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Abstract

The chemical composition, physical form, and packaging of more than 75 brazing filler metals are specified.
Information is provided concerning the liquidus, the solidus, the brazing temperature range, and general areas of
application recommended for each filler metal. The filler metal groups described include: silver, gold, aluminum,
magnesium, nickel, cobalt, copper, and brazing filler metals for vacuum service.
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Statement on Use of AWS Standards .

All standards (codes, specifications, recommended practices, methods, classifications, and guides) of the American
Welding Society are voluntary consensus standards that have been developed in accordance with the rules of the
American National Standards Institute. When AWS standards are either incorporated in, or made part of, documents
that are included in federal or state laws and regulations, or the regulations of other governmental bodies, their
provisions carry the full legal authority of the statute. In such cases, any changes in those AWS standards must be
approved by the governmental body having statutory jurisdiction before they can become a part of those laws and
regulations. In all cases, these standards carry the full legal authority of the contract or other document that invokes the
AWS standards. Where this contractual relationship exists, changes in or deviations from requirements of an AWS
standard must be by agreement between the contracting parties.

International Standard Book Number: 0-87171-394-2
American Welding Society, 550 N.W. LeJeune Road, P.O. Box 351040, Miami, Florida 33135

© 1992 by American Welding Society. All rights reserved .
Printed in the United States of America

Note: The primary purpose of AWS is to serve and benefit its members. To this end, AWS provides a forum for the
exchange, consideration, and discussion of ideas and proposals that are relevant to the welding industry and the
consensus of which forms the basis for these standards. By providing such a forum, AWS does not assume any duties to
which a user of these standards may be required to adhere. By publishing this standard, the American Welding Society
does not insure anyone using the information it contains against any liability arising from that use. Publication of a
standard by the American Welding Society does not carry with it any right to make, use, or sell any patented items.
Users of the information in this standard should make an independent investigation of the validity of that information
for their particular use and the patent status of any item referred to herein.

With regard to technical inquiries made concerning AWS standards, oral opinions on AWS standards may be
rendered. However, such opinions represent only the personal opinions of the particular individuals giving them. These
individuals do not speak on behalf of AWS, nor do these oral opinions constitute official or unofficial opinions or
interpretations of AWS. In addition, oral opinions are informal and should not be used as a substitute for an official
interpretation,

This standard is subject to revision at any time by the AWS Filler Metal Committee. It must be reviewed every five years
and if not revised, it must be either reapproved or withdrawn. Comments (recommendations, additions, or deletions)
and any pertinent data that may be of use in improving this standard are requested and should be addressed to AWS
Headquarters. Such comments will receive careful consideration by the AWS Filler Metal Committee and the author
of the comments will be informed of the Committee’s response to the comments. Guests are invited to attend all
meetings of the AWS Filler Metal Committee to express their comments verbally, Procedures for appeal of an adverse
decision concerning all such comments are provided in the Rules of Operation of the Technical Activities Committee.
A copy of these Rules can be obtained from the American Welding Society, 550 N.W. LeJeune Road, P.O. Box 351040,
Miami, Florida 33135.
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Foreword

(This Foreword is not a part of ANSI/ AWS AS5.8-92, Specification for Filler Metals for Brazing and Braze Welding,
but is included for information purposes only.)

This document represents the seventh revision of the first filler metals for brazing specification issued by the
American Welding Society. The original specification was prepared by a joint committee of the American Welding
Society and the American Society for Testing and Materials. This joint activity continued for 17 years until 1969, when
AWS became the sole Society responsible for the development and publishing of the specification.

The evolution of ANSI/AWS AS5.8-92 is shown below:

ASTM B260-52T Tentative Specification for Brazing Filler Metal
AWS A5.8-52T
ASTM B260-56T Tentative Specification for Brazing Filler Metal
AWS A5.8-56T
AWS AS8-62T Tentative Specification for Brazing Filler Metal
ASTM B260-62T
AWS A5.8-69 Specification for Brazing Filler Metal
ANSI W3.8-1973

. ANSI/AWS A5.8-76 Specification for Brazing Filler Metal
ANSI/AWS AS5.8-81 Specification for Brazing Filler Metal
ANSI/AWS AS5.8-89 Specification for Filler Metals for Brazing

Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary,
Filler Metal Committee, American Welding Society, 550 N.W. LeJeune Road, P.O. Box 351040, Miami, Florida
33135,

Official interpretations of any of the technical requirements of this standard may be obtained by sending a request, in
writing, to the Managing Director, Technical Services, American Welding Society. A formal reply will be issued after it
has been reviewed by the appropriate personnel following established procedures.
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Specification for

Filler Metals for Brazing

and Braze Welding

1. Scope

This specification prescribes requirements for the
classification of filler metals for brazing and braze weld-
ing. It includes filler metals for brazing with or without a
flux, and in all protective atmospheres, for various
applications, including those for vacuum service.! Filler
metals identified by the prefix “RB” indicate that the
filler metal is suitable for use both as brazing rod for
braze welding and as a brazing filler metal.

Part A
General Requirements

2. Classification

2.1 The brazing filler metals covered by this specifica-
tion are classified according to their chemical composi-
tion, as specified in Tables | through 6.2

2.2 Filler metal classified under one classification shall
not be classified under any other classification of this
specification.

1. Filler metals for vacuum service are for devices operating in
a vacuum, regardless of the atmosphere used in making the
joint.

2. An explanation of the method of classification of the filler
metals is included in A2.

Copyright by the American Welding Society Inc
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3. Acceptance

Acceptance of the brazing filler metal shall be in
accordance with the provisions of the latest edition
of ANSI/AWS AS5.01, Filler Metal Procurement
Guidelines.?

4. Certification

By affixing the AWS specification and classification
designations to the package, or the classification to the
product, the manufacturer certifies that the product
meets the requirements of this specification.

5. Units of Measure and Rounding-Off
Procedure

5.1 U. S. Customary Units are the standard units of
measure in this specification. The SI Units are given as
equivalent values to the U.S. Customary Units. The
standard sizes and dimensions in the two systems are not

3. See A3, Acceptance (in the Appendix) for further informa-
tion concerning acceptance, testing of the material shipped,
and ANSI/AWS A5.01, Filler Metal Procurement Guidelines.
AWS documents may be obtained from the American Weld-
ing Society, 550 N.W. LeJeune Road, P.O. Box 351040,
Miami, Florida 33135.
4. See Ad, Certification (in the Appendix) for further infor-
mation concerning certification and the testing called for to
meet this requirement.
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Table 2
Chemical Composition Requirements for Gold Filler Metals

Composition, Weight Percent

Other
AWS UNS Elements,
Classification Number? Au Cu Pd Ni Total®
BAu-1 P00375 37.0-38.0 Remainder — — 0.15
BAu-2 P0O080O0 79.5-80.5 Remainder — — 0.15
BAu-3 P0O0350 34.5-35.5 Remainder — 2.5-35 0.15
BAu4 P00820 81.5-82.5 — — Remainder 0.15
BAu-5 P0O0300 29.5-30.5 — 335-34.5 35.5-36.5 0.15
BAu-6 P00700 69.5-70.5 — 7.5 85 21.5-22.5 0.15
Notes:

a. SAE/ASTM Unified Numbering System for Metals and Alloys.
b. The brazing filler metal shall be analyzed for those specific elements for which values are shown in this table. If the presence of other elements is
indicated in the course of this work, the amount of those elements shall be determined to ensure that their total does not exceed the limit specified.

identical, and for this reason conversion from a standard
size or dimension in one system will not always coincide
with a standard size or dimension in the other. Suitable
conversions encompassing standard sizes of both can be
made, however, if appropriate tolerances are applied in
each case.

5.2 For the purpose of determining conformance with
this specification, an observed or calculated value shall
be rounded to the “nearest unit” in the last right-hand
place of figures used in expressing the limiting value in
accordance with the rounding-off method given in
ASTM E29, Practice for Using Significant Digits in Test
Data to Determine Conformance with Specifications.>

Part B
Tests, Procedures, And Requirements

6. Summary of Tests
6.1 Chemical analysis is required for all classifications.

6.2 Filler metals for vacuum service require a melt
cleanliness test and a spatter test, in addition to chemical
analysis.

6.3 Sieve analysis is required for all powdered brazing
filler metal.

6.4 A binder content test for transfer tape used in con-
junction with powdered brazing filler metals is required.

5. ASTM standards can be obtained from the American
Society for Testing and Materials, 1916 Race Street, Philadel-
phia, Pennsylvania 19103,

Copyright by the American Welding Society Inc
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7. Retest

If the results of any test fail to meet the requirement,
that test shall be repeated twice. The results of both tests
shall meet the requirement. Samples for retest may be
taken from the original sample or from one or two new
samples. For chemical analysis, retest need be only for
the specific elements that failed to meet the requirement.

8. Chemical Analysis

8.1 Brazing filler metals and the filler metal portion of
the clad product shall conform to the chemical composi-
tion requirements of Tables 1 through 6 for the specific
filler metal being tested.

8.2 The sample shall be analyzed by accepted analytical
methods.

8.3 In case of dispute, the referee method for all ele-
ments except phosphorous shall be the appropriate ana-
lytical method in the latest edition of the Annwual Book
of ASTM Standards, Chemical Analysis of Metals;
Sampling and Analysis of Metal Bearing Ores. For
phosphorus, the referce method shall be that of the latest
edition of ASTM El, Standard Phoiometric Method for
Determination of Phosphorus in High- Phosphorus
Brazing Filler Metals.

9. Sieve Analysis

9.1 Sieve analysis for powdered brazing filler metals
shall be made in accordance with ASTM B214, Stan-
dard Method for Sieve Analysis of Granular Metal
Powders.

9.2 The results of sieve analysis shall conform to the
particle size distribution of the requirements of Table 7.




AUS A5.8 92 EE 07au42k5 0500878 b5T WA

‘paroads SIWI Y1 PIIOX3 10U OP [BI03 JI2Y1 JO “A3Y1 JEY] JINSUI 03 PIUTWIANIP 3 [[RYS STUSUIID
3501} JO JUNOWE 3Y3 “NIOM SIY) JO SSINOD 3Y) UL PAIBIIPUI ST SHUIS[I IS0 JO 20uasaud 2y J "9[qeI SIY) UT UMOYS 3IE SIN[LA YITYM JOf SIUSI]3 SJ1d2ds 3soy) Joj paziTeue aq [feys [e12uI Jo[{1] oY, "2

"SAOJ[V puE S[BISJ J0] WSS FuLaqUInN PIYTUN WISV /AVS q
‘PAIOU ISIMISYIO SSA[UN “WINWITXEW I SINfeA U B

S3I0N
80000

00— U6-€8  -TO000  —  S000 — ST-SI0 €T-L1 S000  —  Jepurewsy  §00 $0°0 10061 1-3Wg
SI'0  §00  Iopuremay — - - = 01’0 0T0 80 020-200 0T-01  STO S0[-06  bOIb6Y 1-1SIve
SI'0 SO0 Jopureway — - =  — o0 0T0 80 — §0-010 STO  OEl 011 LVIV6Y 61SIve
SI'0  §00  Jopuremay — - - = 0r'o 0T0 80 — 0Z-0T  STO SOI-06  POOV6Y LISIve
SI'0 SO0  Iopurewsy - woe — @ — 500 0o 80 — $0°0 060 0TI 06  SHOP6Y $1SIve
SI'0  §00  Iopuremay — - = = §10 0zo 80 — 010 060  OEI-011  LyOY6Y PiSive
SI0  §00  Iopuremay — - ST0 S10 0o 80 - SI'0  Lv-€€ LOI-€6  SPIb6V ¢ISIve
SI'0 SO0  IopurEmY — - = = 0 0co 80 — — ST0  T8-89  £HEVEV isive
E0L  yoeg v g I IN D upN uz o | N ) 1S QIPQUINN  UONBOISSEL)
SNN SMV

Rilielib|

1Y

«Jus0134 WSop ‘uonisoduro)) eouuay)

s|elop 49]|14 wnisaubeyy pue wnujwn|y 10} sjuswalinbay uonisodwos jeajway)
golqel

Copyright by the American Welding Society Inc

Thu Nov 05 12:27:34 1998



AWS A5.8 92 ER 07842L5 0500879 59L Em

‘eqO0 sapnpou] Y
‘sisATeUr nO) U1 PapNISUT ST [BNPIST 19ANIS S
W[EIOL ‘SIUSHIAF JSYIO,, Ul PayIoads anfea 13 PasoX2 10U [TEYS ‘UMOYS ST YSLIIJSE 10 AN[RA WNWIXEU B YOIM I0f 350U} Burpnjout sjuwIae JOYI0 (IR JO [€103 YL °J
‘w0 sjsed
ut patpddns uaym ‘papuadsns staprxo snosdnd 3uy3 YoIgM Ul S[OTYIA SIS0 3y J0§ SHUsWIMbII SPNJOTI j0u Op pue ITapmod aprxo sno1dn 3y 03 ATuo urensd siuowanmba uontsodwos oty asayy 3
WSWRBWAT JAYIO,, UT papnpoul aq 0 104 st uadAx() ap1xo snoidno se jussaid ‘uadixo st souepeq sy p
"payjtaads JuI| 343 PIOXI 10U SIOP [€301 I} JEY) SINSU O} PIUTLISISP 3q [[eYS SIUIWA[S 350Y)
JOuROUIE 313 YIOM ST} JO ISINOD Y3 UL POJROIPUI STSHUIWID 19Y30 0 souasard o113 I "9[qe) SIY) Ul UmOYS 2IE SHSLIIISE 1O SIN[RA YOIM IO SIIIWA[R Juy10ads 30y 10 P3ZA[RUR 3q [[BYS [BISW [ 94 'O
sKo]Iy pue S[EIR 10j walsks SuLiequiny payru WISV /4VS
"PRI0U SSIUN “WNUIIXBW 218 Sanjea JuIS e

SJON
$T0 — — —  0L-$9 — — — — — S8y IpuRmRY  787S6D L-dnOg
10 — — - TL89 — - — — — TT-§1  puUREWRY (876D 9-dnog
§1'0 - — — TSy — - — — — $'ST-S'pl Iopureway 87O $-dnog
ST0 — — - §L0L — — — — — T9-8'6 IopurewSy  £8755D t-dn0od
10 - — —  T9-%% — — — — — TS-®p  IopuWIRY  [87SED £-dnog
10 — — — L0 — — — — — —  epurewdy  [8166D T-dndd
10 — — — 58y — — — - — —  ppureway 816D I-doDd
J0S0  STO-PO0  «I00 500  §TO  O[1-0% — — — Iopureway : 00S-09%  00ELLD  ;A-UZNOEY
J050  ST'0-P00 #1000 500 - —  0S0-10°0 0TI-STO OI'T-08°0 3Iopurewiay — 009-09  00189D  ,O-UZnDEY
J050  ST0-00 100  +50°0 —  4080-0T0 0S0-100 0TI-STO OI'I-08'0 Jopureway —  30009-09S 000890  ,H-UZmOEY
50570 . +100 4500 — — . . 001-§70  Jopurewiay — 019-0LS  000LYD  Y-uZnOEd
050 — — — — - — — — — umI 05°98 — N
p0E0 — - — — — — — — - —  pUTW 0066 — e[-1)g
301°0 — 100 200 SL00 — — — — - U 0666 081FID J1-00g

sIE10] 1S v ad d IN U o us uz 3y n qloqunN  uoneIyISSE)
‘swuawa[g SNN SMV
[P0

210015 1YTap ‘vomsodwio)) feoruway)

sie}a Jaji14 snioydsoyd -1addos pue ‘oujz -1addo) ‘1addo?) 10} sjuswannbay uopisodwon [eslwayd
v eiqeL

Copyright by the American Welding Society Inc

Thu Nov 05 12:27:34 1998



AUS A5.8 92 W 078u42L5 0500880 208 WA

*payyIoads 1IUI] Y1 PIRdX3 10U SIOP [€10) J13Y1 1By} JINSUS 03 PIUILLINIP 2q [[BYS SHUSWS[I
550} JO JUNOWE 3y} *YI0M SIY} JO 38IN0D SY} UT PAILOIPUI ST SUSWI[S 13430 Jo 3ouasard oy JT '3[qer SI{} UL UMOYS JIB SIN[BA YD IOF STUBWS[D o1y0ads 950y} 10] pazATeue aq [[BYS [BIGW J9][1} oY) D

‘SAO[[y pu® S[EIdJy 10§ WAISAS Sunaquiny paytu) WISV /IVS 4
‘WINWIXEW 278 sonfeA J[Fug e

:$910N
050 €000 Jepurpwdy  §'p SO0 — — SO0 S00 TOO TOO SYO 0l 58 060 00¢ 081
St -5¢0 -§L -0L0 08I —091 1006¢Y [-00d
050 S00'0 01°0 LT SO0 - — €00 S00 200 TO0 050 (LR A 4 't SLH
—0S°IT -0£'0 ST -S¢¢ -TT 006 Iepurewdy  $TI66N IT-IN9
050 §00°0 01°0 0L SO0 — 00 $00 TO0 TO0 S50 Sy 0¥ 0 0¢l
-0l o0 -§T -0¢ -0CT -001 Jopurewdy  TCY66N 0T-INd
050 S000 oro - s — - SO0 SO0 TO0 TO00 900 ! - 00y §91
-STE  —S'tl Ispurewsy  TI966N 6-INd
050 S00°0 01°0 - §0°0 0¢ §¥C SO0 SO0 CTO0 TOO0 900 - 038 - -
-0 —¢'IT -09 Joputewizy  00866N 8- IN°
0s°0 S00°0 010 - €00 — 00 SO0 SO0 TOO SO 900 To 0o 100 061
L6 ~0'¢T  Iepurewoy  OIL66N LINA
0s°0 S00'0 01°0 - €00 — - S00 S00 TOO 0TI 900 - - -
001 Ispuretiay  (0L66N 9-INd
0s'0 $00°0 010 - $0°0 — §00 $00 T00 TO0 070 co SL ! S'6l
0L -0’1 -¢'8l leputelly  [5966N BC-INY
050 $00°0 010 - 00 — 00 S00 TOO TOO 900 —  05°0l €00 G6l
SL'6 -¢'81 Jepurewray  O5966N S-IN|
050 S00°0 010 - $00  — — SO0 00 TOO0 TOO 900 Sl 0y 0Tc
-0t 051 — leputemiay Q966N P-INM
080 S00°0 oro - s00 — — §00 SO0 700 TO0 900 0 0F 05t
—0v  —SLT — Jopurewiay]  OE966N £ ING
050 S00°0 01°0 - S0°0 — §00 SO0 cCo0 TOO 900 91 0's 05t 08
€T -0f ST 09 Jepurlzy  OTI66N TIN'
0§°0 S00°0 01°0 - 00— 00 SO0 TOO TO0 900 0¢ 0 05t 06l
-0t 0P -SLT ~0¢El IPUEWRY  OI966N BI-ING
0s0 S00°0 01°'0 - §0°0 = 00 SO0 TO <TW0 060 0¢ 0¢ Y 0sl
090 -0F -0F -SLT ~—0El Iopurwsy (096N I-ING
»>[B1I0L S e M 1Z . un L v S d D °d IS d D N qI2QuUnN  UONEBJISSEID
‘sjuatualq SNN SMV
2410

2030134 1YS1op ‘wonisodwo)) [eonusy)

s[el3W J2|11d }EqOD PUE 931N 40} sjuswaiinbay uonisodwo) jedjwayd

S ?lqel

Copyright by the American Welding Society Inc

Thu Nov 05 12:27:34 1998



AUS A5.8 92 M 07842L5 0500881 144 WM

“Xew qua013d $10°0 99 [[eUS [8101 Ay YIANYM I0J X |-n)AG 10] 1d39%2 “usosed §0°0 ©1 pamu] ST syuawdfd aumssaid Jodea ydiy se pajeudis
010°0 03 pa3twIy §1 (PR3] pUE ‘Wnrurpes ‘durz Furpnour) sjustwaja amssaid sodea Y31y 3s3y) [P J0 [£101 9Y [ ‘S[EIOW 193]
03 paww] 2k (BD) pU IG 21 9§ "qY 'S0 S TL TT BN *X ‘98 ‘FJAL 58 4ons) (D o005) A 076 18 1107 ¢

"PAIOU SSI[UN ‘WHINIXBW 31T SaN[eA ASWIS ">

9P 10U SJUSWI}A 13410 JO [e103 Ay ‘Judosad
1J T 3pBID 10] yoea Juasiad g()°() PUL S18I2W I9[[1] | apeID) 10J Yoea 1uadiad 100Q
-07 w3 13yB1y aimssaxd 1odea € yim “9A0qe AJGR) aYf] U1 PAISY 35003 01 UOHIPPE UT STUSWS[ IO [V °q
“PAUNILIANAP 9q JfEYS STULI]A

35013 Jo JunOwWE ayy “HIOoM SIY) JO ISIN0I SU3 UT PAJEINPUL ST SJUSWI[R J9Y30 JO 30udsa1d 213 J] “3[qe) SIYL UL UMOYS 1B SIN[RA YILM 10 SUAUIA[3 21J100ds 2501 10] PIZA[EUE 3q [[eYS [E1PW JAT[If YL B

$9ION

000 TO00 TOO0 CO00  TO00 @ — — — - Ul 66°'66 — — 181710 X[-0OA]
000 TOO0 ZOO0 TO00 TOOC  —  0'99-0P9  —  IpurRwWLSY 900 — — — £59€0d 1-PdAd
$000 TO00 TOO0 TO00 000  —  lopurewey — — - 0€6-0'16 — £T600d 8-NVAH
000 TO00 TOO0D TO00 T000  —  Jopurewiey 900  §ST-$PT — $°05 -5 6 — LOS66d LNYAL
$000  TO00 T000 TOO0 Z000 @ — — — — 1opurewiay — $T8S I8 — £T800d POVAH
$000 TOO0 TOOO TO00 ¢O00 @ — - - — — PpURWRY  G($-S6L — £0800d ZnvAd
$000  TOO0 TOOD TO00 OO0  —  Jopuremay — — 0TZ-0'0¢ — 05s-0€S  LpSLod ze-8vAg
S000  TO00 TOOD TO00 TO00 @ —  lopurewey - — — 0EE-0TE — 065-0°LS  L8SL0d 1£-3VAd
$000  TO0 TOOD T000 TO00 @ — $sSp — — - TopuTeway — 069-0C9  8920d 0c-3vAg
$000  TO0  TOO0 TOOO 2000 OSI-0FI 0 — - — — 19purEwWRY — $T9-S09  (T9L0d 6c-vAg
$000  TO0  T000 TOOO 2000 0 — —  §0I-§6 — — 1opurewIay — 019-065  L09L0d 81-9vAg
$000  TO0  TOO0 TO00 7000 @ — — — — L0-€0  Iopureway — STL-SO0L  $TLLOd q8-3vAd
$000  TO0 TOOO  TOOD  TO00 0 — — — — — 1opuremay — OEL-0TL  [TLL0d 8-8vag
$0000  TO0  TOO0 T000 TO00 @ — - — — — 1aputeway — 01S-06v  £0SL0d 99-3vAd
000 TOOO  TOO0  TO00 TO00 @ — — — — — 50°0 — um G666 L10L0d 0-8vag

¢ apein
§0000  TO00 TOOO 1000 1000  —  099-0P9  —  IopuBWIEY 900 — — — £§9€0d I-PdAd
$000 TO00  TOO0 1000 1000  —  JopurEwmiey @ — — - — 0E6-016 — 12600d 8-nvAg
$000 2000 TOOO 1000 1000  —  Iopmewmey — — 900  SST-§HT — $'0S-S'6b — £0500d LVAL
S000 2000 TOOO 1000 1000 @ — — — — Jopurewtyy — $T8-I8 £T800d PNVAL
S000  TOO0  TOO0 1000 1000 @ — - - — 10puRWYY  S'0R-S6L — £0800d VA"
S000 2000 TO00 1000 1000  —  Ispureway @ — — — 07002 — 0SS-0°€S  LbsL0d te-8vag
S000  T00'0  TOO0 1000 1000  —  Iopuemay  — — — 0EE-0'1E 06S-0°'LS  L85L0d 1¢-3vag
000 TO00  TOO0 1000 1000 @ — §6S — — — 1opureway 069-0'L9  L8920d 0¢-3vag
S000 2000 TOO0 1000 1000 OSI-OPI @ — — — - IoputewIRy - §T9-S09  L79L0d 60-3vAd
$000 2000 TOO0 1000 1000 —  501-§6 — — Jopurewsy — 019-0'6S  L09L0d 81-8vAd
§000  TOO0 TOOO 1000 1000 @ — — — — L0-€0  Jopurwioy — $TL-C0L  8TLLOd 98-3vAd
000 TOO0 TOO0 1000 1000 @ — - — - — Jopursway - OEL-0'1L  LTLL0d $-3vAd
000 TO00 OO0 1000 1000 @ — — — — — Iopurewsy — 0106 L0SLOd 99-3yAd
000  TOO0 OO0 1000 1000 @ — — — — - $0°0 — U G666 LI0L0d 0-3vAd
[ ape1n
o) d ad Py uz ug pd ug ) IN 1) 0y 3y 1qUINN - UOHEOIISSE])

2+q e TUA2I2g 143, ‘uonisodwo)) [esnuay))

SNN SAV

3DIAI3S WINNJEA 10} S|EJ3| 43|14 10} SjudwdIINbay uonisodwo) jesway)

9 9jqel

Copyright by the American Welding Society Inc

Thu Nov 05 12:27:34 1998



AUS A5.8 9¢

8
Table 7
Powder Mesh Designations and
Particle Size Distribution®
Particle Size Distribution
Distribution
Designations Sieve Size Percent
100 mesh Through No. 60 (250u) 100
Through No. 100 (1494) 95 min
140 C mesh On No. 100 (1491) 0.5 max
On No. 140 (105u) 10 max
Through No. 325 (45u) 20 max
140 F mesh On No. 100 (149u) 0.5 max
On No. 140 (105u) 10 max
Through No. 325 (45u) 55 max
325 mesh On No. 200 (74u) 0.5 max
On No. 325 (45u) 10 max
Through No. 325 (45u) 90 min

*These are standard ASTM sieve sizes selected from Table 1 of
ASTM El1, Standard Specification for Wire Cloth Sieves for Test-
ing Purposes.

10. Melt Cleanliness Test

10.1 The melt cleanliness test shall be performed on a
sample of approximately one gram of filler metal. Clean,
dry tools shall be used to extract the sample from the
stock, and the sample shall be placed in a clean, dense
polycrystalline alumina crucible or boat of at least
99.6% alumina. As an alternative, a fused silica crucible
or boat that has been precleaned by air firing at a
temperature of at least 2012° F (1100° C), and stored in a
dust-free container, may be used.

10.2 The container with the sample shall be placed in a
combustion tube muffle made of dense polycrystalline
alumina, or fused silica. The muffle shall be purged with
dry hydrogen [-40° F (- 40° C) dew point or lower], and
the sample shall be heated to a temperature of 36°F
(20° C) above the liquidus temperature established for
the material (See Table Al). It shall be held at that
temperature for ten minutes, then allowed to cool in the
muffle to a temperature no higher than 150°F (65° C).
At that time the flow of hydrogen shall be stopped, and
the sample shall be removed for examination.

10.3 The fused sample shall be examined at a magnifi-
cation of 5X. If it has melted completely, and has no
more than a light smokiness on the surface and no
discrete black specks, it meets the requirements of the
cleanliness test.

Copyright by the American Welding Society Inc
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11. Spatter Test

11.1 The spatter test shall be performed at the same
time as the melt cleanliness test by bridging the crucible
or boat with a nickel channel, the legs of which are
designed to allow a small clearance, 0.06 in. (1.5 mm)
maximum, above the crucible. The bridge shall be no
more than 0.38 in. (9.6 mm) above the filler metal.

11.2  Upon completion of the test, the bottom side of
the nickel channel shall be examined at a 5X magnifica-
tion for evidence of any spatter. If there is no evidence of
spatter, the sample meets the requirements.

12. Binder Content of Transfer Tape

12.1 The binder content of transfer tape, shall be
determined by the following method:

12.1.1 A strip of Type 304 stainless stcel approxi-
mately 0.031 X 0.5 % 2 in. (0.8 X 13 X 51 mm), shall be
weighed and the weight shall be recorded as Weight A.

12.1.2 The transfer tape shall be shaped to the dimen-
sions of the stainless steel strip, applied to the strip, the
plastic carrier removed, and the composite weighed.
This weight shall be recorded as Weight B.

12.1.3 Heat the composite in a vacuum or other pro-
tective atmosphere furnace to a temperature above
1000° F (538° C), cool under the protective atmosphere,
to less than 300° F (150° C) remove from the furnace and
reweigh. This weight shall be recorded as Weight C.

12.1.4 The percentage of binder shall be calculated as
follows:
Weight B - Weight C
Weight B - Weight A

Percentage of Binder = X 100

12.2 To meet the requirements, the binder content of
transfer tape shall be 6.0 percent maximum except when
otherwise agreed between purchaser and supplier.

Part C
Manufacture, Identification
and Packaging

13. Method of Manufacture

Brazing filler metals classified according to this speci-
fication may be manufactured by any method that will
produce filler metals that meet the requirements of this
specification.
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14. Standard Forms, Sizes and
Tolerances

14.1 Standard forms and sizes of brazing filler metals
shall be as shown in Table 8.

14.2 Dimensional tolerances of wrought wire, rod,
sheet, and strip shall be in accordance with Table 9 and
10, as applicable.

14.3 Size and tolerances of cast rod, transfer tape,
bonded sheet and bonded rope shall be as agreed upon
between the purchaser and supplier.

15. Special Identification Labels or
Marking

15.1 Filler metal identification is to be accomplished by
tags, labels or appropriate marking of the unit package.

Unit packages include coils, spools, bundles, mandrels,
and containers. Specific marking requirements are con-
tained in Section 17.

15.2 When required by the purchase order or contract,
special identification, of individual pieces of filler
metal shall be included beyond the identification of the
unit package. When so prescribed, the use of pressure
sensitive labels or imprint marking shall become a
requirement for conformance of filler metals to this
specification.

16. Packaging

Brazing filler metals shall be suitably packaged to
ensure against damage during shipment or storage
under normal conditions.

Table 8
Standard Forms and Sizes

Standard Sizes

AWS Dimensions Width, Length, Thickness or Diameter
Classification Standard Form Specified or Mesh Size in. mm
Strip? Width and 0.25 (6.4 mm) to 0.002 0.05
(Coiled or Thickness 6.0 in. (150 mm) 0.003 0.08
Spooled) in multiples of - 0.005 0.13
0.25 in. 0.010 0.25
0.020 0.51
BAg Round Wire Diameter for — — —
All Classi- (coiled or wire
fications spooled), rod
(straight lengths) 1/32(0.31) 0.8
3/64 (0.047) 1.2
— Length and [~ 1/16 (0.062) 1.6
Diameter for 18 in. (455 mm) and 3/32(0.094) 24
Rod 36 in. (910 mm) 1/8 (0.125) 3.2
Powder and Mesh Size 100
\ Paste 140C
140F
325
BVAg Strip, wire Dimensions shall be as specified on purchase order or contract.
All Classi- (coiled or spooled)
fications and powder

BVPd, All Classi- { (coiled or spooled)

BAu, BVAuy, Strip, wire
fications and powder

Dimensions shall be as specified on purchase order or contract.

{continued)
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Table 8 (continued)
Standard Sizes
AWS Dimensions Width, Length, . Thickness or Diameter
Classification Standard Form Specified or Mesh Size n. mm
BAISi, BMg, Sheet Thickness 0.010 0.25
All Classi- {coiled)® 0.015 0.38
fications 0.020 0.51
BAISI-3 Wire (coiled) 1/16 (0.062) 1.6
BAISi4 . or Rod Length and 3/32(0.094) 24
BMg-1 (Straight diameter for 36 in. (455 mm) 1/8 (0.125) 32
lengths) rod 5/32 (0.156) 40
3/16 (0.188) 48
BAISi4 { Powder and Mesh Size 100
Paste
BCuP-1 Strip (coiled Width and 0.25 in. (6.4 mm) to 0.003 0.08
BCuP-5 or spooled) Thickness 6 in. (150 mm) in 0.005 0.13
multiples of 0.25 in. 0.010 0.25
0.025 0.6
Round wire Diameter —
(coiled or spooled)
BCuP Round rod Length and 18 in. (455 mm) and
All Classi- {1 (straight Diameter 36 in. (910 mm)
fications lengths)
Rectangular Width and 1/16 in. (1.6 mm) to
wire (coils or Thickness 1/4 in. (6.4 mm) width 0.050 1.3
spools) in muitiples of 1/32 in. 0.062 1.6
0.094 2.4
Rectangular Width, Length ~ 1/16,3/32 and 1/8 in. (T) 0109 28
rod (straight and Thickness (1.6, 2.4, and 3.2 mm) wide 0.125 32
lengths) 18 in. (455 mm) and 0.250 6.4
36 in. (910 mm) lengths
Powder and Mesh Size 100
Paste 140C
140F
325
BCu-1 { Strip (coiled Dimensions shall be as specified on purchase order or contract.
RBCuZn-A or spooled)
Round wire Diameter — ( 1/32 (0.031) 0.8
BCu-1 (coiled) 1/16 (0.062) 1.6
RBCuZn-A 3/32 (0.096) 24
RBCuZN-C Rod (straight Length and 18 in, (455 mm) and 1 ! /8 (0.125) 32
RBCuZn-D lengths) Diameter 36 in. (910 mm) 5/32 (0.156) 4.0
3/16 (0.188) 48
1/4 (0.250) 6.4
5/16 (0.312) 8.0
3/8(0.375) 9.5
BCu-la { Powder and Mesh Size 140C
BCu-2 Paste 140F
325
(continued)

-1
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Table 8 (continued)
Standard Sizes

AWS Dimensions Width, Length, Thickness or Diameter
Classification Standard Form Specified or Mesh Size in. mm
BVCu-1x { Strip, round wire Dimensions shall be as specified on purchase order or contract.

(coils or spools)
BNi Cast round rod Diameter 1/16 (0.062) 1.6
All Classi- (straight 1/8 (0.125) 32
fications lengths)®©
except BNi-5a

<

BCo Cast and Width and 1/8 in. (3.2 mm) to 0.001 0.025

wrought Thickness 4 in. (102 mm) Bam— 0.00154 0.037

(borided) foil 0.002 0.05

0.0025 0.06

Bonded powder Dimensions shall be as specified on purchase order or contract.
rope, sheet and

transfer tape®

Powder and Mesh Size 140C
paste 140F
325
0.001 0.025
BNi-5a foil 1/8 in. (3.2 mm) to } 0.0015 0.037
4 in, (102 mm) 0.002 0.05
0.0025 0.05

Notes:
a. BAg-2,-3, -4,-22 and -26 as filler metal clad or bonded to each side of a copper core is also a standard form. The standard thickness ratio of filler
metal: copper core: filler metal cladding is 1:2:1 or 1:4:1.

b. BAISi-2,-5,-7, -9 and -11 filler metal clad or bonded to one or both sides of an aluminum alloy is also a standard form. The standard thickness of
the filler metal cladding is 5 to 10 percent of the thickness of the aluminum alloy core.

. Tolerances listed in Table 9 do not apply for cast rod forms.

d. Available in widths up to 2 in. (50 mm).

e. Tolerances listed in Table 10 do not apply for these bonded powder forms.

(el

17. Marking of Packages 17.2 Marking of any overpacking of unit packages only
requires conformance with regulation of D.O.T. or
other shipping agencies. Items listed in 17.1 are not

required in any overpacking.

17.1 The following product information (as a mini-
mum) shall be legibly marked on the outside of each unit
package:

(1) AWS classification and specification (including

the year of issue)
(2) Supplier’s name and trade designation
(3) Size and net weight
(4) Lot, control, or heat number
(5) Date of manufacture for tape and paste

Copyright by the American Welding Society Inc
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17.3 The following precautionary information (as a
minimum) shall be prominently displayed in legible
print on all packages of brazing filler metals including
individual unit packages enclosed within a larger
package.
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WARNING:
Protect yourself and others.
Read and understand this information.

FUMES AND GASES can be dangerous to your
health.

HEAT RAYS (INFRARED RADIATION from
flame or hot metal) can injure eves.

® Before usc, read, understand, and follow the manu-
facturer’s instructions, Material Safety Data Sheets
(MSDSs), and your employer’s safety practices.

® Keep your head out of the fumes.

e Use enough ventilation, exhaust at the work, or
both, to keep fumes and gases from your breathing
zone and the general area.

® Wear correct eye, ear, and body protection.

® See American National Standard 749.1, Safety in
Welding and Cutting, published by the American
Welding Society, 550 N.W. LeJeune Road, P.O.
Box 351040, Miami, Florida 33135; OSHA Safety
and Health Standards, 29 CFR 1910, available
from the U.S. Government Printing Office, Wash-
ington, DC 20402.

DO NOT REMOVE THIS LABEL

BAg-2, BAg-2a, BAg-3, BAg-27, and BAg-33 shall have . ‘

as a minimum, the following cadmium warning, perma-
nently affixed and prominently displayed in legible print.

7.4 In addition to the precautionary information in
17.3, all packages (including individual unit packages
enclosed within a larger package) of BAg-1, BAg-1la,
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DANGER:

CONTAINS CADMIUM. Protect yourself and
others. Read andunderstand this label.

FUMES ARE POISONOUS AND CAN KILL

¢ Before use, read, understand, and follow the manu-
facturer’s instructions, Material Safety Data Sheets
(MSDSs) and your employer’s safety practices.

® Do not breathe fumes. Even brief exposure to high
concentrations should be avoided.

® Use only with enough ventilation, exhaust at the
work, or both to keep fumes from your breathing
zone and the general area. If this cannot be done,
use air supplied respirators.

® Keep children away when using.

¢ See American Standard Z49.1, Safety in Welding
and Cutting available from the American Welding
Society, 550 N.W. LeJeune Road, P.O. Box 351040
Miami, Florida 33135; OSHA Safety and Health
Standards, 29 CFR 1910, available from the U.S.
Government Printing Office, Washington, DC
20402.

If chest pain, shortness of breath, cough, or fever
develop after use, obtain medical help immediately.

DO NOT REMOVE THIS LABEL
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Table 9
Tolerances for Wrought Wire and Rod*

Tolerances +

Rectangular
Nominal Size? Round Thickness Width
Form Condition in. mm in. mm in, mm in. mm
Wire  Cold Drawn or 0.010-0.020 incl.  0.25-0.51  0.0003 0.008 0.0008 0.020 0.005 0.13

Cold Rolled over 0.020-0.030 incl.  0.51-0.8 0.0005 0.013 0.0016 0.041 0.005 0.13
over 0.030-0.040 incl. 0.8-1.0 0.0007 0.018 0.0018 0.046 0.005 0.13
over 0.040-0.050 incl. 1.0-1.3 0.0008 0.020 0.0020 0.051 0.005 0.13
over 0.050-0.060 incl. 1.3-15 0.0010 0.025 0.0025 0.064 0.005 0.13
over 0.060-0.080 incl. 1.5-2.0 0.0015 0.038 0.003 0.08 0.005 0.13
over 0.080-0.250 incl. 2.0-6.4 0.0020 0.051 0.004 0.10 0.005 0.13

Rod Cold Drawn 5/32 and under 40 0.003 0.08 0.009 0.23 0.010 0.25
or Cold Rolled  3/16 and over 48 0.004 0.10 0.010 0.25 0.010 0.25
(round, rectan-
gular or square)

Rod Hot Rolled or 3/64-1/16 incl. 1.2-16 0.005 0.13 0.008 0.20 0.010 0.25
& Extruded over 1/16-1/8 incl. 1.6-3.2 0.006 0.15 0.009 0.23 0.010 0.25
Wire over 1/8-3/16 incl. 3.2-48 0.007 0.18 0.009 0.23 0.010 0.25
over 3/16-1/4 incl. 48-64 0.008 0.20 0.010 0.25 0.010 0.25
. Notes:

a. Tolerances for cast rod shall be as agreed by purchaser and supplier.
b. Diameter for round; thickness or width for rectangular.

Table 10
Tolerances for Foil Strip and Sheet

Thickness Tolerance +

Width Width

8 in. (200 mm) over 8 in.

Nominal Thickness and under (200 mm)
in. mm in. mm in. mm
0.006 and under 0.15 and under 0.0006 0.015 0.0008 0.020
over 0.006-0.013 incl. over 0.15-0.33 incl. 0.0010 0.025 0.0010 0.025
over 0.013-0.021 incl. over 0.33-0.53 incl. 0.0015 0.038 0.0015 0.038
over 0.021 -0.026 incl. over 0.53-0.66 incl. 0.0020 0.05 0.0020 0.051

Width Tolerance +

Thickness of Thickness of
0.062 in. (1.59 mm) 0.063 in. (1.60 mm) to
Nominal Width and under 0.125 in. (3.18 mm) incl.
in. mm in. mm in. mm
0.062-1.0 1.59 to 25 incl. 0.005 0.13 0.007 0.18
over 1.0-2.0 incl. over 25-51 incl. 0.005 0.13 0.009 0.23
over 2.0-6.0 incl. over 51-152 incl. 0.005 0.13 0.012 0.30
over 6.0-15.0 incl. over 152-381 incl. 0.007 0.18 0.017 0.43
over 15.0-20.0 incl. over 381-508 incl. 0.007 0.18 0.017 043

—
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Appendix

Guide to AWS Specification for
Filler Metals for Brazing and Braze Welding

(This Appendix is not a part of ANSI/ AWS A5.8-92, Specification for Filler Metals for Brazing and Braze Welding,

but is included for information only.)

Al. Introduction

Al.1 This guide has been prepared as an aid to users of
brazing filler metals, to help them determine which classi-
fication of brazing filler metal is best for a particular job.
The AWS Brazing Handbook should be consulted for
more detailed information. If the component will have
critical applications, the latest edition of ANSI/AWS
C3.3, Recommended Practices for Design, Manufac-
ture, and Inspection of Critical Brazed Components,
should be followed.

A1.2 This specification is intended to provide both the
supplier and the user of brazing filler metals with a guide
for production control and a basis of acceptance
through mutually acceptable standard requirements.
This specification classifies only those filler metals that
were commercially significant at the time it was issued.
Other brazing filler mctals, as they become commer-
cially significant, may be added to the specification, and
those that lose their commercial significance may be
dropped.

A1.3 Brazing is a group of welding processes that pro-
duces coalescence of materials by heating them to the
brazing temperature in the presence of a filler metal
having a liquidus above 840° F (450° C) and below the
solidus of the base metal. The filler metal is distributed
between the closely fitted faying surfaces of the joint by
capillary action.

Al.4 Brazing filler metals are metals that are added
when making a braze. They have a liquidus below that of
the materials, being brazed and above 840° F (450° C),
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with properties suitable for making joints by capillary
action between closely fitted surfaces.

A2. Method of Classification

A2.1 The classification method for brazing filler metals
is based on chemical composition rather than on
mechanical property requirements. The mechanical
properties of a brazed joint depend, among other things,
on the base metal and filler metal used. Therefore, a
classification method based on mechanical properties
would be misleading since it would only apply if the
brazing filler metal were used on a given base metal with
a specific joint design. If a user of brazing filler metal
desires to determine the mechanical properties of a given
base metal and filler metal combination, tests should be
conducted using the latest edition of ANSI; AWS C3.2,
Standard Method for Evaluating the Strength of Brazed
Joints.

A2.2 Brazing filler metals are standardized into seven
groups of classifications as follows: silver, gold, alumi-
num, copper, nickel, cobalt, and magnesium filler
metals. Many filler metals of these classifications are
used for joining assemblies for vacuum applications,
such as vacuum tubes and other electronic devices. For
these critical applications, it is desirable to hold the high
vapor pressure elements to a minimum, as they usually
contaminate the vacuum with vaporized elements dur-
ing operation of the device. Filler metals for electronic
devices have been incorporated as additional “vacuum
grade” classifications within this specification.
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A2.3 The basic groups of classifications of brazing filler
metal are identified, as shown in Tables 1 through 6, by
the principal element in their chemical composition. Ina
typical example, such as BCuP-2, the “B” is for brazing
filler metal (as the “E” for electrodes and the “R” for
welding rods in other AWS specifications). The “RB”in
RBCuZn-A, RBCuZn-C, and RBCuZn-D indicates
that the filler metal is suitable as a welding rod and as a
brazing filler metal. “CuP” is for copper-phosphorus,
the two principal elements in this particular brazing
filler metal. (Similarly, in other brazing filler metals, Siis
for silicon, Ag for silver, etc., using standard chemical
symbols.) The numeral or letter following the chemical
symbol indicates chemical composition within a group.
The vacuum grade nomenclature follows the examples
above, with two exceptions. The first exception is the
addition of the letter “V”, yielding the generic letters
“BV” for brazing filler metals for vacuum service. The
second exception is the use of the grade suffix number;
Grade ! to indicate the more stringent requirements for
high vapor pressure impurities, and Grade 2 to indicate
less stringent requirements for high vapor pressure
impurities. Vacuum grade filler metals are considered to
be spatter-free. Therefore, this specification no longer
lists spatter-free and nonspatter-free vacuum grades. An
example of a filler metal for vacuum service is BVAg-6b,
Grade 1. Table 6 lists filler metals for vacuum service.

A3. Acceptance

Acceptance of all brazing filler metals classified under
this specification is in accordance with ANSI/AWS
AS.01, Filler Metal Procurement Guidelines, as this
specification states. Any testing a purchaser requires of
the supplier, for filler metal shipped in accordance with
this specification, should be clearly stated in the pur-
chase order, according to the provisions of ANST/ AWS
A35.01. In the absence of any such statement in the
purchase order, the supplier may ship the filler metal
with whatever testing the supplier normally conducts on
filler metal of that classification, as specified in Schedule
F, Table 1, of ANSI/AWS AS5.01. Testing in accordance
with any other Schedule in that Table should be specifi-
cally required by the purchase order. In such cases,
acceptance of the filler metal shipped should be in
accordance with those requirements.

Ad. Certification

The act of placing the AWS specification and classi-
fication designations on the packaging enclosing the
product, or the classification on the product itself, con-
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stitutes the supplier’s or manufacturer’s certification
that the product meets all of the requirements of the
specification.

The only testing requirement implicit in this “certifi-
cation” is that the manufacturer has actually conducted
the tests required by the specification on filler metal that
is representative of that being shipped and that the filler
metal met the requirements of this specification. Repre-
sentative filler metal, in this case, is any production run
of that classification from the same heat or lot. The basis
for the certification required by the specification is the
classification test of “representative filler metal” cited
above, and the Manufacturer’s Quality Assurance Pro-
gram in ANSI; AWS A5.01.

AS. Ventilation During Brazing

AS5.1 The following five major factors govern the quan-
tity of fumes to which brazers and brazing operators can
be exposed during brazing:

(1) Dimensions of the space in which brazing is done
(with special regard to the height of the ceiling)

(2) Number of brazers and brazing operators work-
ing in that space

(3) Rate of evolution of fumes, gases, or dust, accord-
ing to the materials and processes involved

(4) The proximity of the brazer or brazing operators
to the fumes as they issue from the brazing zone, and to
the gases and dusts in the space in which they are
working

(5) The ventilation provided to the space in which the
brazing is done

AS5.2 American National Standard 749.1-88 discusses
the ventilation that is required during welding and
should be referred to for details. Attention is particularly
drawn to Section 5 of that document, “Ventilation.”

A6. Brazing Considerations

A6.1 To avoid confusion, solidus and liquidus are spec-
ified instead of melting and flow points. The terms
solidus and liquidus are defined as follows:!

(1) Solidus. The highest temperature under equilib-
rium conditions at which the metal is completely solid;
that is, the temperature at which melting starts.

(2) Liquidus. The lowest temperature under equilib-
rium conditions at which the metal is completely liquid;
that is, the temperature at which freezing starts.

1, ASM Handbook, 8th Ed. Vol 1.
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A6.2 Table Al in the Appendix lists the solidus, liqui-
dus, and also the recommended brazing temperature
range for the various brazing filler metals. When brazing
with some brazing filler metals (particularly those with a
wide temperature range between solidus and liquidus),
the several constituents of the filler metals tend to sepa-
rate during the melting process. The lower melting con-
stituent will flow, leaving behind an unmelted residue or
skull of the high-melting constituent. This occurrence,
called liquation, is usually undesirable in that the
unmelted skull does not readily flow into the joint.
However, where wide joint clearance occurs, a filler
metal with a wide temperature range will usually fill the
capillary joint more easily.

A6.3 Brazing requires an understanding of several ele-
ments of procedures which are beyond the scope of this
Appendix. The latest edition of the AWS Brazing
Handbook should be referred to for particulars on such
items as cleaning, brazing fluxes, brazing atmospheres,
joint clearances, etc. Also, the latest edition of ANSI/
AWS C3.3, Recommended Practices for Design, Manu-
facture, and Inspection of Critical Brazed Components,
should be referred to for information on procedures for
critical components.

A7. Brazing Characteristics and
Applications

A7.1 BAg Classifications (Silver). Brazing filler metals
of the BAg classifications are used for joining most
ferrous and nonferrous metals, except aluminum and
magnesium. These filler metals have good brazing prop-
erties and are suitable for preplacement in the joint, or
for manual feeding into the joint. Although lap joints are
generally used, butt joints may be used if requirements
are less stringent. Joint clearances of 0.001 to 0.005 in,
(0.025 t0 0.13 mm) are recommended for proper capil-
lary action. Flux is generally required, however, on most
metals. When furnace brazing in a protective atmos-
phere, flux is generally not required. If filler metals
containing zinc or cadmium are used in a protective
atmosphere furnace, the zinc or cadmium is vaporized
changing chemical composition as well as the solidus
and liquidus. Therefore, filler metals free of cadmium or
zinc are recommended for furnace brazing in a protec-
tive atmosphere.

A7.1.1 BAg-1 brazing filler metal has the lowest braz-
ing temperature range of the BAg filler metals. It also
flows most freely into narrow clearance capillary joints.
Its narrow melting range is suitable for rapid or slow
methods of heating. This filler metal contains cadmium.
The special precautions of the warning label in 17.4
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should be followed. BAg-1 is more economical (less
silver) than BAg-1a.

A7.1.2 BAg-la brazing filler metal has properties
similar to BAg-1. BAg-1a has a narrower melting range
than BAg-1 making it slightly more free-flowing. It also
has a higher silver plus copper: zinc plus cadmium ratio
resulting in a slight increase in its resistance to corrosion
in chlorine, suifur, and steam environments. Either
composition may be used where low-temperature, free-
flowing filler metals are desired. This filler metal con-
tains cadmium. The special precautions of the warning
label in 17.4 should be followed.

A7.1.3 BAg-2brazing filler metal, like BAg-1, is free-
flowing and suited for general-purpose work. Its broader
melting range is helpful where clearances are wide or are
not uniform. Unless heating is rapid, care must be taken
that the lower melting constituents do not separate out
by liquation. This filler metal contains cadmium, and
the special precautions of the warning label in 17.4,
should be followed.

A7.1.4 BAg-2a brazing filler metal is similar to
BAg-2, but is more economical than BAg-2, since it
contains five percent less silver. This filler metal contains
cadmium. The special precautions of the warning label
in 17.4 should be followed.

AT.1.5 BAg-3brazingfiller metal is a modification of
BAg-la, ic., nickel is added. It has good corrosion
resistance in marine environment and caustic media.
When used on stainless steel, it will inhibit crevice (inter-
face) corrosion. Because its nickel content improves
wetability on tungsten carbide tool tips, the largest use is
to braze carbide tool assemblies. Melting range and low
fluidity make BAg-3 suitable for forming larger fillets or
filling wide joint clearances. This filler metal contains
cadmium. The special precautions of the warning label
in 17.4 should be followed.

A7.1.6 BAp-4 brazing filler metal, like BAg-3, is used
extensively for carbide tip brazing, but flows less freely
than BAg-3. This filler metal does not contain cadmium.

AT.1.7 BAg-5 and -6 brazing filler metals are used
especially for brazing in the electrical industry. They are
also used, along with BAg-7 and -24, in the dairy and
food industries where the use of cadmium-containing
filler metals is prohibited. BAg-5 is an excellent filler
metal for brazing brass parts (such as in ships piping,
band instruments, lamps, etc.). Since BAg-6 has a broad
melting range and is not so free-flowing as BAg-1 and -2,
itis a better filler metal for filling wide joint clearances or
forming large fillets,
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Table A1
Solidus, Liquidus, and Brazing Temperature Ranges”
AWS Solidus Liquidus Brazing Temperature Range
Classification °F °C °F °C °F °C
SILVER
BAg-1 1125 607 1145 618 1145-1400 618760
BAg-la 1160 627 1175 635 1175-1400 635-760
BAg-2 1125 607 1295 702 1295-1550 702-843
BAg-2a 1125 607 1310 710 13101550 710-843
BAg-3 1170 632 1270 688 1270- 1500 688816
BAg4 1240 671 1435 779 1435-1650 779899
BAg-5 1225 663 1370 743 1370-1550 743-843
BAg-6 1270 688 1425 774 1425 1600 774-871
BAg-7 1145 618 1205 652 1205 - 1400 652-760
BAg-8 1435 779 1435 779 1435-1650 779-899
BAg-8a 1410 766 1410 766 1410-1600 766-871
BAg-9 1240 671 1325 718 1325-1550 718843
BAg-10 1275 691 1360 738 1360-1550 738-843
BAg-13 1325 718 1575 857 1575-1775 857-968
BAg-13a 1420 771 1640 893 16001800 871-982
BAg-18 1115 602 1325 718 1325-1550 718 -843
BAg-19 1400 760 1635 891 1610-1800 877-982
BAg-20 1250 677 1410 766 1410- 1600 766-871
BAg-21 1275 691 1475 802 1475-1650 802-899
BAg-22 1260 680 1290 699 1290-1525 699-830
BAg-23 1760 960 1780 970 1780- 1900 970 1038
BAg-24 1220 660 1308 750 1305-1550 750-843
BAg-26 1305 705 1475 800 14751600 800-870
BAg-27 1125 605 1375 745 13751575 745-860
BAg-28 1200 649 1310 710 1310-1550 710-843
BAg-33 1125 607 1260 682 1260 - 1400 681-760
BAg-34 1200 649 1330 721 13301550 721-843
BAg-35 1265 685 1390 754 13901545 754-841
BAg-36 1195 646 1251 677 12511495 677-813
BAg-37 1270 688 1435 779 1435-1625 779-885
BVAg-0 1761 961 1761 961 1761-1900 9611038
BVAg-6b 1435 779 1602 872 16001800 871-982
BVAg-8 1435 779 1435 779 1435-1650 779 -899
BVAg-8b 1435 779 1463 795 1470-1650 799-899
BVAg-18 1115 602 1325 718 1325-1550 718-843
BVAg-29 1155 624 1305 707 1305-1450 707-788
BVAg-30 1485 807 1490 810 1490-1700 810-927
BVAg-31 1515 824 1565 852 1565-1625 852-885
BVAg-32 1650 900 1740 950 1740-1800 950-982
GOLD
BAu-1 1815 991 1860 1016 1860 -2000 1016-1093
BAu-2 1635 891 1635 891 1635-1850 891-1010
BAu-3 1785 974 1885 1029 1885-1995 1029-1091
BAu-4 1740 949 1740 949 1740 - 1840 949 - 1004
BAu-5 2075 1135 2130 1166 2130-2250 1166-1232
BAu-6 1845 1007 1915 1046 1915-2050 1046 -1121
BVAu-2 1635 891 1635 891 1635-1850 891-1010 ‘
BVAu4 1740 949 1740 949 1740-1840 9491004
BVAu-7 2015 1102 2050 1121 2050-2110 1121-1154
BVAu-8 2190 1200 2265 1240 2265-2325 1240-1274
(continued)
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Table A1 (continued)

AWS Solidus Liquidus Brazing Temperature Range
Classification °F °C °F °C °F °C
PALLADIUM
BVPd-1 2245 1230 2255 1235 2255-2285 1235-1252
ALUMINUM
BAISi-2 1070 577 1142 617 1110 1150 599-621
BAISi-3 970 521 1085 585 1060 1120 571-604
BAISi4 1070 577 1080 582 1080 -1120 582-604
BAISi-5 1070 577 1095 591 1090-1120 588 -604
BAISi-7 1038 559 1105 596 1090-1120 588-604
BAISi-9 1044 562 1080 582 1080-1120 582-604
BAISI-11 1038 559 1105 596 1090-1120 588 -604
COPPER
BCu-1 1981 1083 1981 1083 2000 -2100 1093-1149
BCu-1a 1981 1083 1981 1083 2000-2100 10931149
BVCu-1X 1981 1083 1981 1083 2000-2100 10931149
BCu-2 1981 1083 1981 1083 2000-2100 1093-1149
RBCuZn-A 1630 888 1650 899 1670- 1750 910-954
RBCuZn-B 1590 866 1620 882 1620-1800 882-982
RBCuZn-C 1590 866 1630 888 1670-1750 910-954
RBCuZn-D 1690 921 1715 935 1720-1800 938-982
‘ BCuP-1 1310 710 1695 924 1450- 1700 788-927
BCuP-2 1310 710 1460 793 1350-1550 732-843
BCuP-3 1190 643 1495 813 1325-1500 718-816
BCuP4 1190 643 1325 718 1275-1450 691-788
BCuP-5 1190 643 1475 802 1300~ 1500 704-816
BCuP-6 1190 643 1450 788 1350-1500 732-816
BCuP-7 1190 643 1420 771 1300- 1500 704-816
NICKEL
BNi-1 1790 977 1900 1038 1950-2200 1066-1204
BNi-la 1790 977 1970 1077 1970-2200 1077-1204
BNi-2 1780 971 1830 999 1850- 2150 1010-1177
BNi-3 1800 982 1900 1038 1850-2150 1010-1177
BNi+4 1800 982 1950 1066 1850-2150 1010-1177
BNi-5 1975 1079 2075 1135 2100-2200 1149-1204
BNi-5a 1931 1065 2111 1150 2100-2200 1149-1204
BNi-6 1610 877 1610 877 1700-2000 927-1093
BNi-7 1630 888 1630 888 1700-2000 927-1093
BNi-8 1800 982 1850 1010 1850 -2000 1010-1093
BNi-9 1930 1055 1930 1055 1950-2200 1066 -1204
BNi-10 1780 970 2020 1105 2100-2200 1149-1204
BNi-11 1780 970 2003 1095 2100-2200 11491204
COBALT
BCo-1 2050 1120 2100 1149 2100-2250 1149-1232
MAGNESIUM
BMg-1 830 443 1110 599 1120-1160 604 -627

. *Solidus and liquidus shown are for the nominal composition in each classification.
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A7.1.8 BAg-7 brazing filler metal, a cadmium-free
substitute for BAg-1, is low-melting with good flow and
wetting properties. Typical applications include the
following:

(1) For food equipment where cadmium must be
avoided

(2) To minimize stress corrosion cracking of nickel or
nickel-base alloys at low brazing temperatures

(3) Where the white color will improve color match
with the base metal

A7.1.9 BAg-8 brazing filler metal is suitable for fur-
nace brazing in a protective atmosphere without the use
of a flux, as well as for brazing procedures requiring a
flux. It is usually used on copper or copper alloys. When
molten, BAg-8 is very fluid and may flow out over the
workpiece surfaces during some furnace brazing appli-
cations. It can also be used on stainless steel, nickel-base
alloys and carbon steel, although its wetting action on
these metals is slow. Higher brazing temperatures will
improve flow and wetting.

A7.1.10 BAg-8a brazing filler metal is used for braz-
ing in a protective atmosphere and is advantageous
when brazing precipitation-hardening and other stain-
less steels in the 1400 to 1600° F (760 to 870° C) range.
The lithium content serves to promote wetting and to
increase the flow of the filler metal on difficult-to-braze
metals and alloys. Lithium is particularly helpful on
base metals containing minor amounts of titanium or
aluminum.

A7.1.11 BAg-9 and -10 filler metals are used particu-
larly for joining sterling silver. These filler metals have
different brazing temperatures and so can be used for
step brazing of successive joints. The color, after braz-
ing, approximates the color of sterling silver.

A7.1.12 BAg-13 brazing filler metal is used for
service temperatures up to 700° F (370° C). Its low zinc
content makes it suitable for furnace brazing.

A7.1.13 BAg-13a brazing filler metal is similar to
BAg-13, except that it contains no zinc, which is advan-
tageous where volatilization is objectionable in furnace
brazing.

A7.1.14 BAg-18 brazing filler metal is similar to
BAg-8 in its applications. Its tin content helps promote
wetting on stainless steel, nickel-base alloys, and carbon
steel. BAg-18 has a lower liquidus than BAg-8 and is
used in step brazing applications where fluxless brazing
is important.

A7.1.15 BAg-19 brazing filler metal is used for the
same applications as BAg-8a. BAg-19 is often used in
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higher brazing temperature applications where precip-
itation-hardening heat treatment and brazing are
combined.

A7.1.16 BAg-20 brazing filler metal possesses good
wetting and flow characteristics, and has a brazing
temperature range higher than the popular Ag-Cu-Zn-
Cd compositions, Due to its good brazing properties,
freedom from cadmium, and a more economical silver
content, new uses for this filler metal are being
developed.

A7.1.17 BAg-21 brazing filler metal is used in brazing
AISI 300 and 400 series stainless steels, as well as the
precipitation hardening nickel and steel alloys. BAg-21
is particularly suited to furnace brazing in a protective
atmosphere because of the absence of zinc and cad-
mium. It does not require a flux for proper brazing when
the temperature is 1850°F (1010°C) or above. It
requires a high brazing temperature, and it flows in a
sluggish manner. The nickel-rich layer (halo) formed
along the fillet edges during melting and flow of the filler
metal prevent crevice (interface) corrosion of stainless
steels. This is particularly important for the 400 series
steels that do not contain nickel and are, therefore, more
susceptible to crevice (interface) corrosion. BAg-21 has
been used for brazing stainless steel vanes of aircraft gas
turbine engines.

A7.1.18 BAg-22is a low-temperature, cadmium-free
filler metal with improved brazing characteristics over
BAg-3, particularly in brazing tungsten carbide tools.

A7.1.19 BAg-23 is a high-temperature, free-flowing
filler metal usable both for torch brazing and furnace
brazing in a protective atmosphere. This filler metal is
mainly used in brazing stainless steel, nickel-base and
cobalt-base alloys for high-temperature applications. If
this filler metal is used in a hard vacuum atmosphere, a
loss of manganese will occur due to its high vapor pres-
sure. Thus, a soft vacuum, produced by inert gas back
filling a hard vacuum, is desirable when brazing with this
filler metal.

A7.1.20 BAg-24 brazing filler metal is low-melting,
free-flowing, cadmium-free, and suitable for use in join-
ing “300” series stainless steels (particularly food-
handling equipment and hospital utensils), and small
tungsten carbide inserts in cutting tools.

A7.1.21 BAg-26 brazing filler metal is a low-silver,
cadmium-free filler metal suitable for carbide and stain-
less steel brazing. The filler metal is characterized by its
low brazing temperature, good wetting and flow, and
moderate-strength joints when used with these base
metals.
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A7.1.22 BAg-27 brazing filler metal is similar to
BAg-2 but has lower silver and is somewhat more sub-
ject to liquation, due to a wider melting range. This filler
metal contains cadmium. The special precautions of the
warning label in 17.4 should be followed.

A7.1.23 BAg-28 brazing filler metal has a lower braz-
ing temperature with a narrower melting range than
other cadmium-free classifications with similar silver
content. BAg-28 also has free-flowing characteristics.

A7.1.24 BAg-33 brazing filler metal was developed to
minimize brazing temperature for a filler metal contain-
ing 25 percent silver. It has a lower liquidus and, there-
fore, a narrower melting range than BAg-27. Its higher
total zinc plus cadmium content may require more care
during brazing. The special precautions of the warning
label in 17.4 should be followed.

A7.1.25 BAg-34 brazing filler metal is a cadmium-
free filler metal with free-flowing characteristics. The
brazing temperature range is similar to that of BAg-2
and BAg-2a, making it an ideal substitute for these filler
metals,

A7.1.26 BAg-35 is a cadmium-free filler metal used
for brazing ferrous and nonferrous base metals. It is a
moderate temperature filler metal frequently used for
production brazing applications.

A7.1.27 BAg-36is alow temperature, cadmium-free,
filler metal suitable for brazing ferrous and nonferrous
base metals. The lower brazing temperature makes it a
useful replacement for several of the cadmium-bearing
classifications.

AT7.1.28 BAg-37 brazing filler metal is a cadmium-
free material frequently used for brazing steel, copper
and brass. The low silver content makes it an economi-
cal filler metal suitable for applications where lower
ductility is acceptable,

A7.2 BAu Classifications (Gold). Brazing filler metals
of the BAu classifications are used for the brazing of
iron, nickel, and cobalt base metals where better ductil-
ity or a greater resistance to oxidation and corrosion is
required. Because of their low rate of interaction with
the base metal, they are commonly used on thin base
metals. These filler metals are usually used with induc-
tion, furnace, or resistance brazing in a protective
atmosphere. In these cases, no flux is used. For other
applications, a borax-boric acid flux is used.

A7.2.1 BAu-1, -2, and -3 brazing filler metals, when
used for different joints in the same assembly, permit
variation in brazing temperature so that step-brazing
can be used.
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A7.2.2 BAu-4 brazing filler metal is used to braze a
wide range of high-temperature iron- and nickel-base
alloys.

A7.2.3 BAu-5 brazing filler metal is primarily used
for joining heat- and corrosion-resistant base metals
where corrosion-resistant joints with good strength at
high temperatures are required. This filler metal is well
suited for furnace brazing under protective atmospheres
(including vacuum).

A7.2.4 BAu-6 brazing filler metal is primarily used
for joining of iron and nickel-base superalloys for service
at elevated temperature. This filler metal is well suited
for furnace brazing under protective atmospheres (in-
cluding vacuum),

A7.3 BAISI Classifications (Aluminum-Silicon). Braz-
ing filler metals of the BAISI classifications are used for
joining the following grades of aluminum and alumi-
num alloys; 1060, 1350, 1100, 3003, 3004, 3005, 5008,
5050, 6053, 6061, 6951, 7005, and cast alloys 710.0 and
711.0. Joint clearances of 0.006 to 0.010 in. (0.15 to
0.25 mm) are common for members which overlap less
than 1/4 in. (6.4 mm). Joint clearances up to 0.025 in.
(0.64 mm) are used for members which overlap more
than 1/4 in. Fluxing is essential for all processes, except
when brazing aluminum in a vacuum. After brazing
with flux, the brazed parts should be cleaned thor-
oughly. Immersion in boiling water generally will
remove the residue. If this is not adequate, the parts are
usually immersed in a concentrated commercial nitric
acid, or other suitable acid solution and then rinsed
thoroughly.

A7.3.1 BAISi-2 brazing filler metal is available as
sheet and as a cladding on one or both sides of a brazing
sheet having a core of either 3003 or 6951 aluminum
alloy. It is used for furnace and dip brazing only.

A7.3.2 BAISi-3 is a general purpose brazing filler
metal. It is used with all brazing processes, with some
casting alloys, and where limited flow is desired.

A7.3.3 BAISi4 is a general purpose brazing filler
metal. It is used with all brazing processes requiring a
free-flowing filler metal and good corrosion resistance.

A7.3.4 BAISI-5 brazing filler metal is available as
sheet and as a cladding on one side or both sides of a
brazing sheet having a core of 6951 aluminum alloy.
BAISI-5 is used for furnace and dip brazing at a lower
temperature than BAISi-2. The core alloy employed in
brazing sheet with this filler metal cladding can be solu-
tion heat-treated and aged.

A7.3.5 BAISi-7 isafiller metal suitable for brazing in
avacuum, available as a cladding on one or both sides of
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a brazing sheet having a core of 3003 or 6951 aluminum
alloy. The 6951 alloy core can be solution heat-treated
and aged after brazing.

A7.3.6 BAISi-9is afiller metal suitable for brazingin
a vacuum, available as a cladding on one side or both
sides of a brazing sheet having a core of 3003 aluminum
alloy and is typically used in heat-exchanger applica-
tions to join fins made from 5000 or 6000 series alumi-
num alloys.

A7.3.7 BAISi-11is a brazing sheet clad on one or two
sides of alloy 3105 to form a composite sheet suitable for
brazing in a vacuum, designed for brazing in a multizone
furnace where the vacuum level is interrupted one or
more times during a brazing cycle. The composite can be
used in batch-type vacuum furnaces; however, vacuum
sheet suitable for brazing with a 3003 core is more
resistant to erosion, The maximum brazing temperature
for the BAISi-11/3105 composite is 1110° F (595°C).

A7.4 BCuP Classifications (Copper-Phosphorus). Braz-
ing filler metals of the BCuP classifications are used
primarily for joining copper and copper alloys, although
they have some limited use on silver, tungsten, and
molybdenum. These filler metals should not be used on
ferrous or nickel-base alloys or copper-nickel alloys con-
taining a nickel content in excess of 10 percent as brittle
intermetallic compounds are formed at the filler metal/
base metal interface. They are suitable for all brazing
processes. These filler metals have self-fluxing proper-
ties when used on copper; however, a flux is recom-
mended when used on all other base metals, including
alloys of copper. Corrosion resistance is satisfactory,
except when the joint is in contact with sulfurous
atmospheres. It should be noted that the brazing
temperature ranges begin below the liquidus (see
Table Al).

A7.4.1 BCuP-1 brazing filler metal is particularly
suited for resistance brazing applications. This filler
metal is somewhat more ductile and less fluid at brazing
temperature than other BCuP filler metals containing
more phosphorus. Joint clearances of 0.003 to 0.005 in.
(0.08 to 0.13 mm) are recommended.

A7.4.2 BCuP-2 and -4 brazing filler metals are very
fluid at brazing temperatures and will penetrate joints
with small clearances. Best results are obtained with
clearances of 0.001 to 0.003 in. (0.03 to 0.08 mm).

A7.43 BCuP-3 and -5 brazing filler metals may be
used where narrow joint clearances cannot be held.
Joint clearances of 0.002 to 0.005 in. (0.06 to 0.13 mm)
are recommended.
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A7.4.4 BCuP-6 brazing filler metal combines some
of the properties of BCuP-2 and BCuP-3. It has the
ability to fill wide joint clearances at the lower end of its
brazing range. At the high end of the brazing range it is
more fluid. Joint clearances of 0.002 to 0.005 in. (0.06 to
0.13 mm) are recommended.

A7.4.5 BCuP-7 brazing filler metal is slightly more
fluid than BCuP-3 or -5 and has a lower liquidus
temperature. It is used extensively in the form of pre-
placed rings in heat exchanger and tubing joints. Joint
clearances of 0.002 to 0.005 in. (0.06 to 0.13 mm) are
recommended.

A7.5 BCu and RBCuZn Classifications (Copper) and
(Copper-Zinc). Brazing filler metals of the BCu and
RBCuZn classifications are used for joining various
ferrous and nonferrous metals. They can also be used
with various brazing processes. However, with the
RBCuZn filler metals, overheating should be avoided.
Voids may be formed in the joint by entrapped zinc
vapors.

A7.5.1 BCu-1 brazing filler metal is used for joining
ferrous metals, nickel-base alloys and copper-nickel
alloys. It is very free-flowing and is often used in furnace
brazing, with a protective atmosphere of partially-
combusted natural gas, hydrogen, dissociated ammonia
or nitrogen-base atmosphere and generally no flux. On
metals that have constituents with difficult-to-reduce
oxides (chromium, manganese, silicon, titanium, vana-
dium, and aluminum) a flux may be required. However,
pure dry hydrogen, argon, dissociated ammonia, and
vacuum atmospheres are suitable for base metals con-
taining chromium, manganese, or silicon. Flux also may
be used with zinc-containing base metals to retard
vaporization. Vacuum atmospheres, electrolytic nickel
plating, or both, are used for base metals containing
titanium and aluminum.

A7.5.2 BCu-1la brazing filler metal is a powder form
similar to BCu-1, and its application and use are similar
to those of BCu-1.

A7.5.3 BCu-2 brazing filler metal is supplied as a
copper-oxide suspension in an organic vehicle. Its appli-
cations are similar to BCu-1 and -la.

A7.5.4 RBCuZn-A? brazing filler metal is used on
steels, copper, copper alloys, nickel, nickel alloys, and
stainless steel where corrosion resistance is not of impor-
tance. It is used with torch, furnace, and induction

2. RBCuZn-X Filler metals are used for braze welding
applications.
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brazing processes. Fluxing is generally required, and a
borax-boric acid flux is commonly used. Joint clearances
from 0.002 to 0.005 in. (0.05 to 0.13 mm) are suitable.

A75.5 RBCuZn-B (low-fuming brass-nickel) weld-
ing rods are similar to RBCuZn-A, but contain addi-
tions of iron and manganese which serve to increase the
hardness and strength. In addition, a small amount of
silicon (0.04-0.15 percent) serves to control the vaporiza-
tion of the zinc; hence, the “low-fuming” property. The
nickel addition (0.2 to 0.8 percent) assures uniform dis-
tribution of the iron in the deposit.

This filler metal is used for brazing and braze welding
of steel, cast iron, copper, copper alloys, nickel, nickel
alloys, and stainless steel. RBCuZn-B filler metal also is
used for the surfacing of steel. It is used with torch,
induction, and furnace processes. Flux and joint clear-
ances are the same as those specified for RBCuZn-A.

A7.5.6 RBCuZn-C brazing filler metal is used on
steels, copper, copper alloys, nickel, nickel alloys, and
stainless steel. It is used with the torch, furnace, and
induction brazing processes. Fluxing is required, and a
borax-boric acid flux is commonly used. Joint clearances
from 0.002 to 0.005 in. (0.05 to 0.13 mm) are suitable.

A7.5.7 RBCuZn-D brazing filler metal (called nickel
silver) is primarily used for brazing tungsten carbide. It is
also used with steel, nickel, and nickel alloys. It can be
used with all brazing processes. This filler metal is un-
suitable for furnace brazing in a protective atmosphere.

A7.6 BNi Classification (Nickel). Brazing filler metals
of the BNI classifications are generally used for their
corrosion-resistant and heat-resistant properties. The
BNi filler metals have excellent properties at high-
service temperatures. They are also satisfactorily used
for room-temperature applications and where the service
temperatures are equal to the temperature of liquid
oxygen, helium, or nitrogen. Best quality can be obtained
by brazing in an atmosphere which is reducing to both
the base metal and the brazing filler metal.

Narrow joint clearances and postbraze thermal diffu-
sion cycles are often employed to minimize the presence
of intermetallic compounds and low-ductility joint
conditions. When BNi filler metals are used with the
torch, air-atmosphere furnace, and induction brazing
processes, a suitable flux must be used. BNi filler metals
are particularly suited to vacuum systems and vacuum
tube applications because of their low vapor pressure.
Chromium is the limiting element in metals to be used in
vacuum applications. It should be noted that when
phosphorus is combined with some other elements,
these compounds have very low vapor pressures and can
be readily used in a vacuum brazing atmosphere of
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1 X 1073 Torr (0.13 Pa) at 1950°F (1066° C) without
removal of the phosphorus.

Greater strength and ductility in this group of filler
metals is obtainable by diffusion brazing.

A7.6.1 BNi-1 filler metal was the first of the nickel
filler metals to be developed. The nickel, chromium, and
iron contents render it suitable for brazing nickel, chro-
mium or iron base metals. While high carbon content in
300 series stainless steels is usually metallurgically unde-
sirable from a corrosion standpoint, the high carbon in
BNi-1 would appear to make it undesirable for brazing
stainless steels. The Strauss test for corrosion has been
run by one aircraft engine company and did not show
any adverse effect of the high-carbon content on the
corrosion resistance of joints in base metals such as AISI
347 stainless steels. The reason given for this is that the
carbonis already tied up with the chromium in the filler
metal.

A7.6.2 The BNi-la brazing filler metal is a low-
carbon grade of BNi-1 with an identical chemical com-
position, except that while the specified carbon content
is 0.06 percent maximum, the carbon content is usually
0.03 percent or lower. While the carbon content is lower,
corrosion testing results with the Strauss and Huey test
were no better than for joints made with BNi-1. This
filler metal produces stronger joints but is less fluid than
the BNi-1 filler metal.

A7.6.3 BNi-2 brazing filler metal has a low and nar-
rower melting range and better flow characteristics than
BNi-1. These characteristics have made this filler metal
the most widely used of the nickel filler metals.

A7.6.4 BNi-3 brazing filler metal is used for applica-
tions similar to BNi-1 and BNi-2 and is less sensitive to
marginally protective atmospheres.

A7.6.5 BNi4 brazing filler metal is similar to but
more ductile than BNi-3. It is used to form large fillets or
joints where fairly large joint clearances are present.

A7.6.6 BNi-5 brazing filler metal is used for applica-
tions similar to BNi-1, except that it can be used in
certain nuclear applications where boron cannot be
tolerated.

A7.6.7 BNi-5a is a modified BNi-5 composition with
areduced silicon content plus a small addition of boron.
The presence of boron excludes this alloy from nuclear
applications. Otherwise, the applications are similar to
those of BNi-5. High-strength joints can be produced.
BNi-5a material can be used in place of BNi-1 filler
metal where a reduced level of boron is desired. The
brazing of thin-gauge honeycomb to sheet metal base
parts is a typical application.
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A7.6.8 BNi-6 brazing filler metal is free-flowing and
is used in marginally protective atmospheres and for
brazing low-chromium steels in exothermic atmospheres.

A7.6.9 BNi-7 brazing filler metal is used for the braz-
ing of honeycomb structures, thin-walled tube assem-
blies, and other structurcs which are used at high
temperatures. 1t is recommended for nuclear applica-
tions where boron cannot be used. The best results are
obtained when it is used in the furnace brazing process.
Microstructure and ductility of the joint are improved
by increasing time at brazing temperature.

A7.6.10 BNi-8 brazing filler metal is used in honey-
comb brazements and on stainless steels and other
corrosion-resistant base metals. Since this filler metal
contains a high percentage of manganese, special braz-
ing procedures should be observed. As manganese oxi-
dizes more readily than chromium, the hydrogen, argon,
and helium brazing atmospheres must be pure and very
dry, with a dew point of -70° F (-57° C) or below. The
vacuum atmosphere must have low pressure and a low
leak rate to insure a very low partial pressure of oxygen.
It should be noted that the chemical composition and
the melting characteristics of this filler metal will change
when the manganese is oxidized or vaporized during
brazing in gas or vacuum atmospheres. However, the
effect of manganese is not a problem in an atmosphere
of proper quality.

A7.6.11 BNi-9 brazing filler metal is a eutectic nickel-
chromium-boron filler metal that is particularly well
suited for diffusion brazing applications. Boron has a
small molecular diameter, thus it diffuses rapidly out of
the brazed joint, leaving the nickel-chromium alloy in
the joint along with elements that diffuse from the base
metal into the joint, such as aluminum, titanium, etc.
Depending on the diffusion time and temperature, the
joint remelt temperature can be above 2500° F (1371°C)
and, depending on the base metal, the hardness can be as
low as HRB70. With further diffusion time, the grains
can grow across the joint, and it may appear as all base
metal. The single solidus and liquidus temperature
(eutectic) eliminates the possibility of liquation and thus
helps in brazing thick sections that require slower
heating.

A7.6.12 BNi-10 brazing filler metal is a high-strength
material for high-temperature applications. The tungsten
is a matrix strengthener which makes it useful for braz-
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ing base metals containing cobalt, molybdenum, and
tungsten. This filler metal has a wide melting range and
has been used for brazing cracks in .020 in. (0.5 mm)
thick combustion chambers. It results in a layer of filler
metal across the joint which acts as a doubler while the
lower melting constituent is fluid enough to flow
through the thin crack and produce a suitable brazement.

A7.6.13 BNi-11 brazing filler metal 1s a strong mate-
rial for high-temperature brazement applications. The
tungsten matrix hardener makes it suitable for brazing
base metals containing cobalt, molybdenum, and
tungsten. With its wider melting range, it is suitable for
slightly higher than normal brazing clearances.

A7.7 BCo Classification (Cobalt). Brazing filler metals
of the BCo-1 classification are generally used for their
high-temperature properties and their compatibility
with cobalt alloys.

A7.8 BMg Classification (Magnesium). Brazing filler
metal BMg-1 is used for joining AZ10A, KIA, and M1A
magnesium alloys.

A7.9 Filler Metals for Vacuum Service. These brazing
filler metals are specially controlled to fabricate high-
quality electronic devices where the service life and
operating characteristics are of prime importance. Braz-
ing filler metals for vacuum service should be used in a
high-purity protective atmosphere in order to maintain
the purity of the filler metal and to assure proper brazing
and final brazement quality. It is very important in some
applications that the brazing filler metal not spatter onto
areas near the joint area. For this reason, this speci-
fication includes spatter test requirements, described
in Section 11, Spatter Test, for the vacuum grade
classifications.

In addition to these special grades, BCo-1 and all BN1
brazing filler metals, except BNi-8, are suitable for
vacuum service.

AS8. Discontinued Classifications

A number of filler metal classifications have been
discontinued during the numerous revisions of this spec-
ification, reflecting changes in commercial practice over
the past 40 years. These discontinued filler metal classi-
fications are listed in Table A2, along with the date they
were last published.
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Table A2
Discontinued Brazing
Filler Metal Classifications

AWS Last AS.8
Classification Publication Date
RBCuZn-1 1952
RBCuZn-2 1952
RBCuZn-3 1952
RBCuZn-4 1952
RBCuZn-5 1952
RBCuZn-6 1952
RBCuZn-7 1952
BAgMn 1956
BAISi-1 1956
BNiCr 1956
BCuAu-! 1956
BCuAu-2 1956
BAg-11 1962
BMg2 1962
BMg2a 1976
BAISi-6 1981
BAIS-8 1981
BAISI-10 1981
BAg-25 1981
. RBCuZn-E 1981
RBCuZn-F 1981
RBCuZn-G 1981
RBCuZn-H 1681
BAg-12
BAg-14 The Committee chose not to use these
BAg-15 numbers as they improperly appeared
BAg-16 in another publication,
BAg-17
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AWS Filier Metal Specifications and Related Documents

® .

Designation Title

FMC Filler Metal Comparison Charts

A4.2 Standard Procedures for Calibrating Magnetic Instruments to Measure the Delta Ferrite
Content of Austenitic and Duplex Austenitic-Ferritic Stainless Steel Weld Metal

A43 Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic,
Bainitic, and Ferritic Steel Weld Metal Produced by Arc Welding

A5.01 Filler Metal Procurement Guidelines

A5.1 Specification for Carbon Steel Electrodes for Shielded Metal Arc Welding

A5.2 Specification for Carbon and Low Alloy Steel Rods for Oxyfuel Gas Welding

A53 Specification for Aluminum and Aluminum Alloy Electrodes for Shielded Metal Arc Welding

A5.4 Specification for Stainless Steel Welding Electrodes for Shielded Metal Arc Welding

AB.5 Specification for Low Alloy Steel Covered Arc Welding Electrodes

A56 Specification for Covered Copper and Copper Alloy Arc Welding Electrodes

A5.7 Specification for Copper and Copper Alloy Bare Welding Rods and Electrodes

A5.8 Specification for Filler Metals for Brazing and Braze Welding

A5.9 Specification for Bare Stainless Steel Welding Electrodes and Rods

A5.10 Specification for Bare Aluminum and Aluminum Alloy Welding Electrodes and Rods

A5.11 Specification for Nickel and Nickel Alloy Welding Electrodes for Shielded Metal Arc Welding

A5.12 Specification for Tungsten and Tungsten Alloy Flectrodes for Arc Welding and Cutting

. A5.13 Specification for Solid Surfacing Welding Rods and Electrodes
A A5.14 Specification for Nickel and Nickel Alloy Bare Welding Electrodes and Rods

A5.15 Specification for Welding Electrodes and Rods for Cast Iron

A5.16 Specification for Titanium and Titanium Alloy Welding Electrodes and Rods

A5.17 Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc Welding

A5.18 Specification for Carbon Steel Filler Metals for Gas Shielded Arc Welding

A5.19 Specification for Magnesium Alloy Welding Rods and Bare Electrodes

A5.20 Specification for Carbon Steel Electrodes for Flux Cored Arc Welding

A5.21 Specification for Composite Surfacing Welding Rods and Electrodes

A5.22 Specification for Flux Cored Corrosion-Resisting Chromium and Chromium-Nickel Stee!
Electrodes

A5.23 Specification for Low Alloy Steel Electrodes and Fiuxes for Submerged Arc Welding

A5.24 Specification for Zirconium and Zirconium Alloy Welding Electrodes and Rods

Ab.25 Specification for Carbon and Low Alloy Steel Electrodes and Fluxes for Electroslag
Welding

A5.26 Specification for Carbon and Low Alloy Steel Electrodes for Electrogas Welding

A5.27 Specification for Copper and Copper Alloy Rods for Oxyfuel Gas Welding

A5.28 Specification for Low Alloy Steel Filier Metals for Gas Shielded Arc Welding

Ab5.29 Specification for Low Alloy Steel Electrodes for Flux Cored Arc Welding

A5.30 Specification for Consumable Inserts

A5.31 Specification for Fluxes for Brazing and Braze Welding

For ordering information, contact the Qrder Department, American Welding Society, 550 N.W. LeJeune
Road, P.O. Box 351040, Miami, Florida 33135. Phone: 1-800-334-9353.
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