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SCHEDULE OF TECHNICAL REQUIREMENTS FOR UPGRADED

HIGH TENSILE CENTRE BUFFER COUPLER FOR FREIGHT STOСK

0. PREAMBLE

0.1

0.2

0.3

0.4

0.5

Train parting due to breakage of CBC coupler components continues to be an area of
concern for Indian Railways. Quality of CBC components has direct bearing on online failures

and premature replacement of components during different maintenance schedules. This
specification. with latest alteration is an attempt to improve reliability of this critical sub-

assembly of freight stock. This document covers works done for improving performance of
CBC coupler, material specification, process of manufacturing, inspection, testing, gauging
etc.

CBC of Indian Railways is based on the AAR specification. In 1960 few manufacturers
acquired TOT of Grade-B castings from North American Manufacturers. For operating longer
trains, the material of CBC was first upgraded to "C" and then to "E" Grade. For indigenous
development and multi sourcing, RDSO issued the drawings of CBC and gauges for CBC in

1980. However, the coupler and knuckle failures continued unabated.

During that period, following major problems were encountered in the manufacturing of the
Grade-E couplers:

.

Difference in chemical composition between the imported Grade-E coupler and the

indigenous coupler. The AAR specification did not specify the alloying elements which

were being used in the imported coupler as analyzed in RDSO report No. 6375.
Non achievement of physical properties mentioned in the specification issued by RDSO.

especially with respect to impact strength at -40°C. Most of the couplers were failing in
the impact test.
Improper heat treatment.

Casting defects.
Poor dimensional control and surface finish.

To improve the indigenous couplers, RDSO constituted a Technology Development Group,
comprising of representatives of Wagon, QA and M&C directorates of RDSO along with
representatives of Industry to improve the coupler and it's specification. Three meetings of

the Technology Development Group were held on 08.08.2006, 10.10.2007 and 26.06.2009.
Additionally these issues were also discussed in a meeting of RDSO: and coupler

manufacturers held on 19.03.2007. Following decisions were taken in the meeting of the
Technology Development Group:

To revise the chemical composition and inclusion of alloying elements by use of Nickel,

Chromium and Molybdenum.
Manufacturers were asked to switchover from green sand moulding method to no-bake
moulding method by March 2008. Only one firm reported that they had switched over to

completely mechanized PLC controlled high pressure moulding line with automatic sand

plant equipped with sand cooling system and the consistency of the coupler
manufactured by this process was considerably better.

Despite varlous initiatives taken by RDSO, there was tardy progress in quality improvement
of coupler by various manufacturers as reflected by failures and the results of quality audits
conducted, and Indian Railway had to take recourse to import of couplers from AAR
approved sources for the new breed of high-capacity wagons, viz, BOXNHL and BCNHL. For

this purpose, RDSO specification No. WD-66-BD-06 was issued.

Since import of couplers was not a long-term solution, RDSO was assigned the Task of
developing a new specification as a long-term import substitute for the coupler. Following
approach was taken:
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.

Detailed investigation of failed couplers in RDSO. A detailed investigation into

couplers failures reported to RDSO was undertaken and the investigations revealed

that in addition to shrinkage and blow holes, the physical properties of the
specification have not been met in the failed couplers.

Two falled couplers were sent to National Metallurgical Laboratory (NML) for detailed
investigations. As per the detailed investigations carried out, the failures were

attributed to improper steel chemistry and presence of casting defects such as

blowholes, porosity, slag inclusions, shrinkage cavities and lower impact energy.
NML concluded that factors such as moisture in moulding sand, improper ramming of
the moulding sand, insufficient venting, improper degassing of the molten metal can
give rise to blowholes and porosity in the casting. They further stated that shrinkage
cavities could be attributed to incorrect gate design, insufficient metal in the riser to

compensate for contraction and interrupted metal pouring in the mould. They have
also concluded that incorrect microstructure is due to improper heat treatment.

Two imported couplers to AAR specification were also tested in detail at

National Metallurgical Laboratory to ensure adherence to specification.
The RDSO drawings were checked and it was found that couplers manufactured to

these drawings and gauged as per RDSO gauges would ensure interchangeability.

In view of the consistency offered by the no-bake process and high pressure
moulding, as decided by the Technology Development Group, RDSO got prototype
manufactured through these processes. These couplers were manufactured to the
chemical composition with alloying elements as stipulated in RDSO Specification No.

48-BD-02 and heat treated. The couplers manufactured by these processes had
high dimensional accuracy.

The prototype couplers were tested at National Metallurgical Laboratory, and it
exceeded all parameters of physical properties in the AAR specification. The impact
strength at -40°C was significantly higher than the AAR specification. Tests for all
physical properties were conducted on samples prepared from casting.

This specification has been pre-valldated through these studies to ensure that couplers
manufactured against said specification matches up to the international standards and

indigenous manufacturing capability is developed.
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