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BRAZING FILLER METAL SELECTOR CHART

WALLCOLMONOY CORP. (USA) v2.2¢
NICROBRAZ®
(nickel-based)

B(NoP) Si (No B) P (No B) Co

135 160 [ 170 | 171 10 | 50 | 51 [ 210
AWSA5.8:  BNi-1 BNi-la BNi-2 BNi-3 BNi-4 BNi-9 BNi-10 BNi-11 BNi-5 BNi-14 BNi-6 BNi-7 BNi-12 BCo-1
AMS: 4775 4776 4777 4778 4779 4782 4783

RECOMMENDATIONS FOR SPECIFIC APPLICATIONS

For high temperature,
high-stress moving A A B B C A © A A A A A A C C B A
engine components

For heavy, non-moving
structures A A A B B A A A A A B B B c c c B
(variable gaps)

For honeycomb and © © B B B B © © C B A A A A A A A
other thin materials

For nuclear reactor () [} (] [ ] ° () [} ° [ ) A A A A B A A [}
core assemblies

For large, machinable B B C C A C A B B B C C B C C C C
or softer fillets

Use for contact Ab A Ak Ak B4 A B B A A Ab A A © Ak Ab A
with NaK

For use with tight © © B B © B C © C A B B A A A A B

or deep joints

A=Best B=Satisfactory C =Least Satisfactory @ = Contains boron; has high neutron absorption. May be used in nuclear plant equipment, but not in core.

COMPARATIVE PHYSICAL AND METALLURGICAL PROPERTIES From 1 (highest) to 10 (lowest)

Joint strength? 1 1 1 2 2 1 2 1 1 1 1 1 1 4 2 2 1
Solution and diffusion 1 1 1 1 2 1 2 2 2 & g 3 3 4 4 4 4
with base metal

Fluidity 8 & 2 2 8 2 4 4 8 2 2 2 2 1 1 2 2
Oxidation resistance® 1 2 2 2 8 1 4 1 1 2 2 2 2 5 5 1

of joints, up to °F: 2200 2200 2000 2000 1800 2200 1700 2200 2200 2000 2200 2000 2000 1400 1575 1575 2200
°C: 1205 1205 1090 1090 980 1205 925 1205 1205 1095 1205 1095 1095 775 860 855 1205

Brazing °F from: 1950 1950 1850 1850 1950 1950 1900 2100 2100 1925 2100 2000 1922 1700 1800 1800 2100
range to: 2200 2200 2150 2150 2150 2200 2050 2200 2200 2150 2200 2200 2050 2000 2000 2000 2250
°C from: 1065 1065 1010 1010 1065 1065 1056 1150 1150 1050 1150 1093 1050 925 980 980 1150

to: 1205 1205 1175 1175 1175 1205 1121 1205 1205 1177 1205 1204 1121 1095 1095 1095 1230

Suggested “IFs 2050 2050 1950 1900 2050 2150 1950 2150 2150 2050 2175 2050 1976 1800 1950 1950 2150
brazing temps.  °C: 1120 1120 1065 1040 1120 1065 1065 1175 1175 1120 1190 1120 1080 980 1065 1065 1175

Recom- in. from: 0.002 0.002 0.001 contact 0.002 0.001 0.005 0.004 0.003 0.001 0.001 0.001 0.001 contact contact contact 0.001
mended to:  0.005 0006 0.004 0002 0004 0004 0010 0.010 0.008 0.008 0.004 0004 0.004 0.001 0001 0.002 0.004
{2[2;&?\‘;; mm from: 005 005 003 contact 0.05 003 012 010 008 0025 003 003 0.025 contact contact contact 0.03

to: 012 015 010 005 010 010 025 025 020 0203 010 010 0102 003 003 005 0.10

Corrosion Resistance All Nicrobraz filler metals have good corrosion resistance in a wide variety of corrosive media. Corrosion resistance depends on
type of base metal, brazing filler metal, and their interaction during the brazing process. Tests are required for specific information.

! Recommendations and comparisons given are based on information from our laboratory % Tests conducted on Inconel base metal joints. Exposed 500 hours in still air temperature
testing program, our processing plants, and processing plants of our customers. indicated. No deterioration of fillet. Nicrobraz 170 tests conducted on Hastelloy X.

% Joint strength depends on brazing cycle, joint design, joint clearance, base metal, etc. See “ This filler metal has been tested and approved by DOE laboratories and by private industry
Technical Data Sheet on evaluating the strength of brazing joints. manufacturers of nuclear reactors. Tests were conducted on brazed joints of type 304 and

301 stainless steel, and Inconel base metals.

Brazing Filler Metals Selector Chart | © 2013 Wall Colmonoy Corp. (USA)
Wall Colmonoy | T +1 (248) 585-6400 | Web. www.wallcolmonoy.com | Email. wcc@wallcolmonoy.com



BRAZING FILLER METAL SELECTOR CHART

WALLCOLMONOY CORP. (USA) v2.2¢
NICROBRAZ®
(nickel-based)

DESCRIPTION For well Low-carbon Low-melting Free-flowing, Used similar to Enhanced flow Similar to Similar to Low-melting, Similar to Good general Wide melting Excellent for For wide Extra high Applications High elevated Copper powder
diffused, high filler metal, filler metal, low melting, Nicrobraz 125, characteristics Nicrobraz 152, Nicrobraz 31, free-flowing Nicrobraz 50, purpose filler range, jet engine parts  clearance joints  strength at high  similar to temperature mixed in a
strength, similar to similar to chromium-free plus nuclear over typical with higher :/r:t(;]glcgohni;r?tr filler metal for except for metal. It free-flowing and similar where heavier temperatures. Nicrobraz 170 strength and gel-type binder,
heat resistant Nicrobraz 125. Nicrobraz 125 filler metal, good  reactor uses high Cr alloys. silicon content @ R e honeycomb greater strength,  flows freely properties, highly stressed fillits or greater ~ Good for brazing ~ except for better  low base metal for air-powered
joints, and Good chemical in properties for marginal where boron Provides higher to improve melting range structures and and heat and in marginal machinability, components. joint ductilityand ~ base metals flow. penetration. applications.
highly stressed corrosion and uses. atmospheres. cannot be burst strengthin  resistance to and reduce thin-walled tube  corrosion atmospheres, and low diffusion  Good strength machinability containing Especially good  For brazing
structures, such  resistance. Lower brazing Minimizes base used. High heat exchanger oxidation and atmosphere assemblies. Has resistance. in deep or with most base at lower brazing  are desired. cobalt, for brazing iron or steel
as jet engine temperatures. metal erosion. strength with applications corrosion. fnegliltt;\ll:ltlyn while 0w solubility. tight joints. metals. temperatures. tungsten, and cobalt based assemblies.
parts. low base-metal than typical Ni high resistgnce Applications molybdenum. alloys.

penetration. alloys. to oxidation and similar to
corrosion. Nicrobraz 125.
SPECIFICATIONS
AWS A5.8 BNi-1 BNi-1a BNi-2 BNi-6 BNi-5 BNi-14 BNi-7 BNi-12 BNi-3 BNi-4 BNi-9 BNi-10 BNi-11 BCo-1 BCu-1a
AMS & OTHERS"® 4775 4776 4777 PWA 36100 4782 4778 4779 B50TF207 PWA 693 4783 4740
PWA 996 B50TF204 B14Y3 B50TF205 B50TF206 B50T56
B50TF81 PWA 713
NOMINAL Cr 14.0 Cr 14.0 Cr 7.0 P 11.0 Cr 19.0 Cr 220 Cr 29.0 Cr 30.0 Cr 14.0 Cr 25.0 B 3.1 B 19 Cr 15.0 Cr 11.0 Cr 120 Cr 10.0 Ni 17.0 Cu 99 min.
COMPOSITION B 30 B 30 B 3.1 C 0.06 max. Si 10.2 Si 6.5 Si 6.5 Si 4.0 P 100 P 10.0 Si 4.5 Si 35 B 35 B 225 B 25 B 25 Cr 19.0
(%) Si 4.5 Si 4.5 Si 4.5 Ni Bal. C 0.06 max. P 45 P 60 Ni Bal. C 0.06 max. C 0.06 max. C 0.06 max. Si 35 Si 3.5 Si 35 B 08
Fe 4.5 Fe 4.5 Fe 3.0 Ni Bal. Ni Bal. Ni  Bal. Ni Bal. Ni Bal. Ni Bal. Fe 3.5 W 16.0 W 120 Si 8.0
C 07 C 0.06 max. C 0.06 max. P 60 C 0.06 max. C 05 Fe 35 Fe 3.5 W 4.0
Ni Bal. Ni Bal. Ni Bal. Ni  Bal. Ni  Bal. Ni Bal. C 0.50 C 04 C 040
Ni Bal. Ni Bal. Co Bal.
MELTING POINT? 1780/ 1900 1780/ 1970 1780/ 1830 1610 1975 /2075 1730 /1960 1770/ 1910 1730/ 1875 1630 1620 / 1740 1800/ 1900 1810/ 1935 1930 1780/ 2120 1780/ 2020 1780/ 2000 2025/2100 1981
SOLIDUS/LIQUIDUS 970/ 1040 970/ 1075 970/ 1000 875 1080/ 1135 943 /1071 970/ 1045 943 /1024 890 880/ 950 980 /1040 990/ 1055 1055 970/ 1160 970/ 1105 970/1095 1108/ 1150 1083
BRAZING RANGE 1950-2200 1950-2200 1850-2150 1700-2000 2100-2200 2000-2200 1925-2150 1922-2050 1800-2000 1800-2000 1850-2150 1950-2150 1950-2200 1900-2050 2100-2200 2100-2200 2100-2250 2000-2100
1065-1205 1065-1205 1010-1175 925-1095 1150-1205 1093-1204 1050-1177 1050-1121 980-1095 980-1095 1010-1175 1065-1175 1065-1205 1036-1121 1150-1205 1150-1205 1150-1230 1093-1150
SUGGESTED BRAZING (2050 / 1120) (2050 / 1120) (1950 / 1065) (1800/980) (2175/1190) (2050 / 1120) (2050 /1121) (1976 / 1080) (1950 / 1065) (1950 / 1065) (1900 / 1040) (2050 / 1120) (2150 /1175) (1950 / 1065) (2150 /1175) (2150/1175) (2150/1175) (2050 / 1120)
TEMP.3 (°F / °C)
RECOMMENDED AB AB A B AB,CD A B,C A B,C AB,C AB,C AB,C A B,C AB A B AB A B AB A B AB A/BCD
ATMOSPHERE*
OXIDATION 2200 2200 2000 1400 2200 2000 2000 2000 1575 1575 2000 1800 2050 1700 2200 2200 2200 800
RESISTANCE 1205 1205 1085 760 1205 1095 1095 1905 855 855 1090 980 1120 925 1205 1205 1205 427
UP THROUGH®
DENSITY LB/CU. IN. 0.282 0.282 0.288 0.294 0.276 0.278 0.275 0.280 0.285 0.285 0.294 0.303 0.295 0.297 0.307 0.305 0.284 0.324
(SPECIFIC GRAVITY) (7.80) (7.80) (7.97) (8.13) (7.65) (7.65) (7.61) (7.75) (7.90) (7.90) (8.13) (8.38) (8.16) (8.22) (8.50] (8.45) (7.87) (8.96)
FOR MORE 212 215 213 2.1.6 2.1.7 2.1.7.1RevD 2.1.7.3 21111 218 2.1.8.5 2.1.10 2.1.17 2.1.11 2.1.12 2.1.13 2.1.13.1 2.1.19 2.1.16.1

INFORMATION, SEE
TECHNICAL DATA
SHEET NUMBER

Powders are -140 mesh size, U.S.S.S. (105 micron) unless otherwise specified (140F mesh, AWS A5.8)
* U.S. Patent Nos. 2,868,639 and 3,188,203 and 5,183,636 respectively.

! Allfiller metals available as powder, flux-powder paste, in gel-suspension, and plastic-bonded sheet or transfer tape. Some are also available as cast rod.

“Recommended atmospheres for brazing filler metals (stainless steels and high-chromium base metal require class A, B, or C).
A. Pure dry hydrogen or inert gases. B. Vacuum. C. Dissociated ammonia, nitrogen atmosphere - 60 F (-50C) dew point or drier.
D. Exothermic; rich, unpurified 6:1 air to gas ratio, or purified and dried.
5 All oxidation-resistance tests were conducted on Inconel except Nicrobraz 170 which was conducted on Hastelloy X. Exposed 500 hrs. in still air. No deterioration of fillet.
¢ Brazed joint hardness is always less than the as-cast filler metal hardness. It will depend on base metal composition, joint clearance, brazing temperature, and time at heat.
7 To get materials to these specifications you must order by spec number. (Chemistry and lot mesh size may have tighter limits than standard product and require special ordering.)
¢ ASME Boiler and Pressure Vessel Code, Sec II-C, SFA5.8 is met by filler metal designations BNi-1 through BNi-13 and BCo-1. Ask for information on additional specs met by Nicrobraz
filler metals.

% This data was taken from cooling curves prepared in Wall Colmonoy Corporation Laboratories.

® The exact brazing temperature for any specific joint depends on the joint and base metal properties desired. It will also depend on the different base metal, brazing filler metal, and joint
design combinations. Consequently it may sometimes be necessary to determine the ideal brazing temperature by experiment.

Brazing Filler Metals Selector Chart | © 2013 Wall Colmonoy Corp. (USA) | T +1 (248) 585-6400 | Web. www.wallcolmonoy.com | Email. wec@wallcolmonoy.com BFM-SC US 813500



WALLCOLMONOY CORP. (USA) v2.2e

NICROBRAZ® Special Purpose Filler Metals

New Nicrobraz filler metals are continually being developed, many of them for specific customer
requirements. The table below includes several such materials.

Nominal
Composition

Brazing

Specifications Melting Point °F

Solidus / Liquidus °C

Brazing °F

Filler Metal Range °C

30 0 2 B50TF143 Cr 15.0 NiBal. 1975/ 2075 2150-2200 A modified Nicrobraz 30,
Si 8.0 1080/ 1135 1175-1205 for thin-gauge honeycomb

30 03 B50TF142 Cr17.0 BO0.10 1980 /2080 2100-2150 A modified Nicrobraz 30,
PWA 797 Si9.0 NiBal 1080/ 1140 1150-1175 with greater flow than 3002

Nicrobraz 5000-series filler metals:

These free flowing metals are designed to braze thin-walled and delicate structures where heavier and more ductile fillets are desired.
Alloys form strong, relatively ductile joints with a minimum of aggression. May be used with cast iron where temperatures must be below
normal range.

They can be used in pure dry hydrogen or inert gases and hard vacuum (down to 1 x 10 Torr = 133 x 10 mbar). Note: Greater vacuums
are not recommended as chromium and other elements may be removed from the filler metal or base metal at specific temperatures.

Brazing temperatures as low as 1700°F (925°C] can be used if the atmosphere is pure enough to keep austenitic stainless steel clean.
The exact brazing temperature depends on flow and size of fillet required.

5007 Cr11.2 CO0.06 1630/ 1805 1850-2050 See above
P 8.0 NiBal 890/ 985 1010-1120

50 2 5 Cr7.0 Cub0.0 1630/1980 1950-2100 See above
P50 NiBal 890/ 1080 1065-1150

5027 Cr4.9 Cubb.0 1630/1980 1950-2100 See above
P35 NiBal 890/ 1080 1065-1150

LARGE CLEARANCE JOINTS (.010 to .100-in. = .25 to 2.5 mm ) are most
effectively brazed using one of our NICROGAP® alloys to fill the gap, plus
a suitable brazing filler metal to induce bonding. The use of a Nicrogap
alloy helps prevent conditions of underfill, voids, erosion, and excessive
filler metal flow in the brazed joint. See Technical Data Sheet.

strength above the base metalyieldif the brazement is properly designed,
and if the brazing operation is properly conducted. Also, under the same
conditions, the joint ductility can be sufficient to withstand cyclic loading
and thermal fatigue.

CORROSION RESISTANCE AllNicrobrazfiller metals have good corrosion

JOINT STRENGTH & DUCTILITY (fracture toughness) The exact joint resistance in a wide variety of corrosive media. Corrosion resistance will

strength and ductility of any assembly brazed with Nicrobraz filler metal
depends on joint design, joint clearance, brazing cycle, and base metal
composition, as well as filler metal composition. See Technical Data
Sheet on evaluating the strength of brazed joints.

Most base metals brazed with Nicrobraz filler metals can have a joint

depend on the type of base metal, brazing filler metal, and the interaction
during the brazing process. Tests are required for specific information.

REMELT TEMPERATURE depends on brazing cycle, joint clearance, and
filler metal used. In most cases, remelt temperature is higher than filler
metal melting range.

The information provided herein is given as a guideline to follow. It is the responsibility of the end user to establish the process information most suitable for their

spe cific application(s). Wall Colmonoy Corporation assumes no responsibility for failure due to misuse or improper application, or for any incidental damages
arisingout of the use of this material or process.

Brazing Filler Metals Selector Chart | © 2013 Wall Colmonoy Corp. (USA)
Wall Colmonoy | T +1(248) 585-6400 | Web. www.wallcolmonoy.com | Email. wcc@wallcolmonoy.com



1/16" thick

304 Stainiess Steel Base Metal

Apply brazing
filler metal at

5" long
one end.

;.//gy//////// ) W

Use of T-Specimens is an excellent way to inspect and verify the
quality of the furnace atmosphere during a brazing cycle.

WALLCOLMONOY CORP. (USA)
TECHNICAL DATA SHEET

T-Specimens

One of the problems facing most brazing facilities
today is on-site monitoring of atmosphere quality
during the furnace brazing cycle. If brazed parts
are removed from the furnace discolored, or poorly
brazed, it is difficult to determine what went wrong
and when it occurred during the cycle.

By using stainless steel T-Specimens in every load of
parts, you can readily determine if a problem exists
with the furnace, the atmosphere, the base metals
being joined, or the brazing filler metal; and also
when the problem occurred: during the heat-up or
the cool-down cycle.

A T-Specimen is an inverted “T" constructed of two
pieces of 304 stainless sheet-metal strip, designed
for use in any nonoxidizing, low-dew point furnace
atmosphere (-40°F (-40°C), or drier]), such as
vacuum, pure-dry hydrogen, dissociated ammonia,
nitrogen, or argon. T-Specimens provided by Wall
Colmonoy are laser tack welded stainless steel and
are ready for use.

A measured amount of brazing filler metal is placed

Technical Data Sheet © 2013 Wall Colmonoy Corp. (USA)

at one end of the T-Specimen. The filler metal, in
most cases, must be the same as that used on the
main assemblies in the furnace load. The value of
any observations will be greatly distorted if a different
lot, batch, or type of filler metal is used on the
T-Specimen than is used on the brazed assemblies.

Because the chromium in 304 stainless steel is very
sensitive to the atmosphere, it makes it a reliable
and accurate indicator of atmosphere quality. Do
not use T-Specimens made of any other material,
regardless of the base metal being brazed.

Include at least one T-Specimen in every furnace
brazing run.

The table on page 2 shows how to interpret the results
of five different scenarios that can occur inside the
brazing furnace, when nickel-based brazing filler
metals (BFMs) are used.

Scenario 1: The base metal and T-Specimen is clean
and bright with good filler metal flow. Conclusion:
The furnace atmosphere and BFM are good.

Wall Colmonoy | Web www.wallcolmonoy.com | Email wcc@wallcolmonoy.com

PAGE 1 of 3



WALLCOLMONOQY CORP. (USA]

You have a bright, clean, well brazed part.

Scenario 2: The base metal emerges from the
furnace dark or discolored, with no filler metal flow,
but the T-Specimen is bright and clean, with good
filler metal flow. Conclusion: The atmosphere and
BFM are good. A problem exists with the base metal
(it may contain aluminum or titanium, etc., which
is easily oxidized, even in normally “good” vacuum
atmospheres.)

Scenario 3: Both base metal and T-Specimen
are discolored, but filler metal flow is good on
both. Conclusion: The base metal, filler metal and
atmosphere were all good through the brazing range
(because the BFM flowed well).

An atmosphere problem developed during the
cooling cycle. (There may be a leak in an argon line
being used to rapid cool the parts, or the parts may
have been “too hot” when removed from the furnace.)

Scenario 4: Both the base metal and T-Specimen
emerge dark or discolored, and the filler metal
has not flowed at all. Conclusion: An atmosphere
problem occurred at the beginning of the heating
cycle (oxidizing both the base metal and filler metal,
thereby preventing BFM flow). There may be a
severe furnace leak, or a furnace contaminated with
material which readily out-gasses during heating,
thus contaminating the atmosphere.

Scenario 5: The base metal and T-Specimen emerge
bright and clean, but the filler metal has not melted
or flowed. Conclusion: Either the furnace was
never turned on, or the filler metal may be bad. By
including a T-Specimen with a BFM lot known to be
good, and using this as a “control specimen”, it can
quickly be verified whether the original BFM was
bad, or if a marginal atmosphere oxidized out the

TECHNICAL DATA SHEET

boron, silicon or phosphorus from the BFM prior to
reaching brazing temperature.

This would render the BFM useless, even though the
parts “cleaned up” enough at brazing temperature
to emerge from the furnace looking clean and bright.

This test uses a T-Specimen and is for nickel-
base filler metals only. Nickel-based filler metals
have varying degrees of sensitivity to the furnace
atmosphere. The following nickel-based filler metals
are listed in descending order of their sensitivity.

30 19.0 ] - - 10.2 | Bal
125* 3.0 1140 4.5 - 4.5 | Bal
L.M.* 3.11 70 (30 - 4.5 | Bal
130* 3.1 - - - 4.5 | Bal
50 - | 140 - | 100| - | Bal
[1v0ery insensitive) | oy - ) ) Bal

*Suitable only in vacuum, pure, dry hydrogen and argon
atmospheres. Boron containing filler metals react with nitrogen.

The filler metal remaining at the point-of-
application is the indicator.

A very good atmosphere leaves only a stain of the
filler metal at the point-of-application.

No Residue — Very good atmosphere for the specific
filler metal being tested.

1 Bright Good Bright Good Good Good
2 Dark | Poor or None | Bright Good Good Good Base metal problem
3 Dark Good Dark Good Good during heating | Good Leak in quench line, or
parts removed hot
?

4 Dark | Poor or None Dark | Poor or None| Bad during heating ? Furn_ace leak?

Contaminated parts?

: . Poor | Atmosphere leaching B, Si
5 Bright | Poor or None | Bright | Poor or None Good ” or P from BEM?
Technical Data Sheet © 2013 Wall Colmonoy Corp. (USA) PAGE 2 of 3

Wall Colmonoy | Web www.wallcolmonoy.com | Email wcc@wallcolmonoy.com



WALLCOLMONOQY CORP. (USA] TECHNICAL DATA SHEET

ASmall Residue — Satisfactory for most applications.
25% Residue — Marginal atmosphere, which may
not be suitable.

50% Residue — Very marginal, losing too much filler
metal, and is probably unacceptable.

75-100% Residue — Not suitable for filler metal
used.

The poorer the atmosphere, the higher the partial
pressure of oxygen, and the larger the quantity of filler
metal residue remaining at the point-of-application.
The oxygen removes the melting-point depressant,
leaving the high-melting nickel or nickel-chromium
alloy.

The T-Specimen can also be used to test for surface
contamination, Nicroblast, grit blasting benefits, or
testing for any other brazing variable. A standard
new (uncontaminated) T-Specimen should always be
run along with the test, for comparison.

Complete T-Specimens: Laser tack welded stainless
steel T-Specimens ready for use.

The T-Specimen is not suitable for filler metals of
copper, silver, gold, aluminum, etc. Use the vertical
variable clearance specimen (VVC] for testing these
filler metals in varying brazing atmosphere quality
and varying processing conditions.

The information provided herein is given as a guideline to follow.
It is the responsibility of the end user to establish the process
information most suitable for their specific application(s].

Wall Colmonoy Corporation (USA) assumes no responsibility for
failure due to misuse or improper application of this product, or
for any incidental damages arising out of the use of this material.

updated October 2013

Technical Data Sheet © 2013 Wall Colmonoy Corp. (USA) PAGE 3 of 3
Wall Colmonoy | Web www.wallcolmonoy.com | Email wcc@wallcolmonoy.com



The comprehensive range of Nicrobraz® Stop-0ff™ products meet
the needs of almost all applications

WALLCOLMONOY CORP. (USA)
TECHNICAL DATA SHEET

Nicrobraz®
Stop-Off™
Materials

Nicrobraz® Stop-OffiM materials are designed to
protect metal surfaces from the flow of molten
brazing filler metal, or to prevent metal surfaces
from adhering to each other in furnace brazing
operations.

The various Nicrobraz® Stop-Off™ materials differ
in composition, type, and, to some extent, purpose.
It should be noted that all Stop-Off™ materials are
extremely effective and should not be allowed to find
their way into joints which are to be brazed. Should
this happen, brazing will not occur.

Nicrobraz® Green Stop-Off™ and Yellow Stop-Off™
are essentially surface-active materials which
prevent high-temperature-molten filler metal from
bonding to a protected surface, either by penetration
or by flowing under the Stop-Off™.

Nicrobraz® Red, White, Orange, and Blue Stop-Off™
materials act as parting compounds, designed to
prevent mating surfaces from being brazed together.
They effectively prevent the flow of filler metal into
unwanted areas. However, on the rare occasion when
furnace atmosphere conditions are extremely good,
filler metal may be able to creep under the Stop-
Off™ layer. These Stop-Off™ materials are generally

Technical Data Sheet © 2019 Wall Colmonoy Corp. (USA)

effective in any type of brazing atmosphere, including
vacuum, and with any type of base metal. Nicrobraz®
Orange and Blue Stop-Off™ are recommended for
very-high-vacuum applications and for use with
reactive metals such as titanium, zirconium, and
similar base metals.

Nicrobraz® Stop-0ff™ comes in several forms, as
shown in the table on page 2. The solvent-based Type
| materials are flammable, and should be handled
as such. Normal caution should be exercised in their
use. They should only be used in well ventilated
areas. The water-based Type Il products may be
preferable, since they have no objectionable smell
and are not flammable. (Read the material safety
data sheet, before use, for further instructions on
using and storing these materials.)

Stop-0Offs are being used successfully in brazing,
both in controlled-atmosphere furnaces and with
flux and torches, as well as in molten-salt dip brazing
of aluminum. Specific mineral fluxes, however,
may react with Stop-Off™™ compounds, resulting in
reduced effectiveness of the Stop-Offs, or in more
difficult removal of the flux residue. To be effective,
in all cases, the Stop-OffM must completely cover
the desired surface; no base metal should be visible
through the Stop-Off™.

Wall Colmonoy | Web www.wallcolmonoy.com | Email wcc@wallcolmonoy.com
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WALLCOLMONOQY CORP. (USA]

GENERAL USE

FORMS

TECHNICAL DATA SHEET

CONTAINER SIZES

Green
Surface protection. Prevents filler metal from

Type |
(solvent base)

1 Kg and 3 Kg

bonding to a protected surface. May also be Type I 1Ka. 5 Ka. and 200 K
used as a masking agent when thermal spraying (water base) 9.9 Rg, g
metallic coatings.

Felt-Tip Pen 10 mL pens (12 in a box]
General-purpose Stop-Off™ used in controlled Type ll 1.5 Kg
atmosphere furnace and torch brazing, as well as (water base)
in molten salt bath dip brazing. Can be used on
almost any base metal, except reactive metals.
White Powder 1 Kg and 25 Kg

Acts as a parting compound. Special grade
designed for furnace brazing, prevents accidental
brazing of mating surfaces, stacked parts or parts
to fixtures. Prevents flow of brazing filler metal.
Easy to remove.

(used alone or with
Nicrobraz® Cement)

Type |
(solvent base)

1 Kg

Type Il 1.5 Kg and 40 g cartridges.
(water base)

Red

Acts as a parting compound and filler metal Type ll 1 Kg

barrier. Works on any base-metal surface. (water base)

Designed for furnace use. Residue is easily

removed. Soluble in dilute acid.

Orange Type | 1 Kg and 3 Kg

Prevents accidental brazing of mating surfaces (solvent base)

and unwanted flow of filler metal. Special formula

for very high vacuum furnace applications and for

use with titanium and zirconium. Used in super-

plastic forming operations.

Blue Typel ll 1K

Performs in extremely high  temperatures. [vtgfer base] 9

Formulated for use on reactive base metals such
as titanium and zirconium.

Technical Data Sheet © 2019 Wall Colmonoy Corp. (USA)
Wall Colmonoy | Web www.wallcolmonoy.com | Email wcc@wallcolmonoy.com

PAGE 2 of 6



WALLCOLMONOQY CORP. (USA]

Yellow Stop-0ff™ for Torch Brazing
image source: AWS Brazing Handbook P. 238

Thisisageneral purpose water-base Stop-0ff™ used
in controlled-atmosphere furnace work to prevent
the molten filler metal from flowing into unwanted
areas such as threads, holes and cast surfaces.
This product combines the protection offered by
the Nicrobraz® Green Stop-Off™ material with the
ease of removal of the Nicrobraz® White Stop-Off™
products.

It can be used with almost any type of base metal
(except reactive metals, such as titanium and
zirconium), brazing method, or filler metal. It is
effective with nickel, copper and silver brazing
filler metals. Yellow Stop-Off™ Type Il can be used
with flux for controlled-atmosphere furnace and
torch brazing, as well as molten-salt-dip brazing of
aluminum. When flux is used, the Stop-Off™ layer
should be heavy and the flux layer thin. A heavy layer
of flux will lower the effectiveness of the Stop-Off™.

Any Yellow Stop-Offf™M residue remaining after
brazing is not harmful to surfaces and does not need
to be removed. However, if removal is desired, the
brazement can be blasted, wire brushed, or etched
in a solution of deionized or distilled water, 10%
nitric acid, and 2% hydrofluoric acid heated to 65°C
(150°F) or in a molten-salt cleaning bath.
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Green Stop-0ff™

Green Stop-0ff™ pen in use

Description:

Designed for all-purpose use, Nicrobraz® Green
Stop-0ff™ can be used with almost any type of base
metal (except reactive metals, such as titanium
and zirconium), any brazing method, or any brazing
filler metal. It is the finest surface-protection agent
made, and as such, provides the best assurance you
can get that filler metal will not reach any protected
metal surface. By confining the filler metal to joint
areas, the amount of required filler metal may be
greatly reduced. In addition to its primary function
of protection against brazing filler metal where it is
not wanted, it is used to protect areas not meant to
be overlaid when flame spraying metallic coatings.

Nicrobraz® Green Stop-Off™ will not contaminate
the atmospheres used in general furnace brazing
applications. It comes in various forms, as described
below.

Liquid, Type | (solvent-base):

Nicrobraz® Green Stop-Off™ can be thinned to any
viscosity desired with standard lacquer thinners
or acetone. It is usually applied by brushing, which
assures accurate placement and excellent control of
quantity. Screen printing, spraying, or dipping may
also be used, after obtaining the proper viscosity
for these methods. Whichever method is used,
extreme care should be exercised in application, to
prevent contaminating the brazed joint. Nicrobraz®
Green Stop-0ff™, as has been stressed earlier, is
supremely effective as a barrier against filler metals.
When a flux is used (as in torch brazing), the Stop-
Off™ layer should be heavy and the flux layer thin. A
heavy layer of flux will lower the effectiveness of the
Stop-0ff™ layer. (When using flux, Nicrobraz® Yellow
Stop-0ff™ is generally most effective.)

Wall Colmonoy | Web www.wallcolmonoy.com | Email wcc@wallcolmonoy.com
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Type Il (water-base):

This is identical to the Type | Nicrobraz® Green Stop-
Off™ in performance and recommended uses. It
differs in that it is a water-base material requiring
less frequent agitation, has greater covering capacity,
is practically odorless, and is not flammable.

Green Stop-Off™ (Type I) felt-tip pen:

This is the easiest-to-use form. Besides making
barriers against the flow of molten metals with the
stroke of a pen, it can be used for making heat-
resistant markings on any metal surface. Markings
will survive temperatures through 1650°C (3000°F)
in the brazing furnace.

Application Procedure for Felt-Tip Pen:

Shake pen well before and during use. Ensure that

pen is shaken sufficiently to hear the mixing ball

rattle, prior to use. To start flow, press pen tip down
several times until it is saturated. Draw lines, as with
any marker pen, on surfaces that are clean and free
of oils, rust or wax. To replenish flow, press down
once. Keep capped when not in use.

Removal Procedure:

Nicrobraz® Green Stop-Offf™ residue remaining
after brazing is not harmful to surfaces and may be
removed by any of several methods. (1) vapor blasting,
(2) grit blasting, (3) wire brushing, (4) polishing, (5)
pickling in a solution of deionized or distilled water,
nitric acid (10%), and hydrofluoric acid (2%), heated
to 65°C (150°F).

Recommended Uses:

Use Nicrobraz® Green Stop-Off™ to prevent the
flow of brazing filler metal into threads, holes, cast
surfaces, and the like. It can be used with almost any
base metal, ferrous or non-ferrous. The exceptions
are reactive metals such as titanium, zirconium,
and their alloys (which require Nicrobraz® Orange
or Blue Stop-Off™). Nicrobraz® Green Stop-Off™
holds back any type of brazing filler metal, including
nickel-based, copper, silver, etc.
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White Stop-0ff™

White Stop-Off™ brushed onto bracket

Description:

Nicrobraz® White Stop-OffiM acts as a parting
compound to prevent the accidental brazing of
surfaces of adjoining parts being furnace-processed.
It also prevents the sintering or cohesion of stacked
parts during furnace heat treatment. It is specifically
formulated to prevent contamination of either the
base metal or filler metal. White Stop-Off™ may be
used in vacuum brazing furnaces without causing
contamination or objectionable outgassing. It comes
in three forms, as described below.

Powder:

Nicrobraz® White Stop-Off™™ powder can be mixed
with any of the solvent- or water-based Nicrobraz®
Cements. Reference specific Technical Data Sheets.
The proportions of powder to cement may be varied
to get the consistency needed for the intended use.
The mixture may be applied by brushing, dipping,
or spraying with a paint gun. It should be agitated
frequently to keep it in suspension.

Type | (solvent base):

Nicrobraz® White Stop-O0ff'™M when shaken well can
be applied by brushing, dipping or spraying. It can
be thinned to any desired viscosity with a standard
lacquer thinner or acetone, both of which are
flammable. The application should be heavy enough
so that the base metal cannot be seen through the
Stop-Off™.

Type Il (water-base):

Thisisaveryviscous material thatis normally applied
with a syringe to areas such as small holes, to prevent
filling with brazing filler metal. It can be thinned with
deionized or distilled water for brushing, dipping

Wall Colmonoy | Web www.wallcolmonoy.com | Email wcc@wallcolmonoy.com
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or spraying. It has excellent covering properties, is
practically odorless and is not flammable.

Removal Procedure:

Nicrobraz® White Stop-Off™ remaining after brazing
is easily brushed or wiped away. Any Nicrobraz®
cement used with the Stop-OffiM will gas off
completely, leaving only the powder residue. To
remove from interior surfaces, immerse the piece
in a solution of deionized or distilled water, 10%
nitric acid, and 2% hydrofluoric acid heated to 65°C
(150°F), or in a molten-salt cleaning bath.

Red Stop-Off™

Red Stop-Off™ applied to small holes on an ultra-cell

Description:

Nicrobraz® Red Stop-Off™ Type Il (water base) acts
as a parting compound designed for furnace use.
It can also act as a barrier against molten brazing
filler metal. It works on any base-metal surface and
is ideal for furnace work of any kind. It is chemically
soluble, which assures complete removal of any
remaining residue, making it an excellent choice for
use on parts with small internal holes, fine threads,
fine wire screens, or other parts with fine details. At
high temperatures, it does not contaminate furnace
atmospheres, either vacuum or hydrogen, argon, or
other gases.

Nicrobraz® Red Stop-Off™ Type Il can be thinned to
the desired consistency with deionized or distilled
water. As with the Nicrobraz® Green Stop-Off™,
brushing is the recommended method of application,
however, it can also be applied by spraying, dipping
or screen printing. Regardless of the method, care
must be taken during application so as not to inhibit
the proper brazing of the joint.
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Removal Procedure:

Residue remaining after brazing is easily removed
by either (1) Brushing where joint design permits,
(2) Use of a 10-15% nitric-acid solution, at room
temperature to 50°C (120°F) for austenitic stainless
steel base metals, or (3) Use of a 10-15% hydrochloric
acid solution at room temperature to 50°C (120°F)
for low-carbon and alloy steel base metals. Short
time immersions in these solutions will not harm
austenitic or martensitic stainless steels, or have
any detrimental effect on mild steel.

Orange Stop-Off™

Orange Stop-Off™ brushed on vane segment

Description:

Nicrobraz® Orange Stop-0ff™is specially formulated
for use with reactive metals, such as titanium
and zirconium, and for use in very-high-vacuum
furnaces. It is applied to areas where the flow of
filler metal is not wanted, or to surfaces that are not
to be joined. Nicrobraz® Orange Stop-0ff™ is made
from high-purity materials and will not contaminate
metals, or a high-vacuum atmosphere. It is also
an effective high-temperature lubricant, and will
prevent damage to surfaces that are in contact and
subject to movement, as in a super-plastic forming
operation.

Type | (solvent base):

Nicrobraz® Orange Stop-Off™ can be thinned to any
viscosity desired with standard lacquer thinners or
solvents. It is usually applied by brushing, which
assures accurate placement and excellent control
of quantity; but can also be applied by spraying or
dipping, after thinning to the proper viscosity for
these methods. Whichever method of application is
used, care must be taken to assure that none of the
Stop-0ff™ gets into the areas to be brazed.
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Removal Procedure:

Residues remaining after brazing can be easily
removed by wiping or brushing. The binder gases off
completely during the heating cycle, leaving only an
easily removed powder.

Blue Stop-Off™

Blue Stop-0ff™ brushed onto surface part

Description:

Nicrobraz® Blue Stop-OffiM Type Il (water base)
is specially formulated for preventing the flow
and adherence of brazing filler metals on reactive
base metals, such as titanium and zirconium, and
on super alloys. It is also an effective lubricant in
super-plastic forming and drawing applications, by
preventing damage to contacting surfaces subject
to movement. It has excellent covering capacity, is
practically odorless, and nonflammable.

Nicrobraz® Blue Stop-Off™ performs in extremely
high temperatures and ultra-high vacuum furnace
atmospheres. Made of high-purity materials,
Nicrobraz® Blue Stop-Offf™ will not contaminate
metals or high-vacuum atmospheres. It is effective
with a wide range of brazing filler metals.

Application Method:

Nicrobraz® Blue Stop-Off™ may be applied using
a variety of methods, including brushing, spraying
and dipping. Brush application assures the most
accuracy and control. When spraying or dipping, the
Stop-0ff™ material should be thinned with deionized
or distilled water to the desired consistency.

Removal Procedure:

Residues remaining after brazing can be easily
removed by wiping or brushing. The binder gases off
completely during the heating cycle, leaving only an
easily removed powder.
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Type | stop offs are solvent-based and may have
associated physical hazards such as flammability.
Type Il stop offs are water-based and, although not
flammable, may have specific hazards which need to
be addressed.

Conduct application of stop off compounds in
a suitable area taking into consideration the
engineering controls which may be required. Read
and understand the MSDS before using any stop off
product.

The information provided herein is given as a guideline to follow.
It is the responsibility of the end user to establish the process
information most suitable for their specific application(s].

Wall Colmonoy Corporation (USA) assumes no responsibility for
failure due to misuse or improper application of this product, or
for any incidental damages arising out of the use of this material.

updated July 2019
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