FEATURE ARTICLE

HOW TO PROLONG THE LIVES OF
THE MECHANICAL DRIVES
PART 1

Introduction

This is part of a series of articles contributed by SEW-
SANTASALQ, in order to help our engineers in the indus-
try gain valuable knowledge in basic engineering principles.
SEW-SANTASALOQ has just opened the latest Service Cen-
tre in Thailand, making it the fourth centre after Australia,
China and Singapore. More Service Centres would be open-
ing in Asia Pacific region within the next two years.

External Factors Play a Very Important Role in Deter-
mining the Lives of the Gear Units

Many of our daily conveniences which we are enjoy-
ing today have been made possible by the numerous
rotating machinery systems located in every part of the
world. Thus, it makes good sense to keep the motors,
pumps, gears, turbines, tans, engines and compressors
running for a long period of time to prevent financial
losses due to decrease in production and overhaui costs.
Repair or replacement of this equipment is expensive
and the loss of revenue while this machinery is down
can spell the difference between continued prosperity
or financial disaster for any company. We would like
to take this opportunity to share our century old expe-
rience and what we have learnt from our Research &
Development and Gears Service departments on the
simple tips to problem-free drives which we hope will
help and benefit everyone.

Rigid Foundation and Baseplates

Many rotating equipment alignment problems can be
traced to design, installation, or deterioration problems
with foundation, base or baseplate, or the machine cas-
ing themselves. Not only is it going to be difficult to
obtain accurate alignment initially, but it is going to be
equally difficult to maintain satisfactory alignment over
long periods of time if the machinery is sitting on un-
stable or improperly designed foundations and frames.
There are documented case histories where drives were
aligned well within acceptable alignment tolerances
and after a 4-6 hours run, moved considerably out of
alignment.

with the advent of computer technology and
better design knowledge, foundations, structures and
machine casings can be rigorously designed and
checked utilizing computer aided design (CAD) and
computer aided engineering (CAE) techniques before
fabrication ever begins.

We have some foundation methods recommen-
dation depending on the weight of the gear units. When
mounting a gear unit onto a stress relieved steel frame-
work, special attention should be paid to the rigidity
of this framework in order to prevent destruction vi-
brations and/or oscillations.

Small gear units weighing below 250kg. are
mounted by using foundation screws as shown in Fig-
ure 1. For gear units weight 250-4000kg., we recommend
the foundation type in Figure 3, which is equipped with
separate machined foundation brackets. For gear units
weight more than 4000kg. as well as for turbine and
high speed gear units, a bedplate of either fabricated
steel or cast iron is recommended according to
Figure 4.

a0 Foundation screw Steelplate | Supporting girders
ad 1 a K Ha bxc¢
15 | M12 100 5 40 20 100x100
19 | MI16 120 5 50) 20 100x100
24 | M20 120 6 50 20 | 100x100

Dimensions 9Q, E, G, ] and JE are given in the gear unit brochure.
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Figure 1. Dimensions [mm]
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Figure 1. Gear unit weight below 250kg.
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Tack welding is
carried out after Ad Ha K 5 m 1 n f
mounting has
besn checked M12 120 50 20 19 100 31
M30 140 70 20 24 140 46
M36 140 70 30 29 140 41
M36 160 80 30 29 160 41
- M42 180 90 36 34 180 22
M48 180 110 36 38 200 34
Figure 2. Dimensions [mm]
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Figure 3. Gear unit weight 250-4000kg.
aQ Foundation screw Foundation Supporting
bracket girders . i
pos. description
od L a K f* n* (B L Ha bxc -
12 | M24 100 8 50 80 120 120 | 100x100 ggé i:fl‘n“galﬁszbmket
15 M24 100 8 50 80 120 120 | 100x100 €91 foundation screw
19 M24 100 8 50 80 120 120 | 100x100 692  nut
24 M24 100 8 50 31 80 120 120 | 100x100
694 hexagon screw
28 | M30 140 10 70 46 120 150 140 | 140x140 232 ;“ﬂ;her
35 M36 150 10 70 41 120 150 140 | 140x140 607 centralizing bush
22 | M42 180 10 90 22 (150 185 180 | 180x180 5
48 M48 200 10 11 34 | 150 185 180 180x180
*) See Figure 2.

Tensile strength of the supporting girders and foundation screws (pos. 691) must be at least 350N /mm?®.
Dimensions @Q, E, G, J and JE are given in the gear unit brochure

Figure 3. Dimensions [mm]
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._ Fioure 4. Gear unit weight over 4000kg.
2Q pos. Foundation screws Bedplate Supporting 545, description
694 girders
(91 fitting plate
2d ! A K f# n B L Ha bxc 093 bedplate
691 foundation screw
35 M30 | M36 160 10 80 41 J+40 E+4C 160 180x180 697 nut
42 M36 | M42 180 10 90 22 J+40 E+40 180 180x180 694 hexagon screw
48 M42 | M48 200 10 110 34 J+40 E+40 180 180x180 696 washer
56 M48 | M48 200 10 110 34 J+40  E+40 180 180x180 497 centralizing bush
*) See Figure 2.

Tensile strength of the supporting girders and foundation screws (pos. 691) must be at least 350N /mm?.
Dimensions @Q, E, G, | and JE are given in the gear unit brochure.

Figure 4. Dimensions [mm]

A PRACTICAL APPROACHTO
SELECTION OF CENTRIFUGAL
PUMPS AND THEIR PRIME MOVERS

by
Ir. S. Selvaratnam, P.Eng (M), C.Eng (UK)

This article discusses the installation of centrifugal
pumps and their drives typical of those found in plan-
tations industry. It describes various problems an en-
gineer is likely to encounter and how they are tackled

using basic engineering principles and simple calcula-
tion.

ORIGINAL INSTALLATION

Palm Oil Mill Effluent after anaerobic and aerobic di-
gestion was applied to field using two diesel engine-
driven pumpsets via two parallel delivery lines to two
plots of oil palm land ‘A" and ‘B’ measuring 23ha and
16ha respectively (Figure 1).

Two of the following three pumpsets were operated
simultaneously throughout the daily palm oil mill pro-
cessing time of about 18 hours per day.

1. Afivecylinder Duetz, air-cooled diesel engine driv-
ing a 200mm inlet x 150mm outlet - 400mm Impel-
ler Kelly Lewis pump

2. A four cylinder Lister, water-cooled diesel engine

driving a 125 x 100 - 315 Kelly Lewis pump

3. Asixcylinder Ford, water cooled diesel engine driv-
ing a 200 x 150 - 400 Nimbus pump

Line A has 48 furrows and line B has 34 furrows for
land application of the effluent. The status quo was
that the pumpsets were unable to satisfy the flow rate
of 64 m?/hr if the farthest furrows-say nos. 30 to 34 on
line B or nos. 44 to 48 on line A-were fed. The pump-
ing rate was so poor, that to maintain the effiuent
pond levels, land application had to be confined to the
initial furrows of both plots of land, thereby overfeed-



