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Fatigue Damage Acoustic Emission Characteristic

Parameters and Mechanism for Coating
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Abstract: Fe-based alloy coating was deposited on 1045 steel by a supersonic plasma spraying device.
The variation regularities of acoustic emission characteristic parameters in the process of contact fa-
tigue damage were researched using a ball-disk contact fatigue tester, and the contact fatigue damage
mechanism of as-sprayed coating was analyzed. The results show that pitting is main failure mode of
the coating under the experimental conditions of the 1. 58 GPa contact press and 2500r/min. Many pit-
ting pits were observed on the wear track, and depth of the pitting pits was in the range from 20pm to
30pm. The pitting failure was closely associated with adhesive wear caused by rolling contact between
rough salient on coating surface and bearing balls, and three-body abrasive wear among the coating,
abrasives and rolling bearings within the contact region. Acoustic emission characteristic parameters,
such as amplitude, root mean square (RMS), energy. count and average frequency are sensitive for
rough salient removal on coating surface, elastic and plastic deformation, crack initiation, crack stable
growth and unstable growth, and which are different during different fatigue damage stages.
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Fig. 1 Microstructure morphology of Fe-based alloy coating

1.2 EMEZIE

R Y S-1 A ER 4 1 g 95 156 L IR 2 AT
e fil 5% 55 S0 0 0 WL 2 B AR UL 4 g el R ) 2 fi )
T8 20k 25 58 e 22 4 1 J v JE b R 10 42 i g 55 M BB
TR I AR AT AT 0 2, 20407 eh 28 A7 1% R 2% 2 R MR DU
K FH L1 BRAH R (GCr15) 1 g Tt %l B8 48 @ L % 3 32 3K 5
P AL i o Pl S R A S S I s 9 ) g B
2N E (PAC) AE = 1) PCT-2 76 R A 38 48 0] 0% 2 42
iz 55 5495 1o AR R AT SE WL A TR AT BB AR AR R
1 AP U P % 57 00103 75 R SR S P R AR R B
o Ry R W e R [Tl W = |
125~750kHz, i# ¥k 51 % 4 140kHz, {5 5 R £ %N
2MSPS, i B il K # HCR A S 40dB ., 28 il K 4 R
W15 5 254 8 3 I (50 ~ 500k Hz) , [THEfH K E K
40dB, AR 5L 7% 34 Ry 25001/ min, 38 3o # 2% A 2t
SRS YR S 0 1Y) S KA fik Y 3 Ry 1. 58GPa, 7 K S R
{E \RMS 8 L L T EIORIF 100 2 2 8 FH oK 7 B 9% 57
iR AR ) T RAIE S 4. IR (B R4 — i i b s R 4
P i de RAE L HE SR A B ER. RMS 2
— YA PR RS IR RS 5 T B (R O AR ke
TR AEL | A 0 238 R A% 5 A M AN SRR, T AR By ot
Wi 2 % 07 B AR . BB SRR AR — W e R
WG (I T 457 52 ) ) 7 B 43 1L o s R g 2 42 1) A X B it
SR BE W] LUA RO A T B 2 SRR R E R A R
PGS BRI LR A S TR T T2 25
RHEZIESh M . T BUR TR — kg s
o TR AE AN B0 IO B R L B R v T
PR A TS, P 40 R — R 7 RS

2 XBWERESH

2.1 BFERGEERFLZHREMNZUAE

B3 Ry 25001/ min, e K IZ N 712k 1. 58GPa |1y
LB TALAME T #EAT 10 447K P38, o 9 ik
BE S AR IR T AR T A R ¥ 2R 30 P L s el i
LOLARE T Y R 2R

U T2 fi 2 55 58 0 3o AR T P A AR i A 114 A A R
WnlE 2 P AT LA R JE SR RO R B TR E
R THDHEL R ol ™ A 25 B 99 98 P AR T L ZRECHE A L AR
EY MR BUR Y I Br B SL5IT 46 B B i@
{E 5 70dB LA b2 )5 AR FE(R ) 58 ~60dB. fF 2L 1)
IR LR EE 5~10s. An1E 2 i 17 f7 sk s . X &
R ph 2R TR ) I SRR 1T ) AR 0 7 B D) Y
JTRPE TR PR L BRI SR Y o 1% B Bk J2 9 57 4514



R J2 98 55 453 P RSB R 2 B B A s LB

47

100
3#\ 411
90F l

80f / 21”
70

60
50
40
30

AE amplitude / dB

T00 200 300 400 500 600 700
Time /s

2 7RG IR AA Y 8 Al
Fig. 2 Variation regularity of AE amplitude

TR 3 Bz s v LA A IR 8l 4 i A7 A A 3
TS . P RELARS B ) TR 5 1 R 8l € ik DX SORE s 1
BN IR E W Bk . 25 MR EE A — A FEARR E 1Y
B B 5 2R TR B B, I 2 o 17,27 WSk Z ]
W ZERF7E 55 ~60dB Z [] . 3 J& i1 T 3l 4 frh X I
P TR T2 8RR AR B0 0 T B4 T AR B BB P AR I i
SeRETRE AR A PRI AR T . REUE A B B R 2
W27, 37 i Sk M) (LR AN S BRI R AL, R
(R I% 78dB. X 2 B A R 26 2 A2 N A T
LI B A M — E T BE A 9 R R T 7 AR AR R
fr 5« AR B R 8 i 7 o 8 31 7 e % e K b
TRAE SRR AR E FUR I Y i 040 R R 2
SR i Y IO 7 Bt OR O™ B JREUH AL B BUR R
e fuh 2 55 L5 T AR Pl 4 B, aT LA A VR S H ik
KIAFAERL Z I E 2 T8 i HUIR S5 RO R 2L, iX 28
RO T BT ATAE VR JZ KL F¢ i Ab FI AL B AGZR M AL
Bl 2w 37 .47 8 Sk Z [ I Ab T 2 BURRE T B BL . 1%
v B {1 2 25 52 B AS 1 2 1) 58 R (i i i 80dB.
X T ER W AR A RO EOBGT B R R AR E BN IE
S T O A T SR T R I B 1) PR R A
o RN 2 (R IE S Bl A BT Y R B0EE A
2 R GURRE YR 51 T 2 1) S0 A e 1l 7 A 9 5

BRI KRS . RETEY R B Bk 2 45 lope 57
BTE SN 5 B, al DL U T2 3% 101 Al X Jsl =
A HL TR Y 20 13X 48 58 SR B0 E B A TR
JERLT FAL . AL TR E B Br g R EUBUE I RE
o T R A BT A RE A R AU Ak SR YT
OIS YT i I 4 Ik 18] R AR e 1) BE R R L Ok
93dB. & 2 W 47 Hik Z G R REUKR Y R B A
RS AE % 235 ) 80dB. % B B R SU R M | %
1 A S EORZ MR B 2 5 BROF B IR 36 A5
G UnlEl 6 Bk . 5 i e B A O U2 R T 45 AR Y
AN TR S 3K L B AE U TR 2R R ROKR R
P, N7 Cad BT s o s PUBT IR JE B, A AT 20~

W n mmy e wea e e—w

P 4 B A Y BORE 57 10 15 B 4R

Fig. 4 Damage morphology during crack initiation stage
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