e

bUaUs G Us 6adqid UUj;eoaalL 3 y
j Uy UaUdyosalehd z99)6lieesal 3
J Uyoa3¥YelU ?290Uaaag

s oarveUUsose KAyoUGal
dUGaadd z 6i G9a6d

A sabeay ¥3 FTUddodUed: ULy osed ae6iyalydd,

jdes U, teis3sed 2022

RSN _ .

. .kiiﬁi. AKU?tTB 7AK¢EBbEB UBs3IgKj 2ALB

SV WAL\ FiBsy¢ g ) PLTq? ZAEAEREEBIATDQR

Qw22 e |l &

E; ' (8BS ] ¢Bz A E K¢ $sBINTL] B & ¢A}?BsBlL) E
A =

D~ ‘F? ANT) Eg¢NANLtB 7 K¢) ssBURqQEL] E

gt 6Qg ¢gayl

T









U0jesoyd TUUUyoUBaUd Haynes 282

$o
Bl&

KU?LTB 7A¢gEBbtB UBsJIgAj ?ALB

s me) , )
‘L*:aé".":)‘i &S| EiBsg z2fj ) REBQBSALTRE) $sBINTQ?
A
2% §;§ §BZ K| E ZAg) ssBINGL] E & ¢Kj?BsBlL) F
. C
I~ ANG) E¢g¢NEtB ZAK¢) ssBU?PqEL) E

UaUdy slehd z99)6leesoal 3 FEg
J Uyoe3¥YelU ?290Uaasg ¢i 69g ¢fayl

s oarveUUsose KAyoUGal

bUGagdei Gaasd

K osbay ¥3: GULyjo09ed weijalUydd, TUddodqUec

Kooajyaddal U ' h Uds UjseclUeae U sU0Uje e GUs(d

i. O0eijyaUydd, FTUddodUed éééééééé. (3 60}
¢ j UsrsosyY, TUddodqUed ¢ééééeéeéeé. (3 69y
. ¢GUesosjaldd, K . TUdJd:éééeéééeéé. (3 60}

dUbGaadd z 6ilGsaed



U0jesoyd TUUUyoUBaUd Haynes 282

dUbGaadd z 6ilGsaed



U0jesoyd TUUUyoUBaUd Haynes 282

dUbGaadd z 6ilGsaed



U0jesoyd TUUUyoUBaUd Haynes 282

AK3j | NLE¢LKE

j16oaY, dU edUaU 30U UgeUystUely Us3s U sbay 63
G0ty o096, 250 Uds UgaUsjaU g £6(g jellGyy ddal
Ustoesy Uy U "~ jelry saY oaUs Uds Ue Be dtisyy o Usd) ¢
Usa A3didd Udd ts eaveUUsoaed e6g UyoUGald.

UU edUaU 30 Usaly Yoy U aldd Usd UgecUysalUald eacg
beedUsU 8g £6g Uy UaecU GcUUsayY U0 Uds yjeabU
alUs Us3 a. jUjaUes alyobuvsaszdegUeetdabaetaygladld
g etUeysze Usg oaUs Uds beedUsU Usg U UUcszsaY
U0 edU0aU 30 UgecUjsalUely dUjey Uds J/m al. | &
“3yellGey ¥ oUs Ud s shlidsedlite)d¥i d Woldpdly oUGaU Uxs
U eaUUaU0Ge¥YUx3s oaUs Udabaoh@dblsaf diia UUGngga, U(ikdsg 99 hf
e  ealU uteeeddalU Us °'9@Uupnuaoﬁgguaﬁ dpgy Wdd dL
Uds UgecUpsaUely o2909U Uds "~ Ujece Udd G6Uds Ue hs
dgadeald Uy scyosleysag GJ haag.

Uy ey 33U UgGU;queux" 9u9U9Uy;¥g lh3gg 3/ p 9. z U
oUs Ue3 o. UadosvaUdde ifkeblWitds, o9d) slide) s3d oaU
beedUsU " ag €6g ’;Guuy;dqu3 aUdd had Uds 1Us
€ aUd GU "“Uesj UeUUsafh oUs dUrydUseah U”
a Us

9d.

g UjoUG
gebesgeyd

dUbGaadd z 6ilGsaed



U0jesoyd TUUUyoUBaUd Haynes 282

Has UslUgsUceeysrs

AG) UUR Y 8688008 .08 eeoeeeeeeeeeeeeeeeeeeeeee e, 10
KQJ UUBJ 968 d8.8.7 0.0 8o eeeeees et en st 12
Ag ) UUBI BB) U e X U8t 13
Ag) UUET B GUX 30 Error! Bookmark not defined.
LU O TN IRV o FO OO 14
Y 013 = od ST P PP PPPPPP 15
1. UUY Y dUS 8 e ledee Bl e 16
11 03 U 9 YDl e, 16
111 3 U) 0 Fe B Nioiiieeeeeeeeeeeeeeeeceee e, 19
112 3 U 03 YeUUU...2.9.0.0.8:0.6.0 oo 20

1.2 HAYNES 282.... ettt e e 21
121 UUpeooe FTUDUL2 0000 e 21
122 T3 UeUUsoyd .Hy.6.0.deald e 22

1.3 0 Y O UHBYEIES 282ttt 23
ST VT VI DO YW OO 23
132 T UL B 009U 24
1.3.3 68 § Q@ Ui 26

I 3 N 4 26

2. BUS9 ) Ue UU9.8. 02l de Bl oo 28
21 YU} 90 Ul B.nd.2.9.8.8. 4 e 28
22 YUp 90y Ule YUs) Ue Ula.a.ed...pa.lils.a.Ul.a.028
23 zUUUe2680) U9l dl.e. .06 e, 29
24 j U3 UaUdyotefhd. .. UsB.g..J1as.0.8 i 30

241 ¢aUaUje3safh z9ay s.lahf. ..0.6..0YX).x0dd.30
242 @eoasce UOoad)eeyU).didd..a00Y. . . Vi.ck8t s

3. ) 60Uy 0.8 00U e, 32
31 Fooad) AUJUN..3.8:9.8.8. e, 32
K G~ = T c I A c O - = SRR 33

321 Y QUG B® (898 ceceeeeeieieeeeeeeeeeee ettt re e e eeeeeeneas 33
322 ®PBOAE 9B 200 OGC.E.2.800. Bt 37
323 PGB 9 a HM G i23980EB ..., 43
324 B9 a30 909G 8 BOBICE...ccciiiiceeeeceeee e, 48

dUbGaadd z 6ilGsaed



U0jesoyd TUUUyoUBaUd Haynes 282

325 mPB 9 0E9 G 2 0AMO0CEH.A. 3K B 53
326 PB 90 HM G 281600 3C ......ccicceeeeeeeeeee s 56
327 B9 03096 9 i BOBOOE ... 60

4, BEge e UidBAY 8 Gl 65
41 @69 0& 9 U %@a3...9.0.0 i 65
42 @69 0€9 U AW¥.3...0.0.0.0 i 67
5. Fge Uy YO U Uo e 69

dUbGaadd z 6ilGsaed



U0jesoyd TUUUyoUBaUd Haynes 282

Ag ) UUkpo§3¥s3

n' ¢ " Jumkersumo 004B:8G UYlUs U Gge sUBUe, 1 GUYUlUse Usgy ¢
J B IESEl [B0] ciiiiiiiiiiiiiii e a e 16

n'<' Ah H B~ s -Royce\W2B/23Welland w2 €& " >h " _* ¢~  Df 2aiSN
5DHAHKD Sh‘_  ¢h: early)DEEaaBMbaﬁ[:ﬂfLBZNJlaYlﬂvdmn’
n'<" " ah o n'has 7 h>>h AR D eereregerenn h w17h _ 2 H
n'S Ah p L .'>h _ "TYiLLhaY ASSh T MO RS Y oY o hp
‘s >Y O h o h o cht st A hw 8 Sht oLy
n' <" Ah ¢ 7Yt ehY, chs (f{hgygq' > AL A ' <8C T ASA’ . A7
received B> E W AL G BRI R 33

rl' ¢ A h T [ h > h {ga oot Y T e Qhy >BE AL, A ' <
[hh Ch s R MC e S AL 34

n' ¢ A h y "¢ 7 h , > h {9a ~ CY T e L hy " SsBEAL, A <
Johrh s NI 34

rl' ¢ ' AD Cb rt ¢ T h > h {ga oo Y Y e B L hy ' >SB AL, A ' <
w'ts'_h h - YsY 1 AT Y 2 B >BJW"/\" Epnn¢1_
MCE N LA NI ettt e et nanee e 35

n' < ' Ah Mmnan " ¢ Yo h , > h {9a ~ CY CB L hy ' SEA., A '
w- s h h- A -O0CH th gh AT B >SEmMAMO AT Epn
>"' ¢ L7 > E AL T I\HC£<h”¢hAM‘]\IB AUhh, Y A S h g
“hh u’_r_w >t h 5<h,"_h4‘h<.‘ > ;_35;\“",/\
rl' ¢ A h M M r" ¢ 7 h 7’ h {9a vVor e YT e ohy >B AL, A !
w - B _h h - A 45'_0@1"'h Jy ’_h’N" “5_ >B.IW'|"yy/\" “p”
St ¢ LY s ~ B AL A hhgUESSER T T Y shw A h T f C h A h

S h " | MgCS MM,GS h AMN® A4 “hh ~h * &~ h- ShL. oA LA
Ch ho "t >A >h oA oA 7770 0N ST S L AD ST T
¢h h¢ "> A ' o Q! T T h > Nt SAT T @ BAN pthe
ch A hr v CF AT T h A T2 TLS36C <7 o

n' ¢ A h MH S~ >Y1 "h > h {9a ~ " T ey hy >SB AL, A"
oc s 5!!‘»1/\)q1pnnq;I‘JC"_‘Clh‘(.‘>B]\|f_n:'hgp"¢B>:h‘_'I

T B >B 1w A ! , ho o I Q ¢ ht - B B h > =, ¢ h h ¢
M23(:6¢1‘JC5‘C">W_/\hIZ‘h’hl_""’/\_h‘ h’C_B_h o _,>h
MasGs® " e 8 AL S S S S D 37

n' < ' Ah MO ¢~ 1 "h  ’h {9a '~ CB L hy ' S6EA, A '
[hooh K ht > AMCZ © 7 S § mWATh T hEL tBTUYhI BYA "G " € G
O OP 0 o X« SO OO TO OO 38

n' < ' ah Mn o ° ¢ Yo h , > h {9a ~ CY Y C B L hy " sB AL, AT
Ih’h_' B’_h' > B h Mo3GsS ¥ G’%&v,J'%'h\"JjQ{’"v'/\ 1 "8 - Y A
ST Sh gy 2 LD 38

n' < ' ah Mp '€ Yo h , > h {9a " Y ¢ hy " >EAL.A
I h ~ h ' s ? ~ h t >Bj ’hM6C¢”h"_ hﬁ“;‘”‘;"o"/\‘ﬁ“h>W/\" _lBg ‘7 ' h 1 ~
rl' (S h M C r" ¢ 7 Y1 7 h 2 h {ga Yo-ov ey B L hy ' S>SB A, A '
[hon K ho S8 CRULUTSRY 6> hC &EYh whAShT P> A >h . A 1 Q
wo, T A, ) _ B BB T 0B AMgG>EE 4 TAE TS, W A39'"h L Chh g

1
Bzl 1 [ @&l

rfslylilse 10



U0jesoyd TUUUyoUBaUd Haynes 282
rl' ¢S " Ah MT r " ¢ M| ’4hh)y"h>5{/\g,a/\ ""<'5‘¢‘_V""C/\5’ . A B > B 1w
J'h’ h_‘ B _h' > B h "M23C >‘B_ h‘\;’"'>h¢ h""j" 17" h A A Yo,
£ 0 h s stackingfallt) ... f Qe 40
rl'C'/\h My r* ¢ ¥4 7 h , > h {9& Yoot CY Y C B 1L hy " SBE A, A !
Jphoh v > h MC38 ¢ " s R0 ALLLLA0 1TQo
rl'C'/\h H’ﬂl’B,’rhG{ga 18 5,"‘ h. 4w‘>'4l,1 < B C ¥
rl".‘ A h HJ'ILL]I"CIVJ h , 7 h {ga {5‘_5’5,"“h LI w s
T S T S A T S S A MM, a1
rl'C'/\h HM ¢~ Y1 " h *h {9& YooYy CcE L hy ' s A, A !
oc s >80 w'nnnd 1S U CH " S¥@hhYT hy et Yht o TR A
,h"l 1 Q ¢ ht ’ . >’ h B <h 7~ *h h, 3. ! 43. A € h h ¢
rl'C'/\h H H r* ¢ ¥4 " h , > h {9& YooYy CcE L hy ' s A, A !
[hoh_ s on > h "MC B '] h<x'>8R"] hI "' “Mh ho ' 5p
rl"‘-‘/\h HO r" ¢ Y4 7 h 7 h {ga o CY T e L hy "> AL, A ''< 8
fhoh_ s on >6  hMN™'87 '] _hh< <" '>EM'Y_ "h’=y'"MgCh _ h ¢ TS A
S |V SRS 44
rl' ¢ ' AhD HnN r* ¢ ! h , > h {ga Yo ey CcE 1 hy ' > LA !
fhoh_ s on >6  hMEG™ % "¢ h<< SB AT h" " 46h he TS A
rl'C‘/\h HpP r* ¢ Y1 " h > h {ga Yo ey CcE 1 hy 'S A, A !
Ih’h_' B’ ht S B f - > ‘_h‘MeCM@q/\hrMmCs‘“+>h_«>h ¢
¢h he S A Sw A *h Tt hoyp ¢SS, ARPFZIT T g A h
o T T AEMG D AR T T A LSS A5
n“¢<'Ah wc 'S Tah,Ch fQ9a 4 87 xB0OI46, AW >
rl' ¢ A h JH'Th)r"K' {’ga Yoot £y ¢ B ) hy >|5/\,/\__.46<5(.‘ Y
rl'C‘/\h HY r* ¢ Y1 " h , > h {ga YVov ey CcE 1 hy 'S A, A !
Oc‘ B >|51)Qp‘n‘n/q;)‘ '1 H ¢ ‘_ G/t (.‘>B/\‘h_hl" hM_qj‘,‘”5>"_"h‘_ '8 oA, X
L th Y A h AR >E R ~ e SN R PS8BT O
rl' ¢ " AN ch r " ¢ Yo h , > ha {'g<a|5 ¢"_"“"/\"",‘/\¢ B ] Bh y>'I5>Jt5W/\"‘ A
Ih h_' B’_h' > h >~ Y ‘_h"' wil ¢ < ' >h > ' e
o) ¢ ' Lo . han 7 . 0 T T T TMC M@ . T A ) _ -
ST O SO TOOT TN o <> U O OO OO OO O OO OO OP VOO U U EOOT OO OT OO 49
n'"¢“'"aAh on "¢, h Qg 48 877U ANTA S
n'¢"Ah om pP*"{99a:r"h T LYy " SEAA T <ES T T AT LA
fhoh s _ht > h MG LLhd L hb0
n“S'"Ah oH "¢ Y1 h,>h Qg A-"B'SETSwWIhnN SsKpAAN
oo ht s TMRGE h L QDT 50
rl'C A h 00 r " ¢ Yo h , > h {ga oot Y Y ¢ B ) hy >S8 AL, A '
17> onn ¢ S CCL A L, 51
n'¢“"aAh on "¢, "h Qg 48 B TUEATSl LW >'
rl'¢'/\h op ' s Yo h, > h {9& Yov e Yy e L hy ' SBE AL, A !
I onn ©OC.5. Al [UTPEUSTRURRORY o o 1 1O+ DR UROOORROORRURRORRO 52
rl'¢'/\h ocC (" €7 Y1 7 h 2 h {9& Yoot C Y Y ¢ Bl hy " SBE A, A !
S I Y S . HAOnN QO’()p<n‘/\h ('“’_N/}B_h\lltﬂfl?'lg “h Yt AT ¢ ¢ <~
COOMNE Y S h M 4 S h T CMNS R 8th SRt Lt T
MGCZ > B - v _"C h <MCE ¢ ,>(B<">'¢<h$’jCM6@C‘d”|"‘ Cshg ™ je' ¢ ¢ A Y ¢ ¢
S T 1Y PR 53

Bzl 1 [ @&l

rfslylilse



U0jesoyd TUUUyoUBaUd Haynes 282
n*"¢< " Abh o1 "¢ 7Ta"h,2h fQ9g T TTOELMY " >EALA
OC‘B >BJ)@p‘n‘n/¢ 'I‘Jﬂ‘"_",‘lh'ﬁ‘>B/\'h_hl"’@_ﬁ",‘”5>"_"h‘_'>l'h B
hoovt 2 oA Ch R L aAL L2 AR 56
n*< ' Ah oy r"¢°" a1 "h, > h fQ9g Y~ Y o Lhy ' >8A.,A
[ b ho o s ht >s h > "NMN, .~ _fhm Y 8T AT AT R Y
Ch_h¢ 'S A >h_h B_B'VJB/\V’MIC’B)/\’__"L"'I>Z"h"‘vhﬂ_h
“hoh v Rt Y L N 20 2. - LS S 1 oV A B
n' ¢ A h o '€ Yo h | h {9a ~ '~ ¢ hy SE AL A
[hoh s ht o >E >T < MES S8 RATTYUUAYY GCh &<t Chh o
Chrooo>e  h T T T T MG 58
rl'C A h nn ("¢ ¥ h ’h'{<gs§_““‘A"‘vA‘¢‘w4 h>y5'1>wbs‘/}.A/i
LT > T o onn fCLNSaen D e e ML T 60
rl".‘ A D nm " S T h | h {ga oo LY ¢ 841 hy >B8 AL, A
L7 00 > 7 O QAN _SCA L MILIL ST e 60
rl'C A h nH r " ¢ Yo h h {9a oo LY ¢ hy >B AL, A
[hoh_ v s> h' >s h Y MMCEh g TSEALS TR hik” R
AN MNB BT s s T T B AT T M C 61
n‘ ¢ A h o r "¢ T h , > h {9a ~ ' LY C B4 hy >5 AL A
[hh s ht > AMNZ™ S8 W TR CMECE b YT ¢ h "
TR AT M 62
rl'C'/\h nn r " ¢ Yo h h {9a oo LY ¢ hy >B AL, A
S onn fC.LLSe D SO SO ¥ 1 10 4 Y 4 E RO 63
n'* s " Abh np "¢ h h {9a ~ ' fT e L hy "t >8EALA
T onn fC.LL<Dn. e e ML L 63
Kg) UUBg ®¥Ba ¥ 3
[ ahch M U 'HayheSH"y |, 's_'h """ >w ">E T L >SWAE > F
Tt 0t e N T[T s Y s T =2h...0.8.23 7 7T "
J o Aahch H [ >w 0 O L2 28 A
J oAb Ch o J ' >w, R SLL2032 A
[ 7 AhCh n 1.~ " 8" MC2s h A'hAEDS. NS .34
[ > AhCh p 1. " .8 MCEs h AhAEDS. LN LLLALLLT34
[ AhCh c 1. ' .8"MCEs h AhAEDS.SNLLLALLLT38
[PAhSh o p Y o8 hMG> AR & AEDS.. S | :

[ Aahcn y 1.7 a8 IMRG> A '<AEDS. LS h L

[ AhGh b 1.7 " .8 MECS>s h AR AEDS..N.SN }
[ Aahch M T s 8 T MGS sh AR QEDS!LLL S 40
[ 7 ahch MM 1 _ " . B TMC>" h AMEDS SN0
[ Aahch MH 1 _ " .8 'MNSE hAREDS..NA LA
[ Ahch MO 1 _ ' .8 TMC>" h AMEDS! VSN L4
[ Ahch MO 1 _ 7" L T MEGSsh AR aEDS!LSLLLLALL 45
[ Ahcn Mp 1. " " .8 MCHs h AMAEDS. NS4
[ Ahch Mc 1. ' .8t hor hERPS.<.... ' YA
[ AahCh MT 1 _ " .8 'MNSE hAREDS.L.ML

[ Ahcnh My 1. " B MG sh AR AEDS

Bzl 1 [ @&l

rfslylilse

12



U0jesoyd TUUUyoUBaUd Haynes 282

[P AhSh M 1T .8 MG hH AR &Y GamEDSRBAE0 A L
[P ANSh  Hpg .t st her hAh < MNSHR' CEASh Chhj vy
Y e N = oL ST RS WO 54
[7ARSh  HM L. ' .sthEer haAh < MNSHR' CEASh Chhj vy
MeC> 5 o " MEDS 7 7 0 . D 54
[P ANSh  gu 7.5 MO h A PEDSS O h TGN g4
[P ARSh  Ho 1 _ .8 hONCHAN < AEDDE A ANEE 1 T
[ AhGh Hm 1.~ ' .8 he" hAh< “MC*sn'_ ' AEDS h"e " >
(o | DRSO PPP 54
[P ARSh  gp 1.7 .5 MNSE h oA REDSL" VA0 LLLET
[ AhNSh  ge .7 .5 MNSE  hnAEDS S LA L. LET
[P AhSh g1 .5 CMNSE h wAEDSh™ R L0400 57
[P AR Sh gy 1Tt L s MO h ARMEDS R CERT U B8 ()
[ oAb h g oy LT .t h e EDSN <h Tt Y T L 2888 &K AG L T
[P AR Sh  op 1 _ ' . MC>" h APMEDS ™ MCh A58
[P ARSh  om 1.7 . MC>% h AMEDS I S0 1.0.58
[7AhSh  ogH 1 _ ' .sthor  h AR FNORT O R NCHE T s T
T TEDS T T T S e D 61
[7ANSh g0 1. "' .5 MCEs h AW AED® ™ T~ L6 0
[P AhSh  om 17" .8 MEFs h AMAEDSETTTEh T iC g2 S € <Y
[P AR Gh  op 1 _7' . MC>" h AMEDS ™™ MChUATLA.62
[P AhSh  gc 1 _ ' .sthEer hARFNOR C OS> o >A T

CUEDSO M T e 62
Kg) UUpg Bsy; UseYUrs
pn*hi "h>>h y pvw<s v' 0 OC LU L4660 >
pn*hi "h>>h y pvws v' ¢ <OC L4680 >

B 1 [ & rfslylilse

13



U0jesoyd TUUUyoUBaUd Haynes 282

g hdUdd UgUed Udig UpAlyQive yyy UbdssU Uesg g Uy ey Ye
aynes 282 au ueyuq e Ud dUyessae aUUdU; U
Uy O0U0U0Ue y3 s dU;sEega)ledJeaisa@ﬁ'sctJ 6 0Ugs3sea9saY Uasa
Uie eevYuld eWdUperday UWhdgsU aUUU;:)UuoUg’ Usgd, Ua
dUjyesoaesid Us(assltisUleaid Usa Urs 38Uy v3 ¢l
dUjegoaj U682 9a@0AUAI UsscU aUs U Usfasgdd yi a0
aYdU Ueseaese yecUs g e0UUa uwsUlGefhtlUsefh vHUdeh
coioase, eU Usd uUie eeyYuld 30U U Uy Uasss3lUs U f
1 U¥s 150 925U Uds oYdU e95U. ¢6 oaUdysU U R U
aU0UU; oU0GaUd GUsd UsUatUsscUd oaUs atuslUd dUjecay

eWss i3 gd eU eUUy UsUU eUayUd Udd eosejclis:

250
UgUed 63 discee 6oseddalU 6 Usosae Usa¥Y oUs doaUaUy
"je0Us6)90eh edeUssat 3 stusegUelUxys UU UssacssU g~

I
B 1 [ & rfslylilse 14



U0jesoyd TUUUyoUBaUd Haynes 282

Abstract

The current thesis further investigates the changes to the thermal stability of
Haynes 282 specimens that have been subjected to repeated heat treatments.
Specifically, six specimens divided in two groups have been subjected to thermal
shocks by heating them for 2 hours at 900°C and 1000°C respectively and then
air cooled. In both groups, each specimen has gone through a different number
of shocks; first is 50 times, second 100 and third 150. For this thesis, all the
specimens were submitted to additional 150 thermal shocks, totaling for each
group 200, 250 and 300 times. Subsequently, the microstructure of the
specimen was examined via optical and electron microscopy while the hardness
of the material was specified by hardness tests.
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Element | Weight% | Atomic%

Al K 0.92 2.01

SiK 0.48 1

KK 0.47 0.72

TiK 23.07 28.49

CrK 12.6 14.34

Fe K 0.41 0.43

CoK 6.07 6.1

Ni K 31.68 31.93

Mo L 24.3 14.98

Totals 100 ZEKU  ®Z.E88  180m
J oAb Tt st hom hAh <

MC>s _ ' AEDS " n'c6mhs ~u " h h fgg Yoo S hy

x2000.fh ~ h" & h* > REHhT P& “h

Element | Weight% | Atomic%
Al K 1.13 2.49
SiK 0.5 1.05
TiK 30.02 37.17
CrK 11.08 12.64
Co K 4.65 4.67
Ni K 24.14 24.38
Mo L 28.49 17.61
Totals 100
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Element | Weight% | Atomic%
TiK 49.72 63.42
CrK 3.91 4.6
Ni K 6.08 6.33
Mo L 40.28 25.65
Totals 100
I’/\hsﬁ‘lh_l"“rs'h(‘" h Ah <
MC>s _ ' AEDS " "
1,888 18om
Element| Weight%| Atomic%
Al K 0.82 1.77
TiK 1.44 1.75
CrK 21.73 24.45
CoK 10.78 10.71
Ni K 55.61 55.44
Mo L 9.63 5.87
Totals 100
J O oAh7h Tt .8 heow h Ah <
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1 Eetrn
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Element| Weight%| Atomic%
Al K 1.89 3.96
TiK 4.68 5.54
CrK 35.12 38.31
CoK 4.01 3.86
Ni K 43.26 41.79
Mo L 11.04 6.53
Totals 100

[ Ahgp _ Tt st hor h Ah

MxG>¥ _ ' AEDS " "

Element| Weight%| Atomic%
AlK 1.18 2.66
TiK 2.71 3.45
CrK 21.38 25
CoK 7.41 7.65
Ni K 46.23 47.88
Mo L 21.09 13.37
Totals 100
JOAhSDH T .8 how
Ch " "MgC>® ' AEDS " "

ZE kL X2, 8688 18mm

N° ¢ 1am ¢ T h T fgatsihy >E AL A <b 2000
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Element| Weight%| Atomic%
Al K 1.2 2.56
TiK 3.45 4.16
CrK 32.46 36.04
Fe K 0.73 0.76
CoK 6.15 6.02
Ni K 43.88 43.16
Mo L 12.14 7.31
Totals 100

J O AhSID 7 .8 ho

Ch g "MxpG>s ' AEDS T "

N'C18RTE T h Lt fga T Cuxdyws
X5000. fh " bt Tw Rt > GARTTTIOMRIET>E Lt > T
Yoo <s _ht s o stackingfault). " A TR

Element| Weight%| Atomic%
TiK 47.39 60.62
CrK 4.19 4.94
Ni K 8.66 9.04
Mo L 39.75 25.39
Totals 100
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Element| Weight%| Atomic%
TiK 85.77 89.4
CrK 1.6 1.53
Ni K 7.53 6.4
Mo L 5.11 2.66
Totals 100

[ AhIQp Yt L8t h e h

A" _ 7 MN3 S ' AEDS "

n' ¢ '2”hf "¢ Y u " h o, oh {9a Yor ey Cw g hy o> 8 AQOO

[hoht s > 8 A TN 87 th) < AT AT ht T VRQE D
Element| Weight%| Atomic%
Al K 0.46 1.04
Ti K 48.03 61.28
CrK 4.59 5.39
Ni K 6.54 6.81
Mo L 39.53 25.18
TaM 0.85 0.29
Totals 100
JOAPIBph Yt st her

¢h 7] 'MC>8% ' AEDS "

i~ h [ h {93. “““““ S 4L hy ' >8 AOOO
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Element| Weight%| Atomic%
Al K 2.33 491
TiK 4.32 5.12
CrK 38.37 41.95
Ni K 41.08 39.78
Mo L 13.9 8.24
Totals 100
[ oAahIgph Y o8t hon o oh
¢ h " j 'M23Q;$[5 _ ' AEDS " "
n' S '28Bhr "¢ 7Y a T h YR NQg CELhyY T >E AL A ' <8 ¢ 1000.
[hh s h >80 MR MG T Tkl << > AT h - ¢ h i
Element| Weight%| Atomic%
Al K 2.25 4.82
SiK 1 2.05
TiK 25.35 30.65
CrK 3.01 3.35
Ni K 46.56 45.94
Mo L 21.83 13.18
Totals 100
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Element| Weight%| Atomic%

Al K 0.76 1.65
TiK 3.53 4.32
CrK 19.98 22.5
Fe K 1.04 1.09
1| CoK 11.14 11.07
Ni K 53.14 53.02
Mo L 10.41 6.35

Totals 100

[P AN _ " .t hEm hoa
i>s ' AEDS " "
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AR TN T T T A T MO MG eh e T s Element| Weight%| Atomic%
N K 4.49 14.01
Ti K 92.87 84.77
Nb L 0.82 0.38
Mo L 1.82 0.83
Totals 100
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Element| Weight%| Atomic%
Al K 0.78 1.7
TiK 2.64 3.24
CrK 51.09 57.75
Fe K 0.51 0.54
CoK 4.11 4.1
Ni K 19.66 19.68
Mo L 21.21 12.99
Totals 100
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Element| Weight%| Atomic%
TiK 1.26 1.56
CrK 25.86 29.39
CoK 9 9.02
Ni K 52.95 53.29
Mo L 10.93 6.74
Totals 100
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Element| Weight%| Atomic%, | Element| Weight%| Atomic%
Al K 1.34 2.87|| SiK 0.82 1.66
SiK 0.45 093] | TiK 56.48 67.39
TiK 5.27 6.38| | CrK 4.74 5.21
CrK 19.21 21.42| | CoK 2.07 2.01
Fe K 0.96 1] INiK 6.22 6.06
CoK 9.23 9.09|| Mo L 29.67 17.67
Ni K 51.93 51.29
Mo L 11.61 7.02 Totals 100
[ PAhSx YLt he
Totals 100 Lo e o> T MW
i . ] ¢ h E A MECh>"sj * 1'° AN
I AN 22 1 . LB h ¢ m . . S -
Choit MCT>E a EpsEDY T oo
(‘ > B Y ¢ h <)
Element| Weight%| Atomic%
TiK 2.93 4.45
CrK 15.6 21.78
CoK 6.51 8.02
Ni K 19.98 24.7
Mo L 53.46 40.46
WM 1.52 0.6
Totals 100
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Element| Weight%| Atomic%
Al K 1.41 3.04
TiK 23.68 28.71
CrK 13.57 15.15
CoK 6.82 6.72
Ni K 34.85 34.47
Mo L 19.68 11.91
Totals 100
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Element| Weight%| Atomic%
Al K 1.24 2.7
TiK 2.52 3.09
CrK 19.26 21.75
CoK 9.58 9.54
Ni K 56.65 56.64
Mo L 9.75 5.96
W M 0.99 0.32
Totals 100
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