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� 1  YAG:CeKLDd� 

Fig.1  Morphology of YAG:Ce powders 

 

 

 

 

 

 

 

 

 

 

 

� 2  YAG:CeKLD XRD�� 

Fig.2  XRD pattern of YAG:Ce powder 
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� 3  YAG:CeKLD U:�MUz:� 

Fig.3  Excitation spectra (a) and emission spectra (b) of 

YAG:Ce powders 
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Fig.4  Typical microstructures of as-sprayed YAG:Ce coatings (a) and after immersion in nitric acid solution for 

5 h (b), 10 h (c), 15 h (d), 20 h (e) and 25 h (f) 
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� 5  =RSp>?qrstu�YAG:CeNOD XRD�� 

Fig.5  XRD patterns of YAG:Ce coatings after immersion 

in nitric acid solution for different durations 

 

 

 

 

 

 

 

 

 

 

� 6  =RSpD>?stT YAG:CeNOU:VWDXY 

Fig.6  Effect of immersion duration in nitric acid solution on the 

luminescent intensity of the YAG:Ce coatings 

 

sè�s]Féê��ëì�³�´$\³µ¶&'

(�)*�/����� Ce

3+

íî/�����

Y

3+

�ï.sÓâ=���P6�qsÓðñ�01ë

ì�ò³�´$\³¶Ê&1t�?@��q�W4

� YAG � YAP�À�q��ÁÂ�ÅE'&YAG �

W�8 33.317

o

�6 YAP�W�8 33.064

o

&YAGó�

��W�ò³�´$\³µ¶&01G9:(FIJ�

?@ëì�°±ô]Åõ�§�ö÷&6 YAP��¤

±ï�q?@�!"#$Çm& 

89:(F� 0~15 h�F��.*ëì�#$§

��KL�§��ëì��µ¶.!"#$øfùú

��ûG9:(FIJf 20~25 h�üýá���þ�

�4&?@8BCD���E'�(F�2!"#$

xf?@KL�}ëì�#$�ëì�µ¶���0

����P6ù±¤ÉÊà�§�`a&�� YAG:Ce

?@��	9:
�(�4� ��?@ST��

�0����& 

��������

1) �l���pq� YAG:Ce ��W4� YAG

������?��?@�� YAG� YAP��W& 

2) ¥`AB9:E'�(F��?@�KL�I

J�ëì��#$°I��ªº�6ëì��W��

 �°±²³�´$\³µ¶��·¸E§���¹

³�´$\³µ¶�ªº& 

3) 89:(F) 0 hIJf 25 h�`a��?@

��!"#$°±²IJ�Çm���ÈI��§�

`a&UV?@�!"#$xf?@KL�}ëì�

#$�ëì�µ¶���0������& 

 

����    References  

[1] Alvisi P P, Lins V F C. Engineering Failure Analysis[J], 2011, 

18(5): 1403 

[2] Foudazi A, Ghasr M T, Donnell K M. IEEE Transactions on 

Instrumentation and Measurement[J], 2015, 64(9): 2583 

[3] Buck J, Underhill P R, Mokros S G. IEEE Sensors Journal[J], 

2015, 15(8): 4305 

[4] Farhidzadeh A, Salamone S. Ultrasonics[J], 2015, 57: 198 

[5] Puls R W, Blowes D W, Gillham R W. Journal of Hazardous 

Materials[J], 1999, 68(1-2): 109 

[6] Lenartova I, Galland J, Tvrdy M. Revue De Metallurgie- 

Cahiers D Informations Techniques[J], 1999, 96(2): 243 

[7] Cao X L, Deng H D, Lan W. Anti-Corrosion Methods and 

Materials[J], 2013, 60(4): 199 

[8] Muratorea C, Clarkeb D R, Jonese J G et al. Wear[J], 2008, 

265(5-6): 913 

[9] Eldridge J I, Bencica T J. Surface and Coatings Technology[J], 

2006, 201(7): 3926 

[10] Wang Weize(¨©ª), Hong Huoxing(«¬), Wei Jingjing 

(®¯¯) et al. Rare Metal Materials and Engineering(��

���+"�)[J], 2014, 43(2): 481 

[11] Li Songmei, Zhang Hongrui, Liu Jianhua. Transactions of 

Nonferrous Metal Society of China[J], 2006, 16(z1): 159 

[12] Zhang K, Liu H Z, Wu Y T et al. Journal of Alloys and 

Compounds[J], 2008, 453(1-2): 265 

[13] Zhao Binyu(°±²), Liang Xiaojuan(³´µ), Chen Zhao- 

ping(¶·¸) et al. Chemical Journal of Chinese Universities 

10 20 30 40 50 60 70 80

 

25  h

20 h

15 h

10  h

5  h

  

0 h

Immersio n in H NO

3

I
n
t
e
n
s
i
t
y
/
a
.
u
.

32.5   33.0  33.5 

2θ/(°) 

2θ/(°) 

500 550 600 650 700 750

Wavelength/nm

0 h

5 h

10 h

15 h

20 h

25 h

16

12

8.0

4.0

0.0

I
n
t
e
n
s
i
t
y
/
�

1
0

5
 

c
p
s
 

0   5  10  15  20  25 

Immersion Duration/h 

I
n
t
e
n
s
i
t
y
/
a
.
u
.
 



� 1�                          �  �h&RS>?ThijkN YAG:CeNOU:VWDXY                      �343� 

(_h�¹º��»)[J], 2014, 25(2): 230 

[14] Zeng Guiping(�¼¸ ), Cao Yuhui(½¾¿ ). Journal of 

Synthetic Crystals(À"ÁÂ�»)[J], 1999, 4: 354 

[15] Gross K A, Saber Samandari S S, Heemann K S. Journal of 

Biomedical Materials Research B[J], 2012, 93(1): 1 

[16] Wang W Z, Liang J C, Guo X P et al. Journal of Thermal 

Spray Technology[J], 2012, 21(3): 496 

 

 

 

Effect of Nitric Acid Corrosion on the Luminescent Intensity 

of Plasma Sprayed YAG: Ce Coatings 

 

Zeng Peng, Wang Weize, Wang Hehui, Yu Jingye, Wu Liangmin 

(Key Laboratory of Pressure Systems and Safety, Ministry of Education, East China University of 

Science and Technology, Shanghai 200237, China) 

 

Abstract: To explore the application of fluorescence elements in the field of corrosion monitoring, Ce doped YAG (Y

3

Al

5

O

12

) powder and 

coatings were prepared. The effect of immersion duration in nitric acid on the luminescent intensity was studied. The results show that the 

YAG:Ce powder is mainly composed of YAG phase. The plasma sprayed coatings are dominated by YAG and YAP (YAlO

3

). The porosity 

and diffraction peak intensity of YAG:Ce coatings increase with the immersion duration in nitric acid. Meanwhile, the diffraction peak 

position moves for the coatings after they are immersed in the acid. The luminescent intensity of coatings increases firstly, then decreases, 

and finally increases with the increment of immersion duration. The luminescent intensity of coatings is influenced by the porosity, 

crystallinity and phase composition of coatings, etc.  

Key words: YAG:Ce; luminescent intensity; nitric acid; corrosion; plasma spraying; coating 
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