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PREFACE 
 
Railway Board constituted a committee to look into the issue of scrapping of otherwise 
usable rubber metal bonded Must Change items of LHB Coaches. The Committee 
consisted of PED/CAMTECH as Convener and ED/Carriage/RDSO, CDE/RCF & 
CWM/PL/WR CWM/JUDW/NR as Members. The committee was asked to review 
specification of must change items, prescribed schedule for its change and formulate 
a scheme for examining the serviceable life. RDSO is required to notify revised list of 
must change items with scheme for further revision in the same. 
 
The committee examined OEM specifications, related service and running parameters 
taken for service life and maintenance schedules, maintenance manuals, guidelines 
on LHB coaches issued by CAMTECH, design modification done by RCF and actual 
field performance of these items on IR.  
 
The committee went into details on the system of maintenance of FIAT Bogie in 
Workshops & Coaching Depots, Vendor approval, procurement and methods to 
improve life of Rubber and Rubber metal bonded items used on FIAT bogie including 
its implication on large scale proliferation of LHB Coaches at higher speeds of 130 to 
160 kmph and has suggested measures to improve safety and reliability performance 
of FIAT Bogie.  
 
One of the main causes of concern in maintenance of FIAT bogie in Coaching Depots 
is inadequate cleaning of the bogie in Monthly (D2) and Quarterly (D3) schedule 
leading to development of corrosion on lower part of the bogie frame and associated 
components fitted therein including Rubber metal bonded items. This needs to be 
addressed to improve safety and reliability of bogie and its components. Improved 
methods of cleaning of under carriage of LHB coaches including FIAT Bogie with 
Advanced mechanized cleaning tried by Northern Railway at Lko Coaching depot can 
effectively address this issue. 
 
This report has been finalised taking into consideration previous studies, reports and 
performance of Rubber metal bonded must change items being used on FIAT Bogie 
of LHB coaches including feedback and suggestions received from Zonal Railways, 
RCF, RDSO, Workshops through Video Conferences, emails and telephonic 
conversations. Recommendations cover various issues identified related with 
performance of FIAT bogie including must change Rubber items and their effect on, 
safety, reliability, and maintenance practices being followed at Zonal Railways.  
 
Future plans of improvement in the quality of rubber items and safety and reliability of 
FIAT bogie and including improved maintenance practices have also been suggested 
in this report. 
 
 
 
 
 

(Jitendra Singh) (Samir Lohani) (Akhilesh 
Mishra) 

(Parivesh 
Sahu) 

(Sudhanshu 
Panwar) 

PED/ 
CAMTECH ED/Carriage/RDSO CDE/RCF CWM/PL/WR CWM/JUDW/NR 
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EXECUTIVE SUMMARY 

 
Indian Railways entered into TOT agreement with M/s. Linke Holfmann Busch GMBH 
(LHB) for manufacture of Stainless Steel Coaches (LHB design) having superior 
design having better passenger comfort, higher safety, speed potential, lower 
corrosion and better aesthetics. LHB coach body is designed by LHB and Bogie is 
designed M/s FIAT, Switzerland which are now a part of ALSTOM group. 
 
Railway Board vide letter No. 2007/M(C)/137/16/Must Change dated 13.07.2021 
constituted a committee to look into the issue of scrapping of otherwise usable high 
value rubber metal bonded Must Change items of LHB Coaches.  
 
The Committee consisted of following officers. 
 

1. PED/CAMTECH as Convener 
2. ED/Carriage/RDSO (Member)  
3. CDE/RCF (Member)   
4. CWM/PL/WR (Member) 
5. CWM/JUDW/NR (Member) 

 
The committee has been asked to review and upgrade specification of items included 
in the list of must change items, prescribed schedule for its change and formulate a 
scheme to implement examining the serviceable life of must change items. RDSO is 
required to notify revised list of must change items to Zonal Railways with scheme for 
further revision in the same. 

 
The committee examined OEM specifications, related service and running parameters 
taken for service life and maintenance schedules, maintenance manuals, guidelines 
on LHB coaches issued by CAMTECH, design modification done by RCF and actual 
performance of these items in field.  
 
The Committee also took into consideration the OEM documentation, previous 
studies, failure data and service life likely to be achieved on must change items during 
SS-I, SS-II & SS-III schedules considering prevailing field conditions on IR.  
 
Information, feedback and suggestions were collected from Zonal Railways, RCF, 
RDSO, POH Workshops through Video Conferences, emails and telephonic 
conversations.  Performance of Rubber items was collected from POH Workshops and 
Coaching Depots. Performance of indigenised Rubber items was also taken into 
consideration and it was observed that performance of even the best Indian source 
was not comparable to that of the imported ones. 
 
The committee also went into details on the system of maintenance of FIAT Bogie in 
Workshops & Coaching Depots, Vendor approval, procurement and explored methods 
to improve life of Rubber and Rubber metal bonded items used on FIAT bogie 
including its implication on large scale proliferation of LHB Coaches at higher speeds 
of 130 to 160 kmph. Accordingly, measures to improve safety and reliability 
performance of FIAT Bogie have been suggested in this report.  
 
Rubber and rubber metal bonded items of Fiat bogie are integral part of Bogie 
suspension and play vital role in ensuring safety reliability and passenger comfort. 
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One of the main causes of concern in maintenance of FIAT bogie in Coaching Depots 
is inadequate cleaning of the bogie in monthly and quarterly schedule leading to 
development of corrosion on lower part of the bogie frame and associated components 
fitted therein including Rubber metal bonded items.  
 
CAMTECH also interacted with industry to find solutions to the problem of inadequate 
service life of components on FIAT bogie within 18/36 months shop schedule.  
 
LHB coaches were introduced as an improvement in technological standards, and 
were also meant to be relatively maintenance free, as compared to the previous design 
of coaches. These coaches also have improved safety features, passenger amenities, 
riding comfort and aesthetics.  
 
The performance of indigenously developed Rubber and Rubber Metal bonded items 
and maintenance system has not stabilized. Apart from the problem of corrosion on 
FIAT Bogie and its parts, failure of various components specially, Breakage of 
primary/Secondary coil springs, wheel shelling, and wheel disc breakage cases are 
being reported from LHB stock.  
 
There are 09 Rubber Metal bonded items used on FIAT Bogie. Rubber items provided 
on FIAT bogies transmit accelerating and braking forces, provide controlled resistance 
in bogies rotation and curve negotiation, suppress and isolate noise and vibrations 
and provide Passenger safety, comfort. These factors assume greater importance as 
LHB coaches are running at higher speeds upto 160 Kmph also.    
 
The elastic properties of rubber change during lifetime, due to molecular alterations of 
the material. M/s ALSTOM have recommended that these components must be 
checked more often than usual structural parts, and with more care. It is essential that 
Bogie Rubber items must provide satisfactory service till next preventive maintenance 
schedule to maintain passenger safety, riding comfort and reliability of rolling stock. 
 
Performance of LHB coaches, FIAT bogie and Rubber Metal bonded items has been 
reviewed from time to time by various committees nominated by Railway Board. 
Requisite changes and corrective action have also been taken including revision of 
maintenance guidelines. 
 
Considering overall performance of LHB Coach as discussed in Para 5 and poor 
performance of Rubber and Rubber Metal bonded items of FIAT Bogie, there is need 
to improve cleaning and maintenance of FIAT Bogie in Open lines. Changes in 
maintenance schedules are also required to align them with OEM’s guidelines. 
Introduction of yearly schedule D4 (as recommended by OEM) with revised scope of 
work as finalized by RDSO will help in improving safety and reliability of FIAT bogie.   
 
Earlier on the same issue, Railway Board advised RDSO to review periodicity of 
change of Rubber Metal bonded items on FIAT bogie of LHB Coaches on the issues 
raised in CMMG/NER letter dated 04.06.2018. Based on the Two-man committee 
report dated 30.03.2019, correction slip was issued by CAMTECH vide letter no. 
IRCAMTECH.M.GWL.check sheet LHB Bogie dated 09.04.2019 to revise periodicity 
of Must Change Rubber Metal bonded items on FIAT Bogie for implementation by 
Zonal Railways. Replacement periodicity of AC LHB coaches for these items was 
extended from SS-II to SS-III schedules. Replacement periodicity on NAC LHB 
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coaches was kept during SS-II schedule ie at 36 months since failure of rubber items 
in these coaches were relatively very high.  
 
Failure of Rubber on 5 items is being observed from SS-I schedule itself.  Even when 
defective items are replaced on condition basis in SS-I schedule, these are barely 
providing service till SS-II schedule ie upto the total service life of 36 months.  
 
Failure of rubber items is drastically increasing after SS-II schedule on AC LHB 
Coaches. Intermixing of new and partially worn-out rubber components during SS-II 
schedule is not recommended considering large scale failure of remaining rubber 
components at later schedules. This adversely affects overall health and reliability of 
FIAT bogies. 
 
Also considering the increase in speed of LHB coaches to 130 KMPH, the wheels and 
springs and rubber components can be subjected to extra duress due to increase in 
speed. Since already there are issues relating to these components (Wheels, springs, 
rubber components), the committee opines that further enhancement in major 
schedules may have to wait until the corrective actions initiated are completed and 
visible improvements achieved before enhancing periodicity of maintenance 
schedules. 
 
Indian Railways have started to upgrade its track to run passenger trains at 160 Kmph 
on all major routes and these services are being introduced on LHB platform with 
existing design of FIAT Bogies. The performance of existing FIAT Bogie and its 
components is further going to deteriorate with the introduction of LHB rakes at the 
speeds above 130 kmph. The committee is of the view that there is immediate need 
to redesign, optimize and upgrade existing FIAT Bogie design and its components to 
provide reliable service to meet Indian Railways service and track conditions to 
satisfactory run at the speeds upto 160 kmph and above. 
 
Since performance of Bogie and its components has direct bearing on Passenger 
safety, train punctuality, changes in maintenance practices have also been suggested 
for coaching Depots and Workshops to improve the performance of FIAT bogie and 
arrest failure of Bogie components in service before these are due for replacement in 
next maintenance schedule.  
 
The committee has proposed changes in specifications of Rubber Metal bonded must 
change items of FIAT bogie, Warranty clause and replacement criteria for examination 
and periodical replacement with a view to maintain Rolling Stock safety, reliability, 
passenger comfort in this report.  
 
Procurement is proposed to be centralized with one PU preferably RCF through 3 
years Rate contract. Supply to be regulated with Quarterly supply schedule given by 
each consignee. Kit contents to be revised in line with OEM approved range of 
products.  
 
All future supplies of Rubber items may be procured with rejection criteria clearly spelt 
out in the technical specification as under.  
 
“Failure of rubber components more than 2% between two shop schedules in open 
line and/or 5% during SS-I or SS-II schedule in Workshops will be considered as 
complete lot failure and supplier will be required to replace entire Purchase Order 
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supply Quantity under warranty obligations. Such suppliers should also be 
downgraded to developmental sources till they improve the product quality.” 
 
Following are the Terms of Reference item wise summary of recommendations given 
in this report.  
 
1. Review and upgrade specification of must change items  
 
1.1. RDSO to take over Specification of FIAT Bogie Rubber Metal bonded items as 

a single agency for vendor approval, monitor performance, warranty claims and 
weed out poorly performing vendors in terms of Railway Board letter No. 
2021/M(PU)/1/25 dated 05.08.2021. Para 5.4.1 (i) 

 
1.2. RDSO to revise and upgrade existing technical specifications of Rubber Metal 

parts for use on Indian Railways based on the revised design parameters of 
LHB NAC coaches and based on the suggestions given on FIAT’s 
specifications, additional provisions to be incorporated to suite Indian 
conditions and Warranty clause of FIAT Bogie utilization of 4 Lac km per year 
enclosed at Annexure-III. Para 4.3 (i) & Para 5.3 (i) 
 

1.3. Contents of Kit for Rubber and Rubber metal bonded items of FIAT bogie may 
be revised in consultation with OEM approved vendors keeping in view of their 
range of production items. Para 5.4.2 (iv)  
 

1.4. Procurement of Rubber and Rubber Metal bonded items for FIAT Bogie may 
be centralized with one PU preferably RCF and these items are procured only 
in revised sets for PUs and Workshops. Para 5.4.2 (i) 
 

1.5. Centralized procurement and Rate contract may be finalised for 3 years 
duration covering requirement of PUS and Workshops. Para 5.4.2 (ii)  
 

1.6. Supply schedule may be revised on quarterly basis by each consumer ie PU 
and Workshops to ensure that shelf storage of Rubber items is minimized and 
these items are consumed in less than six months from the date of 
manufacturing. Para 5.4.2 (iii)  
 

1.7. All future supplies of Rubber items may be procured with rejection criteria 
clearly spelt out in the technical specification as under. Para 5.5 (i) 
 
“Failure of rubber components more than 2% between two shop schedules in 
open line and/or 5% during SS-I or SS-II schedule in Workshops will be 
considered as complete lot failure and supplier will be required to replace entire 
Purchase Order supply Quantity under warranty obligations. Such suppliers 
should also be downgraded to developmental sources till they improve the 
product quality.”  
 

1.8. Reusability of Rubber items in SS-I schedule must be ensured by following 
Wear limits, critical areas of examination and replacement criteria for Rubber 
and Rubber Metal bonded items as recommended by OEM and specified in 
ANNEXURE 12.13 “RUBBER AND WEAR PARTS” of LHB Maintenance 
manual issued by CAMTECH. (Copy enclosed at Appendix-V). Para 5.4.3 (ii), 
5.5 & 6.2.2.(ii) 
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1.9. The two options of Fluoropolymer based paint systems as suggested by M&C 

directorate may be tried out to reduce incidences of corrosion on FIAT bogie. 
Para 3.4 (i)  

 
2. Review the list of must change items and schedule for its change. 
 
2.1. No change is recommended on the list of Must Change Rubber items of FIAT 

Bogie as it is inline with original recommendations given by FIAT and the same 
is included in CAMTECH Maintenance Manual-2013 Annexure 12.6. Para 6.2.2 
(vi) 
 

2.2. Rubber items of LHB AC Coach Bogies may be replaced on 100% basis as 
Must Change items during SS-II schedule ie 36 months. Para 6.2.2 (iii)  
 

2.3. No change is recommended for replacement periodicity of LHB NAC Coaches 
ie SS-II schedule at 36 months interval. Para 6.2.2 (iv) 
 

2.4. As recommended by RDSO in its letter No SV.FIAT dated 12.02.2018 
(Appendix-I), Zonal Railways may adopt revised maintenance schedules on 
trial basis for a period of two years on selected LHB rakes. Para 3.1 (i)  
 

2.5. To improve reliability of LHB coaches, Rake links of LHB coaches running 
above 3500 km round trip basis may be critically reviewed for poorly performing 
LHB rake links and their pattern of examination suitably revised. Para 2.9 (ii) 
 

2.6. Zonal Railways to monitor performance of LHB coaches running at 160 Kmph 
separately and provide feedback to RDSO and PUs to identify weak areas so 
that timely action for changes in design and maintenance schedules can be 
taken. Para 4.3 (ii) 

 
3. Formulate scheme for examining the serviceable life of must change 

items and prescribed schedule of change for must change items. 
 
3.1. Workshops may develop testing fixtures and gauges to certify reusability of 

rubber items in SS-I schedule as per ANNEXURE 12.13 of CAMTECH 
maintenance manual based on the criteria mentioned therein. Para 5.5 (ii) 
 

3.2. Coaching Depots must clean the bogie in every trip and adopt corrosion 
protection measures after thorough cleaning in D2 and D3 schedules. Para 3.3 
(i) 
 

3.3. Considering large scale failure of Rubber items upto SS-II schedule and 
corrosion being observed, improvement in cleaning of FIAT bogies and 
corrosion prevention measures is required in D2 and D3 schedule in Coaching 
Depots. Para 2.8 (i), 2.9 (i), 3.2 (ii) & 6.2.2 (i)  
 

3.4. Advanced Mechanized cleaning of LHB Coach under gear and Bogie along with 
rust prevention measures may be adopted by Coaching Depots during D2 and 
D3 schedules to improve safety and reliability of FIAT Bogie, enhance service 
life and reduce environmental deterioration causing corrosion on under gear 
items and Bogie components. Para 2.6, 2.8 Para 2.9 (i) &Para 3.3 (ii) 
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3.5. Coaching Depots must keep records of out of course replacement of Rubber 

and Rubber Metal bonded items and provide periodic feedback to respective 
PUs, Workshops and supplier to assess overall performance of vendors and 
claim warranty replacement. Para 5.4.2 (vi) 
 

3.6. Workshops must ensure that replacement of Rubber items is done in sets and 
records maintained to ensure traceability and monitor performance of each 
vendor. Para 5.4.2 (v)  
 

3.7. To monitor performance of rubber items, traceability of FIAT bogie along with 
location wise records of Rubber and Rubber Metal bonded items must be 
ensured by Production Units, Coaching Depots and Workshops. Para 5.5 (iii) 
 

3.8. In order to improve the reliability of FIAT bogies, each Coaching Depot may 
identify systems and components of LHB coach, which are not performing to 
desired reliability in terms of Coach failures, Coach detachments at Primary & 
Secondary maintenance depot, Out of course repairs and premature failure of 
components. Based upon this analysis, certain additional activities of increased 
inspection and maintenance may be introduced by respective Coaching Depots 
to address areas where performance and reliability is not being achieved with 
the prescribed maintenance schedules and intervals. Para 2.9 (iii)  
 

3.9. Good maintenance practices and improvements achieved by Coaching depots 
may be shared with other Coaching depots to bring overall improvement in 
quality and reliability of maintenance of Rolling stock. These improvements will 
form the basis of revision of schedules and their periodicity in future. Para 2.9 
(iv) 
 

3.10. CRIS to develop format for data collection and report generation on the 
performance of FIAT bogies and Vendor wise performance of Rubber items and 
provide additional features on CMM module to store data of each FIAT bogie 
and performance of Bogie components. Para 5.4.2 (vii) & Para 5.5 (iv) 

 
4. RDSO is required to notify revised list of must change items to Zonal 

Railways with scheme for further revision in the same. 
 

RDSO may take necessary action to revise the technical specification and 
development of Vendors to develop improved quality of Rubber and Rubber 
Metal Bonded items and follow up other recommendations to improve reliability 
of FIAT Bogie. 
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1. Introduction 

1.1. Introduction of LHB design of passenger coaches on IR 

Indian Railways entered into TOT agreement with M/s. Linke Holfmann Busch GMBH 
(LHB) for manufacture of LHB design Stainless Steel Coaches. Accordingly, their 
inception and mass production in Railways started in 2002 and population is growing 
day by day. LHB design of coaches are superior in design having better passenger 
comfort, higher safety, speed potential, lower corrosion and better aesthetics. The 
maintenance practices for these coaches are also different and advanced than ICF 
coaches. 
 
LHB coach body is designed and manufactured by Linke Holfmann Busch GMBH and 
Bogie is designed and made by M/s FIAT, Switzerland which are now a part of 
ALSTOM group.  
 
LHB Coaches came in existence on IR since 2000. The first supply of coaches 
consisted of 21 AC Chairs cars and 3 Generator Cars. First rake of LHB Coaches was 
introduced in 2001 between New Delhi – Lucknow section as Shatabadi Express. 
Primary maintenance of this rake was based at NDLS Coaching depot of NR. First 
sleeper coach service was started as Radhani Express between New Delhi and 
Mumbai.  So, NDLS and BCT were the first major coaching depots having extensive 
experience in maintenance of LHB coaches.  
 
There are 09 Rubber Metal bonded items used on FIAT bogie viz Ball joint traction 
lever, Ball joint roll link, Traction center elastic joint (pivot bush), Lateral bump stop 
FIAT bogie, Rubber pad for longitudinal bump stop, Axle box pivot bush, Primary bump 
Stop for FIAT bogie, Pad for primary suspension, Rubber spring for FIAT Bogie. In 
addition, Pad for secondary suspension made of Thermoplastic Elastomeric is another 
important part of FIAT bogie suspension.  
 
Rubber and rubber metal bonded items of Fiat bogie are integral part of Bogie 
suspension and play vital role in ensuring safety reliability and passenger comfort. 
 
Bogie Rubber items transmit accelerating/braking forces and provide Passenger 
safety, comfort and must provide satisfactory service till next preventive maintenance 
schedule. Rubber Metal bonded items have the task of transmitting the braking and 
acceleration forces of the bogie, compensate relative movement in vertical and 
transverse suspension and elastically guide wheelset over the axle guide.  
 
The stiffness of the rubber bearings has a decisive influence on the travelling safety 
and comfort. The stiffnesses of the rubber bearing in the longitudinal direction are 
largely responsible for the highest speed obtainable, for the wear of the wheelset, 
which takes place mainly in the curves, and the resulting strain on the rails. 
 
The elastic properties of rubber change during lifetime, due to molecular alterations of 
the material. This phenomenon is called 'ageing'. M/s ALSTOM recommends that 
these components must be checked more often than usual structural parts, and with 
more care. It is essential that Bogie Rubber items must provide satisfactory service till 
next preventive maintenance schedule. 
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Performance of LHB Coaches including rubber items used on FIAT bogie along with 
less service life of these components has been reviewed by various committees in 
2005, 2013 and 2019 as described in detail in this report at para 2.0. 
 
It was observed that indigenized rubber components were not able to provide same 
level of reliability as compared to imported items supplied by OEMs approved by 
ALSTOM/FIAT. Railway Board therefore in the year 2005, decided to resort to import 
of Rubber items and replace indigenous rubber items in every shop visit at 18 months 
interval and 36 months for imported rubber items. 
 
The committee nominated by Railway Board finalized detailed Maintenance manual 
for LHB Coaches published by CAMTECH in April 2013. As per this manual, all rubber 
metal bonded items are must change items and were required to be replaced during 
SS-II schedule (in every 3 years) for AC and NAC coaches. Apparently, failure of 
rubber items was controlled by use on imported items as decided in 2005.  
 
Earlier same issue was raised vide CMM/G/NER letter S/22/LHB/CMM(G)/Misc dated 
04.06.2018. As a result, the Two-man committee nominated by Railway Board vide its 
report dated 30.03.2019 enhanced the replacement periodicity of must change Rubber 
Metal bonded items for AC coaches from SS-II (every 3 years) to SS-III (every 6 
years). Due to large scale failure of these items no change in replacement on NAC 
coaches was recommended.  
 
Initially only AC chair car and executive chair car coaches were manufactured by RCF 
under the TOT from M/s ALSTOM. Later on other variants i.e. GS, SCN, SLR etc. were 
also developed. Performance of bogie, its components including Rubber Metal bonded 
items depends on various condition i.e. coach design, loading-overloading, track 
condition and climatic condition. It is observed that performance of Rubber metal 
bonded components on NAC LHB coaches on IR is adversely affected as these are 
subjected to wide and extreme tare to gross load variation as compared to the original 
coach design received from OEM.  
 
Existing FIAT bogie design was optimised for European track and climatic condition 
and related standards. Field condition and climatic parameters prevailing on Indian 
Railways widely varies across the entire Indian sub-continent. Thus, poor performance 
and less service life of existing bogie components of bogie is natural outcome of actual 
field conditions of IR.  
 
As per ALSTOM guidelines, the rubber bearing items must be designed for a service 
life of 10 years. This is with the assumption that the distance travelled by the bogies 
per year is considered as approx. 200,000 - 300,000 km. Alstom Schienenfahrzeuge 
AG also guarantees all rubber and wear parts for a lifetime of 7 years for European 
Railways.  
 
Considering actual average running of 4 lacs Km/year for LHB coaches on IR, this 
design criteria falls short of reliable performance criteria than that is expected on IR 
network considering much severe environmental, operating conditions and varied 
track parameters. Due to this reason, performance of rubber items on FIAT bogie has 
always been a cause of concern and the same has been analysed in details in this 
report.   
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M/s ALSTOM originally recommended two heavy repair schedules termed as R1 and 
R2 at the time interval of 2 and 4 years respectively. These two schedules were to be 
carried out after 10 lacs and 20 lacs kilometer earning respectively. The periodicity of 
these schedules was revised based on actual performance of LHB coaches in the field 
based on various committees nominated to assess the field performance and 
recommendations on optimum maintenance schedules and details of activities to be 
to be performed in each schedule considering Indian field conditions.  
 
OEM maintenance manual for FIAT Bogie recommends replacement of Rubber items 
after service life of 10 lacs Kms ie W1 schedule in 2 years. This equates to 2.5 years 
of service on IR. Presently these items are must change items in SS-II (36 Months/12 
lacs Km for NAC LHB coaches and SS-III schedule (72 Months/24 lacs Km) for AC 
coaches (revised since April’2020 for AC Coaches from SS-II to SS-III schedule).  
 
Railway Board has now assigned the present committee to review the issue of 
periodicity of must change rubber metal bonded items of FIAT bogie, revision of their 
specifications with a view to improve service life and optimise maintenance. 
 
To finalise present report, the committee reviewed OEMs maintenance manuals / 
guidelines, LHB manual issued by CAMTECH and modification done by RCF. Actual 
performance of these items was collected from POH Workshops and Coaching 
Depots. Performance of indigenised items was also taken into consideration and it 
was observed that performance of even the best Indian source was not comparable 
to that of the imported ones. 
 
This report describes committee observations and recommendations to improve the 
safety and reliability of FIAT bogie including Rubber and Rubber Metal bonded must 
change items and their specifications based on study done and data received from 
field.  
 
1.2. Terms of references 

Railway Board vide letter No.2007/M(C)/137/16/Must Change dated 13.07.2021 
(Annexure-I) constituted a committee to review of must change rubber metal bonded 
items of FIAT bogie which are scrapping of otherwise usable high value rubber metal 
items. 
 
As per Railway Board’s letter, the Terms of references for the committee are given as 
under. 
 
a) Review and upgrade specification of items included in the list of must change 

items and accordingly upgrade the same. 
 
b) Review the list of must change items and its prescribed schedule for its 

change. 
 
c) Formulate scheme for examining the serviceable life of must change items 

and accordingly upgrading the same with up gradation in prescribed schedule 
of change for must change items. 

 
d) RDSO is required to notify revised list of must change items to Zonal 

Railways with scheme for further revision in the same. 
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Since this reference is specifically made on issue raised on usability of serviceable 
Rubber Metal bonded items of FIAT Bogie, the committee has focused its study mainly 
on these Rubber metal bonded items which are prescribed for periodic replacement 
and related field service conditions which affect their performance.   
 
1.3. Methodology 

Following methodology was adapted to the review of must change rubber metal 
bonded items of FIAT bogie of LHB design of coaches. 
 
a) FIAT- SIG instructions/specifications at the time of TOT. 
b) RCF instructions/specifications. 
c) Review of past instructions on the subject by Railway Board. 
d) Instructions issued by Carriage Directorate of RDSO. 
e) CAMTECH publications. 
f) Current instructions on replacement of Rubber Metal items during maintenance. 
g) Feedback and suggestions from Zonal Railways and Workshops. 
h) OEMs specifications. 
i) Information, feedback and suggestions collected from Zonal Railways through 

Video Conferences, emails and telephonic conversations. 
 
All workshops, RCF and RDSO were requested to submit comments, information and 
maintenance practices being followed on their Railway through online means of 
communication.  
 
Suggestions received were examined and draft recommendations prepared by 
committee were discussed with all Zonal Railways during Video Conferences held 
before submitting the recommendations to Railway Board for approval.  
 
2. Development of maintenance regime for LHB coaches on IR 

The maintenance regime for LHB coaches on IR has evolved based on the initial 
guidelines provided by M/s ALSTOM during the transfer of technology, field 
experience gained since LHB coaches introduced on IR and periodical review of 
performance of LHB Coaches. Performance of LHB coaches including indigenous 
Rubber items has been analysed from time to time by various committees.  
 
The chronological development of maintenance practices for LHB Coaches on IR is 
briefly discussed as under.  
 
2.1. Original recommendations of M/s ALSTOM/FIAT 

M/s ALSTOM recommended two heavy repair schedules termed as R1 and R2 at the 
time interval of 2 and 4 years respectively after the kilometer earning of 10 lacs and 
20 lacs respectively. Besides these, the bogie major schedules were also given by M/s 
FIAT at 2, 4 and 8 years interval ie after 10, 16 and 32 lacs Km of service respectively.  
 
2.2. Initial Instructions of Rly Board on LHB maintenance Schedules (2001) 

While introducing LHB Coaches on IR for the first time, Railway Board vide letter no 
95/M(C)/141/1 dated 16.05.2001 issued periodicity for maintenance of LHB coaches 
as under. 
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Schedule Periodicity 
T Trip Schedule 
Q 3 Monthly +/- 15 days 
IOH Yearly +/- 30 days 
POH 2 Yearly +/- 60 Days 

 
2.3. Six-man committee Report -IOH/POH periodicity (2005) 

The Six-man Committee formed by Railway Board to review the frequency of IOH and 
POH periodicity for LHB coaches considering experience gained by NR and WR 
observed that performance of rubber items even from best of the Indian source was 
not comparable to that of the imported ones. These components being critical bogie 
items directly affect the safety of operation were proposed to be replaced after every 
18 months considering failures being observed in service.  
 
The Committee recommended shop schedules at 18 months or 5 lakh km (SS-I), 36 
months or 10 lakh km (SS-II), and 72 months or 20 lakh km (SS-III). 
 
Railway Board deliberated the issue and vide letter No. 95/M(C)/141/1 (LHB) Pt. dated 
13.01.2006 decided schedules for LHB Coaches for the time being as under.  

 
Schedule Periodicity for all types of LHB Coaches 

T Trip Schedule 
Q 3 Monthly +/- 15 days 
IOH (SS-I) Yearly +/- 30 days 
POH (SS-II & III) 2 Yearly +/- 60 days 

 
It was also directed that These schedules shall be reviewed after 3 years by which 
time enough experience in running and maintenance of LHB coaches would be 
available. 
 
Later, Railway Board vide letter no. 95/MM©/141/1(LHB) Pt dt 22.08.2006 revised 
Shop schedule periodicity as under.  
 

Schedule Periodicity 
IOH (Shop schedule-I) 18 months/5 lakh km earned whichever is earlier 
POH (Shop schedule-II) 3 years /10 lakh km earned whichever is earlier 
POH (Shop schedule-III) 6 years /20 lakh km earned whichever is earlier 

 
The above schedules were advised to be implemented with details of activities to be 
carried out during each schedule as given in the Six-man committee’s report of 2005.  
 
The committee observed that the performance of FIAT bogie was badly affected 
due to poor quality and premature failure of indigenous Rubber and Rubber 
Metal bonded items. All Zonal Railways recommended to import rubber items to 
maintain safety and reliability. To tide over the crisis, all indigenous Rubber 
Metal Bonded items were planned to be replaced after 18 months of service ie 
during SS-I schedule as these were not performing well as compared to the 
imported items.  
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Accordingly, Railway Board decided that Rubber Metal items being critical for 
safety and reliability will continue to be imported to maintain the quality levels 
to ensure safety and reliability. Till such time imported rubber items are made 
available, indigenous rubber items will be replaced 100% during each shop 
schedule. 
 
Subsequently in 2008, km earning of schedules was enhanced vide Railway Board 
letter no: 95/MM©/141/1(LHB) Pt dt 08.05.2008. 
 

Schedule Periodicity 
IOH (Shop schedule-I) 18 months/6 lakh km earned whichever is earlier 
POH (Shop schedule-II) 36 months/12 lakh km earned whichever is earlier 
POH (Shop schedule-III) 72Months /24 lakh km earned whichever is earlier 

 
2.4. CAMTECH Maintenance Manual for LHB Coaches (2013) 

The present Maintenance manual for LHB coaches was published by CAMTECH in 
April 2013.  This manual was finalised by the committee nominated by Railway Board 
and has been kept updated by issue of amendments from time to time.  
 
It is important to mention that in the year 2005, based on Six-man committee report, 
Railway Board decided to import Rubber items with replacement periodicity of 36 
months and all indigenous rubber components were advised to be replaced at 18 
months interval since large scale failure on indigenous rubber items were reported by 
Zonal Railways. Accordingly, CAMTECH manual laid down change of rubber items in 
SS-II i.e, after 36 months as under.  
 
Annexure 12.6, Chapter 12 of CAMTECH Maintenance Manual specifies that All 
Rubber and Rubber/Metal Bonded Components of FIAT Bogie must be replaced 
during SS-II schedule ie after 36 months of service.  
 
As per ANNEXURE 12.13 “RUBBER AND WEAR PARTS used on FIAT Bogie, 
following 09 metal bonded rubber items of FIAT bogie are required to be 
replaced in SS-II schedule ie after 36 months of service. 

 
1) Ball Joint Traction Lever (PL No. 33500010) 
2) Ball Joint Roll Link (PL No.33500022) 
3) Traction Center Elastic Joint (PL No.33500034) 
4) Lateral Bump Stop (PL No.33500046) 
5) Axle Box Pivot Bush (PL No.33500060) 
6) Rubber Spring (PL No.33503000) 
7) Rubber Pad for Longitudinal Bump Stop (PL 33503795/ 33500058) 
8) Rubber Pad for Primary Suspension (PL No. 33503801) 
9) Primary Bump Stop (PL No.33503813/33500423) 
 

Thus above 09 Rubber Metal bonded items and 01 Thermoplastic item ie Minor Pad 
for Secondary Suspension are required to be replaced during SS-II schedule as Must 
Change item for FIAT Bogie. 
 
Apparently, above maintenance regimen was arrived at based on the improved 
performance of imported Rubber Metal bonded items imported since 2005 and 
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feedback obtained at that time ie 8 years later since the Six-man committee report of 
2005 was prepared.  
 
Committee’s observation 
 
The improvement in performance of rubber items is therefore attributed to the 
better performance by resorting to use of imported rubber components since 
2005 and replacing indigenous rubber items in service after 18 months of 
service.   
 
Since 2013, replacement periodicity of Rubber Metal bonded items was being 
followed during SS-II schedule ie 36 months for AC and NAC LHB Coaches. As 
a partial modification to this, replacement periodicity for AC LHB Coaches has 
been extended to SS-III (72 months) schedule since April’2019 based on the 
Two-man committee report of 2019. The effects of this change are not likely to 
be beneficial as discussed in Para 2.5 and 2.6 below.  

 
2.5. RDSO report on SS1 & SS2 SCHEDULE FOR LHB COACHES (Apr’2016) 

Vide Para 1.31 of Minutes of CME’s conference held on 26th & 27th October, 2015 at 
Mumbai, Railway board formed a group consisting of ED/Carriage/RDSO, 
ED/CAMTECH, CWM/PL/WR & CWM/LLH/ER to examine the SS1 and SS2 schedule 
of LHB coaches to suggest the scope of schedules by examining the service 
experience, failure/repair in open line, work done in workshop and manual of LHB and 
after consultation with equipment manufacturers etc. Also in the same meeting another 
committee consisting of ED/CAMTECH, ED/Carriage/ RDSO, CWE/WR & CRSE/ER 
was nominated to go into details and submit their recommendation for desirability of 
conducting of SS1 schedule of LHB coaches in depot itself. Since the scope of work 
for both the committees is related to LHB maintenance schedule and overlapping 
scope for both the committees, a common single report on both the issues was 
prepared. The committees went into the details of complete process of maintenance 
practices followed by various workshops and visited Lower Parel Workshop to see the 
practices in-vogue. 
 
the committee had taken CAMTECH manual as a reference document and based on 
the service life of various LHB components in Indian conditions, the provision in SS1 
& SS2 schedule were reviewed. In this report activities were identified to be carried 
out in SS1 Schedule and SS2 schedule based on experience gained by the Railways, 
consumption pattern, safety/passenger comfort aspects and criticality of the item in 
terms of its fitment.  
 
The committee also examined the possibility of carrying out SS1 schedule in Coaching 
Depot along with identification of infrastructure and M&P requirement and also the 
items to be stocked in Coaching Depot. The Committee deliberated on various options 
for doing SS1 schedule in coaching depot and depending upon the problems being 
encountered by the Railways, the recommendations were in variance between ER & 
WR due to varying field conditions.   
 
WR recommended that there is no need to send the bogie to the Workshop during 
SS1 schedule. Only repaired wheelsets with UT done and CTRB attended from the 
workshops be supplied to Depots. The remaining activities of SS1 Schedule of bogie 
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done in coaching depot itself as there are less problem of corrosion in WR in FIAT 
bogie. 
 
ER was of the opinion that it is possible to get SS1 Schedule done in coaching depot, 
provided that bogie is made available duly SS1 schedule carried out in workshops due 
to following reasons: 
 

a) With the SS1 schedule of bogie being done in workshop, there is no dilution of 
safety and as such the safety level will remain intact. 
 

b) Considering the level of corrosion being observed in FIAT bogie frame and 
other bogie items especially from the bottom side, it is essential to dismantle 
the complete bogie, provide proper anti corrosive treatment by way of jet water 
cleaning, repair/attention of corroded portion and shot blasting followed by 
proper surface protection procedure. This activity is not possible in coaching 
depot with the existing infrastructure available.  

 
In later development, Railway Board vide letter No. 95/M(C)/141/1 (LHB) P7 dated 
04.05.17 considering wide proliferation of LHB stock on IR advised Zonal Railways to 
plan and carry out SS-I schedule in the identified Coaching Depots after ensuring 
required infrastructure is made available instead of sending the coaches to 
Workshops.  
 
These instructions were deliberated in CME’s conference and slightly modified to carry 
out SS-I schedule of bogie in workshops vide RDSO letter no SV.FIAT dated 
12.06.2017. FIAT Bogies for SS-I schedules since then are being sent by Coaching 
Depots to Workshops accordingly. 
 
The committee’s observation on poor performance of Rubber/Rubber Metal Bonded 
items as discussed by the committee on page 17 and 62 are reproduced below. 
 

 
 

ITEMS REQUIRING MUST CHANGE DURING SS1 DUE TO POOR SHELF LIFE 
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 Committee’s observations 

 
(i) Severity of corrosion on FIAT bogies varies according to the service 

conditions and it is region specific. Cases of corrosion on FIAT bogie 
are high and cause of concern on ER but not in WR.  
 

(ii) Failures of Rubber and Rubber Metal bonded items in open line are 
between 15 to 18% on WR and ER. 
 

(iii) There is heavy rejection of must change rubber items in SS-I schedule 
in Workshops. 
 

(iv) Failure of rubber items of FIAT bogie in Open line and during SS-I 
schedule in Workshops indicates that they have outlived their useful 
service life well before 18 months.  

 
2.6. Two men committee report - Periodicity of Must Change item (2018-19) 

Earlier on the same issue, Railway Board constituted a committee for study of 
periodicity of change of must change items vide letter no.2007/M(C)/137/16 
Vol(xiii)pt(xii) dated 10.10.2018 based on the issues raised in CMM/G/NER letter 
dated 04.06.2018. The committee studied the must change periodicity of 15 items and 
a gist of their deliberations is given below:  

 
There are 09 metal bonded rubber items in FIAT bogie (viz ball joint traction 
lever, ball joint roll link, traction center elastic joint, lateral bump stop, axle box 
pivot bush, rubber spring, primary vertical bump stop, primary suspension pad 
and flexible pad longitudinal stop). As per CAMTECH Maintenance Manual 
(LHB), all rubber metal bonded items are must change items during SS-II (in 
every 3 years). 
 
During a meeting held in this regard, Lower Parel Workshop/WR & Jagadhari 
Workshop/NR mentioned that these rubber metal bonded items are not 
necessarily found in rejectable condition during Shop Schedule II. Lower Parel 
workshop mentioned that overall rejection percentage during SS II varies from 
0.12% (lateral bump stop) to 5.16% (primary bump stop) for different rubber 
metal components. Both workshops were of the view that rubber metal bonded 



Review of Must Change items -Rubber metal bonded items of LHB coaches Page 23 of 71 
 

items have residual service life after 3 years and can be used beyond the 
periodicity of 03 years on condition basis in AC coaches.   
 
Based on the recommendations of the report, periodicity of Must Change Rubber 
Metal bonded items on FIAT Bogie was revised to be replaced during SS-III (in every 
6 years) for AC coaches except Pad for secondary suspension and no change in 
replacement of for NAC coaches. 
 
Committee’s observations 
 
(i) The performance of Rubber items obtained from field in past indicated 

large scale rejection of indigenous supply of Rubber items as discussed 
in Para 2.5 and 2.6.   

 
(ii) During the study done in 2019 also, failure of Rubber items was reported 

by Zonal Railways. The decision of enhancing replacement periodicity of 
Rubber items for AC coaches from 36 months to 72 months is not 
technical feasible as discussed in details in Para 4 of this report. 

 
(iii) The performance of LHB AC Coaches with extended schedule 

replacement in SS-III ie after 72 months of service is further going to 
adversely affect the safety and reliability of FIAT bogie. Since by replacing 
these items in every 18 months shop schedule on piecemeal basis 
reduces the service life of partially newly replaced items and adversely 
affects overall reliability of LHB coaches and safety as well.  

 
2.7. Report on “Review of Maintenance Schedules of LHB coaches” (2019) 

Review of maintenance schedules of LHB Coaches was conducted by the committee 
comprised of PED/CAMTECH, CWE/NR, CRSE/NCR and CDE/RCF nominated by 
Railway Board vide letter No 2007/M(C)/137/16 Vol.(xiv) dated 23.07.2019.   

 
The committee visited PL and JUDW Workshops and analyzed failure of rubber items 
of FIAT Bogies as observed in the field and submitted report to Railway Board (report 
No. IR/CAMTECH.GWL.M.C.LHB 22.10.2019). Last three years of rejection analysis 
done by the committee emerged following pattern of rejection of Rubber Metal items. 

 
a. Rejection in SS-I schedule are in the range of 0 to 6.5%. 

 
b. Rejection in SS-II schedule are in the range of 8 to 24%. 

 
c. Rejection in SS-I(1.2) schedule is almost double of that in SS-I. 

 
d. Rejection in SS-III schedule for majority of items is in the range of 50-100% 

except Primary Bump Stop which has 40.24% rejection.  
 

e. Rejection in SS-III schedule for six items is very heavy and going above 75%. 
Thus, indicating these items do not have residual service life even to last upto 
SS-III schedule ie up to 72 months of service. 
 

f. Rejection in SS-III.2 schedule are disturbingly very high as compared to earlier 
SS-I schedules. It is slightly less than the rejection rate of SS-III schedule.  
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The pictorial presentation of rejection of rubber items is shown in graph  
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The committee had deliberated the performance of rubber metal bonded items of FIAT 
Bogie as under. 

Based on the field experience gathered by the committee, it was of the view that 
there is need to improve the quality and reliability of critical components of FIAT 
Bogie of LHB coaches including Rubber items (which have been cause of 
concern with indigenous supplies since beginning) before POH periodicity can 
be increased on Indian Railways. 

The residual life of all the rubber components which are must changed in SS-II 
and higher schedules, is being studied by RCF/RDSO so as to ascertain their 
service life and match the must change periodicity of all rubber items with major 
schedules. 

With the introduction of Air springs in all classes of coaches the damages of 
rubber components especially the secondary rubber springs and primary bump 
stops is expected to reduce drastically. This will pave way for enhancing the 
schedule periodicity of all the schedule of NAC coaches also. 

Technical specification for testing of rubber-metal bonded items for FIAT bogie 
need to be reviewed as per the specification suggested by OEM e.g. Quality plan 
and test plans, approval reports of the production tools, first article approval, 
Indian quality plans, test reports and first article reports and comparison 
between the imported and Indian reports. Information/Knowledge gaps in the 
above need to be filled up. 

The exercise to assess residual service life of rubber metal bonded items of FIAT 
Bogie could not be completed due to COVID-19 pandemic. Vendors have reported 
that collection of samples from field could not be done as marking particulars to identify 
make was not visible. Workshops have also reported same problem in component 
identification. Copy of report given by Central Railway is enclosed at Annexure-II.  

Committee’s observations 

(i) Perusal of photographs of Rubber components shown in Central
Railway’s report indicates heavy corrosion on metallic parts of Rubber
Metal bonded items and identification particulars provided by part
manufacturers are not visible. This necessitates the need for improved
and intensive cleaning of FIAT bogie to prevent corrosion on Bogie parts.

(ii) The service life of Rubber items as being observed in Open line can be
improved by minimizing environmental deterioration by intensive
cleaning of FIAT bogie during preventive maintenance in Coaching
Depots in D1, D2 and D3 schedules as recommended in CAMTECH
maintenance manual. The same is discussed later in this report.

2.8. RDSO studies on corrosion of FIAT bogie and related instructions 

The committee tried to find out the facts if corrosion is limited to Rubber Metal bonded 
items only or other bogie parts are also affected. It is observed that the issue of 
corrosion in FIAT bogie, Suspension springs and other parts fitted of the bogie has 
been reported by Zonal Railways to RCF and Carriage Directorate, RDSO on numbers 
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of occasion in past on FIAT Bogie frame and failure of Suspension springs. RDSO 
after examining the matter has issued recommendations to PUs, Open line and 
Workshops to take action and to prevent corrosion as mentioned below.   

(i) Washing of FIAT Bogie frame (RDSO Letter No SV. FIAT Corrosion Repair
dated 08.01.2016, CWM/JUDW letter no. 109-w/14 dated 23.06.2015)

NR reported high incidences of corrosion of FIAT bogie frames. It has come to
alarming level in some cases even in first shop visit of the coach. ER and WR
also reported similar incidences of corrosion in past. During shop visit of RDSO
team at JUDW it was noticed that bogie frames severely corroded and corrosion
was prevailing not only at the bottom plates but other parts/ connections
including all lateral members of the bogie also which were deeply corroded.

RDSO team during the visit of workshop, it was found that maintenance is not
done as per the stipulated criteria specially cleaning/ washing and surface
protection. The maintenance pattern followed in depots was also studied at
Tikiapara and NDLS. It was found that washing of Bogie is not being done in
D2 schedule and above schedules as stipulated under para 12.3 of CAMTECH
maintenance manual. This is causing lumps of dirt and dust clinging on to Bogie
frame and cause accelerated corrosion. Railways were asked to take following
action to avoid collision of bogie frame already in service.

A.) follow guidelines for regular washing/ cleaning of bogies during washing
line maintenance to minimise the corrosion of bogie frame, dampers and 
other body parts. The bogie frame should be washed as per schedules 
mentioned in Chapter 12 of CAMTECH maintenance manual.  

B.) Use high build epoxy primer and paint to RCF specification MDTD-166 
and MDTS-094, which is highly corrosion resistant during painting of 
bogies as stipulated in Chapter 12 camtech maintenance manual 

(ii) Corrosion of FIAT bogie frames (RDSO letter No.  SV. Bogie. General
dated 14.03.2016, 16.06.2016 and 18.05.2020, CWE/NR/s letter no
MW/Carr/GC/(LHB) policy/pt-II dated 20.02.2020

CWE NR reported heavy corrosion on lower frame of FIAT bogies after an
average age of 7 to 8 years leading to rejection of bogie frames. Vide RDSO
letter dated 14.03.2016 and 16.06.2016, recommendations to prevent corrosion
of bogie frame were issued as under.

1. Use of weathering resistant steel to chemical composition of EN10025
(Part-5) as raw material for Bogie frame.

2. Raw material steel plates surface protection by Linseed oil to IS:77.

3. Process of rolling to improve and surface discontinuities not to exceed
limits of 6.2.2. of EN10163-3.2004(E) and time lag between shot blasting
and painting should not be more than 30 minutes.
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4. Component level shot blasting of each component to ensure segregation 
of flawed components at early stage. 

 
5. Maintenance of bogies in shops and depots to improve as per CAMTECH 

manual Appendix C. 
 
6. Infrastructure in Workshops and depots for cleaning/washing facilities. 
 
7. Depots to ensure washing of bogie frame in every trip during primary 

maintenance by neutral detergent to M&C/PCN/101/2007 (now revised by 
RDSO to M&C/PCN/101/2020 Rev 1.0). 

 
8. Quality of paint to be upgraded to last till next POH. Use of high-

performance epoxy coating (two packs) to RDSO specification No 
M&C/PCN/123/2012 and paint manufacturing facilities to comply with STR 
M&C/PCN/043/2011 (Rev.1). 

 
9. Increase in length of Drain pipe of CDTS to prevent corrosion on Bogie. 
 
10. Replacement of corroded bogie frames under RSP. 
 

(iii) Corrosion of Flexi-coil springs in FIAT Bogies-Reg (RDSO letter 
No:SV.FIAT Spring Dated:- 05.01.2017 &14.03.2016 
 
The analysis of FIAT bogie spring failures has revealed that the failure starts 
from the corroded portion of the spring. The corrosion in the spring and other 
parts of bogie and bogie frame itself is accelerated due to the spillage of waste 
from the toilet system. This was established in the study of SAG committee set 
up for study of corrosion in FIAT bogies. One of the remedial measures 
suggested by the committee was to increase the length of discharge pipe of 
toilet and wash basin to a level of 225 mm from rail level. A clearance of 225 
mm be maintained between the pipe and rail level. This has however not been 
implemented as yet. The same were requested to be implemented by Zonal 
Railways to avoid accelerated corrosion on bogie components including 
Springs. 
 

(iv) Specification for primer and top coat paint to be used for helical coil 
spring of FIAT Bogies. (RDSO Letter no. SV. FIAT SPRING dated 
09.1.2017, 16.07.2015, 04.01.2017 & JUDW letter no. ACMT/Misc/JUDW 
dated 0401.2017 
 
RDSO clarified to JUDW to adopt following paint specification for procurement 
for use on helical coils springs of FIAT bogies against the generic spec given in 
FIAT spec No 17.248 which were reported as not sufficient for procurement 
purpose. 
 
Primer - Ready mix paint, air drying, red oxide zinc phosphate primer to IS 
12744:1989. 
Top Coat – Enamel synthetic exterior finishing to IS 8662:2004 along with ICF 
spec no ICF/MD/SPEC 045 Rev.03. 
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(v) Periodicity of Grit blasting of bogie frames (RDSO Letter on SV. FIAT 
Corrosion Repair dated 23.8.2017) 
 
In reference to para 3 of CWE/C. Rly Inspection note No. M713.W.Insp  
Notes/CWE dated 03.07.2017, Railways have reported that corrosion on FIAT 
bogie sets in after 2-3 years of service. Hence revision of instructions to 
increase the periodicity for grit blasting and painting beyond 6 years does not 
seems to be justified. However, a decision to the contrary can be taken with the 
approval on CME, if CWM certifies that the bogies are in good condition and do 
not require grit blasting. 
 

(vi) Corrosion in FIAT Bogies (RDSO Letter No SV. FIAT Corrosion Repair 
dated 19.9.2017 
 
In reference to para 4.1.1 Minutes of meeting of 16th CMG circulated vide 
RDSO letter No. MC/MTG/CMG-XVI Dated 18.07.2017, it was advised that 
Bogies which have achieved 10-12 years of life should be carefully examined 
for corrosion and should be replaced if required. 
 
Proper corrosion diagram to be maintained for LHB coaches by Workshops was 
advised. 
 

Committee’s observations 
 

(i) One of the main cause of concern in maintenance of FIAT bogie in 
Coaching Depots is inadequate cleaning of the bogie in Monthly (D2) and 
Quarterly (D3) schedule leading to development of corrosion on lower 
part of the bogie frame and associated components fitted therein 
including Rubber metal bonded items. 

 
(ii) The corrosion originates from bottom of the FIAT Bogie, propagates 

upwards and starts corroding all bogie structural parts as well as all 
fittings provided therein including metallic parts of Rubber Metal bonded 
items.  

 
(iii) While numbers of corrective measures have been taken in this regard 

such as use of corrosion resistant steel (EN 10025 Part 5) adopted since 
2016, revised specification of paint used on Bogie frame to prevent 
corrosion in service, it is observed that even after upgrading the steel and 
paint specification, corrosion of FIAT Bogie frame and its parts continues. 
It was also anticipated by the committee that with the phasing out of CDTS 
Toilet on LHB Coaches and conversion into Bio Toilet, FIAT Bogie 
corrosion will be reduced but cases of corrosion of FIAT Bogie are still 
being reported by Railways despite switching over to 100% Bio Toilets 
from the year 2018 onwards.    

 
(iv) The repeated recommendations of RDSO to carry out regular cleaning of 

FIAT Bogie and its components in D2 and D3 schedule has not yielded 
any positive results as it is not practically possible to intensively clean all 
parts of FIAT bogie without running out the bogie and carry out corrosion 
prevention measures on areas where paint has worn out.  
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(v) As pointed out by ER in the report of 2016 also (Para 2.4 above) it is 
difficult to carry out complete cleaning and adopt corrosion prevention 
measures unless bogie is run out in coaching depots, thoroughly cleaned 
and then corrosion protection measures applied.  

 
(vi) As mentioned in Para 2.6, there is need to clean the bogie before 

inspection is essential part of preventive maintenance and any 
abnormality, defects on Bogie frame or its components can be easily 
detected and corrective action taken.   

 
(vii) Recently an Advanced Mechanized cleaning of under gear and corrosion 

protection method has been tried in NR and results are very effective. It 
is possible to adopt this method during Pit line examination and 
effectively clean and adopt corrosion protection measures on Coach 
underframe and Bogie during D2 and D3 schedules. Recommendations 
to adopt practice this has been sent to Railway Board through RDSO. The 
present Committee is also of the view that since environmental conditions 
widely vary across Indian subcontinent, improved cleaning methods may 
be adopted by Coaching Depots.  

 
Committee’s Recommendation 
 
(i) Advanced Mechanized cleaning of under gear and Bogie may be adopted 

by Coaching Depots during D2 and D3 schedules to enhance service life 
and reduce environmental deterioration on LHB Coach under gear items 
and Bogie frame. 

 
2.9. “Review of maintenance periodicity of ICF and LHB coaches” (2020) 

As a part of Railway Board’s plan to identify “Areas for Improved Operational 
Efficiency over IR” circulated on 10th April’ 2020, vide item Sr. No. 7, GM/SCR was 
nominated as nodal officer to “Review periodicity of maintenance schedules 
(Locomotives, Wagons, Coaches, Signaling Gear) based on the technological 
inputs already provided and those in pipeline. Also compare with international 
best practices and identify inputs required to achieve such best practices”. 
 
As a part of this study, Periodicity of ICF and LHB Coaches was gone into details by 
a team of JAG/SG level of officers nominated to undertake an integrated view of all 
electrical and mechanical equipments of ICF/LHB coaches. The report of this 
committee was reviewed by a team of CRSEs and   compiled report on all Rolling 
Stock periodicity of maintenance schedules was submitted by SC Railway to Railway 
Board in April’2020. Important aspects related with present study are discussed below. 
 
Committee’s observation 
 
LHB coaches were introduced as an improvement in technological standards having 
improved safety features, passenger amenities, riding comfort and aesthetics. These 
coaches were also meant to be relatively maintenance free, as compared to the 
previous design of coaches.  

LHB coaches are given IOH/SS-I schedule at 18 months as against every 09 months 
for ICF coaches and POH schedule at 36 months as against 18 months for ICF 
coaches.   Thus, LHB Coaches have provided higher availability for passenger earning 
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with half of the maintenance schedule interval requirements as compared to previous 
design of ICF coaches.   

The design of FIAT bogie used on LHB coaches has been provided with superior but 
complex design of suspension, damping, load transfer components, Disc brake 
system and Wheel Slide Protection system. All these complexities in design and 
maintenance have prerequisite requirements of reliable and quality spares to be used 
during manufacturing, maintenance in Open line and Workshops.  

However, open line maintenance performance of LHB Coaches as analysed by SC 
Rly indicates that the even after two decades of indigenous development of parts, 
critical maintenance parts quality is not as reliable as compared to the imported 
supplies. Rubber and Rubber metal bonded items are the worst affected items.  

The comparative performance analysis of LHB coaches with ICF coaches analysed 
by that committee and possibility to increase the round trip beyond 3500 KMs for 
Rajdhani & other Coaches are briefly discussed below. 

Based upon data collected from SR, SCR & NR, Secondary maintenance 
detachments at other end per 100 coach holding for the individual railway and the 
overall for the four railways is tabulated below. 

A. Secondary detachment of coaches at NR of foreign railway Trains 

Sl. 
No. 

Type -LHB Average 
Holding 

Cases 
reported 

Per 100 coach 
holding 

 
1 

 
Rajdhani 

Secondary 
Detachment @ NR 
of Foreign Railway 

 
498* 

 
108 

 
21.68 

 

B. Secondary detachment of NR coaches in foreign railway 

Sl. 

No. 

Type -LHB Average 
Holding 

Cases 
reported 

Per 100 coach 
holding 

 
1 

 
Rajdhani 

Secondary 
Detachment of NR 
@ Foreign Railway 

 
638 

 
54 

 
8.46 

 

C. Secondary detachment of SCR & SR coaches in foreign railway 

Sl. 

No. 

Type -LHB Average 
Holding 

Cases 
reported 

Per 100 coach 
holding 

 

1 

 
Non- 

Rajdhani 

Secondary 
Detachment of 
SCR @ Foreign 
Railway 

 

218 

 

55 

 

25.22 
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2 

 
Non- 

Rajdhani 

Secondary 
Detachment of SR 
@ Foreign Railway 

 
216 

 
41 

 
18.98 

 
D. Sick marking of coaches of NR during secondary maintenance of LHB 

rakes and the KM earned by the coaches involved: 
 

(i) SECONDARYDETACHMENT @NR OF FOREIGN RAILWAY RAKES – LHB 

Sl No. ROUND TRIP KMs Per 100 Coach 
Holding 

1 ROUND TRIP KM RANGE < 4000 16.21 
2 ROUND TRIP KM RANGE 4000- 5000 29.70 

 
(ii)  SECONDARY DETACHMENT OF NR @ FOREIGN RAILWAY – LHB 

Sl No. ROUND TRIP KMs Per 100 Coach 
Holding 

1 ROUND TRIP KM RANGE < 4000 2.32 
2 ROUND TRIP KM RANGE 4000 – 4500 6.48 
3 ROUND TRIP KM RANGE 4500- 5000 30.83 

 
As can be seen from above, the reliability of LHB coaches is considerably reduced 
with increase in round-trip KM. Secondary detachments of LHB coaches are much 
higher with increase in round trip km pattern of examination. This fact reinforces action 
to be taken as recommended by the present committee in Para 2.7 & 2.8 above to 
intensify maintenance of FIAT bogie in Coaching depots. There is also a need to 
review existing LHB rake links and revert back to lower round trip Km pattern on badly 
performing routes till maintenance of respective coaching depots is improved.  
 
E. Comparison of Secondary detachment, Enroute detachment, Asset 

Failure, Punctuality Loss of LHB vs ICF Coaches  

The Comparison of performance of LHB and ICF Coaches on Secondary detachment, 
Enroute detachment, Asset Failure, Punctuality Loss of is as under. 
 
(i) Secondary Detachment of LHB coaches per 100 coach holding is 8.88 as against 

1.13 for ICF Coaches. This is 7.9 times higher for LHB Coaches. (Para 4.5 of the 
report). 

 
(ii) Enroute detachment of LHB Coaches per 100 coach holding is 0.74 as against 

0.12 for ICF Coaches. This is 6.2 times higher for LHB Coaches. (Para 4.6 of the 
report). 

 
(iii) Asset Failure of LHB Coaches per 100 coach holding is 13.42 as against 4.94 for 

ICF Coaches. This is 2.7 times higher for LHB Coaches. (Para 4.7 of the report). 
 
(iv) Punctuality Loss of LHB Coaches per 100 coach holding is 5.5 as against 2.29 for 

ICF Coaches. This is 2.4 times higher for LHB Coaches. (Para 4.7 of the report). 
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Main Causes of sick marking on LHB Coaches are Wheel defects, Brake system 
defects and suspension spring breakages.  
 
One of the reasons for higher incidences of defect on LHB coaches is higher utilization 
and longer trip examination period as compared to ICF coaches. The above 
comparative performance also reinforces action to be taken as recommended by the 
present committee in Para 2.7 above to improve maintenance of FIAT bogie in 
Coaching depots.  
 
The performance of indigenously developed items on IR has not stabilized and failure 
of components specially, Breakage of primary/Secondary coil springs, wheel shelling, 
and wheel disc breakage cases are being observed on LHB stock. Under the present 
circumstances further extension round trip will be counter-productive and not 
recommended. 
 
In order to improve the reliability of FIAT bogies, each Coaching Depot will have to 
identify systems and components of LHB coach, which are not performing to desired 
reliability in terms of Coach failures, Coach detachments at Primary & Secondary 
maintenance depot, out of course repairs and premature failure of components. Based 
upon this analysis, certain additional activities of increased inspection and 
maintenance are required to be introduced by respective Coaching Depots to address 
areas where performance and reliability is not being achieved with the prescribed 
maintenance schedules and intervals.   
 
Additional activities of examination and maintenance (in addition to those given in 
CAMTECH maintenance manual) may be identified by each depot based on past 
performance and telltale signs identified to prevent premature failure of Bogie 
components in each trip examination.  
 
Good maintenance practices and improvements achieved by them may be shared with 
other Coaching depots to bring overall improvement in quality and reliability of 
maintenance of Rolling stock. These improvements will form the basis of revision of 
schedules and their periodicity in future. 
 
Committee’s Recommendations 
 
(i) Advanced Mechanized cleaning of LHB coach under gear and Bogie may 

be introduced at earliest in each Coaching maintenance depot as 
mentioned in the recommendations of Para 2.6 & 2.8. 
 

(ii) To improve reliability of LHB coaches, Rake links of LHB coaches running 
above 3500 km round trip basis may be critically reviewed for poorly 
performing LHB rake links and their pattern of examination suitably 
revised.   
 

(iii) In order to improve the reliability of FIAT bogies, each Coaching Depot 
may identify systems and components of LHB coach, which are not 
performing to desired reliability in terms of Coach failures, Coach 
detachments at Primary & Secondary maintenance depot, Out of course 
repairs and premature failure of components. Based upon this analysis, 
certain additional activities of increased inspection and maintenance may 
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be introduced by respective Coaching Depots to address areas where 
performance and reliability is not being achieved with the prescribed 
maintenance schedules and intervals.   
 

(iv) Good maintenance practices and improvements achieved by Coaching 
depots may be shared with other Coaching depots to bring overall 
improvement in quality and reliability of maintenance of Rolling stock. 
These improvements will form the basis of revision of schedules and their 
periodicity in future. 

 
3. Improvements required in FIAT Bogie Maintenance practices, Under 

gear cleaning & Inspection and Selection of Paint  

The committee made efforts to correlate important recommendations of RDSO on 
maintenance schedule revision, OEM’s guidelines on conditions of use of Rubber 
items, cleaning of FIAT Bogie and revision of paint specification to improve overall 
condition of FIAT Bogie in addition to the revision of specification of Rubber items. The 
deliberations on these issues are discussed below. 
 
3.1. RDSO recommendations on revised “Maintenance Schedules for LHB 

coaches” Letter no SV.FIAT dated 12.02.2018 

In 2018, in another review of “Maintenance Schedules for LHB coaches of Indian 
Railways”, RDSO vide its letter no SV.FIAT dated 12.02.2018 (Appendix-I) 
recommended Railway Board to introduce yearly schedule D4 as originally 
recommended by ALSTOM. A comprehensive revised scope of work for open line 
maintenance activities to improve the performance of LHB coaches was also 
suggested.   
 
Considering the comparative performance of LHB and ICF coaches as discussed in 
Para 2.9 and instances of corrosion being observed on FIAT Bogie in previous studies 
of RDSO discussed in Para 2.8 above, the committee is of the view that revised 
maintenance activities LHB coaches as recommended by RDSO including addition of 
D4 yearly schedule will be beneficial in improving performance, safety and reliability 
of FIAT bogies.  
 
Committee’s Recommendation 
 

(i) As recommended by RDSO in its letter No SV.FIAT dated 12.02.2018 
(Appendix-I), Zonal Railways may adopt revised maintenance schedules 
on trial basis for a period of two years on selected LHB rakes.  

 
3.2. FIAT guidelines on Cleaning of Bogie - Technical Spec No. 17.617 

P/Doc 100 Ver 02 “Operative Range of Products used by Flat-SIG”   

FIAT in its Technical Specification No. 17.617 Partial Document 100 Version 02 
“Operative Range of Products used by Flat-SIG” under Para 2 CONDITIONS OF 
USE” has specified service conditions as under 
 

• The bogies and the superstructure are washed following varying periods, 
at the most every 2 - 5 days. 
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• In winter times snow and ice will be removed with warm water under 
pressure (max. 5 bar/ +55°C). 
 

• Before inspection, the bogies are cleaned with high-pressure water (up to 
40bar/ approx. +20°C). 

 
As recommended earlier in Para 2.7, to reduce environmental deterioration, coaching 
Depots must clean the bogie in every trip and adopt corrosion protection measures 
after thorough cleaning in D2 and D3 schedules.  
 
An improved method of cleaning by Advanced mechinsed cleaning method has been 
found very effective in under gear cleaning as described in next para. 
 
3.3. Advanced Mechanised cleaning of Coach Under gear and FIAT Bogie 

by Special Purpose Machine (SPM) 

The present manual system to clean Coach Under gear and Bogie has its own 
limitations as there are many areas and pockets around underslung equipment 
inaccessible for effective cleaning and rust prevention. 
 
Manual cleaning system has following drawbacks.   

 
• It involves large amount of manual effort, wastage of water & cleaning chemicals.  
• Indiscriminate/Untargeted use of water may damage sensitive pneumatic & 

electric components.  
 
For exterior cleaning of Coaches, Automatic coach washing plant have been provided 
in major Coaching Depots. This system also has following drawbacks. 

 
• Not suitable for cleaning of under gear sub-assemblies as these are not 

accessible to it.  
• It is not capable of removing dirt and deposits from all areas of Bogies. Use of 

water may accelerate rust formation and accelerating corrosion due to retention 
of moisture on irregular surfaces.  

 
One of the initiatives taken to maintain cleanliness standards of under gear is 
introduction of Advanced mechanized cleaning specially developed to clean coach 
undergear including bogie and provide better cleaning in short time.  
 
Advanced Mechanized Cleaning is capable to address above mentioned drawback 
and limitations.  
 
Advanced mechanized cleaning of under Gear consists of 7 stage process as under 
 
Stage Description Activity 
1. High impact 

dusting 
to remove silt, loose dirt particles 

2a. Dry de-rusting To remove dirt from undergear fittings  
2b. wet de-rusting Wet de-rusting to remove soluble dirt particles 
3. Pre-washing High pressure jet to remove hard deposits, muck and 

sticky deposits 
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4. descaling Rich wet layer foam cleaning chemicals sprayed to 
descale  

5. Rinsing Special gun for effective cleaning by atomization and to 
save water  

6. Drying Specially designed gun dries very fast with low energy 
consumption 

7. Polishing and 
Coating 

High Gloss polish, anti-rust, hydrophobic and oleophobic 
spray 

 
Advantages of Advanced Mechanized Cleaning are. 

 
• Proper cleaning of under gear enhances the safety and improves quality of 

undergear examination.  
• Low-impact on the environment: little waste water and low-temperature cleaning.  
• Use of eco-friendly bio-degradable chemicals.  
• Low consumption of water and energy.  
• Significant reduction in annual running costs. 
• Immediately after cleaning of under gear Rust prevention measures are applied 

to prevent further deterioration of painted surfaces. 
• Use of anti-oleophobic spray after rust preventive measures helps undergear and 

bogie parts to remain cleaner for longer period and prevent incidences of 
corrosion and surface deterioration.  

 
Intensive cleaning of coach under gear including Bogie by Advanced mechanized 
Cleaning in D2 and D3 schedules along with rust prevention measures will reduce 
incidences of deposition of dirt, dust and foreign particles and improve the safety and 
reliability of Bogie to a great extent. 
 
Use of Advanced mechanized cleaning of under Gear in Workshops will also help in 
improved cleaning, facilitate close examination of areas presently difficult to reach for 
cleaning and close examination for any defect. Technical details of Advanced 
Mechanised cleaning system are enclosed at Appendix-II. 
 
Committee’s recommendations  

 
(i) Coaching Depots must clean the bogie in every trip and adopt corrosion 

protection measures after thorough cleaning in D2 and D3 schedules.  
 

(ii) Advanced Mechanized cleaning of Bogie during D2 and D3 schedules along 
with rust prevention measures may be adopted to improve safety and 
reliability of FIAT Bogie as recommended in Para 2.8 may be adopted by 
Zonal Railways. 

 
3.4. Painting scheme for FIAT Bogie & its components 

Actions taken to ensure cleaning of bogie frame and its components alone will not be 
adequate to enhance performance of FIAT bogie unless quality of paint is also 
improved. M&C directorate has advised as under. 
 
ISO 12944 (Paints and varnishes - Corrosion protection of steel structures by 
protective paint systems) is one of the most known and used normative documents 
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related to anticorrosive painting. From the literature survey available on Internet, it has 
been found that Fluoropolymers have been in use as topcoat for bridges in Japan 
since long period of time. Based on extensive laboratory testing and long term results 
from the field, these materials are now adopted as topcoat on all bridges in Japan. 
These Fluoropolymer top coats offer high performance as compared to conventional 
coating systems.  Based on years of field experience and accelerated testing, the 
Japanese highway authorities have made the use of Fluoropolymer top coats 
mandatory on steel bridges. The use of these topcoats offers substantially reduced 
need of maintenance painting. Further ISO 12944 Part 5 also recommended a special 
type of PUR, which is based on Fluoropolymers. Paints for Fluoropolymer/vinyl ether 
co-polymer (FEVE) coatings are two pack coating materials, and both are available as 
water-base and solvent-base types. 
 
In view of the above, it is suggested that a modified epoxy resin like High performance 
Anti -Corrosion Epoxy coating (Two Pack) to RDSO Specification No. 
M&C/PCN/123/2018 epoxy resin system is considered one of the best for used as 
primer for steel substrate because an epoxy resin contains Bisphenol. It can be applied 
at site for repainting work where perfect removal of rust or mill scale is not possible. 
When used in combination with Fluoropolymer top coats as per the combination as 
furnished in Table-II, may provide excellent corrosion protection. Top coat Fluoro 
polymer will impart excellent water resistant and weather resistant (i.e.) water, oxygen 
and Ultraviolet etc) and suppress the penetration of water and oxygen into the paint 
film and also withstand acidity of acid rain and volcanic gas, alkalinity etc. 
 
Other alternative painting system which also may provide excellent corrosion 
protection to bogies is application of zinc metallizing followed by application of Flouro 
polymer based paint. Detail of both the paint system are mentioned in below tables. 
 
 
 
 
 
 
System-I : Painting scheme for painting of FIAT Bogie & its components 

 
Coat Type of 

coating 
(Generic paint 

Name) 

Target 
DFT     

(micron) 

Reference Standards 

Surface 
Preparation 

Sa 2.5 
40-50 

(Roughness 
grade) 

----- ISO 12944 Part 4 
Representative photographs as per 
ISO 8501-1 

Primer High 
performance 
Anti -Corrosion 
Epoxy coating 
(Two Pack)  

125, Min RDSO Specification No. 
M&C/PCN/123/2018 

Intermediate 
coat 

Fluoropolymer 
(Fluoroethylene) 

30 Refer to Japanese Industrial standard 
JIS K 5659:2008 (Long durable paints 
for steel structures)-Class-1 
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Top Coat Fluoropolymer 
(Fluoroethylene) 

25 Refer to Japanese Industrial standard 
JIS K 5659:2008 (Long durable paints 
for steel structures)-Class-1 

Cumulative DFT (micron) 180  
 

System-II : Painting scheme for painting of FIAT Bogie & its components 
 

Coat Type of coating 
(Generic paint 

Name) 

Target 
DFT     

(micron) 

Reference Standards 

Surface 
Preparation 

by 
Abrasive 
blasting 

Sa 2.5 
40-50 

(Roughness 
grade) 

----- ISO 12944 Part 4 
Representative photographs as per 
ISO 8501-1 

Zinc 
Aluminium 
Metallizing  

Zn-Aluminium 
Alloy(Zn-85%-Al-

15%) 

150 Technical Specification for Zinc 
Aluminium Metallisation of Rails, 
Specification No.IRS-T-
51,Feb,2020,Rev.0 

Primer High 
performance Anti 
-Corrosion Epoxy 

coating (Two 
Pack) 

125, Min RDSO Specification No. 
M&C/PCN/123/2018 

Top Coat Fluoropolymer 
(Fluoroethylene) 

25 Refer to Japanese Industrial standard 
JIS K 5659:2008 (Long durable paints 
for steel structures)-Class-1 

Cumulative DFT (micron) 300  
 

Based on literature survey and advantages of Fluoropolymer coating over epoxy/alkyd 
coating, the above two painting systems are suggested for limited trial on two different 
rakes. The performance of these two systems shall be monitored on half yearly basis 
for three years for further necessary action. 

Committee’s Recommendation 
 
(i) The two options of Fluoropolymer based paint systems as suggested by 

M&C directorate may be tried out to reduce incidences of corrosion on 
FIAT bogie.   

 
4. Major design changes and Weight analysis of LHB/ALSTOM design 

versus RCF turnout coaches 

The committee went into details about the reasons of relatively poor performance of 
rubber items on NAC LHB coaches as comparted to AC coaches vis a vis design 
changes incorporated by RCF over the years including those due to poor performance 
of FIAT bogie in service. Deliberations on this issue are as under. 
 
4.1. Major design changes on FIAT bogie by RCF  

RCF has furnished the details of major design modifications done on FIAT Bogies as 
received from M/s Alstom Transport (FIAT-SIG earlier) through ToT. 
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Design changes on FIAT Bogie: 
 

a. Material of steel Plates revised from S355J2G3;EN10025-94 to 
S355J2W+N;EN10025 part-5 (weathering steel) to minimise corrosion on bogie 
frame. 
 

b. Stress relieving of Bogie frame added in manufacturing process of Bogie frame 
as advised by RDSO. 

c.  
d. Property class of bogie fastener Changed from 8.8 to 10.9 to reduce loosening 

of joints. 
 

e. Wheel web thickness changed from 14mm to 17mm as advised by RDSO. 
 

f. Specification of SGCI material selected IS:1865-1991 instead of EN1563. 
 

g. Anti-Roll bar bearing upgraded to SKF part no. GE70TXE2-LS or equivalent 
(self-lubricated) from GE70TE2RS. 
 

h. Vertical stop on Bogie bolster strengthened. 
 

i. lndigenisation of Rubber metal components using IS specifications of metal 
parts. 
 

j. Dampers developed in India. 
 

k. Material of Dust cover tube changed to SS304. 
 

l. Coil spring developed in India. 
 
Other variants developed on lines of FIAT Bogie: 
 

Bogies with Coil springs (Primary & Secondary) designed for following 
variants: 

 
a. LACCN: Primary & Secondary suspension was designed. 

 
b. LACCW: Primary & Secondary suspension was designed. 

 
c. LVP Coaches. 

 
d. Hot buffet, LFAC. 

 
e. LHB Non-AC Coaches i.e GS, SCN, SLR: Primary & Secondary suspension 

was designed. 
 

Bogie for All LHB coach variants designed with Air spring in secondary 
suspension with following changes: 

 
a. Bogie frame interfaces changed to accommodate air spring. 
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b. Spring dome of Bogie bolster redesigned as air reservoir of air spring. 
 

c. Nominal length of Secondary lateral damper changed from 515 to 452.5 (Drg 
No. LW05122). 

 
Bogie designed for SG Coaches: 

 
a. Bogie designed with 4.5 kW alternator for NON-AC coached (running in 

Shalimar Coaches). 
 

b. Bogies designed with underframe mounted 25kW alternator with Axle drive unit 
and trials done. 

 
Committee’s observations 
 
(i) Design changes have been incorporated by RCF to address the 

maintenance issues and as well as new variant of LHB Coaches required 
by Indian Railways.  

 
(ii) While performance of LHB coaches has been reviewed regularly in past 

and corrective actions taken, a comprehensive design review of FIAT 
bogie is urgently and inevitably required to critically review each item to 
improve overall reliability and performance of LHB Coaches.    

 
(iii) The need to redesign FIAT bogie assumes greater importance in view of 

Railway Board’s decision to upgrade all major routes to 130 Kmph, large 
scale proliferation of LHB Coaches on IR and introduction of 160 Kmph 
LHB coaches eg Tejas, Humsafar etc. 
 

4.2. Weight analysis of LHB/ALSTOM design versus RCF turnout coaches: 

A variety of LHB Coaches have been developed by RCF based on the design originally 
provided by M/s ALSTOM. There have been numbers of modification and additions to 
the original design of LHB coaches which have increased overall weight of all LHB 
coaches eg Bio-Toilet, additional passenger amenity items and higher capacity 
passenger LHB coaches.  
 
NAC LHB coaches have significant growth in coach population of IR. Performance of 
Rubber Metal bonded items on the Bogie of these coaches is noticed as far interior 
then that being observed on LHB AC Coaches. One of the main reasons for this 
relative deterioration in performance is adverse Gross to Tare ratio. An analysis has 
been done to compare Gross to Tare Ratio of different variants of LHB Coaches 
designed by RCF as shown in following table. 

 
COACH WEIGHT DETAILS ( all weights are in kg)  

Coach Type Tare weight Pay load Gross weight % Wt Variation 
LWFCZAC (OEM) 41370 7360 48730 - 
LWSCZAC(OEM) 41023 9280 50303 (Ref. value) 
LWACCNE 46700 9840 56540 12.39 
LVPH 36500 24000 60500 20.27 
LWACCW 45614 9983 55597 10.52 
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Committee’s observations 
 
(i) It is observed that tare to gross load varies from 0.43% to 29.21% that will 

affect stresses and deflections for the metal bonded parts. The tare to 
gross load variation in the LHB coaches being operated presently is wide 
and extreme in comparison to the coach design which was received from 
the OEM (ALSTOM), particularly in NAC coaches. For instance, LS-5 
coaches are operated from tare load of 43.19 tons to gross load of 65 tons. 
Other NAC variants of LHB coaches are also subjected to similar extreme 
loading conditions. This results in severe operating conditions for rubber-
metal bonded components on NAC LHB coaches.  

 
(ii) With the introduction of premium trains eg Tejas and Humsafar on IR at 

speeds upto 160 Kmph, the committee is of the view that the performance 
of existing FIAT bogie of LHB coaches running at speeds above 130 Kmph 
is likely to deteriorate further as compared to those trains running at 100-
130 Kmph. Moreover, all existing ICF Rake are being replace with LHB 
Coaches and speed potential of these rakes is being upgraded from 110 
to 130 Kmph. Thus, there is urgent need to redesign the existing FIAT 
Bogie for speeds above 130 Kmph.   

 
(iii) Zonal Railways are also required to monitor the performance of LHB 

coaches running at 160 Kmph separately and provide feedback to RDSO 
and PUs to identify weak areas so that timely action for improvement in 
design and maintenance changes can be taken.   

 
Committee’s observations 
 
(i) Considering major variations in loading pattern of FIAT Bogies for 

different types of LHB Coaches on IR, there is need to redesign and 
optimize existing FIAT Bogie design to be developed as next generation 
bogie for LHB coaches. 

 
4.3. Development of improved design of FIAT Bogie 

CAMTECH has interacted with industry and it is possible to redesign and optimize 
existing FIAT bogie components by use of specialized computer simulation and 
validation tools to develop an improved and reliable FIAT bogie to suite Indian 
conditions. The roadmap of development of next generation FIAT bogie is as under- 

 
Stage -1 
 

a) Field survey, data collection on design and maintenance related issues 

LWFAC 43600 7666 51266 01.91 
LSCN 41230 9292 50522  00.43 
LWACCN 46197 8640 54837 09.00 
LGS ( Anthodya) 42258 13000 55258 09.85 
LSLRD (40 Seater) 38170 11280 49450 -01.69 
LSLRD (31 Seater) 39911 10720 50631 00.65 
LS-5 43190 21810 65000 29.21 
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b) Defect analysis and prototype development of bogie rubber items 
c) Endurance testing of improved rubber items  
d) Field trial of improved rubber items on 10 rakes (inspection at 6M, 12M, 18M, 

24M) 
e) Extend field trial on 100 rakes  
f) Standarise Rubber item design, multisource, monitor performance of new 

vendor (4M + trial monitoring 24M) 
Stage-2 
 

g) Revalidation, redesign simulations of other bogie items 
h) Prototype development, endurance testing and field trial  
i) Redesigned Bogie frame simulation model, full scale fatigue testing 
j) Prototype manufacturing and oscillation trial (1 Coach set)  
k) Design finalisation, repeat oscillation trial validation if required 
l) Bulk production of bogie  
m) Rake trial (inspect at 3M, 6M,12M, 18M, 224M) 
n) Final design released for multi-sourcing and vendor development  

 
The proposal has been sent to RCF and RDSO for finalization of scope of work.  Copy 
of the proposal is enclosed at Appendix-III. 
 
Committee’s recommendations  
 
(i) It is recommended to revise and upgrade technical specifications of 

Rubber Metal parts for use on Indian Railways based on the revised 
design parameters of LHB NAC coaches and actual running of LHB 
coaches on Indian Railways.  

 
(ii) Zonal Railways to monitor performance of LHB coaches running at 160 

Kmph separately and provide feedback to RDSO and PUs to identify 
weak areas so that timely action for changes in design and maintenance 
schedules can be taken.   
 

5. OEM Warranty, Service life & guidelines for Must Change Rubber items 

The recommendations of M/s ALSTOM in respect of Warranty, Service life of Rubber 
Metal bonded items provided in various documents is discussed below.   
 
5.1. FIAT’s Performance Specification and Design Regulations - Service life 

M/s FIAT’s Performance Specification and Design Regulations - Service life specified 
in FIAT Technical Specification No. 17.531 to 33.100 specifies that- 
 
“The rubber bearing must be designed for a service life of 10 years. The distance 
travelled by the bogies per year is approx. 200,000 - 300,000 km.” 
 
Committee’s observation 
 
According to above stipulations, service life of rubber components is dependent upon 
utilization of bogies. Average annual running of LHB coaches on Indian Railways is 4 
lacs Km. This translates to design service life of 5 - 7 years of utlisation of LHB coaches 
on Indian Railways.  
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Further accelerated deterioration of rubber items with the progression of age and 
service life is natural phenomenon. This coupled with wider variation in tare to 
gross ration of NAC LHB coaches is the main reason of failure being observed 
on Rubber Metal Parts during Open line and shop maintenance schedules on 
IR. 
 
The performance of Indian vendors is not comparable to imported supplies as 
observed by all the previous committees during their studies done to assess the 
performance of LHB coaches. Due to this, extending time interval between 
maintenance of schedules is already overstretched and premature failure of FIAT 
rubber components is natural outcome.  
 
The Six men committee report in 2005 reviewed performance of Rubber items on FIAT 
bogies and Railway Board decided to continue to import Rubber items to ensure safety 
and reliability of LHB Coaches. Till such time imported rubber items were made 
available, indigenous rubber items were replaced 100% during each shop schedule of 
18 months. This improved condition of FIAT bogies and in 2013, vide Annexure 12.6, 
Chapter 12 of CAMTECH Maintenance Manual all Rubber and Rubber/Metal Bonded 
Components of FIAT Bogie were recommended to be replaced during SS-II schedule 
ie after 36 months of service. By that time, the condition of rubber items apparently 
had improved due to decision taken to import these items in view of poor performance 
of Indian suppliers. 
 
Further since, Rubber items are critical in maintaining safety and reliability of Rolling 
stock, reliable and satisfactory performance is expected from rubber as well as other 
components provided on the bogie till these are replaced in next preventive 
maintenance schedule. However, the situation has further deteriorated as it appears 
from the studies done in recent past as discussed in Para 2.6 to 2.8 above.  
 
The above comparison of service life expectancy and prevailing service 
conditions on IR clearly indicates that even the imported original parts 
developed by Rubber OEMs for FIAT/ALSTOM are not likely to survive on Indian 
Railways even upto 36 months schedule.  
 
The committee is of the view that a rejection criteria may be specified in current 
specification for all future procurement of Rubber items. If rejection of Rubber 
items is beyond the specified limit during Open line maintenance or during SS-
I and SS-II schedule, the complete lot of supply shall be considered as rejected 
and warranty claim obtained.  
 
There is also a need to review replacement periodicity of LHB AC Coaches 
presently being done during SS-III schedule. Both of these issues have been 
discussed in subsequent paragraphs. 
 
5.2. ALSTOM manual for FIAT Bogie Vol-III -Warranty Rubber Metal parts 

M/s ALSTOM’s Maintenance manual for FIAT Bogie provides maintenance guidelines 
on Rubber Metal parts vide chapter 8 of Vol III. It also mentions about Warranty on 
Rubber Metal Wear Parts. Relevant extracts of the document are reproduced below.  
 

“8. RUBBER AND WEAR PARTS 
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8.1 Introduction 
 
This chapter deals with all those components which are subjected to wear, 
such as rubber and metal parts used as elastic connections, pads or bump 
stops. 
 
These components must be checked more often than usual structural parts, 
and with more care. 
 
The elastic properties of rubber change during lifetime, due to molecular 
alterations of the material. This phenomenon is called 'ageing'. 
 
Alstom Schienenfahrzeuge AG guarantees all rubber and wear parts for a 
lifetime of 1,000,000 km / 7 years.” 

 
Committee’s observations 
 
Indian Railways utilization of LHB coaches is about 4 lacs km per year. With this level 
of utilization, the guarantee of 1,000,000 km / 7 years is equivalent to 30 months. 
 
Thus, replacement schedule for Rubber Metal parts on IR with present level of running 
is exceeding the OEMs design guidelines on Km utilization basis alone. In addition, 
actual service life will be further reduced on account of following considerations. 
 
(i) Harsh environmental and dusty conditions combined with varied and adverse 

Track parameters which prevailing on IR, adversely affect the performance of 
FIAT Bogies and particularly Rubber items.  

 
(ii) Actual performance and service life of rubber components on IR is also 

dependent upon the quality of supply from indigenous manufacturers which is 
much inferior than imported supplies. None of the Indian approved vendor 
(except M/s GMT India) have been evaluated by the OEM ie M/s 
FIAT/ALSTOM. Though presently there are 25 vendors approved by the three 
PUs.  

 
(iii) Rubber components of FIAT bogie needs to be redesigned according to 

working conditions prevailing on Indian Railways and with the annual running 
of 4 Lacs Km/year. 
 

(iv) Poor performance of Rubber and Rubber metal bonded has been established 
repeatedly in various studies done in past while reviewing performance of LHB 
coaches. The situation was controlled by Railway Board’s decision in 2005 to 
import Rubber items and replace indigenous rubber items in every shop 
schedule at 18 months interval till imported rubber items are procured and 
replaced in SS-II schedules ie at 36 months of service.  
 

(v) To improve the reliability of FIAT Bogie, following action is recommended. 
 
a) Resort to import of Rubber items from OEM approved vendors till 

indigenous vendors with improved quality of supply are developed. 
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imported rubber items may be replaced at 36 months interval ie in SS-II 
schedule till improved quality of rubber items are indigenously developed. 

 
b) Indigenous Rubber items may be replaced in every shop schedule till 

improved quality of rubber items are indigenously developed.  
 
c) Rubber items being directly related with safety and reliability, a rejection 

limit in all future procurement of Rubber items may be included in the 
current specification and if rejection of these items is beyond the specified 
limit during Open line maintenance or during SS-I and SS-II schedule, the 
complete lot of supply shall be considered as rejected and warranty claim 
obtained. There is need to review replacement periodicity of LHB AC 
Coaches presently being done during SS-III schedule. 

 
5.3. Technical specifications of Rubber Metal parts RCF vis a vis FIAT  

Rubber Metal parts are being procured to following FIAT and RCF technical 
specifications. 

 
 
SN Description Drg. No. PL No FIAT 

Specification 
RCF 

1 Axle box pivot 
bush 

1247488 33500060 T.S 17.359 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

2 Ball joint for 
traction lever 

C53973 REF 
BRED 8403 
Rev02 

33500010 T.S 17.532 100 00 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

3 Ball joint for 
Roll link 

C53973 REF 
BRED 8416 
Rev02 

33500022 T.S 17.531 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

4 Traction centre 
elastic joint 

C53973 REF 
BRED 8937 
Rev02 

33500034 T.S 17.533 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

5 Lateral bump 
stop 

C53973 REF 
BRED 8374 
Rev02 

33500046 T.S 17.531 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

6 Rubber spring 1268685 33503000 T.S 17.531 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

7 primary vertical 
bump stop 

1227081 33503813 T.S 17.531 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

8 Rubber pad for 
primary 
suspension 

1901097 33503011 T.S 17.531 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

9 Rubber pad for 
longitudinal 
stop 

C53973 REF 
BRED 8379  

33500058/ 
33503795 

T.S 17.531 100 03 
T.S 17.617 100 02 

MDTS-122 Rev.03 
MDTS-148 Rev.01 

10 Pad for 
secondary 
suspension 

1903149 33503023 T.S 17.477 100 02  

 
In addition to above, RCF specifications provide for Fatigue testing and test scheme 
as under. 
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MDTS-122 
Rev-03  

TECHNICAL SPECIFICATION FOR ENDURANCE TESTING 
OF RUBBER METAL COMPONENTS FOR FIAT BOGIE 

MDTS-148 
Rev '1'  

SPECIAL REQUIREMENTS FOR PURCHASE OF RUBBER-
METAL COMPONENTS 

 
RCF has enhanced the standard IRS warranty clause in June 2019 from 24/30 months 
to 36/48 months for Rubber Metal items to the OEM Technical Specification No. : 
17.359, 17.531, 17.532 and 17.533 Part document 100 Version 03, 03, 00,00 as 
under. 

 
Para 6 new para on warranty 
 

"The supplier shall give warranty for failing or proving unsatisfactory in 
service due to defective design, material or workmanship within 48 
months from date of supply or 36 months from date of fitment, whichever 
is earlier and shall replace the same at his own cost and risk".” 

 
Committee’s observations 
 
Review of OEM Specification vis a vis RCF specification for testing of rubber-metal 
bonded items of FIAT bogie indicates the need to revise existing specifications e.g. 
Quality plan and test plans, approval reports of the production tools, first article 
approval, Quality plans, test reports and first article reports.  
 
Further, there is need to incorporate provisions in revised specifications suiting to 
Indian conditions and production parameters fixed for each vendor for quality control 
on following criteria  
 

SN FIAT Spec parameters   
1.  Functional trial 
2.  Testing of first article-  
3.  Production testing- 
4.  Product audit- 
5.  Approval procedure- 
6.  Quality certificates- 
7.  Performance specifications and design regulations 
8.  Identification- 
9.  Disposal-. 
10.  Operative range of Products -Conditions of use-  

 
Details of suggested changes against each of the above points are enclosed at 
Annexure-III.  
 
Committee’s recommendations  

 
(i) Existing specifications may be suitably revised based on the comments 

suggested on FIAT’s specifications, additional provisions to be 
incorporated to suite Indian conditions and Warranty clause of FIAT 
Bogie utilization of 4 Lac km per year enclosed at Annexure-III. 
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5.4. Vendor Approval, procurement and performance monitoring system 

5.4.1. Control of Specification and Vendor approving authority 

Vendor approval for Rubber and Rubber/metal Bonded items for FIAT Bogie is 
presently being done by all the three Production units (RCF, ICF and MCF).  
 
While RCF is approving vendors for supply of all rubber items in a single Kit, MCF and 
ICF are approving vendors for individual items. RCF has 05 approved vendors for 
supply in single Kit form for regular supply and Nil vendor under development. MCF 
has 14 approved and 2 developmental vendors. ICF has 13 approved and 3 
developmental vendors. A total of 25 vendors (including 5 developmental) have been 
approved by the 3 PUs.  
 
List of Vendors approved by each PU as appearing in latest UVAM portal is placed at 
Annexure-IV. These are Critical Vital, Safety and Must change items. Close monitoring 
of performance of each vendor is not possible in present system of vendor approval 
by multiple agencies.  
 
In a recent development, Railway Board vide letter No. 2021/M(PU)/1/25 dated 
05.08.2021 (Appendix-IV) has issued revised distribution of control of Specifications 
between RDSO and PUs.  Safety and Critical items have been allocated to RDSO. 
Carriage Directorate of RDSO may be advised to take over this item as single agency 
for control of specification and vendor approval of these items who shall also monitor 
warranty claims and weed out poorly performing vendors. This will be in line with latest 
instructions of Railway Board. Extract of relevant para of Annexure-I of the letter is 
reproduced below. 
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Committee’s recommendation   
 
(i) RDSO to take over Specification of FIAT Bogie Rubber Metal bonded items 

and as a single agency for vendor approval, monitor performance, 
warranty claims and weed out poorly performing vendors in terms of 
Railway Board letter No. 2021/M(PU)/1/25 dated 05.08.2021. 

 
5.4.2. Procurement of Rubber and Rubber Metal bonded items in sets 

The system of procurement of Rubber and Rubber Metal bonded items vary between 
PUs and Zonal Railways. While PUs are procuring these items in a set of 09 items, 
Zonal Railways continue to procure these items in piecemeal against individual PL 
nos.  
 
All PUs combined together are procuring Rubber item kits for about 5000 no of 
coaches per year. Whereas, Zonal Railways are maintaining about 25,000 no of LHB 
Coaches. Replacement of rubber items at three years interval would mean annual 
requirement for Zonal Railways would be 25,000/3 = 8333 Coach sets per year. This 
is over 1.7 times of PUs annual requitement and will continue to increase as population 
of LHB Coaches is increasing on accelerated pace.  
 
OEM approved vendor (M/s GMT, SGA Italy, BATEGU and MGN Spain) have 
represented that they are not able to participate in tenders floated by PUs as tenders 
are for a single kit of all 09 items.  
 
M/s GMT India have also represented to RCF that though they have set up 
manufacturing facility in India but they are not able to quote tenders of PUs as these 
items are being procured in a single kit of 08 items since they are not manufacturing 
all the 08 items.   
 
It is proposed that contents of Kit may be revised in consultation with OEM approved 
vendors keeping in view the approved supplier’s range of products. This way all OEM 
approved vendors will be able to participate in tenders floated by PUs and Zonal 
Railways. 
 
It is also proposed that procurement may be centralised with one of the PU and Rate 
contract finalised for 3 years duration. Supply schedule may be revised on quarterly 
basis by each consumer ie PU and Workshops to ensure that shelf storage of Rubber 
items is minimized and these items are consumed in less than six months from the 
date of manufacturing.  
 
Workshops must ensure that replacement of Rubber items is done in sets and records 
maintained to ensure traceability and monitor performance of each vendor.  
 
Since Bogies are interchanged during Shop Schedules it is necessary to keep records 
of attention provided with respect to rubber metal bonded items during Shop 
Schedules in Workshops and during out of course repairs in coaching depots. This 
information should be updated in CMM & WISE by concerned divisions or workshops 
linked to unique Bogie identification number. 
 
Committee’s recommendations  
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(i) procurement of Rubber and Rubber Metal bonded items for FIAT Bogie 

may be centralized with one PU preferably RCF and these items are 
procured only in revised sets for PUs and Workshops. 

 
(ii) Centralized procurement and Rate contract may be finalised for 3 years 

duration covering requirement of PUS and Workshops.  
 
(iii) Supply schedule may be revised on quarterly basis by each consumer ie 

PU and Workshops to ensure that shelf storage of Rubber items is 
minimized and these items are consumed in less than six months from the 
date of manufacturing.  

 
(iv) Contents of Kit for Rubber and Rubber metal bonded items of FIAT bogie 

may be revised in consultation with OEM approved vendors keeping in 
view of their range of production items. 
 

(v) Workshops must ensure that replacement of Rubber items is done in sets 
and records maintained to ensure traceability and monitor performance of 
each vendor. 
 

(vi) Coaching Depots must keep records of out of course replacement of 
Rubber and Rubber Metal bonded items and provide periodic feedback to 
respective PUs, Workshops and supplier to assess overall performance of 
vendors and claim warranty replacement.  
 

(vii) CRIS to provide additional features on CMM module to store data of each 
FIAT bogie and performance of Bogie components. 

 
5.4.3. Reduction in price of FIAT Bogie Rubber items since Year 2017   

The Rates of FIAT Bogie Rubber items procurement by Central Railway since Year 
2017 and price variation in the last purchase of 2021 wrt 2017 is shown in following 
table.   
 

Description of Item and 
(PL No) 

Year wise (average) Price of FIAT Bogie 
Rubber items 

Price 
Reductio
n in 2021 
wrt 2017 

% Price 
reduction 

in 2021 
wrt 2017 

2017 2018 2019 2020 2021 

Ball joint for traction lever 
(PL No. 33500010) 2536 2557 1937 1960 1392 1144 45% 

Ball joint for Roll link (PL 
No. 33500022) 3863 3309 2741 2778 1977 1886 49% 

Traction centre elastic joint 
(PL No. 33500034) 2586 2887 1607 1919 1721 865 33% 

Lateral bump stop (PL No. 
33500046) 2472 2625 2604 2464 1557 915 37% 

Rubber pad for 
longitudinal stop (PL No. 
33500058) 

606 544 630 400 281 256 42% 

Axle box pivot bush (PL 
No. 33500060) 11287 10290 7560 7507 NA 3780 wrt 

2020 53% 
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Primary vertical bump stop 
(PL No. 33500423) 279 289 310 370 240 39 14% 

Rubber spring (PL No. 
33503000) 2153 2940 1150 2170 1893 260 12% 

Rubber pad for primary 
suspension (PL No. 
33503011) 

2130 1969 1803 1960 1814 316 15% 

 
 
Committee’s observations   
 
(i) The rates of indigenous supplies have drastically reduced to almost half 

of that for imported supplies. The numbers of approved Vendors have 
also increased to 25 since LHB coach production has been stepped up in 
last 3 years but premature failure of these items is an cause of concern. 

 
(ii) It has been repeatedly established that indigenous supplies have not 

performed well beyond 18 months of service and OEM approved vendors 
imported supply have performed well and required replacement after 36 
months of service.  
 

(iii) The committee is of the view that Indigenous supplies may be replaced 
during SS-I schedule ie at 18 months interval if large scale failures are 
observed. 
 

(iv) Reusability of Rubber items in SS-I schedule must be ensured by 
following Wear limits, critical areas of examination and replacement 
criteria for Rubber and Rubber Metal bonded items as recommended by 
OEM and specified in ANNEXURE 12.13 “RUBBER AND WEAR PARTS” of 
LHB Maintenance manual issued by CAMTECH. As discussed in details 
in Para 5.5 of this report.   
 

(v) Imported supplies may be replaced at 36 months interval to ensure safety 
and reliability till indigenous vendors improve their product quality to 
revised specifications.  

 
5.5. Wear limits and replacement criteria for FIAT Bogie Rubber items 

OEM maintenance manual for FIAT Bogie recommends replacement of Rubber items 
after service life of 10 lacs Kms ie W1 schedule in 2 years. This equates to 2.5 years 
of service on IR. Presently these items are must change items in SS-II (36 Months/12 
lacs Km for NAC LHB coaches and SS-III schedule (72 Months/24 lacs Km) for AC 
coaches (revised since April’2020 for AC Coaches from SS-II to SS-III schedule).  
 
Wear limits, critical areas of examination and replacement criteria for Rubber and 
Rubber Metal bonded items during overhauling of FIAT Bogie as recommended by 
OEM are specified in ANNEXURE 12.13 “RUBBER AND WEAR PARTS” of LHB 
Maintenance manual issued by CAMTECH. (Copy enclosed at Appendix-V) 
 
Zonal Railways have reported that condition of rubber components after dismantling 
during Shop schedules is found badly deteriorated and corroded on metallic parts to 
the extent that OEM marking details are not visible. Most of these items are found 
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beyond serviceable condition on visual examination alone and required to be replaced 
in large scale.  
 
Since it is not possible to identify make and age of Rubber items in most of the cases, 
Workshops are reusing physically Ok components and replenishing the shortfall 
quantity by using new components during Shop schedules other than must change 
schedules. The piecemeal replacement of Rubber items in Shop schedules is not a 
good maintenance practice specially when large scale rejections in open line and 
during each Shop schedule are being observed.  
 
In all the previous reports, it has been repeatedly established that indigenously 
manufactured rubber items are getting rejected in substantial percentage in open line 
and during SS-I shop schedule after 18 months of service.  
 
Since failure rate of Rubber items increases exponentially with the age/usage and 
environmental deterioration, remaining service life of indigenous items beyond SS-I 
schedule would be far less then next 18 months shop schedule (SS-II) with piecemeal 
replacement in SS-I schedule instead of complete replacement.  
 
The committee is of the view that these items being directly related with safety and 
reliability, all future supplies of Rubber items may be procured with rejection criteria 
clearly spelt out in the technical specification. In case premature failure of Rubber 
items are observed in open line and shop schedules is beyond a specified limit the 
entire supply shall stand rejected and warranty replacement provided by the supplier 
for the whole lot supplied. 
 
Following limit is proposed to be fixed for Open line and Workshop rejections beyond 
that the complete lot shall be replaced under warranty to weed out poorly performing 
vendors. 
 
“Failure of rubber components more than 2% between two shop schedules in 
open line and/or 5% during SS-I or SS-II schedule in Workshops will be 
considered as complete lot failure and supplier will be required to replace entire 
Purchase Order supply Quantity under warranty obligations. Such suppliers 
should also be downgraded to developmental sources till they improve the 
product quality.” 
 
Suitability for reuse of serviceable rubber items in SS-I schedule must be done based 
on the criteria as given in ANNEXURE 12.13 of CAMTECH Maintenance Manual of 
LHB coaches. For this Workshops must have proper testing fixtures and gauges to 
certify reusability of rubber items in SS-I schedule as per CAMTECH maintenance 
manual. This will ensure safety in operation, improved passenger comfort, avoidable 
damage to other items provided on FIAT bogies and overall cost effective in achieving 
safety and reliability. 
 
To monitor performance of rubber items, traceability of FIAT bogie along with location 
wise records of Rubber and Rubber Metal bonded items will have to be ensured by 
Production Units, Coaching Depots and Workshops.  
 
CRIS is also required to develop format for data collection and report generation on 
the performance of FIAT bogies and Vendor wise performance of Rubber items as 
discussed in Para 5.4.1. 
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Committee’s recommendations   
 
(i) All future supplies of Rubber items may be procured with rejection criteria 

clearly spelt out in the technical specification as under. 
 

“Failure of rubber components more than 2% between two shop schedules 
in open line and/or 5% during SS-I or SS-II schedule in Workshops will be 
considered as complete lot failure and supplier will be required to replace 
entire Purchase Order supply Quantity under warranty obligations. Such 
suppliers should also be downgraded to developmental sources till they 
improve the product quality.” 
 

(ii) Workshops may develop testing fixtures and gauges to certify reusability 
of rubber items in SS-I schedule as per ANNEXURE 12.13 of CAMTECH 
maintenance manual based on the criteria mentioned therein.  
 

(iii) Reusability of Rubber items in SS-I schedule must be ensured by following 
Wear limits, critical areas of examination and replacement criteria for 
Rubber and Rubber Metal bonded items as recommended by OEM and 
specified in ANNEXURE 12.13 “RUBBER AND WEAR PARTS” of LHB 
Maintenance manual issued by CAMTECH. (Copy enclosed at Appendix-V). 
 

(iv) To monitor performance of rubber items, traceability of FIAT bogie along 
with location wise records of Rubber and Rubber Metal bonded items must 
be ensured by Production Units, Coaching Depots and Workshops. 

 
(v) CRIS to develop format for data collection and report generation on the 

performance of FIAT bogies and Vendor wise performance of Rubber items. 
 

6. Performance of Rubber Metal bonded items reported by Railways  

Performance of Rubber items was collected from four major workshops namely 
JUDW, Lalaguda, Ajmer, Liluah. Rejection data on 508 nos of all type of LHB Coaches 
as received in Workshops was analysed spreading across the SS-I, SS-II, SS-I(2nd) 
and SS-III schedules. 
 
Comparison of rejection of Rubber items on 518 nos of LHB Coaches as collected 
from the four major Workshops is enclosed in tabular form at Annexure-VI. 
 
Analysis of rejection data and deliberations on the performance observed in field are 
discussed below.  
 
6.1. Type of LHB coaches and their population in the survey 

The breakup of 508 Nos of LHB coaches and their population breakup in the survey 
is given below.  
 

LHB Coach type Schedule 
type 

Name of Workshop and No of Coaches 
surveyed 

% wrt 
Total 

Coaches  JUDW AII LLH LGDS Total 
AC Coil Spring SS-I 1 5 2 107 115 23% 
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AC Coil Spring SS-II 13 5 11 29 58 11% 
AC Coil Spring SS-2.5 10 - 2 48 60 12% 
AC Coil Spring SS-III 10 5 2 4 21 4% 
Total AC Coil Spring  34 15 17 188 254 50% 
NAC Coil Spring SS-I - - 6 42 48 9% 
NAC Coil Spring SS-II 2 5 6 12 25 5% 
NAC Coil Spring SS-2.5 2 - 1 9 12 2% 
NAC Coil Spring SS-III 2 5 - - 7 1% 
Total NAC Coil Spring  6 10 13 63 92 17% 
AC Air Spring SS-I - 6 - 29 35 7% 
AC Air Spring SS-II - 5 - - 5 1% 
AC Air Spring SS-III - - - - - -% 
Total AC Air Spring  6 11 - 29 40 8% 
NAC Air Spring SS-I 7 2 2 66 77 15% 
NAC Air Spring SS-II 4 2 4 35 45 9% 
NAC Air Spring SS-III - - - - - -% 
Total NAC Air Spring  11 4 6 101 122 24% 
Grand Total   51 40 36 381 508 100% 

 
It may be seen from above that  
 
 AC Coil Spring coaches constitute 254 nos ie 50% of the total population. 

 
 AC Air Spring coaches constitute 40 nos ie 08% of the total population. 

 
 NAC Coils Spring coaches are 92 nos ie 17% of the total population. 

 
 NAC Air Spring coaches are 122 nos ie 24% of the total population. 

 
 out of total 508 nos of LHB Coaches, 381 coach data is from LGDS followed by 

51 from JUDW, 40 from AII and 36 from LLH Shop. 
 

 Maximum population of AC Coil Spring is from LGDS-188 followed by JUDW-
34, LLH-17 and AII-15. 
 

 NAC Coil and Air Spring coaches are mostly from LDGS (63 & 101 
respectively). 

 
6.2. Analysis of rejection data on Rubber items from 508 LHB coaches 

Since the year 2013, all the 09 Rubber/ Rubber Metal bonded items were being 
replaced in SS-II schedule as must change item. Replacement periodicity of AC 
coaches was extended from SS-II to SS-III schedule in April’2019.  
 
Performance of Rubber items on AC and NAC LHB coaches is discussed below. 
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6.2.1. AC LHB Coaches with replacement periodicity in SS-III schedule 

Rubber metal bonded items are must change in AC coaches in SS-III Schedule since 
April’2019. Enhancement of replacement periodicity for AC LHB Coaches was based 
on the conclusion of Two men committee formed in 2019 who analysed the rejection 
data of PL and JUDW workshops.  
 
Objective assessment of performance AC coaches turned out with condition-based 
replacement of Rubber Metal bonded items in last SS-II schedule (36 Months) after 
implementation of enhanced periodicity of replacement in SS-III schedules (72 
months) since April’2019 could not be assessed as Coaching Depots and Workshops 
are not recording and monitoring distinctive performance of rubber items on FIAT 
bogies during SS-I, SS-II, SS-I(2nd) and SS-III schedules. 
 
The Committee tried to assess the effect of enhanced replacement periodicity or 
Rubber items on AC LHB coaches based on the data collected from Workshops. 
Important points of the analysis done are as under.  
 

a) Data collected from Workshops covers 294 nos of LHB AC coaches and type 
wise breakup of population indicates as under. 

 
 AC Coil Spring coaches constitute 50% (254 nos) of the total population. 

 (LGDS-188, JUDW-34, LLH-17 and AII-15) 
 
 AC Air Spring coaches constitute 08% (40 nos) of the total population. 

 (LGDS-29, AII-11, LLH-Nil and JUDW-Nil)  
 

 Majority of AC Coil Spring coaches are from LDGS (188) and JUDW (34).  
 

b) Detailed comparative analysis done on AC Coil spring LHB Coaches of LDGS 
and JUDW (188+34 = 222) during each shop schedule ie SS-I, SS-II, SS-I(2nd) 
and SS-III is placed at Annexure-VII.  

 
AC Coil Springs LHB Coaches 
 
Both LGDS and JUDW have data on 222 Nos (188+34) of coaches and fairly good 
comparison on Rubber items rejection can be done based on this data. Cumulative 
rejection of Rubber items on LHB AC Coil Spring coaches during SS-I, SS-II, SS-I(2nd) 
and SS-III schedules based upon the above annexure is given below. 
 

Cumulative rejection of Rubber items on LHB AC Coil Spring 
coaches during SS-I, SS-II, SS-I(2nd) and SS-III schedules 

Item Description LGDS JUDW 
Axle Box Pivot Bush  59.4%  128.41%  
Ball joint for traction lever 83.4% 71.2% 
Ball joint for Roll link  61.8% 87.1% 
Traction Centre elastic joint  41.5% 108.7% 
Lateral bump Stop  45.8% 50.0% 
Rubber spring  109.1% 78.8% 
Primary vertical bump Stop  74.8% 10.0% 
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Rubber pad for primary suspension 50.8% 34.9%  
Rubber pad for longitudinal stop 19.1% 11.5% 
Pad for secondary suspension 144.3% 100.8% 

 
It can be seen from the above table that,  
 
 Cumulative piecemeal replacement of Rubber items upto SS-III schedule is 

more than 50% and for four items replacement is exceeding 100%.   
 

 Overall replacement of Rubber items in SS-III schedule with conditional 
replacement on piecemeal basis is higher as compared to 100% replacement 
as Must Change in SS-II schedule. 
 

 Rejection of Rubber items varies from Shop to shop and during different Shop 
Schedules with conditional replacement till SS-III schedule. 
 

 The variation in Shop to Shop performance of Rubber items is natural outcome 
of varying environmental and field conditions prevailing on Indian Railways. 
Similar wide variations have been observed in the extent of corrosion observed 
on FIAT Bogie on different Zonal Railways.  

 
Considering the fact that LHB AC coaches have remained idle and unutilized for 
passenger services due to COVID-19 pandemic, actual rejection rate of Rubber items 
would further increase with restoration of train services to normal working.  
 
It has also been established that life expectancy derived from OEM’s service life 
calculations and considering environmental factors prevailing on Indian Railways, it is 
expected that these rubber items are not going to last till SS-III schedule for LHB 
Coaches on IR as discussed in detail in Para 5. 
 
AC Air Springs LHB Coaches 
 
AC Air Spring coaches constitute only 40 nos ie 08% of the total population. Out of 
this majority of coaches are from SS-I schedule (LDGS-29, AII-6 = 35 ie 7% of total 
survey population). Schedule wise comparison is not possible due to insufficient data 
for same type of Shop schedules for the two workshops.  
 
Considering safety and reliability of FIAT bogies, it is recommended to replace 
Rubber items on LHB AC coaches during SS-II schedule (36 months) in place of 
presently being done in SS-III schedule (72 months).  
 
Reusability of Rubber items in SS-I schedule must be ensured by following Wear 
limits, critical areas of examination and replacement criteria for Rubber and 
Rubber Metal bonded items as recommended by OEM and specified in 
ANNEXURE 12.13 “RUBBER AND WEAR PARTS” of LHB Maintenance manual 
issued by CAMTECH as discussed in Para 5.5 above. 
 
6.2.2. LHB NAC Coaches with replacement periodicity in SS-II schedule 

There are 92 (17%) LHB NAC Coils Spring coaches and 122(24%) NAC Air Spring 
coaches of the total population. 
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NAC Coil Springs LHB Coaches 
 
Data for LDGS for 42 NAC Coil Spring coaches indicates double digit rejection of all 
Rubber items (except Rubber Pad for longitudinal Stop) which goes upto 51%. 
Rejection in SS-II schedule is about 10-15% higher than rejection of SS-I. Rejection in 
SS-I(2nd) and SS-III are higher than SS-II. Data from JUDW, AII and LLH coaches is 
inadequate to carry out comparison.   
 
NAC Air Springs LHB Coaches 
 
Out of 122 LHB NAC Air spring LHB Coaches, LDGS has largest population of 101 
coaches (66 SS-I and 35 SS-II) data which can be considered for analysis. Rejection 
of most of the Rubber items is in double digit in SS-I and SS-II schedule going upto 
25% except Rubber Pad for Longitudinal Stop and Pad for secondary suspension.  
 
Considering large scale failure of Rubber items upto SS-II schedule, requalification of 
serviceable items during SS-I schedule must be done as per acceptance criteria 
provided in CAMTECH Maintenance Manual Para   
 
improvement in cleaning of FIAT bogies and corrosion prevention measures is 
required in D2 and D3 schedule in Coaching Depots. No change is recommended for 
replacement periodicity of LHB NAC Coaches ie SS-II schedule at 36 months interval. 
 
The committee also deliberated on review of list of Must Change items as given in 
CAMTECH Maintenance Manual ANNEXURE-12.6. This list is based on OEM’s 
guidelines and considered adequate. There is no change recommended in the list of 
Must change items. 
 
Committee’s Recommendations  
 
(i) Considering large scale failure of Rubber items upto SS-II schedule both 

in AC and NAC LHB Coaches, improvement in cleaning of FIAT bogies 
and corrosion prevention measures are required in D2 and D3 schedule 
in Coaching Depots.  
 

(ii) Reusability of Rubber items in SS-I schedule must be ensured by 
following Wear limits, critical areas of examination and replacement 
criteria for Rubber and Rubber Metal bonded items as recommended by 
OEM and specified in ANNEXURE 12.13 “RUBBER AND WEAR PARTS” of 
LHB Maintenance manual issued by CAMTECH.  
 

(iii) Rubber items of LHB AC Coach Bogies may be replaced on 100% basis 
as Must Change items during SS-II schedule ie 36 months. 
 

(iv) No change is recommended for replacement periodicity of LHB NAC 
Coaches ie SS-II schedule at 36 months interval. 

 
(v) The list of Must Change items as given in CAMTECH manual ANNEXURE-

12.6 is based on OEM’s guidelines and considered adequate. There is no 
change recommended in the list of Must change items. 
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7. Recommendations 

Based on the discussions and observations as deliberated in this report, Item wise 
recommendations on the Terms of reference items as given in Railways Board’s letter 
No. 2007/M(C)/137/16/Must Change dated 13.07.2021 are given as under. 
 
7.1. Review and upgrade specification of items included in the list of must 

change items and accordingly upgrade the same. 

7.1.1. RDSO to take over Specification of FIAT Bogie Rubber Metal bonded 
items as a single agency for vendor approval, monitor performance, 
warranty claims and weed out poorly performing vendors in terms of 
Railway Board letter No. 2021/M(PU)/1/25 dated 05.08.2021. Para 5.4.1 (i) 
 

7.1.2. RDSO to revise and upgrade existing technical specifications of Rubber 
Metal parts for use on Indian Railways based on the revised design 
parameters of LHB NAC coaches and based on the suggestions given 
on FIAT’s specifications, additional provisions to be incorporated to 
suite Indian conditions and Warranty clause of FIAT Bogie utilization of 
4 Lac km per year enclosed at Annexure-IV. Para 4.3 (i) & Para 5.3 (i) 
 

7.1.3. Contents of Kit for Rubber and Rubber metal bonded items of FIAT 
bogie may be revised in consultation with OEM approved vendors 
keeping in view of their range of production items. Para 5.4.2 (iv)  
 

7.1.4. procurement of Rubber and Rubber Metal bonded items for FIAT Bogie 
may be centralized with one PU preferably RCF and these items are 
procured only in revised sets for PUs and Workshops. Para 5.4.2 (i) 
 

7.1.5. Centralized procurement and Rate contract may be finalised for 3 years 
duration covering requirement of PUS and Workshops. Para 5.4.2 (ii)  
 

7.1.6. Supply schedule may be revised on quarterly basis by each consumer 
ie PU and Workshops to ensure that shelf storage of Rubber items is 
minimized and these items are consumed in less than six months from 
the date of manufacturing. Para 5.4.2 (iii)  
 

7.1.7. All future supplies of Rubber items may be procured with rejection 
criteria clearly spelt out in the technical specification as under. Para 5.5 
(i) 
 
“Failure of rubber components more than 2% between two shop 
schedules in open line and/or 5% during SS-I or SS-II schedule in 
Workshops will be considered as complete lot failure and supplier will 
be required to replace entire Purchase Order supply Quantity under 
warranty obligations. Such suppliers should also be downgraded to 
developmental sources till they improve the product quality.”  
 

7.1.8. Reusability of Rubber items in SS-I schedule must be ensured by 
following Wear limits, critical areas of examination and replacement 
criteria for Rubber and Rubber Metal bonded items as recommended by 
OEM and specified in ANNEXURE 12.13 “RUBBER AND WEAR PARTS” 
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of LHB Maintenance manual issued by CAMTECH. (Copy enclosed at 
Appendix-V). Para 5.4.3 (ii), 5.5 & 6.2.2.(ii) 
 

7.1.9. The two options of Fluoropolymer based paint systems as suggested 
by M&C directorate may be tried out to reduce incidences of corrosion 
on FIAT bogie. Para 3.4 (i)  

7.2. Review the list of must change items and its prescribed schedule for 
its change. 

7.2.1. No change is recommended on the list of Must Change Rubber items of 
FIAT Bogie as it is inline with original recommendations given by FIAT 
and the same is included in CAMTECH Maintenance Manual-2013 
Annexure 12.6. Para 6.2.2 (vi) 
 

7.2.2. Rubber items of LHB AC Coach Bogies may be replaced on 100% basis 
as Must Change items during SS-II schedule ie 36 months. Para 6.2.2 (iii)  
 

7.2.3. No change is recommended for replacement periodicity of LHB NAC 
Coaches ie SS-II schedule at 36 months interval. Para 6.2.2 (iv) 
 

7.2.4. As recommended by RDSO in its letter No SV.FIAT dated 12.02.2018 
(Appendix-I), Zonal Railways may adopt revised maintenance schedules 
on trial basis for a period of two years on selected LHB rakes. Para 3.1 
(i)  
 

7.2.5. To improve reliability of LHB coaches, Rake links of LHB coaches 
running above 3500 km round trip basis may be critically reviewed for 
poorly performing LHB rake links and their pattern of examination 
suitably revised. Para 2.9 (ii) 
 

7.2.6. Zonal Railways to monitor performance of LHB coaches running at 160 
Kmph separately and provide feedback to RDSO and PUs to identify 
weak areas so that timely action for changes in design and maintenance 
schedules can be taken. Para 4.3 (ii) 

7.3. Formulate scheme for examining the serviceable life of must change 
items and accordingly upgrading the same with up gradation in 
prescribed schedule of change for must change items. 

7.3.1. Workshops may develop testing fixtures and gauges to certify 
reusability of rubber items in SS-I schedule as per ANNEXURE 12.13 of 
CAMTECH maintenance manual based on the criteria mentioned 
therein. Para 5.5 (ii) 
 

7.3.2. Coaching Depots must clean the bogie in every trip and adopt corrosion 
protection measures after thorough cleaning in D2 and D3 schedules. 
Para 3.3 (i) 
 

7.3.3. Considering large scale failure of Rubber items upto SS-II schedule and 
corrosion being observed, improvement in cleaning of FIAT bogies and 
corrosion prevention measures is required in D2 and D3 schedule in 
Coaching Depots. Para 2.8 (i), 2.9 (i), 3.2 (ii) & 6.2.2 (i)  
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7.3.4. Advanced Mechanized cleaning of LHB Coach under gear and Bogie 

along with rust prevention measures may be adopted by Coaching 
Depots during D2 and D3 schedules to improve safety and reliability of 
FIAT Bogie, enhance service life and reduce environmental 
deterioration causing corrosion on under gear items and Bogie 
components. Para 2.6, 2.8 Para 2.9 (i) &Para 3.3 (ii) 
 

7.3.5. Coaching Depots must keep records of out of course replacement of 
Rubber and Rubber Metal bonded items and provide periodic feedback 
to respective PUs, Workshops and supplier to assess overall 
performance of vendors and claim warranty replacement. Para 5.4.2 (vi) 
 

7.3.6. Workshops must ensure that replacement of Rubber items is done in 
sets and records maintained to ensure traceability and monitor 
performance of each vendor. Para 5.4.2 (v)  
 

7.3.7. To monitor performance of rubber items, traceability of FIAT bogie 
along with location wise records of Rubber and Rubber Metal bonded 
items must be ensured by Production Units, Coaching Depots and 
Workshops. Para 5.5 (iii) 
 

7.3.8. In order to improve the reliability of FIAT bogies, each Coaching Depot 
may identify systems and components of LHB coach, which are not 
performing to desired reliability in terms of Coach failures, Coach 
detachments at Primary & Secondary maintenance depot, Out of course 
repairs and premature failure of components. Based upon this analysis, 
certain additional activities of increased inspection and maintenance 
may be introduced by respective Coaching Depots to address areas 
where performance and reliability is not being achieved with the 
prescribed maintenance schedules and intervals. Para 2.9 (iii)  

 
7.3.9. Good maintenance practices and improvements achieved by Coaching 

depots may be shared with other Coaching depots to bring overall 
improvement in quality and reliability of maintenance of Rolling stock. 
These improvements will form the basis of revision of schedules and 
their periodicity in future. Para 2.9 (iv) 
 

7.3.10. CRIS to develop format for data collection and report generation on the 
performance of FIAT bogies and Vendor wise performance of Rubber 
items and provide additional features on CMM module to store data of 
each FIAT bogie and performance of Bogie components. Para 5.4.2 (vii) 
& Para 5.5 (iv) 

7.4. RDSO is required to notify revised list of must change items to Zonal 
Railways with scheme for further revision in the same. 

RDSO may take necessary action to revise the technical specification and 
development of Vendors to develop improved quality of Rubber and Rubber Metal 
Bonded items and follow up other recommendations to improve reliability of FIAT 
Bogie. 
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8. Action Plan for improvement in reliability and safety of FIAT Bogie 

The Action Plan for improvement in reliability and safety of FIAT Bogie is proposed in 
four stages as under.  
 
Stage 1 -Monitor performance and claim warranty failures by ZRs and PUs 
 
Coaching Depots and Workshops to keep records of defects, premature failures and 
replacement done on Rubber and Rubber metal bonded items on each FIAT Bogie in 
Open line and by Workshops during each Shop Schedule. 
 
In case large scale rejection is observed in Open line/SS-I/SS-II schedule, complete 
supply shall be rejected and warranty claim obtained. 
 
PUs/Workshops to provide location wise fitment details of each Bogie including details 
of Date of Fitment, Manufacturer Code, Manufacturer Batch No, PO no and PO Date 
to Coaching Depots to identify the respective manufacturer and warranty status.     
 
If OEM particulars are not visible in Open line/Workshops, it should correlate 
manufacturer details from PU and Workshops and claim Warranty replacement with 
respective vendors directly and inform concerned PU/Workshop.   
 
CRIS to provide provision in CMM/WISE to capture fitment details of each Bogie 
including details of Date of Fitment, Manufacturer Code, Manufacturer Batch No, PO 
no and PO Date to Coaching Depots to identify the respective manufacturer and 
warranty status. 
 
Stage 2 - Procure Rubber and Rubber metal bonded items with additional 
performance criteria on warranty replacement 
 
As an immediate measure, all new procurement tenders of Rubber and Rubber metal 
bonded items of FIAT Bogie may be initiated with following performance acceptance 
criteria in addition to existing warranty clause.  
 
Since Rubber items being directly related with safety and reliability, these items 
shall provide reliable service without developing any detrimental and harmful 
defects till complete warranty period of 36 months from the date of putting in 
service or 48 months from the date the of supply.  
 
The performance shall be considered as total failure if defective percentage 
exceeds following limits in Open line and in Workshops during Shop schedules.  
 

Performance criteria Rejection % 
parameter 

In Open line before SS-I Schedule 2% 
In Open line between SS-I & SS-II Schedule 2% 
In Workshops During SS-I Schedule 5% 
In Workshops During SS-II Schedule 5% 
In Workshops During SS-I (2nd) Schedule 5% 
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In case rejection of any item of the supply exceeds above percentage limit at 
any stage or cumulatively during warranty period, the entire Purchase Order 
quantity stands rejected and the supplier shall replace the complete lot supplied 
under warranty.  
 
Stage 3 – Resort to Import of Rubber and Rubber metal items till indigenous 
vendors are developed to revised technical specifications 
 
Till such time, the process of revision of technical specifications, Indigenous 
development of improved rubber items, Lab/Endurance testing and field trials are 
completed, Railway Board may consider to resort to import rubber items as it was done 
in 2006. With this, replacement periodicity of 36 months can be considered. The 
performance criteria as mentioned in Stage 2 may also be included in revised 
specifications for imported items. 
 
Stage 4 - RDSO to undertake revision of technical speciation and Indigenous 
vendor development and product performance verification 
 
RDSO to undertake revision of technical speciation of Rubber and Rubber metal 
bonded items urgently, develop capable sources with improved quality of items and 
assess the field performance through a detailed trial scheme. 
 
Stage 5 - RDSO to undertake development of optimized next generation FIAT 
Bogie with improved reliability and suitability at 130 - 200 Kmph operation 
 
RCF/RDSO to follow up the work of redesigning and optimizing existing FIAT Bogie 
into next generation FIAT Bogie with higher reliability and suitability for 160 -200 Kmph 
operation and development of Indigenous vendors for Bogie items including Rubber 
and Rubber metal bonded items. 
 

 

**** 

 

 

  



Review of Must Change items -Rubber metal bonded items of LHB coaches Page 61 of 71 
 

 
9. List of References 

(i) Railway Board letter no 95/M(C)/141/1 dated 16.05.2001 - Periodicity for 
maintenance of LHB coaches -Initial Instructions of Railway Board on LHB 
maintenance Schedules while introducing LHB Coaches on IR. 

 
(ii) Six-man committee Report -IOH/POH periodicity (2005)  -The Six-man 

Committee formed by Railway Board to review the frequency of IOH and 
POH periodicity for LHB coaches considering experience gained by NR and 
WR. 

 
(iii) CAMTECH Maintenance Manual for LHB Coaches April 2013. 
 
(iv) RDSO letter no SV.FIAT dated 12.06.2017, to carry SS-I schedule of bogie 

in workshops. 
 
(v) Two men committee report - Periodicity of Must Change item (2018-19).  
 
(vi) FIAT-SIG specifications rot Rubber and Rubber Metal Bonded items/. 
 
(vii) FIAT Performance Specification and Design Regulations - Service life 

specified in FIAT Technical Specification No. 17.531 to 33.100. 
 
(viii) RCF specifications for Rubber and Rubber Metal bonded items. 
 
(ix) Dy.CME(P)/PL/WR must change items for LHB coaches letter no. 

5.440/2/1Gr33 LHB.vol (viii) dated- 06.09.2012 
 
(x) CWM/JUDW/NR letter no 197-S/207/must Change Items/JUDW dated 

28.10.2014 
 
(xi) RDSO report vide letter No SV.FIAT dated 30.03.2019 
 
(xii) RDSO letter No SV.FIAT dated 12.02.2018 suggesting introduction of D4 

Yearly schedule and adopt revised maintenance schedules on trial basis for 
a period of two years on selected LHB rakes. 

 
(xiii) IRCAMTECH.M.GWL.check sheet. LHB Bogie dated 09.04.2019 
 
(xiv) CAMTECH Report on Review of Maintenance Schedules of LHB coaches on 

Indian Railways (No: IR/CAMTECH.GWL.M.C.LHB 22.10.2019). 
 
(xv) CAMTECH Report on review of maintenance periodicity of ICF and LHB 

coaches (No IRCAMTECH.M.GWL.LHB.SCHEDULE dated 20.04.2021).  
 
(xvi) CAMTECH report No IRCAMTECH.M.GWL.LHB.SCHEDULE dated 

20.04.2020. “Review of maintenance periodicity of ICF and LHB coaches” 
(2020) As a part of Railway Board’s plan to identify “Areas for Improved 
Operational Efficiency over IR” circulated on 10th April’ 20, vide item Sr. No. 
7 of the list. 

 



Review of Must Change items -Rubber metal bonded items of LHB coaches Page 62 of 71 
 

 
 
10. List of Appendices attached to the report 

Appendix-I  
 
RDSO letter No SV.FIAT dated 12.02.2018 suggesting introduction of D4 Yearly 
schedule and adopt revised maintenance schedules on trial basis for a period of two 
years on selected LHB rakes.  
 
Appendix-II 

Technical details of Mechanised cleaning of Coach Under gear and Bogie by Special 
Purpose Machine (SPM). 

Appendix-III 
 
Proposal of optimisation and redesigning of FIAT Bogie to improve its reliability and 
safety.  
 
Appendix-IV 
 
Railway Board letter No. 2021/M(PU)/1/25 dated 05.08.2021 “Revised distribution of 
control of Specifications between RDSO and PUs”.  
 
Appendix-V  
 
ANNEXURE 12.13 “RUBBER AND WEAR PARTS” of LHB Maintenance manual - 
Wear limits, critical areas of examination and replacement criteria for Rubber and 
Rubber Metal bonded items as recommended by OEM.  
  



Review of Must Change items -Rubber metal bonded items of LHB coaches Page 63 of 71 
 

Annexure-I 

Nomination of the Committee and Terms of reference 
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Annexure-II  

 
Non-Availability of component identification marks- Report by Central Railway 
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Condition of Rubber items of FIAT Bogie in Shop Schedules 
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Annexure-III 

Proposed revision to RCF Specification and comparison with FIAT documents 
 

Quality assurance testing and acceptance: 

FIAT documents 
RCF Spec/ 

Recommendations  
1. Functional trial-  
 
Before starting the series production, the manufacture must supply proof 
that the rubber bearing fulfils the requirement of the application. This proof 
is to be based on the manufacture's test planning. The following points,  
i. the stiffnesses (measured quasi statically,  
ii. the resistance against cleaning agents. Iii. the suitability for the 

maximum excursions. iv. the suitability for the maximum forces. v. if 
specifically required (e.g. in a supplementary tech. spec.) proof of 
suitability by means of a fatigue test 

Not available in RCF 
document.  
 
To be added 

2. Testing of first article- 
 
The following point must be demonstrated for the first component 
manufactured under production conditions  
i. Stiffness progressions up to and including the loading case at the 
operational limit (will be defined for each case in the supplementary 
technical specifications special requirements.  
ii. The stiffnesses (measured quasi-statically).  
iii. If specifically required ( e.g. in a supplementary tech. spec.), the 
frequency dependence of the stiffnesses.  
iv. If specifically required (e.g. in a supplementary tech. spec.), the 
resistance against the cleaning agents listed on the technical specification 
17.617, sub-document 000. 

MDTS-148 (Rev-1) dt 
19.11.04 4(d) Supplier 
should submit documents 
as required against all 
the clause of applicable 
specification specified in 
tender including first 
article tests. 
 
This clause to be 
elaborated  

3. Production testing- 
 
It is responsibility of the supplier to test the relevant parameters at suitable 
intervals. It must be ensured that the components manufactured under 
production conditions correspond to those from the first article acceptance. 
The number of components to be tested must be selected by the supplier, 
in order that a meaningful statistic can be crated. in special cases, FIAT-
SIG reserves the right to determine the test intervals and the parameters 
itself. the manufacturer must carry out tests according to the test plan 
throughout the entire manufacturing process. the overall quality and test 
plan for this component must be submitted to FIAT-SIG. 

Not available 
specification of 
procurement.  
 
To be added 

4. Product audit- 
 
In the course of the product audit, the manufacturer must demonstrate that 
the production parts are manufactured in a secure manufacturing process. 
Compliance with the Q characteristics (from the test planning must also be 
proven. If changes relevant to quality take place in the manufacturing 
process, the location of production, or to the part itself, FIAT-SIG can again 
carry out a product audit. FIAT-SIG reserves the right, once the dates have 
been agreed, to carry out audits of the manufacture and the final 
inspection. 

MDTS-148 (Rev-1) dt 
19.11.04 
4(b) manufacturing 
process, type of 
moulding to be used, 
manufacturing and 
testing facilities available 
to manufacture the 
component should be 
provided in details by the 
bidder along with offer. 

5. Approval procedure- 
 
In the case of a first article manufacture, the following procedure applies. 
A) approval for hydraulic pulsation and/or fatigue testing by FIAT- SIG. b) 
approval of the technical documentation provided by the supplier ( 
drawings, parts lists etc) by FIAT-SIG. c) approval for manufacture of 
production tools b FIAT-SIG. d) Approval of the first article by FIAT-SIG. 

MDTS-148 (Rev-1) dt 
19.11.04 
4 (f) The frequency 
dependence of the 
stiffnesses should be 
demonstrated for the first 
component manufactured 
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6. Quality certificates- 
 
All quality certificates must be kept for the period of the complete service 
life of bearing, but for at least ten years from delivery. FIAT-SIG has the 
right to inspect these certificates on request. TESTs:- All test carried out 
must be confirmed by a " Manufacturers test certificate o to DIN 55 350-18-
4.2.1" and the latter must be delivered with goods. 

MDTS-148 (Rev-1) dt 
19.11.04 
4(e) Supplier should 
submit fatigue testing 
schemes for approval 
which is to be carried out 
on the component. In 
case fatigue testing has 
already been done for 
the same components, 
test certificate and test 
scheme has to be shown 
to the satisfaction of 
inspection authority. 

Performance specifications and design regulations 
1. Identification- 
 
The rubber bearing part has to be marked with the date of manufacture ( 
year/month) and the FIAT-SIG number ( without index of changes).This 
identification can be imprinted inside the rubber or inside the metal 
components. The form and location of the identification has to be shown on 
the corresponding drawing. the specification of the date of manufacturing is 
used for the unique traceability of those manufacturing parameters relevant 
to quality back to the raw materials ( starting materials of the vulcanizing 
compound. 

MDTS-148 (Rev-1) dt 
19.11.04 
4 (h) ‘’Manufacture’s 
initials with month & 
year’’ should be 
punched/embossed in 
letter height of 6 mm on 
component at suitable 
location which should be 
visible after assembly.  

2. Disposal- 
 
The material selection of the rubber bushes must be made in such a way 
that letter can be re-cycled at the end of its service life, or be able to be 
disposal of without the use of special measure. If materials are used. 

Not available in RCF 
document.  
 
To be added 

Operative range of Products 

1. Conditions of use-  
 
i. fluctuation of temp. from -25oc to +70oc with a relative humidity from 
30% to 100% (Max. temp. in the shade of +45oc) 
ii. In winter times show and ice will be removed wit warm water under 
pressure (max. 5bar/+55Oc). 
iii. Before inspection, the bogies are cleaned with high-pressure water (up 
to 40bar/ approx. +20Oc), 
iv. Exposure to an environment of: 
a) Rain, snow, ice, ozone, direct isolation and salty air (coastal areas). 
b) Sand, brake and ferric oxide dist (abrasion of wheels and tracks) as well 
as industrial atmosphere. 
c) Vestiges of oil and grease, urine, feces, and kitchen waste (restaurant 
cars). 
d) Stoning from the under layer of ballast. 
e) Whirled up pieces of ice. 
f) Both acidic and basic cleaning products in a present-day quantity. 

MDTS-148 (Rev-1) dt 
19.11.04 
4(g) the resistance 
against the cleaning 
agent listed in the 
technical specification 
1761710002 should be 
demonstrated for first 
component 
manufactured. 

2. USED CLEANING PRODUCTS 
 
The bogies and the superstructure are washed following varying periods, 
at the most every 2-5 days. As a result, all products may come into contact 
with the following cleaning products: 
· WALO-PLUS, Merisa company, concentration up to 1:1 (concentrate: 5% 
sulfuric acid) 
· SU 75, A. Sutter company, concentration up to 1:1 
· A solution of 2-6% oxalic acid in water. 
· Washing material in a solution of 20% at 20o C with 25% sodium 
hydroxide. 
· Following substances in a 1% solution at 70oC: 

Same Available 
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- Sodium metasilicate 55% 
- Sodium hydroxide 25% 
- Sodium carbonate 16% 
· Aclean 01.11, CM Oberflaechentechnik company, concentration 1:5 up to 
1:10 (concentrate: 5% citric acid, 2.5% formic acid, 3.4% ammonia). 

Warranty 10 Lakhs KM/07 years 

Present Warranty is 4 
years date of supply & 3 
years date of fitment. 
 
07 years warranty from 
date of supply or 6 
years warranty from the 
date of fitment 
whichever is earlier is 
recommended.  

 

Additional items to be included in specification. 

1  Component designing and testing must be done with vehicle running of 4 lac 
Km per year on Indian Railways. 

2  Endurance testing of samples must be done at every 12 months interval. 
3  Supplier to supply test specimen for each supply for Quality verification at 

Consignee end. 
4 QAP to be revised to include- 

a. Improved quality of surface finish on Rubber metal bonded surfaces 
b. OEM code & Batch Nos etc to be visible across entire service life 
c. Provide heavy duty surface protection on metal surfaces to last till 

service 
d. Improved quality of bonding material and rubber composition to pass 

at 100 degree C during endurance testing 
e. Supplier to submit Rubber raw material import certificate during 

inspection and proof of invoicing 
f. Range of each parameter specified in specification must be fixed for 

each supplier for production control in addition to the acceptable range 
as mentioned in the specification. 

5 Analysis of Rubber material during type acceptance test by Fourier Transform 
Infra-red Spectrometry (FTIR) and Thermogravimetry (TGA) Techniques or 
equivalent methods Conforming to - 
 

a. BS 4181, Part 1-1985; ISO 4650:1985 “Identification of Rubbers by 
Infrared Spectrometry” Part 1 – Method for identification of 
hydrocarbon, chloroprene, nitrile and chlorosulphonated polyethylene 
rubbers. 

b. ASTM D 3677:90; “Rubber Identification by Infra-red Spectrometry”. 
c. ASTM E 1131:93. 
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Annexure-IV 
 
List of approved vendors for supply of Rubber and Rubber metal bonded items 
of FIAT Bogie (As per RDSO UVAM portal As on 23.12.2021) 
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Annexure-V 

Survey of 508 no of LHB Coaches Shop schedules (JUDW, AII, LGDS and LLH) 
SN Item 

Description 
Workshop 
Schedule 

LGDS LLH AII JUDW 
Coach Failure  Coach Failure  Coach Failure  Coach Failure  

1.  Axle box pivot 
bush 

SS-I 107 12.85 2  5  1 12.50 
SS-II 29 9.05 11  5  13 24.04 
Cum I+II 136 21.90 13  10  14 36.54 
SS-I (54) 48 9.38 2  0  10 7.50 
SS-III 4 28.12 2 68.75 5 55.00 10 84.38 
Total 188 59.40 17 68.75 15 55.00 34 128.41 

2.  Ball joint for 
traction lever 

SS-I 107 14.14 2  5 10.00 1  
SS-II 29 17.67 11 11.36 5 25.00 13 33.65 
Cum I+II 136 31.81 13 11.36 10 35.00 14 33.65 
SS-I (54) 48 20.31 2  0  10 6.25 
SS-III 4 31.28 2 100.00 5 50.00 10 31.25 
Total 188 83.40 17 111.36 15 85.00 34 71.15 

3.  Ball joint for 
Roll link 

SS-I 107 12.03 2  5  1 12.50 
SS-II 29 13.79 11  5 10.00 13 34.62 
Cum I+II 136 25.83 13  10 10.00 14 47.12 
SS-I (54) 48 10.94 2  0  10 2.50 
SS-III 4 25.00 2 56.25 5 75.00 10 37.50 
Total 188 61.76 17 56.25 15 85.00 34 87.12 

4.  Traction 
Centre elastic 
joint 

SS-I 107 4.67 2  5 30.00 1 0.00 
SS-II 29 3.45 11  5  13 46.15 
Cum I+II 136 8.12 13  10 30.00 14 46.15 
SS-I (54) 48 2.08 2  0  10  
SS-III 4 31.25 2 75.00 5 60.00 10 62.50 
Total 188 41.45 17 75.00 15 90.00 34 108.65 

5.  Lateral bump 
stop 

SS-I 107 2.80 2  5  1  
SS-II 29 3.45 11 13.64 5 20.00 13 25.00 
Cum I+II 136 6.25 13 13.64 10 20.00 14 25.00 
SS-I (54) 48 8.33 2  0  10  
SS-III 4 31.25 2 75.00 5 50.00 10 25.00 
Total 188 45.84 17 88.64 15 70.00 34 50.00 

6.  Rubber 
spring 

SS-I 107 19.63 2  5  1  
SS-II 29 43.10 11 15.91 5  13 25.00 
Cum I+II 136 62.73 13 15.91 10  14 25.00 
SS-I (54) 48 15.10 2  0  10 22.50 
SS-III 4 31.25 2 75.00 5 50.00 10 31.25 
Total 188 109.08 17 90.91 15 50.00 34 78.75 

7.  Primary 
vertical bump 
stop 

SS-I 107 6.54 2 18.75 5  1  
SS-II 29 26.29 11 77.27 5  13 2.02 
Cum I+II 136 32.84 13 96.02 10  14 2.02 
SS-I (54) 48 7.55 2 50.00 0  10 3.88 
SS-III 4 34.37 2 100.00 5 50.00 10 4.06 
Total 188 74.76 17 246.02 15 50.00 34 9.95 

8.  Rubber pad 
for primary 
suspension 

SS-I 107 2.34 2  5  1  
SS-II 29 18.53 11 10.23 5  13 19.23 
Cum I+II 136 20.87 13 10.23 10  14 19.23 
SS-I (54) 48 4.95 2  0  10  
SS-III 4 25.00 2 50.00 5 45.00 10 15.63 
Total 188 50.82 17 60.23 15 45.00 34 34.86 

9.  Rubber pad 
for 
longitudinal 
stop 

SS-I 107 0.93 2  5  1  
SS-II 29 5.17 11  5  13 11.54 
Cum I+II 136 6.11 13  10  14 11.54 
SS-I (54) 48 0.52 2  0  10  
SS-III 4 12.50 2 68.75 5 55.00 10  
Total 188 19.13 17 68.75 15 55.00 34 11.54 

10.  Pad for 
secondary 
suspension 

SS-I 107 23.01 2  5  1  
SS-II 29 53.02 11 14.77 5 25.00 13 32.69 
Cum I+II 136 76.03 13 14.77 10 25.00 14 32.69 
SS-I (54) 48 15.10 2  0  10 33.75 
SS-III 4 53.12 2 62.50 5 100.00 10 34.38 
Total 188 144.26 17 77.27 15 125.00 34 100.82 
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Annexure-VI  

Rejection of Rubber items of LHB AC Coil springs coaches at LGDS & JUDW  
SN Item 

Description 
Workshop 
Schedule 

LGDS JUDW Remarks  
Coach Failure  Coach Failure  

11.  Axle box pivot 
bush 

SS-I 107 12.85 1 12.50  
SS-II 29 9.05 13 24.04 Failure in JUDW is comparatively high 
Cum I+II 136 21.90 14 36.54  
SS-I (54) 48 9.38 10 7.50 Similar failure 
SS-III 4 28.12 10 84.38  
Total 188 59.40 34 128.41  

12.  Ball joint for 
traction lever 

SS-I 107 14.14 1   
SS-II 29 17.67 13 33.65 Failure in JUDW is comparatively high 
Cum I+II 136 31.81 14 33.65  
SS-I (54) 48 20.31 10 6.25 Failure in LGDS is comparatively high 
SS-III 4 31.28 10 31.25  
Total 188 83.40 34 71.15  

13.  Ball joint for 
Roll link 

SS-I 107 12.03 1 12.50  
SS-II 29 13.79 13 34.62 Failure in JUDW is comparatively high 
Cum I+II 136 25.83 14 47.12  
SS-I (54) 48 10.94 10 2.50 Similar failure 
SS-III 4 25.00 10 37.50  
Total 188 61.76 34 87.12  

14.  Traction 
Centre elastic 
joint 

SS-I 107 4.67 1 0.00  
SS-II 29 3.45 13 46.15 Failure in JUDW is comparatively high 
Cum I+II 136 8.12 14 46.15  
SS-I (54) 48 2.08 10   
SS-III 4 31.25 10 62.50  
Total 188 41.45 34 108.65  

15.  Lateral bump 
stop 

SS-I 107 2.80 1   
SS-II 29 3.45 13 25.00 Failure in JUDW is comparatively high 
Cum I+II 136 6.25 14 25.00  
SS-I (54) 48 8.33 10   
SS-III 4 31.25 10 25.00  
Total 188 45.84 34 50.00  

16.  Rubber 
spring 

SS-I 107 19.63 1   
SS-II 29 43.10 13 25.00 Failure in LGDS is comparatively high 
Cum I+II 136 62.73 14 25.00  
SS-I (54) 48 15.10 10 22.50 Similar failure 
SS-III 4 31.25 10 31.25  
Total 188 109.08 34 78.75  

17.  Primary 
vertical bump 
stop 

SS-I 107 6.54 1   
SS-II 29 26.29 13 2.02 Failure in LGDS is comparatively high 
Cum I+II 136 32.84 14 2.02  
SS-I (54) 48 7.55 10 3.88 Similar failure 
SS-III 4 34.37 10 4.06  
Total 188 74.76 34 9.95  

18.  Rubber pad 
for primary 
suspension 

SS-I 107 2.34 1   
SS-II 29 18.53 13 19.23 Similar failure 
Cum I+II 136 20.87 14 19.23  
SS-I (54) 48 4.95 10   
SS-III 4 25.00 10 15.63  
Total 188 50.82 34 34.86  

19.  Rubber pad 
for 
longitudinal 
stop 

SS-I 107 0.93 1   
SS-II 29 5.17 13 11.54 Similar failure 
Cum I+II 136 6.11 14 11.54  
SS-I (54) 48 0.52 10   
SS-III 4 12.50 10   
Total 188 19.13 34 11.54  

20.  Pad for 
secondary 
suspension 

SS-I 107 23.01 1   
SS-II 29 53.02 13 32.69 Failure in LGDS is comparatively high 
Cum I+II 136 76.03 14 32.69  
SS-I (54) 48 15.10 10 33.75 Failure in JUDW is comparatively high 
SS-III 4 53.12 10 34.38  
Total 188 144.26 34 100.82  
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