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Table 1 Composition of IMI834 initial forged slab (wt%)

Element Al Sn Zr Nb Mo Si C N H (0] Ti
Nominal composition 6.1 4.0 35 0.7 0.5 0.35 0.06 - - - Bal.
Actual composition 6.0 3.91 3.38 0.713 0.523 0.317 0.083 0.003  <0.0006  0.048 Bal.

R2 IMIS34RMELHI T Z
Table 2 Rolling process of IMI834 plate

Rolling pass As-rolled One Three Four
Temperature/°C - 1020 1020 980
) Cross rolling 1
Thickness/mm 95 32 5

Conventional rolling 1




2 W]

M WS AR K JEIE A FES IMI834 AR O 2H 24 B 2K Y

1=PA
2

] . 493

JEAR LA L RPIR IR 06 o SRR B IXFIIBES
(I LR TE Cat ) A X AT 2 BRI AT o KA 4 1 LR 4
o BIRBAIEAAAR , (52 R ZFEH X AR
SHAT R R 2 S« A R E DO C L) I8 1 2R R 1
(2110 pm) L3 X 45k (& 1, 2920 um) 5 3, 7] K 58
PETE K, AR 20K, 17 8 350 DX 3 1 J2 R s DU 25 Sy
o 1X— 75 F T AR B TR Tl bR AL e Sk He f %
TR LRI, 45 oy 2 AR A I IR B2 6 B2 5 DK AT T 1k
YRy 2 TR S DX FE B L /DN, i J2 AR s AV B 5
70Ny T FSCRTRDIR <
3.1.2 — KARM 9 B 2E 42 R R A A AE

EBSD 73 H7 & 7R 75 — K L (¥ 032 mm BB H
FC U 3 L T 246 ((0001) | NDD . TD 2144 ((0001)
| TD) Al RD 44 ((0001) || RD) 41 B , 43 ) 5 1o T+ P 2a
o BTy B i IX 3 R LEER & S rh AR 2 ELBLH L
fhy, T 2R 3 R £h RE THD Y A8 O B { 1012 AR AR
RO S (E2 AR T2 23 176 AT WL 58 BT 2 s A T
IR, X e R #EL Dy m i AT e R AL T 3 Pk

K 2B SRR TE 52 BN LF- eV R R S T 40 £
EHIEMEE T TD SV R RD £ 44 3 B b+ 1H i
B HARGEAS oy &R e R R AR 2 k. MR
7E RD/TD 75 ] [ A48 JE A2 B J2 521 RD/TD L 431 1) 25 22 [A]
Fo WHRRD H AP ANARTLE L, U EET R TD 2314,
WIS TD J7 Al h AR T 56 2 ) 32 ZE0K RD 430 . fE4L
1] By 98 AR 32 EELE ND J7 [ R RD 7 1) R AR TRLE T A
OB TD 34 2 Lh i s A (g 25 5. 76 1 2b A 2¢ A mf L
bl 52 WL A B A 7] 200 B ) (9 &foRL (1) TR 28 B o3 AT 1
T, A LA TR 2R 1) R R 2 R BB S N S R B
FEVR YN (NDD K S00IR 5 3 2 PR A iZ B A (1) @R s RD
J7 T R AEAE T <a> 1 F B8 7759, 1T ND J7 18 FAT T2
HMEAR I, DRI TD 7 ) & A= Wi 4 458 o Wz A8 R v 90 Il F
ZR. AR, B RD 20 1 & kL (& 2b Hr 21 ¢80
T 7£ ND #1 TD 75 [71 42 J¥ g 77 58 , 52 30 H 3 ND A1 TD
F AP A BT TD 230 ) ks (B 2b FR R 40 £8)
T 25 5 ¥ ND J7 [ US4 AT 52 B0 35 TD 5 1) K (1)
U2

B WIEHURE G A
Fig.1 Metallographic photograph of the initial slab structure: (a) surface and (b) core
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Fig.2 Texture characterization results of the 632 mm plate: (a) pole figure, (b) RD inverse pole figure, and (c) a superimposed lattice orientation

map on Fig.2a
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Fig.3 Recrystallization characteristics and interfacial misorientation of 632 mm plate: (a) distribution of recrystallized grains, (b) fraction map of
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Fig.7 Microstructures of 01 mm sheet under different heat treatment conditions after cross-rolling: (a) as-rolled, (b) 1015 °C, (c) 1020 °C,
(d) 1025 °C, and (e) 1030 °C

- Sopm -

I8 MBEL 01 mm AR AN [F) AR BE A AR O A Z U 35
Fig.8 Microstructures of 1 mm sheet under different heat treatment conditions after conventional rolling: (a) as-rolled, (b) 1015 °C, (¢) 1020 °C,
(d) 1025 °C, and (e) 1030 °C
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Fig.10 Precipitation behavior of cross-rolled 61 mm sheet under different heat treatment conditions: (a) as-rolled, (b) 1015 °C, (c) 1020 °C,

(d) 1025 °C, and (e) 1030 °C
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Table 3 EDS analysis results of precipitate phase and matrix in

Fig.10 (wt%)
Element Al Si Zr Nb Mo Sn
Precipitate phase  3.30  0.28  4.09 1.84 286 438
Matrix 516 026 279 045 026 422
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Fig.11 Pole figures of 1 mm sheet after heat treatment at different solution temperatures
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Fig.12 Effect of solution temperature on the fraction of recrystallized grains in finished plate
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Effects of Rolling Deformation and Solution Treatment on Microstructure and
Texture of IMI834 Plate

Yang Nan', Wang Ruigin', Shi Lichao', Chen Zhiting', Yang Heng', Peng Chen', Zhang Shuang’
(1. Western Metal Materials Co., Ltd, Xi’an 710201, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: IMI834, as a high-performance titanium alloy resistant to 600 °C, faces limitations in its application due to issues such as a narrow

processing window, weak deformation ability, and high deformation resistance. Although it is feasible to control the sheet’s microstructure and

texture by adjusting the rolling thickness and post-rolling heat treatment, related research remains insufficient. In this study, the effects of

deformation and solution treatment temperature on the microstructure and texture of IMI834 sheets was investigated by scanning electron

microscopy and back scattered electron diffraction techniques. The results indicate that as the rolling deformation increases, the sheet’s

microstructure gradually transforms into banded and equiaxed fine-grained structures, in which the banded structure exhibits an RD texture.

Additionally, reversing the rolling direction can increase the proportion of equiaxed fine-grained structures. Appropriate solution treatment can

effectively weaken the basal texture, thereby reducing the sheet’s deformation anisotropy.

Key words: IMI834; rolling; heat treatment; microstructure and texture
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