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Abstract: The demand of automobile components is increasing
at a faster rate due to heavy demand of vehicles. Thus the
capacity up-gradation is the basic need of manufacturing and
assembly units of automobile components. The axle is the most
important part of the vehicle. To increase the capacity of axle
assembly, first the capacity assessment of the existing
equipments was done. It was needed to introduce some more
equipment either in the existing assembly line (extension line)
or may be put parallel to the existing line (parallel line). These
two lines are compared in terms of investment cost, number of
manpower, flexibility, ease of implementation etc. and the
parallel line layout is recommended. The planning was also
made for assembly of 100 axles/shift for multi models LCV,
MCV and HCV.

Keywords: Axle; Extension line; parallel line; process planning;
capacity up-gradation; process layout; line balancing; Light
Commercial Vehicle
LCV;MediumCommercialVehicleMCV;HeavyCommercialVehic
leHCV.

1. INTRODUCTION

The capacity up-gradation is the basic need of each and
every industry. This can be achieved by process planning,
either by new set up or by implementing the different
techniques and sorting out the bottlenecks of the existing
set-up in the company. The capacity up-gradation planning
is done for the fulfillment of the forecasted market demand.
Planning helps in identifying the resource problem and
minimizes redundancies of effort [1-11]. The major
problem being faced by almost all automobile industries is
the line balancing of the multi-model [12-14]. An efficient
line balancing technique seeks to generate a balanced
workload at multiple stations, while simultaneously
reducing equipment and labors requirement [11]. Line
balance helps to reduce the bottlenecks, quick identifying
the constraints, reduce work overload, improve workflow
etc.

This study is being carried out for the up-gradation of Axle
Line of an automobile company. This company
manufactures multi Axles for Heavy Commercial Vehicle
(HCV), Medium Commercial Vehicle (MCV) & Light
Commercial Vehicle (LCV). Its working hour is 450
min/shift. Existing capacity of the plant was 60/shift i.e. the
vehicle can be produced after every 7.5 min. Thus the cycle

time for 60/shift is 7.5 min. and for 100/shift will be 4.5
min. Such a large increment from existing 60/shift to

100/shift of axle assembly requires in depth study of the
existing set-up. First of all, the capacity assessment of all
the existing equipment was done. With this, the bottleneck
for 100/shift have been identified. If the cycle time is less
or equal to 4.5 minutes, the equipment will be able to
produce 100 /shift. For that some additional facilities may
be required e.g. machine equipments, material handling,
jigs/fixture, assembly tools, line side storage & supply.
Any assembly automobile company is being divided into
following sub groups-
a) AxleLine
b) Transmission line
¢) Engine Line
d) Cabin Line
e) Chassis Line
In this study emphasis is given on the capacity up-
gradation of Axle line from 40/shift to 100/shift.

2. AXLE AND AXLE LINE ASSEMBLY

Axle is the most important component of the vehicle. It is
considered as its legs and it carries complete weight of the
vehicle. The weight carrying portions of the axles, whether
it may be front or rear, is considered as beam supported at
the ends, loaded at two intermediate points and subjected to
the following loads [15-16]:
e The vertical load at the spring centers due to the
weight of the vehicle.
e A fore and aft load at the wheel center due to
driving or braking effort.
e The torque reactions due to drive or brakes.
e A side thrust at the radius of the tier due to
centrifugal force when rounding a curve.
The multi axle consists of three axles - Front axle, Rear
Axle and Tag Axle (Dummy axle). The axle line is
divided in five-sub groups-

1)Washing Station
2)Slat conveyor
3)Hub line
4)Differential Line
5)Painting Line
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Slat conveyor is the main line of the Axle line Assembly
[17-22]. Higher Axle Loads and Higher Speeds are

Table 1: Capacity Assessment of the Slat conveyor

contrary to each other. The problems that industry faces Paﬁg‘ggf"\ %5%: 10:70 | 10:90 | Mcv | Hev | ex2
include not only multl-pen(_)d _ THROUGHPUT | - - " = | 107
problems, but also managing the assortment for multiple TIME (In mins.)

generations of_products. It is futile to attempt _both (ng_h Pitch of the 025 | 025 | 025 | 025 | 025 | 025
Speeds and High Axle Loads) on existing mixed traffic conveyor (m)

network. In order to determine the direction of the E:;Ctﬁrif(tr:l)e 25 | 25 | 25 | 25 | 25 | 25
organization, it is necessary to understand its current No. of the

position and the possible avenues through which it can Effective Station | ° 6 6 6 6 6
pursue a particular course of action. Strategies to create MANNING

additional capacity and increasing average speeds by m\):w Noc\)/;/ :rf 12 12 12 12 12 12
optimum wuse of existing network and selectively Utiliz;’tion of

constructing new conventional lines [23-26]. For capacity Manpower/ 30 | 29 31 45 65 | 89

up gradation, two options will arise either the new
conveyor will be set up parallel or it is to be extended after

Vehicle (mins.)

Out Put / Shift 150 155 145 100 69 51

modification. By considering these two options of slat MSPESED _
conveyor line, cost/axle was calculated. (ir):/. mﬁf_)e 1 1 1 1 1 1
Pitch of one 5 5 5 5 5 75
3. CAPACITY ASSESSMENT OF THE EXISTING vehicle '
EQUIPMENT Time for one 5 5 5 5 5 | 75
Vehicle
Capacity assessment of the existing equipments was done Max's(a:’]ftpm/ 9 | 9 | 9 | 9 | 9 | 60

for the requirement of the additional facilities. For the
calculation of output per shift the required data were noted
from the company and calculation were made. A typical
calculation for 6x2 wvehicle is shown for different
equipment. The process of calculation for different
equipments is described:

3.1 Capacity assessment of the Slat Conveyor

i.  Based on Manpower
Throughput time of Slat Conveyor for 6x2 model = 107
min.
Pitch of the fixture=0.25 meter
Distance between the Station = 2.5 meter
Length of the conveyor=17.5 meter
No. of the effective Station = {(17.5/2.5)-1} = (7-1) =6
Therefore, the maximum number of manpower = 6x2=12
(two persons at each station).
Utilization of the manpower /vehicle=Throughput time/No.
of Manpower=107/12=8.9
Output /shift=Total working time per shift/Utilization of
manpower per vehicle
=450/8.9= 50.56
i Based on Speed
Speed of the Conveyor= 1m/min.
Number of the axle for 6x2 model =3
Pitch between the vehicles= No. of axle x pitch between
fixtures = 3x2.5 meter =7.5 meter
Length of the effective station = 2.5 meter
Therefore time for assembly of one vehicle =7.5 minutes

Maximum output per shift = Total working time per
shift/time taken to assemble one

Vehicle =450/7.5=60

Similarly, for other types of models, calculations were
made and the results were included in Table 1.

3.2 Capacity of the washing machine

There are two washing machines
i Main Washing machine for Slat conveyor
ii  Washing machine for Hub and Drum Line
i Main Washing Machine
No. of trays used for washing one 6 x2 vehicle = 5
Cycle time for one tray= 1.5 min. (As per specification of
the washing machine)
Time taken to start the washing machine= 0.14 min.
Total Time involved for washing machine= 1.5
x5+0.14=7.64 min.
Maximum capacity of the washing machine = Time per
shift /total time for the machine

=450/7.64=58.9
Similarly, the calculation is done for different models of
main washing machine and Hub-Drum Washing machine
and the results are shown in Table 2(a) and Table 2 (b)
respectively.
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Table 2(a): Capacity Assessment of the Main Washing Machine Capacity of
6 Greasing 125 | 125 | 125 | 121 69 | 46
10- Application(Manual)
Parameters\ model 59' 10:70 | 10:90 | MCV | HCV | 6X2 ; Capacity of Painting 134 134 134 134 108 69
Only (Manually)
No. of Tray Used ; ;
for one VVehicle 4 4 4 4 4 5 8 Capacity of Paint | 405 | 490 | 122 | 122 | 99 | 63
Booth
. . Capacity of Loading
Cycle Time (min.) 15 | 15 15 15 15 | 15 9 Gantry for Hub- 152 | 152 | 152 | 152 | 114 | 76
Drum Washing
Starting Time (min.) | 0.14 | 0.14 0.14 0.14 0.14 | 0.14 Capacity of
T ' ' ' ' ' 10 | UnloadingGantry |y 4e | go5 | 95 | 139 | 139 | 102
for Hub- Drum
Total Time / Vehicle Washing
(min) 6.1 6.1 b e 6.1 e Capacity of Loading
11 Gantry for Main 97 97 97 97 97 79
Maximum Capacity Washing
of Washing 733 | 733 | 733 | 733 | 733 | 589 e For
Differential Case &
. . . 12 Case - Crown Wheel 126 126 95 95 36 36
Table 2(b): Capacity Assessment of the Hub — Drum Washing Machine Assly (Separate
Fixture)
Parameters\ | 1% | 1070 | 10:00 | MCV | Hev | 6x2 e for
ITrerential Final
No. of Tray 13 Assly (separate 89 89 89 89 59 | 51
Used for one 4 4 4 4 4 6 fixture)
Vehicle
Cycle Time . .
y(min_) 15 15 15 15 15 | 15 Therefore, it can be concluded that from the existing
Total Time / 60 50 60 60 60 90 equipments, it was impossible to upgrade for 100/shift. For
Vehicle (min) ' : : ' ' : achieving the required goal, it is utmost important to
C'V'ax"_‘zumf 50 | 750 750 550 | 750 | 500 include some additional equipments. Due to the addition of
3\5’:;:%90 : ' ' ' ' ' the equipment, there will be change in axle layout. The
equipments may be either added in the existing line,
The capacity assessments for the other equipments were making it as an extension or may be put parallel to the
also done. A summary sheet for the different models is existing line and it may be called as a parallel line. Then
prepared and is shown in Table 3. From Table 3, it is there is a need for estimation of cost for these two lines.
observed that the capacity of unloading Gantry for Hub-
Drum Washing machine was approaching for 100/shift, but 4.0 EXTENSION LINE VS. PARALLEL LINE
the capacity of other equipments was much below the . i L i
required 100/shift The existing Axle Assembly line can be sub divided in two
groups:
Table 3: Summary Sheet of Capacity of the equipments i) Main Line
i) Sub Assembly Line
SINo. | Parametersimodel | 10:59 | 10:70 | 10:90 | MCV | HCV | 6X2 Main Line can be further divided into three groups:
— Capacity a) Main Washing machine
Assessment of the b) Slat conveyor
Slat Conveyor 150 | 155 | 145 | 100 69 | 51 ¢) Painting
Man- Power There are two sub assembly lines:
Speed 90 90 90 9 | 9 | 60 a) Hub Drum Line
b) Differential Line
Capacity of Washing At the time of change of Axle Line Layout, the length of
Machine the Slat conveyor can be increased and this option may be
Main Washing 73 73 73 73 73 59 called as an extension line. If another Slat conveyor is set
Machine up parallel to the existing slat conveyor then this option
. i may be called as parallel line.
Hub- Drum Washing | . 75 75 75 75 50 y p
Machine
Capacity of Press for 4.1 Estimation of the cost
Diff. Line 369 | 369 | 223 | 223 | 75 | 15 The calculation of the cost is done for above two proposed
Capacity of Press for assembly line (extension line and parallel line). The cost
L.'”tegrgfd Hgb 308 | 305 | 388 | 157 | 86 | 53 COMPTISES. .
'”e(ModefliS ase i) Cost of plant and machinery
- ) - i) Cost of power consumption
Fixture for Shim 0 0 |38 | o 54 | 36 iii)  Cost of manpower
Selection .
iv) Cost of consumables
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4.1.1 Cost of Plant and Machinery

The cost of Plant and Machinery consists of:

i) Land & Building Costs

i) Equipment Costs

iii) Assembly costs

iv) Material Handling Cost

V) Jigs and Fixture Cost

vi) Cost for Quality control facilities

vii) Line Side Storage

viii) Stores Investment etc.

Since the cost of the existing equipment is much higher
than the price at the time of purchase. Therefore, for the
calculation of the cost of plant and machinery a multiplying
factor of 1.5 is taken.

4.1.2 Cost of power consumption

For the calculation of cost of power consumption the
connected load/unit is known from the specification of the
equipment.
Working hour per day = 16
Load Factor=0.3
Quantity of the equipment=y (say)
Rise of units per day=Connected load per unit x Load
Factor x Working hours per

day x Quantity of the equipment
Cost of power per day = Rise of units per day xcost per
unit.
Cost of power per shift = Cost of power per day/2
The calculation of the cost of power consumption was
made.

4.1.3 Cost of Manpower

Manpower consists of two types

i) Permanent

ii) Temporary (casuals, apprentice, etc.)
Let ‘X’ is the total manpower involved in assembly. Let the
permanent member is ‘Y’ and the temporary member is
‘7.
Cost of manpower is calculated as no. of manpower x Rate
per annum in Lacs.
Cost of manpower per day = Total cost of manpower per
annum / 365
Cost of manpower per shift = Cost of manpower per day / 2
The calculation of the cost of manpower was made.

4.1.4 Cost of Consumables

Cost of consumables is the variable cost and it varies with
the number of vehicles produced. The cost of consumables
per vehicle will remain unchanged either for parallel or
extension line assembly.

For the above calculation, the following assumptions were
taken: Depreciation rate for building is taken as 3.34%.
Depreciation rate for plant and machinery is taken as
7.24%.

Interest on total investment is taken as 10.0%.

Rate of maintenance cost for buildings = 1%.

Rate of maintenance cost for plant and machinery = 5%.
Rate of insurance cost on investment = 0.14%

The summary sheets of the above cost calculation are
shown in Table 4.

4.2 Calculation of the Manpower

Apart from the calculation of the cost, number of

manpower also plays a critical role in making decision for

the type of the axle line layout. The number of manpower

calculation was done separately as follows:

Throughput time on Slat conveyor for 6 x2 model=107

min.

Output of the slat conveyor=40/shift

Working hour per shift = 450 min.

Cycle Time = Working hour per shift / Output per shift
=107/40=11.25

Similarly for the calculation of manpower on different

station are shown in Table 5.

In parallel conveyor, one line is set for the production of

60/shift LCV/MCV and other for 40/shift HCV/6X2

models. The manpower was allocated as per maximum

throughput time. The 6 x2 vehicle have three axles and

thus, 40 number of 6 x2 vehicles is equivalent to 60

vehicles having two axles. The highest throughput time for

vehicle, which has two axles, is HCV (20:16) model. For

extension the manpower for same production will be

according to 120/shift HCV (20:16 model).
Table 4: Axle Aggregate Cost Summary

Sl Catego | Uni | Existi | Para | Exten
No ry t ng llel sion
Peak
Volum 16000 6%00 60000
es
Total Total Pre Tota Pre
Cost Per Per Per A | Per A
Head Annu | Axle Annu I Ann ol
m m um
e e
Invest
ment
Land Rs.
1. Cost 0.0 0.0
5 Buildin | Rs. | 98080 15952 1146
) g 00 000 0000
Plant Rs.
3 & 25051 38475 3971
’ Machin 038 096 1540
ery
;(v)?s't 34859 54427 5117
038 096 1540
ment
A I?eprec
iation
Deprec %
iation
Al | for 354 3.34% 34
Buildin
g
Rs. | 32758 53279 | 8. | 3827 | 6.
7.0 2047 6.8 8 64 38
Deprec %
iation
for
A2 | Plant [y 7.24% [y
& (] 0
Machin
ery
Rs. | 18136 | 113.3 | 27855 | 46 | 2875 | 47
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95.2 6 97 4111 ]9 Merits of the Parallel Conveyor:-
Total Rs. .
Deprec 21412 | 1338 | 33183 | 55 | 3257 | 54 1) Saving of the Manpower (Table 5)
iation 824 3 938 | 3| 879 | 3 2) Production will not stop while implementation.
B | Interest 3) Speed to the Pitch ratio in parallel is less while
Interest | % working, therefore ease of working on the
on
BL | Total 10% 10% 10% Conveyor.
Invest 4) Incase Front, Rear and Tag Axle are offloaded
ment then assets can be fully utilized.
Rs. 3613?589 2177.8 58151%7 9? ié}r? 8; Demerits of the Parallel Conveyor:
Fed T Rs 156271 13517 1 87611 | 14 | 8375 | 13 . Larger area as_compared to the Extension line.
Cost 86.2 0 034 | 6 | 033 | 9 Demerits of the Extensmn; _
o | Pomer | RS | 23086 | 1442 | 40871 | 68 | 3309 | 55 1) More manpawer is required. .
A 80 9 05 1] 293 | 1 2)  Production stopped while implementation.
Manpo | R 3) Speed to pitch ratio is high therefore difficulties
o | wer 71186 | 444.9 | 79507 | 13 | 8974 | 14 may take place while assembly
Per 53.3 2 382 | 2 | 766 | 9 4) Drainage modification may be required.
Annum 5) Further, in extension, additional Paint booth as
'”dt"ec Rs. well as Washing machine was needed. It will
| consu 50690 | ., | 22383 | 37 | 2238 | 37 increase Fhe probler_n of mgterlal handling. _
mable 3.1 : 865 | .3 | 38. | .3 The above-mentioned points discussed are given a
Per weighted score. Rating was given to each point according
ﬁﬂ”’?“;“ o to the easiness, pros and cons of implementation. The type,
ainte which has scored more, has been taken into consideration.
nance g. . .
= Cost % 1% 1% 1% As per basis of KT matrix (Table 6) parallel conveyor was
Per proposed.
Annum
P& Table-5: Calculation of the manpower
M 5% 5% 5%
% Option 1 Option 2
Rs. | 13506 20832 | 34 | 2100 Existin !
ig | 8441 | T T T | 38 9 (Parallel) (Extension)
Insuran % 1;3t
ce Cost 014 014 MCV 6x2 Total (HC
G on 0.14%
Invest % % V)
ment Capacity 60 60 40 120
Rs. | 45804 | , g | 71552 | L | 6707 | L. Cycle Time/ | 7.50 750 | 11.25 3.75
9 : 2 |19] 91 |12 Vehicle (in
Variabl | Rs. | 11421 | 7138 | 16433 | 27 | 1669 | 27 hM'”SH)
e Cost 928 | 7 071 | 3 | 170 | 8 Throughput
Total Rs Time (in
Annual " | 28469 | 1779. | 41625 | 69 | 4175 | 69 Mins.)
ot 787. 4 3211 | 3 | 644 | 5 Main 8.91 8.82 12.25
Cost/ Rs. V&lasl;][ng
Axle acnine
Set (2 890 347 348 Slat 78.08 | 5653 | 115.09
Nos.) Conveyor
Painting 9.36 7.86 14.41
4.3 Comparison between Extension and Parallel Line D'ﬁz{em' [E S 8.12
. . Washing
For the comparison between the parallel and extension, Differenti | 35.89 | 15.05 3BI1
following parameters were taken: al Line
a. Aggregate cost per axle.
b. Number of manpower. "E')Ub & 702 | 648 10.71
c. Investment Wa;f]?:]g
d. Incase front, rear or tag Axle off loaded in Hub Line | 3415 | 16.67 5521
future.
e. Flow of Aggregates Knuckle 8.12
f. Stoppage of current production Line sArf;I:)li T, i
The merits and demerits of both options are discussed Abs. BKL. ' '
below: Welding
TOTAL TPT 194 123 250 194
Manpower on
2 Shift Basis
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(Per Day) Table 6: KT Matrix
Main 6 2.4 2.2 4.6 Rating Basis : 1~3 Poor, 4~6 just below requirement , 7~8 Meets
Washing Need, 9~10 Exceeds Need
Machine Sl . . Option 2
Slat 2 15 205 | 355 .| Parame | \sﬁt' 8)2?2“; (Extension of
Conveyor N ter 206 conveyor) Conveyor)
Painting 4 2 3 50 0. g 4
. _ Rating Se Rating Sc
Differenti 1.6 1.4 3.0 ore ore
al 1 | Aggreg compreh
Washing ate ensive
Differenti 10 4 6 10.0 Cost/ cost
al Line Vehicle which
(Base includes
Hub & 2 1.7 19 36 Front Capital
Drum and Cost
Washing Rear o] (Mt o 8 2| 8 |7
Hub Line 10 4.4 9.8 14.2 20.16) Depreciat
Knuckle 2 ion),
Assly Manpow
er
Shock 2 2 2 4.0 '
Abs. BK. o
Welding b?::g?;a
Total 58 33 47 80 3 315
. . 2 No. No. of
In parallel layout, there may be two options existing Manpo | Manpow
i) Hub drum line and differential line wer er ;
. require
B are in betwegn both conveyors. for 9 8 7 5 45
i) Hub drum line and differential line 60/shift
are aside of both conveyors. -MCV &
With the hub drum line and differential line aside of both 40/Shift
conveyor, the distance from the slat conveyor may —6X2 50 103
increase. Due to this, there may be material handling Loss More
problem. Therefore, for the parallel line layout the option manpowe manpowe
in which Hub drum line and differential line are in between I required r required
both conveyors were taken into consideration. For this 3. '”Vesttm | TOtf'
option there can be two possibilities: en e
(i When the Hub drums line and required
differential line are also parallel to (Includin 8 6 48 7 56
each other. %Ap'ah”_t &
(i) ~ When the Hub drum line and Ve
differential line are face to face. Bldg.)
Rs. 544 Rs. 512
For the option, when hub drum line and differential line are Lacs Lacs
parallel to each other, then there may be criss-crossing of Parallel Drain
. . . conveyor Modific
material handling and overhead supply. The best option of can be ation is
layout is when hub-drum line and differential lines are face commissi required
to face and in between both the slat conveyor. The parts are oned
to be continuously supplied to the line as per its utilization. S"tvo'g;)‘:r‘:;
The deciding factor for the supply is the types of parts and productio
the number of parts used per vehicle. The line side storage n
also depends on the ratio of the different model to be 4 | Incase | Utilizatio
assembled on that particular day. a;&"?g A“SS‘;‘;S
output of the vehicle = N/shift, and suppose the Qemands Axle mgf 8 6 8 4 32
for the 10:50, 10:70 and 11:10 model are in the ratio of x: loading
y: z. Let the number of parts used for 10:50, 10:70 and in
11:10 models are p, q and r respectively. Future
Then the number of parts supplied per shift New Extende
p pp p conveyor d
‘S=x/(xtytz) XN x pty/(xtytz) x N x q + z/ (x+y+z) , conveyo
XN Xxr Washing rcan
=N/(x+y+2z) x{pxx+qxy+zxr} I'DWCt not bf
Let the capacity f’f the Bin or Trolley="w’, then the supply Bogtlt? & gvlt\?/r?SOI?
frequency per shift = S/w Presses
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may be Acquisition Tool). This software is based on MOST
gv';’sgot:’ (Maynard Operation Sequence Technique). Since there are
= T Flowof | Feasibilit number of sub-operation, the time _aIIocated to the worker
Aggreg | v forthe may not be equal to the cycle time. In this study, the
ate overhead process layout with line balancing for MCV 60/shift & 6
supply x2- 40/shifts was prepared. The Line Layout prepared is
8 7 56 7 56 summarized as follows:
There are two parallel lines for HCV model:
i) Main Line
Layout a) Main Washing Machine
Hub and b) Slat Conveyor
Ling il ©) Painting
be in i) Sub Assembly Line
Between a) Hub Drum Line
Two b) Differential Line
e Hub Drum line may be sub divided in two ways
feeding i) Hub-Drum Washing Machine
two i) Hub-Drum Assembly
conveyor Differential Line may be sub divided in two ways
'i'zg‘(l)i?]t: Resa i)  Differential Washing Machine
and Diff. onin ii)  Differential Assembly
Line implem Similarly, the assembly of MCV Line can be sub divided.
working enting Process layout chart are prepared. The components for
ft')‘;""(‘)’g'(!' ?(';fl_'gs assembly on slat conveyor are washed on the main
g & HCV Washing Machine and one operator is involved for the
as loading the component and other for unloading the
availabl component. At the Slat conveyor Knuckle Assembly,
SV;‘;'itnrl Brake Assembly, Torquing, Dust cover fitment, Tie rod
only fitment, Differential fitment, Shaft Fitment, Hub Drum
7 | Stoppag No Fitment etc. are done. The operators are involved for
e of vehicle assembly. Workers are doing the assembly at both side of
Cr”rdre”:i d'orfﬁ 7 6 42 3 21 the conveyor and are denoted as Left Hand Side Worker
Bnline | implome (LH) and the Right hand side worker (RH). The Final
ntation assembly will go for painting. Here two workers are
Independ Producti allocated to do the job. At Hub Drum line, the Bearing race
_ent on Shut fitment, Bearing Fitment, Qil Seal Pressing, Bolt Pressing
'ﬁg{fgﬂe rei%vivr';d Shim Selection and Greasing application were done. At
without min. Differential Line, the differential Case Assembly, Retainer
disturbin one Assembly, Carrier Retainer assembly and Final differential
g existing week assembly were done. There were two equipments, which
pmdﬁcno are common to HCV and LCV Line. These are
Total 33 28 i) Hub Drum Washing Machine
8 2 i) Differential Washing Machine

IJERTV 315080244

If the S/w value is very less, then the frequency can be set
for few days or even for a week. If the value of S/w is more
than it can be set for number of times per shift according to
need.By using above formulation, the line side storage &
Frequency of supply/shift for different models were
calculated.In process layout, how the work was done and
how much work will be done at a particular station is
mentioned. The line balancing helps in maximum
utilization of the manpower. The time taken to do a
particular work was taken from the company, which is
determined with the help of MDAT software (MOST Data

At Hub Drum Washing Machine, the Hub and Drum are
washed and supplied to the different line. At Differential
Washing Machine, the different components used for
Differential Assembly are washed and are supplied to the
Differential Line. The summary sheet of the process chart
for HCV 40/shift and LCV/MCV 60/shift are shown in
Table 7 & Table 8 respectively. From these summary
Tables one may be able to know how the work is done and
how much work will be done at a particular station.
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CONCLUSIONS

The capacity up gradation is the basic need of all
automobile manufacturing and assembly units of
automobile components. The axle is the most important
part of the vehicle. To increase the capacity of axle
assembly from existing 60/shift to 100/shift of an assembly
unit, the equipments either added in the existing assembly
line (extension line) or may be put parallel to the existing
line (parallel line) and also the capacities of the individual
equipments are calculated and from that additional required
quantity of equipments are proposed.
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