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fo"k;: Formation of Committee to examine CTRB issues of freight rolling 

stocks.. 
lanHkZ: Railway Board’s letter no 2018/M(N)/951/35Pt.1 dated 06.12.2022. 
  

 
 With reference to above, report of the committee as formed by Rly Board 
along with recommendation on the issues of CTRB of freight rolling stocks is 
enclosed with this letter for your kind information please. 
 

layXu: Report of the committee     

 
 
 

 
 
 

(Dr. Manish Thaplyal) 
           Exe. Director Stds. Wagon 
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1.0 INTRODUCTION: 

1.1 Constitution of committee: 

Railway Board formed a committee to examine the Freight CTRB related issues as 
mentioned below. The committee comprises of following officers: 

(i) ED/Stds./Wagon/ RDSO/Lucknow, Convener 
(ii) CRSE(Freight)/ ECR, Member 
(iii) CRSE(Freight)/ ECoR, Member 
(iv) CWM/RYPS/SCR, Member 
(v) CWM/KOTA/WCR, Member 

This report covers the detailed study/ analysis and recommendations of committee 
as formed by Railway Board on various issues of CTRBs on following Terms of 
Reference (ToR): 

(a) To assess the efficacy and reliability of Upgraded E Class CTRB with respect to 
conventional E Class CTRB and accordingly give recommendation for changing 
of conventional cone assembly having steel cage with that of polyamide cage, 
along with the low torque grease seal. 

(b) Detailed analysis of CTRB failures, both online and offline, which are showing 
increasing trend, duly taking into account rejection of components during POH, 
and accordingly recommend measures for containment. 

(c) To review the failure reporting methodology of CTRB failures, including critical 
alerts flagged by OMRS/ HBD, both online and offline, in FMM and suggests 
measures for capturing all relevant details and making it more use friendly. 

(d) To deliberate on any other issue relevant to CTRBs. 

2.0 BACKGROUND: 

(a) As per instructions of Railway Board, procurement of Upgraded Class-
CTRB to RDSO specification No. AB/RB-40-2016 was started and implemented 
in Indian Railways w.e.f. 01.12.2019. Accordingly, wagon manufacturers have 
started fitting Upgraded Class-E in newly manufactured wagons. Railway Board 
has also advised that all future procurement shall be Low Torque Grease Seal.

(b) There is a need to reduce hot axle cases. RDSO has issued several guidelines/ 
instructions to Zonal Railways from time to time to control the failures of CTRBs, 
but the number of online failures is still a matter of concern. Zonal railways are 
advised to follow all instructions in letter and spirit. 

(c)  RDSO undertakes online CTRB failure analysis based on data of hot axle cases 
reported by Zonal Railways in prescribed format. Due to non-availability of 
corresponding data in prescribed format, some of the cases remain inconclusive 
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to ascertain the root cause and corrective action by respective maintenance 
facility. 

(d) The issue codal life of CTRBs has been raised during various meetings. This is 
also considered a contributory factor for some of the failures. 

3.0 DETAILED ANALYSIS AND RECOMMENDATIONS: 

3.1 Efficacy and reliability of Upgraded Class-E with respect to Conventional 
Class-E CTRB and changing of polyamide cage and low torque grease seal 
etc. 

(a) Railway Board vide letter no. 2017/M(N)/951/14 dated 18.09.2019 has instructed 
that Upgraded Class- to RDSO specification No.AB/RB-40-2016 
shall be fitted in newly manufactured wagons w.e.f. 01.12.2019. It also instructed 
that all future procurement shall be of low torque Grease Seal. These instructions 
lay down the intent to proliferate the upgraded CTRB. The up-gradation of 
existing CTRBs, requires both Low torque grease seal and Polyamide cage. 

(b) Conventional Grease Seal which are in vogue in Class-E CTRB is a contact type 
seals having lip with garter spring. This is an older technology and produces
more torque. On the other hand, Low torque Grease seal is non-contact type and
provides lower rolling resistance resulting in less fuel consumption, reduces seal 
torque and has a lower operating temperature resulting in fewer incidences of hot 
axles.

improved interface with roller surface etc. These are the design expectations.
Available data has to be analysed for validation of these expectations as fitment 
of these components has started from 01.12.2019. 

(c) During interaction with OEMs, it is learnt that globally, major Railway systems are 
using low torque grease seal and polyamide cage due to its advantages over 
steel cage and conventional grease seal.    

(d) As per RDSO specification No. WD-63-MISC-2020, Low torque grease seal shall 
have maximum steady state torque value of 50% as specified in AAR M-959 for 
Class-E CTRB. The torque value for conventional grease seal as per AAR is 30 
in.lb. The OEMs have submitted test report of low torque grease seal having 
torque value less than 15 in.lb which meets the requirements of RDSO 
specification. Torque value of conventional grease seal and low torque grease 
seal is tabulated below along with test report of torque value of low torque grease 
seal: 
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Grease Seal for Upgraded Class-E CTRB 

Firm 
name

Brand 
name of 
seal

Part no Torque value
(AAR limit 30 in. lb)

Remarks

Max Min Avg
M/s NEI/ 
Brenco 

Brenco 
Efficiency 
Plus

1107G/ 
1107G2

15 -- -- In report min & 
max values are 
only in graph. 
Max value is 15 
and min is 
slightly below 
11.

M/s 
Timken

Timken 
HDL

K150471 9.027 7.027 8.496

M/s SKF SKF LL SE-BT-
28516 D-23

17.170 3.628 10.886

Grease Seal for Conventional Class-E CTRB 

Firm 
name

Brand name 
of seal

Part no Torque value
(AAR limit 30 in. lb)

Remarks

Max Min Avg
M/s NEI/ 
Brenco

Brenco ST-
212

1107B -- -- -- Not available

M/s 
Timken

Timken NT K86861 30.0 20.7 25.4

M/s SKF SKF CR 70113 19.294 17.878 18.409

4 of 29

File No.RDSO-MW0WAD(CTRB)/5/2020-O/o PED/SW/RDSO
1484878/2023/MECHANICAL(WAGON)

File No. 2018/M(N)/951/35Pt.1 (Computer No. 3394758)

Generated from eOffice by NARENDRA KUMAR, TECH I/M/N(NK), TECHNICIAN I/M(N), Mechanical Engineering Dte on 16/02/2024 02:55 pm

5



Torque value test report of M/s SKF design of low torque grease seal 
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Torque value test report of M/s NEI /Brenco design of low torque grease seal 
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Torque value test report of M/s Timken design of low torque grease seal 

(e) Components of Upgraded Class-E to RDSO specification No. AB/RB-40-2016 
are same as Class-E to RDSO specification No. AB/RB-39-2002 except two i.e. 
Low Torque Grease Seal and Polyamide/ Polymer Cage and fully 
interchangeable in space envelope requirements. RDSO specification No. 
AB/RB-39-2002 requires a combination of conventional grease seal & steel cage 
whereas in specification No. AB/RB-40-2016, combination is Low Torque Grease 
Seal & Polyamide/ Polymer Cage. However, AAR allows any combination of 
cage and grease seal. There may be a number of combinations if AAR is 
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followed but this will create confusion in field as well as violate the provisions of 
above specifications. Combinations may be as follows:

(i) Cone assembly with steel cage and conventional grease seal or
(ii) Cone assembly with steel cage and low torque grease seal or 
(iii) Cone assembly with polyamide cage and conventional grease seal or 
(iv) Cone assembly with polyamide cage and low torque grease seal. 

(f) At present, during POH in Railway Workshops and refurbishment by OEMs, the 
cone assembly (consisting steel cage, rollers and inner race) is completely 
rejected if any abnormality found in cage or rollers or inner race. The average 
rejection rate of cone assembly over Indian Railways Workshops is 21%, while 
rejection rate of cone assembly is 22% in NEI and 11% in Timken during 
refurbishment by OEMs.

(g) There is very little data available from Google sheet/ letters reported by Zonal 
Railways to analyze the performance of Upgraded Class E CTRB. Data provided 
by OEMs are also very less. The total population of Upgraded Class-E is approx. 
5,31,690 Nos. As per available data, there are a total of 356 removals (including 
defective upgraded CTRB found in ROH) reported by 11 Zonal railways for 
previous financial year. Wagons fitted with Upgraded Class-E will be due for POH 
after 4.5 to 6 years of fitment.

RECOMMENDATIONS:

(a) It is recommended that cone assembly with steel cage may be allowed to be used 
in Class-E CTRB till the time it is rejected/ condemned. On being rejected, cone 
assembly having steel cage may be replaced with cone assembly having 
polyamide cage. The following is to be ensured:
(i) In any assembled CTRB, both the cone assembly shall consist of either cone 

assembly with steel cage or cone assembly with polyamide cage. Mixing of 
cone assembly with steel cage and cone assembly with polyamide cage in any 
one assembled CTRB is not permitted.

(ii) Both CTRBs on any single wheel sets must comprise of either cone assembly 
with steel cage or cone assembly with polyamide cage.

(iii) Any cone assembly with steel cage removed during overhauling and fit for use 
may be used in other CTRB having similar age profile fulfilling the other 
conditions of Maintenance manual G-81.

(b) Grease Seal is a must change item. It is recommended that conventional Grease 
Seal when rejected may be replaced with Low Torque Grease Seal.
(i) Both the grease seal on any assembled CTRB shall be either conventional 

grease seal or low torque grease seal.
(ii) CTRB having same combination of grease seal shall be fitted on any single 

wheel set.\
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3.2 ISSUES OF CTRB FAILURE AND FIXING CODAL LIFE etc. 

(a) CTRB is a critical and a high precision component in Wagon. It carries much 
safety concerns as failure of CTRB may even lead to derailments. Therefore, it is 
always imperative to closely monitor the health of CTRB and if any abnormality is 
found, it must be taken out from service.   

(b) Bearing health monitoring system is a task which was earlier not given due 
attention. More focus was always on-line failure of the CTRB in context of Indian 
Railways. Modern Railway systems have a robust bearing health monitoring 
system in place and based on the response of these systems, they take out the 
suspected bearing from service before on-line failure. Recently, Indian Railways 
have also focused on bearing monitoring systems. Some systems have also 
been installed but their extensive proliferation on Indian Railways routes is going 
to take time. Maintenance mechanism of CTRB is also different in Foreign 
Railways with respect to Indian Railways. 

(c) RDSO has undertaken various activities in regards to control the cases of online 
CTRBs failure. The efforts of OEMs for conducting technical quality audit and 
seminar in designated workshops and submitting their observations to RDSO and 
also abundant support of Zonal Railways to OEMs and RDSO officials in 
conducting the exercise of audit at their premises is noteworthy.

(d) In addition to the instructions/ guidelines issued from time to time, based on the 
observations put up by OEMs after technical quality audit and technical seminar, 
RDSO has added and re-iterated some instructions to be followed like checking 
of shoulder diameter with snap gauge of digital micrometer, suitable instruments 
such as dial, digital snap gauges etc. for measurement of dimensions having 
three digit after decimal, revised quantity of grease i.e. 390± 20 gram in both 
CTRBs i.e. Class-E and Upgraded Class-E during overhauling in Railways 
workshop etc.

(e) Due to frequent failures of CTRBs on-line, issue raised by Railway Mechanical 
officers during various meeting that why the codal life of CTRB not be fixed. One 
such exercise had been undertaken in 2009 based on failure data of two 
workshops (placed as Annexure-1). Recently, some Zonal Railways raised the 
issue again during video conferencing with Railway Board and RDSO on 
12.01.2022. Railway Board has instructed to take input from Zonal Railways and 
undertake this issue. Accordingly, RDSO has asked Zonal Railways to submit 
CTRB components rejection data to undertake detailed study to work out 
feasibility/ possibility for fixing codal life of bearings.  

(f) Available data for on-line CTRB failure is also studied and placed as Annexure-3. 
It can be seen that 17.03% and 16.81% of online failures are of CTRB between 6 
to 9 years and 9 to 12 years aged group respectively. An assessment of the 
population of CTRB with this age profile is not available. 
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(g) The submitted failure data from major Workshops on a total rejection of 519994 
Cups against 2426731 received Cups and a total rejection of 1019153 Cones 
against 4835445 received Cone are studied age wise and a detailed exercise 
undertaken. The comprehensive study is placed as Annexure-2(A) and 2(B). 
From rejection graph at Annexure-2 (B), it can be seen that bearing failure 
increase gradually but not sharply. Rejection of Cup and Cone is 35.1% and 
35.04% respectively up to 20 years age group of bearing. Again, Rejection of 
Cup and Cone is 46.78% and 50.6% respectively after 20 years age group of 
bearings. In view of sharp increase in rejection of cup and cones in bearings
which have attained life of 20 years, it would be prudent to consider life of 20 
years to achieve fair degree of reliability of the bearings.

(h) Clause 5.8 and 5.9 of ARI report shows removal of bearing from 1992 to 2010. In 
abroad also, failure of bearing in unavoidable. Removal of bearing has increased 
due to change in way side detection method. Concerned pages of ARI report is 
as below: 
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RECOMMENDATIONS:  

(a) Railway Workshops may be advised to give special attention to CTRB overhauling 
during 1st POH to avoid high rate failure of bearings. This analysis is based on 
technical and statistical inputs from Zonal Railways. From study of above data of 
online failure and failure data of major workshop, it is recommended to consider 
the codal life of Cup & Cone assembly as 20 years on age cum condition basis. 

(b) Manner of phasing out may be decided by workshops. 

(c) Recommendation of 20 years codal life of CTRB should be reviewed periodically, 
duly taking cognizance of trend of failures of CTRB. 

(d) During overhauling, Integrity of Cup & Cone assembly of CTRB to be maintained 
to the extent possible and only in case of rejection of cup or cone, similar age 
profile cup & cone assembly to be fitted.  

3.3 ISSUES RELATED TO FAILURE REPORTING ETC. 

(a) RDSO undertakes online CTRB failure analysis based on data of hot axle cases 
reported by Zonal Railways in prescribed format. Due to non-availability of 
corresponding data in prescribed format, some of the cases remain inconclusive 
to ascertain the root cause and corrective action by respective maintenance 
facility. In order to improve the reporting of hot axle cases, a Google sheet was 
prepared and shared with Zonal Railways for timely reporting. This sheet was also 
shared with CRIS. Although all the rows & columns of this sheet is incorporated in 
FMM but it is not user friendly. Hence, CRIS needs to be advised that same 
format and data feeding methodology be opted as in Google sheet to make it 
more user friendly (format as in Annexure-4).

(b) Procedure adopted by RDSO for analysing online CTRB failure has already been 
circulated to Zonal Railways vide RDSO letter NO. MW/WAD/CTRB/GENL dated 
30.05.2022. 

(c) Suspected CTRBs are being pulled out based on OMRS alerts. Investigation of 
such suspected CTRBs due to OMRS alert should be done by all Zonal Railways, 
its findings should be shared on FMM platform as this data can give a fair idea of 
causes of failure initiation. 

(d) Detachment of Wagon due to Cap Screw missing is reported by Zonal Railways. 
This may be due to insufficient torque as specified. Also, effective diameter of 
screw thread might be improper. Pitch, thread angle, major and minor diameter of 
the screw might have been deteriorated due to prolonged use. Re-use of Cap 
screw after POH may damage axle end threads which may lead to detachment of 
wagon. 

16 of 29

File No.RDSO-MW0WAD(CTRB)/5/2020-O/o PED/SW/RDSO
1484878/2023/MECHANICAL(WAGON)

File No. 2018/M(N)/951/35Pt.1 (Computer No. 3394758)

Generated from eOffice by NARENDRA KUMAR, TECH I/M/N(NK), TECHNICIAN I/M(N), Mechanical Engineering Dte on 16/02/2024 02:55 pm

17



(e) Faulty adapters are also reported as cause of CTRB failures due to pinching 
effect. Zonal Railways have been advised to check 100% adapters in ROH/POH 
through gauges. The drawings of the gauge have been circulated. 

RECOMMENDATIONS:  

(a) Zonal Railways may be advised to furnish/ provide complete information of hot 
axle cases as per prescribed proforma on FMM so that complete analysis can be 
done. 

(b) CRIS may be advised and instructed to make feeding of failure data in a more 
user friendly manner. The google sheet format should be replicated on the FMM 
portal because feeding is very easy in that and also data mining is very simple 
and all other units directly monitor their cases.  

(c) Detailed analysis of CTRB pulled out due to OMRS and HABD alerts be put on 
FMM. 

(d) As several cases of failure of CTRB are attributed to adapter, adapter be made 
must change item in POH. This decision may be reviewed in due course duly 
considering the performance of modified Adapter which is under development.

(e) It is recommended that Axle End Cap Screw may be made must change item 
during POH. 

(Dr. Manish Thaplyal)
ED/Stds./Wagon
RDSO/Lucknow
Convener

(Ravish Kumar)
CRSE(Freight)
ECR
Member

(Amit Sinha)
CRSE(Freight)
ECoR
Member

(S. Srinivas)
CWM/RYPS
SCR
Member

(Sudhir Kumar Sarvaria)
CWM/KOTA
WCR
Member
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