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Abstract: Al — diffusion/YSZ thermal barrier coatings ( TBCs) were deposited on the TiAl alloy by electronic beam —
physical vapor deposition (EB - PVD). The microstructure, chemical composition and phase constituent of the TBCs were
analyzed by SEM, EDX and XRD. The microhardness and high temperature friction and wear behavior of the TBCs were
measured. The results showed that the top YSZ coatings were composed of non — equilibrium tetragonal ZrO, , which had a
dense columnar microstructure. The phase constituent of the cross — sectioned TBCs was YSZ/Al, 0,/TiAl,/TiAl,/TiAl from
top to inner. The microhardness and high temperature wear resistance of TBCs were much higher than that of the substrate.
The wear mechanisms of the Al — diffusion/YSZ are mild ploughing and severe adhesion at elevated temperature. The wear
rate of TBCs was about 1/10 of the bare TiAl alloys.
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(a) Coating surface

(b) Cross — sectioned coating

Fig. 1 SEM micrographs of coating surface and cross — sectioned coating
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Table 1 EDS results of different areas in fig. 1(b)
7 Atomic percentage
one 0-K Al-K Ti-K Zr-K Y-K Cr-K Nb - K
1 74.32 24.48 1.20
1 71.42 26.05 1.53
Il| 61.91 34.95 2.14
v 45.98 50.57 0.79 2.69
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Fig.2 XRD patterns of Al - diffusion film
K2 §HUZM XRD [

AL STR RAEEY BT R, B IR R INZ 5308 R
TiAl, \TiAly Je/bi AL O, AH, HrapRi 45 )2 AL JTHR
TR 60% |, 1673 S A AL BT DU RE £
AL O, i,

WR)ZZRT XRD S3 g R an &l 3 fros, Tl
R EER 1% ~9%Y,0, FasE (1) Zr0, 12
PRI Z B % 12, 15 200, [ R R
k. 76 28. 175°F01 31. 468° % 45 H B FAAHA (111) Fl
(111) BRI K X SR A 5 3% 55 b i PDF &
J 30 - 1468 47 LU XT, 25 AR E W) A, B AT DL
Wrdr HER/ YSZ AR 2 0 AE R Al 5 A, B
t' = 7Zr0, , Hrf1 (200) SR AEAE K.

25

S
‘3 t-ZrO,
5 20 _
S -
S o
X 15t
2
w
§ 10}
K|
05 f
0.0 . ; . . : ;
20 30 40 50 60 70 80 90

Fig.3 XRD pattern of TBCs
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Fig.4 Microhrdness profile of TBCs
B4 BBEIRJZ 00 0 i

2.3 PEEEERERE

2 HTE 600 Cii 4510 T, TIAL & 4 Fd L
B/ YSZ PRI 2 I BE A B 25 R i3k 2wl
R A YR/ YSZ AR R T, R I R 45
FERBPEREW] WA v, L rh, I IR/ YSZ IR U 2 B
IR VG BE FIIR B 1/ T TIAL & 4, 1R B 51 30K
2.133 x 107> mm’/(N - m), 25K TiAl & 4 B %
1 1710, 45 1 TiAL 5 4 B0 1 BE R A0 L RE.

S #0123 70 AN RlAETE 600 °C 3 3l B 4t
Ja R THE 35 A W] X 4k EDS 23 #fr 45 5L i1 S
(a) A UL TiAL 5545 B0 10 A B W A AL A A, 156
RE45 R GCrlS ANERRTE UM AR X TIAl & 4 7= A=
TRGEMREEGERL R T , Sl A R
TiAl &4 & A 1Ak, 210 BT U098 A, 0BT R
A FIOTH ) RE J1 98055 . XF S (a) HAS ] XStk A7



360 FE PR

B3 E

*2 600 CHETHEIEZBRIAKLLER
Table 2 Friction and wear at 600 °C

Spec Surface roughness Friction Width of wear scar Depth of wear scar Wear rate
pecumen /um coefficient ,u /mm /pm /[mm®/(N - m) ]
TiAl alloy 1.67 0.43 0.59914 25.85 2.02x10°*
Al - diffusion/YSZ 1.27 0.48 0.32352 5.84 2.133 x10 3

58 S88km

(a) TiAl alloy

(b)TBCs

Fig.5 SEM micrographs of TiAl alloy and TBCs at 600 °C
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Table 3 EDS Results of different regions in fig. 5

Atomic percentage

Specimen

0-K Al-K Ti - K Cr-K Fe -K Nb -L Zr-L
TiAl alloy pt-1 - 42.82 54.16 1.29 - 1.72
pt-2 58.46 17.78 20.53 - 3.23 -
pt-3 40.63 26.91 30.61 0.90 - 0.96
TBCs pt—-1 62.45 25.85 11.70
pt-2 50. 14 11.20 38.66
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