
s o~~ 
~ €'~ d 
A E y p 
c ~ 
~C o`. P,  ~ o 

~~~~ 
• ~ O Y 
~~ ~m 
o,~~ 

>. ~ 

~ V C C 
b ~ O 
o~~~ 
s °- 
E m •y L 

E~ ~~ c m 
ymCl.~ dE~ 

E'E a o ~ 

~ ~ ~~~ 
oo~a 
ny=~ 
~ovd ~~~- 
~„°m 
~ ~~ 
gWO~ 
anN~.~ 
O° 	V 

~~ ~~Q~ 
ord~, ~~ ~ 
~0 3~2 
a~~n ~ C L 
cE.~y.d 

-da: -m~o 
g°:o 
~cnro 

u M ~ ~ 
~~:~~ 
i d 0 ...  

a~~° 
~ j:r ~ 
ao;, _ ~~~ 

a o~~ 
t > ,. 
`~a 
~.~oa._  . ov 
omd~ 
a~~v 
ddoo 
2o'~E 

~O ~i U 

5~~~ 
~r~a 
~o o >t ~~~~ .~ ~ o 

~~d ~"a > 

u~~i'p~n 

~ pJj  > m~~o ~m,e 
o~°~ a ~- v~Er ~oo~ 
~ 'c 

,n ...n 

~ 

AE ONA~T~~A~ ~~~ ~A~ ~~~CIF~~A ~ 
S~ie~~ ~ Autoa~otive ~gineer~ D  ~~a~o 

~ ~Veat 3~th St~~ 
~e~ ~lork Ce~~ 

~MS ~ ~ ~ 
I~eaed b2=1m47 

~eveu~ •6~15~50 

COPPER FURNACE F3RAZING 

lo ACHIdOVPLIDGMENT s  A eendog° shall mention this sp~cification numbea° ~nd i~~ 
re4iaion letter in all quotations and when ~,cl~aowledging pwc°ahase ordex°e o 

2o APPLICATIONs For joiraing carbon and la~rr alloy ateels D  and corroaioxa aaad heat 
r~siatant steels and alloyso Not recommen~~d foa° uae on parte mad~ of e~u~terbi~ic 
materials which will operate at o ger 1000 F or on pe,~ta of any ~lloy ~h~a°~ high 
stx°ength joints are a°equired at temperatures o~er 500 Fm 

3o PROCESS REQUIREB~IIENTSa 

30l Surface Condition s  The surfaces to be joined shall b~ clean px°ior to ~ss~mblyo 

302 Fluxings Flux sha~ll be used in ba°azing co~rosion ~nd hea~ r~sis~e~n~ ~~e~b~ ~d 
a loys unless bx°azing ia don~ in special a~mosphex°es or by specie~l prc+cee~e~ 
vahea°e flun is no~ necesaaryo Flux m~y be used at th~ eendor° B disa~e~ion fa~ 
brazirag othor steels o 

303 Ass~mbly s  Th~ parts to be ~oined sh~ll b~ ~ssernbl~d so ~ha~ a  ig pr~c~ic~la 
th~r~ is me~al to metal conta~t between mating aurfaces and rele,tive mo~emerrt. 
of the components does not occur di.u°ing the ba°azing operation so ~hest th~ pesx°t~ 
will be in proper alignment a£~er bx°~.zir~o 

304 BrQZing ESaterials The brazing material sh~ll b~ copper conforming ~o ~ 470~.~ 
or to A~S 500 and of oxygen=fY°ee typeo ~ufficient copper shall be placed 
within or in close proximity ~o the join~o 

305 Joining s  Heating shall be perfoa°med in a fux°~ce wi~Cli a suitable protea~ig~ 
atmosphere a~ ~~emperature be~een 2000 F and 2150 Fo ~ Paa°~s she,ll be h~a~~d 
until the coppex° ~1~~ and the joint is formed o Fus^thex° hes~ting ~h~,Il b~ h~ld 
~o a minirmumo The protecti~e atmosphex°e in the fux°nace shall be o g such ~ 
charac~ex° that the s~eel ~sill not be scaled or carbus°i~ed oa° exc~ssi~~ly 
decax°bua° i~~d o 

306 Coolings After brazing~ assembliea shall be cooled in such a maranea° as 'to 
px°eeent ca°acks and minimi.ze intex°nal sta°esa D  distox°tion8  scaling e~nd d~c~x°b~~;= 
zQtiona Cooling f~om the brazing tempera~wc°e to belo~v the scaling ~empes~atua-~ 
shall be done in a suitable proteative atmosphereo If hes~d~ning is to b~ 
executed in conjunction with brazing a  cooling procedw~°es m~,y be revised 
accordinglyo 

307 ~'lux Removals Aftex° ba°azing and coolir~ a  fluxa  if used D  shall be ~emoe~d f~om 
the pas°ts by a method not in~ua°ious ~o the ~p~cf g~~ ~uvr g~s~~ ~imm~+~~o 

308 Hoat T~°eatme~ a  Vv'here hardness is specified for the bra~~d ass~mbly e,a~ h~a~ 
treatment ia required a  such heat treatment she~ll follo~ the b~°azing op~s°a~iono 
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