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Mickel based superalloy 1s extensiv :[y' uscd as blade in hot sections of power generation,
under very high temperature and corrosion itmuapﬂut/'_,;ﬂlmc components are degraded by oxidation
and corrosion. A new method to unpmﬂ.c 5": D.H]daim and corrosion resistance of nickel-base
superalloy is aluminizing. Powder T iguid l.'_'ufhug, 15 i recently developed aluminizing process, The

objective of this thesis wn;wﬁ/u tft’tc!. of Xhiing time and ratio of ALALO, on the coated surface
‘"gniﬂt IN7

and GTD 111. Microstructure and phases appeared in

}é!w! ‘\hck | h;sc superalloy grade IN 738 and GTD 111 were
produced by alumimzing 1 2 p:mdcr I;mnd coating. Mixed powder slurnies of Al with ALO,
stirred with ethyleneglycol was pe
under Ar atmosphere. The sm#lh mﬁied Id?ﬂs&bt controlled by changing the powder mixing

o2l

ratio and coating time. Suitable Al: -ﬂilr.G»-f&lm malcnals which are pure Ni, IN 738 and GTD

cd uﬂm 'apv:{:m,;chs Jand the specimens were then heated to 1000°C

--

111, n the study is 7:3 for the huW@ time of 4 hr‘J“

Coated Im*tr‘l’ \ ;’JNIAI and pure Al Increasing

Yy
aluminmizing time |ncreawathtckn:ss of NLAL whlhimuunt'aniAJ and Al decrease. For IN 738 and

GTD 111, NiLAL, N:M!ﬁd AlCT..are found in coated layers. —
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y a 4 a . 3 y
i‘l']‘i'Nﬁ 1.3 AAN1TATIVUATICHUUIADUNIADL U ??II'JEJ laser particle analyzer ﬂﬁ\iﬁ 3

Sampla 10 A203 Run Mumber @ Measered: 31 Mar 2007 16:04PM
Sample File CHULAY Recond Mumber 2112 Analysad 31 Mar J007 16 DS5PM
Sample Path: CASTERSIDATAL Result Scurce: Analysed
Sample Hotes Wat snalysis sysiem

Chapanimg Medium - Water

System Details

Rangs Lens. JOORF mm Beam Length' 240 mm Sampler: MS17 Obscuration: 4.9 %
Prosanistion [Particle BRI = { 1,7290, 010001 Dispernant RL = 1.3300]
Anatyss Model Polydisparse Rasidusl 1181 %
Modificatoni. None

- AUWIMEUINT
RN ANENAY

“or

Destribotion Type: Viodume: sy 1.000 g / cub. &m Specific SA = MBM42 g mig
Maan Diametars. } Div.00)= ¥37.78 um
DM 3= 8337 um Uniformity = T 235E-01
[ o | st
008 B
oor 3TA
oo 3813
c.oe 54
BB 2559
013 a8
a1 AT
AT 3588
oz o
36 54
t 2
40 &9
0.36 4437
042 49,82
0.48 5853
058 8500
::: T2
; B8
o 08
1.0 "B
1.24 a8
144 100.00
168 100,00
164 100,060
138 104000
188 10600
0% 100.00
180 100,00
418 100,00
4 A8 1
e 00,00

1000



MANUIN U

#13197 9.1 Reference pattern: NiAl,

02-416 Wavelengih= 154184 i
AL 28 m b k 1
Aluminom Mickel 2112 0 01 1
28651 W 10 1
24185 50 0 2 0
2900 100 1 1 1
2500 61 2 1 0
Rad. CoKa 2. 1790 Filler. Bela d—sap. 190 BEs 2 50 1
Col off. Ini_. Film 1/kcar.. HI1M 330 21 1
HE 40 2 2 0
Ref. Bradley. Taylor, Philos. Mag.. Z3. 1049 {1937} T7a4T3 2 0 0 2
39890 5 10 2
41419 70 0 3 1
S¥s.. Orlhorhombic 5G.. Foma {62) 41811 80 1 1 2
271 w0 1 3 1
& 6.590 b. 7352 o, 4802 A D94 C.0B3 o n u0 0 2 2
. F. ¥. Z 4 mp. 49345 90 I 0 1
- 4075 W 2 3 0
RECHNE 72086 100 3 1 1
49418 30 2 1 2
/4 49540 30 0 4 0
Dx. 3882 Tm. S5/FOM_Fan = 15{0055 . 25) 1956 20 3 2 1

C Fed iype. P5C. oP16. Wwi. 13954, YolmelCD]. 232.94.

J:‘:Lmﬂ 2001 JCPODS-International C entre For Diffraction D ata. All rightxs reserved
FCFOFWIN  ». £2



M13197 9.2 Reference pattern: Ni,Al,

94

031052 Wovelenglh= 154184
WiZAL3 28 m bk 1
Mickel Alnmimim 19104 20 0 0 1
2“4 T 10 0
Jizes 20 10 1
5107 100 11 0
= Haz 1z 11 1
Fad_ Wokal 5. 0708 Filler. Zr02 Bela  d—sp. g o 111
Cul off. i Viear.. 65709 4 2 0 1
Rel. Dow Chemical Co.. Nidland, NI, USA, Privale Communication il b L
: - - M1 USA. B3 17 Z 0 2
7468 2 2 1 0
- M9 3 11 3
Svs.. Hexngonal 5G.. Fiml {168 78281 1 0 0 4
W™? 3 20 3
a 403 b. c. 48 n crzax S 3 203
= P, v LIl mo 86038 2z 3 0 1
- o4481 4 3 0 2
REL TN 6915 3 2 1 3
99510 4 2 2 0
h 11748 5 3 1 2
Dx. 4789 Dm. S5/FOM_Fzz = 6{0070 | 51) 131 060 1 30 4
138645 1 4 0 2
+ 410

ALY W2 iype. PSC. hPS. Delele. see Welsmann Warch 1954 Wwi.
199.34. Volnm={CD]. 50.78.

‘Ajjmn 2001 JCPDS-International C entre For Diffraction Data_ All rights rexserved

PCPDFFIN v, 22



M13197 2.3 Reference pattern: AlCr,

29-0016 Wavelenglh= 154184
A2 28 Iml h k 1
Alnminom Chrominm 20569 26 0 0 2
31.558 6§ 1 01
42 605 56 1 1 0
43604 100 1 O 3
47 756 7T 11 2
Rad.. CoKal ». 154006 Filler. d—sp. Calenlaled 51831 14 2 0 0
Col off. Ini .. Calenlaled 1Vlear .. 51 997 13 1 0 5
. = _ B4 752 O 00 6

Rel. Techniseh Fhysische Diensi, Dell, The RMelherlands, XCDD

Grani—in—Aid, {1975) 65099 2 2 0 2
) 78600 20 2 1 3
80650 8 116
Sya_ Telragomal 5G.. PA/mmm {123} 84 991 1 10 7
ON 826 6 2 0 6
a. 3.001 b. . 8637 A C_ 29780 108 852 4 310
x F. ¥ £ 2 mp. 109348 4 3 0 3

Rei. Kozler el al., I. Nelallkd ., 54, 393 {1963)

Dx. 5592 Dm. SS5/FOM. Fi5 = 144{ D020 , 52)

Peak heighl nlensily. PSC. 1PS. To replace 2-1239. Unil cell
reference. Kosler el al., T Melallkd . 54, 393 {1963).
Wel. 130.97. YolomelCD]. 77.78.

‘Ajjmn 2001 JCPDS-International C entre For Diffraction Data_ All rights reserved
PCPDFFIN v, Z2



A15197 9.4 Reference pattern: Al

#5-1327 Favelengih— 154184
u s m bk 1
Alnminom aas07 9m:9* 1 1 1
M7 455 Z 00
69159 3 Z 2 0
Alnminom M9 22 3 1 1
Fad_ CuMal ». 154060  Filler. d—ap. Calcnlaled @522 6 22 2

Col off. 177 Inoi.. Calenlaled Vicor. 410
Ref. Cakulled from ICSD nsing POWD—12++, {1997)

Ref. Swansom, HE_, Taige E.. Mall. Bor. Siand. {U1.5), Cire.
539, 359. 1 {1953}

Sys_. Cubie 5G. Fmdm {225)

8. 410494 b. c. A C.
@ B. ¥- Z. 4 mp.
Ref. Thid.

Dx. 2599 Dm. 2593 5D # . 064700

Peak hehl mmiensily. Co iype. FSC. cF4. See FIF 4-797. Mo R
waloe gven. Al Jeasl one TF missimg. Sirocioral reference.
Swanson, HE., Talge, E_, Mall Bor. Siand. {U5), Cire.

539, 359, 1 {1953). Nwi. 2699, YolnmelCD]. 55.40.

J:‘:Lmﬂ 2001 JCPDS -Intemational Centre for Diffracion Data. All rightxs rexerved
FCFOFWIN « 232



A1519% 9.5 Reference pattern: Ni

89—-2326 Wawcleneih= 154184
L] 28 Iml h k 1
Nickel 45540 999* 1 1 1
3091 412 2 0 0
7040 157 2 2 0
Rad_. CoKal ». 154060 Filier. d—sap. Calenlaied
Col off. 177 Ini.. Calenlaled Leor.. 734

Rei. Caknlaled from IC5D nsing POWD—1Z4++
Rei. Haghind, ] el al., Phys. Rev. B. Condens. Malier, 48,

11685 {1993)

5¥s.. Cubic 5G. Fmdm {225)

a. 345 b [ A [
@, F. V. =z 4 -
Red. Thid.

Dx. 9495 Dm. 5900 KC5D # . 041508

Peak helghi Wmiensily. PSC. cF4. Cake. densily nnosoal buol
iolerable. Bo R valne given. Al Jeasl one TF missing. Sirncinral
reference. Haghind, J el al, Phys. Rev. B. Condens.

Walier, 48, 115685 {1993) Wwi_ 5870 Yolnme[CT]. 4105

J:l:Lmﬂ 2001 JCPDS-Inmtermnational C entre for Diffraction D ata. All rights reserved
PCPDFFIN v 22



MARNUHIN A

1 Y v Y
Q13199 A.1 MANUHUIvBITUAdeuaIuN 1 luFuauiinga

13a1 (hr.) 2.25 4
NIaIU
10:0 7:3 10:0 7:3
AL:ALO,
s ANNHU | AWK | AN | ANNKIN
AN
(Him) (Him) (i) (Him)
1 497.47 335.44 501.27 422.66
2 488.61 367.90 487.34 430.39
3 351.90 340.51 507.60 425.32
4 497.48 346.80 518.99 434.27
5 450.63 336.71 578.48 449.77
6 368.36 326.58 520.52 443.63
7 394.94 336.71 540.51 423.80
8 358.23 360.76 564.56 425.40
9 508.86 348.10 508.86 427.60
10 393.67 362.03 577.00 418.99
11 427.85 354.43 501.27 403.80
12 437.98 340.51 540.00 422.27
13 367.09 369.37 554.56 410.13
14 354.43 362.49 407.63 456.00
15 365.83 320.25 499.32 434.80
Anae 417.56 347.24 520.53 428.59
ddoany
58.75 15.14 42.90 13.80
WIAITIY
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