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' Thermal barrier coating
2 Composites
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' Dispersed phase

2 Transition function
® Gradation exponent
* FGM films

® Interface-FGMs

® Bulk-FGMs

W il g Gliaasli 19 g A aylodis ol pil Sl o aalilend



https://dor.isc.ac/dor/20.1001.1.17353351.1393.10.2.4.8
https://jicers.ir/article-1-400-fa.html

W il g Glisnli 19 g A ajlodis ol il Sval s aalilnd

)2 45‘_;[_5)3 w_.{)b )Lo\_w)’.’) )2 L.S—A‘)] ).u;.i (gé.” -4 ‘}st 4"‘“’9“." )L.'>L.» o Llods o3l ‘_')Lw.’ q ‘)S\w o )b.‘;lu: 9.) L)"‘
L olyom ¥atiz (5L slol & 45 am3 e & (lsond S 7 5 05 15 IS s (0 -8 S sl Lo
oalawl sl cpl jl diwgn Sl dbul (gly cuslio o9y (090 Cde a4y CAEl 05 o Y o ;3 S o Juad 3959

[

(1) eabs

YY VY] g 0

(1) ssble

L4

DV il conly o ctmg 3l cor Cooms FOM L5 Lo 45 6,15z ,b -4 S

2 OlaSie S e 5 3 1) = el gy FOM sl Sy (olss b askad )5 CusBgo LS| e S5 6l

N
V. =(222;hJ (v

255 &5 4 Cusl oo S g N ol abais ] 3 03lo ez yuS Vim g e jl alold Z bl cobies h o] 5 oS
o3 o Ui [N il ool (lil ) oS i Sl Ve JSUb S o0 asula |,

1.00
N=0.1
0.75 N=02
N=05
~F 050
- N=10
N=20
N=30
025 | N=50
| N=100
/ N: 100
0.00 L : :
-0.50 -0.25 0.00 0.25 0.50
Zlh

VY] (N) o S )l il e (sl caaliess o 318 aujgi—Ye S

:Wi)b o)Lw,\,o Jl}o LS])? )ig..) d).'o )‘
P, =) PV, (¥
j=l
5 2 o e o2 Py g Vi g s 0y 5 )l bluil o ps b Kb Jgte e o0le S50 (Shag Pr ] 5 &S
tem il ) Wb dlge e s3> foete &S Cunl S5 oY i odle S

' Continuous structure
2 Stepwise structure



https://dor.isc.ac/dor/20.1001.1.17353351.1393.10.2.4.8
https://jicers.ir/article-1-400-fa.html

[ Downloaded from jicers.ir on 2026-02-19 ]

[ DOR: 20.1001.1.17353351.1393.10.2.4.8 ]

2 Vi =1 \i
i
Loy Jole bl el gl YU (clalod 3 oolo (sla 5519 g cdigui so odliiwl YU (slod 3 (el FGM dlgo 4SSl 4y s g5 b
ol Ol oS S 50 w20
P, =P (P, T +1+PT+P,T* +P,T?) (®
ol D990 xlye 13 o 1olie g 0dg Coglite [ Shg b (gl a5 s o> Culyps Prog Pr Py Py (P Lulys o
o> Seslyw J8 5> 93 FOM G gl 368 kalgy 4 255 L

2Z+h

N
Pf(z,T)=[Pm(T)—PC(T)( j +P,(T) (5

FGM yolg5 a8 amd o olis 595 Sluwle .l Saalpw (39 Po(T) g 36 S5g Pm(T) c2les (Sig Pr ol o oS
@t 0Pl 595 588 4 S s (SigSy Sl (o 0,5 )18 a2 gidy90 1L A 9 FOM s Sy (2l 3
ol pis pials gl Mis orw p Hlas 350 Baa sliwly 3 dipe (Sl SO 4 oS a8 Cunl pl pgd S5 )0
Sy paseics (Siye bulpd g ouin 1o 1] g, cnl 53 sl aBbanug € ugSae (b (39 o & g,
L;)_.fc)b_:l Lmui e LS’L°)§ u,u.u 9 ) 31y by.»‘;o W :\Ja‘ 4.:94» Li.} LmuT uo|9> U"L‘"‘ 29 o.\wul?wl b]ﬁa e
1S L oably ods 5 48 590053 5 b pealodnsy diagy Lol @ LT 487 1S o gl odle plSotin] b dunlie b g o
2 gy ol )l ald [V ooy diiny byl o a0 U o o daldl 1y I8 pl g ouiS o0 )15 Ty ldas [FXe Sgo Cuns

Do o odaldo VY SS

| s |
¥
| S0 Bl |
¥
=
NP

M a5 a5l gl A

¥
[_ Lo sl

| Sl e

.3|5u: |-=-L$:|"_..|| )L:.u:

[VF] Gl a5 GaalS (sl msSine (oo g s lsm o= JSls

"Inverse design procedure

W il g Gliaasli 19 g PN alodis ol sl sl s aalilind



https://dor.isc.ac/dor/20.1001.1.17353351.1393.10.2.4.8
https://jicers.ir/article-1-400-fa.html

W joal g Gliaasli 19 g D alodis ol sl Saosl pau aalilend

doddo —\-0

JWasl (53,8 SLals) | ol Kenl jlisle i lo 23,8 pudds dls o 93 4 lsie L) sbay | FGM cdlo 1y
(o) " S 9 0 5L )

JENIE QUNCREHJ PO PPN -DP3 I ISPRER S-S RUR P NCH [ PREPSN R I
Sl T3 s itle (650l sy )l 51,5 laydgs b g "osle i 1 SL3LS ksl pBapls cale slise
53 Oyt S g A5 S yidin b o (gl sKon diald 5 sl aisls (Sew (y5ld 5 (golail a1 1, S 5 38
S gl g aS closle JWsl b Red odle G (gjlulis anl)d )3 gd 0 bas SLdLS S i Juab 4 o3le Jla) b o3l
illiz 5 (g3l San claaildog 5o Joas S5 eole S b (Sl plae b (15 a5le) (25 e
)03 349 Cudgaze 5, sbul bl b g e 48 oo ybdl S g9 3 Lol S sloul dtge s, (ols kil wiles
DIV Jeasl slozsl b g obgr 5 g (3,5 SKid Sl g oadplos (45 GLal)S | an Ygane Cs o po

" SS ,g9-Y-0

Jlas g e 033 J3 wb g9y calise oS 5 b claasY 5 03,8 oS wal |y odle ya jl Cunlio Hlade lanl a5T)s cpl g
Soliwgpl oy b B g3 oy dlasgds sadewS 5 109w dls po 13 [YOJASL yio lee /Y 39dn L 4Y ja cwls
P gy L o 555 il 5 S35 3L o9 00l 5 S5 i b S 5 lu3lS y ogdle 350 03,88 5
ojlilay sla J5dow 5 sndz) s odle 5l cbon e )0 oS S plad jl eolaiwl b (puioren cCanl ol LB Sis
o JSs g cuS 5 ol 0 aS LB cile sla by, dxwes b [Y5 ]vges dloul |y LsLS cpl olgs oo 15,105 o 3L 1, 295
[VV] casl 3)8 LB FOM (sla)lislo cabo sl j b9y ol b oo JyiS 6 5mnlS’ hlb Lawgs 9

BT (gl il g gD (g S iy, Y0

sl (e 59y 48l gmasl ilid Sl B S algys gl oyl e (BIUSE gy S g (S
&S asy dlp o 3 1) smmiluges 300 6 o3I b (oliend oS 5 gy 0l 53 ST VARG o Jlosl o5y )
od sl GULS pgsinogll /Liegll g Liogll /L3S 15 sl FGM 39y ool b 395 o 3lu] (Lol S <Ko coutd yuuis
(Y5 ]

I sl S ¥

JS5 (mye labad o 395 g0 03l ilisen (slacuS 5 L (slalg 1l (5 lg5 (S 4, ) eslisl L FGM (8 Le (sl
Lo oyl g @b (gl « U1 (glod po (o Sid | dmy gl oo 0> o259 9 0oy pB slalg 3l plaS ]
2L iy ol 4 ol 185 4 5V el yi0g S0 Voo s 5 Logas otalcuwdas (cladY cuslses S ag |y p5Y JSs
V7] s (ot odimn e Wy o

! Building the spatially inhomogeneous structure
2 Gradation

® Transformation of this structure into abulk material
* Consolidation

5 Constitutive,

® Homogenizing

" Segregating

® Precursor

® Automation technology

"% Dry powder processing

" Slip casting

"2 pressure filtration

"® Tape casting
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" Infiltration
2 Self-propagating high-temperature synthesis technology

Electrophoretlc deposition
Moblllty
7 Slurry deposition
8 - Spin coating
Spray coating
D|p coating
! Plasma spraying
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