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F 1 DZ466. CoCrAlY ##t 5HERHUER S
Table 1 Chemical composition of DZ466, CoCrAlY alloy and bond coating (w/%)

Material Ni Co Cr Mo W Ti Ta Hf Y
DZ466 Bal. 7~10 9~12 3~5.5 1~3 4~7 1~4 5~7 1~2
CoCrAlY alloy - Bal. 21~30 9~20 0.4~0.6
CoCrAlY coating - 63.33 23.54 12.77 0.36

BRI AR AR WL K 5 5575 G ) R AL PR SE RS,
i | EB-PVD £ AR v R I PTR R B 60 pm 1
CoCrAlY i)z VIRGERUE, RPN A= g AT
1050 CHyHEASHALTE 2 h,

M5 AL 52 6 B 4% A KXS-3000P Fi & 4L K45 i Al
e M R, B E AR 200 pme BREG  mE RU A
PHIR LA W A HEAT, AR5 AL S 56 9 5 W3R 2.

B AL S5 AR B T BN, 1050 C I B a5 A
AR 2 ho B RE BT P A B S,
A 1100 °C @i i g AT S A A A S0, 8 TR
AR EBEAAL . ] Mitutoyo SJ310 FHL RS B {3 ) &
UWRA PR IMARE L : ] Quanta600 PR 374 i H i Al
18 15 52 W] SUPEA 40 #7) IR HL -7 43 4 HL 8% W0 52 5 AL
WG R JE R IS IR S, B AR i Rl R AR
FUTURE-TECH FV-700 [ 4k [CAT EE v B &, 24 4
10 go #Ab IS SOUG MFELE X 9 ZeAiT 41 (D/max
2200PC)_F € ¥ = AR &5 ) o e v 2 DR i Je T
AR AR AL S VR 2 5 B AR A v B A AL R AL
Ji CoCrAlY ¥RZ% s .

2 HR5WH

2.1 EB-PVD #l#& CoCrAlY 2 BRI 544
KA EB-PVD J5 il 4% B4 J2 B BRI N AR 25
BRI AR S R, NG AR R A e R v R AR R 2
TP BRIV, DO B bR . (B A (R IR o 45 0 1 9
JEBUE BERBAG, WIETEVFZM/NAER, WLE 1a TR
CoCrAlY WRJZ MBI TESL . [FI 1 TP B AH TR
VR TR AN BRI BR SR RS AR AR, X 2] i AR R
B AR A R AT R BRI Mk, B TETR
JE 2R AR B B RS, XSS VR AR 1b TR
Wi 7] UL . EB-PVD il %5 1) CoCrAlY ¥ 2 B REIR & T i
H = SHETE, SRR i A R A, AR AR

FR 2 CoCrAlY ARMBABUIBAR
Table 2 Experimental schemes of CoCrAlY coating shot

peening
No.  Strength of shot peening Time/min Overlap
1 03N 3 100%
2 0.3 N+0.1 N 3+3 100%

3 0.3 N+0.2 N 3+3 100%
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1 EB-PVD 4 CoCrAlY ¥k I{#1H 5 & T 5
Fig.1 Cross-sectional (a) and surface (b, ¢) morphologies of CoCrAlY coating prepared by EB-PVD

2 WU CoCrAlY ¥ J2 M2 i TE 5
Fig.2 Surface microstructures of CoCrAlY coatings after shot peening with different strength: (a) 0.3 N, (b) 0.3 N+0.2 N, and
(¢) 0.3 N+0.1 N

Il Transverse roughness
B L ongitudinal roughness

3 WERIRALIT CoCrAlY ¥ 2 11 3K T 25 WL SR A At 5
Fig.3 Macrostructure (a) and surface roughness (b) of CoCrAlY coatings after shot peening (a-without surface strengthening, b-surface
shot peening with strength of 0.3 N, c-surface compound shot peening with strength of 0.3 N+0.2 N, and d-surface compound shot

peening with strength of 0.3 N+0.1 N)
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0.82 pm) FAAKE] R,=1.04 um CEE[ 0.6 pm). X ki THURERE B2 AH 25 AN K fH 0.3 N+0.1 N 2 11 52 4 5 AL w4k
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Fig.4 Residual compressive stress of CoCrAlY coatings (a-without
surface strengthening, b-surface shot peening with strength
of 0.3 N, c-surface compound shot peening with strength of
0.3 N+0.2 N, and d-surface compound shot peening with
strength of 0.3 N+0.1 N)

B B R BT, 2 YA R AL B SR AE 45 AL 982>
W R B, AL AR ELAEAE EB-PVD 4% 10 Ni 3
R P = 30% L Lo ] Sa B A AE R B T
D o 2 R B JS v R4S, nT A S G miALReRE— 2P
WNE R R, HZ 555 2 ISR A 0.1 N A1 0.2 N [
WEHSE, IR EAF, 2924 1660 nm. i#id
THHAEE AWML CoCrAlY WRIZH KT T
25 20%.

Kl 5b Ay AS[R] 5 BE W RS 1) CoCrAlY ¥ J2 #k ifi £l
JERRIEAE, RZE<1%. JEIRIRIZMEEZR 5200 MPa,
MR, WA S R R A B T, B2
e P55 B A7 5 0% 2 T P 2 PR 38 A W B I o DRI AL
HT 5 U 2 B AR R 2 R 2 5 h, s AL s Ak I s
J2 (R B0 5 RN AR N 7 1) 248 A T Jed v 2 1 Sl el
BBt K o B Sb T WL, B A P J2 2% 1T B 3
T, R A 5B RE R B AR, BT U R AN
RN W EBRE TR, 76 mEiEsh iy & Ek
T PR — M1 FH A0

K 5b H 0.3 N+0.1 N fi1 0.3 N+0.2 N ({5 AWk T
SRR IE R E M LT A, 24974 8650 MPa,
0.3 N T AL B2 5 A PR R 2 2 THIAEE 2 2 8320 MPa 55 U AH
. MK 5a ] LUE ] 0.3 N+0.2 N Fil 0.3 N+0.1 N %
H1 52 A5 WAL R IR 2 IR D 5 AH 24970 0.3 N E
FLORBE SRR E I 2 %, WIS T 0.3 N WAL
5000
4500
4000}
3500
3000f
2500}
2000f
1500+

1000}
s500f

3441.62

3454.99

AH/mm

1787.26

03N 03N+02N 03N+0.1N

b

I —=—03N
6 —e—03Nw2N
—4—0.3N40.I N

Hardness, HV/X 10° MPa

5 10 15 20 25 30 35 40 45
D/um
Bl S AS[RIWE AL SR AT CoCrAlY ¥t o2 5 15 15 48 1T A 5 1) 5% )
Fig.5 Thickness (a) and cross-sectional hardness (b) change of

CoCrAlY coatings after shot peening with different strength
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Fig.6 XRD patterns of CoCrAlY coatings (a-without surface
strengthening, b-surface shot peening with strength of 0.3
N, c-surface compound shot peening with strength of 0.3

N+0.2 N, and d-surface compound shot peening with

strength of 0.3 N+0.1 N)
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Fig.7 Oxidation kinetics curves of CoCrAlY coatings exposed at
1100 °C (a-without surface strengthening, b-surface shot
peening with strength of 0.3 N, c-surface compound shot
peening with strength of 0.3 N+0.2 N, and d-surface
compound shot peening with strength of 0.3 N+0.1 N)
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Effect of Surface Compound Shot Peening Process on Isothermal Oxidation of
CoCrAlY Coatings Prepared by EB-PVD

Deng Zhonghua'?, Liu Qibin', He Limin®, Huang Guanghong’
(1. Guizhou University, Guiyang 550025, China)
(2. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: CoCrAlY coatings prepared by EB-PVD were surface shot peened with strength of 0.3 N, 0.3 N+0.1 N and 0.3 N+0.2 N to study
their isothermal oxidation performance after high energy compound shot peening process with different intensity. The surface
morphologies of the coatings were observed before and after shot peening. The surface roughness, surface residual stress, thickness and
cross-sectional hardness of the coatings were measured after shot peening. The phase change and performance of isothermal oxidation for
the CoCrAlY coatings were analyzed after shot peening. The results show that the performance of isothermal oxidation of the CoCrAlY
coating prepared by EB-PVD with compound shot peening is improved more than that by common shot peening, and the compound shot
peening with strength of 0.3 N+0.1 N causes the best performance of isothermal oxidation. Compared with common shot peening,
compound shot peening process can reduce the surface roughness, increase the density, change the phase structure, and improve isothermal
oxidation performance of the CoCrAlY coating. When the shot peening intensity is greater than or equal to 0.3 N, scales form on the
surface of CoCrAlY coating and result in preferential growth of TGO herein. Because of TGO film ruptured by stress concentration here,
the service life of the coating is degraded. Meanwhile, the compound shot peening can remove the scales.
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