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SILVER BRAZING 
For Flexible Metal Hose, 600°F {315°C) Idax Operating Temperature 

1. SCOPE: 

1.1 Purpose: This s~cification cove~rs the enqineering requirements for 
producing braaed joints between flexible netal hose, and similar pdrts, such 
as bellows and rigid end fittings, and the properties of such joints. Parts 
are usually made of austenitic corrosion and heat resistant ateels but may 
be carbon or low-alloy steels. 

1.2 Applications Primarily for joints requiring high strength up to 600°F 
(315°C) . 

2. APPLICABLE DOC[1MENZ5: The following publications form a part of this 
specification ~o the extent specified herein. The latest isaue of Aerospace 
Irlaterial Specifications (A!!S) shall.apply. Tt~e applicable issue of other 
dxuments shall be as epecified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Com~aonwealth Drive, iAarrendale, 
PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2350 - 5tan~srds and R~est IKethods 
Al~IS 3410 - Flux, Silver Brazing 
AMS 4768 -~razing Filler ldetal, Silver, 35Ag - 26Cu - 21Zn - 18Cd, 

1125° - 1295°F (605° - 700°C) Solidus-Liquidus Range 	 ~ 
AMS 4771 - Brazing Filler lsetal, Silver._50lg - 16Cd - 15.SZn - 15.5Cu - 

3.ONi, 1170° - 1270°F (630° - 690°C) Solidus-Liquidus Range 

SAE Technical Board rule•~ atovide that: "All techaical reporta, includinq ~tandards approved and practics~ rbcom- 
mended, are advisory only. 7heir use by anyone engaged in induatry or trade or their uae by govemmsntal ag~ncies 
is entirely voluntary. Th~e is no aq r.sment to adhere to any SAE standard or recommended practice, and no com- 
mitment to conform to or b~ guidad by any technical raport. In formulating and approving tachnical reports, the 
Board and its Committeea will not investlyate or conaider patsnts vMhich may apply to the subject matter. Prospec- 
tive users of the raport are reaponsible for protecting themselves agafnst liability tor infringement of patents." 

Copynght 1982 Society of Automotive Engfnssrs, Inc. 
Ali nghts reserved 	. 

	 Printed in U.S.A. 
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2.2 ASTM Publications: Available from American Society for Testing and 
Materials, 191~ Race Street, Philadelphia, PA 19103. 

ASTM D1179 - Fluoride Ion in Water 

2.3 U.S. Governmen~ Publications: Available from Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2•.3.1 Militarv Standards: 

MIL-STD-794 -~Parts and Equipment, Procedures for Packa.ging and Packing of 

3. TECHNICAL REOUIREA~NTSs 

3.1 Materials: ~~~ 
3.1.1 Flux: Shall conform to AMS 3410 or equivalent as approved by 

j~ 	purchaser. 

3.1.2 Filler Metal: Shall conform to either AMS 4768 or AMS 4771. AMS 4771 
~ 	shall be used for brazing austenitic corrosion and heat resistant steels. 

3.2 Pre aration: 

3.2.1 Surface_Condition: The surfaces to be joined shall be clean prior to 
assembly. Surfaces shall not be highly polished. 

3.3 Procedure: 

3.3.1 Flu~~q: Flux as specified in 3.1.1 shall be applied so that the surfaces 
to be joined are completely coated (See 8.2.1). 

3.3.2 Assemblv: The parts shall be assembled so that the clearances between 
mating surfaces will produce optimum coverage by filler metal without 
appreciable running on surfaces outside the boundaries of the joint area. 
Sufficient filler metal shall be placed within, or in close proximity to, 
the joint. The assembly should be supported so that the parts will be in 
proper alignment after brazing. 

3.3.3 Joinina: Shall be accomplished by electrical induction, molten filler 
metal, or torch heating (See 8.2.2 and 8.2.3), unless a specific method of 
heating is specified. Parts shall be heated until the filler metal melts 
and the joint is formed. Further heating shall be held to a minimum. 
Overheating shall be avoided. 

3.3.4 Coolinq : After brazing, but prior to handling, assemblies shall be cooled 
for sufficient time to allow the filler metal to solidify and in such a 
manner as to prevent cracks and minimize internal stress, distortion, and 
scaling. 

~ 
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30305 Flux Removalo P,fter brazing and coolingo flux shall be removed by a 
method not injurious to the specified surface finisho The tests of 3-0403 
shall be used to de~ermine ~hat flux has been adequately removede 

3e4 Properties: Brazed parts shall conform to the follo~ing requirementss 

30401 Coveraqee Visual examination of joints shall sho~ an adequate fillet of 
filler metal at the end of the joint at which the filler metal was 
in~roducedo 

30402 Pressure_Test: bahen a pressure test is specified on the drav~ing or is 
agreed upon by purchaser and vendor, any assembly from a lot shall pass 
that testo Voids in the brazed joint are acceptable provided ~he pressure 
test requirement is meto 

3e4o3 Halide Testss The following tests shall be conducted on hose, bellowso 

	

~ 	and ~ube assemblies, and on other assemblies ~hen specifiedo to ensure 
~hat residual flux has been removedo If the flux is known not ~o contain 
chlorides, the ~est for chlorides need not be made and if the flux is 
known not to contain fluorides, the ~est for fluorides need not be madeo 
If the washings indicate the presence of either chlorides or fluorides, 
assemblies shall be subjected to additional cleaning and testing 
operations until removal is completeo O~.her test methods may be used when 
agproved by purchasero 

3a4o3e1 Chlorides: Rinse the ~.est area with 40 - 50 mL of hot (approximately 
180°F (80°C)) deionized or distilled watere Collect rinse water in a 
100 mL beaker and add 3- 5 drops of concentrated nitric acid (sp gr 
1e42) and 2- 3 mL of 10~ silver nitra~e solu~iono Stir ~he contents,bf 
the beaker and allow ~o stand 5- 10 minu~ese P, solution as clear a~~ a 
blank of deionized or distilled water ~rea~.ed in ~he same manner as the 
rinsings indicates the absence of chloridese P,vahite-to-gray 
precipitate or turbidx~y indicates the presence of residual fluxo 

3e4e3e2 Fluorides: RinSe the tes~ area with approxima~ely 200 mL of hot 
(approxima~ely 180°F (80°C)) deionized or dis~.illed wa~ero Collec:. the 
rinse water in a 250 mL beakero Using two 100 mL lvessler or equivalent 
color comparison ~ubeso pour 100 mL of the rinsings in~o one tube and 
100 mL of deionized or distilled water into the other as a bla~nka Treat 
the water in the two tubes in accordance with P,STA9 D11790 or use an 	_ 
equivalent colorimetric me~hod, and allow the color to developo ~, color 
in ~he washings deeper ~han that of the blank indica~es the presence of 
residual fluxo 

	

3a5 	ualit a 

3o5a1 Brazed join~s shall be sound, clean, and free from foreign materials and 
from imperfections de~.rimental to performance of assemblieso 

~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s2

66
7c

https://saenorm.com/api/?name=d2fcd7675b6e2c9478bc3cf5f5baf808


3a5.2 Surfaces of assemblies shall be free from pitting, burning, and excessive 

filler metala 	 ' 

4e QUALITY ASSURANCE PROVISIONS: 

401 Responsibilitv for Ins ection: The vendor of brazed assemblies shall supply 
all samples for vendor°s tests and shall be responsible for perfo=ming all 

~ required testse Results of such tests shall be reported to the purchaser as 
required by 4.5e Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that processing conforms to 

the requirements of this specificationo 

4a2 Classifica~ion_of Testss 	 - 

40201 Acce ptance Tests: Tests to determine conformance to all technical 

~ 	requirements of this specification are classified as acceptance tests and 

shall be performed on each lot. 

4a2o2 Pre~roduction Testse Tests to determine conformance to all technical 
requirements of ~his specification are classified as preproduction tests 

~ 	and shall be performed prior to or on the initial shipment of brazed parts 
~o a purchaser, when a change in material and/or processing requires 
reapproval as in 4.4e3, and when purchaser deems confirmatory testing to 

be required.~ 	 • 

4.2.2.1 For direct U.S. Military procurement, substantiating test data and, when 

~ 	requested, preproduction test material shall be submitted to the 
cognizant agency as directed by the procuring activity, the contracting 
officer, or the request for procurement. 

403 Samplinq : Shall be not less than the following; a lot shall be all 

assemblies of the same part number brazed in a continuous operation and 
presented for vendor°s inspection at one time: 

4.3.1 Coveraqe: Three assemblies per lot. 

4e3.2 Pressure Tests One assembly per lot. 

403.3 Halide Test: As required to ensure that all assemblies are free.of 
residual flux but not less than once each working shift. 

4.4 Approval: 

4.4.1 Sample assemblies brazed to the requirements of this specification and the 

~ 	vendor's facilities and procedures shall be approved by purchaser before 
assemblies for production use are supplied, unless such approval be waived 
by purchaser, Results of tests on productian assemblies shall be 
essentially equivalent to those on the approved samples. 

~- 
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