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Abstract ; Effects of thermal exposure within the range of service temperature for 24 h on the surficial structure of
Ti-47Al-2Cr-2Nb alloy subjected to shot peening were investigated. The results indicate that the surficial structure
after thermal exposure is obviously divided into two layers, which consists of fine crystal layer near the shot pee-
ning surface with a thickness of 5 pm and residual deformation layer far away from the shot peening surface with
a thickness of 10 ym after thermal exposure at 700 C. The fine grain layer is composed of recrystallized y grains,
and the residual deformation layer is composed of deformation lamellae accompanied by a few fine ¥y grains. After
thermal exposure at 900 ‘C, the surficial structure consists of fine crystal layer near the shot peening surface with
a thickness of 10 pm and coarse crystal layer far away from the shot peening surface with a thickness of 75 pm.
The fine grain layer is composed of recrystallized ¥ grains, and the coarse grain layer is composed of elongated y
grains, presenting incomplete recrystallization.
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Fig.2 Surficial structure of shot-peened specimen

after thermal exposure at 700 C for 24 h
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5 WK da HEEALCG ZFIFG ZH iy y (11D
Welal . P&l Sa b R s U 0 A R T S AR Ry B)R AT
FEE NS, 1B 5b Al DU, K il 5 R
PLOM G O RFAE . R WZ 2R R R A T R y FF4h . |
Bl Sc n] DU H e B2 BL5E 4 BEAL 2 A (19 R AL » 2 1%
JEHRRETEA y M. BT CGRH A —2E R
B a FAFTE - LI )ZE P B v doRLIE A 2 58 42
PRES AIE R . S50 FG R v RhRLEL/ N HR ) P 42
S N S8 A L FEAE S BK B SR B TR IR R AT RE
W FG R v ok IR )2 07 1) SRR H )
B8 s W ANGE R FEAS fi sy iR R 3K B ) — 3 ok
ATk TrRE. 7h —#8rk A THm A M BE. W&
ar T IRIH SR DL v /y T IERS e X 2By F)Z
W45 IF BT AR By di kL 5 700 C #5524

(a) 4k (b) #dh & (CG) (o) fmdh & (FG)
B 5 ALK 900 CHERE 24 h gy y(L1DRE
Fig.5 y(111) pole figures of shot-peened specimen
after thermal exposure at 900 'C for 24 h

944

£.900 CHARFEERZHALP AL RD JZ AL Z
i CGJZ . X RT3 1y P& ALK sh Ty A
y/y RI AT

3 & ®

(D Ti-47A1-2Cr-2Nb & & WL FRZH L4 700 C
900 CHFEEIF W HPIZE.

(2)700 CHRFE)G . Ti-47A1-2Cr-2Nb &4 %24
Sy Ay A ST WS AL T 1) 40 2 G B I AL 3% T ) R P
WICIE . b2 LSy SRLA R, B Ik AT
BICAEAFBE . SR ATE )2 EE R ARTE B 240, A fE
AN Y SRR,

(3)900 CHBEFEIG . Ti-47A1-2Cr-2Nb &4 F 24
243 by R I WS L3R 1T 1) 4 A )2 R S I AL % T 1 R
. 2SS oy AR AL, SR B ok B T AR E
fifrre. HLE 2 B2 R ALK R v Sk gl Bl AR 5E
TR IKE) Tk B TARTEAR A2 RE R AL T B A AE

5 % X #

[1] SUNZY, ZHU L P, MO X F, et al. Microstructure characteriza-
tion and properties of graphene oxide-reinforced tial matrix compos-
ites[J]. Metals, 2021, 11. 883-897.

[2] CHEN G, PENG Y B, ZHENG G, et al. Polysynthetic twinned
TiAl single crystals for high-temperature applications[ ] ]. Nat. Ma-
ter., 2016, 15; 876-881.

[3] WANG Y H, LINJ P, HE Y H, et al. Microstructure and me-
chanical properties of as-cast Ti-45A1-8.5Nb-(W,B,Y) alloy with
industrial scale[J]. Mater. Sci. Eng., 2007, A471. 82-87.

[4] APPEL F, OEHRING M, WAGNER R. Novel design concepts for
gamma-base titanium aluminide alloys [ J]. Intermetallics, 2000
(8): 1283-1 312.

[5] WAYNE V. The future use of gamma titanium aluminides by
Rolls-Royce[ J]. Aircr. Eng. Aerosp. Tech., 1999, 71. 337-340.

[6] JONESPE, EYLON D. Effects of conventional machining on high
cycle fatigue behavior of the intermetallic alloy Ti-47Al-2Nb-2Cr
(%)[J7]. Mater. Sci. Eng., 1999, A263; 296-304.

[7] XIE G, ZHANG J, LOU L H. Effect of heat treatment atmos-
phere on surface recrystallization of a directionally solidified Ni-base
superalloy[ J]. Scripta. Mater., 2008, 59 858-861.

[8] TAN L. REN X, SRIDHARAN K. Effect of shot-peening on the
oxidation of alloy 800H exposed to supercritical water and cyclic
oxidation[J]. Corros. Sci., 2008, 50: 2 040-2 046.

[9] OKOLO B, WILLARD F P, HAWEEKER J. Focused ion beam
study of the effects of shot peening on the subsurface microstruc-
ture of normalized pearlitic steel [ J]. J. Mater. Process Tech.,
2007, 183: 160-164.

[10] WANG T S, YU J K, DONG B F. Surface nanocrystallization in-
duced by shot peening and its effect on corrosion resistance of
1Cr18Ni9Ti stainless steel [ J]. Surf. Coat. Tech., 2005, 200;:
4 777-4 781.

[11] PEYRE P, SCHERPEREEL X, BERTHE L. Surface modifications
induced in 316L steel by laser peening and shot-peening. Influence
on pitting corrosion resistance[ J]. Mater. Sci. Eng., 2000, A280;
294-302.

[12] LINDEMANN J, BUQUE C, APPEL F. Effect of shot peening on
fatigue performance of a lamellar titanium aluminide alloy[J]. Acta
Mater., 2006, 54: 1 155-1 164.

(HE: X RE)



