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65 Typically the alloys according to the invention may contain in the order of 30% (by weight) less cobalt than
the conventional Co-Cr-W-C alloys with comparable properties. .
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65 substrate material diffusing into or intermixing with the deposit, or vice vérsa. For example, some butnotall 65
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Typically, the:consunabl es nay therefore -contain 1 to 2% by wei ght nore :
silicon and/or manganese than it is intended to recover in the deposit. The .
term'inpurities' as used herein enconpass both adventitious i mpurities and
any el enent or 15 substance deliberately added whi ch does not infl uerice -
significantly the properties of .an alloy according to . 15 the invention. -
For exanple, small anpbunts of alum nium (say 1 or 2% by weight) may be
i ncl uded wi-t hout si gnificantly altering the properties of. the alloy."-
Desirably, relatively pure constituents are enployed in naking an- aI 1 oy
according to the invention as they are when making conventional
cobal t - based wear-resistant alloys. 20 Exanpl es of alloys according to
the invention are set out in Tables 1,2, '3 and 4. Sorre of their properties
20 are-set out .in Table 5. Table 6 sets out' the .composition. -of conventional -
cobal t-based alloys. Table 7 illustrates the propertr es of the alloys set
out in. Table 6. TABLE 1 25
25



Al | oy o | B ~ %by weight Ref. No. Co \
o NG C ‘Fe * S * M Mh B30 1 3%
29 8 * 0.3 - 22.7 1 S 30

6
5 - . _ . 8. -
Pg Py Fy 0 %y 0P, Ty ewpwwadey s
4.5 33 31 8 . 1.3 . 17.7" 1 8 -
-5 . 32 32 7. 8. TABLE]2 5. ~.16.5 1. 9 -
35 6 Aoy 31 33 8 . 1.75 '15.25 1' 10
- - ' .35 7 | 31 % by weigh 5 . :
13. 1" 5 Ref.fo. ColOeh nNi- & Fe' 2 3 2 25
11. 75 0.75 12 9 33 3IQ%lﬁb cu W 8" 0%55 a7 755
1 8. -31 29085 B 23 13355 3 -31. . . .1.3
17.7 §° 31 g31 8 11 17 401118 3 - 33 - . 31 . . 4
1 3 1 2;- 21. 7 31 311 g 0758 15.26 _ 1 8 5 - - - 40 12+ - - 33
31 s 6  #ly 5 19 727 118 oo - s13 - 38
31 2 10 2L3 4 121 ﬂ A O Y S 33
31 - 25 12 311.8 8 1.313. 11 g . 8 . - 15 ° 25
31 % 10 NP 8 |23 17 i1s . 8 .-4516 3 . 28
31 %2z g 3113 8 1322 777 11.8 - 8 L2 9 . ,46
17 5 35 3 2;732 13178 1 B3 - 15 7_. 1. D38 o=
- 18 5 403; 3 -g3lyg 27! S6.®W - - 127- -1 - - 8 5
GB 2 037 320 52 TABCE 2"WIoy 3 - - 8 - - - -
% by eeight 5 Ref. No. Co- O N C Fe Si M Nb. Cu W Y
Ti zZr V Ta : 519 TaBlEs 31 29 8 1.3 . 22.3 1%
55 2 - - - - - - .20 31 31 8 1 17 .
1 8 My . . . . . . %bypgightlasanalys@l 31 8 0.75 15.25
1 8. % T & w e - o2z 3231 8 1.3  17.7
1 8’ Rel.No. T Cb 1 & N _C _F Si Mo Mnip B3 - 312531
8 1.3 16.23:171 8304~ 84513 435 1 g9 . - 24 33 31
8 1.232 17. 8balante 5309- 80 18 180 -04 - 85 .- 25 31 31
8 1.3%3 17. 7balante 8325- 80 17 153 204 - 104 .- 26 : 31 31
g 1303 ibalance 7 338 82 20 -148 305 - 84 15 27. . 31 34 8
balange 352_. 86 22 120 © 0.8* 110 - - - -
TRETE 1b“”mi7 73004 0o 195 08 . 88 .0 as 529
| 37 - zgs 8§ 4 . 170 06 82 08 - _
31 27.3% 8 0 fince 24. 358 1 595. 65 1. 590, 06 o 2 30
33 33b 398 1. 3balancel 7. 72911 53 12 229 505 - - 20
20 TAB4® 3 Al o@;nce 29.4 86 13 186 05 6% b.y wei ght (as anal ﬁed)
25 Ref :;No nce 289Cr114 1.8 166C 05 F7e; . Si. Mb Mh
§5| 31 3 3{;5‘]':7:0% gggso 4 1.8, 4 ;i;‘l 332 1535 -1.1- 7.9 b-l 32
al ang 30.9 0 6 1 4 5 - - 33 al ance -
32.5 Qfs's. 0 123 Pocs 152 cﬁ(f1 %3410 i °§o 345 - palance 38.6
8.2 2.0 " T 3035
bal ancevotes 35, 2 8 6 2.2 12 0 0. 8* 11.0 - 36 : bal ance
30.0 *?alq!celn@c@es percgr@ bweigh®) ofsobalt plus Bnprities- 0.5* 37 - 33.3
29. 8 45 - m@matesrog_unalcompoﬂlon 0.6 8. 2 0.8 - 38 - bal ance gs
~28. 8 4.1 1.3 24.3 0.4 7.9 - 3539 ~ balance ° 29.1
5.7 1.4 22.9 0.5 7.4 - - ; 35 40
bal ance 29. 4 9.6 1.3 18.6 0.5 7.6. - 41 ' bal ance

°28.9 ~ 11.4 1.3 16.6 0.5 7.3 -



ba'I énce 29.6 9.7 1.

4 254 0.6 7.3 - 43
29.3 7.8 1.3 24. 4 0.6+ 7.2 - - 40 44 *
. 29.5 8.1 1.4 20. 4 0.7 6.5 - -
_, Gszo:batztaace 29. 7 6.0 1.4 .16.6 0.6 5.9 - ¢
i ndicat és nom naI corrp05| tion | : ' " ' u
BAF 4 - _
45 6 GB 2 037 320 B TABLE E“AFi oy :
% by wej gt (as anal ysed) 5 Ref. o lvsed '
5 No. a G N C Vwe§h”a”"a‘f\|ﬁ’ cu W Y T ozZr V
Ta Mg A&. bal ance 30.8 8.8 0.8 15.2 1* 7.1 5* 1.0 47 g
- bal ance 29.3 7.9 1.4 19.2 0.5 8.3 - - 1% - '

- 10 Ne Co bal ancé Ni . oFe7. §i Mat NOCR W6 Y8 T 2 Vo 4Ta Ma .
1.3 17.0 1.0 5.1

" ba 3083's§ ?0 ]78 .
gg baa%ieancgigi)hzzi? ?g?0£68% 2. 8___0_8 1Z 6 -

"% 46 bal anEnce 9.4 Ligh 282 I
15 52 49 - badgance 30.38.07 15 817.0l14 sk8. 5 05 12 .- . - - - .
2.0 - 50 balandeb 53293 7.9 1mlzees 76 29.2-8.3 1.5 249:2 0.6 - 7. 9 -
- - 51 - . balance - 30.0%.954.1 16.1 10al8fnce - 28.2 7.7 @*5- 21-6 1* -
4.2 1552 g 1 halance 307 78 14 18605549 - -balrance - 29. @07 8 1.315

balance 2 3 4 19.2 0.6 * *
18.5 0. % balance 23?; 7 0%6 21.6% Heﬂ ap,fe b g?g 9 :7 7. 1.4 218 ? 12
1.5 “balance 299 78 1.3 185 Q3 - aggnce . .30.6 9.1 _1
19.0 0.6 6.3 patance -~ 209179 14 188 1% - : ns-- 20 58 _ . balance
28.2 50_37 0.3 baficsl 0. 5006 917 1.2 19.0 0.4 63 25*-.Not &8 - bal ance -i ndi cat es
per cent 59y weilghihceof ceRal7i8 laus24.1vpdr 87 es 25 - 225% ndi-cates noni-nal-

conp05|t|on , _ 25
TA LE 5 %Elon ation Corrosi on
”%ggm{ﬁ i P AL T L
indl co 6|&n - 5?
qua r gi a 5 30 Pyramd  room tenperature) (
room room (%wer/gahlt sNo. ) _ :
t enper at ure) " tenperature - gainin (% wei ght ~ .25 hours)
| oss | nAlly Hardness . Ultimate TensileTon = % Elongation Corrosionin- . Oxidation 100
hour S§° Ref. (Vickers Strength (at F "f’)n2 H Baqqugrfgla 43 4 at 900°C 45 30
69. 5 Pﬁarbld room tempergtungi3 {atroom ight : 3'9 :
60 _ Nob 5 | 8.0 temperature) t mE%ur 0 33 '25h05r1)2 o
36" - 56 0.5 . - 7.7 . Iossm 40
34 36 494 38 Ton - 59 , 0.5 100 hours) 7. 1 _ 35
0.023 35 585 F/in2 23 HBar . 35 5 < o 5 : . 9.3
0. 016 36 373 44 695 6810 : o 001 . 8
0.010 33  7#42 39 607 | agL o | o0e 9
0. 019,455 38 213 397 oo o%0 éz 50 <0.5 ooig 67
0.025 34 494 45 33s 36p Hb 8o .
7.6 3 = 585 0.2828 40355 374<05 - 42 93 65 0016 0.5
8.0 36 373 04816 4168 363 1.0 41 58 63 0.010 - 1.0
7.7 s g; ;g’;’ 03814 42680 362 10 43 29 "~ 66 gg;g 1.0
8.3 Sod ol 0. 4819 509213 _ A 68 oo 0%
7.8 0 374 0.,031 65 5@ 44 37630 44 o016 68
1.0 M 363/-6 a1 63 0.03% ' 0.014
42 362 43 66 1.0 8 3 0.019 .
50 43 369 44 68 0.5 7.8 _ 0.031 50
a4 373 44 - 68 1.0 ' 7.6 0.023 '
45 - 391 44 68 1.0 75 0.024
46 468 35 54 . - 05 32 0.022
, 47 407 22 34 0.5 75 0.010 :
55 48 377 43 66 1.0 7.6 _ 0.020 55
49 436 43 66 0.5 2.4 0.013 o
50 395 * * * 6.4 _ 0.025
51 391 * * * 44 : 0.034
52 400 . 46 71 1.0 6.9 ' 0,112
60 53 416 45 69.5 © 05 5.9 0.022 60
54 363 45 69.5 3.0 38 0.016 .
. 55 375 49 76 15 5.4 0.015
56 392 42 65 0.5 - 47 - 0.016
57 356 34 52.5 0.5. 6.6 _ 0.021

65 58 . 330 47 73 2.0 . .36 _ 0.020 65



45 391 44 68 1.0 7.5

0.024 46 . .468, 35 - 54 0.5 3.2 -
0.022 47 - 407 22 34 0.5 7.5 LA
B 7

0.010_55 48 377 43 66 7110

0. 020 55 49 436 43 66 oz g7 ko

2* 0.013 50 395 * * *

6. Notes 0.025 51 391 * * *

4.4 * indicates that no (e @@t was takerp 46 71 1.0

6.9 . 112 60 53 416 45 69.5 0.5

For the oxidation and.c on tests, Standard ples,of 30'cm? e used.

5.9 figgor BOPEY i 45 69.5

3.0 3.8 0. fAGLEDD 375 49 76

1.5 5.4 : 0.015 56 392 42 65

0.5 AlloyRef. 4.7 Co Cr 0.0NM6 57 C 356 Fe s34 W 525

0.5 10 A 6.6 63 - 0.021 65 581 330 . 47 5 _7310

2.0 3.6 0.02Q - 6 7

GB 2037%20 B 7 I\Eﬁes * 2égndi catleS'tha}'g no %sur errént vvas?3t aken For

the oxi dation and corrosion tests, standard Sanples of 30 cn2 were used. 5

5 TABLE 6 All oy Ref. Co Cr Ni C Fe

Si 15 WI10 A ] TABE 7 26 1 1 15

3 Allov1 ardness > timate Tensi 10 B % El ion Corrosion in 56 Oxidat} 29

i‘ Ref. % glickers g'%rength (at : {%) 919515 aqua regia at900° 33
* Pyramid ‘r6om temperat]:re) (at rn;lo:l)h atroom {% wei at _

TABLEyy/ No.) _ temperature)  temperature Al | OY gaiﬁﬁ'lg_ NESS 99

Utinmate Tensile % El ongati on Cor r 0si O wiight © OgbRaUré)on Ref .

(Vi ckers St r engt ot at (Hssin - aqua regia ~at

[err] Pyramd roorffinenper aiBare) - (at roomi0hoursi  at room :

(% weight 20 ) - tenperatuyre)

terrpe%%éure 432 %%i nin gg ;%0 (% wei ghg‘5 25 °§:}>§r s) Ton %

| oss i ngF/ i nggy gBar 40 0.5 1 § hours) 25 .8_012 420

54 80 1.0 .5 0. 019 :

25 B AllB{@2lloys that were dibjected to the test€Het out in Table Owedre formed as identical c#btifgs.

0. 0153 C Theallogfisee Table 6) is sgig widely under the trgde mark ‘Stellige 65. ('Stellite’ is a Registergd Jrade” * 30
0.012 Af"\a""l'yr‘(é? t;%'l"ﬂ"ﬁgég a!'?@;’-ﬂ)é;@'%‘ﬂ%?@t?ﬁ'é’d“‘% isap accpriahjealteraptivg far mopt inghpll 5
ver e f of i aéezf hlS ‘ah%%&ecﬁ %;g@g%-of%au 1060 N b6 SR ol A Bnctf! €

Wi del Y obtehe UEoralicy o, 154 dfeatortHah (et i sitby A Méreodel fre biGatioh fbsistate Bt SHOFENET

Tr adess 31idthehéwige)atur¥Vangdod \660°t Rabprastim ity Bual té thatt AR Al Gi@erday, thb Rusistanent | g51

I S an aotaiipt Nd)BEtoabrhmonpércoumtdraraciiodutions is greater thdrlthat 6faniogea.ci al appl i cati ons
of ' St el [The &llogs accasgingg e ifvoutiod atetiess affected byrirop dilytiqe diving drsewsidingthanpareal | oy such
as No. ?Pgﬂ%ma“’d&@cﬁ'}ﬁ@% rd mptakall ,‘%.'F‘?‘EYSW,“‘* 'hﬂe_'%(%'?“‘Hé’i‘?,?"tpﬁé"eE!‘PSaWP'déﬂgl oy
No. 3y (S GPEgrErY AR d tpep g Furirine PRI R A EBRAN e S o REP3YPYat i on resi stan

of allogidNas 35 31 in the tenperature range 600 to [err] is approximately
equal to that of alloy A Generally, the resistance 35 of alloy No. 31

t o comoil yArafioeraserfasiig aowedismionsumahie wihgsedoranatation is fughthatratbeing malteddtis A The
al | oys eRie efiprryueing Aoy whiehiionerinaahesfipe ekany difutien thereqfpy pybstptempiaialdids ter i ng
arc wiA WYy seaPosiiYn (ISR {TRINEP cobal t - based hard netal alloys (such a4
- Stellite 6'). Selection of an appropriate al I%)[y ace c,rfdi ng to the invention
wi || depend upon the surfacing technique and q&r{d)ynf,&g}gg of deposition. 40
40 CLAIM5 1. An alloy or a surfacing or welding consumabl e whose

‘f or mu$tata) on kebaB.unikel bt peEenhe@bmg Nelted it | sbasapmbbe of producing an so
all oy wiich ¢trgmiymi ng t he effect of any dilution gheB®of by substrate

mat er i a@) ha&ofvReenym and 1 teAgstay conposi ti on (excl ucggﬂtgf’zizgpuri ties):

carbon and/or boron
45 '

{e) silicon and/or manganese Oto3
55 (f) one or more of titanium, hafnium, 55
zirconium, vanadium, niobium and
tantalum - ' O0tob5.
{g) copper Oto5
{h) one or more rare garths Oto2
60 60
wherein .
(i) cobalt is present in the range 25 to 40% by weight;
(il nickel is present in the range 4 to 12% by weight;
{iiiy  if any is present, the total weight of constituents (f} to (h) is 7.5% or less;

65 (iv) ironis present in the range 10% to 25% by weight; the iron content is greater than the nickel content; 85



% by weight of the conposition 50 (a)  .cobalt, nickel” and (|f present)

%o 35 () I bennard or tunUIlluLlHIllIIIlHlMlHIIISO e

15 (d)7.  carbon and/or boron 63203792033t0 .
(e)- —sttHecor—andlor—anrganrese——— — : 5 (f

ONe\Or m)re of titanium hafnium

55 2|rc nadi um n|ob|umandtantalum S :
0 tO 5 (d? cates?tgbrﬁ)é?easurementwastaken . ’ 0 tO 5

(h) S 0 to 2 60

60 \/\/nersce‘ilf‘]J ﬁth?f’ﬁlméﬁang%{;&sgﬁEersg?grrt‘dar??ta"tpetsa°fr3gﬁaewe usta c(IJ 40% by wei ght; (it) g
nickel is present in the range 4 to hagudy wei ght; (|||) i'f any is
present, the total weight of constituents (f) to (h) is 7.5%or |less; 6
(iv) H‘B'FIVF@ present inCehe rafige 10Mto 259 by wdeght; Bhe irdM content

kS gregter than the ni ck% content; 65 - C.- L M- S .- .@B2037320 B

7 Not €' i ndi cates that ;ho ne urenegt was ﬂgken r:;’ the oXi data on and 10

COorrosi Q;n tests, standarg;sanplgs of 30cn? V\@ge us ‘5 '1 13

5 TABLE 6 Alloy Ref. . | Co NN C. .

Fe Si W10 A : 63 26 . .1

1 15 3 - SR 5 - TABLE 710 B : SR . 56 18

1213 T AIIO\SB Hardness 'iUI%mateTens:leZ g %Elongztlgl ' Corr%lmcw:m P?)(Id '

Ref. (Vlckers .~ Strength (at . (%) . : . aqua regl at 90(°

TABLE 7 room temperature) (at ro 5 Al 0o, rdness

U ti nedge Tenaqd )e - %E 5 ongat 1 on _tempﬁﬁ,gpm o&,n{p@,ature %,H I on Ref20

(Vi ckers Strength (at - (9 (% weigl@quar €gl @s hours) at

9000C Pyram d - -roonJanenperat ure) lossin (at room at room -
(% wei ght 20 Nfinj H Bar 100 hoursk enper at ure) -

t enperat ' gain-in 8 020 (% wei gk ours) Ton

| 0SS | ééll n£2 I—%Bar 6 o5 . 150 hour's). 25 %bzt 420 %

54 5% 261.0 4 . o5 6.5 33 6

25 B 502 43 .. 66 0.5 .

-0.015 C Allthe5!67sthatweresub;e’}:&dtothetestssetoudIﬂTable5wereﬁrr'5edasndentlcalcastlngs 3.8 .
0. 012 3al | TheplioyA\ (pagyrable § ipsolgidslysindsr thottrade mask ‘Stellite @ dltStellitel is aBeaistprad Tragd ¢ 30
were forfiEl: V&%bﬁ"g'émat ﬂaﬁ%&agf%@gg °3he'n*fﬁetloanaayccwtt%eww@r eysn 'fsnosam d
wi del y "fﬁ\ﬁ E?%t F lgq't%l ioysucl‘a Eg 241 isa o &A&thR?cg an TI’ ade
30 Mar k)800° btea‘vté‘yﬁ 131 72 FodteMabths umcns V35l Bl en g éno
acceptaﬁtm61tBAt'élﬁﬁé?ﬁtlﬂe‘v‘d?tgéGﬂbtm%isabﬁroﬂﬁﬁte@ ual t6 AT B2 bl Al Geﬁ&ﬁliy' lﬁaﬁehlﬁgﬁzeOf 35
' St el | i tagal®y No\ak tdvamenohip emvdurttéredt aciitsolinixing js greblaathdranal fessy £f an al | oy such
as No. 31Thegllayhangerd®untidf invehtian agsflesapffegtpd by irondiutian durjng prcvelding thef8e of  al | oy
No. 31 |§°%1§ r°°‘? sef’hetf’ mgal allpysdsucinas Sigjlite § txé?'ec"'t”rféa'b?ﬂptt’&t'?t%ﬁ'°¥E‘@?Té't"ance
of all,gy° inveyionyi |?f’ef‘1’15ép°f‘3?‘?ﬁ?é'fa§'t" feéh"r“’é.'ﬁ@'@CB'ﬂﬁbt PBYFEPROFIIPY  appr oxi mat el y
equal tQ;LMmt of alloy A Generally, the resistance: 35 of alloy No. 38
. to commonly encountered acid solutions is greater than that of alloy A The -~
al | oys acboAldalhgmtathfmglonwdmng @nsmaelelwelgsferfriltau@redsgzthamheldm nefted@is duri ng
arc wel GP lepfprprusing analigy which Uongrinochnsiieet ofpay dilytiendhereqtby abstgate 'Biﬁsf'a(@éﬁfhe as
' St el 14p flofing corepqsiien {ExFHINe ImptiERl opri ate al | oy according to the inven#bon

wi | | depend upon the surfacing .techni que and Q/Oé}q/.'/etghf)o'}s of dep05|t|on 40

40 _ — L . the composmon L
? 50 (a) cobalt, nickel and (if present) iron : about 50 to 70 50
(b) chromium ' 27t0 35
(c) molybdenum and/or tungsten 5t0 15
{d) carbon and/or boron : 0.3t02.25
(e) silicon and/or manganese _ 0to3 . _
55 (f) - oneor more of titanium, hafnium, ' 55
zirconium, vanadium, niobium and
. tantalum ' Otob
(g9) copper Oto5
(h) onhe or more rare earths 0to2
60 . ' 60
wherein '

(i) cobalt is present in the range 25 to 40% by weight;
(i)  nickel is present in the range 4 to 12% by weight;
(ili)  if any is present, the total weight of constituents (f) to (h) is 7.5% or less;

65 (iv) ironis present in the range 10% to 25% by weight; the iron content is greater than the nickel content; 65



AIMS 1. An aIon or a surfaci ng or: wel di ng consuma | ation

(s quch that on being nelted it .is capabl e of pr i ch
XP¢Moring the effect of any dilution thereof by 3 III m‘liml m has t he
451 gl | ow g2 6H3PPSI t 1 on (excl udi ng i npuri

45 %Dby weight of the conposition 50 .(a) J:ﬂh?ll t. ni (:J(Pl and (if pr PQPsnt)

iron - about 50 to 70 - - 50 (b) chr oni uy'
27 to 38. (}rhere lsmgfwmddfwrbaﬂ’ugefbﬂmmn there is morethan 30% bywelghtof 5to
15 (d) chrom&m bon and/or boron - 0.3 to

2 2 %22 . gpygﬁwumﬂpﬁclmﬁﬂg@é wherelnthesaldcomposntlon mcIudesatleastZ%by 0 to 3

ei

55 (f g kﬁaq‘ovorcorefumaaeascll ! arym (ggn q rmch tungsten is absentfromthe ‘'said . 5

55 2|rq: ,qg&mm I'um ni obium an tar'l AR

0to5 (4 Anallo?@tp:aﬂumableasclalmed manyoneoftheprecedmgclalmsmwhlch boronisabsentfrom O 1O
5 (h) theseideomiosiion.e rare earths 0to 2 60
60 wher i nAf alfpy orzoirainiable as ofiressidmany ione df ke presevig c@&\stmed@%bgaldmmgbmuon(l i)

ni ckaf inciud %@@ﬁ@f’%h\/‘t"ﬂ@ht%ﬂqg’en4 to 12% by weig iii) if any o

“(iv) R gont ent
i equ.;, At Al :fsé’nfﬁmg o e B DS R el 8

@ 8. A lloyor$onsumableascla|med|n&y@@ofclb‘f’nst‘lhﬁfﬁvﬂh&halega%&hh Wtﬂlnby wei gbt
of -car ban amallopor consutable sdviairgedi isanyheof tHearec@ilibclaimsyie wgiab coppertshabgmt feom 2. An
al | oy dhesgidnemprstib®e as cl ai med in clai m 1 wherein the said conposition

present 6. K palio zs P"%?g:a ceffm%mwmifgmeereﬁd)"gtc@ "(Shwhﬁf%nthMCcam%g' 6
I

i ncl udes1°atA'1a@a\sqrz?%ﬁgxeéﬁgme:‘ma"m ?FF'::?"'H'S‘S infi %V?’B?‘“Brta’éﬁl‘@umabl e
-ggWIC)OS'aFfFEHQb.u.#are cm&oﬁn Ieagscla?m}ld in a&é% as E zl rredn w%mh one or t?oth cgflﬂ'?a 'S%I d 25

precedi ng. raduagsorhahsu»hamsla@rn@a.dasyameé..ﬁmramm&hmeeam’&b&mm 5. An
al | oy antﬁiﬂd’fﬁm‘nﬁibh&%&&/v@émoﬂmﬁell n any one of the preceding clains, wherein

t he sai di3c chpdsy driconsurhéble asclaingd & aay oneofithe preceding Uymwem \giri¢h thef totgkamivont.of 5
10 625 Aﬁ"saWPU (f)d? (htiglessthaitbfe as cl aimed in any one t he i ecedl ng cl &’Fms
wher ei qromq heifore} %ti'et"]SBH'"?eﬂﬁcifd‘é§2%1§ v t'?@’ﬁﬁt“ﬁ%?(ﬁ e85 hon.

~ An_al | 0Y;50T A B rﬁatﬁ‘esas(ﬁ*l Al Hﬁe%f{h@pr%&\émagﬁmgfwﬁe% thd SREGhPiiGh ﬁ.bl{?&s ' n
whi ch rRiBeefdsbdby WelgFEI EsbaRl € absent from'the sai d- conposition. An
al | 090 or16C OANBPGHcEnsamalilé &b cliRhkdiincidli 5, WhereldftheGhia oBpakition lﬁcludeafrWﬁlzaia 35‘1960
rare edvwaighfeabslt.i um 15 9. An alloy or consumable as clainmed in any one
of the pWechmlipyerepnshmable 4Sﬁla\m?#mnwg?p’éﬁhe Pfﬁcedm&'ﬁt“ff"?‘eﬂ'm'tthﬂf°§'ﬁlnﬂd weight
.conposiX fanen a'1‘bb°'9§‘ds HPIS 2B/ EGRENRIEN 389 theredy abieart 254 Pv R htAl errbanPrgent

nthe dco
precggli'h e ARG AR AL o;e(s)b um haf ni um zi rconiggm
and tg?t,ﬁ,&lﬂfgffé'gg"&t; smhglgnst?afromy% i Svg Hm’a 196y S(i’frfq 98 al | 35 or

.consunmabl e as clal med in any one of the clal m;‘,/’L A n-which one or both
of titanium 20 and ni obium are present in the cgg)gf,,;;,gnpom tiron. 12. An
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