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GQl before & after Grinding

GQI stands for Grind Quality Index, which is a measure of the efficacy of the
grinding with respect to the target rail profile. The GQI value 100 indicates that the
target profile has been achieved fully. The lower the value, the more is the
deviation from the target profile. During the run, GDMS screen displays GQI for
both the rails before and after grinding separately. So at a glance, one can see the
improvement in the profile.

Filling-up RDSO Proforma for Grinding

RDSO has issued a proforma (copy attached as annexure ‘A’) to be filled-up by
the field units for monitoring of the Rail Grinding. The items given in the proforma
are similar to those discussed above. The proforma needs to be filled every time
before and after grinding and a copy (soft as well as hard) should be sent to
RDSO for studying, decision making and issuing necessary guidelines to the field.

Monitoring Fire Hazards

Due to lot of sparks generated during the grinding, cases of fire may take place in
the section. This should be taken care of by proper watch and taking necessary
action.

Watch Grinding History

The grinding machine produces the history of the work done during the day giving
the details of the track km, location, pattern used for each pass, speed of grinding
and GQI before and after grinding for both the rails. This should be studied and
see that the parameters selected were alright and GQI has improved after grinding
in general. At isolated locations, GQI may reduce marginally, may be due to the
error of measurement etc. A sample grind history sheet is attached as Annexure
‘C.

Rail Grinding has proved to be a very useful maintenance tool for reduction in
damage of the rail, wheels and other track components and increasing their life
substantially. The safety performance and the maintenance requirements of the
infrastructure get reduced due to lesser damage and failures. It is therefore,
necessary for the field engineers to understand the grinding technique and
procedure properly and take the necessary action at their level to reap its benefits.
For the benefits of the field staff, a DOs list
is attached as annexure ‘B’ for a quick

Please contact the author, in case of
check.

suggestions/ clarifications -
Sr. PROFESSOR/TRACK IRICEN
pkgarg@iricen.gov.in 9422521302
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Annexure ‘A’
RAIL GRINDING MONITORING PROFORMA
( Details of Test Locations )

RIY. o Divn oo, Section .....ccoiiiiiiiii KM/TP i,
Rail Section/UTS .........ccoevvevnennn. Type of Sleeper .........ccocennee. Sleeper Density ........c..cceeueennne Ballast cushion........
Tangent/Curved track ................. Degree of curve .........ccceeeneeee. Line (UP/DN) .......ccceeneeee. AxleLoad .........covveninnennn
Total GMT carried .................... GMT (Current) ......cocoevennenen Date of Grinding .............c........ Gauge (inmm) ...............
Engineered Rail Profile Template used ........cccooieinnenne.
Observations on Left Rail Observations on Right Rail
S.No ltem Before After Before After Remarks
Grinding Grinding Grinding Grinding

9¢

A Visual Inspection (severity be indicated)*

1. Gauge corner chipping

2. Flow of rail top / Burring

3. Rolling Contact Fatigue
(Visual inspection & Dye Penetration test)

a) Gauge face (65 to 16 deg) (Y/N)

Shoulder of Rail (16 to 6 deg) (Y/N)

b)
c¢) Crown of Rail (6 to -4 deg.) (Y/N)
d) Pitch of fatigue cracks (mm)

e) Length of fatigue crack (mm)

4. Wheel burns and Scabbing

5. Any other defect observed

B Corrugation

1. Wavelength (in mm)

2. Length of track (in metre)

C Hunting
1. Wavelength (in metre)
D Track Geometry (in mm)
1. Gauge

2. Cross level

3. Unevenness (3.6m/7.2m chord length)

4. Alignment (7.2m/9.6m chord length)

*Hard & soft copies of Photographs of the test locations before and after grinding, after Dye Penetration Test indicating condition of rail (size of defect, location in
Km, Line, indication of gauge face, direction of traffic) be sent.
Date : ( Signature of Inspecting official

With Name/Designation)




x4

Observations on Left Rail

Observations on Right Rail

S.No ltem Before After Before After Remarks
Grinding Grinding Grinding Grinding
E Type of contact of wheel on Rail
1. One point contact
a) Contact Bandwidth (mm)
b) Position (Centre line) from gauge face side
(mm)
2. Two point contact
a) Contact Bandwidth (mm)
b) Position (Centre line) from gauge face side
(mm)
3. Multiple point contact
a) Contact Bandwidth (mm)
b) Position (Centre line) from gauge face side
(mm)
F Wear of rail (in mm) To be measured by MiniProf
1. Gauge face Rail Profile measuring
2. Top table equipment and hard & soft
copies of rail profiles be sent.
G Metal removal in grinding
a) Crown (mm)
b) Gauge face (mm)
H Surface Hardness (in BHN)
I Weld dip (in mm)
J Roughness (Microns) —immediately after grinding
Date : ( Signature of Inspecting official

With Name/Designation)




RAIL GRINDING MONITORING PROFORMA
( Route Specific Details )

Railway ............ Divn ..o Major Section ............... From Km/TP............. To Km/TP............. Line (UP/DN/SIngle) .....ccoeveuieiiiiniinennnn,
Rail Section and UTS .......... Rolling mark of rails ............... Type of sleeper ............... Sleeper density .............c..... Ballast cushion ...................
Start Date of Grinding cycle for major section ................ Date of last TRC run ............... Total GMT carried ....... Annual GMT ......... Axle Load ......
Completion Date of Grinding cycle for major section ...................

Tangent Track Curved Track

S-No. Item Left Rail Right Rail | Dedreeof
curve

. . Remarks
Outer rail Inner rail

A Full details of locations before grinding - Details to be

1. Rolling Contact Fatigue (Head checks) enclosed as per the
2. Corrugation format location wise
3. Hunting (Line & Km details)

4. Other defects (specify type)

8¢

B USFD Testing details of last grinding interval

No. of IMR defects in rail

No. of OBS defects in rail

No. of IMRW defects in weld

No. of OBSW defects in weld

S Bl il

Defect generation rate (DGR) of rails
(Nos./km/GMT)

6. Defect generation rate (DGR) of welds
(Nos./km/GMT)

C No. of fractures of last grinding interval

1. Rail

2. AT weld

3. FB weld

D Track Geometry before grinding

Average TGl of Gauge

Average TGl of Cross level

Average TGl of Unevenness

Average TGl of Alignment

S Bl i

. Overall TGI

E Wear Pattern of Wheels before grinding To be measured by MiniProf Wheel Profile measuring equipment and hard & soft copies of wheel
profiles be sent.

Note : The above details be provided for the period between two successive grinding cycles.

Date : ( Signature of Inspecting official
With Name/Designation)




Annexure ‘B”

DOs for the Guidelines of Field Engineers

DOs

1. General

e Arrange for proper stabling facilities for the machine at about 50 km distance.

e Identify the RCDs and plan for timely supply of diesel to the machine.

e Ensure that diesel does not spill onto the rubberized spark guards to avoid fire
during grinding.

e Make the arrangements for supply of water to the machine.

e Plan for the adequate traffic blocks for the machine working.

e Arrange for all the equipments for taking the required measurements.

e Collect the track data for feeding in GDMS software installed in the machine.
Note down chainages of the level crossings, SEJs, Points &Xings, Axle
Counters, start and end of Curves. Curve direction should be taken in the
direction of increasing km irrespective of direction of movement of traffic.

e Find out history of the rail wear, surface damage on the rail, USFD defects,
rail/weld failures etc in the section where grinding is being done and study the
change in these parameters as the grinding is done.

¢ |dentify the stretches of the track which will be skipped during grinding like rails
planned for renewal in next two years, rails having severe corrosion and liner
bite corrosion etc.

e Establish test sites.

e Open a separate file for each test site in your section. Take measurements at
the test sites as per RDSO proforma and keep in file.

e Open a register on the machine where all the observations/ defects noticed by
the P. Way supervisors and the officers will be recorded and the action taken
with date should be mentioned by the machine maintenance supervisor.

2. Before the Block

e Paint the sleeper prominently on either side of the SEJs and at the start and
end of the curve.

e Arrange for a pilot for the machine working.

e Ensure effective communication between FCC, RCC and on the ground.

e Counsel the staff and gatemen to keep everyone away from the machine
during its working to avoid injury.
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Counsel the staff to use safety gadgets such as helmet, goggles, reflective
jackets, shoes etc on the track as well as on the machine during machine
working.

Measure the rail profile with miniprof, carry out DPT and take surface
photograph at each test site before grinding (say within 15 days). Keep these
details in the file chronologically.

If the machine is to come back to the yard for the second pass as in case of a
curve, co-ordinate with the station master for proper setting of the point to
avoid accident.

. During Block on Track

Go on a motor trolley behind the grinding machine and look for the fire in track
or on cess, if any.

Check for the quality of surface finish visually for any irregular grinding, blueing
of the rail, skipped grinding etc.

See the facet width is about 4mm at the corners and about 10mm at the centre
of the rail.

Check the surface roughness at bad location and see that it is not exceeding
12 microns.

Check the profile at few places on straight and in curves after grinding with bar
gauge and see how close or away we are from the target profile. See whether
the profiles are within prescribed tolerances or not.

Check the rail crown radius with the star gauge and see that the radius after
grinding is about 250mm.

Check the contact band in straight and curve track at one or two locations
before and after grinding. Take a photograph and keep for record.

See that the dust collection system is working properly.

Inform any irregularity noticed to the machine operator and get it rectified.

See that a train with inflammable material is not passed by the controller on
adjacent track.

. DuringBlock on Machine

Check whether the motor angles, calibration of tachometer and calibration of
KLD has been done by the operator as per the schedule. Check yourself
before the block once a while.

Check the proper functioning of the water pump and water cannons etc.
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Check that all the motor are working properly. The indication comes on HMI
panel.

Make a chart in advance for the pattern to be selected during the first pass of
the grinding.

Synchronize the chainage of the track on the machine.

See whether the patterns being selected by the operator are correct.

See that the grinding speed is correct.

Check that the operator sequences the motors up and down correctly and
promptly on the obstruction.

Check whether the direction of the curve in GDMS software is same as
existing on the ground. Do not use GDMS suggested patterns for the second
and the third pass of the curve in case the direction is wrong.

Make sure to get the GDMS data corrected if the direction of curve is found to
be wrong so that the similar problem is not faced during the next cycle.

See that the patterns are changed promptly on entry and exit of the curves.
Check the GQI before and after grinding and see that generally, there is
improvement in GQI after the grinding.

Learn the working of GDMS software including recommendation for the pattern
and speed for the Il and |l pass on a curve.

Check the GQI before & after Grinding.

Check the active pattern selected in real time on the monitor.

Look for any alarm on HMI of the machine and see that corrective action is
taken promptly by the operator.

. After Grinding

Take rail profile after grinding within 15 days at the test sites.

Carry-out DPT test at test site 10-15 days after grinding and take a
photograph. Keep in file.

Take a surface photo at test site 10-15 days after grinding and keep in file.
Preserve the soft copies of miniprof measurements and photographs.

Overlay and Analyseminiprof reading i.e. rail profile before grinding, after
grinding and target profile. Calculate the metal cut and deviation from target
profile.

Ensure safe disposal of the grind dust in a yard.
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Clean the grind dust from the glued joints.

Check for the stone grind marks on the joggle fish plates.
Notice the change in contact band and analyse.

Fill-up RDSO proforma and send to track directorate.
Ensure that the machine engines
are not unnecessarily kept running
by the machine staff. ENERGY
SAVED IS ENERGY PRODUCED.

*kkkkkk
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Progress of Rail Grinding

Annexure ‘C’

Grinding Record Table

MP Range:

1249.0 to 9/2/2011 to

1252.0 Track#: 1 | TDL-ALD 9/2/2011

Curve Pass Hi\Lo GQl Pre | GQI Post
Date Time CurvelD Start End Length Desc # Pattern# | Speed | (Hi\Lo) (Hi\Lo) Avg Gauge

9/2/2011 | 16:23:16 1249.09 1249.17 | 1250.28 1060 | 0°40'R 1]10\39 18 | 40\ 75 41\ 81 1677.88
9/2/2011 | 16:31:12 1249.09 1250.28 | 1249.29 1006 | 0°40'R 2|6\37 -12.7 | 42\ 81 73\ 91 1677.29
9/2/2011 | 16:36:02 1249.09 1249.36 | 1250.28 878 | 0°40'R 3140\41 12.4 | 74\ 90 69\ 90 1678.14
9/2/2011 | 16:37:24 1250.41 1250.47 | 1250.65 177 | 1°7'R 1]10\39 15.6 | 50\ 77 66\ 78 1677.70
9/2/2011 | 16:40:45 1250.41 1250.65 | 1250.47 178 | 1°7'R 216\20 -15.3 | 66\ 76 72\ 90 1677.39
9/2/2011 | 16:43:18 1250.41 1250.47 | 1250.65 177 | 1°7'R 3140\36 16 | 74\ 93 78\ 92 1677.87
9/2/2011 | 16:44:59 1250.71 1250.8 | 1251.15 348 | 0°38'R 1]10\39 18.8 | 48\ 75 55\ 80 1677.36
9/2/2011 | 16:48:16 1250.71 1251.14 1250.8 352 | 0°38'R 2|6\31 -15.6 | 54\ 80 76\ 90 1676.39
9/2/2011 | 16:52:10 1250.71 1250.8 | 1251.15 347 | 0°38'R 3|17\41 15 | 74\ 90 78\ 89 1677.52
9/2/2011 | 16:52:29 T1251.24 1251.24 | 1251.24 6 1(10\39 17.9 | 86\ 39 88\42 1677.8
9/2/2011 | 16:56:19 T1251.24 1251.24 | 1251.24 6 214\38 -17.6 | 83\ 50 82\78 1677.16
9/2/2011 | 16:58:45 T1251.24 1251.24 | 1251.24 5 313\41 18.3 | 82\ 69 89\ 62 1678.09
9/2/2011 | 16:53:14 1251.24 1251.34 | 1251.45 118 | 1°3'R 1]10\39 17.6 | 54\ 77 80\ 81 1676.41
9/2/2011 | 16:55:59 1251.24 1251.45 | 1251.33 119 | 1°3'R 2|4\38 -18.4 | 79\ 79 82\93 1677.00
9/2/2011 | 16:59:28 1251.24 1251.34 | 1251.45 118 | 1°3'R 313\41 18.1 | 84\ 91 83\92 1676.65




