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                            	Mobile Flash Butt Welding


TABLE OF CONTENT MobileFlash Butt Welding Uses of Mobile Flash
Butt Welding Various Options in Mobile Flash Butt Welding Staff
Requirement for Mobile Flash Butt welding Mobile Flash Butt Welding
Procedure Pre Welding Checks Actual Welding Procedure Testing of
Welds Precautions in Mobile Flash Butt Welding Mobile Flash Butt
Welding Mobile Flash Butt Welding is a Rail cum Road Machine.Mobile
Flash Butt Welding Plant is a four wheeled mobilevehicle, which can
travel on roads with rubberised wheelsand on rails with metal
wheels in which the following arefitted: Welding Equipment Welding
Parameter Recorder Separate units for Grinding & USFD Testing
Equipment Mobile Flash Butt Welding Plant moving on track Unloading
the welding Equipment from the vehicleModel AMS60 Made Schlatter
Unloading the welding Equipment from the vehicleModel K-920 Holland
Made Uses of Mobile Flash Butt Welding The basic use of the Mobile
Flash Butt Welding is to use theflash butt welding technique in
field which otherwisecannot be done using the static plant. The
Mobile Flash ButtWelding is preferable as the welds have much
better fatiguestrength and performance as compared to the AT
weldingotherwise used. It is basically used for the
followingpurposes: In construction works for converting free rails
or 3 railpanels (which is the maximum possible to be laid in
newlines due to transportation constraints) to LWR. In open Line
for Through Weld renewal to replace weldswhich have completed their
life. Various Options in Mobile Flash Butt Welding FIXED SITE
DEPOTS MOBILE DEPOTS MOBILE FBW PLANT The different options have
their own advantages & disadvantages: SL No FIXED SITE DEPOTS
MOBILE DEPOTS MOBILE FBW PLANT 1 Panels can be made at At
convenient locations, the Plant moves and reaches one point only.
depots can be setup and theevery point of welding. Transportation
has to panels will require to be be done.transported from this
location only. 2 Time for welding is Time for welding is min but
Time for welding less. Time forsetting up of plants takesmaximum as
plant to be transportation of some time at each location. setup for
each weld. No panels maximum. Transportation of
panelstransportation of panels. takes lesser time. 3 Suitable for
smallerSuitable for construction Suitable for construction lengths
of track whereprojects if the welding workprojects if the track one
set up can serveto form panels is to be done in possession can be
given for the entire stretch in parallel with the other works.the
plant to work. Work construction as well as In open line, suitable
for TWRwill commence only after open line.and the plant can be
setupthe rails are laid on near any level crossing orcompleted
formation. approachable location. Staff Requirement for Mobile
Flash Butt welding The Welding team may consist of one Supervisor
and twowelders. The educational qualification of the
Supervisorshould be minimum Diploma in Mechanical / ElectricalEngg.
or B.Sc and that of welder should be minimum Class Xor equivalent
pass. Zonal Railways should ensure periodictraining of welders on
Mobile Flash Butt Welding Plant. Thecompetency certificate of
welder of Mobile Flash ButtWelding Plant is issued by the Zonal
Railways. The Supervisor and Welder of the Plant should
haveacquaintance in knowledge of the following. Welding parameters
and its influence on quality of weldingand heat affected zone
Suitability of rails for welding Preparation of rails to be welded
including prestraightening of rails Procedure of welding of rails
Record of welds Post weld straightening of rails Finishing of
joints Marking of joints Testing of welds Precautions to avoid
defects in rail joints Mobile Flash Butt Welding Procedure There
are three basic mechanisms in the machine: CLAMPING MECHANISM
FORGING MECHANISM TRANSFORMER The Schematic representation of a
Mobile Flash ButtWelding unit is as follows: Basic Principle of
Flash Butt Welding The basic principle is that heat is generated by
electricresistance method at the ends of two rails to be
weldedwhich were firmly clamped into the jaws of the
weldingmachine. Both the jaws of the machine are movable and
assuch, the gap between the two rail ends can be adjusted. Pre
Welding Checks Preparation of rails before welding: In
constructionwork, the free rails transported to the site of work
areplaced over the uniformly spaced sleepers over the ballastbed on
the formation, without clipping them with thesleepers, with their
ends are butt each other. In open line, 7sleepers on either side of
the weld are to be opened out forthe welding process. Aligning the
rails in construction project Aligning the rails in construction
project Straightening & Cleaning of rail ends Straightening of
rails : The rails ends are required to bestraightened with the help
of hydraulic rams before weldingso as to get good alignment of the
welded rail . Cleaning of rail ends: The rail ends shall be cleaned
usinggrinders to get clean surface. Photo showing rail cleaned by
grinding Inspection of Rail ends A thorough inspection of rail ends
shall be carried out andthe deviation of vertical and horizontal
misalignmentshould be within the tolerable limits as given below:
Individual welded ends may have a maximum difference inheight of
1.2 mm as in case of second hand rails. If the rail wear is not
equal, the grouping of railsso that maximum difference of height
doesnot exceed 1.2 mm shall be done as shown in figure Welding of
second hand rails Second hand rails within the following limit of
tolerancecan also be welded using Mobile Flash Butt Welding: Rail
New Rail Second Hand Rail 60Kg 172.00 mm164 mm 52Kg 156.00 mm150 mm
90R142.88mm 139 mm Rail New Rail Second Hand Rail 60Kg 72.00 mm 66
mm 52Kg 67.00 mm 61 mm 90R66.68mm61 mmThe tolerance on the end
bends in the vertical plane should be (+) 0.7mm and (-) 0.0mmon a
straight edge of 1.5 m. Tolerances for rail in vertical planeThe
tolerance on the end bends in the horizontal plane should be (+) or
(-)0.7mm on a straight edge of 1.5 m. Tolerances specified for rail
endsThe dimensions of the head width of rail should be checked and
should be lessthan 0.5 mm deviation Rail head checking gauge for
60Kg rail Tolerances for rail endsThe rail ends shall be cut
vertically and these shall be as per tolerances given below: Actual
Welding Procedure Clamping the rail ends: The mobile flash butt
welding machine is loweredfrom the vehicle and the rail ends which
are close together are clamped. TheThe rail ends are then brought
together so that almost touch each other tocreate the flash. The
longitudinal and vertical alignment of the rail is correctedby
suitable adjustments of the machine. The rail ends being clamped by
the welding machine The rail ends being clamped by the welding
machine The rail ends clamped and welding process about tobegin
Close up view of the rail ends clamped by thewelding machine
Setting up the flash The rails are brought towards each other till
the flash starts.The flash will lead to heat generation which will
soften thesteel. The electric energy is switched on and thereby
allowingand electric current of about 5 volts and 35,000 Amperes
topass between interfaces of two rails. Lot of flashing takesplace
and considerable heat is generated by the passage ofelectric
current between the rail ends. The rail ends are moved to and fro
automatically by themachine till the temperature rises to the
fusion limits in therange of 1000 C to 1500 C. Starting up the
flash Flashing for welding Flashing for welding (another view)
Applying force The rail ends are then hydraulically pressed so that
thesoftened rail ends fuse together to form weld. At this juncture,
the rail ends are pressed together with anupset pressure of about
37 T. The final flashing takes place joining the two rail
endstogether. The welding is so regulated that any steel thatmight
have been oxidized during the heating process getscompletely
squeezed out. Applying hydraulic force Stripping the weld As soon
the rails are welded, they are made to pass througha stripping Unit
where all the extra metal called upsets ischipped off. The removal
of metal by stripping is so goodthat except the head no other
portion require any finishing. Stripping the weld Weld completedThe
average time taken for welding a joint is about 6 minutes per joint
and No.of joints that can be welded is about 50 to 55 joints per 8
hrs shift. Grinding rail endsThe rail table and gauge face of the
joints thus welded, arefinally ground to correct rail profile, by
means of a trolleygrinder for the rail table and by pneumatic
grinders for otherportions. Post straightening & Ultrasonic
TestingPost straightening: The rails are post straightened
mechanically to removehorizontal and vertical kinks so as to give
perfect alignment in both directions.Ultrasonic Testing: The welded
rails are then ultrasonically tested with normal 70and 45 probes.
Weld numbering and identificationEach weld shall be given a number
so as to identify the weld, welder andcorrelation can be
established between the field weld and the weld record. Testing of
Welds Weld recorder: The machine has a weld recorder which measures
and stores the weldingparameters. The results are stored in machine
and can be retrieved later on also. Print out canalso be obtained
of the welding parameters which can be used as permanent record.
Thefollowing parameters are recorded (figures in brackets are
standard values): Pre Flash Time (47 sec) Flash Time (95 sec) Boost
Time (07 sec) Up set Time (1.8 sec) Forge Time (2 sec) Current Set
(190 280 Amps) Forge Force (38 65 Tons) Up set Rail Use (12.7 mm)
Welding parameters will depend on section and metallurgy of rail to
be welded. These are,normally, specified by the manufacturer of the
plant. Before adoption, the welding parametersshall be got approved
from RDSO. RDSO shall consider parameters suggested by
themanufacturer while fixing the parameters. Standardized for Flash
Butt Welding Plant Zonal Railways / Owner of Mobile Flash Butt
Welding Plant arerequired to get the welding parameters
standardized for their FlashButt Welding Plant for different rail
chemistry and rail section inconsultation with RDSO, Lucknow before
regular operation of the plant.RDSO will standardize welding
parameters for a particular machine,make and model. These
standardized parameters shall be circulated toZonal Railways and
shall be applicable for same type of machineworking on other Zonal
Railways also. For Mobile Flash Butt WeldingPlant of particular
make for which standardized parameters exist,sample testing will be
carried out either at RDSO or at the nearest FlashButt Welding
Plant (having the testing facilities) in presence of RDFSOofficial
to check the compliance of machine. For all Mobile Flash Butt
Welding Plants, QAP will be approved by RDSObefore plant is put to
regular operation. The welding parameters shouldbe available with
welder of the plant and displayed at appropriate pointon the plant.
Following tests shall be conducted on the welds: Testing of Flash
Butt Welded Joints Hardness Test: Brinnel hardness test shall be
conducted on the test weldsample before conducting transverse load
test. The hardness value in HAZ shallnot vary from the hardness of
the parent rail by more than + 20 HB. Resultsshall be maintained as
per proforma given in Annexure VI C. Extent of heat affected zone
(max value in mm) Head 38 mm Web 39 mm Foot 36 mm The results of
tests shall be maintained. VALUES OF MINIMUM BREAKING LOAD AND
DEFLECTION IN TRANSVERSELOAD TEST: Testing Frequency of Flash Butt
Welded Joints Sample joints for first 1000 Joints welded by a
Mobile Flash butt welding plant will be tested at a frequency of
1in 100 joints and subsequently at a frequency of 1 in 500 joints.
As Per RDSO Manual Rail section Span Min.Min.Frequency of testing
BreakingDeflection Load (tones)At StationaryRDSO ManualAs per
Mobile & plant FBWP centre(mm)60 Kg. (UIC) NHH 1.25m115 301 IN
5001 in 10060 Kg (UIC) Cr. Mn. 1.25m110 121 IN 5001 in 100Alloy
steel60 Kg. UIC (90 UTS)1m150 201 in 1000 1 in 10052 kg. 90
UTS1m100 151 in 1000 1 in 10060 Kg (UIC) MM (721m135 301 in 1000 1
in 100UTS)52 Kg MM (72 UTS)1m100 301 in 1000 1 in 10090R MM (72
UTS)1m 80 301 in 1000 1 in 10075R MM (72 UTS)1m 70 301 in 1000 1 in
10060R MM (72 UTS)1m 60 251 in 1000 1 in 100 Testing of Flash Butt
Welded Joints Macro Examination test: One test joint for every
1000joints welded in case of mobile flash butt welding plantshall
be subjected to macro examination. 150 mm length ofrail with weld
at centre shall be cut and the sample shall besectioned in
vertical, longitudinal directions through theweld. One of the
sections shall be etched with 5 10%Nitric acid and also subjected
to magna flux test to ensurefreedom fro cracks, lack of fusion or
oxide inclusion. Extentof heat affected zone shall be measured for
head, foot andweb of the rail. These values should not be more than
thevalues achieved during standardization of weldingparameters of
the particular rail section and chemistry ofparticular make of FBW
Plant. Results shall be maintainedas per proforma. Precautions in
Mobile Flash Butt Welding End squareness of rail faces must be
ensured. Better weld strength with minimum value andmerely parallel
shape of heat affecting zone can be achieved using perfect matching
of rail ends. Secondary out put of current should be sufficient
enough to achieve complete fusion of buttingfaces. Butting stroke
should be sufficient for complete coalescence (not less than 12 mm)
Throughout Uniform and smooth auto trimming of the squeezed out
metal and completegrinding using profile grinder. Minimum and
nearly parallel heat affected zone of the joint should be achieved.
Facilities for auto recording of weld parameters including final
butting pressure shall beavailable. When weld is carried out in
situ, minimum 20 minutes time after trimming is required to passthe
first train through the weld with proper packing and support below
the joint. Track should be levelled. Excess butting pressure leads
to high joints. These are strictly prohibited and shall be
closelymonitored by trained departmental staff. To avoid buckling
of track, the continuous welding is prohibited in skeleton track
and a gapshould be left at every 500 m interval which will be used
for destressing. (In new line works) Night welding and welding
during rainy session to be avoided as far as possible for
obtainingbetter results. Target should not be fixed more than 40
joints per working day in order to keep sufficient timegap before
moving allowing the machine over the newly welded joints.(In new
line works) Computer printout has to be obtained for each weld just
after the execution in order to rectifythe variations in various
parameters as recommended before commencement of the next
joint..
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