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The Fusion Paste Process

Paste Alloys

Custom blended to meet your requirements, each
Fusion Paste Brazing or Soldering Alloy contains the
following basic components:

* bé%j E T<6 €602 é allpyed toxdxakting
standards for composition, melting range, and
compatibility with base metals to be joined. Most
Fusion alloys conform to industry standards while
others are customized for improved properties.

b Eé%I Tdgsignéd to remove and prevent
reformation of surface oxides during heating.
Type and amount are carefully matched to the
individual application, ensuring consistent,

Zibi%ZTy | y68%«<} Aéca é€%é T €& E mijléZ js
« AT}<j> & | ye%hdgma a6 2} 6 E T%Z & im

metal in stable suspension while minimizing

i<T >8 E €%<«imTf<86%s -6%<mb6
ensures consistent application and keeps
paste alloy localized in the joint area.

Applicators

Unlike soldering or brazing alloys in other forms,
Fusion Paste Alloys permit single- step application
6E & im
alloy itself is stored in a pressurized reservoir,
generally sized to meet production requirements

for a full 8-hour shift. Fusion positive-displacement
applicators may be used for hand-held, semi-
automatic dispensing, or built into high-speed
production equipment for fully automatic processing.

Heating
Heating may be accomplished by most conventional

i<ca6Z}l e%f Zé%Il 6bij% €T il T< 6}b

non-atmospheric furnace, infra-red, resistance
6m 6%Z f<66%s
activated, cleaning the joint area of surface oxidation
which promotes wetting and maximum bond

mi éTyé é<Es paj T«6 €é0jZ & im

structurally sound brazed or soldered joint.

i<T T%Z & E <6 <aj T}}iy

< }bjfééiZ <ji bimT«

66A} 6%<6 <caj %iA E> f T%iZ Tm;TI

Total Responsibility
6%I1 <caj % im6 } yi%ijé<} 6E <aj b }é69
%mTOE%] T%Z 06 Zimé%Il Tmj j € €%T<
6mij bmijfé}; iT} mj i%< 6E & ijm j<T
reduced costs via automation of manual steps, and
more consistent joint quality through elimination
of human error. In addition, Fusion’s “Total
Responsibility” approach ensures a coordinated
effort in the manufacture of paste alloys,
applicators, and equipment, plus expert system
installation and service follow-up. (Request Bulletin
T-101 for information on Fusion Automatic Brazing &
Soldering Machines.)
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Brazing & Soldering Basics with Fusion Paste Filler Metals

Joining Process & End-Use Service YM'E| MEA «0&|'ME

%T}i i<T } y6&%< Zij}é1%Il & im j<T }IJoith desigiiscéa¥biange from horizontal sandwich

method can all impact key application properties f6%E1 MT<86%} <6 Lim<efT < yj <6 @cc

ranging from joint strength to corrosion resistance . Pastes provide a unique solution since paste binder

For this reason, the user must answer two questions ...  systems can be designed to optimize properties like

1.What is the application end-use service TZai}eé6% T%Z €6A faTmTfc«imeé}jcef}s
requirementsiconditions? When brazing or soldering assemblies that require

2.What is the optimum joining process? caj @ jm {<T <6 66A T f6%}eZimTy i Z

Emiji>866A8%I1 & Eyyé%zZiml TZ & jm j«

Fusion Paste Filler Metals offer conS|stency and should be selected. Conversely if the paste is

iE€fei%fE Aaj% bmébim E }j if<iZ T%%)pflé%l{?) & joift dith®Friafréw shoulder, a vertical

the key project objectives. } METfil 6m Tmiim iTbl T mi}<méf &%

f6 YE%T<86% T%Zy6m } 11é}ta é jm T
required.

06%Tfj fTbé TmE €6A T%Z Aj<<€%Il Tmj
y6ca <aj &€ Eyyé%nzZim T%Z & im j<T | b
come in different combinations to optimize these

properties. For example, an adhesive binder can be
bTémiZ Aé<a T Emijj 66Ae%l T 6E <6 }<
im<efT <yij %<& <aj é im j<T &} 6
f6 b j<i 66A <cam6 la <aj 6%I < yj y6&%:«

Joint Clearance

Assembly tolerances are of prime importance when

selecting a Fusion Paste. For most applications,

joint clearances from .002” to .004” are optimum. A

<Blace«cé%l y66%«< %6m T E Z&f<T«j} «

66AE%I bT}c¢jl Aaée | AéZim f {TmT%fi}

} l1éta é im j<T T%Zy6bm mij}<méf<é¥%
e%e 60j E66<bmé%c« T%Z €6A Z mé%I a

be noted that joint tolerances outside the optimum

range may impair capillary attraction and impact

joint integrity.

When brazing or soldering two dissimilar base
metals, the rate of thermal expansion often becomes
a critical factor as the base metal component with
the higher expansion rate may cause an increase

Two applicator guns dispense 360° stripes of brazing paste to Rt ) )
all joints of distributor assembly. or decrease in joint clearances during heating and

cooling. For this reason, assemblies composed of

dissimilar base metals may require adjustment in

<6 imT%fi} 6m }biféT EE< mij} <6 T&%«
clearances and minimize joint stress through the

brazing process.
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Base Metals & Oxides

It is important to consider the metallurgical

compatibility of parent materials as well as their

surface oxides. Base metal oxides vary in regard

to rate of formation and tenacity. These surface

oxides must be removed to enable wetting and
fmiT<j €%<im j<T &f y6%Zé%l 6E <a
faj efT &€ E €} f6 6% E }iZ <6 mj 6
oxidation and create a protective barrier, keeping the
surface oxide-free during heating, when oxidation

Tffi imT<j}s b }€6% bT}<j} bTém <aj
required to remove the oxide in a select binder and

alloy system.

For soldering, some metals such as aluminum,

chrome, and zinc have very tenacious oxides. Oxide
removal is typically marginal on these metals even
Aéca <aj }j 6E aéla E femm6}e%il T

successfully solder such metals, plating the surface UgY,ewe2" YYT, ]T,.Yg" Eew,géex™ Yw é ¥¢Yuzel, g
with easily soldered materials, such as tin or nickel,
is sometimes desirable. can prevent proper metal-to-metal bonding. The

Brazing of metals with tenacious oxides (i.e. activation range is dependent on the chemical

refractory metals and carbides) can usually be b md6 bim<ei} 6E <aj & E T Sﬁ% ! ﬁ‘é ca<ajy
aT%7 |7 yE T% Tbbm6bméT<j ymTO& &OP 8'0 6'§6‘J§‘elﬁ”3ntfmpe;at”re) ower eag”Eg .
these OXIdeS can also be removed in a controlled E 6 N ofmi T} : '<a. Im:} . 6y6 mET
atmospheric or vacuum furnace using one of Fusion’s y II m}; ‘aj ”e i m t|1(' <} | ae i«
Fluxless Binder Systems.(see pages 16-17) cycle might not allow enoug time to property
remove base metal oxides.
Fluxes: Types and Residues Me
06 Zimeok] éin}ATf(él/ZT(i T BA < Ffﬁ— 't'T m ant role in both the
Tmi f T11€€iZ yE <ai f6mmebjesi bm structura | tegrit oéth%qﬁmtand ensurin
post-soldering residue (see pages 8-9) The three I gnty I DJ di thg
Ty6m }6 Zim & E fT<il6méi} Tm; ¥6%F “rﬂor‘r‘noé'}% ‘f"ey e%e” mtguliﬁoﬂ;me
z%<im jZéT<¢il T%Z -6mm6}é%is ¥6%> %é‘_l_}?)zg %ee}trrpr? 9

typically inert, so they are selected for applications P imTfe6% yicAii% yT}hi i T Twz e
where residue removal is not possible. may or may not be desirable. The degree of this

metallurgical interaction at the grain boundaries is
% mTO é % I(sée pages 14-15nctivate at higher primarily a direct function of time and temperature
temperatures and tend to be more aggressive than Tccaj &€ im j«<T &éi ézZ} }<T«js
16 Zimé%l & Ej}s pajE A6m 6% 6m.F c{/ﬂTIéBrﬁth ; 0 tant fact
metallic oxides, however, their residues can interact or/ ';‘ eallso o/e vz/o imosTm?por. ar} acAors. T &
in hot, humid environments so they generally require b6 Zj<im €%e%I yT}i i<T yé im j<T ¢
Tmi ajT<é%Il fEf j <& | T%Z & im j<T
post braze removal. . :
temperatures. The more rapid the heating cycle, and
Activation Temperatures & Heat Cycles caji 6Aim <aj j <€%Il <i bimT« mj 6E <aj
2% y6<a ymTO&%| T%Z 16 Zimé%wil «atypisaly lppds ferammilger interaction. Longer, higher
Tf<6%T<i} yi 6A <aj &éi 6Z } < bimT«tefmpesturestend tojipgrease this interaction. The

Is; Rupgse and Interaction

metal and remains active, providing a protective degree of this interaction affects the mechanical and

barrier throughout the metal joining process. If the physical properties of the base metals as well as

8 E &) %6¢< Tf<8%T«iZ bmé6m <6 <aj &djnf id mMITRM%IMEE]l <&} 6%e (%
its liquidus temperature, there is risk that the oxides resistance and strength among other attributes. As

will not be removed, or that more tenacious oxides }fal é< €} fmé<éfT «6 }i ifc<aji bmbbj

TEyéZ> b 6% <aj } mETf| 6E <a; yWpappligation anchpptimize the brazing process.
metals during the heating cycle. Either condition
www.fusion-inc.com | 5



Selection Guide: General Base Metal/Filler Metal

Base Metal Family

Aluminum and Al Alloys -6bbjim T%Z - 6E} -Tmy6% T%Z *6A 6E 0¢jj }
Solder e A% 06 Zim} *b }86% -Kdw | e +iTZ bmijj 06 Zim} « VI I yyl y e e *iTZ bmjj 06 Zim} « I I gyl e
Fillers temperature aluminum zinc alloys; ideal for e *iTZ %iTmé%l 606 Zim} « | Iyl le §ITZ PoiTmMeé%I 606 Zim} « VI Iyl

rework and step processing aluminum e «jTZ
bmij 06 Zim «b }&Rdential for joining
dissimilar aluminum/copper base metals.

Silver NR e % 1> b }86% Ve T%Z % I> Ffrde }86|% % jis b }86% yyye T%Z % 1> T ob }86%

Braze 66AE%II Efi %< E6m <8lac f iTmT%fliEmM|j 66Ae%Iil iEfj %< E6m <&lac f jTm

Fillers

(Cadmium

Containing)

Silver NR e % 1> +b }&6 % Cagmium free offset to BAg-1; e % I> +b }&6 %Similarto BAg-8; tin

Braze 8% & bm6%i} Aj<<8%Iiyé6A T%Z miZ f|limpoveswgting for &proved use on carbon

Fillers of nickel containing alloys and small carbides e % 1> and nickel based steels e % 1> b }6% §

(Cadmium *b }66% - Butectic, good for furnace applications. - Cadmium free offset to BAg-1; tin improves

Free) Sluggish on steel and nickel alloys e % 1> b }86% Aj<<é%iy&6A T%Z miZ fi} }<mi}} fmTf &
y « General purpose, low silver content e % 1> nickel containing alloys and small carbides *

b }66% >P6%Iim | « mT%Ij E6m %Th ¢ % %1 <b }&6% - Ggneral purpose, low

b }66% > «6Ajm Z f<& &<El f6%6 &fT| sitverjaontBrine %;j i> b }&6% Longer

on copper base metals and some steels i «mT%I1; E6m 1Teb% 1€%4ib }66% .

> e B6Aim Z f<& B<EIl Ej< if6%6 6fT & im
copper base metals and some steels

Copper NR NR e %->T *b }66% e bynjihe66AE%I | <if<&f
Braze

Filler

Metal

Phos NR e &m6bméi<TmE «b Néb eutectid bowest melt NR

Copper/ temp. High silver for good electrical conductivity.

Braze e %- &> +b }é6%Longyrelting range. High

Fillers copper aids electrical conductivity e %- 4> <b }é6%

y o Lowtemp, long meltrange. e am6bméi<TmE <b }é6%

Jo> p&% & bm6%j} 66As emiT< T b mb6}; T 6EI }i E
&6 E6%I 6% fé&Wbird> b }&6%Verysiuggish
T 6E E6m Tmij iTh} 6m b6 @anméab rbéh T[im Es
*b }€6% - Ljpw temp, tight melt range

Brass/ NR e f<aim ymT}} T 6E «b>}BM% E6/Ae%] Eenf<ajm ymT}} T 6E <b>}BM%e &6/AE %I

Bronze } 66¢ca <&laciTb & j<s - 6}j <6 e0T8%;i-mMA%EmM } 66<a <&lac ITh & j<s - 6}j <6 -0

Braze ymT}} T 6E «b }66%6%Ipm | <« E6m 1Th|ée% %A -T<ajm ymT}} T 6E b }66% .

Fillers Good musical instrument color match. e f<aim ymT}}p *6%iim j <« E6m iTh & &%is e66Z }éf
T 6E «b }&6%Lowgrmelting temp brass, "low instrument color match. e f<ajm ym6%O; T 6E
brass" with lower strength b }86% - @eod gap bridging properties

with excellent resistance to interfacial
corrosion, but manganese requires furnace with
atmosphere dew point < -40.

Nickel NR NR e %¥&é> b }E6% e T%Z %¥&-T +b }66%
Braze Often used for nickel, chromium, or iron base
Fillers metals; often used in highly stressed parts in

corrosive environments. e %¥é> <b }86% .

ei%imT b mb6}j %&f i & im j<T A&z
in a variety of applications - contains Boron

e %¥é> <b }é69Boronyree with high

silicon content, good for narrow deep joints.

ej%imT b mb6}ij %éf j &€ im j«<T

Aluminum e % 0é> <b }é6Highymglting point NR NR
Braze with long melt range. Good for step brazing
Fillers applications; care during brazing due to liquidus

temperature. € % 0&> <b }é6%Bengrale
purpose aluminum alloy with narrow melting
range. No copper or zinc; good for post
treatment processes. e f<aim €%

T 6E} b }66% Vy y TRowerjnelting
temperatures aid with step brazing and
aluminum safety.

6 | www.fusion-inc.com



Base Metal Family

-1 {6l -Tmyé&Zi}l T9

< A0, . Y . . H 1 . A~
0<TE% j}} O¢<ji Nickel and Ni Alloys SIEMTF<6ME jjcT

e «iTZ bmjj 06 Zim} « yI Yyl §y » TS
ye e *iTZ %iTmé%l 06 Zim} « VI Iy
y ye e % I> b }&6% Nickglcontaining improved corrosion e % I> b }&6% Nickglcontaining improved corrosion e % I> +b }&6% Nickéle
T%fi} resistance resistance containing improved corrosion
resistance
e % 1> +b }&6 %Similar to BAg-8; tin improves wetting e % I> +b }&6 %Similarto BAg-8; tin improves wetting e % 1> +b }&6%Cagmium free
for improved use on carbon and nickel based steels e % 1> | forimproved use on carbon and nickel based steels offset to BAg-1; tin improves wetting/
*b }86% - €admium free offset to BAg-1; tin improves e % 1> +b }&6 % Nickgbimproves wetting or carbides 86A TWZ miZ fi} }«mi}} fmTf %I ¢
Ai<c8%iye6A T%Z miZ fi} }emi}} fmTf &%I|@Ed eokqsion réb¥andeioinickel containing alloy s nickel containing alloys and small
%1 6E alloys and small carbides e % 1> b }&6 % Nickgb e % I> b }86% <6kl j <} 1ié}a T 6E E6m |Tarbadest@ods i> b }66%  §e
improves wetting on carbides and corrosion resistan ce of Nickel helps compatibility of carbides and stainles s steels Nickel improves wetting on carbides
nickel containing alloys e % 1> b }&6 % Long melt, and corrosion resistance of nickel
} 1ié}a T 6E E6m iTh & &%Iix %éf | aj b}|f6 bT<éyé 6<E E6m containing alloys e % 1> <b }66%
carbides and stainless steels y « Long melt, sluggish alloy for gap
E6m }i|6% & 6%Iis ¥&éf | aj b} f6 bT«éyé &<E
carbides and stainless steels
e %-> b }66% o bnibr 66AE%I | <jf<Ef e %-> <+b }e6% e iy E6AE%I | «if<Ef TS
NR NR NR
e T<aim ym6%O; T 6E -Bopd@ap bridging TS TS

properties with excellent resistance to interfacial corrosion,
but manganese requires furnace with atmosphere dew point

T <-40. Limited possibility to heat treat during br azing.
. e %¥é> b }é6% e T%Z %¥é> Oftehused % | e %¥é&> b }66% e T%Z %Y¥é-Dftdn Jsb % TS
for nickel, chromium, or iron base metals. Ideal fo r highly for nickel, chromium, or iron base metals. Ideal fo r highly

stressed parts in corrosive environments. e % ¥ &> <b }& 6[96tressed parts in corrosive environments. e %¥&é> <b }E€6% e %¥&> <b }é6-%ometimes used
> ei%imT b mb6}j %&f i & im <T AéZieE%}pLTé% Mb6}; %ef | & im «<T AéZ E| incarkige applications; < E

E }iZ | variety of applications - contains Boron e %¥&> <b }&6 % of yyplications - contains Boron e %¥&> +b }&69Boropnye

- Boron free with high silicon content. Good for na rrow deep free with high silicon content is good for narrow  deep joints.

joints. e %¥é&> <b }é&6-%ow ejosion properties make e %¥é> e<b }é6-%ow ejosion properties make it a good
it a good option for thin walled components like he at option for thin walled components like heat exchang ers. e % ¥ &[>
exchangers e %¥é> b }&6-%trongexidation and *b }86% - Syreng oxidation and corrosion resistant joints.

f6mMMB}E6% Mi}&}<T%< y6E%<}s bmij 66A&%bniTiqMBAEBWE T MEL | 6E<i% }iZ E6mM a6%IEf6 y T%Z <aé%>
for honeycomb and thin-walled parts. e %¥&> +b }&69% | walledparts. e f<ajm %&f i T 6E «bLd@&Iheltinge
Lower melting temperature material ideal for thinw alled and temperature material ideal for thin walled and hone ycomb
honeycomb structures. structures.

NR NR NR

NR = Not typically recommended, yet may have some pecial applications. o
TS = Contact Our Technical Services Team to discuss www.fusion-inc.com | 7



Selection Guide: Solder Paste Fluxes

Non-Corrosive Fluxes Intermediate Fluxes Corrosive Fluxes
b Ei} Tmj f T}}éé;Z T} O¥6%>-GWmmie&iBeT<«; ¢ Eij} } T E f6%}égmmbBléYi & Ei} Tmj bmé Tmé E Z|
when their post solder residue is deemed mild organic salts. These constituents inorganic acids and salts. They are highly
inert and won't impact the joint integrity activate at soldering temperatures and Tfcel] TZ <i%Z <6 aT%{ T 6%l &
if allowed to remain under normal use are considerably stronger than non- at elevated temperatures, so they are often
f6%Z6<E6%}s ¥6%>f6mm6}é¥si & ERMBIgY%; € E TZZ&<&% i} a6 Ayséd forreraguing tenacious oxides (i.e.
typically rosin-based, however, they may often decompose quickly and can have use on stainless base metals). The residues
contain some mild organic acids or special relatively short activity periods. Residues tend to form inorganic, metallic-oxide
TZ76<6%} <6 6%fmiT}i & E&%l aftgraediléting ase/normally not harmful to salt complexes which remain chemically
oxide removal. Many active constituents the soldered joint, however, they should be active so they must be removed to prevent
are designed to decompose at soldering removed whenever possible as moisture corrosion and maintain joint integrity.
temperatures, typically resulting in an inert in the atmosphere may trigger reactions of Removal can be challenging if not done
& E mijléZ i Aaéfa Z26i}%-« mji thedecompbséedbyproducts which could immediately after soldering due to the
bai}i € Ei} Tmj bTm<«&f Tm E Jgdf to ddffosion. Common intermediate metallic interaction between the inorganic
electrical applications, where their non- 16 Zim & E }E}<j } Tmj T} E6 6 Addidue complex and base metals. The
conductive, non-corrosive residue may be ~ following describe some of the more
safely left on the assemblies. The most al a¥l a7 bT \erilow activation f6 6% femm6}élsi € E }E}<i }k
f6 6% %6%>f6mm6}éls }6 Zjmiamgerg@regng often paired with the A
are as follows: “fusible alloys” (i.e. Fusion 136). These ob-I b--1 <¥I| 0jq bStréng:

& Ei} aT%| T }a6mc Tf«e%T<«<66% Biomia2ogf< &€ E Aéca mj T<«é%i E €
ede ei%imT b mb6}j i if«m6%eéghweétdme CRS and SS when paired with  activation life, which work well in some
yé%Zim Aé<a 6A & E Tf <& é«Etn shgn Pigvided there is an optimized oven applications and longer heat cycle
milcméfc<é¥%i Tf<86% <&6A« AaésohletpradesssPA s the most restrictive processes. They range in binder viscosities
driven more by alloy and process system of this family and has good slump and restrictive action (least restrictive
temperature. Residue is hard, slightly characteristics, allowing use on vertical or SFC < 2JN < FCC < SMH most restrictive).
opague, sticky, and non-conductive which narrow-shoulder joints. PA residue tends to Slower heat cycle is usually recommended
doesn’t need to be removed. yi 6mj ZBEéf <« <6 mj 6% <aT % grduée @roger off-gassing and minimize

and PAD. “jumping/popping” of the paste deposit.

MBC Activated rosin system with good
fTbeé TmE 66As eéj}cméfcéle TWEG6%EEZ BméT%Bf aT €éZ; € E A&#aallédZl o00F bAxtéenkely strong

more by alloy and process temperature. oxide removal power. Moderately 6%6mMIT%Ef € E bTf Tlil jEfi %«
Currently the most cartridge stable of restrictive solder footprint with good <i%Tfé6 }) 6EEZi}s 7 j <6 & E }«m%
the Fusion non-corrosive systems. Softer, fTbé TmE 66A T%Z bj%«mT«é biter clirfiposition, pastes can contain
slightly sticky, non-conductive residue paired with mid to higher temperature high alloy loadings (pending application).
which doesn’t need to be removed. solder alloys (not recommended for low These systems have moderate restrictive
temperature “fusible alloys”). Mild residue Tf<86% Aé<a (Efi (%< fThé TmE ¢

* a0 Very restrictive, activated rosin _is primarily water soluble. tend to jump/pop under fast heat cycles if
JE}<i ye%Zim Aaéfa 6fT €0i} T 6E €6A 3 the process is not optimized.
ey8%Zim 6mj 6%&é (%<«<eéT <aT%al06k&-- bT éVikd organic halide
Excellent for applications requiring 6 E Adca jEfj %< & Eé%Il Tf<86%ls-aF4 --0 bT & Mery active,

6fT 60jZ T 6E Zib6}éc}s 0«m 6Had impraved fdnp properties over PMS 6%6mMIT%Ef aT 672 6 E }E}«¢; } Aaeé
power of the activated rosin systems which but both are very restrictive with good suitable for use on most steel, stainless

produces a slightly sticky, non-conductive fTbé TmE é6As zZ;T E6m f6 tslnplmaﬁop/plitgﬁmu'ﬁh}:es. Based on the
residue which doesn’t need to be removed. < Yyiyé«<&%I Thb éfT<&6%} mji &éWEBnddr&gstem, these systems offer

pull through, but less effective on stainless 16672 fTbhé TmE é6A Aéca LTMEE%
and some CRS. Post solder residues in of restrictive action. Often used for fast

<A} ET ¢ E Tmj 66 €im T%Z f Theating £ycEfvihere off gassing and

to remove with plain water, so either hot surface tension could impact deposit

water or detergent is recommended. location during the solder process.

0¥ FEmj | E & Z6miTwéf TfeéZ & Es paj
yé%Zim }E}<; &} }bjfeéfT E E6m T«¢Z

to allow higher alloy loading which, in

f6 yE%T<66% Aéca <aj B6A & E Tfc«8%eéc<El
results in a residue that behaves closer to

a non-corrosive system without the sticky

rosin characteristics.
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Solder Paste PWC-430-830 automatically applied to
brass assembly.

Fusion -
. ~. .| FluxActivity
sl Range
«<Ebef
300-525°F
GPR | (149 - 273°C
300-595°F
MBC | 149-313°C
300-525°F
LPS | 149 273°C
300-525° F
WEC (149 273°C
PI;/:\I/ICS/ 300-525°F
= 1(149-273°C
Family
PA/
PAD/ | 125-525°F
PAN | (52-273°C)
Family
300-525°F
SUN | 149 - 273°C
SFC,
PoC" | 300600
SMH (149 - 316°C
Family
PPP,
ssX, | 300-600°F
SSE | (149 - 316°C
Family
WCC,
WCE, | 300-600°F
WCS | (149 - 316°C
Family

‘iEb Ey%é%Zim a&m6bim«éi}

Non-Corrosive

ejil«mefce
i

Fair Spread - alloy
Iprocess
dependent

Fair Spread - alloy
Iprocess
dependent

Very
Restrictive

Restrictive

Very
Restrictive

Very Restrictive
(PA)
Moderately
Restrictive
(PAN/PAD)

Moderately
Restrictive

Moderately
Restrictive
(SFC, FCC, 2N
Very Restrictive
(SMH)

Restrictive

Moderately
Restrictive

Non-Corrosive

Non-Corrosive

Moderately
Corrosive

Moderately
Corrosive

Moderately
Corrosive

Low
Corrosivity

Very
Corrosive

Very
Corrosive

Moderate
to Very
Corrosive

Residue
[REINVE]

Base Metal Compatibility

b E - T}Ik ¥6%>-6mm6}&%;

Organic
solvent /
hydrocarbon
solvent
Organic
solvent /
hydrocarbon
solvent
Organic
solvent/
hydrocarbon
solvent

b E -

Hot Water /
Detergent
Organic
solvent /
hydrocarbon
solvent

Hot Water /
Detergent

Hot Water /
Detergent

b E

Detergent
Water /
mild acid

Detergent
Water /
mild acid

Detergent
Water /
mild acid

Y

T}k

- T}

Y

Y N
Y N
Y N

Y Y

Y LT
Y LT
Y LT

k -6mme6}é¥%i

Y Y
Y Y
Y Y

g DA,V'"EYE YVYT,e"E ,& Yw ,T" . T™MwY e™AVw ,2 ,YV,¢,TYAGodEsaw °V

the oxide layer of alloy

** Unusual service conditions may facilitate stress corrosion of certain

brass parts.

LT

LT

Y

Tw e ]T

N = Not typically recommended

(0]

'Tx ,Yw,e"E gYc™egYE 5Y]Y"Ew 2" xTwY VY, ¥wé& Yg Y,T |

LT

LT

LT

LT

LT

LT

LT

LT

LT

LT

bé

"Fusible"
*6A pj

LT

LT

LT

LT

im jj<T

b

Y Y
Y Y
Y Y
Y Y
Y Y
Y Y
Y Y
Y LT
Y LT
Y Y

-6 bTcéyg

LT

LT
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Selection Guide: Solder Paste Filler Metals

%E Zijé%(@eeElossary page 27)a soldering Fusible Alloys (Low Temperature Alloys)

@ im j<T aT} T j <€%l mT%Ili 1i%imT phsidlé Aéys use a combination of Cadmium, Indium ,

840°F and always below that of the base metal to and Bismuth to decrease the melting temperatures fo r

yi y6€%iZs 06 Zim & im <T } Tmj yT}i4, 6% 6%p &F T e6%) +jsis ém; } bbm|}}&6¢
three main constituents (tin, zinc, andior lead) an d special properties and low melting ranges, the inte grity

are typically broken into three main categories: of the alloy can be susceptible to the soldering pr ocess

Lead Containing Alloys, Lead Free Alloys, and Fusite (i.e. heating time, temperature, cooling rates).

Metals (Low Temperature Alloys). Fusion Solder Pase
6E} Tmj Zi}él%{Z <6 jji< }biféeéf miji
joint performance and melting range. The following
summarizes key properties of the various solder
fT<ilemeéi} TZ bTl; 672i%<6é&i} b }é6
common solder offerings.

Tin/Lead Alloys

bé%y iTZ & im j<T } Tmj iT}E <6 A6m
1i%imT E aT% 1667 Aj<<8%I| T%Z é6A
are typically “softer” and lower in shear strength.

Higher lead content tends to increase the liquidus
<ibimTemj T%Z Tmj %6< T} Emijj é6Aé&
with higher tin content. They are good, general pur pose
solders which can be paired with non-corrosive,

8% <¢im jZ8T<jl T%Z f6mm6}é%%i & Ejl}s
Z6i} aT%j }6 i %%ém6% %<T f6%fi
applications.

Lead-Free Alloys

Fusion lead free alloys are typically based on the

Tin backbone and use various additives (i.e. silver,
antimony, copper, bismuth) to increase strength and
other physical properties. The most common alloys

in this category are the Tin/Silver alloys which ex hibit
better strength and improved creep resistance over

the standard tinflead series. Although slightly hig her in
f6}<l <ajE aT%j 166Z fThé TmE &6A T4
electrical conductivity. The absence of lead, however,
can impact surface energy and wetting angle so they
are not as easy to use as tinflead alloys. These al loys
are suitable for use in food handling vessels where
lead is prohibited. They also have wide application s, 11 &, T,2gw Eéw]Y"wY U 5™ ™ w2 EYg ]Tw,Y 2",2
MT%I€%] Em6 }cm f<mT Y6E%E%I sjsis < yj <6 €<<&€%le <6

electronics applications.
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T Y YVYT, VYV ,wC™Mwex Y é Yg VY,T I x2
.2 ,29Yg 1 T,V

b }66% 06 Zim aT}<; 6E}

Eusion Nominal Alloy Composition

430 | 9615 — — | 35 0.35 Sb* 430°F | 221°C | 430°F | 221°C

“iTZ| 431 | 965 | — — | a5 — 430°F | 221°C | 430°F | 221°C
Aﬁor;s' oam | 99 | — — — 1Cu 440°F | 228°C | 440°F | 228°C
460 | 95 | — — — 5 Sb 452°F | 233°C | 464°F | 240°C

500 | 100 | — — — — 449°F | 231°C | 449°F | 231°C

505 | 94.65| — — 5 0.35 Sb* 430°F | 221°C | 473°F | 245°C

360 | 60 | 40 — — 0.35 Sb* 361°F | 183°C | 374°F | 190°C

%L | 62 | 36 — > 0.35 Sb* 354°F | 180°C | 354°F | 180°C

beosly 365 | 63 | 37 — — 0.35 Sb* 361°F | 183°C | 361°F | 183°C
«iTZ| 450 | 50 | 50 — — 0.35 Sb* 361°F | 183°C | 421°F | 217°C
Alloys | 455 | 40 | 60 — — 0.35 Sb* 361°F | 183°C | 460°F | 238°C
560 | 5 03 — > — 530°F | 277°C | 568°F | 297°C

570 | 10 | 88 — 2 — 530°F | 277°C | 568°F | 297°C

* ASTM B32 1970: Antimony added to minimize / prevat Tin Pest

www.fusion-inc.com | 11



Fusion Brazing Paste Flux and Binder Systems OVERVIEW

The basis for Fusion’s industry changing brazing pastes

6} T %eéij fTmméim yé%Zim Aaéfa a6
& im (<T|1T%Z é¢% }6 i fT}i} T% 6E&Z
bmé6bmeéj«<TmE & El €% T }<Ty i } }bi%}i
Tmij }bjfééfT E E6m T«iZ <6 j%} mj €
characteristics regardless of customer application

methods and brazing processes. The binder systems
fT% yj ym6 % €%<6 <A6 Té% Im6 b}k
fTmmeéim }E}<j } TZ & E{Z ye%Zim T

“Fluxless” Binder systems are primarily utilized in a
variety of brazing furnace operations, however, the y
T16 fT% Vi <i}<iZ 6% }i ifc T j 6m &%
dependlng on the appllcatlon Some appllcatlons
Aaimi T & E j}} }E}<i TEyi &b i %«
atmospheric furnace, vacuum furnace, open air when
bTémiZ Aé<a T }ij E>é Eé%I ba6}>f6bbj
6% f6bbimyf6bbim T 6E yT}; i<T }I &
}iZ Aéca iT} @ EI 6m €% T }biféT &%
containing an atmospheric chamber. Fusion offers a
Zé%im}; b6m<«E6 €6 6E &€ E {}} yE%Zim
for a variety of application methods (e.g. machine
dispensing, dipfoll coat, stencil, squirt bottle) and
“staged properties” (i.e. adhesion, slump, dry time ).
%6<cajm TZ%T%<Tlj 6E T & E j}} YE}<;
fT% 6EEim aelajm T 6E 6TZ&é%l <aT%
paste systems helping to minimize residue in furnac e
applications. The adjacent table describes some of
b }166%-} & E {}} yé%Zim }E}<j }s

The key ingredient in Fusion’s “Fluxed” binder

JE}<i €} T bm6bméij<TmE & Es paj m6
to remove surface oxides, and prevent reoccurrence

6E & im T%Z yT}i i<T 6E&ZT<66%I| Z
brazing applications. Industry standards dictate th e
performance criteria and include general chemical

family requirements which often impact activation

i bimTemij} TZ miléZ i}l a6Aj%iml <&
itself remains a proprietary formulation. The adjac ent
table (Flux Selection Guide by Base Metal / Filler
Metal) bm6%&Zi} T% €%Z }«<mE Zi&%iZ }«
872Zi%<BEE&%I <a4j bm6bijm & E miji émiZ

yT}i T<im&T } yT}iZ 6% <aiém f6 b6}&<&6% T%Z & im
metal selected for the joint.

12 | www.fusion-inc.com



FB3-A

FB3-C

FB3-D

FB1-A

g 8YY e™A

gg wé°x,5

Fusion “Fluxed” binder systems incorporate a variet y
6E bm6bméij«<TmE & Eij} T} Aj
in suspension. These binder systems are optimized

for Fusion’s automated dispensing systems, providin g

3410

3411

3417

3412

t%gTie"E - °

FH10

FH20

FH21

FL10

FL20

b E 0j if<€6% e éZij YE %T}j ii
Zz%Z }«mE - T}}ééefTké6%ee

ei%imT 7i}fméb«é6%

ej%imT b mb6}j € E Aéca }«m
removal power and average life in open
air brazing applications above 600°C.
Often selected to pair with lower

<T ybé

Common Base
ii<T }y arm
iT<iméT }
Steel, low grade
6 SPIGESE Steel
(i.e. 304), copper,
select nickel and
nickel alloys

im ji<T e

-0 bé jm j
FY)
% Family

BAg

<i bimT¢mj é im j<T }s

ei%imT b mb6}j }é& %im ymT
with extended life and higher
temperature activity range for open air

Copper and
copper alloys

.. Steel, stainless

O € Ydef akd
cemented
carbides

BAg, BCuP

BAg

brazing. Often selected for brazing
temperatures above 750°C

FEcmij | E aéla «Tf<&%&<Es ¢ bj
extended life for long brazing cycle times, or

Copper and
copper alloys

Steel, stainless |

M JigeMickel Bhd™

BAg, BCuP

s (BAg, BNi, BAU,

sluggish alloys for open air brazing. Can often
remain active at temperatures up to 1100°C

qEimé6}f6béf ymTO&ewl é E f6
and furnace brazing of aluminum and
its brazeable alloys. Residue is typically
corrosive and requires removal.

¥6%>qEIm6}f6bef ymTOe%l &
torch and furnace brazing of aluminum and its
brazeable alloys. Residues are generally non-

brazeable alloys

corrosive and typically do not require removal.

. e%- A%
nickel alloys
Copper and BAg, BCuP, BNi,
copper alloys % | e%- A%

6% E6m <6mfla

Aluminum and its BAISI

brazeable alloys

E f6 6% E6m

Aluminum and its BAIS

, Twweéé, T, é2"wl T"E ,YYég EYw,gey eV wb gl MAE R TTEYXY @TAZI,Y2gE&"E ,2 xTwY T"E & YWY YeTE YwyTYE ¥ 2Q 5
YY éw,gA T"@& ]YAwe, T ]g2]Yg,e¥Yw C2g x2,Y ,YYwY Y2' ITE ATWY ~™ae@t [W,Y"e, T gYlgYwVy", T,éMe22 QEYV,eB8AMY VWY@
™AYw C2g xgTie"E —-T, TBWve § ¥g,A22 TEE, ¢, Weew ,™MggY¥", A &" EgT&2"€2g T, .,& Y 2C ,Yéw |™x

can vary to ensure optimum results for a variety of

T} <aj yrET® eB4n }ee % 7Z&E%1 y6&E%< Zj}eil%l é
6TZE%Il bTm<« EE<« mj 6mMéi%<«<T<&6%I| ymT!
i bimTemj f6%}cmTE%<}s 06%fi ymTOE&«

<aj Yi%ié<« 6E & bm61/ziz Thb efT«<e6% foﬁ)%o]g’sed p‘!/cléd?:ﬂi;callyactive, and often corrosive
<a6 la Aj 6EEim T AéZj Tmeéj<E 6E éndigrialsy thesrpHpst braze residue should typicall y be

systems, our technical team has the capability to

T

such, the physical properties of each binder system

a removed to minimize corrosion issues and ensure joi nt
6%6m 6Z6€fT<e6%} <6 f }<6 €0 iiﬁte‘ghit)}.ﬂ'l}]etableonpagesl4-15discusssorrjeof A
E6m T f }<6 im=} }bifééf Tbb éfT<€6%bm}é6ui}i%ns; f6 6% € Eyyé%Zim }E}<j }s
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Selection Guide: Brazing Paste Flux/Binders

Z2%7Z }«<
Class

7i}fméb<&6%

*imE Tf<é%il Emjj>é6Aé%Ii & EIl E6m }j 6% y6ca Ejmni6}}s D% 6%a %6 E& i mb; J6YAT fTbhTyé é<E {%Ty
STL 6% T%E vaTmZ> <6>ymTO| T<«iméT }v & [TZ @6>pE QA TV (WEfOE>FEAE f6%}cE< (%<} %Ty | A6Zj <
Tf<8%T<86% AB%Z6A T%Z 6%I & E EEjs

<6Aim & E [6%<%< AGca BEEZ| mj 6%T }& & Tm <6 5% s 86b Yo { MeaTh 6662 FZahEm6bim<&i}l T%Z 6%
BHL Mi}<meéf<é%i%;i}}s b6m T<&6% bim &<} a&iaTm}Te c&Z 6T L@ R&A mT%I; 6E Thb 6fT<86%) mT%Ié&%]
i if<mé&fT f6%«<Tf< Thb éfT<€6%} Aaimi T 6&&E FOY%pmTEimWMZZImi; & |

b E&%i bm6bim<éij} }& & Tm <6 Opes +q' €} E6mM TK&Zi<«B6ATYATVo Glorej &84} @&po }<Tcil Aaé | Te%«Te%e%

LHK penetration and capillary pull through. Ideal for p  airing with a wide variety of BAg and BCuP alloys.

*6Aim & E f6%«<;%< Aéca 6EEZ| mj 6%T }&é & Tm <6 *§% %BeRAZ pMmT ABCRZaZ86%Ef miT}iZ mi}cmeéf &

MHK over LHK, resulting in a smaller post braze footpri nt. Pull through is generally not as good as LHK.

Chemistry and properties similar to
AWS FB3-A, AMS 3410, and EN 1045 FH10

06 & Tm 6% y6<a yé%Zim T%Z & E f6%}céc %<} <6 -0l tHFE03fe Zi@NEBMAETIEBPTAGFER } élac E {1} )
LEE 1i%imT<86%s z< TE%<TE%} €%E& T a6« T%Z 6623166 FTing fTymE k&4 Aaj mi}cmeéfcé¥%i %T< mj 6E
minimize post braze footprint which makes it a good choice for post braze plating.

SL5 has a similar binder backbone and adhesive prop erties to STL, however, in an effort to identify a more environmentally
SL5 } }<TE%Ty | 6b<86% E6m <aj ymTO&%I| 6%Z }<dmeE EbEpB&G % Deé b ®ne) fE6PARYE miZ -jé>bmjjes z« Té%
6%6 T a6¢< T%Z f6 Z} b faTmTfc<imé}<éf} Aéca i66Z fThé TmE &6As

*IMmE Tfcé%il Emij>é66A&%I| & El bm6%éZi} (EfmiTh <A g<EmIeVNBTk BEJE b% > }&}ciml dpes b
STN binder formulation is optimized for higher process temperatures and longer heat cycles typically requi red for "hard- to-braze

E materials" as well as many carbide applications.
"
"g <§( I’ Op' 8} T 6mj mi}cméf<&%j }& Yoim ymTO&%I| & E E6m} TWEYRA Y6 GHE Z i T«&%aé<EEF<« aélajm bm6f
=0 E STK temperatures are required. It is an excellent choic e for stainless steels and carbides and is often ch osen for use with suitable
S0 18 %im é im j<T }Aadi% ymTO&E%I| T%Z aijToamy&%ei%s 6bimT<86%} Tmj f6
-0
c o
gg E WSK is specially formulated for long term stability when packaged in cartridges and can handle higher loading levels of most
! WSK T 6E} A6<a6 < 8 bTf<&%I bT}<j }<Tyé &<Es -0' aT} bepETMmTH6inT@hZef6 Béka 166Z fThé TmE &6A
g E < The restrictive nature of the binder, along with po ssible higher alloy loading levels, help minimize p ost braze footprint which
£ o makes it a good selection for plating parts after b razing.
OF
@ i* 8} <aj iE<1{%imT<é6% 7i4 bm6Z f< }bjfééfT 6F ZpMedeRpll FF6im amb B&ijim IkTyé é<El T%Z TEé
oMJ laj E BEjs z< &} jEcmj | E mj}«méfcé¥hi AdcadimBlé<kiZ ARhes TTEZAGAAEZ & %}6Z T Y68%<s z«<
good activation life through high temperatures and long cycle times making it a good choice for stainl ess steel and carbide tooling.
Due to high alloy loading the residue is minimal bu t any residue is typically more challenging to remo ve than with STK or STN.
*ImE aéla < bimTemj yémT«j & E Aéca 1662 fThé TfEmE®BAETRHL Ao« @%b} fGEITZaj}é%; bmebim<é
BMW 6%e 60 f6 Z T%Z a6<} bs TE<% bTémiZ Aéca ymTi}i} leymm}} I« TR ZEFEbbLLim6 9T} i<T } Adi% <aj y6

mii émi} T} 66<ca & (<« T%Z i66Z fThé TMmE 86A «js¥sl @pagew)pT oz fFef Vi 6}iZ Aéca }6 | 6E <caj 6A
<ibimTc mj %éf i & im i<T } bm6%EZ{Z 6b<& )} v BT BT BBf | & | 6%Z [<E6%-

More restrictive version of BMW with good adhesive properties and minimal cold and hot slump. BMO is o ften used with
BMO ymT}} T%Z ym6%Oj & im j<T } E6m fTmyéZj ToF }Tim JTTHb <§ fReeB6 | ¥8iamb € fT% A6m Aéca }6
higher temperature, longer melting range silver all oys.

Most restrictive system, with excellent part adhesi on, makes BMA a good choice for vertical joints where gravity assist is not favorable.

BMA The post braze residue is tougher and more resistan t to thermal shock than the BMW or BMO systems.

08 & Tm <6 %ij- 6% Tf<8%Tc<86% <j bimTc« mij} TH¥ZpIEZ&EFa; mbeh @ ImkE}3] Aaéfa j%Ty i} i%i% 6%I
activation life. Ideal for more prolonged heating c ycles when paired with more sluggish alloys.

Chemistry and properties similar to
AWS FB3-D, AMS 3417, and EN 1045 FH21

JAN

geée E2Yw "2, ,2",Te" T"A gT° T,YgeT w EYY YE ,2 xYVYTgTG " 2&WYI,2RLTEN 2@ &'E ,2 E 2xT gYE™ TG2yR W BE2, 8V W' T, .
Jge",@"Er 5™Y 2 YY ™"gc™Y YV &, T gYc™egY W ¥y ™W T "EEEVQYEM TidgA T "Ew,T]YI ] WEWY @VgNe, Y™ewd2 'ww2d% ,E .
questions regarding the most up to date regulatory compliance status.
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Flux Range Residue Removal
i i Hot water/detergent or a
ki) m 'II'< m 1000 - 1600°F Clear, corrosive. chemical dip containing either
! ! (538-871°C) Must be removed. an acid or alkaline cleaner.
(i.e. Fusion Fuze-Clean FS)
fmiT}iZ Hot water/detergent or a
E m'ﬁ (‘ _10%2 31600k, o Clear, corrosive. chemical dip containing either
. (E§ - 87(1% 3 Must be removed. an acid or alkaline cleaner.
(i.e. Fusion Fuze-Clean FS)
Hot water/detergent or a
0 Ef i || BO0Y 61B9OF Clear, corrosive. chemical dip containing either
(538-871°C) Must be removed. an acid or alkaline cleaner.
(i.e. Fusion Fuze-Clean FS)
Hot water/detergent or a
/2i%i}} | 1000 - 1600°F Clear, corrosive. chemical dip containing either
(538-871°C) Must be removed. an acid or alkaline cleaner.
(i.e. Fusion Fuze-Clean FS)
6 Hot water/detergent or a
é'o/ 3 10005 600°F Clear, corrosive. chemical dip containing either
yehsim @90 87100) Must be removed. an acid or alkaline cleaner.
(i.e. Fusion Fuze-Clean FS)
Hot water/detergent or a
T&%} 1000 - 1500°F Clear, corrosive. chemical dip containing either
(538 -871°C) Must be removed. an acid or alkaline cleaner.
(i.e. Fusion Fuze-Clean FS)
aj op¥ Hot water/detergent or a
! 1000 - 1700°F Dark corrosive residue. chemical dip containing an acid
(538 -927°C) Must be removed. or alkaline cleaner. Ultrasonic or
agitation preferred.
1 Hot water/detergent or a
1000 - 1700°F Dark corrosive residue. chemical dip containing an acid
(538 -927°C) Must be removed. or alkaline cleaner. Ultrasonic or
agitation preferred.
Hot water/detergent or a
s 1000 - 1600°F Clear, corrosive. chemical dip containing either
(538 -871°C) Must be removed. an acid or alkaline cleaner.
(i.e. Fusion Fuze-Clean FS)
Hot water/detergent or a
[€%«T &% 000 - 1700°F | Harder dark, corrosive residue. chemical dip containing an acid
(538-927°C) Should be removed. or alkaline cleaner. Ultrasonic or
agitation preferred.
'} <6 .
& % < 1400 - 2200°F Extremely hard and dark gf]ee(r::iigllcjl rﬁ&?;ﬁ:igr fogsd
im (760 -1205°C) | residue. Should be removed. 4 CIp ining 9
acids with agitation.
_ 1400 - 2200°F Extremely hard and dark m‘;fnhlig'f;' rgg:g:;'l;’r Z‘ffgsd
d (760 - 1205°C) | residue. Should be removed. ! lp containing 9
acids with agitation.
1400 - 2200°F Extremely hard and dark xf:‘r::iigllcc;l rsg:]c:;ia;ligr r;ffgsd
(760 -1205°C) | residue. Should be removed. ¥ dip containing strong
acids with agitation.
im 1400 - 2200°F Extremely hard and dark x\ingllcjl rg&(giar:igr Z(te:)tr?d
(760 -1205°C) | residue. Should be removed. ¥ P« ining 9
acids with agitation.
'Y ,e Y 2
A2™ YTYQY

e, TgT g2x2,

wW"E ™

,.e2" ,2e

29Yw 2™

temperature.

xY"YT,Y T]] ¢,T,29 ,2 T
deposits of STK-1260-650 brazing paste.

xge"Ew we fYg xgTie"E é
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Selection Guide: Brazing Paste Fluxless Binders

%é%4im _ .. 23R

CAP and CKG stay in place through heating cycle andare considered quick drying. CAP pastes tend to be less viscous and

CAP AT aéiaim Z&8}bi%}e%i 66A mT«i} <aT% &<} <adfiif i}y dmEESIIeBE) Pk Mie%] 6< 6mj
CKG vacuum applications. Both stay in place once applie d.
CNG and CNT have similarities to CAP and CKG abovEhey are quick drying and tend to stay in place th rough heating cycle.
CNG | _ye bT}<i} <i%Z <6 yi i}} %E}f6 } T%Z aT%i aélaim Z&Th%peegl &£ MT<E}EARqmm ZmE&%]I
CNT used more commonly in vacuum applications.
CCR | pae} ye%Zim ET 6 E aT} T A6Zj mT%I| 6E Y%&}f6kdai}-B% 7%} b6 %aTEsl m66}mé6A T%Z
é/OALA Z8}bi%}iZ <am6 1a }i jjOj y6<c j}s e » aT} <aj jTr< é6Al 8}f6/GEEI T%Z &} 6}« !
% & | <cEb&fT Ti i6 } YE}<i }I F4T &} }bifééfT BiEBm mkGh BOaf &M EEGaim éf T%Z F
gxo** | applications. It has little to no residue under tho se conditions, however, it is not recommended in Hi gh Hydrogen or Vacuum
applications. This fast drying product is easily di spensed through both squeeze bottles and air applic ators.
Non-drying, neutral binder systems with great versa tility. Very sticky and adhesive in nature, these m aterials are ideal for
CBL Bim«efT Y68%<} mji Emé%l €%eé T E6A T%Z } jhilimdkR«E<«€y3sTpPaTmailkei6k T« 6}bajméf
cBC | and are less reliant on dew points than some other  binders. Adhesive nature often results in an oily o ff-gas, so they are more
AiT<e%Il bm6é | Zibj%Zi%<« <6 €%eé& 60j mj}éZ jy & Z> b 6% ji éb {%«<s
Formulated to have excellent chain scission during decomposition, PNP and PLA have extremely low resicue in a variety of
PNP lower temperature furnace applications. They have t he ability for high alloy loading and are an excell ent choice for vacuum
PLA applications, however, their unique formulation lea ds to pronounced slump, so their use is not recomme nded for vertical or
complex joint designs.
CP and CFW are optimized for lower temperature silver and phos-copper alloys. Like PNP and PLA, they lave a good residue
bmé6é i} €% 6Aim <ji bimT< mj E m%Tf; Thb éfT«&E6&&}a - B BE% GEAEUN Eémjis; > V;°| a6A
cp does have more pronounced slump, similar to PNP and PLA. Not recommended for vertical or complex joint designs. CFW is
CFW | formulated to provide improved adhesion over CP. This limits CFW's loading closer to 80% alloy. Not asadhesive in nature as
the CBL or CBC family of products.
CDW is a hybrid system with excellent versatility in all environmental atmospheres ranging from vacuum furnace
to higher dew point exothermic atmospheres. Semi-dr ying on the part with excellent part adhesion simil ar to the
Ccbw CBL/CBC family with improved hot and cold slump thr oughout the staging and brazing cycle times.
Has superior snap off / break similar to an aqueous system (i.e. less stringy than CBL/CBC family)
CTT is formulated to have minimal residue in all en vironmental atmospheres, ranging from vacuum furnac e to higher
dew point exothermic atmospheres. CTT is non-drying and an excellent choice for roll coat or stencil applications.
CTT Excellent part adhesion with little to no hot and ¢  old slump throughout the staging and brazing cycle times.

Unique chemistry typically permits higher alloy loa ding. Pastes have superior snap off / break similar to an
aqueous system (i.e. less stringy than CBL/CBC fariy)

2A 2TEe"E EVY]Y"Ew 2" ,YVY xe"EYg ,2 ]2we,e2,; 2" Wo, YR @ErIWg'g A1) &g ]2°EYgw ,Y"E ,2 YTTV, ¥9VgeeEVYg RAES & Tw
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-6 6%
Metal

EGPRpers, Nickels,

im PpEbéfT beé

e B6TZEWI] %

PEDEFT b Mm%BTfj

High Hydrogen or Vacuum Furnace applications

-6%Zé

ViZ 6% T

eziT . 75-87% X with low dew points. Recommend for dew
Silvers, Golds . o ; . o
points < 0°F but certain alloys require < -30°F
. High Hydrogen or Vacuum Furnace applications
T%Z J%ZH:IVI:L?; lc\l;l(;::((jesls 75 - 88% X with low dew points. Recommend for dew
points < 20°F but certain alloys prefer < 0°F
1 Tid B High Hydrogen or Vacuum Furnace applications
/2} R (I;(r);ssegllae r:g 75-78 % X with low dew points. Recommend for dew
points < 0°F but certain alloys require < -30°F
%Z6<ajm éf Exothermic, Endothermic, and Rich
Coppers 75% X Endothermic applications which tend to
have higher dew points (between 0° - 60°F)
Coppers, 75% with pure Exothermic, Endothermic, and Rich
i % V2 &M Cépbst f6bbim & jm |i<T } Endothermic, High Hydrogen furnace
Silvers, and up to 85% with applications. Not typically recommended
Golds 6«ajm é& jm j<T } for Vacuum
. Excellent in Vacuum applications for Silver
Ff’;:‘(’;ff:'oeofz 75 - 90% T%Z e6 Z & im}y < fT% yj
PP conditions including higher dew points.
ieiml|ec Recommended low dew, High Hydrogen
Silvers, 80 - 90% furnace applications. Possible for
Phos-Coppers Exothermic, Endothermic, and Vacuum
Thb 6fT<€6%}ly « A6 yjé im
Versatile in all furnace applications:
Exothermic, Endothermic, and Rich
= 0, ’ 3
CRREE LS Endothermic, High Hydrogen furnace
applications, and Vacuum furnaces.
Coppers Versatile in all furnace applications:
PPETS, Exothermic, Endothermic, and Rich
Phos-Coppers, 80 - 93% A
. Endothermic, High Hydrogen furnace
Nickels S
applications, and Vacuum furnaces.
E2 ,Yel e Vg 2TEE"E EV]VY"Ew 2" ,YY xe"EVYg ,2 |2wa,d28R8 VgV AET | T"E T]]

2 cmy2m™mw gAw,Y gYCVYgw ,2 °T,Yg w2 ™x Y ,YVY we Qe TN, 8EEER1YqT gRAwY X" @ "E °T,Ygr R™e,

applications but can introduce atmospheric moistu re.
S ¢2"™ cmy2™w 6Aw,Y gYGVYgw ,2 "2"™oT Vg w2wW]X WgeY YESNYYEWW, TVEW,A}e, T A "2"™MEGASTE,E 2¢ XV ,2V8 wYREeyf weé w |

Y20yqvgl ,T"

4ely,eT ,AeAw,Y gYCVYgw ,
systems, improved slump resistance, and/or higher alloy loading.
xV,,Yg W Y"weT@epeYys E¥™e™Mwowdg " T,Ywr

YTE ,2 29V ]g2r2m™"

gg "éc™VY TEEe, e Yw YY ] D+° |VYgC2g

NYE w ™ Or
2 Mrac™Y| 1g2]g@ENT § K @2y, SMeTALZCWNYg2T ™ Tc™Y2™w wAw,® W BeW|d Ty 1§ &2y 2 [V § caWie T
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Selection Guide: Silver Brazing Filler Metals

%E Z2i%e<86%| T ymTOewl & ijm j<T aT} T &i &z}
temperature greater than 840°F, but lower than that of
the base metal(s) being joined. Fusion paste brazing
@ im <T }Tmj f T}}ééiZ yT}iZ 6% <ajém bmé TmE

i<T T 6E f6 b6}€<€6%s paj}i & im i<T} fT% yj
bTém;Z Aé<a T b }66% € E f6%<Té%e%| 6m & E j}} ye%Zim
system depending on the brazing process. The most
common categories of industrial use compositions
include Silver Brazing Filler Metals, Copper/Copper Alloy
Filler Metals, Nickel Filler Metals, Gold Filler Metals,
and Aluminum Filler Metals. The following pages
explain the primary applications and attributes for
f6 6% b }66% €%Z }cméT & im i<T }s paj <Ty | 6%
JTEYw ™ | §cY"YgT %TwY 2Y,T x & Yg 2Y,T évy Y,,e2"
Guide”, provides a basic starting point for identifying
T% Thbbm6bméT«j T 6E <6 }j Aé<a T }bjfééf f6 b6% %«
base metal. As with all brazing/soldering applicati ons,
<Aj Y6E%< f6%EI MT<E6%I| Zi}&1% miji émij (%<} T%Z
process conditions may impact the joint integrity a nd ) ) S
Z&f<T« Ibifeef & im j<T }s a T} f6%%aﬁTePnfof(g%@z’éﬂﬁ&?&?ﬁ?&g. ' TggeYg xY"YT,Y T]] €,T,29 ,
Representative to help identify the proper product.

Silver Brazing Filler Metals (BAQ)
Silver bearing pastes are among the most widely
}iZ }em f<mT & ijm i<T }s pajli TE yi }iZ <6
braze most ferrous and non-ferrous base metals,
excluding aluminum, titanium, and magnesium. They
aT%i yif6 i b6b Tm Z j <6 <ajém Emj>66A&%il
ductile nature and relatively low melting range. Al |
conventional heating methods may be used with the
silver-bearing brazing pastes, however, the process
f6%Z8<E6%} TWZ bTm< Zi}é1% fT% €%é {%fij <aj T 6Ey
6 Eyy8%Zim f6 yé%T<86% yi}<} é<iZ E6m <aj bm6yif<s z%
general, open air brazing (torch, induction, resist ance)
6} iT}Y6 ETff6 b 8}aijZ }é%l T bm6bméij<TmE b }66% & E
binder system with all silver alloys. Silver brazi ngin
atmospheric furnaces require extremely low dew poin ts
<6 6y<TE% Thbm6bmeéT«j Aj<«<&%Ils A&% v TERZ &8 U2 ef GURCFW W& H'lg xgTie"E ¢ Yg V., T 2
silver alloys are often avoided in vacuum brazing d ue to ~ '¢™Perare:
volatilization of those constituents.
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6E} %]l objféeefT«<66%)}

z01 F¥

-TZ & bmijj 08 %im %mTO&%I

k y y k

Fusion N 06 &7 } c8i 87} -0 .
--

1076 | 42| 33 | — | — | —| 25| 1040°F 560°C | 1076°F 580°C — — — —
1115 |60 | 30 | — | —| —| 10| 1115°F 602°C | 1325°F 718°C| BAg-18 | 4773| AG160 AG402
1202 | 40| 30 | 28 | —| —| 2 | 1200°F 649°C | 1310°F 710°C| BAg28 | — AG140 AG105
1204 | 45| 27 | 25 | — | —| 3 | 1195°F 646°C | 1251°F677°C| BAg-36 | — AG145 AG104
1205 | 56| 22 | 17 | —| —| 5 | 1145°F 618°C| 1205°F652°C| BAg-7 | 4763| AG156 AG102
1206 | 60 | 26 | 14 | — | —| — | 1260°F 682°C | 1325°F 718°C — — — —
1235 | 65| 20 | 15 | — | —| — | 1240°F 671°C| 1325°F 718°C| BAg-9 — AG265 —
1238 | 38 | 31 |28.8| — | —|[2.2| 1220°F 660°C | 1292°F 700°C — — — —
1240 | 40 | 30 | 28 | — | 2 | —| 1240°F 671°C| 1435°F779°C| BAg-4 — AG440 —
1246 | 45| 25 | 30 | — | —| — | 1256°F 680°C | 1292°F 700°C — — — —
1250 | 45| 30 | 25 | — | —| —| 1225°F 663°C| 1370°F 743°C| BAg-5 — AG245 —
1255 | 55| 21 | 22 | —| —| 2 | 1166°F 630°C | 1220°F 660°C — — AG155 —
1260 |50 | 20 | 28 | —| 2 | —| 1220°F 660°C | 1305°F707°C| BAg-24 |4788| AG450 —
1265 | 25| 41 | 32 | —| —| 2 | 1270°F 688°C | 1435°F 779°C| BAg37 | — AG125 AG108
1400 | 72| 28 | — | — | —| — | 1435°F 779°C| 1435°F779°C| BAg-8 — AG272 AG401
4765 | 56| 42 | — | — | 2 | —| 1420°F 771°C| 1640°F893°C | BAg-13a | 4765| AG456 —
4772 | 54| 40 | 5 | —| 1 | —| 1325°F 718°C| 1575°F857°C| BAg-13 | 4772| AG454 —
4774 | 63 | 28.5| — | — |2.5] 6 | 1275°F 691°C| 1475°F802°C| BAg-21 | 4774| AG463 —
1 06 Yoim %mTO&E%I  BE} «% e
<éi &7}
ipbi bimT«
1000 | 45| 15 | 16 | 24 | —| — | 1125°F 607°C| 1145°F618°C| BAg-1 |4769| AG345 AG302
1050 | 50 | 15.5| 16.5| 18 | — | — | 1160°F 627°C | 1175°F635°C| BAg-la | 4770| AG350 AG301
1142 | 42| 17 | 16 | 25| —| — | 1130°F 610°C | 1148°F 620°C — — — AG303
1200 | 50 | 15.5| 15.5| 16 | 3 | — | 1170°F 632°C | 1270°F688°C| BAg-3 | 4771| AG351 AG351
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Selection Guide: Copper-Bearing Filler Metals

Fusion Copper (BCu), Phos-Copper (BCuP), CogBesis@nand Copper Tin (Bronze) Filler Metals

-6bbim & im j<T } T%Z <ajém T 6E} Tmj T% f6%6 B ¥ Is<&6rmo; F6imb TiooEMTTHhE €
Tmj iE<mj i E Emjj>é6Aé%] T%Z jEaéyé< jEflis % Banfi %] 6ajbmdbhifbdbim Y66 %<}
the strength of the parent metals themselves. The a ddition of various oxides (copper oxide and iron ox ides) can

16 jAaAT< mij}cméfc <aj Emjj>é6Ae%Il %T< mj 6E badij fé&6 bm®i2& %jiimcaj<Tyd AE <6 &
gaps. The high temperatures required for pure copper brazing often requires the use of a reducing atmos phere or

“BTf 136 <ajlié im ij<T }Tmj f6 6% E bTémiZ Aé{aB6&n E}i}d%WeNoiZinT %z} 3<TEY
}<ii YT}i i<T }s paj <Ty jyi 6A 6 < &%i} b }é6%-} fbjnt9¥ Efcobibém T 1< T 6}s

-6bbim %mTOE%I 6E} «%- o

Fusion cu P 06 67 } c8i 87 } -0 z0v F¥
¥ yim ' pbi bimT< mff pj bimT« i s k y k y y k

G1900F 100 — — 1981°F 1083°C | 1981°F 1083°C BCu-la CU 099 Cu 103
GA1900F 95 5 — 1981°F 1083°C | 1981°F 1083°C — — —
GC1900F| 90 10 — 1981°F 1083°C | 1981°F 1083°C — — —
GH1900F | 98.5 — 15 1981°F 1083°C | 1981°F 1083°C — — —
GF1900F 95 — 1981°F 1083°C | 1981°F 1083°C — — —
GM1900F | 90 7 1981°F 1083°C | 1981°F 1083°C — — —

cTwx°AAEY" ,2g,YYw VY ,
capillary tube joints.

,211Ygx]Y2w]Y2g™w & &V Y,T T2]1Yoxkomww TwwY x A G2e"YE °e,Y 'oZ™ ‘
phosphorus brazing paste
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Applicators dispense (93) deposits of EXO-G1900F-750 copper

1Tw,Y

.2 ,2gc™Y ,2"1VYg,Yg

The addition of phosphorus to a copper-based alloy (known as Phos-Copper Alloys or designated as BCuPalloys)

aT} yii%

%6A% <6 BEEim ©}j E>é Eé%Ii2 bm6bim<«&i}iARi}% paiBi6%-fH&@bimyTIT }

however, should not be used on steel or nickel base metals due to the possibility of Phosphorus Embrit tlement -

TAIT (%6%]1 f6%Z26<66% fmiT<iZ yE yT}j

i<T y & im

i<T €%<«imTf<€6%}s

4a6}y-6bbim  6E} *%- a-

n
¥ yim

1190
1300
1306
1310
1315
1318
1320
1325

75
92.75
86.75
86.25

80

94
91.75
69.45

7.25 | 17.75
725 | —
7.25 6
6.75 | —
5 15
6 —
8.25| —
535 | 25.2

.. 06 67 }

1190°F 643°C
1310°F 710°C
1190°F 643°C
1184°F 640°C
1190°F 643°C
1310°F 710°C*
1310°F 710°C
1190°F 643°C*

* estimated solidus and liquidus temperature from p hase diagrams

<éi ez}
i Ppi bimT«
1191°F 644°C
1460°F 793°C
1325°F 718°C
1256°F 680°C
1475°F 802°C
1634°F 890°C*
1320°F 716°C
1256°F 680°C*

zofv F¥
J k y y k

CuP 181 —
CuP 283 —
CuP 284

When copper is combined with zinc (Brass) or tin (B ronze), the resulting alloys create an economical m ethod for

joining both ferrous and non-ferrous base metals at temperatures lower than pure copper braze joints.
i<T } aT%j A€Z; Thb éfT<€6%

ymTOé%l é
part as the addition of zinc and tin may decrease t he resistance to corrosion and increase the chance for stress
corrosion cracking.

im

f<aim -6bbjm

<éi ez}

6E} «%mT}} TZ %m6%0 ;|

These

Bie & }8% Z 2 om FIGAGA if%ih 6% <a;

6E}-

z0

1440
1565
1600
1650
1664

1681

1720

275
53
54
55
60

48.5

77.85

20 | —

65
38
41.5
44.75
39.7

41.3

0.3 Si

10 Ni,
0.2 Si

2.15Ni

1385°F 751°C
1450°F 788°C
1410°F 766°C
1610°F 877°C
1607°F 875°C

1690°F 921°C

1688°F 920°C

ibi bimT«

1440°F 782°C
1565°F 851°C
1635°F 890°C
1635°F 890°C
1643°F 895°C

1715°F 935°C

1742°F 950°C

k y
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Selection Guide: Nickel Brazing Filler Metals

Fusion Nickel-Bearing Filler Metals (BNi)
i<T } bm6%eéZ; T Tméi<E 6E yj%jé<}
including excellent strength and corrosion resistan ce
both at elevated temperatures and in other harsh

¥ef j

i %%Em6% (%<}s 7ibi%Zé%| 6% <aj }bjfééf f6 b6}é«&6%l
nickel-bearing alloys can be resistant to service

ymTOE%I &

im

temperatures up to 1800 °F (980°C) and provide
improved resistance to oxidation and corrosion for a
variety of base metals, both ferrous and non-ferrou s
in nature. Although the best results are obtained

by vacuum brazing or other furnace type, alternate
heating methods can be used with the addition of an

Thbm6bméT<«; & Es a&m6fj}} Thb éfT<€6v0 e jme<e |
}i if<€%Il <aj Tbbm6bmeéT«j %eéf | &
i<T}Tmj }i%}écé¥%j <6 %&é«m61i%

f6%<TE%E%I] &
containing atmospheres as the boron has a strong
TEE%&E<E E6m %é«m6li% T%Z fT% fmiT<; T f6 b6 %Z Aaéfa
e%aeyeé«} ymTOj 66A «ésjs y6m6% %é«méZijes paj}li y6me6%
f6%<TE%E%I] &
either vacuum, pure dry hydrogen, or argon furnace

with a dew point of -60F or better for best results .

baj %6%>y6m6% f6%<TE%EW] ef | &
BNi-5, BNi-6 & BNi-7, can produce acceptable results

in a nitrogen containing atmosphere assuming the
atmosphere quality is good (-60F dew point). Nicke |-

im
stainless steel (300 and 400 Series), nickel, and wbalt-
based alloys, however, they can be used on a variety
of both ferrous and non-ferrous parent materials. T he

yiTmé%l é

table below outlines some of the most common nickel
i<T } 6EEimiZ YE b }€6%s

Py

& im

1610
1630
1633
1635
4775
4776
4777
4778
8100

89
75.9
60.5

65
73.15
73.9
82.4
92.4

70.87

29.5
25
14
14

7

19
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4.5
4.5

im

4.5
4.5
4.5
4.5

10.13

31
3.1
3.1
31

i<T } Tmj

11
10.1

10

¥ef |

im

1610°F 877°C
1630°F 888°C
1778°F 970°C
1620°F 880°C
1790°F 977°C
1790°F 977°C
1780°F 971°C
1800°F 982°C

%mTOEWI

i«<T s

im

1610°F 877°C
1630°F 888°C
1886°F 1030°C
1740°F 950°C
1900°F 1038°C
1970°F 1077°C
1830°F 999°C
1900°F 1038°C

1975°F 1079°

C2075°F 1135°(

im T<imé&T } }a6 Z <aimiE6mjyj m % é%

i<T }} faT}

6}< f6 6% E }{Z <6 ymTOj

6E} +%¥é.

RAd| Y0

% 6m6 %

4783

4776
a4777
4778
4782

Ni 700
Ni 710

Ni 720

Ni 610
Ni 620
Ni 630
Ni 650

a2x2,™, 2", g2 YEI |"Y™ T,e, Eew]Y"wYg ,W]2&Yw
CNG-1630F-87X nickel braze paste to EGR assembly

NI 106
NI 107

NI 112

NI 1al
NI 102
NI 103
NI 105

™
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Selection Guide: Industrial Gold-Bearing Fillal$/&Au)

€6 Z yT}iZ & im j<T } Tmj 6E<i% }{Z €% é%Z }«mém; BEhaemTIepbYohagpafummeo

oxidation. Gold is relatively inert and tends not to react with a wide variety of chemical substances , including

many parent metals. This low rate of interaction wi th various base metals make gold alloys an excellen t choice

E6m y66%E%I| mj T<é%j E <aé% T}}iy €i} }iZ &%B%TImd% 4% vaedio %6; % JJes Zhn} T% Z
i<T }Tmj éZ{%<ééiZ yj 6A 6% <aj <Ty j yj 6As

2% TZ26<86% <6 8%Z }«méT Tbb éfT<86%}| yg<caAmG 2 V%ER0}§ iAinmE Tmb EfTT <&6 %
to the Karat Law requirements, color matching and m elting temperatures are the most critical attribute s for such

jewelry applications, so formula compositions are p roprietary. Fusion offers a wide range of Gold and Silver alloys

for jewelry applications so please contact your Fus ion representative should you require assistance.

z2%Z }«méT e6 Z>%iTmé%l 6E}e

Fusion
¥ yim

536 | 80 | — | 20 | ndustrial solderfor specialty | oo o900 | 5350 280°C — — —
aerospace applications

Industrial braze for high
1742 82 | 18 | — | temperature nickel and iron 1740°F 949°C 1740°F 949°C| BAu-4 Au 827 AU 105
based alloys

g ,2",T,, "™Mweé2" T Yw 2g 8Y,Y"e, T éY¥gye,Y 6YT C2EEY JARCW@E"EWg iuY°Y gA ]g
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Selection Guide: Aluminum Flux/Binders

Brazing Aluminum with the Fusion Process washable system. Fusion’s water washable system

Aluminum is a popular base metal because it is ligh t results in a highly soluble post braze residue, how ever,

weight, strong, and relatively chemically inert. For this residue must be removed after brazing. In gene ral,

these reasons, Aluminum is used in everything from 90% or more of the residue is often removed by

automobiles to airplanes and each year millions of immersing the hot part in water. For a more thoroug h
aluminum parts are joined by brazing and soldering. [ iT%e%Il b }€6% mif6 (%Z} & m}e%l <a
-6 6% €& im i<T }E6mM T &% i<T y@8ddradp% pitric acid85% water solution under

primarily based on aluminum and often close to the agitation for 30 seconds at room temperature follow ed 3
base metal melting temperatures, so control of heat YE ¢ ¢ ab< AT<im mé%}i} T%Z T é%T f6 Z
is a critical process parameter. The table on page 25 «<Ty i yi 6A Zi}fméyi} b }é6%~-} T €% &

6 < €%i} b6b Tm b }é6% T &% @& ;m SYR§M§dn more detail.

Aluminum joining processes include traditional
i<ca6Z} Em6 &T | ajT<8%I| <6 E m%Tfij Thb éfT<66%s
All aluminum joining methods (except vacuum furnace )
<6 80 T 8 E <6 mj 6% <caj <i%Tfee } T &% 6E&Zi}
on the base metals. Fusion has developed a series
6E bm6bmeéij<TmE & E{Z yé%Zim }E}<j } Aaéfa jEéféei%« E
remove the oxide layers of most aluminum base
metals and facilitate a strong joint interface. Th ere
Tmj <A6 bmé TmE & EiZ }E}<j } E6m y66%&e%I T &% s
First is a non-corrosive system which contains a
fa 6méZi>Emijj & Es paé} }JE}¢;i iT%i} T% €%im«< b6}«
braze residue which does not have any detrimental
effect under normal service conditions and does not . . . . . .
. . Linear robot guides applicator to dispense multiple deposits of GNC-
require removal. The second family is known as a water 1070401 aluminum brazing paste to header joints.

Flux _ " ARE -0 N
7I}fm6b(86/o

*BA Tfc<8%T<86% <j bimTemij T &% & E E6m }j Aex® Aghofi<T % }$6% VI | T%Z es 6b TmI|E6mM }i é%

ASN torch or furnace rework applications. Also recommen ded for small, thin walled aluminum assemblies, hea t exchangers, and condenser

"piccolo" joints when low temperature, fast activat ing soldering is required. It produces a hard, whi te residue which is non-corrosive
under most service environments.

bT}¢ Tfc8%Tc86%I| 1{%imT b mb6}i T &% ymTOEWNEYWE| BETMTEMM B Aim j<T }s 7 j <6 kaj 6Aim Tf«e%T<66%
i bimT< mi}l ‘¥- 6} 6E<i% bTémiZ Aéca 6Aim «; Digdi<cémim W%} yma T} y T%Z y ys z< 'ningl-/_zé} Ki%Tfe6 }
aluminum oxides, making it ideal for a variety of a luminum base metals including 6061, 6262, 6063, and3003. Can be used in both torch
and furnace applications.

KNC

0«cm6%I1 1{%imT b mb6}; T &% ymTO&%I| & E Aé«QATA&EY «n DYarhils< m¥-TFK} b6<%< & E mj 6(%T b6AimlI T %I &«
GNC ideal for a wide range of aluminum base metals, inc luding some 5000 series and other magnesium-contain ing alloys*. Activates at slightly FB1-B —
higher temperatures than KNC which makes it ideal f or both furnace and torch applications using Fusion 's 1070 and 1080 alloys.

¥7 8} T 6Aim Tf<8%T<é%Il <j bimTc« mj 1{%imT b mé@ meT %IiAs BET | MeETEMfx2AE<A <aj 6Aim <j bimT< mj
NDA aluminum brazing alloys (Fusion 1022 and 1040) however, it can be used with the 1070 alloy provided th e process is optimized. FB1-& 3412
Typically used for torch brazing and produces a wat er washable residue, which much be removed.

0«m6%I1 1{%imT b mb6}; T &% ymTO&é%i & E AéadTA&&% «np bYyarhiB« M4 Tak} b6<j%< & E mij|[6%T b6lAiml 6Z;T
NPA for most aluminum base metals including some 5000 s eries and other magnesium-containing alloys *. Activates at slightly higher FB1-2 3412
temperatures than NDA which makes it ideal for pair ing with Fusion 1070 and 1080 alloys. NPA is typicy used in torch brazing and
produces a water washable residue which much be rem oved.

g™y 2 YY ,V"T,e2™w 2AeEY TAYgw 2C "YO T ™ g "@yYTE 2AWIwM™Mg e VE™MEAT x ¥ ¢ Yior™
2ge eTg,2 % ™ e&"T,,e9T,e2" ,Y ]¥YgT,™gVY T"& ,YY éw,gAl &" ]Tw,Y C2g
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Selection Guide:
Aluminum Filler Metal8AISi)

Fusion . : Al AR 06 67| pei 2|} -o | Aluminum z0f F¥
ffmescen '© | Associaion |k y |y &

Low temp aluminum solder ideal
720 5 |o5| — | — for rework and joining dissimilar 710°F 710°F . . . . .
base metals - only available in 382°C 382°C
non-corrosive binder system.
Low temp aluminum solder for
rework and joining dissimilar 718°F 845°F
845 1518 — | — base metals - only available in 380°C | 452°C _ T _ T T
non-corrosive binder system.
Low temp aluminum solder ideal
892 20 8ol — | — for rework and joining dissimilar 756°F 892°F . . . . .
base metals - only available in 402°C 478°C
non-corrosive binder system.
Low temp aluminum brazing alloy
for step brazing. Exercise caution 896°F 1022°F
1022 150 1451 5 | — 1 \yhen treating post braze parts due | 480°C | 550°C _ T _ T T
to possible leaching of zinc.
Low temp aluminum brazing
alloy for step brazing processes. o o
1040 76 | 10| 10| 4 Exercise caution when treating 9600': 104(2 F — — 4245 — —
; 516°C 560°C
post braze parts due to possible
leaching of zinc.
General purpose aluminum
brazing alloy common for most 1070°F | 1080°F .
1070 | 88 | —| 12| — T A O s77°c | sgoec | BAISH4 | 4185 4047 Al 112 AL 104
heat exchangers.
Higher melting temp alum!qum alloy 1070°F | 1142°F _
1080 | 92.5| — | 7.5| — | commonly used for the initial braze o o BAISI-2 — 4343 Al 107 AL 102
S - - 577°C 617°C
joint in step brazing applications.

¢2,Yk ,T™, 82" wY2™ @& xV YA, Vg,ewYE oVV" ™mwa"f &C VYVYV&BwY,RETE" B2EVI, 06 ™" E Y gEeatheh? wocess, 4&Ang mey Tehtth

out under certain conditions.

- Flux Range &iléZ j pEb Residue Removal

Non-corrosive residue
745°F - 1030°F R S A na . Shka . o
— (396°C - 554°C) aTmzl A agq Z & E é fMechahical removal or strong pickling
remove residue
1040°F - 1140°F Non-corrosive residue,
FL2d¢ . . aTmZl Aaé«j Z&E é fMechahical removal or strong pickling
(560°C - 615°C) :
remove residue
1040°F - 1140°F Non-corrosive residue,
FL2d¢ . . aTmZl Aaéc«; Z&E é fMechahical removal or strong pickling
(560°C - 615°C) ;
remove residue
Hot water/detergent wash or chemical
1040°F - 1140°F quroswe white pickling dip containing an acid or al!(allne
FL1¢ (560°C - 615°C) residue, must be cleaner. Recommended cleaning in 15%
removed nitric acid / 85% water solution followed by
two hot water rinses.
Hot water/detergent wash or chemical
1040°F - 1140°F Corrosive white pickling dip containing either an acid or
FL1d (560°C - 615°C) residue, must be alkaline cleaner. Recommended cleaning in
removed. 15% nitric acid / 85% water solution followed
by two hot water rinses. 6°2 w,T,e2"w 2C éT Y YYT, xge"E ,YY T ™

See e Tg,2 % ™% e" T,,e1T,e2" ¥ |VgT,™gV T"I@Eg2YESN, Yook IT &Y 17 & Vo X2I§ to its 1080°F liquidus temperature.
gYweE™Y °ve,Y éw ,Ale, T A "2"™ 2gg2we¥"WrEYg 2w, wYgfe,Y ,2"Ee,é
‘4ee e Tge"T,,eNT,e2" Y ]YgT,™MgYl ée™A eCH#El '@ wW,Y¥ €2ggA EYTY 2]V
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Cleaning Brazed
or Soldered Joints

Cleanliness of a brazed or soldered joint, both bef ore and after

<Aj Y68%E%I1 bm6fi}}l €} fmécefT <6 (%} mj <aj é6%<«jimé<E 6E <aj é%éla;z
joint. Fusion offers select chemical products for p recleaning and

postcleaning of base metals. Fusion’s common cleaning products

are supplied in either powders or liquids and are g enerally safer

<caT% 6}< f6%%|{%<E€6%T béf €%I yT<a faj éfT Tlj%«<}s 3

Chemical Cleaning bm6Z f<} €% f Zi Zi<imli%<}l }6 %i%<}I36m
pickling/etching materials. Detergents and solvents typically

remove organic materials such as cutting oils and dirt, whereas 6 E 6m emT}E b Bp&}&gZTmMi 1i%imT E yé%Zim
pickling/etching materials can remove a thin layer of the base and can be removed by organic solvents and some surfactant
metal which might contain oxides or inorganic materials bonded Zi<imij%«c}s3 3

to the main substrate. There are several key factors which . s N . L. e
}a6 Z yi f6%}eZimiZ é% <aj faj éfT f iT%é%FW%%g@isﬁrgg afpi Tmi 1i%imT E yé%zZim mi}téz |
Temperature, Concentration, and Surface Contact (i.e. agitation). removed by ant detergents.

Chemical cleaning should always be followed by thorough rinsing. z%<im jZ8T<i T%Z -6mm6}élz; 06 ZBimah}iEg}EigT &

Care should be used to minimize carryover leave a fused residue which absorbs airborne moisture, causing
of the cleaning media and contaminants in the rinse tanks. a slow chemical reaction at the joint. Removal is required to

R . XL e 300, 200, 3 e — 3 A 300 ) XL . .
iifaT%eéfT yaakE}eéf Pproeessesaise brushing, bmécjfccaj y6€%<« E%cjimecEs® &j 6%E%I <aj}i mj

grinding or blasting with an abrasive agent to remove surface the soldering process can sometimes be accomplishedinhot
Z_é<_'%nl'%)%‘|AT<jms3 ei}léZ j} aT%i T% TEEWEE EG6T

[6%<T €%T%<}l TZ ajT%E 6E&Zi} Zib6}é&c}s?3 d T i
mechanical means to preclean the materials, care must be taken as they dry, So use of hot water containing dilute hydrochloric

6 (%} mi <aT< <aj TymT}é%i T%Z % Z }< f m? |q’i(§d5§ r?(,/cgtggr tyipce(ofggidi(gtype c_Iea:jner (i.e._ F”uz_?cllean _FS),
contaminate the joint area prior to metal joining. i(s) doovxz ina b(;xa;t)?gcrg]:: may be required especially It cleaning

PRECLEANING / SURFACE PREPARATION *6Aspi bimT« mj %mTO&%I b Ej} +0&Thésen %mT O

. . Lo L . _residues may be removed with hot water along with detergents,
<a6 la T bm6bim € E A& mij 6% élac} mE Tafkhliﬁ@&e%ﬁe??,%%lc% dB&n&S. The most effective method is

the metal joining process, foreign matter such as grease, oils, . Iarg1(_e| dependent on the base metals involved and, like corrosive

bTé%«l f <<é%l & ez}l j<fs }a6 Zyjif iTw;Z T} i):[isng Ig/oi@f fnv%wg;fzel bTf<iZ yE <aj <& | Tb}i Vi

such materials may inhibit grain penetration into the base metal Fﬁm TOE%] T%Z b6}< f iT%E%I bm6fi}}s? }i 6E T 1i

T 6%1 Atca bmébim fThe TmE E6A €% <6 <ai Y&t slbhl 8L EGbidfs0d starting point for most
cleaners or some mild solvents can often remove dirt and oil

= ! . g . base metals.
surface contamination, whereas thick oxide layers and inorganic . . . N
contaminants can be removed using mild acidic (or basic) qéla>pi bimTe« mi*%mTO&%I| b® [E4}}1oAGmMEd;}T}}>
f iT%e%l yTca}s® E<im bmif iT®%e%il e« &} & bkafleRasis arednsalybledp many;cleaners. They may crack off
cleaning media using a thorough rinsing and drying process. under thermal shock by quenching the hot assembly in water
It is suggested that brazing or soldering be performed shortly immediately after brazing, however, caution Sh09|d be used to
after any precleaning operation to prevent reoxidation of the ensure the thermal expansion/contraction doesn’t stress the
base metals. joint area. A solution of dilute hydrochloric acid, or other acidic

cleaner (i.e. Fuzeclean FS), may also help remove this glass like

Fusion offers cleaners for refractory oxides, surface rust, residue, however, mechanical removal is most effective with
€ Emi}éZ i} T%Z aiT< }fT is baji 6}« b6b TmmBLyfest TMi

Fuzeclean S and Fuzeclean FS. . R .
€% %mTOE%I b Ej} «-T«¢Gehela}lndbput 90%
POSTCLEANING (FLUX RESlDUES) of such residues may be removed by immersing the hot part in
R i water. For more thorough cleaning, immerse parts in a 15% nitric
}el%neéefT%« yi%jé« 6E <aj b }€6% aT}«i am b6 AditiB584d wateF soluéian «Unber agitation for 30 seconds at room
T%Z T 6 %< 6E € E &} fTmiE E f6%<m6 |ZI°tempeladifie]folfoked bl twd Hot water (60-70°C) rinses at 20
mi}éZ j}s ¥6%j<aj it} € E mj}éZ j} 6E T }f<bynmGHeeh6Z% TT Al <aj% T é%T 6 Z AT<im mé%}ijs 4T

removed to prevent damage to the joint over an extended period. f6%}&ZimiZ ©& E Emij® Aaij% é E % } 6% <aj
€6}6% pEb; b E eTheZli%;mT E %6%>f6mm6}edi §6 2V TEPL }&%I T & E Zicif<€6% &cs

be left on the part without damage to the joint are a. If residue &% %mTOE%I b Ej} *¥6Fhess nesid6dsdre «

removal is desired, it may be removed using organic solvents, generally non-hygroscopic and often don’t require removal in

T f6a6 }l fa 6me%T«;Z3aEZm6fTmy6%3}6 %% <jhostmerfibe yéridifloné Sdweder, removal may be required if

solvent families. service conditions are harsh (continuous high temperature and

Activated Rosin Fluxes® 606 | m6}é% Tf<&%T<«6m} Ae 3T&4 i%%EM6E% (%c}es® €j 6%T &} 6}« 6E«j% <am
corrosion under unusually hot or humid conditions. Most may means, however, strong acid or base etching solutions can also

yi mi 6%iZ }E%I 6mIT%Ef }6 %%} T f6a6 }CERCAPIFWRAF HE fesidue to help lift and remove it (i.e.
AEZM6fTmy6%3}6 % %<} 6m f6 ye%T<e6%)} 6H UECOANEL ET & &i})s
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Glossary
As Applied to Fusion Paste Brazing & Soldering

< 6}bainAjcontrolled brazing or soldering environment
achieved by excluding oxygen and replacing it with one or
a mixture of other gases. In production, this techn ique will

6%6 860 6m | & 6%T<j <aj %ijZ E6m & EI T} &enapsbsiadhcs

itself, combined with heat, acts to reduce existing surface
oxides. Most often associated with furnace brazing.

Base Metal (Also, Parent Metal) The alloy or pure metal
which is to be joined via soldering or brazing.

% & % & planding agent which, when added to paste brazin g
6m }6 Zimé%Il T 6E}l jjb} <aj T<6 60;Z
in stable suspension, prevents interaction of the t wo, and
maintains extended shelf life.

e

%mTOEPBE%E%] bm6fi}} AaimiyE T %6%>Eﬂ;]r?e1t'g1%ﬁ]

metal is heated to melting temperature (above 840°F )

T%Z Zé}cméy «iZ yi<Aji% <A6 6m 6mj f 6}

capillary attraction. At its liquidus temperature, the molten

* ¥6 %> f6mnAad&Eror mildly active organic acid used
in wetting clean surfaces and producing a residue w hich
is neither electrically conductive nor corrosive to the
ca6é la} fa e Ej} Tmj Tf<¢€
temperatures, they are inert at ambient temperature .
* z%<jm jZ6&&ngrally, a mild organic acid which
activates upon heating to achieve considerable stro nger
€ E6%I Tf<€6% <aT% %6%>f6mm6}é%i <Ebj}
residue should be removed to ensure joint reliabili  ty.
* -6 mm 6 BEeherally composed of strong organic or
: n{noigapic_.fa%ji WGhi(‘EI promote_ high-speed_ cleani_ng of
metals with 'strong surface oxides. Corrosive residue
should be removed to prevent damage to the joint.

7 The lowest temperature at which a particular
etal éﬁ%y will remain in a completely molten

state. Gene aJ#y considered the melting point of a
'belsr(ne<%qf{) rr?f% y}%rm i«<T s

& im j<T €%«imTfc} Aéca T caé% TEim 6@yigatior (Mlso, Suffake Oxides) A chemical reaction

cooling to form an exceptionally strong joint due t o grain
structure interaction.

-Thé TmE «<miafua 6¥ee of adhesion governed by
the relative attraction of liquid molecules for eac h other and
for those of two adjoining solids. As applied to so Idering or
ymTOeé%Iil <aj bm6fi}} yE Aaéfa éi éZ é E

«mT%}b6m<iZ T 6%I <ai i%l<a 6E T f 6}i>e4¢6%]l Whedbys o4

7 i A &6 &eference method of determining the amount
of water vapor (and resultant oxygen) in a controll ed
atmosphere brazing operation. The Dew Point is that
temperature at which water vapor of a given concent ration
will begin to condense, or become liquid.

promoted by oxygen and moisture in the air, wherein

f iT% i<T } mETfi} Tmj f6%imiZ Aé<a T
which prevents proper wetting with soldering or brazing

& im <T s 08%Tfi 6E€ZT<€6% Tffi imT«¢j}
the metal must not only be cleaned initially, but protected

fr.Pg)o?(l%latlci)%durilrgq_therj%r}mg process.
pbamé6 laae.
moves into the area to be joined.

bai Zé}<T%f i

gilcméf«dpBi Tyé 6<E <6 &é%é 60j bT}«j 66AY
beyond the initial footprint, while still promoting full
Ai<<&%ll fThé TmE €6AI T%Z €%«<im j<T &]

b The relative tendency of a paste alloy to sag

S . . F4 C)
Fcif«efibifééf T 6E f6 b6}€<€6% <<A6 6mg QMg ATATE Em6 T } 6b&%I 6m %im<«&fT

that melts at a single temperature and not over ar ange (i.e.,
Solidus and Liquidus temperatures are the same).

bé im jAngloy or pure metal which, when heat’ed, )
€i @i} <6 66A €%<6 <aj }bTfi yi<Aij% <Ab6
parts, creating a brazed or soldered joint.

Filet f iTm E>Zié%iZ yiTZ 6E }6 Zim 6m yr%eioﬁ

forms on and around the completed joint.

Fitup The joint clearance between two base metals to
be soldered or brazed. Although requirements vary b y
technique and type of joint, optimum range for past e
brazing and soldering is generally .002 to .004 inch.

Flux A material which, when heated, serves to remove and

iEf Zi ) mETfi 6E&Zi} Em6 «<aj yT}i i<T
Tmj 1i%imT E 6E T aéla E f6mm6}é¥%j %T
yi f T}}ééiZ é%<6 6% 6E <aj E6 6A&%I I

Ok r@g’lﬁﬁg t.

function of paste rheology, this may occur while the
assembly is cold, or during heating — before the paste
alloy has reached melting temperature.

662 inRehi¥d el bmefi}} AaimiyE T %6%>E
metal is heated to melting temperature (below 840°F and

that.of the hase metal) and distributed between

efrsb?r%' %m&éfig?peué%i bTm<} yE fTheé Ti
b6% f66 %Il <aj & im j<T TZajmij} <élac
metal of either part, achieving coalescence.

06 & ZThe highest temperature at which a particular
metal or metal alloy will remain completely solid.

Wettability ¢ }61 -j<<8%1 f<&€6%e paj Tyé é<E 6
€. E T%Zy6m & jm j<T <6 66A 6%«<6 T f |TY
SoFn IBEYAM: &, el <0 . '
(unre_sr?rlci le ?ﬁ(ldg%é% ?r oltrEr impurities at the point
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