Economics of
Alternate Repair
Welding Technique$ — . — . — . — . —

Although different techniques of track mainte- ¥N VS SEMIAUTO
nance have been used for years in the railroad indus-
try, there is an ongoing search for improvements that
can result in a better quality of repair of the compo-
nents, at a lower cost. One technigue being examined
is that of in-situ maintenance welding, used to repair
the running rail and turnouts.

:

In the case of the running rail, mainie- 2
nance-welding techniques have been employed to 3 %
repair discrete railhead detects, such as engine burns o
and battered joints, often in conjunction with rail :
grinding. For turnouts, and, in particular, frogs and
switch points, maintenance welding has been used to
build up areas that have experienced severe batter, o - .
plastic deformation and cracking under severe impact oL YETAL 5 s
loading. This type of in-situ repair is of particular {7 taaan Lo caur R CoNSUMABLES B omen
importance in reducing turnout mai'ntenance costs, Figure | — Relative costs for frog repair?
which can be as much as 24 to 25 times greater (in
material cost per year) than the rest of the track struc-
ture maintenance costs',
Comparing welding techniques Manual Mot Arc A

Recent research by British Railways |+ F - NOT wop el Mel e 1 samrorn
into conventional maintenance-welding - e Ot B
techniques has led to a comparison of : ] censumanies
the conventional Manual Metal Arc () prensaing sl -
(MMA) technique (using ‘stick” elec- |3} L oo
trodes) and the semi-automatic tech- R i (Y Lonou
nique using flux-cored wire®. Noting that § P etcciode orying ol : )
satisfactory weld performance can be s Semi-Autamatic
obtained with proper selection of weld |?7 | ¢ : 7

. . . ! Semi-Aulomalic 5 N

material®, analysis of the two techniques : Tesees 7Y N |
showed a significant increase in the total <] )
amount of weld material deposited with \
the semi-automatic technique during the | '] %’ ' B >
in-situ repair of a crossing frog (See 4 -
Table 1), The semiautomatic welding / \\ \\
technique leads to an improvement in /] N N ~

productivity and a reduction in unit
costs. This is illustrated in Figure 1,

. ) . Figure 2 — Comparison of times for Figure 3 — Comparison of costs for track
which presents a no.n_nahZEd bre‘akdown wheelburn repairs’ repairs per unit volume of
of the costs of repairing a crossing frog deposited weld metal’
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in the field, using both techniques (based on
the distribution of costs presented in Reference
2). As can be seen in this Figure, the cost of
frog repair, using the semi-automatic tech-
nique, is slightly more than half of the cost of
repair using the Manual Metal Arc technique.
In both cases, the cost of labor was the domi-
nant cost in the activity, representing almost
two-thirds of the total cost of the repair. The
cost of equipment and consumables repre-
sented a small fraction of the overall cost.
This improvement in productivity and
costs was also observed in the case of en-

Table 1. Calculation of amount of weld metal

deposited in one shift (2)

Welding Process

Manuval

liem Metal Arc  Scrmiavtomatic
Welding timc in 7.5-hr shift (hr) 225 3
Arcing time

Percent of welding time

(measured in laboratory trials) 40 50

Hours 1 1.5
Deposition rate® (kg/hr} 1 2.35
Toal amount of weld matal

deposiled in one shif? (k) 1 3.3
“Welding Institute Standand Data

Farc

ing time in hours limzs deposition rate.

gine-burn repair. This is illustrated in figures
2 and 3%, As can be seen in these two Figures,
both the time required (o repair an engine
burn (Figure 2) and the relative cost are reduced by a fac-
tor of 2 (or greater). This is accomplished, as in the case
of the frog repair, by the elimination of electrode drying
and by a significant reduction in the preheat require-
ments. This is combined with the increased efficiency in
the amount of weld metal deposited per unit of welding
time already noted in Table 1.

As in the case of the turnout repair, labor represented
approximately two-thirds of the total cost, with equip-
ment and consumables representing a relatively small
percentage of total costs,
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Table 1 — Calculation of amount of weld metal deposited in one shift*

It is further noted that similar improvements appear
to be attainable for other maintenance welding activities,
as well. This suggests that improvements in welding
techniques offer the potential for cost reduction through
the introduction of more efficient equipment and tech-
niques for the maintenance of the track structure.
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