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M odern railcars 
are a synergy 
of progressive 
R&D ideas, high 
technologies 
and advanced 

materials. In order to be commercially 
successful each product model must ideally 
combine parameters that would provide the 
best performance for operators, owners of 
cargos and infrastructure. Herewith at all 
stages of railcar design and manufacture it is 
necessary to meet the quality management 
workflow. In this issue we’ll travel this way 
together. You will get acquainted with 
the UWC holding’s quality management 
system, you’ll learn how to calculate costs 

for quality as well as how the supplier 
relationship management works in our 
company.

Also, we’ll give a review of the 
UWC’s new product range – tank car for 
transportation of molasses with stainless 
steel tank shell. Today this is the only 25 t 
axle load bogie mounted tank car model 
on the domestic market. You will get to 
know how to prevent metal corrosion, do 
passivation and deep etching work and what 
space technologies are being used in UWC’s 
railcar building site. Find more about these 
topics and many other things in this issue.

We hope you find it interesting!
Editorial Team

Dear Partners!

Read online
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Key topic
1 0   i n t e r v i e w

Excellence in quality — 
leadership in business
The basic building blocks that give UWC’s 
products a competitive edge are their consistently 
high quality and operational reliability. Behind 
these factors lie the colossal efforts of the 
company’s entire workforce. Quality control 
requires a seamlessly functioning system with 
a constantly improving set of tools. To find out 
how a system like this is built, we spoke to Elena 
Belyanina, Quality Director at UWC.

2 2  e x p e r t  o p i n i o n
Sweet freight
Leysana Korobeynikova, 
Deputy Head of Research at 
UWC, reports on the molasses 
transportation market.

1 6   i n n o v a t i o n  i n  f o c u s
We won’t let it rust!
According to statistics, about 
20% of railway transportation 
of starch products are 
carried out by tank cars 
intended for petroleum and 
petroleum products, even 
though it contradicts the 
existing regulations. In Russia, 
specialised stainless steel 
rolling stock for molasses is 
only appearing at the moment. 
UWC is in the forefront of this 
process, offering the market 
a model on a bogie with 
increased axle load.

2 4  r a i l c a r  i n  d e t a i l
Tank car for molasses 
and vegetable oil 
transportation  
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2 8  h i  t o r y
Beware: it’s hot!
Nowadays the welding is 
done using wide variety of 
techniques amounting to over 
150 methods. How did welding 
technologies evolved?

2 6  p h o t o   t o r y
Let’s rock − 
let’s burn it off!
Heat treatment for railcar 
castings at the Tikhvin Freight 
Car Building Plant.
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In 2018, UWC’s production totalled 19.7 thousand railcars,  
growing by 3%. Increasing production volumes of specialised rolling stock was the key driver for growth 
throughout the entire year.

  appointment

Ongoing priorities

Timofey Khryapov has 
been appointed Chief 
Executive Officer of 
Research and Production 
Corporation “United Wag-
on Company” (UWC) by 
decision of the Company’s 
Board of Directors. As 
CEO Mr. Khryapov is con-
tinuing work to make UWC 
attractive to investors and 
implement priorities of 

the company’s business 
strategy, with particular 
focus on manufacture of 
high-tech products, diver-
sification of sales markets 
and increase of operating 
efficiency. 

Prior to joining UWC, 
Timofey Khryapov served 
as Chairman of the 
Management Board and 
First Vice President at 
the ARETI International 
Group. He previously 
headed boards of directors 
at the following compa-
nies: VEB Invest, Novinsky 
Passage, Nakhodka Marine 
Trade Port, NBAMR (Na-
khodka marine fisheries), 

Dnepropetrovsk Iron And 
Steel Works Named After 
Petrovsky, Dneprokoks, 
Bagleykoks, Sukha Balka 
Iron Mine, Pilsen Steel and 
Dallesprom. He has also 
served as chief executive 
officer of VEB Capital and 
held senior management 
positions at Stroytransgaz, 
Russian Technologies 
and other companies. He 
worked in senior positions 
at the EVRAZ Group 
for more than 11 years, 
where he held the post 
of Vice President being 
responsible for business 
development and general 
management. 

United Wagon Company and 
the TEXOL group, one of 
Kazakhstan’s largest railway 
operators and freight car 
fleet owners, have signed 
a contract on the supply of 
400 articulated tank cars 
for the transportation of 
liquefied petroleum gas 
(LPG). This articulated tank 
car design is revolutionary, 
with no other model on the 
CIS market able to match its 
technical and operational 
standards.

The 15-9541-01 tank car 
models are to be subject-

ed to test operation with 
their performance contin-
uously monitored in the 
TEXOL’s f leet. The cars 
transport freights from 
Irkutsk Oil Company rank-
ing among Russia’s largest 
independent oil and gas 
producers.

The design features of 
the articulated car enables 
significant savings in the 
transportation of freights, 
especially on long routes 
without depots. The tank 
car has a boiler volume 
of 163.1 m3 and a payload 

capacity of 90 tons, which 
allows the f leet size to be 
reduced by more than a 
half compared to standard 
LPG cars. 

The unique design of 
the tank car consists of 
two boilers connected 
by an articulated joint 
able to sustain increased 
lateral and vertical loads. 
With a car length of 24 
metres, the articulat-
ed joint design ensures 
unobstructed passing of 
both a single articulated 
car and an articulated car 

connected to standard cars 
along straight and curved 
sections of track, including 
those with small radii. As 
the location of the boiler 
fittings matches that of 
standard 12-metre cars, 
UWC’s articulated cars 
can be easily serviced at 
standard terminals.

The six-axle tank car is 
equipped with a 25 t axle 
load bogie, and a bo-
gie-mounted brake system 
for a safe and efficient 
braking. Maintenance and 
repairs of UWC’s freight 
cars in the 1520-mm gauge 
area are performed at a 
wide network of servicing 
centres including facilities 
located in Kazakhstan.

Cut down
United Wagon Company will 
supply Trade House RIF, one 
of Russia’s largest exporters of 
cereal crops, with 700 hopper 
cars for the transportation of 
grain and grain mill products. 
Shipment of the cars is expect-
ed to be completed by the end 
of Q3 2019.

The 19-9549 model allows 
for the full loading capacity of 
the railcar (76 tons) to be used. 
Having bogies with a larger axle 
load of 25 t and a car body with 
a volume increased to 120 m3, 
the car can transport efficiently 
a wide range of grain freights, 
allowing for up to 6 tons more 
grain to be loaded into each car 

First articulated tank car 
fleet in the CIS
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In 2018, UWC manufactured up to 5 thousand hopper cars (the increase 
over the year is 108%); the production of other types of specialised railcars (flat 
and box cars, etc.) grew by 98% to 2.6 thousand units. The tank car 
production went up by 34% to 999 units over the year. 

Sergey Gorsky,
a member of the Board of 
Directors of TexolTrans:

Starting to ship freight 
in articulated cars repre-
sents a huge breakthrough 
for the entire rail freight 
industry. Operating these 
revolutionary cars will 
bring a raft of advantages 
to each party involved in 
the transportation pro-
cess, from the freight 
owner to the owner of 
the rolling stock and the 
railway infrastructure op-
erator, and, therefore, the 
popularity of these cars 
will most certainly grow. 
We are extremely pleased 
to see the operation of 

articulated cars in the 
1520 area go international 
as soon as it commences 
involving Tikhvin railcar 
manufacturers, Irkutsk oil 
workers, and Kazakhstan’s 
railmen.

Vladimir Asmakovets, 
Commercial Director of Irkutsk 
Oil Company:
 
Irkutsk Oil Company is the 
first and to date the only 
company in Russia to com-
mit to using these articu-
lated tank cars for trans-
porting liquified gas. We 

understood the benefits of 
using these cars immedi-
ately. Irkutsk Oil Company 
and TEXOL have signed a 
contract on the long-term 
lease of 400 articulated 
tank cars. This will fulfil 

the transportation needs 
of the Yaraktinsky field’s 
entire production.

compared with standard model. Using 
UWC-produced hopper cars there-
fore means that, for the transporta-
tion of 50,000 tons of grain, roughly 
one fewer rolling stock unit will be 
required thanks to the increased 
loading capacity of model 19-9549. 
This means that the fleet of cars can 
be reduced by almost 10%. In this 
way, the shipper can transport more 
freights with a smaller number of cars, 
increasing operational efficiency. The 
model is accepted at all loading and 
unloading terminal types, and the car 
is fully compatible with the existing 
infrastructure. 

The overhaul mileage of the car 
has been significantly extended, to 
1 mln km (or 8 years), thanks to the 

use of the 18–9855 bogie model, 
allowing to slash maintenance costs 
almost threefold over the car’s entire 
life cycle. For comparison, a grain 
transportation car using a standard 
bogie will be sent in for depot repairs 
after logging just 110,000 km (or after 
3 years of operation).

UWC has a proven track record 
in supplying cars to Trade House RIF. 
There is a total of 500 Tikhvin-pro-
duced cars in the exporter’s current 
fleet.

Marina Turyanskaya, 
Director of Trade House RIF:

Our company is taking active steps 
to develop its partner relations with 

suppliers from different regions of 
Russia, and is seeking to provide 
optimal prices, comfortable working 
conditions and efficient transpor-
tation, with the freight delivered to 
its destination intact and in a timely 
manner. The UWC’s grain railcars 
meet our high expectations in full 
and allow us to cope with the in-
creasing cargo traffic using a reduced 
fleet of cars, which enables us to 
cut down expenditures in turn and 
to maintain prices for our services at 
their targeted levels.

Cut down costs for grain companies
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Andrey Zhukov,
Director of Logistics at RusVinyl:

This partnership will simplify our 
logistics operations and give a further 
boost to our market competitiveness.

 tender

Chemical Company Shchekinoazot and 
United Wagon Company are furthering 
their partnership. According to a series 
of new agreements, UWC will supply 
101 tank cars to the industrial chemi-
cals producer for the transportation of 
liquid bulk chemical freight. The rolling 
stock will be delivered to Shchekinoaz-
ot by the end of Q1 2019.

Tank cars designed to transport 
methanol (66 model 15-6880 cars) and 
ammonia (35 model 15-6926 cars) will 
be put into operation as part of trans-
port directorate SPA Azot’s fleet. 

The company has previously 
obtained rolling stock from UWC: 
80 hopper cars for transportation of 
mineral fertilisers under operating 

lease contracts, and 295 tank cars 
for the transportation of chemical 
freight under purchase contracts. The 
UWC-produced fleet has shown high 
levels of efficiency in operation, with 
reduced transport expenditures per 
ton of freight and lower operational 
costs for maintenance thanks to the 
increased payload capacity of the cars, 
in turn making it possible to allocate 
funds to replenish the fleet. With the 
addition of the new contracts, the total 
number of Tikhvin-produced cars in the 
Shchekinoazot fleet will reach 396.

The rolling stock produced by UWC 
outperforms typical market competi-
tors both in terms of technical speci-
fications and value for money, thanks 
to its reliable bogie with a 25 t axle 
load, increased payload capacity of 
the car (73 tons for the 15-6880 model 
and 60.2 tons for the 15-6926 model) 
and increased tank volume (88 m3 and 
92.7 m3 respectively). The overhaul 
mileage has been increased up to 1 mln 
kilometres (or 8 years), significantly 
reducing the life-cycle expenditure of 
the car.

Right supplier of rolling stock

In 2018, following the market’s gradual switching to specialised 
rolling stock, UWC’s gondola production decreased by 24% to 11.1 thousand units. 

Railway operator UNICON 1520 
(part of United Wagon  Company) 
has won a tender with major 
polyvinyl chloride producer 
RusVinyl, a joint enterprise 
between Russia’s SIBUR  Holding 
and Belgian company Solvay. 
The agreement signed outlines 
the transportation of sodium 
hydroxide over a period of two 
years.

According to the agreement 
between the two parties, UNICON 
1520 will provide RusVinyl with a 
fleet of tank containers on flat cars 
to facilitate the transportation of 
sodium hydroxide for use in paper, 
metal and food production in ad-
dition to other sectors. The region 
covered by the agreement includes 
the territory of Russia, with port ac-
cess via Finland and the Baltic states.

Long-term partnership
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In 2018, UWC’s product line was expanded to include a total 57 railcar models and 
modifications.

Eugenia Khomyakova, 
Director General at transport directorate SPA Azot:

For several years now the company has made 
robust efforts to renew its fleet of rolling stock, 
and the fleet of 295 tank cars previously acquired 
from UWC has been in active operation on the 
Russian Railways network and in the territories 
of neighbouring countries. Due to the significant 
growth in volume of goods produced and trans-
ported as rail freights, the company is seeking to 
acquire new generation rolling stock in order to 
provide high levels of efficiency and maximum 
reliability. Our experience of working with UWC 
has shown that the supplier cares about the qual-
ity of its products, can meet its manufacturing 
deadlines, and is able to find the most convenient 
solution possible for each of its clients. We care 
about producing high-quality chemical products 
and ensuring that they are delivered safely to cus-
tomers, and so choosing the right supplier for our 
rolling stock is hugely important to us.

 

United Wagon Company 
will deliver 100 tank cars 
(model 15-6880) to Meta-
frax, a leading Russian 
producer of methanol by 
the end of Q2 2019.

This is not the first 
time that Metafrax has 
acquired 15-6880 tank 
cars from UWC. The 
methanol producer 
currently has more than 
400 1-T and Tpr tank 
cars in its rolling stock 
fleet. The decision to buy 
another lot of these cars 
from UWC was driven 
by their good operating 
performance.

The 15-6880 car 
equipped with a 25 t 
axle load bogie has an 
enhanced loading capac-
ity of 73 tons and a tank 
capacity of 88 m3. These 
features allow for up to 
2 tons of additional load 

per car compared to that 
of most railcars currently 
used on Russia’s railway 
network while keeping 
the length of the tank 
car within standard 
limits, which renders 
methanol transportation 
more efficient. A train of 
80 UWC’s cars can carry 
160 tons more of cargo 
than a train formed of 
non-UWC’s cars, which 
reduces both the size 
of the tank car fleet re-
quired for transportation 
and the cost of terminal 
operations. Extended 
maintenance intervals 
(up to 1 mln km of mile-
age or 8 years of oper-
ation) are an important 
competitive advantage 
of the 15-6880 tank car 
slashing the life-cycle 
costs by as much as 
almost three times.

In favour of the 
effectiveness

Igor Chukreev,
Head of the Metafrax Transportation Directorate:

The business development strategy of our company 
targets major production and sales increases by 2030. 
Our investment budget specifically includes the cost of 
transport infrastructure improvement and phased renewal 
of the railway fleet. Metafrax chooses methanol tank cars 
made by UWC owing to their high-level performance.
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  top-list

According to a Ranking of the TOP Rolling 
Stock Manufacturers in Russia in 2018 
compiled by INFOLine-Analytics, UWC 
took first place by number of freight cars 
produced in Russia (19,700 freight cars) 
and third place among the leading global 
manufacturers (after the Chinese CRRC 
Corporation and the American-European 
Greenbrier Companies). 

UWC intends to continue expanding its 
production of specialised railcars in 2019 
and maintain its production volumes at a 
level of 19–20,000 railcars.

Top-global 
manufacturer

Over the 2018 year, 19.5 thousand railcars (97% of manufactured cars) were 
dispatched to such leading production and transportation companies, 
as: State Transport Leasing Company, Rusagrotrans, Uralkali, Logistics 1520, Kronospan and NPO Azot.

UWC

UralVagonZavod

Altaivagon

RM Rail Ruzhimmash

Zavod Metallokonstruktsy

Other

United Wagon Company has completed 
a contract for the delivery of 60 flat 
cars on bogies with enhanced axle load 
to Russia’s largest intermodal container 

operator, TransContainer, following the 
results of an open tender. The cars are 
intended to carry heavyweight contain-
ers. 

TransContainer received 30 mod-
el 13-6851-05 flat cars (40 feet) and 
30 model 13-6903 flat cars (80 feet) 
under the contract. Both models have 
a 25 t axle load bogies and offer load 
capacity gains, catering for freight con-
tainers and tank containers of a gross 
weight of up to 36 tons. Key features of 
the freight cars include enhanced relia-
bility and safety during cargo transpor-
tation thanks to design specifics of the 
bogies and the center sill. The quantity 
and placement of twist locks enables 
containers to be placed on the cars in 
various combinations.

The 13-6851-05 model flat car has a 
load capacity of 80 tons and a loading 
length of 40 feet. An energy-inten-
sive draft gear enables the transport of 
containers with hazardous goods. The 
service life of the car is 40 years.

The 13-6903 flat car has a load ca-
pacity of 74.5 tons and a loading length 
of 80 feet, enabling carriage of up to 

Speed up transit throughput

TOP-LIST RUSSIA’S ROLLING STOCK MANUFACTURERS
Output volume in 2017/2018, thousand freight cars

19,1

15,2
18,3

7,0
9,8

3,9
7,3

3,6
4,9

11,3
11,4

19,7

2017                                 2018
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  opinion

In 2018, the number of Category I service centres (providing all kinds of 
maintenance and repairs to UWC’s railcars) reached 17, while the entire UWC’s service network comprised 
of 72 depots.

Sergey Kobzev, 
Deputy Managing Director – Chief 
Engineer of Russian Railways:

The economic impact of intro-
ducing innovative freight cars on 
Russian Railways as the infra-
structure owner is being felt in 
two key areas: reducing opera-
tional costs, achieved through 
improvements to the technical 
specifications of the railcars, 
and increasing the contribution 
margin from the transportation 
of additional freight volumes, 
which are being realized thanks 
to increased carrying capacity 
on busy freight routes. Further-
more, the innovative freight cars 
with a 25 t axle load have an 
overhaul mileage of 800,000 km, 
or 8 years. This is a threefold 
increase on the figure for previ-
ous generations of freight cars. 
Guaranteed maintenance-free 
routes have been increased from 
2,300 to 6,000 km. For example, 
bringing these railcars into ope-
ration in the Far Eastern region 
led to an increase in the amount 
of transported freight of more 
than 8.6 mln tons in 2017, and 
a further 8.2 mln tons in the first 
nine months of 2018.

11 tons more cargo in comparison 
with most common models pres-
ently used on the market. The 
ability to transport containers, 
including refrigerated contain-
ers, with a gross weight of up 
to 36 tons renders the 13-6903 
unique among long-wheelbase 
railcars. Local technical guide-
lines for placement and securing 
of heavyweight containers on 
the 13-6903 model have been 
officially approved. Its service 
life is 32 years.

An extended interval be-
tween scheduled maintenance 
(up to 1 million km or 8 years) 
is a significant competitive 
advantage of both models 
which slashes the life-cycle 
cost of the cars by almost three 
times compared to that of their 
previous-generation analogues. 
Maintenance facilities for the 
flat cars, as for all rolling stock 
manufactured by UWC, are in 
place throughout the whole 

1520-mm gauge area, where 
the Holding’s freight cars are 
operated.

Andrey Banshchikov, 
Director for Equipment Operation at 
TransContainer:

Our company decided to make 
new purchases of freight cars 
on 25 t axle load bogies in 
order to meet the increasing 
demand for our services. We are 
also committed to the steady 
improvement of our rolling 
stock’s operating efficiency , 
so we were attracted not just 
by the higher payload, but also 
by a longer mileage between 
maintenance activities increased 
to 1 million km, which will speed 
up our international transit 
throughput.

TOP-LIST RUSSIA’S ROLLING STOCK MANUFACTURERS
Output volume in 2017/2018, thousand freight cars

CRRC (China)

Greenbrier (the USA/Europe)

UWC (Russia)

Trinity (the USA)

UralVagonZavod (Russia)

TOP-5 GLOBAL ROLLING STOCK MANUFACTURERS
Output volume in 2018, thousand freight cars

48,4

22

19,7

19

18,3
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Over the past 
year the quality 
control system in 
UWC holding has 
been developed 
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integrated with 
the standards of 
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The basic building blocks that give UWC’s products 
a competitive edge are their consistently high quality 

and operational reliability. Behind these factors lie the 
huge efforts of the company’s entire workforce. Quality 
control requires a seamlessly functioning system with 

a constantly improving set of tools. To find out how 
this system runs, we spoke to Elena Belyanina, Quality 

Director at UWC.
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This is, in brief, our business route 
for the creation of products from a 
standpoint of quality control. Other 
equally important processes are built 
into this model: planning, acquisitions, 
resource management, HR, equipment, 
engineering support, sales etc. Taken 
together, all of this constitutes a pro-
cess-based model for quality control.

Which quality standards do the prod-
ucts meet?

There is an international standard, ISO/
TS 22163:2017 on “Railway Applications. 
Quality Management System. Business 
Management Systems Requirements 
for Railway Organizations”  (its ear-
ly version is the IRIS - International 
Railway Industry Standard – Editor’s 
note). This standard outlines the man-
datory requirements associated with 
evaluating the effectiveness of quality 
control processes. The current standard 
reflects to a greater extent the interests 
of the end user, especially with regard 
to product safety and reliability. By the 
way, UWC enterprises were among the 
first in Russia to be certified for com-
pliance with the requirements of this 
document.

How flexible are the processes you have 
described?

UWC’s quality control system is con-
tinuously improving in a rapidly growing 
business space. There are no process-
es in place that were developed 3–5 
years ago which have not undergone 
any changes since. Our product line is 
being updated, as are our manufacturing 
processes, requirements, regulatory 
documentation, control procedures and 
equipment. We are paying close atten-
tion to issues surrounding the involve-
ment and incentivisation of staff in the 
production of high-quality products.

end-user performance and market 
competitiveness. 

Next is the pre-production process. 
This is one of the key stages in quality 
control, in which the manufacturing 
technology is developed in tandem 
with the production control process. 
When these elements – production 
and control – are in harmony with each 
other and are both realised effectively, 
we end up with a product that strictly 
adheres to the design and regulatory 
documentation. After passing a number 
of tests and quality control checks, our 
cars are delivered to the customer with 
a performance and safety guarantee.

Our commitments do not end there. 
After handing over the railcar to the 
client, we must ensure its quality during 
the life cycle, that is to say over the 
course of its entire service life, which is 
substantial – up to 40 years.

We are paying special attention to 
issues of quality in the manufacturing 
of new railcar models and the imple-
mentation of new engineering solutions. 
The railway is necessarily a conservative 
system and can be demanding when 
it comes to emerging innovations and 
their performance. Our newly devel-
oped railcars undergo field tests, during 
which their technical characteristics 
and improved performance – which the 
developer and manufacturer are liable 
for – are studied and evaluated.

Continuous monitoring is also 
carried out once the railcars have been 
entered into commercial service: the 
functional reliability, quality of compo-
nents installed, and the resistance to 
natural elements, operational features 
and damage, as well as the maintainabil-
ity and serviceability of the cars is as-
sessed. We receive systematic feedback 
from the infrastructure operator, as well 
as directly from clients. By purchasing 
UWC railcars, our customer receives 
prompt and high-quality support.

QUALITY FROM A TO Z

Elena, could you tell us a bit about what 
the quality control system looks like?

What makes our quality control system 
at UWC railway holding different is that 
it integrates processes that are being 
implemented by different structural di-
visions. The identity of the end product 
takes shape sequentially through each 
process. It’s a sort of quality roadmap.

It all begins with quality plan-
ning at the project design stage. The 
design documentation lays out the 
optimal technical specifications 
of the railcar, which will define its 
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How can the cost of quality be calcu-
lated?

Calculating the cost of quality is not so 
difficult. It is important to understand 
what to do with the data. If we are 
talking about quality control, then we 
should assume that quality is an objec-
tive property of a product or service 
and can be measured. If it couldn’t be 
measured, how would we be able to 
control it?

In Japan for example, conceptions 
of quality traditionally take into account 
the notion of some kind of ‘public good’. 
It means that the lowest possible costs 
are incurred by the consumer, supplier 
and society as a whole in overcoming 
failures and other negative consequenc-
es of low quality. Quality, therefore, is 
measured by the losses resulting from 
its lack or unwarranted excess, which is 
to say the degree to which the situation 
deviates from the optimal one. This is 
an entirely pragmatic approach, that 
provides guidance on which direction to 
take, i.e. where to invest resources first 
and how to find the best balance that 
benefits everyone.

As part of this model, costs should 
be divided into two categories. The first 
category includes the manufacturer’s 
expenditure on quality assurance, and 
can be called ‘proactive costs’. These 
are the costs of developing supply 
chains, monitoring in-house production 
processes and the products themselves. 

manufacturer. Costs of this type, 
associated with the system’s response 
to irregularities, can be called ‘reactive 
costs’. The burden of these costs is 
carried by both parties – the producer 
and the consumer – because irreg-
ularities arise during the production 
process and are identified in service, 
over the course of the product’s life 
cycle. The losses are borne by society 
as a whole if failures lead to man-made 
disasters or environmental and social 
problems.

By increasing proactive costs, it is 
possible to reduce irregularities and 
thereby reduce overall costs. At a 
certain level, however, the increase in 
proactive costs will cease to be offset 
by the reduction in reactive costs, and 
total costs no longer fall – this means 
that the system has reached its optimal 
level in terms of quality.

This is only a simplified model, of 
course, explaining why it is necessary to 
take into account and analyse the cost 
of quality.

STATUS MUST ALWAYS BE 
EARNED

How does UWC work with suppliers to 
improve the quality of its products?

This is an area of quality control where 
international best practice differs from 
Russian experience.

i n t e r v i e w

Penetrant monitoring of the welded joint between the 
pipe and boiler body

This category includes the costs of 
technical re-equipment of laborato-
ries, performing tests, staff training and 
everything else that is patently neces-
sary for the production of high-quality 
products.

The second category includes 
costs associated with the appear-
ance of nonconformities: eliminating 
defects, discarding defective products, 
reprocessing or recycling, and the 
costs of warranty repairs. Naturally, 
this category includes indirect costs 
associated with lost trade, fines, and 
reputational damages borne by the 

When it comes to quality, 
there can be no compromise 
between price and safety
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Within the supplier evaluation and 
development system which is used in 
the US and the EU, there are many stan-
dards in place which outline a working 
structure down to the finest details. 
When establishing business relation-
ships, the customer assesses and takes 
into account all of the risks associated 
with an insufficient level of compliance 
on the part of the supplier. And then 
the customer actively participates in 
the development of said supplier to a 
satisfactory state. A company becomes 
a supplier only when systemic work has 
been carried out – with its participa-
tion – to bring the quality of its pro-
cesses and production in line with the 
buyer’s requirements.

The Russian market has a differ-
ent practice. It is not uncommon for 
work on bringing a supplier in line with 
requirements to proceed concurrently 
with the fulfilment of supplies. At UWC, 
of course, we follow global standards, 
and have introduced an internal “Devel-
opment of suppliers” process.

We work closely with our partners: 
we regularly audit them, encourage 
them to make quality improvements, 
monitor their implementation of joint 
ventures, and provide technical support 
in setting up processes. For example, as 
part of our controlled delivery process, 
our specialists work alongside a supplier 
to carry out an evaluation of the techni-
cal aspects of their production. Thereby 
we ensure mutual compliance with 
requirements and control procedures 
firsthand at our partner’s manufacturing 
site. We have a tangible result at the 
final stage, with fewer supplies of infe-
rior quality products. Hereinafter, our 
suppliers can independently reorganise 
their production and technological 
processes, since the results achieved 
are also beneficial to their brands. On 
our part, this approach to working with 
suppliers allows us to reduce resource 
expenditure on comprehensive compo-
nent checks.

Over the last year, we have more 
than doubled our number of suppliers, 
and the volume of products undergoing 
incoming inspections has grown many 
times over. With all of this through-
flow, quality issues must be worked out 
in detail. Our partners are, without a 
doubt, interested in attaining the status 

of a reliable approved supplier, which 
grants them more comfortable working 
conditions and the prospect of long-
term partnership. 

What does it take to earn the status of a 
UWC approved supplier?

Certain companies have been working 
with us for 3–5 years and still haven’t 
achieved this status. The foundation of 
approved supplier status is the ab-
sence of comments on products during 
incoming inspections, production and 
operation. In other words, it has nothing 
to do with the time-frame for coopera-
tion, but rather how optimally designed 
the supplier’s quality control system is 
and how flexibly it can be restructured 
in order to fulfil our requirements. 
However attractive a manufacturers may 
be in terms of price, if there is any doubt 
about the quality of their products then 
there will be no agreement. When it 
comes to quality, there can be no com-
promise between price and safety.

In 2019 we are planning to develop 
our cooperation with suppliers based on 

the PPAP international standards (Pro-
duction Part Approval Process, a process 
for proving stability in meeting consum-
er standards on the part of the supplier, 
is part of the ISO standards usually used 
in mechanical engineering – Editor’s 
note).

GETTING EVERYTHING  
IN SHIP-SHAPE

How far in line with international 
standards and quality requirements are 
Russian standards?

In terms of regulatory documentation, 
the various standards in place around the 
world have developed in different ways. 
In systemic processes, requirements are 
synchronised based on the fundamental 
ISO 9001, ISO/TS 22163:2017 standards. 
Much, however, depends on operational 
conditions going forward. Our products 
must withstand all Russian realities, be 
they climatic or infrastructural.

When we implement a foreign proj-
ect, we carefully work out the specific re-
quirements of a buyer nation’s standards. 

Magnetic particle inspection of the side frame using a 
handheld magnetising device



At present, for example, we are working 
closely with quality control departments 
on a flat car project for Deutsche Bahn 
(DB). We successfully passed a compre-
hensive audit conducted by a German 
expert group and received Quality 2 
status, meaning that we are an approved 
DB supplier. This status confirms that a 
highly organised quality control system 
is in place and opens up the possibility 
of partnership on tenders with European 
railway operators.

How are client requests changing 
today?

Most often they consist of special 
requests for a specialised fleet, in 
particular for tank and flat cars, since 
these are the most demanding prod-
ucts from a technological standpoint. 
The buyer approaches the purchase of 
a railcar from the perspective of their 
infrastructure, the operational expe-

rience of their existing fleet, and the 
possibility of breakdown. All the de-
tails are worked out jointly by experts. 
All of our clients want to possess a 
product with increased life cycle, so 
that it can comfortably be used for 
longer periods with fewer repairs. The 
client, staking an investment on an 
innovative product, is always anxious 
about what they will receive at the 
end of the process.

For example, audits of our products 
are carried out on the part of our clients 
with the help of quality specialists, 
who assess both the products and the 
production process as a whole. If, in the 
course of the auditing process, it turns 
out that the manufacturing process 
needs to be quickly restructured, the 
technical documentation needs to be 
corrected, or additional tests need to be 
conducted, then this is what happens – 
the client is always right.

What are the requirements for weld 
quality?

Welding is a very important procedure, 
directly impacting safety. There is design 
and technical documentation for every 
type of welded joint, as well as require-
ments governing the equipment and 
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Ultrasonic monitoring of cast parts using a Peleng 
UD2-102 flaw detector

A business moto is on the wall: An indicator for quality 
is when the customer returns, and not the product
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quality of materials used, and the qual-
ifications of the workforce. In batch 
production, all welded joints are di-
vided into several categories based on 
technical complexity and load-bearing 
capacity. Depending on these factors 
they are subject to various mandatory 
monitoring procedures: visual, ultra-
sonic, magnetic particle, and x-ray.

There are differences between 
the technical regulations governing 
welding works in Russia and abroad. In 
Russia, there is a structured system of 
state standards in this area, as well as 
domestic regulatory documentation 
(checklists, inspection instructions 
etc.)

European practice is governed 
by the EN 15085 set of standards on 
“Welding of Railway Vehicles and 
Components”, which require the 
presence of a certified welding quality 
system. During the work on the project 
with DB we were required to draw up 
processes, and certify both the pro-

duction process and our specialists in 
accordance with these standards, which 
was mandatory in order to be assigned 
approved supplier status. 

How do you motivate your employees 
to improve the quality of the products 
they manufacture?

Our workforce is a core of quality 
control. Obviously, neither high-tech 
equipment nor full compliance with 
standards can replace a trained, qual-
ified and properly motivated workers 
when it comes to creating high-quality 
products. A UWC railcar is a prod-
uct that requires the involvement of 
thousands of people in its production. 
Accordingly, given that documentation, 
materials, parts and joints are changing 
hands, it is people who must take care 
to ensure that a quality product is being 
created. Errors tend to accumulate 
where staff do not promptly evaluate 
their work, and ensuring quality at the 

end of production becomes much more 
expensive. Teaching employees is much 
more cost-effective than replacing 
them, and the learning process itself is 
a part of a wider system of motivation. 
When they see their skills improve, peo-
ple understand that this is going to be 
their workplace for the long term.

It is just as important for an em-
ployee to see that difficulties encoun-
tered in the workflow are not ignored. 
Global best practice for implementing 
improvements begins with a demon-
stration of personal interest in ongoing 
changes on the part of top manage-
ment.

Over the past year the quality 
control system in our holding has been 
developed extensively and integrated 
with the standards of the leading global 
manufacturers in railway engineering. 
The success of these projects was made 
possible through the professional team-
work of UWC’s technical and managerial 
specialists.
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Ultrasonic monitoring of axles using a UD4-TM flaw detector
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We won’t 
let it rust!

i n n o v a t i o n 
i n  f o c u s

Elena Romanova
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Changing Minus into Plus

Molasses can be transported with 
the use of various types of trans-
port: railway tank cars, road tankers 
and special thermally insulated tank 
containers. Today, road transport is 
rather popular means of molasses 
transportation. However, the safest 
and most efficient type of transport 
for long distances and large consign-
ments is the railroad.

At the same time, about 20% of 
the total tank car fleet for molasses 
transportation in the CIS countries 
will be decommissioned by 2025. 
In order to return the cargo to the 
railway, the car manufacturing plants 
need to replace a total of more than 
175 specialised freight cars. Consid-
ering the current requirements, it 
should be a rolling stock designed 
with due account of cargo character-
istics with an increased service life 
for reliable operation throughout the 
life cycle.

“Starch products (molasses, syr-
ups, malt extract and others) are clas-
sified as food products, and there-
fore the designers of freight cars for 
their transportation should follow 
the uniform sanitary and epidemio-
logical requirements”, explains Max-
im Aginskikh, Head of Department 
of the Freight Car Design Directorate 
of All-Union Research and Devel-
opment Centre for Transportation 
Technology, who supervised the de-
velopment of freight cars for molas-
ses transportation, – “One can only 
use the materials approved for food 
contact, with no harmful substances 
forming during their interaction”.

According to the Technical 
Regulation of the Customs Union 
TR CU 021/2011, a tank car should 
ensure protection of a food product 

against contamination, penetration 
of animals, including rodents and 
insects, as well as the possibility of 
cleaning, washing and disinfection. 
The internal surface should be made 
of washable non-toxic materials.

However, the rolling stock which 
is currently widely used on 1520-mm 
gauge railways does not fully comply 
with all these requirements. More-
over, molasses is rather frequently 
transported in tank cars with a car-
bon steel boiler type 09G2S, which 
is not approved for contact with food 
products. “With long-term contact of 
molasses with such boilers, excessive 
migration of ferrous metals into the 
product can occur”, explains Maxim 
Aginskikh.

The mass tank cars for molasses 
transportation were designed on the 
basis of model 18-100 bogies and 
their analogues with an axle load 
of 23.5 t, which does not allow to 
fully utilize the track capacity. These 
models also have other operational 
drawbacks, which have an impact 
on fleet maintenance costs. One 
of the substantial drawbacks is the 
standard overhaul life: after manu-
facture – 210,000 km or 3 years, be-
tween depot repairs – 110,000 km or 
2 years, after overhaul – 160,000 km 
or 2 years.

Due to a lack of certified spe-
cialised tank cars, more molasses 
is transported by road than by rail. 
However, this ratio can change due 
to a new tank car model with a stain-
less steel boiler manufactured by 
TikhvinChemMash (part of the UWC 
Holding).

Works like a CharM

The UWC tank car is equipped with 
18–9855 bogies with a 25 t axle load, 

According to statistics, about 20% of railway 
transportation of starch products are carried out by tank 

сars intended for petroleum and petroleum products, even 
though it contradicts the existing regulations. In Russia, 
specialised stainless steel rolling stock for molasses is 

only appearing at the moment. UWC is in the forefront of 
this process, offering the market a model on a bogie with 

increased axle load.
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which allows to increase the car 
capacity to 74.4 tons, and the over-
haul life1  to 1 mln km. Its structure 
features a separate braking system 
for individual bogies. This means 
that each bogie is equipped with an 
individual brake cylinder with a sep-
arate lever transmission. It increases 
the efficiency of the braking system 
and transportation safety in case of 
failure of one of the cylinders.

The product is filled using a 
standard filling port, and discharged 
with the aid of a universal draining 
device which, as well as the boiler, is 
manufactured from stainless steel. 
All the equipment is selected with 
due account of the physical and me-
chanical properties of the cargo, i.e. 
molasses. Thus, due to an increase in 
product viscosity, a heating system is 
required for draining, even in moder-
ate climatic conditions. The system is 
a steam heating jacket consisting of a 
frame, casing, piping and ducting for 
steam supply and bypass.

“Heating of the boiler shell and 
therefore the product is carried out 

by means of high temperature steam 
supply into the steam heating jacket”, 
explains Andrey Bekshaev, Technical 
Director of TikhvinChemMash. – “At 
the same time, in terms of structure 
the jacket is similar to the one used 
in the tank cars for other viscous 
cargo (for instance, heavy fuel oil), 
which allows to use the existing 
infrastructure of cargo recipients 
and repair organizations for molasses 
discharge.”

In order to prevent possible 
corrosion and consecutive corro-
sion spots contact to quality food 
products the dedicated service for 
shell ’s inner surface treatment is put 
in place. First stage – comprehen-
sive abrasive cleaning (i.e. metal is 
cleaned and defatted using abras-
ers; notice that the abrasers must 
not contain ferrum, which could 
additionally contaminate the metal 
surface – Editor’s note). Next stage – 
deep chemical etching for removal 
of surface corrosive agents (etching 
of stainless steel products normal-
ly done using acid solutions that 

prepare surface for final chemical 
treatment – Editor’s note). Then the 
chemical passivation involving pro-
tecting microfilm formation on the 
tank shell surface (passivation is the 
metal chemical treatment process 
using nitric acid-based solution. This 
results in product protection against 
corrosion, prolonging its lifespan – 
Editor’s note).

Passivation of the internal sur-
face of a stainless steel tank shell, 
according to Andrey Bekshaev, is a 
key process in manufacturing of tank 
car for food products. A series of 
development works were completed 
for its successful implementation; as 
part of these works the optimal tech-
nology for this process was selected. 
Quality control for performed oper-
ations is finalised by high humidity 
testing. After one day of exposure to 
humid atmosphere the inner sur-
face is inspected for representative 
corrosion spots. If none detected, 
the shell can be reliably accepted for 
transportation of food products.

Taking into account the opera-
tions on complex treatment of the 
internal boiler surface, production 
of a single freight car is completed 
within several working shifts. Tech-
nical staff is provided with recom-
mendations on careful handling of 
the internal boiler surface during 
rolling and welding-and-assembly 
operations in order to prevent the 
occurrence of scratches, burrs and 
other defects.

Thus, TikhvinChemMash is 
ready for production of tank cars for 
molasses and vegetable oil transpor-
tation. This project is of interest to 
designers in terms of searching for 
a balance between the production 
cost, labor intensity and car param-
eters. For the plant, the start of pro-
duction of the new model implies an 
expansion of the range of specialised 
products with improved technical 
and economic parameters. In turn, 
the owner will receive a long-awaited 
car which fully complies with all re-
quirements for starch product trans-
portation, and will be able to update 
a worn-out and obsolete fleet.

1 To be updated following the monitored operation results.

Accelerated stamping of a tank bottom
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Elena, GATX operates in many re-
gions around the world. What basic 
principles and features should be 
considered when developing a fleet 
in different countries, particularly 
regarding the transportation of food 
products?

The core of GATX’s business and its 
key competency consists of leas-
ing rolling stock to its clients. The 
GATX fleet in North America, as 
well as the fleets of its subsidiaries 
(GATX Rail India and GATX Rail 
Vostok in Russia) is well-diversified 
and includes specialised rolling 
stock, such as cars for transporting 
food freight.

Above all else, GATX Rail 
Vostok takes the needs and requests 
of its clients into account when 
building its portfolio. Our task in 
these transactions is to comply fully 
with the requirements applicable 

In recent times, Russian freight 
owners (especially those belonging 
to international groups) have begun 
to enforce increasingly strict re-
quirements on the quality of railcar 
production. Further to this, national 
standards on the quality of produce 
and its transportation are currently 
under review. This will necessarily 
be reflected in clients’ increased 
attention both to overall product 
quality and the quality of steel and 
other materials used in the con-
struction of specialised cars. Among 
other things, certain types of food 
freights can only be transported in 
stainless steel tanks.

How do you choose a supplier for 
your rolling stock, and what criteria 
should it fulfil?

GATX Rail Vostok is governed by 
local, widely accepted standards as 

both to the cars themselves and 
with regard to the availability of all 
the necessary approvals provided by 
the supplier. It goes without saying 
that, when choosing a fleet for food 
transportation, we pay special atten-
tion to the criteria for ensuring the 
safety of freight during transporta-
tion. Furthermore, there are state 
specifications which we also take 
into account, owing to the particu-
larities of each country’s standards.

Are you seeing a trend of strength-
ening regulations on the transporta-
tion of food freight in the 1520-mm 
gauge area?

The transportation of food prod-
ucts has always carried with it a high 
degree of responsibility because, 
unlike many other types of freights, 
food has a shelf life and requires 
special temperature controls. 

The client 
is always right

The first purchase of UWC tank cars for transporting molasses was made 
by GATX Rail Vostok (a subsidiary of GATX Corporation, a leading global 
railcar lessor). We spoke to Elena Korolkova, Deputy CEO at GATX Rail 

Vostok, about how the company went about identifying the right fleet and 
why it chose Tikhvin-produced railcars.

When choosing a supplier for our rolling 
stock, we evaluate its production capabilities 
and the quality of products
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The molasses tank car produced by TikhvinChemMash is equipped with 18-9855 bogies with a 25 t axle 
load, which allows to increase the car load capacity and the overhaul life

Frame preparation for installation of brake equipment: brake line, air chambers and brake cylinder are 
mounted and connected to one another
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well as internal company policies 
and procedures. Furthermore, when 
making a decision we evaluate a 
supplier’s production capabilities, 
assessing whether a given enterprise 
can roll out a particular model of 
railcar in line with the parameters set 
by clients. We pay close attention 
to the quality and wider culture of 
the production process, taking these 
factors into account not least when 
deciding whether to sign an agree-
ment on the production of railcars.

GATX Rail Vostok and UWC enjoy 
successful cooperation. Last year, 
GATX Rail Vostok purchased a 
batch of UWC tank cars for the 
transportation of caustic soda and 
other chemical freights. A joint pro-
ject is currently being implemented 
to produce tank cars with stainless 
steel tanks for the transportation 
of molasses across the 1520-mm 
gauge area. What are the expected 
outcomes of the new UWC cars 
becoming operational?

We value our partnership with 
UWC. There are already Tikh-
vin-produced cars active in GATX 
Rail Vostok’s fleet in Russia. Our 
clients are showing a clear interest 
in models with increased payload 
capacity, and we are pleased to 
be able to offer them a fleet that 
meets these requirements through 
our partnership with UWC, gaining 
practical experience from putting 
it into operation. The project which 

you mentioned and which we are 
now working on together is very 
interesting, not to mention the fact 
that this will be the first tank car 
model produced in Russia with a 
stainless steel tank on a bogie with 
an increased axle load. Our client 
has strict requirements when it 
comes to the quality of the shipped 
freight, namely molasses, and it is 
very important to us that we comply 
fully with all of these requirements, 
both at first hand in the construc-
tion process and further down the 
line during the operational life of 
the tank cars. We are delighted to 
acknowledge the high degree of 
professionalism and willingness to 
meet all of our requirements shown 
by the UWC team who are working 
on the project with us.

Please tell us about the company’s 
plans for the Russian market in 
the mid-term. Are you planning to 
expand the range of railcars?

GATX Rail Vostok sees Russia as an 
important market segment in the 
context of its international pres-
ence, and expanding the fleet is 
certainly something that features in 
our mid-term plans. We are always 
guided by the needs of our clients 
in our work. Depending on their 
requirements, we will examine and 
hopefully sign new deals in Rus-
sia so as to meet the needs of our 
current and potential clients as fully 
as possible.

We are delighted 
to acknowledge 
the high degree of 
professionalism and 
willingness to meet all of 
our requirements shown 
by the UWC team
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Sweet freight

T he glucose syrup 
market in Russia 
is enjoying stable 

growth, and expert forecasts for pro-
duction in the sector are very positive. 
Over the last five years, the produc-
tion of molasses has grown by more 
than 40% – to 571,000 tons, setting an 
all-time record almost every year.

FROM SUGAR TO MOLASSES

The main consumers of molasses, 
glucose-fructose and other syrups are 
enterprises which make use of either 
fermentation processes or sugar in liq-
uid form. These enterprises produce 

various non-alcoholic and alcoholic 
beverages, ice cream, confectionery 
items and bakery products. Until 
recently, food manufacturers used 
sugar, but today an active transition 
towards molasses and syrups is taking 
place, since they have a wider appli-
cation in the production process and 
are more cost-effective. If the market 
for molasses was less competitive 
before, then it can be said that with 
the growth in demand for products – 
and the phenomenon of low prices for 
wheat and corn (the raw materials for 
molasses) on the domestic market rel-
ative to global costs – the number of 
enterprises producing them has also 

Leysana Korobeynikova, 
Deputy Head of Research at UWC, 

reports on the molasses transportation market.

increased. Accordingly, there has been 
a significant upswing in the produc-
tion of molasses and syrups.

It is expected that the produc-
tion of molasses will grow further. In 
addition, the Ministry of Agriculture 
of the Russian Federation will expand 
the list of areas eligible for export 
subsidies in the form of concessional 
loans which will facilitate the growth. 
Notably, this will include a provision 
on the construction, reconstruction 
and modernisation of enterprises 
involved in the deep processing of 
agricultural products.

GROWTH AGAINST GROWTH

As with production volumes, the load 
of molasses on the rail infrastructure 
has also increased over the last five 
years, but only by 25% – to 175,000 
tons. The majority of freight traffic 
is transported by road. The current 
fleet of rail tank cars for transporting 
molasses is not only worn out, but 
also obsolete. Over the past five years, 
only 30 new cars have been produced, 
with the overall fleet standing at just 
over 800 cars. The standard service 
life of over 20% of the specialised 
fleet is set to expire before 2024.

Furthermore, 60% of the tank 
cars suitable for transporting mo-
lasses are currently being used to 
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Tank car 
for transportation 
of molasses and 
vegetable oils, 
model 15-6900-04

Increase of the export 
potential of food products is 
a priority development area 
of the Russian economy. The 
fact that the products of the 
agroindustrial complex (AIC) are 
raw materials for export trade 
actually similar to hydrocarbons 
is a topic of growing disputes in 
the market.

In accordance with the 
Decree of the President 
of the Russian Federation 
“On the National Goals and 
Strategic Objectives of the 
Development of the Russian 
Federation for the Period up 
to 2024”, a goal has been set 
to create a highly productive 
export-oriented sector in 
the agroindustrial complex, 
primarily represented by goods 
of advanced processing, and 
achieve a volume of exports 
of AIC products at the level of 
$45 billion in terms of value by 
2024.

Presently, the grain harvest 
and production of its processing 
products − vegetable oils and 
starch products − are both 
steadily growing in Russia. For 
instance, approximately 70 food 
ingredients and byproducts 
can be produced from starch. 
Russia is an attractive exporter 
of food products for many 
countries interested in such 
cargo as starch, amino acids, 
molasses and other food 
ingredients. According to 
experts, the development of 
grain processing should become 
one of the primary areas of 
development of the Russian 
agroindustrial complex in the 
upcoming years.

Stainless steel guarantees 
that the quality of molasses 
is preserved during 
transportation
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transport liquid fertiliser and can-
not be repurposed, as molasses is a 
delicate substance. If the strict rules 
for loading and transporting molasses 
are not followed, it can ferment, grow 
mouldy, absorb foreign odours, and 
effervesce. 

It is important to note that for the 
transportation of molasses, stainless 
steel tank cars are recommended, 
guaranteeing that the quality of the 
transported goods will be preserved. 
Currently, 95% of the Russian fleet 
of railcars for transporting molasses 
are made of ordinary carbon (“black”) 
steel. It is forecast that with the 
advent of stainless steel railcars on 
the market, in particular those being 
produced by UWC, the railway will 
be able to take on a higher volume of 
freight for transportation, and mo-
lasses manufacturers will be able to 
access reliable rolling stock, designed 
to optimise expenditure and preserve 
the product’s high quality.

Shop floor producing sugar syrup at the Zainsk Sugar plant in Tatarstan
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Tank car for transportation 
of molasses and vegetable oils, 
model 15-6900-04

Life-cycle cost 
cut
The car is installed on 
bogies with a 25 t axle load. 
Bogies with an integrated 
brake system increase op-
eration safety and mileage 
interval between repairs, 
and reduce the gener-
al life-cycle cost of the 
product.

Modern braking system
The braking system is equipped with 
modern braking devices with an overhaul 
life of not less than eight years, fittings for 
threadless connection of brake lines and 
wear-resistant bushings made of composite 
molding material based on formaldehyde 
resins which provide a service life of at least 
1 mln km in terms of mileage.

Preservation of 
cargo quality
Stainless steel boiler and 
complex processing of its 
inner surface in accordance 
with the established interna-
tional transportation stand-
ards ensure preservation of 
the quality of food cargo 
during transportation. 

Full discharge
The boiler design with a “bent” axis contributes to 
maximum cargo unloading.

Heating system
Viscous cargo can be transported 
in various temperature condi-
tions due to a heating system - an 
outer steam jacket with a unique 
design.

Anti-spill 
protection
In order to protect the 
frame, brake equipment 
and bogies against spillage 
of the product during load-
ing-unloading operations, 
deflectors are welded on 
both sides of the boiler.

Pressure control
The tank is equipped with an inlet relief valve with a 
protective cap in order to prevent rises and drops of 
pressure inside the boiler in excess of the permitted 
values.

In order to enter interna-
tional markets, domestic enter-
prises should not only produce 
high-quality products, but also 
ensure safety of goods during 
transportation. Food products, 
especially starch-containing 
goods, are difficult to transport. 
Stringent health and safety 
regulations and certain features 
of the physical and chemical 
properties of the goods have a 
serious impact on the logistics 
operations. The ingress of any 
external contaminating factors 
should be excluded during 
transportation, as such cargo 
easily absorb foreign odors 
from the environment and are 
subject to the fermentation and 
molding process, which directly 
impacts product quality.

Today, the major potion 
of rail shipments of starch 

products in Russia is conduct-
ed using rolling stock made 
of ferrous metals, which often 
cannot ensure cargo safety and 
results in changes in its physical 
and chemical properties. In 
many regions of the world 
(in Europe, North and Latin 
America, Africa and countries 
on the Pacific Rim), require-
ments for the transportation 

of starch-containing goods are 
more stringent than in Russia. It 
primarily concerns steel being 
the material of the transpor-
tation vessel. Currently, the 
Government of the Russian 
Federation more frequently 
addresses the issues of tight-
ening the rules for food cargo 
transportation - in particular, a 
mandatory transition to rolling 
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Parameter Railcar-  
Analogue 1

Railcar- 
Analogue 2

UWC 15-6900-04 
model

Advantages  
of the UWC car

Start of serial production, year 1987 2018 Monitored 
operation (2019P)

Boiler material, steel Black Stainless Stainless

Capacity, tons 70,4 67,5 74,4 +5−10%
Boiler volume, m3 54,5 53,5 56,0 +5−7%
Estimated static load of wheel set on rails, kN (t) 230,5 (23,5) 230,5 (23,5) 245,2 (25,0) +6%
Car length over pulling faces of couplers, mm 12 020 12 020 12 020

Service life, years 30 30 30

Maintenance, thousand km (years)
− after production
− between roundhouse servicing operations
− after overhaul

210 (3)
110 (2)
160 (2)

210 (3)
160 (2)
160 (2)

1 000 (8)1

6−8 times less 
scheduled repairs 

due to accumulated 
mileage

Transport safety 
The automatic coupler is equipped 
with an upper and lower limit stops 
and a modern class T2 shock absorbing 
device, which reduces the level of 
longitudinal forces acting on the car 
and ensures safety of hazardous cargo 
transportation.

An increased body vol-
ume and capacity (56 m3 and 
74.4 tons, respectively) enable 
maximum use of the technical 
capabilities of the tank car, 
ensuring an almost 7−10 tons 
higher loading than that of 
equivalent cars. This difference 
in loading allows to reduce the 
required car fleet to 10%.

A significant competitive 
advantage of the tank car is an 
mileage interval between re-
pairs increased up to 1 mln km1 
ensuring an almost threefold re-
duction in the life-cycle cost of 
the railcar. The car for molasses 
transportation is fully compati-
ble with the current infrastruc-
ture and can be operated at all 
types of loading and unloading 
terminals. 

Operation of the tank mod-
el 15-6900-04, which is new for 
the 1520-mm gauge area, will 
ensure maximum efficiency 
of food cargo transportation, 
while maintaining the quality 
of cargo and increasing the 
competitiveness of domestic 
producers. 

Technology acted as an R&D 
center, and  TikhvinChemMash − 
as a production facility (both 
companies are part of the 
UWC).

One of the key advan-
tages of the UWC tank car is 
the unique boiler design. It is 
made of stainless steel and 
undergoes special complex 
processing (both mechani-
cal and chemical) of its inner 
surface in accordance with the 
strict requirements of interna-
tional standards for food cargo 
transportation. This ensures 
preservation of the quality of 
transported goods, including 
those ready for use.

The list of food cargo 
transported by the tank car 
model 15-6900-04 includes 
approximately 30 items - starch 
products and vegetable oils. At 
the same time, the car ensures 
maximum unloading of even 
viscous cargo in various temper-
ature conditions due to a boiler 
with a “bent” axle and a heating 
system - an external steam jack-
et with a unique design.

stock equipped with a boiler 
made of food grade stainless 
steel instead of ferrous metal. 
And the implementation of 
these solutions has already 
started on Russian railways. The 
new rolling stock will ensure 
the quality and transportation 
safety of the products, and in-
crease the demand for domestic 
food products both in foreign 
and domestic markets.

Thus, the UWC Holding has 
developed and already submit-
ted for certification testing a 
tank car for transportation of 
molasses and vegetable oils 
model 15-6900-04. All-Union 
Research and Development 
Centre for Transportation 

1 To be updated following the monitored operation results.
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Let’s rock –
let’s burn it off!

The heat treatment is used in order to improve the performance 
parameters of railcar casting. At the Tikhvin Freight Car Building 

Plant this process is performed in rotary kilns and each prod-
uct type has its own processing method: frames and bolsters 

are normalised for 3.5 hours at 920°С, couplers are additionally 
tempered at 450°С for 4 hours. 

Working at the heat treatment operator’s 
desk

Castings after leaving heat 
treatment – before the 
cooling conveyor

Castings are prepared to heat treatment
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Heat treatment charging conveyor 

Rotary kiln, front view
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First welding methods emerged in the early days of metals usage and 
treatment. Nowadays the welding is done using wide variety of techniques 

amounting to over 150 methods. By the way, not all of them require heating.

Alexander Rubtsov

28

Beware: 
it’s hot!
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SO MANY WONDERS TO 
DISCOVER...

As soon as mankind unveiled the 
room for usage of iron, gold, copper 
in its labour activities, it required 
methods for junction of small pieces 
into larger ones that could find a use 
in the human’s daily grind. Since then 
we mastered hammering, melting, 
molding and treatment of metals. It 
has been found that metal heating 
up during hammering brings amazing 
results.

As foundry practices advanced, 
after we learned how to smelt metals 
and obtain parts and elements, the 
craftsmen began to weld them to one 
another. Parts were molded and the 
joint was filled with molten metal. 
Afterwards the special low-melting 
alloys were created. Thus, flow weld-
ing found its logical consequence in 
soldering.

This is evidenced by gold adorn-
ments with tin soldering discovered 
in the Pyramids, as well as lead 
waterpipes with soldered cross joint 
found during excavations in Pompeii 
of the Ancient Rome. In earlier days 
the hammer welding has wide usage 
as well; it included metal heating up 
to plastic state and its pressing at the 
junctions.

Hammer welding and soldering 
were the key processes of metals 
junction technique through to late 
19th century. Electric arc discovery 
opened the door for arc welding 
which is still up to date. Yet road to 
this invention has taken as much as 
eight decades.

In 1802, Vasily Petrov, professor 
of Physics at Saint-Petersburg Med-
ical and Surgical Academy, brought 
into view that during the passage of 

current through two rods made of 
carbon and metal a dazzlingly glow-
ing arc (electric discharge) of very 
high temperature emerged between 
their ends. He studied and described 
this phenomenon in his treatise 
“News of Galvanic-Voltaic Experi-
ments” and highlighted the possibility 
of electric arc energy usage for melt-
ing of metals, thus laying the basis for 
arc welding and electrofounding.

Only in 1882, Russian inventor 
Nikolay Benardos tested the method 
for junction of metals using battery 
powered electric arc between carbon 
electrode and metal part. Three 
years later he patented the tech-
nique of junction and disjunction of 
metals by direct action of current. In 
1888, Russian metallurgic engineer 
Nikolay Slavyanov for the first time 
ever performed arc welding by metal 
electrode under layer of flux – prior 
to this only carbon electrodes were 
used, although Benardos pointed out 
that carbon was not the only con-
ducting material to this end.

At the World Expo 1900 in Paris 
Nikolay Benardos demonstrated his 
patent device for automatic adjust-
ment of arc length using solenoid  
(single-layer cylindrical coil with tight 
winding, which length is significantly 
greater than width – Editor’s note). 
Also, he proposed options for weld-
ing using angle metal electrodes – 
devices where electrode delivery 
to the arc zone was performed by 
spring pressure, as well as different 
automatic devices for welding that 
became prototypes of modern au-
tomatic and semi-automatic welding 
machines.

As to Nikolay Slavyanov, he not 
only invented and described arc 
welding in his articles, books and 

Hammer welding and 
soldering were the key 
processes of metals junction 
technique through to late 
19th century
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Nikolay Slavyanov (in the middle) and workers of Perm cannon plant

patents, but also widely put this tech-
nique into practice manu propria. He 
specifically trained workers to rectify 
spoiled casting, repair parts of steam 
engines and different large equip-
ment using arc welding. Also, he cre-
ated the first welding generator and 
automatic arc-length control device, 
as well as fluxes for improvement of 
bead quality during welding.

Implementation of welding into 
production operations was very 
intense. From 1890 to 1892 over 1.5 
thousand of parts were repaired, 
primarily cast iron and bronze, for 
a total weight of over 17 thousand 

poods (approx. 280 thousand kg). 
The very project was designed for 
repair of Russian foundry monu-
ment – the famous Tsar Bell, but 
necessary permission for this work 
never been obtained. Welding 
methods laid down by Benardos 
and Slavyanov became the basis for 
techniques of arc welding widely 
used in 20th century. In the 1920s, 
arc welding started to be used in 
repair of boilers and locomobiles – 
mobile steam engines; technology 
finds its use in railway shops. Today 
this type of welding is designated by 
ММА abbreviation.

NOT ONLY IN THE AIR, BUT 
UNDER WATER TOO 

In 1903, French scientists Edmond 
Fouche and Charles Picard designed 
the welding torch fueled by oxyacety-
lene mixture that allowed to reach the 
gas flame temperature of 3150°С. Pro-
posed design has not been markedly 
changed until now. In 1906, the first 
reliable acetylene generators emerged 
resulting in industrial usage of this 
welding technique in assembling of 
gas pipelines and other equipment.

In 1912, the heavy electrode 
coating was created that represented 
a wrap made of blue asbestos. Elec-
trodes with heavy coating imbued 
with liquid glass found their use in 
armaments industry and ship-building. 
Heavy flux coating not only provided 
protection against contamination, but 
also stabilised the arcing due to ioniz-
able components. This allowed to cre-
ate flawless welded joints, and for the 
first time the weld consistency graded 
up to density of the metal itself.

Using arc welding workers 
rectified spoiled casting, 
repair parts of steam 
engines and different large 
equipment

31No. 1 (10) may 2019

In the late 1920s, the reputed 
bridgebuilder and academy fellow 
Evgeny Paton having evaluated the 
prospects of electric welding in bridge 
building and other industries devoted 
his scientific activity to this endeavor. 
In 1929, he founded in Kiev the world’s 
first Institute of Electric Welding. Also 
he developed quite a number of new 
and efficient electric welding proce-
dures. During first five-years plans 
in the USSR the implementation of 
welding equipment and techniques 
being state-of-the-art back then 
contributed to successful creation of 
Dnieper Hydroelectric Station, Mag-
nitogorsk iron & steel works, Uralmash 
and other national projects of great 
importance.

The first feasible method of 
underwater welding was developed in 
Moscow Electromechanical Institute 
of Railway Engineering in 1932 under 
the leadership of K.K. Khrenov. Arcing 
in water is stable, the liquid cooling 
effect is offset by slight increase in arc 

voltage, melting of metal under water 
is as effective as in the air. Welding is 
performed using manual consumable 
steel electrode with heavy (up to 30% 
of electrode thickness) waterproof 
coating. However, underwater welding 
quality is slightly below to that in the 
air, and joint metal lacks plasticity.

In 1940 occurs the first usage of 
tungsten electrode with arc maintained 
in the helium. Inert gas provided the 
best arc stabilization and protection 
against contamination. Today this type 
of welding is known as TIG.

Welding advancing has allowed to 
establish production of airplane, tanks 
and other armaments at plants of Ural 
and Siberia during The Great Patri-
otic War. Considerable contribution 
was made by Evgeny Paton; under his 
leadership the automatic  workbenches 
were created for welding of tank 
turrets and hulls, self-propelled guns, 
aerial bomb cases.

Since 1946, welding of reactive 
metals and aluminum structures uses 

argon that proved to be the most 
pure, safe and relatively low-cost gas, 
chemically inert to the melts of said 
materials. Now this welding method is 
called MIG/MAG by professionals.

In 1960, new multiple electrode 
welding technology was developed. 
Its essence is as follows: two or more 
welding wires under flux are delivered 
into welding pool and can be used as 
additive or under voltage. This welding 
procedure allows to significantly 
increase the metal melting rate and to 
improve its functional flexibility.

1960s saw the most of develop-
ments in the field of welding. It was 
then that the metals welding using 
powder electrode in inert gas and 
without it, electro-gas welding and 
other methods were invented.

In the late 1970s, the Institute 
of Electric Welding n.a. E. Paton 
performed underwater welding by 
semi-automatic machine using flux-
cored wire (thin steel pipe packed 
with mixture of powders) continuously 

Melting of metal under water is as easy and effective as in the airJE
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delivered into the arc. In this case the 
powder acts as flux. Underwater weld-
ing is performed at a depth of up to 
100 m. It has been widely used since in 
ship-repairing and emergency-rescue 
operations.

SPACE TECHNOLOGIES

Today there is over 150 types of weld-
ing. New welding methods are widely 
used including powder welding, plas-
ma welding, direct-energy and electric 
slag welding, welding under water and 
in-space and other varieties.

Cold pressure welding is highly 
effective: it provides welded junction, 
strength of which sometimes exceeds 
that of the parent material. In addition, 
most of the times such welding do 
not cause significant changes in metal 
chemistry for it does not actually get 
hot. Due to this feature such welding 
is irreplaceable in certain industries 

(e.g., space industry, electrotechnics 
and electronics industry).

Welding using pressure is per-
formed without heating only by 
pressure that creates heavy irreversible 
deformation (up to the yield state) 
that must be not below defined level 
representative for specific metal. Be-
fore welding the surfaces to be joined 
are thoroughly treated and cleaned 
(mechanically in most cases, e.g. using 
rotating wire brushes). This welding 
method is suitable for junction of 
many metallic items (cables, rods, bars, 
thin wall pipes and envelopes) and 
non-metallic materials having sufficient 
plasticity (resins, plastics, glass, etc.).

Explosion bonding shows non-in-
ferior efficiency. This welding method 
is also cold, in so much as no signifi-
cant heating of material is observable 
after explosion. Bonding takes place 
due to cleaning of surfaces by jet 
stream and their compaction by the 

explosion pressure. Such method suits 
well for bonding of dissimilar metals. 
It is irreplaceable for cold plating – 
coating of bulky item with the thin 
layer of other material.

Also welding can be performed 
using mechanical frictional energy. 
Items are fixed and drawn together 
until their ends come into contact. 
Then the electric motor rotates spe-
cial rod acting as drill that intrudes 
into the gap between surfaces to be 
welded and moves along the joint. 
Friction causes heating and melting of 
superficial layers of the ends, rotation 
stops and items are upset. Sheets in 
the butting position become mallea-
ble, metal is intermixed and bonded 
in the joint. Highly productive and 
cost-effective friction welding with 
intermixing is used in aircraft and 
aerospace industry.

Nowadays this particular technol-
ogy is used by United Wagon Com-
pany in the construction of railway 
tank car model 15-6901 designed for 
concentrated nitric acid transporta-
tion. Considering extreme aggressive-
ness of this freight its transportation 
requires a dedicated rolling stock 
equipped with the aluminum tank 
shell (aluminum content – 99.5%). 
Welding of such shell is performed 
using friction with intermixing. This 
technique proves to be much more 
effective as compared to fuse weld-
ing. It shows low defect rate and does 
not affect environment. In order to 
confirm this welding method suitabil-
ity for transport machine building and 
to verify the mechanical parameters of 
weld samples the mechanical testing 
was performed by VNIIZhT (The Sci-
entific Institute of Railway Transport). 
As a result, the weld samples showed 
the increase of breaking strength by 
10% in comparison with the baseline 
value for the material.

Domestically-produced railcar 
fleet is renewed today. Outweared 
rolling stock from the past century 
is being gradually replaced by new 
railcars with improved performances 
that are manufactured using the state-
of-the-art technologies. It means 
the newest welding methods will be 
consistently in demand with Russian 
wagon builders.

Highly productive and cost-effective friction welding with 
intermixing is used in aircraft and aerospace industry

Cold pressure welding is 
highly effective for junction 
of many metallic items 
and non-metallic materials 
having sufficient plasticity 
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