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Abstract; Mechanoluminescence( ML) materials SrAl,0,: Eu,Ho(SAOEH) were prepared via solid
state reaction. The XRD results show that the as-prepared sample is mostly monoclinic SrAl,O,
phase. The SAOEH powder was mixed with high elastic resin to prepare ML thin film. The photolu-
minescent intensity of the ML film increases following the increase of film thickness. The SEM re-
sults reveal that SAOEH ML particles disperse uniformly in the resin. In order to detect the weld
seam defects, the SAOEH ML film was pasted in the backside of welding steel plate. It can be found
that the ML intensity in the weld region is stronger than that in any other region. In addition, the
ML intensity is enhanced following the increase of film thickness and reaches the strongest when the
film thickness is 0.9 mm. Furthermore, the SAOEH film can be utilized to realize a real-time re-
sponse to the fracture. Combining with CCD camera, the visual detection of steel weld and location

of the defect region during the cyclic test can be realized.

Key words: SrAl,O,: Eu,Ho/resin films; mechanoluminescence; defect monitoring; fluorescence sensing

Wi B 2017-12-10; {&iTHHA: 2018-01-26

E&TE : WEARHT EERGVEE S50 H (201810018) ; 2017 AFFEREEAT S AC Bt 2075 AA T H 5 5K A SAFRL# k4 (51102201) B2 B0 H
Supported by Key Project of International Cooperation of Fujian Provincial Science and Technology Department (201810018 ) ;
Outstanding Talents of The New Century in Fujian University in 2017 ; National Natural Science Foundation of China(51102201)



1226 K ot

¥

39 %

1 7]

Bt 25 161 1A A WL MR i 2 W R ) R
ek 9 BLAR 2 W AR R BF ST A B A TR T
CARHRRT X §h4, @M i 0Ot % 4
Foy B0 8 42 LT 40 98 T 6 45046 30, a0 ) 4% 3
VA I R G S R AR G T O 4 B
LT ARG I R A I e A M 3 2
BB G B R T R
2t fE I B 2 I B R AT K A TR — B R L, R
H 4> I7 v FURE R At B R i W, O B L A
By N B, S AR X HLBRAZ AT v 10 58 S 4 L
36 7 T — A S I RS I R B, RE 6B B O AR E Y
e 8 R 7 8 B T B . H RTALAR
FR PR DR AT R B T IO AR
IR SRS X B LR T B AT Y L B P e 4
P2 U L b SIE) ) DA M OB | Rl v 5 A U
L 1) 2 AR B I IR, O EL 78 0 2 1) B0 037 5 5 77
AR B HE R A B S L R
WL X e A T RE S BU™ S o BT
R BT ) T R B R LB B A i — A TR
PRI 2%, b A ] sl 0 T 72 A B9 5 B W, R BB S8
IR H WG e R e 22 4 o (ELLE R 14 3o 2 o 3
T2 0 A T 8 i, 0 T3 R oK, 7T SR
PRI 7 ¥k o BF R L ST 4 R AT AT A A
I8 3 SRR B g 3 A 4 AT AL, TT UL LS
I A F 2 2 T I S A A L . RO R
W], 2 71 % 6 kBT Xk oy S 80 g -6  He, k F
i 5O (AR g — AR R A G
A B F1 KRR B B RS 8 V2 B R i)
A T vk, QR ) % 0 RS R OE kRS SR
gh et g pe b R AT 5 A
SERE I ) S YRR I 5 T 45 4% B ) 2 6
T, 45 5 BB B E A S AR 2 B I BE T

AT FEAEHE T B 1 KRR 0 B 1 %
ISR % S [ I 3 S 006 T S Ol SR R A 5 o) R
FEFER b, T W E B O R
R e 4 1 W) 19719 2, FRATT SR FH CCD R AL A AR L
Fy L 7 0 P Ak B 3 o SR AR O B9 o SR
Pl AT Ak R N 6 SR, W ST A AR b B B I
57 7 2 S THE B % Ol R B ) X IS 6 B, h I RO
I F) 1O AT R SR

e

2 % B

2.1 HmuEl&E
2.1.1 B HERBAK Sty 45 Al 0,0 Eug s, Hog g
(SAOEH) & 4] %

R it ) T R FH MR Py R T R 5 e b2 o
LR HL SrCO, (AR) ,ALO, (AR) ,Eu,0, (99. 9% ) .
Ho,0,(99.99% ) , & A HHi bt ek rh A i & &
B R R A, R S 2 RS, Kt 4r
49853 AR S TR S v A R, =S Kb 800
CHiRE2 h R EZERGUEME 1 h, Z)5H
FER A R R R b 7255 18 )5 R (5% H, -
95% Ar) 1 1 300 CHBHE 4 h, 3RV 1 2 % R L
L WEAR BN R T & Otk EE SAOEH
2.1.2 SAOEH E H & % % it ¢4 %) &

¥ _E R4S B Ry R AR i SAOEH F1E W B g
i oy 1 VIR & ¥ 5105, A 2D o 1 &
AR It 1 5 R 5 A oS TRAR b i s R
FFZ 0.02 MPa,5 min J5 BUH 08020 % 6 5 v i)
S Kl 58 LA TR A R o 1 I 2 A
AN Ta) JBEBE AR L BE R T ST 205 W 24 h
S el B DS L LB A 30 AT 2 AN ()
JEEJRE B N 7 e G
2.2 REAHZE

¥ H Panalytical X’ pert PRO X 2% 45 R A7 5t
A 7 FE A 1 AR S5, 280N CuKa (A =
0.1540 56 nm) , % B FE 2l 40 kV, 45 H 3 40
mA KR 0. 026° 5 3 15 14 & AR 5615
K % T B ASDOEO0 1A FLS920 Wl 2 . i I
ML 5K R T ZEISS IGMA 54 i 55 i 17 W
ZL o O T DN A B AR 3R D N ) e O v TR B N T RO
PR, RITCRHERE AAEM RS, KA
J12F R B LAY I Bl ke TR A, 7E TR £ A i
O IOV A% 3L CCD AR HIL, X5 40 Al A i i
a4 B A AN R 20 N AT R o TE R g i
(] Ao, XA ity 2t 0 1 0 R A S AT R, R4S
i 3 R G HRE il B 45 Tl 22 A . B AR S it 2P R
N B A S O T RS B T AN AR |, 28 365
nm ZEAMT R 30 s, SR 5 [ 8 78 ) 2 S gl |
[E] B 2 min J5 #1477 22 508 . >k H] HAMAMATSU
€9692 St WAL (Ot F A WAL LA 50 ms ] 5 —
A A50) R I g S DB T & S v R Y Ot B
WA SRS I ) PN T & O T S S IX B 6



559

I, 5. SrAL O, Eu, Ho/ M G IV 71 % 't W 5 78 5 4% e B A6 I o 9 12 1227

Koo AT AL I 3R ] 22 8 /K Ixon Ultra 888 CCD
FABLAS B 2800 2 H 9 40 AR A [T R 4R i e it
]2 0.01 ~ 10 s, AHALH & L N - 65 °C, ik
TEA TR A PF T 400 3% 187 B2 3 2 6 1 L g ot
55 B0, ZE I3 /T AF 5 7E 365 nm $RAMT T RS 30
s, (B f@ 2 min J5 AT AR G SE 8 . 25 R AT Andor
Solid il orgin8. 5 % X 5K 4R 2] #1415 ik 47 4k B,
5 2 I e e W R e R 2

3 4RLi®

3.1 #&H XRD 5 #f

1 Jg 43 RE i SAOEH [ X S48 44 41 (XRD)
3% A& A S A OHE 5 B ofE R e (PDF#01-
034-0379) il HE A — 50, & BUAIFE it 3252 AR J2 2
BHRER P2, 454" SAOEH # i i AUA7 18 D Bt (1Y
AL O, (s BRYE ), T B B A5 RO RE i 00 B ) 32
97 S e A RO R g 2 B 4, U T I A D B
Ho'* il Eu”* B T I AR MU B i ) B AR 251

2 3+
SrogrsAl;9704 Eugas, Hopors

* ALO;

‘ JCPDS#01-074-0794

15 20 25 30 35 40 45 50 55 60 65 70
20/ (°)

Intensity/a. u.

K1 SAOEH iy XRD K
Fig.1 XRD patterns of SAOEH samples

3.2 SAOEH/WIEEEN N A XBBENXEE

2(a) fr7n g SAOEH 5 il & 5 I & O
We. 7F 365 nm JEK AL T, SAOEH 1) & 4
Tk T Ve 2 Gt HLVE B T B 450 ~ 650 nm Z
], &Gt fe RABLZE 521 nm &b, BEBA &G0l
Eu’ "7 [ERE, LL 521 nm 4R S W K 15 31i%
FER B & OGE . 78 512 nm ) W5 R, SAOEH
R TS I — A T RS, FLUgE AT
WAk 275 ~450 nm 2 [A] B KA MR Bu®t
BT 41°5d 2 41 PR BRIT &, Y Ed®' 523
RGEB BT 4 ZPRT R S B (M ES)
AR R 4105 d, 2 S5 B A5 I T IR AT R A [ 2 S
AfT NP2 AR S0 00 o IRE B 14 K 5 5 8

Jei b R WL EE ] Ho ™ i & 5 i Kk %, it
Ho " I RAE N &N Lo E2(b) ~ (c) FimA
ANFEJEE(0.3,0.6,0.9,1.2,1.5,2 mm) W 1 &
TR B4 & S 1 RN K s X L, T LB
I 1) S s J3E Bt o HG JEE ) 3 o 6 K, LA R
T2 PE G 2, 4 365 nm EAMT I & 5, 7T B &
b U5 B 2 (0, 3 W R

1200001 ) Eyiation Ao=521 nm | Fmission 4.=365 nm
— ; —_—
1
= 90000 E
< '
; 1
E 60000F i
g |
E '
30000| !
)
| | | |
200 300 400 500 600 700
A/nm
000y 2 mm
—— 1.5 mm
4000+ —1.2 mm
5 ——0.9 mm
X L —0.6 mm
ii 3000 —0.3 mm
£ 2000
=
1000
0 | | |
450 500 550 600 650 700
A/nm
L(e)
4500 y=1543+1096x .
oo, F=09884
=]
3
g
E
L]
1500

0.‘2 0.‘4 0.‘6 0.‘8 lfO 1.‘2 1.‘4 116 1.‘8 2.‘0 2.2
Thickness/mm

2 (a)SAOEH JAOGHEARIA A 56 RSO OGS 5 (b) AN [R] R

SAOEH At ) & 5T 96 35 (¢) AR JE B SAOEH
KGRI ST 5 30 ) R AR I KOG B Ao
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