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Abstract: Acoustic emission (AE) signals during different contact fatigue damage phases of Fe-based
alloy coating were collected. The signals were {ive-layer decomposed and reconstructed by dB10 wave-
let. Characteristics of waveform and frequency of AE signals during fatigue damage were analysed.
The results show that continuous type of untreated AE waveform is dominant during crack initiation
phase, then mixed type is dominant during crack stable growth phase, and burst type is dominant dur-
ing crack unstable growth phase. That separation fatigue damage signals from interference waves by
wavelet transform was achieved, and fatigue damage signals of improved signal-to-noise ratio were ob-
tained. Distribution of frequency is different during different fatigue damage phases, and the more se-
vere of fatigue damage, the more extensive of frequency distribution and the larger of waveform ampli-

tude in every layers.
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Fig. 1 SEM morphology of Fe-based alloy powders
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Fig. 2 SEM surface microstructure of Fe-based alloy coating

BRI DA 7 R A5 o A Bl e Bl R S A% S
B2 e B R AE BT . PCT-2 75 & S A T 3R
G Uk 2 4 ful i 57 10 2 AR 0 7R R HE 5 EAT R B
F FH AL 1% 28 A Nano30 %I R B s AL &% 2% . 155 Rk
Ry 1 Mps, B & RS HORE Bl 40dB, [T (B % &
g 45dB,
1.3 /MNETHRER

WIE P ST R R S R RS . 8 TR PR
55 WA T AR 5 3 B, NI R A ZR
JBEREVE S T LAXHE 5 BEAT AN [ RUBE 1 43 fife A E A4 AR
155 AN TF RBE W 2015 15 B, A8 T X5 {5 5 B 08 R R AR
MEFEAT 54T

N BRI B B U) E R 1 @ () € LP(R) -F- 5
T L BR 5 A A R AR e o) T JEE 251

c¢:JR %Zdw<oo D

WIFR () R —AFEA /N BB /N . (D) S /N R
R T3S VR A5 1 4 B BB () 28 0 45 PP RS I 15«

1 t—0b
Jrar?
K a HREWEF 0 HFBHEF LKA o (OB T
SR a b /NEIEREL, BT o flo RESEANS
B LR @, (0O RIESL /NS, BAERE LP (R) %5 (1]
PR BREL F(OTE/NIERET BT AR H R B £ (o) W 3%
SN AR e R GRh

Wf(a 7b) -

@ (1) = )a,b €ER;a#40 (2

| rg =ha @
R a

a

HEM A G

AL b
i) _chL: Wi Ydads (1)

e 52 Briz M JC R AT TRl RSB, M 22/
WA LA Bk . R SRR T o FIOE RS A
T o MEBAL A XD B BAE a=al,b=rkalb,.j € Z,



50

MR TAR /2012 4E 9 1

Horpao bo P LA R B /N R ECEE )
O F
@j,k(t> — a{j"/zgo(agjt—kl)o) (5)
BREC £ (O BSHUNB AR Rk AR
WGk :J f(Day ¢ Cay’t — kby)de  (6)
R
T /N D A A 1 A 2 3 G AR ) g
F@ = D> TW( g (0 <)
k

J

2 XBWERSHHN

AW R dB10 A /N X Uk 2 AN [6) 9% 57 3 4
B Be B 7 K SHF 5 3047 5 BN R EA . S R
WIS W E S d B MAE S, a RMEME .
dl,d2.d3,d4,d5 1 a5 43 B KR4 1,2,3,4,5 Z4005
55 .dl,d2,d3.d4,d5 5 a5 2 {5 5 0 40 2R [
4351k 500 ~1000, 250 ~ 500,125 ~250,62. 5~125,
31.25~62.5,0~31. 25kHz, EWNIMFRFEV, 52

1) 2 i % 55 403405 90K 32 A3 A #E 50~ 1000k Hz {15 [l
P H TR )2 % 55 B4 0 R R IR AR R B 2%
5 U 2 N I e o CHLBR L2 ) 2 4L oK ok 1 2
ZLECHEE A NPT R DL R A ORE Y 0 AR T AR L K )
4 5403 5 08 & 0 7R R A S R R O TR Y B
DA N [R) 9 57 75 2 S 05 400 23 1 4 17 338 BF 5% 348 Ak
&AL BB .

AN TR 9 95 184493 B B 0 R R AR 5 4 5 R /N oy
fife FEEAG J5 0 00 %R 5 DR I AAE A s a3k 1 Pros .
A DL & BTE S [R) 1) B f 9 57 481 403 I B /N U 4 f A
A4 S B A S o A R T S R TR 19 Bl 9 97
403 09 I D 2% 2 B U TR (B S 3 K L R B
95 450403 A3 4 A 3 B S Iy Tz s R R B K R
PR A B fe 2R A2 R 9 07 40405 1 A R L gy
M E 100~325kHz {6 [l 2 W, fE 2 8L R R Y R By
B 9% 55 30005 I IR ANAL 43 A 7E 110~ 370k Hz, 1fif H.
A2 8 L 4 R AR 4 T8 TR A 500~ 710k Hz Y 5
A 43 s 60k Hz LLF A AIG A3 I 43 32 2 2 IR B e %

R1 FARAEFHRGMENERZGSMRSEEERENS S

Table 1 Distribution of AE frequency and waveform amplitude during different fatigue damage phases
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Fig. 3 Morphology of fatigue damage of coating

during crack initiation phase
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Fig. 6 Morphology of fatigue damage of coating

during crack stable growth phase
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Fig. 9 Morphology of fatigue damage of coating

during crack unstable growth phase
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