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Fig.1 Microstructures of OH (a~d) and 0.2H (e~h) alloys during the phase transformation process:
(a, e) 870 C, (b, ) 930 C, (c, g, h) 990 C, and (d) 1080 C
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Fig.2 IPF images of OH alloy (a) and 0.2H alloy (b); statistics of grain sizes (c)
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Fig.3 TEM images of OH (a, b) and 0.2H (c, d) alloys heated at 960 ‘C
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Fig.4 Microstructures of OH alloy (B2 phase) (a~d) and 0.2H alloy (e~g) heated at 750 ‘C for 2 min (a, b, €), 5 min (c, f), and 15 min (d, g)

Bl 4 Fron b gl B2 AHG AR 750 °C ORI AN [F] s [a)
A2, il 4a i, 080 2 min J5 OH &4 15 H
ST RGBT B2 A dh AR IR K AR, B A
AL A B AT o FAR R SE R AL d AL 25 2 pm
WAl B2 AT, 1 A A R 1Y O AH UKL AR J,
WK 4b i, [FRHE B OH 4421 O AHZE i A S b
o TR I T BN E) 5 min J5AE S SLAE M LR T
ORI ap MIZER, W0 4c From.e 240 I a) 4k 252 15
T, X #] 15 min J5 A SHSUF R K AW B A, KIH
PL B2 dhRiA 2, ailE 4d Bros . 281 0.2H 4 750 C
PRl 5 2N R A A8 Ak, Wil 4e B, 0.2H
A4 ORI 2 min Ji5, BN S A T O AHAE K,
fn B D5 O A AR A S ORI IR )36 0 ) 5 min 5,
75 b AL T DL S BB BN AE K O A1, Wil 4f
Fias, UiBHEERE O AAE S AR SE T H o 2 PRI
(AL F] 15 min 5 0.2H & & 02 N B2 FHH AN
ERIRIG O AH, anl&l 4g Prow, SEWIEUMIE T O AHIIHr

XTEE OH f& 0.2H & & AN Al BE 4 R 4L Z, w]
IAE T I R rh S R 2k R A AH O AR 23 il FRAE N
T JE AT ). 750 C AR FR S RE(EHE O A
FIFT HY o AT A5 Ti-22A1-25Nb &4 I RE I 1T 5 v
R T SR O AH B 5 A T A B = WP N T Re
1. RP#IN THREEEEE O M 8, BRIRE &, 5

FInT. AN TJEAE 750 CHkE, Z X ALHE O My
BT AR 1A & 0 2R

3 & it

1) A3k Ti-22A1-25Nb 44 O+optB2—>0,+B2
AR, AE15 6 6 O+optB2— B2 AHZZ KU 1020
CREARE] 930 Co [N LI o AHAIHT LR, JFAL
7 MRURLIR e 22 2 21K o

2) Afeit B2 MR FET st R, G B2 A
A RLSE HE 135 pm 414651 60 pm.

3) AETHIR A AR R s AL 2 AR O AR I ik,
O—B2 il A 1fiifE 750 “C ORI 2 b Al fe 2t O HHAE
B2 i FHAROL S AT Y, FINE B2—O (AT AR

4) HEN T fEd, AR TN O M
o, EBIPAIER . NI G AE 750 °CpRiE A e it
O MEK, WEGEI#ERE.

Sk References

[1] Banerjee D. Progress in Materials Science[l], 1997, 42(1-4):
135

[2] Banerjee D, Gogia A K, Nandi T K et al. Acta MetallurgicalJ],
1988, 36(4): 871

[3] Shen Jun(ik %), Feng Aihan({% % 3€). Acta Metallurgica



* 1178 ¢

Wit d MRS TR

48 %

Sinica(%:J&#)[J], 2013, 49(11): 1286
[4] Cao Jian, Dai Xiangyu, Liu Jiaqi et al. Materials & Design[J],
2017, 121: 176
[5] Lin Peng, He Zhubin, Yuan Shijian et al. Journal of Alloys and
Compounds[J], 2013, 578: 96
[6] Li Miaoquan(ZE#k &), Yao Xiaoyan(WkHE#E). Rare Metal
Materials and Engineering(%if5 4 J&#4 ¥l 5 TRE)[J], 2013,
42(5): 925
[7] Zhang Jianwei(3k #: 15), Li Shigiong(Z={H:¥1), Liang Xiaobo
(CRBRIY) et al. The Chinese Journal of Nonferrous Metals(
8 4 8 ) [J], 2010, 20(S1): 336
[8] Lein S, Reimer T, Stubicar K ef al. Acta Astronautica[l], 2009,
64(4): 416
[9] Di Clemente M, Marini M, Di Benedetto S et al. Acta Astronau-
tica[J], 2009, 65(1-2): 221
[10] Zhao Hongze(®* ), Lu Bin(/% #k), Yang Rui(# %i).
The Chinese Journal of Nonferrous Metals("F [EH 4 4 J& %
H[I], 2017, 27(4): 708
[11] Zhang Qinchai, Chen Minghe, Wang Hui et al. Transactions
of Nonferrous Metals Society of China[l], 2016, 26(3): 722
[12] Hou Hongliang(f£41.5%), Li Zhiqiang(%= & i), Wang Yajun
(E%) et al. The Chinese Journal of Nonferrous Metals(*
A €5 4 2% 40111, 2003, 13(3): 533
[13] Liu Xinwang, Zhang Zhaolong, Du Hui et al. Intermetallics
[J], 2014, 55: 102
[14] Sun Yueqi(#MEE). Dissertation for Master(fii 18 30)[D].

Harbin: Harbin Institute of Technology, 2015

[15] Patselov A M, Rybin V V, Greenberg B A et al. Journal of
Alloys and Compounds[J], 2010, 505(1): 183

[16] Zhang Yong(3K 5), Zhang Shaoqing(7k/>¥), Tao Chunhu
(K47 1%). The Chinese Journal of Nonferrous Metals(H [E
14 8 22401, 1996, 6(1): 84

[17] Zhang Yong(5k 53), Zhang Shaoqing(5Kk/>l), Tao Chunhu
(K & ). Acta Metallurgica Sinica( 4 )& “##R)[J], 1996,
32(3): 235

[18] Ding Hua( ] #¥), Lu Guimin(i# 5 [), Zhang Caipei(7k %
fi¥) et al. Material Science and Technology(# ¥k}~ 5 T
)1, 1998, 6(4): 55

[19] Zhang L T, Ito K, Vasudevan V K ef al. Acta Materialia[l],
2001, 49(5): 751

[20] Guillaume Begin(Jili &' %), Dissertation for Master(i+:i&
)[D]. Harbin: Harbin Institute of Technology, 2015

[21] Wen Daosheng(iiii& Jff). Dissertation for Doctorate(1d+i&
)[D]. Harbin: Harbin Institute of Technology, 2016

[22] Ilarionov A G, Grib S 'V, Popov A A et al. The Physics of
Metals and Metallography[J], 2010, 109(2): 142

[23] Dong Lin(#& #K), Zhang Caipei(5Kk EH5), Ding Hua(']™ #¥)
et al. Chinese Journal of Materials Research(¥ FHiJf 5% 2%
)], 2000, 14(S1): 63

[24] Feng Aihan({4 ¥ %%), Li Bobo(Z=#)i#)), Shen Jun(ik %).
Journal of Materials and Metallurgy(F ¥} 515 4 4 4R)[J],
2011, 10(1): 30

Effect of 0.2%H on the O Phase Transformation and Recrystallization
of B2 Phase of the Ti-22A1-25Nb Alloy

Shao Bin, Shan Debin, Guo Bin, Zong Yingying
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: The Hydrogen was added into Ti-22AI1-25Nb alloy, and the effects of H on the O phase transformation and recrystallization of
B2 phase were investigated. The results show that the phase transformation process accelerates and the phase transformation point declines
during the hot treatment process of the Ti-22A1-25Nb alloy after a 0.2% (mass fraction) hydrogen addition. Hydrogen facilitates the
recrystallization process and the grain size refines from 135 um to 60 pum at 960 ‘C. Hydrogen facilitates the decomposition of
strengthening phase O phase into B2 phase and the transformation of the a, phase from granular shape to strip shape during the
temperature increasing process. Hydrogen promotes the preferential segregation and fast growth of the O phase at grain boundaries and
accelerates the transformation process of B2—O phase during the 750 “C heat preservation process.

Key words: Ti-22A1-25Nb alloy; hydrogen-induced phase transition; grain refinement; O phase
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