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Abstract : This paper deas with the caculating of depth of laser-remdting layers in the plasma
gorayed Al,Oz ceramic coatings udng infinite half- pace model and idea-contact-double dabs modd and
the comparing with the experimenta results. The heating and cooling rates can reach 10° /s and the
temperature gradient is about 10° /mm. The vaues caculated with the latter mode are more
goproximate to the experimenta results than those with theinfinite half-gace modd. The coating desgn
hasa strong efect on the remdting depth of ceramic coatings. The remeting depth of Sngle ceramic
ooating reaches to the maximum vaue. The introduction of bond layer and trandtion layer will reduce the
remiting depth. Furthermore, the depth will decrease as the content of doped S0, in the coating goes
up. For the ceramic coatings with the same desgn, the depth of laser remelting layer increases with the
output energy densty of laser.
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zZro, 3 °© Al,O5 [7 8]
Al,O3 ,
1
1 o1 A Al,O4 .C Al,O5 +
13wt %TiO:( AT) ;
( A2-A5,C2-C5) 50 m NiCrAl , 450A ; (A3-A5,
C3-C5) 2% m ( +50 %NiCrAl ), 530A ;
A 20U m,C 25 m, 530A
CO, 10. 4 m, 5kW ,
Xy 0 10cm/s
ceramic ceramic + 3 %90, ceramic + 8 %90,
ceramic ceramic + 50 %NiCrAl ceramic + 50 %NiCrAl ceramic + 50 %NiCrAl
ceramic NiCrAl NiCrAl NiCrAl NiCrAl
carbon sed carbon sed carbon sed carbon sed carbon sted
Al or C1 A2 or C2 A3or C3 Ador C4 A5 or C5

Fig.1 Schematic diagram of coating déSgn and numbers of gpecimens,A;and Ci(i =1,2,3,4,5) represent
Al,Oz and Al,03 + 13wt %TiO, ceramic coatings ,regectively

Table1l The parametersof laser meting of plasma sprayed AT and Al,O3
ceramic coatings

J/ cm?

No. P(W) D (cm) vs(cm/'s)  E(kW/cm?) I/ cmd)
AT 1# 400 0.2 5 12.732 400
coating 2# 500 0.2 5 15.915 500
Al;03 5% 800 0.25 6 16.297 533.3
coating 6% 1000 0.25 6 20.372 666. 7
AT ,
1
E , )
D 'E=4x P/ (1-D?) , kW/ cm? J ,
, P D Vs

2kw

A|203

:J= P/ (vs D),
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FPT(x, 1)/ 0x*+ g(x,t)/ K= (UK OT(x,t)/0t (1)
, K Lk g(x,t)
g(x,1t) =2;€'/*P65(X- on@ - t)/ D? (2
5 ddta n  heaisd 1 . Po ,D
£
:x=0,t>0 O0T(x,t)/0x=0 (3)
0 x<00,t=0,T(x,0) = To
& PokY? . _x
(1) o<t<t |, T(x,t): T(x,1) :m(t)”'ﬁeﬁc{ J4—kj (4)
T(x,t) X ,T(x,t) t
t>T , :
_ & PokY? 12 —X 12 X
T(x,t) = TD2K t~ “ierf »/4_kt - (t-1)"4erf m (5)
ierfc(x) :
jerffc(x) = 1/ e i xerfc( x)
effc(x) = 1- erf(x)
erf(x) = ﬁj:e'zzcﬁ
2.2

(1) (2)
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, x=0, - Ki(0T1/ Ox) = & Pyl (1 D?) (6)
y X = y K]_(aT;L/aX) = KQ(aTQ/aX) (7)
T =T, (8)

(1) O<t<t ,

_&:Pokllz 12 I nl; | x- 2nh}|

x < h , Ti(x,t) D2 K, (1) nzwﬁ ierf Aot (9)

& = [ Ki(ko) V2 - K2(|<1)1/2 [ Ki(ka) V2 + Ka(ki)¥?]

2nh |
_ /\ 12 I nl | x +
: , D2 K, (1) "ZE ierfc Ayt (10)

N = 2 Ko (k) Y2 [ Ke(ko) Y2 + Ka(ka) V2]
(20 t>1 ,
x<h, &Rk’ ol | x - 2nh|
Ti(x,t) =D K, (1) nsz ierfc Akt
U2 [l | x- 2nh]|
- -1
(t-0)2 SEtieta (11)
x> h %_k”ﬁ L x+2nh|
, A 12 | nl;
T2(x,t) = DK, (1) ZE ierf ot
2 I 1 x+2nh|
@ "ZE ierf ro(t- 1 )J} (12)
Table 2 The thermd parameters used in present caculation
, AT ating t melting point K k €
1n
Al,Oz;  TiO, P Tw( ) Wi(em ) (cm¥ 9 (%)
Al O3 coating 2050 0.10 0.023 82
TiA|205 TiO, coating 1850 0.03 0.008 89
AT coating 1800 0.091 0.021 83
[12] 5% carbon sted 0.256 0.036
, 1800 Note: K - thermd conductivity ; k - thermd diffusvity; € - secific abrption
2 [10 12]
, 10° /s, 10° /mm
) Al C1 ,
3 , AT Al>O3

AT
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Table 3 By comparin of the maximum vaues of thickness of laser melted layers caculated
from the abffve tw9 models with the corresponding experimenta valuesin AT and AlL,Os
Al,0O3 ceramic coatings
coating type AT coating Al;0O3 coating
condition number of laser melting 1# 2# 5# 6 #
energy dendty J(J/ cm? 400 500 533.3 666.7 , AT
thicknessof meting layers hdf-infinite 224 310 291 379
um double dabs 157 197 187 225
experimenta vaues 128 162 240 263
4
4 AT , 17 (
4000/ cm?) 1281 m, :
, SO, , , 61 m ,
Table 4 The thickness of meting layers againg the coating desgn
, condition energy densty thickness of melting layersof AT coating{ m)
, number 3/ cmd c1 c2 Cc3 ca c5
, 2% 1* 400 128 / 115 80 61
( 2* 500 162 / 136 88 64
5003/ cm?) thickness of mdting layers of Al,O3 coating{l m)
/ / Al A2 A3 A4 A5
1621 m Al>O3 5% 533.3 240 210 196 172 /
6" 666. 7 263 / 223 210 209
) ) | o |
240 m A4 172 m, 666. 73/ cm>
263 m A4 21 m ,
SO, ,
5
, , AT Al>03 ,
AT 1800 , AlOs
2050 , 2" AT
5" Al,05
: ,Al203
2050 : 5% Al>03
; AT 1800
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,  AlxO3
, AT Al,O3 TiO, 1 Tio,
Al,03 3 , 0.03 0.1,
0.008 0.023 TiO, , ,
, AlL,O; TiO,
, TiO, ,
TiOz 2* AT 5#
TiO, Al,O3
/ , ,
, SO,
, , S0,
6
10° /mm , :
(1) ,
10° /s, 10° /mm (2) ,
(3 : ,
(4 ,
’ ] y SOZ
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Devel opment for the atomic resonance filter

Zhang Hua, Ding Yingchun, YuJunhua
(Ingtitute of Opto- Blectronics,Harbin Ingtitute of Technology ,Harbin ,150001)

Abstract : In this paper ,we introduce the history and research state of atomic reonance filter and
point out it’ s developing future.

Key words: atomic reonance filter operating wavelength filter passband interna photon con-
verson dficiency regonse time
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