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COPPER FURNACE BRAZING 
Carbon and Low Alloy Steels 

1. SCOPE: 

1.1 Pur ose: This specification covers the engineering requirements for production of brazed joints using 

	

metallic copper as the brazing filler metal. 	 ~ 

1. 2 Application: For joining carbon and low-alloy steels. Not recommended for use on paxts which will 
operate at over 1000°F (538°C) or on parts where high strength joints are required at temperatures 
over 700°F (371°C). 

2, APPLICABI.E DOCUMENTS: The following publications form a paxt of this specification to the extent 
specified herein. The latest issue sha.Il apply. 

2.1 SAE Publications: Available from Society of Automotive Engineers, Inc. , 400 Commonwealth Drive, 
Waxrendale, Pennsylvania 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 3430 - Pa.ste, Copper Brazing, Water Thinning 
AMS 4500 - Copper Sheet and Strip, Soft Annealed 
AMS 4501 - Copper Sheet, Strip, and Plate, Oxygen-Free, Light Cold Rolled Temper 
AMS 4701 - Copper Wire, Annea~ed 

3. TECH1vICAL REQUIREMENTS: 

3.1 Materials• 

3.1.1 Filler Metal; Sha11 be copper conforming to AMS 4500, 4501, or A1VIS 4701. When permitted by 
~1 	purchaser, a suita.ble copper paste such as AMS 3430 or copper applied by electroplating may be 

used. 

~ 3.1. 2 Fl~: Paste or liquid fl~es shall not be used unless otherwise permitted. 

3. 2 Equipment: Furna.ces with suitable protective atmosphere as defined in 3.3 shall be used for brazing. 
Alternatively, induction heating, using a protective atmosphere in a jacket surrounding the work, may 
be used. 

3.3 Atmospheres: Except as specified in 3. 3.1 and 3.3. 2, the furnace atmos~here for brazing shall be 
hydrogen of not less than 99. 94% purity and dew point not higher than -25 F(-32°C), determined on 
gas being exhausted from the fizrnace or retort work zone. 

3.3.1 If scale and visible oxides are removed from joint surfaces prior to placing parts in the brazing 
furnace, one of the following atmospheres may be used; specified dew points apply to the gas being 
exhausted from the furnace or retort work zone. 

Copyright lg 75 by Soeie4q o4:9u4omotive Engin~ers, lnc. 	 Prin4ed in U.S.~. 
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3. 3.1.1 Argon of not less than 99. 99% purity and dew point not higher than -35°F (-37°C), 

3. 3. 1. 2 Mixtures of argon and hydrogen in any proportions, the hydrogen purity being as specified in 3. 3, the 
argon purity being as specified in 3. 3.1.1, and the dew point of the miuture being not higher tkian 
-35~F (-37°C}. 	 . 

3. 3.1. 3 Vacuum of 5-~ 20 microns of Hg; the specified partial pressure may be maintained by back-filling with 
k1 	an inert atmo ~phere as in 3. 3.1.1 or 3. 3,.1. 2 before the furnace temperature exceeds 1600°F (871°C). 

3. 3. 2 Atmospheres other than those listed in 3. 3 and 3. 3. , 1 may be used when authorized in writing by pur- 
chaser; such authorization will be granted only after demonstration to the satisfaction of the purchaser 
that use of such atmospheres will not cause scaling, carburization, nitriding, or excessive decarburi- 
zation of the basis meta.ls and will produce joints which consistently meet all other technical require- 
ments of this specification. 

3.4 Preparation: 

3. 4. 1 Surface Condition: The surfaces to be joined shall be clean prior to assembly. 

pJ 3. 4. 2 Fluxing; When use of flux is permitted, flux shall be applied to the .  joint areas of parts. 

3.4. 3 Assembl.y: The parts to be joined shall be assembled so thatthe clearancesbetweenmating surfaces are 
within the specified tolerances. The assembly should be supported so that the paxts will be in proper 

f~ ' alignment after brazing. Sufficient copper shall be placed within, or in close proximity to the joint. In 
the case of blind joints, the copper shall be preplaced within the joint; in such cases use of AMS 3430 or 
other suitable copper paste or copper applied by electroplating is permitted. 

3.5 Procedure: 

3. 5. 1 Joinin~; Parts shall be heated in equipment defined in 3. 2 using an atxnosphere defined in 3. 3 at a 
temp'erature between 2000°F (1093. 3°C) and 2150°F (1176. 7°C). Pa.rts shall be heated until the copper 
melts and the joint is formed. Further heating shall be held to a minimum. 

3. 5. 2 Cool;ng; After brazing, assemblies shall be cooled in such a manner as to prevent eracks and minimize 
internal atress, distvrtion, scaling, and decarburization. Cooling from the brazing temperature to 
below the scaling temper~,t~ire shall be done in one of the atmospheres described in 3. 3. If haxdening is 
to be exeeuted in conjunetion with brazing, cooling procedures may be revised accordingly. . 

3. 6 Post Treatment: 

3. 6.1 Flux Removal: After brazing and cooling, residues of paste or liquid fluxes, if used, shall be removed 
from the parts by a method not injurious to the specified surface finish. 

3. 6. 2 Heat Treatment: Where hardness is specified for the brazed assembly and heat treatment is required, 
such heat treatment shall follow the brazing operation. 

3.7 Properties• 

3. 7.1 Appearance: Visual examination of joints sha11 show a complete line or ring of copper between compo- 
nent parts at the end of the joint at which the copper was introduced and, when practical, shall show at 
least a meta.11ic stain of copper at theoppositeendof~the joint to indicate complete penetration of the 
copper through the joint. 

l_' 
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3. 7. 2 Coverage: Unlese otherwi~e ~peciPied, the area joined by copper shall be not lese than 80% of the area 
of the mating portions of the assembly, determined by a method a~r~~d upon by purchaser and vendor. 

3. 7, 2.1 Surfacee of parte shall be free of exceeeive copper. 

3. 7. 3 Proof Test: When epecified, any part from a lot eha,ll paee a pr.00f t~st. ~tandard~ for acceptance and 
RI 	method of teet ehall be ae agreed upon by purchaser and v~ndor. 

3. 8 Quallty : Brazed ~ointe ehall be eound, clean, and free from imperfection~ delxim~ntal to performance of 
aaaemblies. 

4. QUALITY A88URANCE PROVI~ION9: 

4.1 Responeibility  for lne pection: The vendor of brazed ae~~mbliee shall ~upply all eamples and ehall be 
~ responsible Por performing a11 required teate. Furchaeer reserve~ the right to perform euch confirmatory 

testing as he deeme nece~eary to a~sure that proces~ing conform~ to the reguirement~ of this epecification. 

4.2 Claaeification of Teete; Teata to determine conformanoe to all technioal requirementa of thie epecification 
~ are claesified ae acceptanee or routine control test,~. 

4. 3 Samplin~c 9ha.11 be not less than the followin~; a lot eha.11 be all a~~emblie~ of the ~ame paxt number brazed 
~ in a continuoue operation and preeentsd for inspection at one timeo 

~ 4. 3,1 Covera es Three aesembliee per lot. 

~ 4.3. 2 Proof Test; One aasembly per lot, when epecified, 

4.4 Approval: 

4.4,1 9ample aesemblie~ brazed to this specificatlon and the vendor'~ facilitie~ and proceduree ~hall be 
kf 	approved by purchaser before parts for production uee sre ~upplied, unle~~ ~uch approval be waived. , 

4. 4, 2 Vendor shall use filler meta,l placement, type of equipment, environment, brazing~ procese and cycle, 
and methoda of inepection for production paxte which are ese~ntially the ~sme ae those ueed on the 

~ 	approved eample parte. If any ehan~ea are nece~e~ry in type of equipm~nt, prooeseee, proceduree, or 
methode of inspection, vendor ehall submit for reapproval a~tatement of the propoeed chan~ee in pro- 
ceseing and, when requeeted, eample revised parte. No produotion parte fabricated by the revieed pro= 
cedure shall be ehipped prior to receipt of reapproval. 

4.5 Resamplin~ and Reteetin~s if any apecimen u~ed in the above te~ta fails to meet the speaified requiremente 
~ diepoaition of the parte may be baeed on the re~ult~ of te~tin~ three additional ~peoimene for eaoh original 

nonconforming apecimen. Failure of a~y reteat epecimen to meet the epeoified requirements ahall be 
cauee for re~ection of the parte represented and no additional te~ting shall be permitted. 

~ 5. PRE PARATION FOR DE LIVERY; Not applicable. 

6, ACISNOWLEDGMENTs A vendor ~hall mention thi~ epecification number and ite revieion letter in all quota= 
tione and when acknowledgin~ pureha~e order~, 

7. REJE TION~s Parte not brazed in accordanoe with thi~s ~pecifioation or with authorized modificatione will 
be subjeet to re~ection: 

8. NOTEB: 

~ 
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