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Metcolizing of Hastalloy B. 

Introduction: 

Cm  August 17, 1946, Mr. K. H. Bleakney, Mechanical 

Engineering Division, National Research Council, Ottawa, 

çintario, requested an investigation of the possibility of 

improvement of the corrosion resistance of Hastalloy B by 

means of metal-sprayed coatings of aluminium and subsequent 

'hermal diffusion treatments.  For certain applications, 

tistalloy B (70% Ni, ."50 Mo) has higlily desirable physical 

properties but inferior corrosion resistance, particularly in 

.11e range of approximately 1200' to 1400" F.. 

A sanplo of the alloy, 1" diam. x 4", waa submitted 

r experiment. 

fsb .,112I: 

To investigate the posebility of securing improved 

corrosion resiatance . of Hastalloy B by means of metal-sprayed 

tluminium coatings with subsequent heat treatments to secure 

diffusion of the aUuminium into the base metal. 



No. Comments 

-  P. 	3 

2FOCEDUn: 

:1) 	Tho Lamplo submitte  via  e sectioned into pieces 

r-,cc .tis were then  shot-blasted  with  N.  40 

angul:).r steol  shot to ';2r:31i.r.c 	suraca for sprayln. 

Shortly after th5J: prparation the samples  wore sprayee with  

aluminium, usingiet» 21i' spray guo.  operated at 65  pounds 

M.r pressuro, 15 poluids acetylene and IP pounds  oxygen. Aft€1 

spraying all samples 	re dIpbad In Metcoseal (finely divided 

eluminium 	spendce. In oil) and thon  subjected to  the follonfr 

heat  troatments: 

1 piece heated to 1150 F. for 1:..) rdnutes. 
1 piece 	 1700' F. for  I  hour. 
1 piece 	 r '  -2700'  F. for 5  hours. 
1 piece 	 1700 °  F. for 20 , 	'? 
1 pJece 	 " 1700°  P. for 32 
1 piece 	 n 	F.  for 48 

(2) 	After these heut t.;'eatents all sections 

!iere  cut In  i1fml-PrL 	:A-J2 	 polished,and 

amined under the .,icroco.  The iollowing table lists 

the phot)m!!.cre,Taphe  t 	:-: .1(j of th.ls  report: 

(1) 

1 	3ond at in'!;erface after 1450'  F. fur  10 mins. 
2 	 • 	

9 	n 	. 1700'  F.  for  1 I7,our. !! 	!! 	 !: 3 	 1700° F. for 5 hours. . tr 	!! 	fr 	
j.' ,..a. 20 	!!! 1 i! 	9 	 9 	 9 5 	 1700°  F 	 9. . for 32 	 ! 

6 	 9 	9 	:e 	 te 	17 ...+0° F. for 48 	9 

DISCUSSION: 

An exardinaton  of  t]-.o,  nickel-alumlnium constitution 

(Uag13am( 1 ) reveals .chat  o compoition of  approximately 50 per 

cent aluminiun, 70 ,)er cent ice1 has a meltim,-,  point In 

excess of 1600° .  C.  anJ consists  of  Lin  ln soli!.1 solution. 

Compositions with E,reatel- or  lesser percentages  of alurninium 

have  loJ%er 11.e1U.ng  ponts. 

(Continued on next  pale) 

Metcolizing Engineering  Co.,  New York. 

handbook, 1939 Edition, p. 1621. 



• 

(Discussion, contld) 

fhio exp .erimsnt  ha  s demoàstrated that it le posel'cle 

to introducc aluminium into the surface of the Hastalloy 3 

alloy by means of .uctal-sprayed aluminium and subsecient 

thermal dusioll ,:,reatcnts. ïrom the surface downward it 

is loecal tc xrect  a  continual reduction in the peroentae 

cf aluniniva wi:1:7,. the 7i-Mo alloy. lt is also reaacnab:i:-. 

to  expect that sol - ewhire below the surface the composition 

:rill be that cf  the h16h neltirm point material. If the 

composition wh-the 1hb meltinz; point has coed corrosion-

reGisting oroertics, this mathed 	te  applicable  to 

tomperature é,,aplications tore inproved corrosion resis-

tance is deail.-able,  At ni,gh temperatures some lens from th 

surface would bé e:ipécted  due to the low melt174; poin'; of the 

aluminiurz-ricL comcesitions. However, the lonLpst thermal 

treatment (17°C F. for 46 hours) produced -,he 

maximum penetnttion of aluminium to a depth cf O.CO2 inch. 

Therefore, suc:7.  a  surfacs loss could not emceed this  fure 

,rnd provision coull be cade for  such a loss. 

It ::.hca1._1 	cmphaelLed that this is a preliminary 

Investirsation desined  to  estatlish  the  Feasibility of surface 

aluminizinL; cf this alloy. No practical value will result 

=les corrosion resistance  at  elevated .  tenperatures is 

obtained by the treatment 0 ;2cr t:ais reason, samples will be 

prepared for corrosion testint; end if the results of these 

tests arc promlair 	further investition of sprayin; and 

thermal diffusion treetTler. will be unCertaLeT.., 

L:onclusions 

1 0 	intermetallic aluminium nickel alloy c an  be 

formed on the surface of Hastalloy 3  by means of metal spray- 



r .a.51 first formation.ef the alloy was detected 

raGo 4  - 

Ccnciulions, cfnlbld 

inG and subsequent thermal diffusion treatments, 

after treatinL; the sprayed Hastalloy 3 at 17(JO 0  F, for 

7.-  hour. 

'2heximuu iepth  of penetration of aluminium 
— 

into the 1-Iastalloy 3 was U 0 0O2 inch after treatment at 

1700° F. for 43 hours. 
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00 

ljN:LB. 

(Figures  1  to 6 follow.) 
(  on 261i;,:u7 	to 7. 
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X500, unetcheo 

BOND AT r;LIIC:.:1 AFTER TRÏ2aTMENT AT 1450e ; 1 . FOR 
10 YINUTS. ALUMINIUM ABOVE, 11A1.TALLOY 

Nc visibL?, intermetallic compound formecle 

X500,  unetc;hedo 

1 

30ND  AT INTERFACE AFTER TREATY= A2 1700°  Fo  FOR 
1 HOUR, ALUMINIUM ABOVE, HASTALLOY B 

Note  beginning  of  formation of  intermetallic compound. 

• 
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X500, unetched. 

1301;rD 	t C.:HMO E  A 7-21.7. -t.i '1: 	 T  1700 ° 	o  POr: 
5 I-ICU 	 A.  3 	7..A  :.3T A LI 

Note 	ck  t. aluraLnium  layer. DefinIte fonilatf‘on 
of internetallic  compound  at  Interface. 
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Uu0, uhetched. 

BOND AT IrtriM7A.C2.;  AFTER TIRLLVD1`,1NT AT 1700 ° 	FOP, 
I 	 20 nouas ..LIJMINIUVi AB OW HA S T A LLCY  3  3:.:L 

Intermetallic ccmpound increasing In depth and 
density. 
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unetcheC. 

:OND 	 AUTZ. TW:ATPLN7 ;21:s  1700e 
!Cu32 i .n_Y 	 A2,07L;„ 

Apparently . tvc Intrmetalliccorpounds  of  , 1.7C2r-
ent compoition boinG formed. Depth  i Fene-
tratiz=1 f.c.roazIng. 
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BOND  AT  =TUIlAn; AFTIM TRATM=  AT 1700 0  F. FCa 
46 ;Iona  ALUMINIUM ABOVE,  HASTALLOY D BZLe. 

Apparently two intermatallic compoundm, both cf 
increasing depth. 

HJN:L3. 


