A
ST R PERE  EMI S MR AL T GBS BTl
A= Wy By AR AT R AR Bz s S T N X
W Mo . Ti.Zr Hf.C % JG 2 £7 75 5 K0 [89%5 5 , ml
3 IC RIS B A 4, I &S IR R BE 1 32
THRI B3 . TE A Mo AL W ER i, AT B S 4R S
& 1) AR B WS — 2 s Y Ti.Zr (HILC 45T
RIF, v T8 LR SO AL 4 1 5 AL & 4, TR i) 34 RE 4 T
A4 W HAB M RE , I ds i Tinl 8 A 4 bt AL
fE VUNIN Zr AT A A 6 AR 4 8 G B S ok
fiE AN AT 32 T A 4 /9 P Ak o e AR Sk k.
U Ah, i F Nb 5 Zr o] JE % 22 B AR R &R L
Nb-Zr 2 A&t R —REEMNREG S, LGS
341 #& Nb-1Zr. Nb-1Zr-0. 1C (PWC-11) . Nb-5Zr.
Nb-10Zr & . 38 2 36 PETT 2R Ze BB I, A4 R ) 58

(O

%5 H 89 : 2023-09-21

LI 7 5 A T AT LUBE T4, R B 3 AT i 2 A0 Ak
T 4R = ARG AR PERE . ORI Zr R T LLUE
[ 5 AR T A7 e T 3 R b, o | ke 644 s I 72 | I
2% W A5 7 356 [ A0 45 ol A b nT B2 R AZ SR IR
L 28 NN <91 PO S R R R A SN (T v i
f bz B o

2006 4, B 7 P 4R % Nb-10Zr & & 1E
IREA L, FHAVE R PHAEAT ML P i e P s, S 7 32
FEix — 1, EFE AT Z A &R H & T8 AR
KRR AT TR . R RN ETIZE &
(18 SC iR 5 Rk A /b | R ) R 56 T A T sk R e b R
M BB R AH G SR AR WL ARGE o AR TR AT, MR
AN T REBR 5 M R AR B b 27 B o0 R Ik ] 2UIR S
HERZEMAN, R KEE L2 ERRE AR
JE ARG SR . 7E B — 2 &
FRRERE g AR £ A SERE b an AR bR I 5T 2

E2WB . FH%EE AN LR H (2018YFC1901700) ; 75 42 1l 8+ 5 A1 5 24 191 H (2018-03)
YEE Ay PR I 4 S R TR RS 7 19 N 5% & I AP R IE9E 5 JF & o E-mail:jzq19841102@163. com.



288

MRBFTE SR 2024 4F55 18 555 2

B AR Ry AT AT W SE R T T 2 280, Rk oE TAE
B0 YT B DR A O B A O R

STBUI/A N VI 4o NI i Y 5= | DAt % 3 o ¢
TR RS XA AE R AR X, ST AR AN T AT S B
iR A 28 2 UE T W R IT 0 M DT A 2 ) R
Pefb M B T T2 0 H ™ B, A SCHLR 34
Jin T B 4 Bt Nb-10Zr 5 4 0 ] in T4, 938 i AF 5%
AR 3 B b R SO0 2 2L AR Ak 58 TE BT 2 ST
TP B N A B L Ry S SR 5 AR A B ep

) T 2EBEM T S8 fE It 3isfs 5 .
1 REER S
1.1 BE#H#

RTTH B R R P Ze B9 e 4 B O AT L R
ZHTOO1 B .75 [ #& B 9N XF Nb-10Zr & 4 i 17 2
TR, il 4 H Nb-10Zr & & ¥ 58 . Nb-10Zr & 41k

PR T R L. R 1A LA i, Nb-10Zr & 4 7%
i IR, H Ze S BRI AL A i BT EOR

F£1 Nb-10Zr&&HE/me

Table 1 The chemical composition of Nb-10Zr alloy
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The initial microstructure of Nb-10Zr alloy
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Table 2 The value of m and » at the strain of 0.4 and 0.6

77:

- 1000 C 1050 C 1100 °C
HWAE /s !

m 7 m 7 m i

0.01 0.09 0.16 0.14 0.25 0.15 0.26

0.4 0.1 0.07 0.13 0.11 0.19 0.14 0.25

1 0.06 0.11 0.07 0.13 0.13 0.23

0.01 0.13 0.23 0.13 0.23 0.11 0.19

0.6 0.1 0.10 0.18 0.12 0.22 0.15 0.26

1007 0.13 0.11 0.20 0.19 0.33
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Figure 2 Processing maps of Nb-10Zr alloy under different strains
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Figure 3 The microstructures of Nb-10Zr alloy deformed at different conditions
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Hot Deformation Behavior, Microstructure, and Processing Map of Nb-10Zr Alloy

JIA Zhigiang', WU Yu®,ZHU Shaozhen'
(1.Xi’an Noble Rare Metal Materials Co. , Ltd. , Xi’an 710201, China; 2. Western Metal Materials Co. , Ltd. ,
Xi’an 710201, China)

Abstract: To elucidate the hot deformation behavior of Nb-10Zr alloy, thermal simulation compression tests were conducted
using a Gleeble-1500 thermal simulation testing machine. The effects of deformation parameters such as deformation degree,
deformation temperature, and strain rate on the microstructure and processability of Nb-10Zr alloy were systematically
investigated, the stability regions and instability regions of the flow with various temperatures and strain sates were analyzed,
the processing maps based on a dynamic material model were established for designing and improveing materials processing.
Through analysis of experimental data, such as the strain rate sensitivity of the flow stress, the power dissipation efficiency 7
and the instability parameter £, the deformation window of the alloy was clarified, and the accuracy of the processing map was
analyzed and verified through microstructure. The results showed that: the Nb-10Zr ingot which melted by vacuum
consumable electro-arc furnace, was suffered the homogenization treatment at 1 300 ‘C for 24 h. The composition segregation
and other defects could not be found in the ingot. There are coarse and fine microstructures in the ingot, and its grain sizes are
500—800 pm and 20—30 pm separately; Under 0.4 and 0. 6 strain conditions, there are two reasonable hot working windows
for the Nb-10Zr alloy: deformation temperature range of 1 060 to 1 100 “C and the deformation rate range of 0.01 to 0.04 s ';
deformation temperature range of 1 080 to 1 100 °C and the deformation rate range of 0.3 to 1 s '. Under the above
deformation conditions, the Nb-10Zr exhibits fine dynamic recrystallized microstructures. For instance, the grain size is 80—
100 pm at 1 100 °C and 0.01 s '; and the grain size is 40—60 pm at 1 100 C and 1 s

rationality of the determined processing window. The research was provided the theory instruction for follow-on production.

!. The results were confirmed the

Keywords: Nb-10Zr alloy; hot compression; processing map; microstructure ; high temperature deformation; working property;

dynamic material model
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