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Annotation


In 2001 Remtechnology LTD. created a specialized division for repair of heavy railway mechanization of the companies Plasser & Theurer – Austria, and Matisa – Switzerland. It has been specializing in repair of tamper units (Plasser & Theurer – Monomatic, Duomatic and switch; Matisa –B41 and B45) as for the purpose, it individually produces the necessary parts for repair. It also makes and recovers worn parts using modern technologies for correction of worn dimensions of details. Some of the technologies used for recovery are: gas – flame and plasma sputtering, surfaced welding of wear – proof layers with different properties, plasma surface processing etc. On the basis of theoretic research technologies are created for obtaining of programmed mechanic properties  of recovered details. All this considerably increases the term of exploitation of the railway repaired.
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For the present day effective and high – quality maintenance or repair of railway one needs modern and high – productive specialized heavy railway mechanization. The constant need of maintenance and observance of parameters of railway allowable for normal exploitation in the companies servicing railway infrastructure poses of considerable importance the issue on the good condition of the  heavy railway mechanization and the term its flawless operation under these extremely hard operating conditions.


The need of presence of specialized service with guaranteed quality of repairs for maintenance and capital repair of railway mechanization of companies Plasser & Theurer and Matisa by the system of the National company „Railway infrastructure“, resulted in the necessity in 2001 Remtechnology LTD to create a specialized division on their repair. The importance of fast finding of suitable and exploitation compatible technology for capital repair of tamper units of machines Plasser & Theurer and Matisa was imposed by the fact that the basic specialized enterprise at the moment for their repair in Bulgaria RVP-Koehne  offered services on capital repair of tamper units with low term of flawless exploitation, many months stay for repair, delivery and make of spare parts leading to ineffective use of the railway equipment available in the National company „Railway infrastructure“.

Reporting the long – years experience on repair of heavy quarry equipment and industrial equipment on key enterprises in the whole country, there was a team created in Remtechnology LTD of scientific – technical specialists for the repair of that especially expensive equipment.


For the period 2001 – 2006, for the needs of regional divisions of the Enterprises for exploitation and maintenance of railway infrastructure (EEMRI) in the town of Varna, Pleven and Gorna Oryahovitsa at the National company „Railway infrastructure“ there were many units repaired successfully, as well as mechanisms and junctions of the heavy railway mechanization entrusted to them. As an example the repairs can be stated of sets of tamper units for heavy railway mechanization produced by Matisa for machine types: B41UE2, B45L1 and B45L2; set of tamper units Monomatic, Duomatic and switch ones produced by Plasser & Theurer for machine types: 07-275-5, 07-325, 08-323 and 08-237. Upon all repair works on tamper units Plasser & Theurer – entirely, and Matisa – partially, there were spare parts used of own production. Additionally, the schedule for preliminary planning of deliveries and production lead to shortening of the term of the full capital repair of set of tamper units for one machine within 45 days. 


In the middle 2003 due to wearing of stabilizing axles and sockets of stabilizing units of a dynamic track stabilizer Plasser & Theurer DGS 62N-2, their successful repair was done on technologies developed by the company (on recovery of worn bearing sockets and their boring in place without demounting of the unit, including the make of set of stabilizing axles for the units).


In 2001 on a ballast regulator Plasser & Theurer SSP-203-2 due to wearing of the guides of the central distributing plow and valves of arm plows the urgent pressing need of their replacement was imposed, for which a technology was developed for repair and surfaced welding with wear – proof layer [4]. Additional recovery was done of the geometry of the plow [6]; [7], repair and additional protection of the lower operation edges of front, median and rear plow from the lateral arm plows [4]. In January 2003 in consequence of deformation of a lateral arm plow during work failure repair was performed and recovery of its geometry, by present the machine has been operated flawlessly. 


In 2006 the capital repair was completed of a switch tamper machine Plasser & Theurer 07-235 on which capital repairs were performed of the following units: tamper, lifting and lining – set, traction gear box of 1st wheel pair, etc.


For the needs of National company „Railway infrastructure“ many defected vibration shafts were repaired, as well as corpus and lamellas, worn bearing beds of closing cylinders for tamper units, lift cylinders, crossings, hydraulic motors, hydraulic cylinders and other junctions for railway machines Plasser & Theurer and Matisa. A lot of failed hydraulic cylinders were repaired and welded, high pressure tubes, defects and deformations on frames, road measuring bogie, troughs, ploughs, valves, gear – wheels of reduction gears with broken cogs and other on available railway mechanization in the National company „Railway infrastructure“.


The following technologies developed by specialists of the company can be stated as essential:

· technology of gas – flame and plasma sputtering bearing journals of worn vibration shafts for tamper units;
· technology for repair of worn axle and diametral, bearing journals of closing cylinders  for tamper units;
· technology for capital repair of tamper units Plasser & Theurer and Matisa;
· technology and system for preliminary before – exploitation development of tamper units;
· introduction of obligatory operational control system for allowable maximum heating of bearings FAG and SKF during initial exploitation after capital repair of tamper units produced by Plasser & Theurer and Matisa;
· technology for semi – automatic  welding with flux cored wires of wear – proof layers with various properties[5];
· technology for cementation and control for minimum deformation during production of particularly long shafts – vibration  and stabilizing (DGS);
· recovery of parts with application of modern technologies for correction of worn surfaces;
· technology for electrical – spark recovery of bearing beds with wears up to 0,07 mm;
· technology for welding and surfaced welding of partially and entirely broken off cogs of gear – wheels with surface hardness of layer of 40-60 HRC;
· technology for surfaced welding of tamping tools (tynes) with wear – proof and WC covering;
· technology for production of new closing cylinders for tamper units Monomatic and Duomatic – Plasser & Theurer;
· technology for recovery of worn bearing nests of stabilizing units of Plasser DGS 62N-2 and their boring  with Borwerg bar in place within demounting etc.


In Table 1 comparative data are given for between flawless exploitation term of operation of tamper units of sleeper – tampering units Plasser & Theurer and Matisa of the National company „Railway infrastructure“ from the date of their putting into operation until the first capital repair or until subsequent one, compared to the term of exploitation upon repair done by Remtechnology LTD. until August 2006.

Table 1. Comparative data for between repair exploitation term of work of tamper units on machinery of the National company „Railway infrastructure“.
	№
	No of repair
	Date of repair

	Machine / unit model
	NCRI/
EEMRI
	Term of exploitation

	
	
	
	
	
	From import to first capital repair or to subsequent repair

[years, months]
	After capital repair by Remtechnology Ltd until August 2006

[years, months]

	1
	2
	3
	4
	5
	6
	7

	1.
	*1st
2nd
	08.2001

05.2002
	Plasser 08-327
- set of units

- set of units
	Varna
	4 years 1 months
 0 years 7 months
	-

4 years 3 months [1]

	2.
	*1st
***2nd , 3rd
4th 
4th 
	1988÷89
-
12.2002

05.2003
	Plasser 07-275-5
- set of units
- set of units
- unit №1 

- unit №2
	Varna
	~ 7 years 5 months

no exact data 
no exact data

 no exact data
	-
-

2 years 6 months [1]

3 years 2 months [1]

	3.
	*1st
*2nd , 3rd
****4th , 5th 
6th 
	1986
-
-

12.2003
	Plasser 08-323
- unit №1
- set of units 
- set of units
- set of units 
	G.Oryahovitsa
	~ 1 years 4 months

no exact data 
no exact data

 no exact data
	-
-

-
2 years 6 months [3]

	4.
	1st 
1st
	12.2001

02.2002
	Matisa B41UE2
- unit №1, №2

- unit №3, №4
	Varna
	3 years 5 months
3 years 7 months
	4 years 7 months [1]
4 years 5 months [1]

	5.
	**1st
2nd
	01.2002

02.2005
	Matisa B45L1
- set of units
- set of units
	Pleven
	2 years 4 months 

3 years 1 months
	-

1 years 6 months [2]

	6.
	**1st
2nd
1st
	07.2003

08.2005

08.2005
	Matisa B45L2
- left unit 
- left unit
- right unit
	Pleven
	4 years 0 months

2 years 1 months

6 years 1 months
	-

1 years 1 months [2]
1 years 1 months [2]


Capital repairs of tamper units done by companies /Table 1, column 2/: () with marking, in Remtechnology LTD, (*) in RVP – Coene, (**) in EEMRI 2 – Sofia, (***) in EEMRI  – Varna, (****) in EEMRI  – G.Oryahovitsa.   

The data are calculated on the basis of record data from the exploitation of the heavy mechanization in the divisions of the NC „Railway infrastructure“. Due to irregular and incorrect reporting in NCRI, statistics cannot be given on the basis of tampered kilometers or number of strokes. All data are provable and are based on references issued by relevant subdivisions of EEMRI until August 2006. [1], [2] and [3].


By the moment there haven't been ascertained failures or claims on repaired units, junctions or parts done by „Remtechnology“ LTD., both during the obligatory one - year warranty service and after that term [1], [2] and [3].

Table 2. Comparative data for maximum term of flawless operation of tamper units from machines

	№
	Machine model
	In exploitation   in NCRI since
[month, year]
	Total term of exploitation until August 2006

[year, months]
	Term of exploitation until first repair from import 

[years,  months]
	Maximum term of flawless exploitation by August 2006 
[years, months]
	Company having done the capital repair of tamper units with maximum term of flawless exploitation

	1
	2
	3
	4
	5
	6
	7

	1
	Plasser 08-327
	06.1997
	9 years 2 m.
	4 years 1 m.
	4 years 3 m.[1]
	Remtechnology LTD

	2
	Plasser 07-275-5
	08.1981
	25 years
	~7 years 5 m.
	~7 years 5 m.
	Original of Plasser

	3
	Plasser 08-323
	1985
	21 years
	~1 years 4 m.
	-
	-

	4
	Matisa В41UE2

- units №1/2

- units №3/4
	06.1997
	9 years 2 m.

9 years 2 m.
	3 years 5 m. 

3 years 7 m.
	4 years 7 m.[1] 
4 years 5 m.[1]
	Remtechnology LTD Remtechnology LTD

	5
	Matisa В45L1
	07.1999
	7 years 1 m.
	2 years 4 m.
	3 years 1 m.
	EEMRI 2 - Sofia

	6
	Маtisа В45L2        - left unit
- right unit
	07.1999
	7 years 1 m.

 7 years 1 m.
	4 years 0 m.

6 years 1 m.
	4 years 0 m.
 6 years 1 m.
	Original of Matisa
Original of Matisa


Conclusions:

1. The development and introduction of new technologies upon repair of railway machines Plasser & Theurer and Matisa gives opportunity for increase of between repair term of their exploitation.
2. Remtechnology LTD implements own production of spare parts which considerably decreases the price of repair of heavy railway mechanization.
3. Own production of spare parts and introduction of high – productive technologies for repair of worn parts allows considerable decrease of time necessary for repair of heavy railway mechanization.
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