B4 FsH
20254 10 H

Vol.42 No.5
October 2025

KT IHR §

FELEREX TA24 KA SEM EMALAR NFERENF T

A1 2, nakl, REE, HAHEE

(. PERHERERAT S L HWER, Wi EH  471023)
Q. EBEEMSHPERE SRS, WM EH  471023)

GEESE

. TA24 BRESHEIAE 930 cCIR AL )E, KA=MMENLE 980 CCTRELBEM, RELBILEDHIN 42%. 54%
N 62%. RS AH DA T U AT 5 S 3B K 2SR R AR ] A8 T L A (A AT 4T, R R B L
ANFREE = o IR LA B PERE . e PEREEAT A A5 RER W TA24 SRESHIMANEAHL, ZIMFHEE N Z
M, IF BARRREER, FEBRA, SRR, WAL, bEER R, RELEM SR A
42%78 T 5 A AL M 1 0] K — 5 4% 78 T AL A 10 B 0] R A% 18] R —62% 8 T B ARVEL M 1 1R A . B
A, TA24 (k& &AL E M BREE T &, i U R R PR A1
X827 TA24 (k64 RHELEM. BRE: 2H

hESES: TG356.5; TG146.23 ERFRIRES: A XEHRS: 1009-9964(2025)05-007-06

Effect of Cross-rolling Piercing Deformation on Microstructure and
Properties of TA24 Titanium Alloy Pipes
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(1. Luoyang Ship Material Research Institute, Luoyang 471023, China)
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Abstract: TA24 titanium alloy bar billets were annealed at 930 °C and then rolled into pipes at 980 °C by a three-roll
cross-rolling mill. The cross-rolling deformations were 42%, 54% and 62%, respectively. The microstructure of the
annealed bar billets and the cross-rolled pipes with different deformation degrees were analyzed by optical microscope
and electron backscatter diffraction, and the tensile properties and impact property were tested by a tensile testing
machine and a pendulum impact testing machine. The results show that the microstructure of the cross-rolled TA24
titanium alloy pipes changes from duplex microstructure to lamellar microstructure. With larger deformation, the
lamellar microstructure becomes finer, the grain size decreases and the proportion of substructure increases. With the
increase of deformation, the evolution law of the texture of the cross-rolled pipes is as follows: axial texture in the 42%
deformation pipe — circumferential and radial textures in the 54% deformation pipe — circumferential texture in the
62% deformation pipe. As the deformation increases, the strength of TA24 titanium alloy cross-rolling pierced pipes
increases, while the impact absorbed energy decreases.
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Table 1 Chemical compositions of TA24 titanium alloy bar billet
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Fig.1 Microstructure characterization of annealed TA24 titanium alloy bar billet: (a) microstructure; (b) grain size; (c) pole figure
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Table 2 Room temperature tensile properties and impact
absorbed energy of annealed TA24 titanium alloy
bar billet

Rp02/MPa R./MPa Al% KV
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Fig.2 Schematic diagram of metallographic sample sampling
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Fig.3 Metallographic photographs of cross-rolling pierced pipes with different deformation degrees:

(a) 42%; (b) 54%; (c) 62%
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Fig.4 Grain size of cross-rolling pierced pipes with different deformation degrees: (a) 42%; (b) 54%; (c) 62%
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Fig.5 KAM maps (a—c) and local misorientation value bar charts (d—f) of cross-rolling pierced pipes with different

deformation degrees: (a, d) 42%; (b, €) 54%; (c, f) 62%
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Fig.6 Pole figures of the AD-RD section of cross-rolling pierced pipes with different deformation degrees:

(a) 42%; (b) 54%; (c) 62%
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Fig.7 Room-temperature tensile properties of cross-rolling

pierced pipes with different deformation degrees

23 HEHEMRE

Kl 8 A AR T & RV ELE M i U RE & . A
Kl 8 i LA, TA24 Sk &S MR R, 42%
I ERELEM R REE R R, N T745];: BEER
TR, bR RE E G, 54%. 62% Y &
REFLE M P W BE &= 38 57+ 51.5 o Pl
Ao R SUY I MR LY RV, 4 o FEE
B, o/p FHIECENIIN, PAMSAESEIIEGTIEZ, Hiv
S Z AR AR TR e I N B, P A R £ TR R AT R
K, BoHIERLGOVR, FRIUVBIIFFER. FRL
P Ra R FRERENEE, M a FERYIN, 2
SIS o 7 JE FEFE R B /N T 28U % 84 SR e
BWReE, MRLAFT o FEVE, BRERRLY R
BE A, MRS R Thisk/s, o R i = PR A



£ N s =
12 Titanium Industry Progress 2 %5

80
70 I
60
- =

= 50F
N L
v 40_—
30F
20F
10

() [ 1 1 1

42 54 62

Deformation degree/%

Pl 8 A [R]AR R L A A B e o W WA i
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different deformation degrees
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