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ALUMINUM BRA2ING 

1. SCOPE: 

1.1 Purpose: This specification covers the engineering requirements for 
producing brazed joints using an aluminum alloy with melting point below 
that of the basis metal as the brazing filler metal. 

1.2 Application: For joining aluminum and selected aluminum alloys. No~ 
recommended for use on parts which will operate in service over 530°F 
(275°C) or where high strength joints are required over 370° (190°C), or on 
materials subject to eutectic melting from the brazing operation. 

2. APPLICABLE DOCUI~NTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue of Aerospace 
Material Specifications (AMS) shall apply. The applicable issue of other 
documents shall be as specified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2350 - Standards and Test Methods 
AMS 2673 - Aluminum Molten Flux (Dip) Brazing 
AMS 3412 - Flux, Aluminum Brazing 
AMS 3416 - Flux, Aluminum Dip Brazing, 1090°F (588°C) Fusion Point 
AMS 4054 - Aluminum Alloy Sheet, Clad One Side, (0.6Mg - 0.35Si - 0.28Cu 

(No. 21-0 Brazing Sheet) 
AMS 4055 - Aluminum Alloy Sheet, Clad Two Sides, 0.6Mg - 0.35Si - 0.28Cu 

(No. 22-0 Brazing Sheet) 
AMS 4184 - Filler Metal, Aluminum Brazfng, lOSi - 4.00u 	(4145) 
AMS 4185 - Filler Metal, Aluminum Brazing, 12Si (4047) 

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom- 
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies 
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com- 

~ mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the 
Board and its Committees will not investi gate or consider patents which may apply to the subject matter. Prospec- 
tive users of the report are responsible for protecting them elves a ainst liability for infringement of patents." 

~F"„a~l~ w , 

Copynght 1983Society of Automotive Engineers, Inc. 
All rights reserved 	-~ 	 Printed in U.S.A. 
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2.2 UeS, Government Publications: Avail3ble from Commanding Officer, Naval 
Publications and Forms Center. 5801 Tabor Avenue,'Philadelphia, PA 191200 

2.2e1 Military Standardss 

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of 

3e TECHNICAL REQUIREMENTSs 

3e1 Niaterialse 

3.101 Filler Metals Shall be aluminum brazing alloy conforming to AMS 4184 or 
AMS 4185 except as specified in 3>3o3e Either alloy may be used for torch 
or furnace brazing; AMS 4185 shall be used for molte.n flux (dip) brazing> 

3.102 Fluxe Flux for torch brazing shall conform to AMS 3412; flux for furnace 
brazing shall con.form to AA7S 3412 or AMS 3416o The flux may be used dry 
or mixed with water or alcohole 

302 Equipmente 

3e2e1 Torch Method: Torches, tips, regulators, and accessory equipment shall be 
appropriate for the thickness of the material being brazedo 

30202 Furnace Methodc Furnaces shall be circulating-air type, maintained within 
+10°F (+5°C) of a selected temperature within the range 900°F - 1200°F 
(480° - 650°C) by suitable controlso 

30203 Molten Flux (Dip) Methods 

3020301 Pre-heat furnace shall be maintained within +10°F (+5°C) of a selected 
~emperature within the range 900°F - 1000°F (480° - 540°C)e 

3e2<3a2 Salt-bath furnace shall be a ceramic-type maintained within +5°F (~3°C) 
of a selected temperature . within the range 1050°F - 1200°F 
(565° - 650°C)e 

3a3 Preparation: 

3a3e1 Surface Conditions The surfaces to be joined shall be clean prior to 
assemblyo Cleaning should be by degreasing, alkaline cleaning, and 
deoxidizing to a surface resistance not higher than 100 ohms. 

3a?e2 Fluxings Unless otherwise specified, flux shall be applied so that 
surfaces to be joined are sufficiently coated to ensure the specified bond 
between the parts after brazingp if preplaced filler metal inserts are 
used, they shall also be coated with fluxo Application of flux is not 
required when parts 3re to be joined by molten flux (dip) brazinge 

~ 
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30303 Assembly: The parts to be joined shall be assembled so that clearances 
between mating surfaces are within specified tolerancese The assembly . 
should be supported so that the parts will be in proper alignment after 
brazinge Sufficient filler metal shall be placed within, or in close 
proximity to, the joint except when parts to be joined are fabricated from 
clad brazing sheet such as AMS 4054 or A~S 4055 or when the filler metal 
is hand-fed during torch brazing> In the case of blind~jointso the filler 
metal shall be placed within the jointe 

303>301 Tack welding for fixturing shall be used only when specified or 
permitted by purchasero 

3o3o3e2 On closed assemblies, vent holes shall be provided as specifiede 

3e4 Procedure: 

3e4o1 Joining: Unless otherwise specified, joining shall be effected by torcho 
furnaceo or molten flux (dip) heating; when joining is effected by molten 
flux heatingo the requirements of AMS 2673 shall be mete Parts shall be 
heated, preferably rapidly, until the filler me~al melts and joints ar'e 
formedo In torch brazing, parts shall be held at heat until clean filler 
metal is visible, when joint configuration permitso at the end of the 
joint opposite that at which the filler metal was introduced, but further 
heating shall be kept to a minimume In furnace and molten fluu brazing, 
the brazing temperature and time at heat necessary to form joints shall be 
preestablished such that when parts are removed from their respective heat 
sourceso clean filler metal is visible, when joint configuration permitso 
at ~he end of the joint oppcssite that a~ which the filler me~al was 
introducede The temperature to which parts are heated for brazing shall 
be controlled so tha~ incipient melting of the parts does not occuro 

3e4e1o1 Torch Method: The assembly shall be heated locally in the joint area 
using a reducing flameo taking care no~ to overheat ~he parent metalo 
Sufficient filler metal shall be introduced to the jointe [~hen 
desirable, flow of filler metal may be restricted by employing a paste 
compound of sodium fluoride and watero 

3e4e1e2 Furnace Methodz Sufficient filler metal shall be pteplaced in the 
jointso Preheating to approximately 400°F (205°C) is recommended to 
remove the water in the fluxo Time necessary to obtain acceptable 
joints should be established through use of a pilot assemblye Flow of 
brazing alloy may be restricted as in 3o4elolo 

4a3o1a3 Dip Method: Assembled details shall be prehea~ed to 1000°F ¢ 10 
(540°C + 5)p and transferred immediately to the dip bath furnace and 
slowly immersed in the fluxe Temperature of the flux bath shall be 
maintained within +5°F (+3°C) of the selected temperaturee Time in the 
flux bath should be determined by a pilot assemblye 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s2

67
2d

https://saenorm.com/api/?name=232cc3fd68c038ccd625d3d845e14240


304,2 Cooling: After brazing, assemblies shall be cooled in such a manner as to 
preven~ cracks and minimize internal stress, distortion, scaling, and 
oxidatione If solution heat treatment is to be done in conjunction with 
brazing, cooling procedures may be revised accordinglye 

3a5 Pos~ Treatment: After brazing and cooling, flux shall be removed by a 
method which is not injurious to the surface finish and which will not 
remove material below drawing tolerances. A suitable test, such as the lack 
of a~ypical chloride precipitate in a 5~ aqueous solution of silver nitrate 
on the cleaned and rinsed par~, shall be used to determine that flux has 
been adequately removed, Failure to pass this test shall require additional 
flux removal treatment. 

3a6 Proper~ies: Brazed parts shall conform to the following requirements: 

306,1 Appearancea Visual examination of joints shall show a generous fille~ of 
filler metal between component parts at the end of the joint at which the 
filler me~al was in~roduced and, when practical, shall show at least a 
me~allic s~ain of filler metal at the opposite end of the joint, to 
indicate comple~e pene~ration of filler metal through the joint. 

3,6o1e1 Pinholes, voias, or filler-metal skips extending into faying surfaces of 
~he join~ are not acceptable and shall require rework of an assembly. 
Unless otherwise specifiedp the aggregate area of surface defects shall 
not exceed 10~ of the surface of the respective braze fillet, 

3,6o1a2 Cracks in filler metal or adjacent parent metal are not acceptablee 

3.6.103 Overheating of ~he base metal resulting in blisters on the parent metal 
is not acceptable. 

3o6o1e4 No residual flux shall be permit~ed on surfaces of the assembly. 

3e6o2 Coverage: Unless o~herwise specified, the area joined by the filler metal 
shall be not less than 80~ of the area of the mating portions of the 
assembly, determined by a method agreed upon by purchaser and vendore 

3a6o2.1 Filler metal in excess of that required for the join~ is acceptable 
provided the excess filler metal does not interfere with the function of 
the completed assembly. 	 - 

3.603 Proof Tests When specified, any part from a lot shall pass a proof test. 
S~andards for acceptance and method of test shall be as agreed upon by 
purchaser and vendore 	 . 

3.7 Qualitys Brazed join~s shall be sound, clean, and free from foreign 
materials and from imperfections detrimental to performance of assemblieso 

3,701 Fille~s presenting a surface, after cleaning, similar to a cast surface 
are acceptable. 
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?e7o2 The presence of unmelted filler metal in a joint is unacceptablee 

3a7e3 Melting or erosion of the parent metal surface adjacen~ to the brazed 
joint shall be limi~ed to a maximum of 5~ of parent metal thickness and 
15~ cumulative of the braze lengtho 

4o QIIALITY ASSURANCE PROVISIONSe 

4e1 Responsibility for Inspection: The vendor of brazed assemblies shall supply 
all samples for vendor°s tests and shall be responsible for performing all 
required tes~se Results of such tests shall be reported to the purchaser as 
required by 4a5e Purchaser reserves the right ~o sample and to perform any 
confirmatory testing deemed necessary to ensure that the processing conforms 
to the requirements of this specifica~ione 

402 Classification of Testso 

4e2o1 Acceptance Testss Tests to determine conformance to all technical 
~ 	requirements of this specification are classified as acceptance tests and 

shall be performed on each loto 

4o2e2 Preproduction Testso Tests to determine conformance to all technical 
~ 	requirements of this specification are classified as preproduc~ion tes~s 

and shall be performed prior to or on the initial shipment of brazed parts 
to a purchaser, when a change in material or processingo or both, requires 
reapproval as in 4o4e2p and when purchaser deems confirma~.ory testing to 
be requiredo 

4020201 For direct Military procurement, substantiating test data and, when 
requested, preproduction test material shall be submitted ~o the 
cognizant agency as direc~ed by the procuring activityp the contracting 
officer, or the request for procuremento 

403 Samplings Shall be not less than the following; a lot shall be all 
assemblies of the same part~number brazed in a continuous opera~ion and 
presented for vendor°s inspection at one timeo 

40301 Coverageo Three assemblies per loto 

4a3a2 Proof Teste One assembly per lot, when specifiede 	. 

4e3a3 Flux Removal Test: As required to ensure that all assemblies are free of 
residual flux but not less than once each working shifto 

404 Approval: 	. 

4e4a1 Sample assemblies brazed to the requirements of this specification and the 
vendor°s facilities and pxocedures shall be approved by purchaser before 
parts for production use are supplied, unless such approval be waived by 
purchasere Results of tests on production assemblies shall be essentially 
equivalent to those on the approved sampleso 
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