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Study on the rolling process of niobium plate for
superconducting
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Abstract: Niobium is an important barrier layer material for superconducting wires. Niobium plates are welded
by rolls and loaded with superconducting core materials such as Nb,Sn and NbTi, and then superconducting wires
are obtained through extrusion, cluster drawing and other processes. Niobium plate is deformed and annealed in
multiple fires during processing, and finally exists in the form of a superconducting wire barrier layer. Therefore, the
niobium plate for superconducting wires has high requirements on grain size, mechanical properties and uniformity.
In this paper, the rolling process and heat treatment system of niobium plate were designed and thoroughly studied
in a controlled test. By comparing the differences in grain size and mechanical properties of the finished plates, the
results were analyzed and the optimal solution was obtained. Niobium plates for superconducting use were produced
at the temperatures of 1300°C, 1050°C, 960°C and 860°C for forging, hot rolling, intermediate rolling and finished
rolling, respectively. The Nb plates produced at these temperatures have a grain size of >5.0 ( preferably 6.0~7.0
), a recrystallization rate of >95%, and a R,,, of =72MPa. The recrystallization rate and yield strength pass rate are
high, the grain size distribution is uniform and the rating is consistent. On the basis of stable production process and
product quality, the rolling process of niobium plate summarized in this paper is of great significance for improving
product quality and accumulating superconducting niobium processing experience.

Keywords: superconducting niobium plate; rolling; heat treatment; grain size; mechanical properties

F—Ted . FRER, TRA, FSERMUAROAE, H, f, 8, SEEEERREA S TRLIE, E-mal. liuyitian2018@163.com,

20244 551
122 i www.mw/950.com

ey



1 £REMMER

e (Niobium) , ZJE-F/FECH4LHILSTT
%, 5Y. HFERETVBIk, Bfbccifkdity, 1
(ks 15 42468°C , A Mk 4R,

&R I ) R & 2 B H B 52
WA, 5% B T A ek PR30 A ] i e 25 6 e T 3 A e b
FHEERES 23 7 A SO R, DR LR Y 40 8 4 b
TR RS A, AR R SRR ) e
PRI, PR AR T RN, PRI bihi R SR
B SREY,

& TR — MR B L 23 L SR M R L 23 LSO
AR 5 s, Hoba Mo e — Mt hd K, 22
W B . BRI 5 B R R S L
HTRARRIER S 5EIPHET kAR K
Bz, FrCABRRI R THRAEE 2 8UA R4 R (I
) KBTH T, B RAERMRE. £B%EN
SAPERCRE, HOAELE. B, bR e R A i 5
ZRIMTATE R, kRN T A 590%L0A |,
RN T 410% ~50%, 240 TR KK,
AR TR, ERREFEFELI0%LL T, HA
SR R Waik st

S BBEHIELE], ARAE TR, e T
LR, — B AEF EE, d@w
KR ERERFIRELI T 2, BB R FH400~
500C i #L, SRIGHUEFTIS L, BerEaLdlid /2 by
DAL R R KA EE, —REOL T, R ARG
O, BEHRAE TR RS FAKLIAI AR K, B ok e 28 —
YRR kR FH1200 ~ 1500 C [y 35 A iR ks Betiib 4L
AR AT EAfEL100 ~ 1300°C 2 A ok, LAIHER
JNLHEAE
2 HERREMEEMIIZ

BT 28 U 4R BRI i Tk BE R b kR BE R fh

SOMA, AR SC AT R S AR R FANDL R LA -4l

FERRIE R PR TE 1E A AR, (L GEfy#E 5 Ptk in T
TZEW&KL

Rl EFEESARHEMITZ

s 5B %

Casting & Forging

i LA b 48 T 2000 TR Pe b 58 B A DL R
M TR EmA, 28D T45~55%; ik
(i Al o B (I, 2 8P T70~75MPa; fA{E/b
PR P 445 it 338 << 95% 1 ] I B b . B DA b il SRy
A8 FR R S8 S A B A P PR AR AN R,
MBS R 2 DAY S, HETCIEY R %
(I FRBELRR 2
3 BEREHRIREFR

BT FERESE T 2E TS, *HmT
TR R AKD B B AT VR R R B T AL BRI, B
hLZSHNZE2,

ARG AR T 5 50 1 23 B BR T 0 it iR
KUASMEYIR K B, Horr, IR, 2. K53
59 R o () LAl e B KR, 4y BIER 960 C |
1000°C ., JoikAbH, HAb T ZZHHHMRE s 545
HAb 3T — P BRI EL 5 v T AL HIIR . 4
TRUE RS FREE dh, A4TRIG R 860 C Rk,

R2 BERAEERARILE

TH iEl | k2 | B3 | k4

I G RS Imm| Wy x 645 | W, x 645 | W, x 545 | W, x 645

B R kEEIC 1300 1300 1300 1300

g | DTG RSHmm| W, x 575 | W, x 675 | W, x 6.5 | W, x 67.5

B sexEpErC 1050 1050 1050 1000

K T AT R~k /mm SE kR EEIC
1 FF IR L x W, x 645 1300
2 AL LxW,x 7.5 1100
3 Hp ] L ] L x W, x §2.5 1100
4 AL L x W, x 60.6 860

o LR R SHIm | W, x 025 | W, % 02.5 | W, X 2.5 | W, X 62.5

B sRkEpErC 1000 960 | JBk | 940
il

¢ TR RAHImM | W, x 00,6 | W, 60.6 | W, x 90.6 | W, x 60.6
i

B SRk pErC 860 860 860 860
il

4 HAEERSHH

ARG 4 TR A 750 e i i Fe b, bk
BOPRAEARIINIR St B . IR P PR RE . B AR 45
RULEBLRE R >5.04 (LA6.0~T7.0hH) | 45
il =>95%, Ry, =T2MPay ks, Fr{FRyo, 5145
MRS,

I

m

T

202447 #51

www.mw/950.com ' 123



202447 #5511

s HHBE

Casting & Forging

®3 MR ERERFIEREXT L

Je 5% E/MPa AR (%)
REHE =7 <72 100 | 95~100 <95
= dis
B 45 5 48 2 0
B | 49 1 49 1 0
g=4 | 50 0 41 4 5
YUk 50 0 49 0 1

Rt — B HriBEEE R, ARG I wboRn B x e
ME PR,

B1 4B R XL

M LR IR R TR, AR Sl b B £ 4R
6.0, b, 1K L1ARRLEE 5 4 45.5 ~ 6.52,
HO6.0HUL % s IRSE280 40 B 53 Al 45.5 ~ 7.0%%,
H6.0 UL BA: % s IRTE3 bk b L T %57 41 T5.5~6.5
T, A BTN BLE A8.0% s UG4Sk 4 A
5.0~8.04, HEHERK, XL HAH KGR H
JRo B 5 A AL R, TROS L IR o BE A A b e AR X
B2, REESdnbAx e, BRI ER
WARR B2 5 IRTE2 5 TR ARY J Il 5 B 55 P4
SERARS AL

SHTLA SR, RIS IR T
REE2 R EERCR, B IR E L RIT, ARRT
P RIS T R ALH R R JORTT, K
YRR A EL AN T30k, 860°C itk K I A 43 B
BB A EN 22 EAE, TR EL R A AR DU
7=, Hbsr Ptk RN AL ZUR 56 2 IHBR T o ik UE 17 dh
BLEEVE s IR UG 200 o BE {2 S 7E6.04
Jyidt— P RBE AR SR, REGRIE 40 LR —

ey

124 i www.mw/950.com

PRARIAEL . R FLHE R KRB, IXTARE(ERS
B it BIE M ) b FE R B, LR R BRI i —
BtkgeE, HIikgnd TEAR,

i bprik, fEAHREE , K20 T Z 4™
AR 3 P e Al 1 65 it =38 15 i R o JE & M S B, i
B AT S HIF R A ks, PIIRE 2P R A9 T
EhARTRIE TR T, T 4 AHZH 2 40 E 2
PR e

E2 HRoHESRAR
5 %RIE

MR REI R AR L, a4l
A I PR B B K IR Bl A . AR
FE I T 3B p LI B A TR T, HRAR
TGO ARG, SR ER, ARG,
PAEL L e LR B B FLAIR B, 4 B4 1300°C
1050°C, 960°C &860C AT, Fikr=pyts 'S e
Bedikr B4 =>5.09% (LA6.0~7.04 0 () | FR&dh
HK>05%. Ry, >72MPa, HFF A 5 I 5
g, AR AT A PR A kg . BIRIK
AR, AR AR T ESH A e SRR K
W, At S e A P B R AR A T HOR S,
S 3k -

[1] CHALBMBMIFMY REH HH 2B
T FMIM] dbs: a4 Tk Bkt 1984,

[2] WANG J D. Research on cold rolling niobium and
titanium short slab with tension[D]. Shenyang:
Northeastern University, 2008.

[81 e Ak, ZE¥H BB EIREAM] &L
T e Tk Ak, 2012

[4] &%, REFE, 2RE, & BETKEAE
RELSLMAFTHEAN] TEIEHR,
2008, 7 (4) . 310-313.

11", 20240105



