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Implementation of Ultrasonic Immersion Technique for Babbitt
Metal Debonding in Turbine Bearing
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Abstract This study is aimed for the implementation of ultrasonic method to assess the reliability of turbine
bearings. A modified ultrasonic immersion technique was carried out in both laboratory experiment and field
application. From the laboratory results, we confirmed that the condition of interface layer between the babbitt
and base metal be monitored by the C-Scan. The C-scan image by the ultrasonic immersion test can be used
successfully to observe the condition of interface layer. The testing with a focused transducer provides a
promising approach for estimating the extent of the damaged region and observing the interface layer
effectively. The difference of the ultrasonic reflection ratio between the bonding and debonding area at the
interface layer is one of the key parameters for assessing the extent of the damaged area; additionally, the
reflection amplitude exhibits a favorable correlation with the overall damage level. The technique developed in
this study was applied to the inspection of the turbine bearings at several power plants in Korea whereby the
applicability in the field can be ascertained.
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Fig. 2 The schematic Diagram of C-Scan system

>
)
=
=
e
>
o
[e)
o
=]
=
0,
i
fr
rN
>
i)

2
o,
it

o
ol
25
&
N
o
)
o
rN
2

fo {m
o 2 o

bu

oZ
i o
i
ok
=

ok o
>
_h’ ro
i)
i)
rir
=
ot
o
iz
Ak

fo © b rob fi pE
iﬁoﬂémjﬂ
z o 2
ok
>,
AN
i £
N
2 A
%y
S 4y
&Om‘ﬁd
s ool
LE&

o, K
o
2,

il

o

fin’

o

o

s

z
Mo
I

o

o & N E o & o
23
L)
US‘)LI
lo
fr
E
=

&
o
&

o] dripless bubbllerE o] &3l= F[4
A Hrld AgHe AxFeAEE 3
& FaAdr #Zap A-sA AR Atk
b Az ol oA AAEme 4
stREa glom, AApAnte] oiste HAba
ANARE s she RE o|EA A
3 olF¥ F v BRE AFe FEAA LA
a3 gleHs]
Babbitt 3R AA W &A= 2§t
Q z

M
ol
2
~
>
ofp
i)
£
8]
o
5
2
R
rr
o
= ol
2 N
o
-
2 N
i WUy R
o >

gl

R

R

24,

o,
Jor gy
i >~

o}

o

& Al
AEW =271 3400 AP Agth AT 27)
o

)
oo
n
kl
>0
fl

-y
o
¥
ol
>
rlr

o3 e EAEC] glth AA, 2de HA
9l Aawd 9lo]A 500 mm/secs] 27
=9 1ume 7+Ee] JU=E #AT
Babbitt ZHA}olE 200 mm/sec A=W 3
g

AeEE 5Y A%l drge Ad W

=

o
o op M

o M4
3’.2
SO T )

o

o
ok
to £



351

A-Scan

L

L

sk ol

L

27}

=

o 3

A

Ea

vl o} AAEHE A A 24 P A 4 5 (20049 8¢)

L

L

Aol

]
E=3

= B g oo B AR c " OB R db o a2 TR T o o= B
ﬁomowb_oadégm £ MR L% e @a®n 0T o
Lem e g o~ I R SR
JT R ki T g & | ] B N i M W
w o W E M E I N B S - B o) X g R
Wb = BT o s o HEHZTHSw ¢t T
T gmn T Py S S, mEATaL T o M@l
OwaﬁalﬁLﬁLm s LM LE_ETi_e¥ e <98
G o T B 5z A2 aTET" X eaw o B oy
ook A = e RGN e N T o] %O
T ok o e om 5 =2 = oo r o H [
ol w WX R T N 'l ~ oo
o 5 O e g < A R ~
g 4 § gy wE el oy 0®yn
3 WG mf‘mlMﬂ.ﬂdﬂﬁm g %2 1__0|zT1_ﬁlJIHL btaaf el <~ o o R o wﬁ_‘ ot
el ! T ! < Ligiiny o N L. ey
W S g S R A T G cem e A <t
~ ¥ I Byl N B o T AR S = =
7]2._ i B @ 5 ﬂXAomaﬁﬁiourm POL LMEH‘_JIE1
o o W P T = o - Julie BS w A 2 B X o =n
oEow WE S Bn_ Ty sk T e Mw
o = zomm ol m ﬁa\ Mﬂ_ﬂu T L:ﬂﬂ ﬂﬂb 0 oﬁaﬂ %o
o L R ol T do Ho o) %o T \%Ldm.xﬂﬂumli = inl,qﬂg‘_t
W U w Mo s g vEw - B TR = )
w O e B, E PR ERER RN AR g W R
¥ E e e - &%ﬁusoﬁeﬁﬂﬂmﬂm&ﬂﬂaﬂws%A
= o W% P L L TR T
o B F AR o) Mo @r SR o T s MW AT % o e 5 oE N
™ o oo odp o B oop of IR oy T R R S
A R - SR i B e oUW N T
A O B K B M G Sl I ™ < o e o oy g o Ho 9
o#uo_e M. Quﬂrﬂaaid\io#di ar Zmﬁwmlﬁodlmolqowﬂﬂu
.&}m.m_h%ﬁimoﬁu%mﬂﬂ%@i o WEFTOS wERET W
p PR BEAT AT oy BT Dy x PXgREE,ET T s
—_ K v o
W X .xﬂiuﬂﬂﬂmo%ﬂﬂmﬂi ™ ﬂmw@%wlﬂmw—r%mm% _
TET B E R e R P S R .
Eﬁ%ﬂﬁa%ﬁﬂo?mﬁﬂg@w%%ﬂ R0 _éwm%lmﬂ%wﬂ_mﬂéAz‘% ;
o — o ol o) T WP 0 — i
%gmw%%%q%%%m%awm R M%wmﬂmaimﬂ@ﬁm& :
UM g E e TR L A _Fa =S YL BT o
IO = TR ) P ol ﬂwol}oﬂNEHT1m°o_emL5ﬂ _
X o o TR o SN R R o ol N o R = . s
N o R monor SN g N w T og Moo o .
7ﬂ%%ﬂ%m®ﬁ =W g Ew A - - SRl ?
Mdmmmﬂuino_uﬂﬂlmew_ﬂlaﬂl Wo q_olﬁolﬂaw% H @Lﬂjﬁiﬁﬂnm‘_mmge%ﬂﬂﬁq = N
pmjmlwr_iz]quﬂ,mww%_sog% S < ERogpe o9 g A o = 3 s
R I o N E % o - T < = of Ho 3 , .
x e o M MAA}wn%m%%%? I moom KBy Hﬂ%ﬂﬁoaﬁ s
Moph g0 4 L@ ® TR o N o S I e Jo |
R A | — ~ g | o = < B W o
ol & ﬁ_/dr%ht s U #n /@ U Ho R - s o
il WK B o P o B o T A gEm BT R
w A Lo S = W el L o 22 w2 e L JARCARY
To BT < o Ap B < Ao ® o ' - = W BT < Sl N o
Fe T EH o HALTHIFTERRTTHT o Jo 7 AT T M 4 Ho ™ B o

Fig. 5 The signal of good bonding interface

Fig. 3 Adtificial FBH specimen
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Fig. 6 The signal of debonding interface
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