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9.

OPERATING INSTRUCTIONS
FOR THE
HH CS TORCH

It is imperative that the work area be clean, uncontaminated and dry. Using a commercial degreaser, clean
and degrease the worn section and adjacent areas. Acetone is hest for this operation, or use a cleaner that
does not leave a petroleum residue on the metal.

After initial cleaning, set up the part in lathe, preferably between centers. Otherwise chuck the part securely.
Care should be taken to center the work as accurately as possible, since eccentricity will create difficulties
in preparation and finishing.

Using a 90° tool bit, undercut the worn area, plus approximately 1/2” inch on either side. Bevel all shoulders
at 24°. Depth of undercut must never be less than .015” on radius. On brass or bronze alloys, undercut
.030” on radius. For bearing areas at end of shaft, leave 1/16” shoulder minimum. Use no oil or coolant.

Thread the undercut area, which increases the bonding area, the rougher the better. Fancy threads are not
required. Shallow undercuts should have fine threads .010” deep. Deeper undercuts (exceeding .050”
deep) use coarse threading .30” deep. Leave a slight land about 1/16” between end of thread and end of
undercut.

When any irregularity in the shaft exists, like oil holes or burs, which are created during the undercutting
and threading process, must be chiseled off to leave smooth surface.
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Use a commercial degreaser (acetone) to re-clean threaded undercut area. Do not touch the undercut of
adjacent area, even fingerprints will inhibit proper bonding.
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The speed of the lathe should be selected so as to produce a surface speed of 50 to 125 F.P.M. This
corresponds approximately to the following R.P.M. levels:

Upto11/2” Diameter............. 125-280 R.P.M.
11/2” to 3” Diameter............... 60-150 R.P.M.
37 10 B Digineler . o oemmssnssses 30-120 RPM
6” to 10” Diameter ................... 25-75 R.P.M.

Set lathe to recommended work speed. Set a pair of calipers to approximately .30” over finished diameter
of workpiece/

Pressure settings for bond coating should be as follows for all powders other than the alumunim bronze:\

The torch should be used to preheat the workpiece turning in the lathe, to a temperature of abhout 200°F.
(check with 200° F tempil stick) Heat small shafts up to 2” in diameter, 5 to 10 seconds per inch in width.

The position of the torch during the application is critical. The torch is held in a horizontal position,
perpendicular to the axis of the workpiece, and at a distance of 6” to 7” from the torch tip to the edge of
the shaft. This distance is critical to the proper reaction, which produces the metallurgical bond at the
shaft.

Starting about 3/4” outside the undercut region, apply a thin coar of bond coat. Continue to apply powder
until a thickness of .005” to .007” as been reached on undercut area, and 3/4” beyond. A good rule of
thumb is to apply bond coat until the base metal is no longer visible.

Remove container of hond coat from hopper and attach container of final coat, which has been selected

in accordance with desired finish. Maintaining a distance from tip to workpiece of 6” to 7”, start spraying
slowly at one end of hond coat. Traverse back and forth across the workpiece until buildup is approximately
.020” to .030” ove the finish diameter. Do not overheat, watch for any evidence of metal discoloration,
which indicated too high a temperature. Do not exceed 700° F. Use a 600° F to 650° F tempil stick to check
the temperature of the workpiece.

If temperature becomes excessive, remove flame from the workpiece and when temperature is satisfactory.
Intermittent stoppage in the process, for Dimensional checking or to allow the piece to stay cool, will not
affect the of the buildup. Continue rotating the part while it cools.

Finishing after part cools is dependent upon coating used. For machinable powders, HH CS 3038 and HH
CS 3060, use a sharp 90° carbide tool hit at recommended machining speeds.
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Machining should begin at the center of the deposit and the tool moved out to the edge of the deposit on either

side. Hand feeding is recommended until the high spots have been machined out of the built-up region.

For powders that are finished by grinding, grinding wheels, grit sizes, and speeds designed for hard metals

should be used.

HH CS Pro Torch
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HH CS 3000 BOND COAT LOW TEMPERATURE SPRAY POWDER
PRIMARY COATING FOR BONDING STRENGTH

General Characteristics

HH CS 3000 Bond Coat is a special “inert gas atomized” powder used as a preliminary coating of 0.010”
thickness, applied before putting on a finish coating. It can easily bond to clean oxide-free smooth surfaces,
giving a bonding strength of over 3000 PSI. Higher bond strengths are obtained on surfaces that are blast cleaned
with angular grit, or machined down with a threaded undercut. The bonded coating is left in the as-sprayed
condition to facilitate bonding of the finishing coat of the selected build-up powder. The particle size distribution
in the powder is designed to eliminate fuming during the spraying process.

Procedure

Follow the operating instructions for the HH CS 3000 exactly for easy and successful results. Do not overheat
the part being built up over 500° F, or the powder may crystallize and the process may fail. Use a 500° F Tempel
Stick to check your heat input, and if it gets to the above temperature range, let the part rotate in the lathe until
it cools, then continue with the build-up.

Application

HH CS 3000 Bond Coat is used primarily as an initial or primary coat on any type of shafting material except
pure copper. The low temperature spray process was designed primarily to rebuild worn areas on shafts. Areas
are worn due to loose bearing races, abrasion from packing glands, scars from bearings and bearing seals, or
any area that wears from friction. The amazing thing about the low temperature process is that a worn shaft can
be placed in a lathe, prepared, sprayed, machined, and put back in service in less than one-half hour, and the
part never gets warmer than 500° F. What makes this process so unique, is the bonding application which is
critical to a successful build-up. The heated bond particles are transferred by flame to the shaft and a molecular
bond is formed by small particles fusing with the many surfaces created by the threading process. This forms
a strong enough bond for the finish coats to be applied on top of the bond coat for a successful build-up.

Typical Properties

Normal Chemistry: Nickel 5.0, Aluminum 95.0
Bond Strength: 3500 PSI
Deposit Density 4.3 g/ce
Particle Size: -140+325 mesh
Melting Temperature: ~ Aluminum 1220° F
Nickel 650° F

Packaging: Available in 1 Ib. and 5 |b. containers
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HH CS 3028 LOW TEMPERATURE SPRAY POWDER
MACHINABLE-ALUMINUM BRONZE BUILD-UP FINAL COAT

General Characteristics

HH CS 3028 is a special “inert gas atomized” aluminum bronze powder used as a build-up over the initial HH
CS 3000 Bond Coat. It can easily bond to the initial bond coat and designed for build-up where a bronze finish
is required or desired. The metallurgical structure of this powder makes it the best for heavy build-up, virtually
unlimited. It has excellent wear resistance, resists wear by fretting, and also makes an excellent coating for
soft bearing surfaces. The particle size distribution in the powder us designed to eliminate excessive fuming
during the spraying process. It is a prime powder for building up of extremely worn areas, and has excellent
machinability and toughness. It is the most forgiving of the low temperature spray powders, and is also the most
popular build-up powder. It finishes extremely well and can also be sprayed on metal to create an antique look
for decorative purposes.

Procedure

Follow the operating instructions for the HH CS Torch exactly for easy and successful results. Do not overheat
the part being built up over 500° F, or the powder may crystallize and the process may fail. Use a 500° F Tempel
Stick to check your heat input, and if it gets to the ahove temperature range, let the part rotate in the lathe until
it cools, then continue with the build-up. If the initial bond coat has been applied, then the final coat must be
done immediately. If the part is left overnight, then re-machining will be necessary, so it is important to finish
the project started.

Application

HH CS 3028 is used primarily as a build-up on any type of shafting material except pure copper. It must be
applied only after the initial bonding powder has been applied. The low temperature spray process was designed
primarily to rebuild worn areas on shafts. Areas are worn due to loose hearing races, abrasion from packing
glands, scars from bearings and bearing seals, or any that wears from fiction. The amazing thing about the low
temperature process is that a worn shaft can be placed in a lathe, prepared, sprayed, machined, and put back
in service in less than one-half hour, and the part never gets warmer than 500° F.

Typical Properties

Normal Chemistry: Aluminum 10.0, Copper - Balance
Hardness: (Rockwall B) 65-75 Rb

Deposit Density 6.0 g/cc

Particle Size: -140+325 mesh

Melting Temperature: 1220° F

Packaging: Available in1 |b. and 5 |b. containers
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HH CS 3038 LOW TEMPERATURE SPRAY POWDER
MACHINABLE BUILD-UP FINAL COAT

General Characteristics

HH CS 3038 is a special “inert gas atomized” inconel® powder used as a build-up over the initial HH CS 3000

Bond Coat. It can easily bond to the initial bond coat and is a general purpose, build-up powder that has good

resistance to oxidation and has excellent wear resistance and very low shrinkage. The particle size distribution
in the powder is designed to eliminate fuming during the spray process. It can be used as an all around coating
where both wear and corrosion are problems. It is a prime powder for building up of extremely worn areas, and
has excellent machinability.

Procedure

Follow the operating instructions for the HH CS Torch exactly for easy and successful results. Do not overheat
the part being built up over 500° F, or the powder may crystallize and the process may fail. Use a 500° F Tempel
Stick to check your heat input, and if it gets to the above temperature range, let the part rotate in the lathe until
it cools, then continue with the build-up. If the initial bond coat has been applied, then the final coat must be
done immediately. If the part is left overnight, then re-machining will be necessary, so it is important to finish
the project started.

Application

HH CS 3038 is used primarily as a build-up on any type of shafting material except pure copper. It must be
applied only after the initial bonding powder has been applied. The low temperature spray process was designed
primarily to rebuild worn areas on shafts. Areas are worn due to loose bearing races, abrasion from packing
glands, scars from bearings and bearing seals, or any that wears from fiction. The amazing thing about the low
temperature process is that a worn shaft can be placed in a lathe, prepared, sprayed, machined, and put back
in service in less than one-half hour, and the part never gets warmer than 500° F.

Typical Properties

Normal Chemistry: Carbon .02, Chromium 14.0, Iron 10.0, Silicon 1.0, Nickel - Balance
Hardness: (Rockwall B) 74-82 Rb

Deposit Density 7.4 g/ce

Particle Size: -140+325 mesh

Melting Temperature: 2540° F

Packaging: Available in 1 Ib. and 5 Ib. containers






