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                            Lecture 2 FWB 32503 ADVANCED WELDING

Flash Butt Welding

3/23/2013

FWB32503 Lecture 3 - FBW

DEFINITION AND GENERAL DESCRIPTIONOTHER MEMBERS IN THE FAMILILY
ARE; Upset welding Percussion Welding

FLASH WELDING (FW) Categorized as RESISTANCE WELDING Weld
performed normally for butt joints Used High Current Desisity at
small contact points between the work piece. Pressure is
applied

3/23/2013

FWB32503 Lecture 3 - FBW

DEFINITION AND GENERAL DESCRIPTIONFLASH WELDING (FW) The weld is
completed by rapid upsetting the work piece Voltage applied to the
one part of the work piece which is clamped at the electrodes
Resistance heating occurs High amperage caused rapid melting and
vaporization at contacted metal and arcs form. The action called
Flashing

3/23/2013

FWB32503 Lecture 3 - FBW

PINCIPLE OF OPERATION BASIC STEPS OF FLASH WELDING SEQUENCE
Position the parts in the machine Clamp the parts in the dies
(Electrodes) Apply the Flashing voltage Start platen motion to
cause flashing Flash at normal voltage Terminate flashing Upset the
weld zone Unclamp the weldment Return the plated and unload (refer
Fig 18.1 page 583 AWS Welding Handbook Vol.2)
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ADVANTAGES1) 2) 3)

4)

5)6)

Applicable to circular, H and rectangle cross sections Suitable
to parts of similar cross section The molten metal film on the
faying surfaces and its ejection during upset act to remove
impurities from the surface. Preparation for faying surface not
critical except large surface. Rings of various cross section can
be welded Narrow HAZFWB32503 Lecture 3 - FBW

3/23/2013

LIMITATIONS1)

2) 3) 4)

5)

The high single-phase power demand produces unbalance on
three-phase primary power source. Ejection of molten metal during
flashing fire hazards Removal of flash and upset metal is necessary
Alignment of small parts difficult The parts to be jointed must
have almost identical cross sectionFWB32503 Lecture 3 - FBW

3/23/2013

APPLICATIONS

Applicable to ferrous and non ferrous metal Carbon steel Low
alloy steel Stainless steel Aluminium Alloy Nickel Alloy Copper
alloy Titanium alloy (Shielded by inert gas to avoid
embitterment)

Applicable to dissimilar metals if the upsetting characteristic
are similar Typical joint of dissimilar metal; aluminium to copper
Nickel alloy to steel

Typical Product

3/23/2013
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APPLICATIONS

Typical Products1) Automotive Industries; Wheel rims flash
welded rings 2) Electrical Industries; Motor and Generator frames,
cylindrical transformer case, circular flanges, seals etc. 3)
Petroleum Industries; Oil drill pipe with fitting 4) Railroad; High
carbon tracks done in the field using machine and portable
generating equipment mounted on railroad cars
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EQUIPMENT

Typical Machines consist of six major parts, The machine bed
which has platen ways attached Platen which are mounted to the ways
Two clamping assemblies, one of which is rigidly attached to each
platen to allign and hold the parts to be welded A means for
controlling the motion of the moveable platen Welding transformer
with adjustable taps Sequencing control to initiate part motion and
flashing current FW machine can be Manual Semi automatic Fully
automatic Large machine may be hydraulically or pneumatically
operated.

3/23/2013
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EQUIPMENT

Control and Auxiliary Equipment Integrated electrical control
unit controls; Welding current Plated position Silicon controlled
rectifier are widely used in machines drawing up to 1200 A from
power lines. Ignitron contactors are commonly used in larger
machine Electronic timers commonly attache to control preheat and
post heat cycle.
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EQUIPMENT

Dies Function as work holding device Current conducting
clamps
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EQUIPMENT

Fixtures and backup The function of fixtures and backup are To
rapidly and accurately locate two or more parts relative to each
other. To hold them in proper location while they are being welded
To permit easy release of the welding assembly

Fixtures either fasten to the machine or built-in Easy loaded
and unloaded fixtures for mass production
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EQUIPMENT

Fixtures and backup Points to be considered in designing a
fixturesQuick acting-clamp Insulating pins and locating strips to
avoid shunting welding current Use non-magnetic materials Permit
work piece to move guided Part of fixtures must be protected from
splatters and flash.
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WELDING PROCEDUREFig 18.2A,B and 18.3 The dimensions variables
(Page 586, 587) Fig 18.4 Welding current, Force and Time
Variables.(Page 588)
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WELDING PROCEDURE

Joint Fig. 18.5 (Page 589) Common Type of Flash Welds

Basic Design Rules Provide even heat balance result equally
compressive strength. The melting part must be consider in
designing the joints The work piece must be suitable for the clamp
and force direction Flash material escape must be consider.

3/23/2013
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WELDING PROCEDURE

Heat balance Uniform physical arrangement determine the heat
distribution in the weld parts. Flash loss and upset loss also be
equal Metal loss during flashing is differ from metal to metal
Non-alignment arrangement may result heat unbalance and
subsequently cause varying properties in the weld joint.
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WELDING PROCEDURE

Surface Preparation - Not so critical Initial Die Opening - Fig
18.2A , B and 18.3 Alignment - It is require to have proper
alignment of parts to be welded. Material Loss - Need to be
consider in design so that the final product meet the requirement.
Gas Shielding - Titanium need special shielding
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WELDING PROCEDURE

Preheating Three useful functions may be served by a preheating
operation. Raises the temperature of the parts which makes flashing
easier to start and maintain. Produces a temperature distribution
Extends the capacity of the machine .
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