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ABSSTRACT

A fcasibility study on the oenufsetu-e of garzents
gpares in Bangladesh has been accomplichad,. s a resuit
of the experimental investigation ani econonical anelrsie

of the study, the foliowing hove been establiched :-

- w =

Parts, wiich knve high usase values and at the
toe tipe sirsle in shepe a~e eainly E.LS.5, cutters of
different pppiicaticns. Cold woriding operation on H.5.5.
naterinl in enneated stave and hazdering of the saze
nfeer ¢old working, to attain the reguired hardness ecnd -
stmicture, if poscible using lecsl freilities, & pedium
sine workshop with the hept 4reatrent facilities hec been
designed teo meet the locel requiredent of three diffe-

renv cutters of_sciniler shape ond was proved to be

economicalliy vioble. e e T L o el
St Ml i



CHAPTER - 1

INTRODUCTICN

1.1 General Introduction

The Bangledesh germents making industry is

relatively smaller in contragt with the textiles
induat;w; Garments for sale ir domestic markete are bew
ing menufectured since the early 1960%'s but it was not

until 1976 that the Countiy began to make garmente for

export. (1),

There are 8 limited number of studies on
garment industry in Bangladesh. In view of the growing
importance as a foreign currency earner thism sector
needs detailed study as regards its trends of develop~
ment, proper orgarisation, maintenance of machineries

including thes procurement of spare parts.

There are several types of delicate sewing
nachines in a garment industry. The machines econtain
various rotary and movable parts which take part in
the ¢loth cutting and gulding operations. Conasquen—
tly these parts wear out quickly and asre subjected to

replacement after regular intervals, -The life of different
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parts are not the same, So m study ie pecessary to have
an idea about the quickly replacesbleitems, frequency of

replacement of these parts ond causes of their wear,

Presently all the parts are imported and this makes the ine-

dustry entirely depondent on procurement and availahility of
these parts from foreipn sources, Moreover huge amount of
foreipn currency is spent for the procurement of these parts.
It hag also been observed that difficulties arise in the pro-
cess ol procurement of these spares, These Dpreblems would be

overcome if these coan be made locally,

Manufacture of the parts would require a lmowledpe of
material, heat treatment condition, hardness ete. In the case
of ponavailability ~f the exact waterial, their substitute is
be investigatedfor required properties of the spare parto and
also a technclogicol process has to be developed for the pre-—
paration of blank, machining operstion, heat treatment and

finishing operation.

1.2 Description ef the Garments industry in Danjrl adesh.,

For a knowledge on sewinr, machine spares one should have
Some general ildea about the current, past and future stote of

garment industry,The industry is described from the standpoint

to
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of investors with attention directed to the conditions
furlfﬁrther exﬁaqﬁion E&at may hg_achiE?Ed, s the invesg-
tors recéénize npportuﬁities. They take appropriste ac—
ticen in Bangladesh, where they pursue markets in competi-
tion with other relatively morc developed countries where
it is necessary to pay significaﬁtly higher wages than in
Bangladesh,It is the wage advantage that essentially must
be understood in order to appreeiate the magnitudes of
the country's potential. The comments here are intended only
to provide a description of the industry's scope of deve-
lopment in the country but treatﬁent of money, measures of
rerformance are, postponed here. Analytical éxplanation are

k

also postponed.,
1.3 Location of the industry within the country

The industry in Bangladeeh i concentrated as to
locavion in two urbanfareas vhere Dhaka is the major centre
&nd Chittageng is the other preferred area. In the Dhaka
area popular locations for garments plant are in Mirpur,

Mnhakhali,‘Dhanmondi{”ﬁirport road and old Dhaka.

Several factors contribute to this locational pattern.
Firstly it is the importonce of hinimum time and secondly
it is the expense for the transportation both of raw mater—

ials and finished produects,
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_ Dhakﬂ and Chlttagong are the two
international transportatian hubs of the cuuntry. In
addition to transporting materials, the convenient
movement of people guch as OveTrSeas bﬁyerﬂ is glso
necesaary. Heady communication with overseas firme

is plainly essential a requirement that also favours

Dhaka and Chittagong,

4n additional prime consideration is the need
for frequent, convenient communication with the many
government officials and bankers who-are instrumental
in regulating and financing\the industry. The bended
warehousing system on whiech the industry depends opera-
tes with fewer inconveniences in Dhaka and Chittagong

than elsewhere in the country.

-

Although labour is readily available almost eVETY
where in Bangladesch, garment workers must beitralned and
is convenient to the industry to have sizeable pools of
trained worker in ome or two communities rather then
Bcaltered around-the conntry. The industry is also depen-
dent upon a continuous supply of elecfricity; power supp-
lies are closer to reliable in Dhaka and Chittagong than
elgewhere hut interruptions in power have been ome of

the bancs of the industry and a continuing occasion for. __

compaint .to the “authorities.

- —— -

Flnally, it may be noted that garwent making is

a quiet, Gleaﬂ nﬂﬂcpﬂlutlﬂg—lﬂﬂuﬂtrlal.pItn.EEp-If ig "
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not on objectionable activity in any peighhourhood

where Manufacturing of any sopt is acceptable.

1.4 Composition of output

Statisties on the antities of output of the
industry in Bangladesh are not el being collected. Data
on the type of Garments manufactyred are a2lso not available.
Interviews within the-inﬂustry Management indicate that
output consists primafily of standard apparel, men's znd
b0y 's chirts, trousers ang slacks, women's blouses and

shirts, and different types of plain dresses,

Designer of fasion itens are experted %o come later
if Bangladesh's Teputation as a troducer of standargd 1tems

of acceptable uniform quality becomes well-established,
1.5  BRay materials input

411 raw materials fop the export indusiry fabrics,
trim, peckaging materigls ®tC. are now imporbed from Coun—
tries like Japan, Z.Eorea, ang Teiwan. Singe they are impor—
ted into bendeg werehouse and are cxported under the bon-
dEd_PPOGEdUIE, ne import duties are levied. Thus apart fronm
the Payment of nominal duties on hackinary, the industry
does not operate unider the disincentives that besget indus-

tries using dutiable ray naterizls

i



disincentives that stand as a handicap even if there

are duty drawbacks as materiels are re—exported.

Local fabries and other materials do not as yet
meet the price and guality requirements that must be
met if they are to be acceptable within'the export

trade.

Most fabrics comes from Taiwan, Japan, Eorea,
Hong-Eong, Singapore, Malaysia, Indonesia, Theiland,
The Philipines and Tndin, Prices vary with count,ecolour,

pattern, width etc.

The importznce of quality of inpuis to the industry

is emphasized as observations are made on guality control.

1.6  Technology Tuput

+ There are a large number of machines in a expor—
tize garment industry. A 1list of such machines-has been

given in chapbter-II.

The industry is labour intensive and the equip-
MmelwsS are easily maintained and repaired. Most sewing
nachines used in Bangladesh are manufactured by either
Brother or Joki, some are made by the Sinzer. This
staotement is not intendent to iwmply that in Bangladesh
equipment in the industry is serviced regularly for

. preventive -maintenance - purposes. .It is.often-found that - -



.machines are run on dirty condition. More often the
glrls drive the machines without proper attention
given to basic lubrication whieh is very impoTtant

for extending the life of the machine.

Spare parts are subjected to high ratec of
import duty.  Almost all the sparcs are brought from
cutside. There is no back up manulacturing company in
Bangladesh for making the spares. But as the number of
industries are goinrs on incpnasing, they should be pro—
duced inside the country. |

-

Eepairs alse cause a problem. There is no domes—
tic repair facility and machines must be shipped to
Hong Eong for repair. First, the apparel manufacturer
mst acguire & permit from the Ghlef Controller of
Imports and Exports (CC IE) for the export cum— import
of the demaped equipment. Upon it's return to Bangladesh
manufacturer's are required to pay dﬁty of 2.5% on frei-

ght cost. - .

dnother preblem which is beyond the control of the
companies themselves, may be noted. Frequent outages of
electricity cause considerable lowering down of productivi

raising the cost of production. Hanagers have complained

of average outages of az many- as twoiyau;§=ppp,shift.

—_— —Cwmat wa
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1.7 Production Process
Froduction itself ig 5 chain system. If in a line,
one machine breaks down then the entire production line

is stopped. Though it is a mass production system, it is

very difficult to get efficient preduction. Divisian of

labour is relatively Specialized. However one arranges the

rroduction line to accozodate one or the another design
requirenent. There are as many as eight hasic stepe invel-

ved in the processes. These are depicted below:

FROCESE SEQUENCE FLOW CHART OF READTHMADE

GARMENT INDUSTRY

FABRICS

l
| PoLDING | .

] . PATTERN MAETNG I

[ CUTTING OF TRDIVIDUAT, PARTS |

’ COLLAR/CUFF/SLEEVES /EDSES
SWEL, SEFPARATELY

. } —
| COLLAR/CUFF/SLESVLS /CDGES
! SWEN TG Sozom

1 BUFTOR HCTDIRG 28D STICIRG |

L POLDING /STEANING/TRONTIG |
|

PACKTING

T e pi———
— T

LT -
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Making pattern is perhaps the most "Critical’
phase of the operation. Faulty patterns cotuld (and
probably always do) result in rejection of an entire

order. The pattern is cut ou: of heavy'paper bound.

1.8 quality Control

A5 each of the stages of the garment making pro-
cess, quality comtrol is imperatjve. Control can be
effective only if the plant is orderly, well managed,
and organized such that errors can quickly be detected
and corrected. In the zbsence uf-meaningfull control,

entire orders can be Tejected,

Quality control etaff inspect the fabric as it is
heing unwound Dntolthe cutting table. They lock for
faults in weaving, variation in colour, breeks in de-
sign, and other defects, TBis exanination plus super-
vision of the quality of cutting represents 75% of
total quality control effort in a garment making plant.
Another 12% of control time is allcenred to the sewing
9peration while the remaining time is directed to clean—

liness, iroming, and rackaging.



1.9. Aims angd Ubjectives 2

n
-

The aims and objectives of the work were set
ar follows:
1. Et‘l.ld."j' ol the iﬂduﬁw‘itsreﬂnmes and exis—

ting technalngf;

2. Investigation of the existing machinery and
determination of the fagt Teplaceable spare parts

and their material composition,

3 -Selection of materials and processes of their

heat treatment,

4, Determination of the operations that will be

Tequired to manufacturpe the parts.

5. Determination of economic viability of local

manufacture of SpETes.




[T]

CHAPTER-TI

STOLY O TI ERISTING MACHINLLRY AND DLETR-
MINATICH OF THE TAST=REPLACEALIE SPailt PARTS AUD

THETRE MATLRIATL CCIPCAITTON

2«1l Study of the existing mochinery and their spares

There nre a laife number of machines in the in-
dustry. luny o them are sewing; machines, Lut there
are 2lso some wichines which are used for other pur—

poses such as, Button-hole machine, Butten Stitch

" machine ete. Though the machines ore small in sizes,

many of them aire too cemplicsted in structure and
operation. /n 1llustrative list of machinery for a

-
garment faccory is ;diven in Tebls 2,1-1 below

TABRLE 2,1=1.

TTTIMTRATIVE LILT CF NACHINULEY FOR A

GARMENT TACTORY (1)

Bl.Ho. | Description & with specificuticns, Any special

ifr any feature
1. Electric Btraierht eloth cuttinge Abrasive brand
maching shaper 10"
blade.
2. Electric cloth Drilling mochine Thermostabtica—

11y controllced

heater drillin
needle,
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5len0. ] Description and with Any specinl feature
specificationsif any ’
e Electric Band knife cutter 120Y blade
4, Electrie round knile cutter Jelf asharpening B
System, 5" dia
blade,
"~ s, High speed lock stitech machine Gincle meedle,
Clutech motor
220V, 30 Hz, 250W,
[ G Hiph~speed lock stitch machine Sincle needle with
edge trimning .
device,
‘e Mgh-opacd lockstiich machine Sinele needle,
"NeedleTeed"
I s. High=speed lockstitceh machine Twin needle,
"lNeedlefecd"
Tvﬁ?. Safety stiteh machine 2 needle,5 thread
1o, Overlock machine 1 peedle,? thread
1T, Button sewing machine Single, needle,
‘ fully =sutomatie,
12, Buttonhole machine Binmle needle,
fully automatie,
15, Continuous fusing maéhine Yacuum equipped,
fully automatic
14, "Collar turmir= machine -
[ 15, Bhirt folding machins
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Sl. Deseription and with Any gpecial featuﬁgf
No., | specifications, if any
16. | Shirt fronting machine 4 needle,doubla
- chainstiteh, one
folder
17. | Elastie inserting ang 4 needle, one
ettaching machine folder
18, | Tabel cut¥ing and Printing
machine T
19. | Industrial iren with water tank
20. [ Cloth cutting machine Straight
21s | Electric pound knite cutter Self sharpening
blade
22. Bangd knife ecutter L
23. |Cloth drilling machins L
24, [ Cloth clip T _ -
2%. | Lock Machine Single needls
26, Lockstitch vertical _"
trimming machine single nesdle
27« | Lockstiteh compound - —
fead machine gingle needle
28, |Safety stitch machine ¥ive thToad
29, |[Button sewing machine Automatic o
0. | Button holding machine Automatic T
3%. [ Cullar turning machine ___F____
32. Shirt folding machine e
7%« | Fusing machine Fully automatic
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51, | Description and with iny special féature
No. | specifications, if any )

34, | Shirt fronting machine Four needle
35. | Label cutting machine
[ 36. | Bhirt packager : ]

27« | Hand printer

38. | Industrial use iron

39. | Cleaning gun.

411 the nmachines heve been studied, In each machine
there are many consumeable spare-parte, Ine to time res-
triction of the present work it was not possible to study
all the spares of every machine. The parts which suffer
from heavy duty and are often subjected to chonge have beern

studied in the present context.

4 list of the copsumesnble parts are given in Table
€.1-2 with their figures, the type of failure and other
details, The approximste price and life of the parts -have

also been given. These were obbzipned from an interview with

L

T ;
the machine operatcr and machime working in a factory. In

this context the writer of this thesis has been studying

in the Tactory for sisx months.
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T-&ELE 2.1""2 |
Study of zome spare parts which Suffer from heavy duty - i
+ | Namg of PPart No, & Drawing Name of Approx, | Approx. Inpor—~ { Cause of Tailure
Spare ,i | ' the - price life ted :
parts'-lf ~ Parent | Tk, (hr.) from
Co i machine !
g :
S ! b ] -.:t.?....__ll:l.___..-._--__.--.._...._. _________ - ———— -
qll - s i
Heeglaf p— - RANSAT 4,00 q Hong- The tip of the needlas
lf i E; ) SPEQTAL Eong becomes dull due to sopm
! . : tinuous friction with
' Glﬂth.‘
Looper " 190,00 6570 " The tip graduslly wears
h due to friction with the
noedle and it looses
. ’ its property fuiiy,
Spreeder ‘5;ﬁ:::::3 . " 5Dt00 i " LThe tip of the BEpreander
Ty is hit by the needls.
)
Upper Bi4lDB Juki 10,00 120 " After uringfor anintg;val
Hni{g -33?u ( ony. MO~ cof time it looses it
y 0GB : 357 sharpoess due to wear
, . 358 . -
Lower : L 13,001 100 " " ,
Enife . Cf = L
Bohbin 55623 Singer 8,00 720 " ' Needle strikes it.
ey . . Werr -dug .to- friction.
! "':F - ' e 1




TABLE 2,1-2 Continued. .. *
| 51, | Hame of Part,HO.&:,Drawing Name of | Approx. | Approx. ITopor- | Cause of familure
no,. | spere f the price life Ted
g parts ﬁabept‘ Thk. (hr,) from
:]F' | machine
g[ﬁL i
LI -_——— i _ _— " _—
7. |Rotating .
1t hook S4a74g5 ! Singer 130,00 | 4320 Hong=- Heedle strikes the ten-
Bobbin ' Hong Bionr spring and it be-
cage wibh comea inactive, screw ic
40767 sowefime lost. The tip
with , \ | of the hook alee wears.
547767 .
BO40B6
leand -,
504087 ; y ol
8. Throdt 500% 3 " 20.00 | 1440 " Needle strikes the
i plats 450 plgte.Preasure from
. {omell " presser fest makss it
f |needle surve.
H holes)
b for. .
| 149031
i



TABLY 2,1=-2 Continued.

WY

i
i i
— o ;
rél Hape of | Part No. & Drawing Nome of | Approx. Approx{ Inpor- Couap of feilure E
Ao, Bpare- tha price life ted :
parta ' parcnt | Tka (hr.) from k
maching L
= |
9.|Rotating - -
S45590 .
hook and . 100.00 | 4320 2008- | Sharpmess of the hook
rotating ”‘xmﬁ ong becomes dull. Heedle
hook bg= \S, strikes and ultimately
bbin case 1t becomes inactivs,
holder
104Naadla . :
set screw 2.00 2880 ! The screw threadeFﬂ' e
|4 |
11Thread “ lf
take-up 3.00 1440 § It looses its tensich, .
yo “
- b | | h
1l2.Tension ¢
stud 3.00 2880 The threasd is cut, )
13.Feed plat : B
plate Indus- [0C.00 189760 Japan Needle strikes the, pPlate
trial Iand gradually it wears.
chalin !
- ‘Stiten ,i
Butto- i
I‘ i ni . I
|, HIB.G ll’.‘l& |
|
R Y }d{,‘_‘m' e i r.—-—-—.-_” . . I r o .




TABL. 2.1-2 Continueq,

Sle | Nare of | Purt Noe & Drawing 7 Name of | Approsx., Approx, | Impor- | Coune of failure o
Nou | oprre the rica 1ifg ted
. Trtﬂ patent k. {hr.,) fron
!l ﬂlTJ machine
da - :
14, [Feed
: 115087~ Indug- 200,00 8760 . Japen | It breaskes from certain.
Brecket 0-=-01, S——— trisl ' : o
\ﬁﬁ chain impect,
—E—'ﬂ-——' Stitch )
Buttow
ning
Machine :
15, |Rotary 1150650~ " 800,00F 4320 " The tip of the looper
Looper 01 % becomes dull end ulti-
) mately its . metiomn
O8RLEeE, panga, .
16. Thread 115171~ = g 500,00 | 8760 " Grodual frietional
release ol 0 © Sﬁ ) wear, .
i |eam,
h X . n ol It bresks some time at
17. |Ball - 60,00 : , _ .
Pressing -the middle position
Leaf

LR ——

l

Epring

e OO

for bonding stress,
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J TABLL 2,1a2 Continued-- -
Tlei T | e N
il F;mu of [ Fart lo.g drawing Hene of Approx, | Approx, Topor= | Couse of failure
lBpora the price Lifa ted - :
peohia psrent -~ | Tk, (hr.) from
P ] machine
f FH
18] Diffe~ | Bulgis- JUKT 60.00 | 17520 | mo ' ding
Lle . ng-~ | The continuous alq
+ §en§151 igg— ' Hodel Eong getion with the Prassurs
dﬂe 357- Ieed. wears the teeth or
(gfi 358 the feed dog and damaged,
f ) ’ ' '
13, gg;? B-1625- . Overlock | 120.00| 17500 | » _The continuous sliding
(main) ggg” :igzty metion with the Presgurae
. atiteh feed wears the teeth of ¢
| the feed dog and ig :
‘ i damaged,
; :
204 Chein B-2011- o 300.00] 2500 | ¢ The sharpend of the looper
11::1:!]:!&:‘ 357-000 becomes ‘dull due to tha
1 | eliding aetion with needle
| and 15 invalid.
21.Mppar B 2521 100.00| 8960 g n
Looper 352=000
| A
L *‘ _ |




TABLE 2.1~2 Continged

L ]

Sl ] - :
No, | Hame of | Part No. & Drawing . Hame of Approx, | Approx, [mpor= | Coune of failuwrg
‘ apore the price Life ted ) .
parts - .paregt Tk, (hr.) from
. o machine i
',il '
I |
Al . ' \
' 23,1 Iower: B gggg- 100,00 | ‘8760 | Hong—=| The sharpend of the loape
Ty Loaper 55 ‘ Eong becomes dull due to the
' e ‘ 8liding action with
' needle and is invelid
B .
Ef' Cutter huttﬂn B8.00 56 " Continuous frietion with
Ao ole cloth. At times it hits
Sew1?g the seissor mpd itsg .
machine function ie ceagad, ot
24, [V-Belt " 200.00 | 17520 | v After uaing l'mg timn
I"l; Lo it inm tOI‘.’I‘.’l-
« , i
25, [Rotary " 1500,00| 876C | " Its tip goes for =
. (Hook ' continous frieti-a with -
' .'EI,'::'Il different elements and
LI ultimetely becomas dull.




-2

2+2. Anaelysis of some Apere parts which siffer frcm - heavy

duty and Preliminery selection of Spares for investigatian

There are thousands of parts in sewing machinery, After
analysing Table 2,1-2 gome parts have been selected for furthe

investigation i.e. for “their materials and types

knowing
of heat treatment Necessary by testing hardness and studying

metallographie structure,

Iz Table 2.1-2 the approximate life ard appraximate priece

of each part has beep nentioned. From these Eiven dzta the cosg

per hour life for each part can be foung out. It i& given in

iTabl& EbE-l.
TABLE 2,.2-1
‘Price per hour life of the parts
1r-_ [ . -
51.Ka, Name of the part Approximate Approximate |-Price peT
of the . . rice life hour 1jfe
patt - FTEJ (hr, ) {Tk/hr)
1 Needle 400 8 0.50
P Looper 190 .00 6570 0,048
3 Spreader 50. 00 &570 0.008
4 Upper Mmite 10.00 120 0.083
5 Lower Imife 13,00 100 0.13
& Eﬂbhj_n - B.DD ?ED ﬂrol
7 -Rotating hook 130.00 4320 0.03
8 Throat plate 20.00 1440 0.014
_ —
Continued .
SE i) __-_-—-"_—-—-—_:'_" e e il ‘__"' e QI vt =il o e




51, { Name of the part Approx, .| Approx. Frice mer
no. price life hoor 1ife

Tk, (hr.) (Tk/hr)
9, | Rotating Hook and 100,00 4320 0.02%

rotating hook
b?bbin casa holder

10 | Needle set screw 2.00 2880 0.0007
11 | Thread %ake up
spring | 3,00 1440 0.002
12, | Tension stud 2.00 2880 0.001
15. | Faed plste 100.00 87¢0 0.01
14, | Feed Bracket 200,00 BY60 0.023
15. | Eotary looper | 800,00 4320 0.185
16. | Thread release czm | 500.00 8760 0.057
17. | Ball préssing
leaf spring &0.00 /760 0,007

18. | Differential - -

| feed-dog 60.00 17520 0.00%4
19. | Feed dog main 1 120.00 17520 0.007
20. | Chain looper 200,00 2500 0.12
21. | Upper looper 100.00 8760 | 0.011&
22. | Lower looper 100.00 8760 0.0114
2%3. | Cutter . 8.00 56 0.14%
2.1 V=Belt ) 200,00 17,520 0.0114
25. | Botary hook 1500,00 8760 0.1712

| .

s Al w o me o e
- L 5 e R w
- LT R ) v i e
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Now from Table 2.2-1 it ig seen that the ﬁriCﬂufworking
hour ol the items of =1, no. 1,4 1r5,15,20 25 and 25 are
Telatively higher,
The spares for investigatiﬁn were selected on the basis

of the following eriterisz :

1) Wear rate or life.
2} Contribution per hour 1ife.

3) Availability of material,

Now from contribution per hour item of =sl. no.l i.e. needle
should have been selected first because of jts highest contri-
bution per hour life. But since the part is already being made in
the country in sufficientquantities, it was excluded from selec—

tion,

From the point of view of contribution rer hour 1ife both
the items of sl.no. 4 and 5 also showld have been considered for
study. But since the configuration of the two items and their
Tunctional properties almost the same and item of 51, rec.5 has
more contribution, it will be taken for investigation EMONESt

these itwo.

Four other items were selected bzsing on the ahove reasoning.

The ivems which are finally selected are as follows:

Name of the parts 51 .00,
1.Chain ldoper overlock 20
2.Rotary looper of Bution stitch 15
3«Lower knife overlock 5
4.Rntary hDDkTuntth-the 25 -
5.Guttexw:Eﬁ¥%na=Eﬂle - - o 23 - sy
I T e e A oy TR T T sy e '-‘—"“"‘—"“—"?T—',—_ta'




~ 24—

Zs3. Experimental method for studying micro-hardnegssg
and nicrostructure,
2. Experimental Hethods,
For hardnegg

e e 2 e . -

Specimen preparation:

The shape of the parts were such that it was not
Possible to take the hardnsse directly. First specimen

Was prepared from ail the parts,

Swall pieces were broken from each part, Fow
these smal; Pleces were fr;zen in Backelite with the
aid of the machine Buchler Ltqd. Metallurgical apparatus,
2120 GREENWOOD ST« EVANSTORN,

For_structure

Specimen breparation:’ P ha same specimens
28 used for hardnese tests were nsed. First these speci-
Tens were polished in SREery paper of grades 2,1,0, 1/0,
2/0, 3/0, 4/0 respectively, Finally they were polished

with GAMMA polishing alumina, These specimens were then

etched with a golution containing 95% ethyl alcohel and

% EE'GE.

The apparatus used for studying the structure was
SHIMADRU Part- ne, 341--64278, -



b. Experimentel reaults :

Values of the microhardness for the selectec party -

- are glven in méble 2.5, below:

Table 2,3,
ficrobhardness values of the selected parts.
opec., Name of the parts 1 5l.no. Vicker's
sl.no. accor— bkardness
ding to
table
1 Lower knife overlock - 5 1000
2 Rotary looper Button |
stitch 15 410
Lhain looper over lock 20 175
4 Cutter button-hole 23 1000
Botary hook Button hole | 25 ) 8B40

P TN I A

—a— - [ P —

|
LoLoelas
]
K
'J.'_-_‘
[
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Lower knife overlock

r

It ic evident from the Fig.l of lower Mnife overloclk that
X .
its structure is martensitic. It nlwso contoins some percentage

of retained (untransformed) amstenite. The matericl of the com—

penent may be some alloyed steel.

a
a
a
a
a
a
a
a
a
a
-
+
+

Fig.2.3.1 : ﬁicrophatogrﬂph ol Speecimen 1 prepured from Lower
Imife overlock x 400,

Batary looper of Dattcn stiteh ¢

The photeosraph below shows the precoence ol peaflite
and ferrite, The material may be hypoeutcetoid steel.

|

EEECCCEEEEET N

Fig.2.3.,2 Microphntogranh of,specimenta preparcd from rotary
Yauper ol button stiteh x 100,



DD

Chain los-sr averlock

From its microstructure below it seems to be pearlite
steel with excess ferrite and cementide. The back spots
throughout the picture nuy he for dirt after eteching, If

it would be cementide it would be on the grain boundary,

]

AR . _—
+ H - =k ek = B -
- - + =l - Al o - -l
T F T e e R B e i B

LD

bl

Fige2e3e3s Microphotorraph of spoeimen 3 prepared Crom
chaln looper cverlock x 100,

Cutter Button-Hole :

Two speeimens were mode from this port., One from the
top another from the base to test whether the material has
gsame composition throughout or its tip is specially hardened
From the microstructure Fii.2.3,4=1 and Fip,2.3.4=2 it is
found that the two have ulmost the same composition amd it
is the some as that of overlock knife. It contains marten-

site along with retained austenite.
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Flg.E.Eﬂﬂ-l. Microphotograph of specimen 4 prepared w-

Fig,2

- from tip of cutter Dutton-hole x 400,
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RﬂtEEE hook Button hole

From its microstructure Fig, 2.7=5 it is found
that there is fine pearlite(dark) and mertensite {light).

' The materisal may be high carbon steel,

i

»
A R RRRE R
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Fig,2,3.5 i Mierophotogreph of specimen 5 prepared fromw
Rotory Hook~Button-Hole x 100,
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2ot Dioeussion on Results :

The coat contribution and the Yife nf the indivi-
dual epﬁrea that have been menticned here give the
approximate values as these have been taken from the
Purchaae order ond six months work of only one gar-—

ments industry. .

For structural investigation, the pictures
taken were not clear. Thie is due to the fact, thsse
pictures have been taken in erdinary film not in micro-
film., So the exact constituents can not be predicted
from the picturee. However the predictions are mere or

less true.

Five items have been taken here for investigation.
Now due to the limited scope of the present work it ia
not possible to t&ke all the five itema, Rather, the
Production procedure of cne of the items was worked out
concretely to prove the feasibility of mauufacture of
the other items. Only variation will be the cost due
to Ziffer it production systems and the variation of dles,

Jige apnd fixture,

Amongst the five items the rotary loopexr should
have been gelected for production as it is in the highe=t

position fram the "cogt ~nmt-iTe
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But the _design of die for this item Hﬂul;:l. be very
cumpllcated. S0 instead of thlﬂ, 'sutter of botton-
hole” 1in'111 be selected here for productmn. The
production procedure is given in Chanter IV, Again
before pr-ﬁductioﬁ procedure, the material is to be se—
lected firgiand it6 , mechamical property should be
¥nown for fabrication. Theae bhave been discussed in

Chapter III,



CHAPTER - III

MATERTAL SELECTICN AND THE CYCLE OF HEAT TREATMENT
FOR SPARE PARTS TO DE LOCALLY MADE

3.1 Material selection criteria
For material selection the following factors are to
be teken into comsideration :w-

(1) The rew material selected should be adequately

available locally,
(2) The material selected must mcet service requirements,

(3) The material should be processable using local

Tacilities.

(4) The service requirements must be met at minimum

cost,
Fa Material selecticn procedure

A routine procedure will be used for selecting
material to asswre that some important factor is not neg-

lected.
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The quite obvious, but often overlooked first atep
ls to list £11 the functional requirements that the matew

rial will meet., Thes: rre as Follows

(a)} Strength

{(b) Hardness

{c) Ductility

(d) Formability

(e) Hardenability

(£) Tmpact resistance
() Availability

(h) Machinability

(i) Cost and so an
Additional factors to be considered :

i) 4 very careful consideration should be given to the
analyeis of prior failures of a product. Quite often unfor-
tunately such failure analysis informaiion never seems to be

got into the hands of designers,

ii) The extent to which materials can be standardized,
S+2. Analysla for selection of material.

Here tﬁe part which hag been selected for production
is for cutting cloths. The dmmage of it is onmly due to wear.
The part should be made sufficiently hard se¢ that it is wear
resiastant, From this point of view hirh speed steel von be

selected. igh speed steels are digiindusdica among
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other tool-steels for their high heat resistance i,e.
the capacity to retain their martensite stiucture and
ccrrespondinﬁ high hardness, strensth and wear resig-
tance at the high temperature of the cutting edres at

the high entting speeds,

dgain the eost of this material is relatively
higher than any other tool-zteel,But for this purt under
consideration amount of material per pisce 1equired is
Telatively low. From these considerations high speed

oteel was taken here as raw material.
3.4, Availability of IL&,5,

Hirh speed steel which is imported to the coun-
try is not gencrally in normalized form, It iz in the
heat treated form. If larre scole use czn bLe made then
it will be possible to import in he normalizéd Tform,
But this has to be specially imported and that may be
considered for lonrterm project., For the present study
the raw material chosen is hardened H.5.5. But availa-
bility of row material in normalized form will reduce

the cost of production for future projects,

a5 Heat Treatment Cycle
Hizh gpeed ~teel has DLeen token for working.

Since it is in the heat treated form, it is to be annealed

first to make it ductile for forming operotions and after
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forming it has to be berdened again.

3.5.1. Annsaling;

Annenlingz reduces the strength and hardness thus

improves the machinability. By reducing the grain-size,

relleving internal stresses and equilizing the structure

annealing raie~g the ductility and toughness in campariscn

tc whose cobtained after casting, The theoretical annealing

cycle of H,5,5. is given in Table = 3.1

Table 1

Theoritical Annealing Cycle of H,5.S5.(3)

Grads

with furmece

|

Forging Temperature Annesling procedures | As
- annealed
Initial Tinishing Hardness,
BHN
P180 2 1170 900 l.Heat to 860-BCO0, 255
cool in furmace
at rate of 20 to
Plagi 1150 a00 25 degree per hour 255
ops 1150 900 241
POE10C 1150 ann 2.Heat to 860 to 880 -
hold 2 to 3 hours, 241
F18E5¢2 1170 900 Cool in furmsce to
PH0=760,h0ld & to
P1OESAS 1150 900 8 hours, cool further

———————



Instrument required :

A furnace capable of a raisingthe temperature

upto 900°C and having controlled cooling system.

Job Dimension:
The size Qf the specimen was 3/8" square and 1" long,

} o

Actual annealine eyele .. -

" Procedure !

The material selected (H.G.3,) was subjected to
annealing at 850°C., Though the temperature varies with
the different grades and as it is unknown that what grade
has been taken, but the annealing temperature (850°C)
taken is almost average of the annealing temperature of

all the grades,

It required 6 hours to raise the temperature upto
850°C, Here the rate of cooling was 35 deg c,/hr'. Though it
could not he maintained wniform from it8 “thegining to the end
but the total time required to cool to normal temperature

was 24 hours (average rate 35 deg c¢/hr. ).
Results:
Hardness:

Hardrness of the apnealed part ip 29 Rci
Gtructure:

The aicrostructure of +he annzeled waterial is

given in fig. %.51,



Fig,3.,51 Micro photograph of annealed H,8,5, x 400,
Discussion:

The cooling rabe was made slow for spherodizing of
c¢arbides, It provided for the decomposition of the austenite
into the ferrite-carbide structure, and for spherodizing,

coalescence of the carbides being formed.

But the slectrical furnace that was used for this
experiment had no provision of contrelled ¢oolinpg, So, after
reaching 5500 it was stopred and the specimen was allowed to

cool gradually.

3 e5=2 Hardening:

By inereasing the strength and hardness, hardening
imparts heat resistance (red hardness} %0 the part, followed
by scveral tempering operations. The hardening tenperatures
of the different rad es are different, Quenchine m 7o me-
be o0il or salt bath. The bhesrepical nerdening cyele for

different grodes of H,5,8, ie piven in Terle - 3,2,



Tabls 3.2 tﬁ)_

Theoretical hardening cycle for different grades of H.S.S5.

l

Grede { ____Hardening = r _
1ot ond Figal | Quen= Hard- | Retained
= E o ge— héiiin ching ness anatanite
prens E & | medium after | after guen—
ting t?a- quen— | ching
_______ 127 Shing, | %
tewoperature GG Rc
F18¢g2 1230~ 1.041 65— 35
1290 Z.3alt 4.5
PLAgh 1250~ | path 62-64 39
1260 (ENO; +
Fag5 . 1250=- (I:IaHOB) - -
1250 at 400-
5009C and
403- g%g- then in
2 air
PE1O 1230- 65—
. 1240 4.5 A0
P1AES¥2 1:'80- 635 o o
1:30 Eta5 21
P10 1:230- 63~ 35
E5@5 1k 74

LTriple teap- .
ering hol-
ding time one
hour
Tewperaturs

580600

AT
=283
iter
rmpe=-
ing,

6L 566
4,566 |

&, 566

G o
€6.5

64, D=
67
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Theorietical holding time:

folalny time at The hardening temperature should
be gufficient for dissolving the part of the carbides
that are soluble in the gustenite at this temperature.
On the other hand, holding time should be as short as
possible to prevent oxidation, decarburization and grain
Erowth. For tools of a diameter {thickness) of 10 to 50
vm , the time should be 8 or 9 Secunﬁs per millimeters of
diameter or miniwum thickness when heated in molten salts
(Eacl?) and 12 to 14 seconds per millimeter for furnace

heating.

Instrument required:

A furnace capable of reiging the temperature upto
1300°C and having the facility of holding at any tenpera-

ture for a particular tice.

actuel Hardening cycley

Procedure:

The material was subjected to hardening at 1250°C.

The hardening temperature varies with different

grade but the difference is not markable,

It required ahuut 1 hour to rsise the temperature
upto 1250°C, The preheating of 1st stage and 2nd stage can
not  be maintained correctly when the work was done,
Holding time of 15 minutes was maintoined &t Ll Laraening

temperature. Then the job was quenched in oil.



Hegults:
Hardnesa:

Hardness after hardening was 56 Rc

Structure : (g)

The microstructure of the hardened part is given in

Figure 3.5-2.

Fig.3.5=2. Micra photograph of Hardzned H.5.5.X 400,
5.6 Digcussion:
The hardening teoperature . waa 1250°C. Such

high temperature is required to dissclve the ferrits car-
bide that results due te the annealing to the greatest
possible extent and to obtain an austenite highly allolred
with chromium, tungsten, molylLdenun and vansdium. Tnig
enables a martensite 2 L& ooiatned aiter hardening that

has a high resistance to self tempering.
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It is seen from pig.3-5-2 that even at thia high
temperature, only a part of the carbides have been dissol-
ved. Abou% 50 percent of those in the structure of wig.
5+5-1 seens to be present here. From the Pigure 3,51 it
i5 found that the structure contains a large amount of
ferrite -carbide and inapite of heating to guite high
hardening temperature (1250°C) carbides have retained
their fine grain in Fig, 3.5-2.

This structure {Pig.3.°~2) can be 2ropared with
the microetructure of the original aample which was taken
for esxperimental purpose. The microstructure of the ori-

ginal sample 1s shown in Fig,3.5=3.

Fig. 3.5=3 Nicrephotograph of the original part x &00.

In this figure (gg.3,5-3) & 35 feund that the

percentage of retained austenite iz yery bess, though it
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is very difficult to Justify the exact percentage as the
photograph taken is not clear, The hardness of the ori-

ginal part was 60 Rc' N

Now the reason for the retaining of lerrite-carbide
in Fig, 3,52, the Preheatings at two stages which were

not waintained may be responsible,

The highly alloyed austenite obtained in heating
for hardening has high stability. Therefore, it isg quei-~
ched in oil, The austenite undergoes the martensite trans—

formaticn upon further copling.

After quenching, the structure of the high-speed
steel consists of highly alioyed martensite, containing
scme percentage of carbon, undissoclved surplua carﬁidea and
retained austenite, The higher the hardening tetperature, the
lower the temperatures of the martensite soints and the
greater the amount of retained austenite. Retained auste-
nite Towers +th:o SUtving capacity of the steel, ond there

should not he any in the finished part.

For this conversion of sustenite into martensite
totally, hardening should alwaye bLe lollowed by tempering.
But for the lack of Tacility, it was not possible to go for

tcempering.

Hardening is followed by tempering at 5500—5?000,
which tranaforms the retained austenite into martenes ' m - - -

X

leads to precipitatioy hardening, resulting Crom the partial



43

decomposition of the martensite and the precipitation

of disperse carbides. This increases the hardness{called
secondary hardness), In holding at the tempering tempe-
rTature carbides are sepgrated out of the retained aus-
tenited aw o tesull of whichh it becomes less alloywed.
Hence, upon subsequent ccoling, this austenite has undergone to
the martensite transformation. After a single tempering
gperation, only a part of the retained‘austenite ia trans-
formed into martensite, Several tempering operationa (usua-
11y three) at 550° - 570°C are resorted to transform all of
the retained austenite into martensite and to temper the
newly formed martenmsite, The holding time for each temper;

ing operation is from A5 to 60 minutes.

Te reduce the amount of retained austenite, certain
tools of simﬁie shape are cooled to -80%¢ directly after
hardening { to avoid stabilization of the austenite), Bub-
zero treatment transforms over one-half of the retained
augtenite into martensite. It is followed by ome or ..o
'tEmpgring cperations at the cdmmnnly accepted temperaturee.
Sub=zero treztment and subsequent tempringr ehorten the heat
treatment cycle, but require cdditional equipment {(Tefripe-
rating chamber). After hardening, the hardness of the steel

may be ©2-63 Rc and after tempering, it is £3-E5 Ec.

The cutting capacity and hardness of tools in this
case cin &also be ingreased by low—temperature cynmading at

550°¢ - 560°c,
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Finally as the hardening can not be done in pPraper
woy 8o it was not possihle to raise the hardness as
expected, Yet hardness was reached upte 56 RC which is
not quite abnormal, It will be able to impact the cu-
tting properties. So production ean be set with fhis

material, which is discussed in detail in chapter-IV,



CHAFPTER — IV

SEQUENCE CF OPERATIONS IN MANUFACTURING THE PARTS LOCALLY

———

4,1, Facterd considered

The process of forming the parts depends on let
aize and type of product. Fér lot preduction the process
of manufacturing will be quite different from that of the
process for mess production. Both these rrocess are dig-

cugsed below,
4,2 Forming Process:

a, For let production :

Before geing to actual operations, which will he
‘carried out %@ fabricate the part, the basic requirencnts
of the job are Lo be determined. The basic requirements
would be obtaired from the detail drawings and the job
orders. To praduce one workpiece by machiwning following

considerations will be involwved :

a} Size and shape of. the workpiece
b) Tolerances
¢) Material from which the part is to be made

d) Number of pieces to be produced

- 'y
1 Drawine of[the cutt ‘tanhole.
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The following specifications are considered in the

manufacture of the blade shown inFig. 4.2.1.

1) A thin sheet of length 1%", breadth 5/8" and
thickness 1/16" + 001", ‘

2} Two contours on two longitudinal edges a and b
heving a cut of radius r, and T, with their centres at

a distance of L1 and L, from the top respectively,

3} 4 cut at an angle o with the base horizontal axis.

4) A glot e of 3/8" x 1/4" on the top end.

5) The cloaest lipear tolerance 1s 0.001" and the

single angular tolerance isg + 0.1°,
6) Hardness of the par: should be ar.und 60 R..

From the information obtained from the
part drawing and the job orler, following conclusions re—
garding the manufacturing process may be drawn. firstly,.

since the part is thin, for it ' manufacture JOITes—~

ponding blank size may not be locally avaiiable; so it is
apparent that first forming cperstion will be required
and for lot production, the use of roll type forming
operation would not he Justified, instead presses may be
used. The thiclmess will be reduced upto 1/16". Then a DPlece
of 1%" x 5/8" will be cut by milling machine with dise
cutter. Next the exact outer centour of edges a and b con H
cbteinedinamillingmachine, The tool to be used is

and end cutting tool. The nose radius of the taol used
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should be equal to the radius required to cut., In this
procesa it will be possible to shape 25 pieces at a time,
The slot'e'at the top can also be cut by milling. The
sharp edge'c'should be made by grinding with fine abrasiye
wheel, After hardening the part final operation carried

out will be polishing,

As the production requirements of the job have
been given, the next gstep is to set up a route sheet.
Thls choet lists the operations which must be performed
in erder to produce the part, in their sequential order
and the tooling which will be required for each operation.
Ag the Toute of the part has been determined, the pla-
oning of each operation in the processing seguence can

easily be done,

In the rovte sheet the first operation will be
to make thin sheet of 1/16" by mechanical press. Then
25pisces of 1%" x 5/8" i to be cut by milling{machine.
The next operation is milling of outer contour edges
lay b, 'c'and slot cutting, &fter milling, grinding opera—
tion will be done which will be followed by heat treont=
ment, Finally the parts will be polished by polishing

wheel. The route sheet is given in Table 4,1,
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PAHT I'TD.tsitiitl
MATERTAL~ ANMEALED

H.5.3.

Equipment/Machine

Making thin sheet of
1/16"

Cuttoff to 1¥" x 5/8"
dimensgion (25 pieces
at a time)

Milling outer contour
edges a,b and c and
slot cutting e (29
pieces at a time)

Grindinge

Heat treatment to
125000 cil guenched

Folishing all
aurface

Checking harvdnes
(sample nieces)

La

e T e e e e e e T ——— T —————— o A A i o ke At i

Mechanical press

"illing machine
{(with fixture)

Millirgr mochine
(with fixture)

Grinding maching
tool with fixture

Electrical furnace

Grinding machine

Rockwell hardness
tegter

el e e kil ok b

Tooling

Preas die

disc type
nilling
cutter

S5ide and
end milling
cutter

Jrinding
wheel

Polishing
wheel
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Tt ie seen from the drawing (ref. Table 2.1.2) that
for the manufameturing of items such as upper knife(Sl.4)
and lower knife (51.5) the same operations will come exclu-
ding the slot cutting. The material requirement per piece

ig mlmost same for item of Sl.no.23,.
b. For Mags production:

Por maas production rolls type forming operation will

be used., Raw materials are anpealed high-speed steel bors.

A there is a restriction in the reduetion in thickmess
of the bar normally 1 to 1% per pass, i1t will be nore
convenient for operation to choosc the bar as thin as po-
ggible. The maximum reduction perpass is limited by either
duetility of the material, or by the surface condition and
diameter of the rollg, which determine whether the material
will be drawn through the rolls. If too large a reduction
per ness 1z attemnted, the bar will simply not be pulled
intc the rolls. For high production, it will be better to
line up a series of rolls su that ench succecding pair is
speeded slightly closer torether and rotate correspondingly
fagter, This enables the bar to move continuously throuch

the plant until the final thiclmess is achicved.

The altermate procedure is to use a single pair of
ralls and reverse their direction of rotation after esach pass.

The tolls are brought closer together after each pass and the
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bar reciprocates meny times between the rolls before ths
final thickpness is achieved., Much power is consumed and
heavy forces ere induced in the roll-drive mechanisms when
thay are reversed. To avcld this disadvantage y the three
high relling mill was developed. In this mill a third roll
is employed and the bar is raised and lowered after each

Pass ad 1l1luastrated in Fig. 4,2-2.

Work piece.

Fig. 4,2.2, Three high reversing rolls.

Here the thickmess will be reduced upto 1/16" +0.001%.

Now the operation applied will be blanking and pier-

ching, The two operatofs can be done simultaneocusly with
compound die.

Here the punch and die have to be made first. The
shape of the punch for blanking will be a= the outer cobw .

tour of the work-piece with 0.C02" allowances (for finishing).,
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The pierching punch for slotting would be fixed
along with the blanking die to the punch holder and

the pier~hing dis aleng with the blanking punch would
be attached to the die shoe so that during operation
the pierching punch fits into the piercing die with

0.01" clearanee.

Thus making two operations simultaneous,“ it

Traeduceg

1. Operating time
2. Excesa die and ounch cost -
A4 schematie view of the compound blanking and piercing

die is given in Fig. 4.2-3,

Punch holder
Die(Blanking)

Punch(Piercing)

7

: Metal strip,
- ——| &triper plate
-~ --————— Punch(Blanking)

_______ Die(Percing)

.- Die shoa

Fig. 4.2.3 : Blanking and pierching Die.



CHAPTER - ¥V
ECONOMIC ANALYSIS :t 4 CABE STUDY

5.1 Feetors conmsidered

The production of cutter of button hole involve
ceversal machining operatioms weing a variety of machine
- tools. Cutting costs, grinding costs and tool changing
coets will be the major influencing factors of total pPIro—-
duetion cost per plece. To avoid material handling cost,
it is assumed thatlthe thin sheets are stacked near the
mechine resdy to be grapsed by the operator and the opera-
tor will steck -the machined piece conveniently near the
machine. -
Se2 Determination of cost for the Cutter of button

hole of first variant,

The first operation in the route sheet is to make
the thin gheet of 1/16" + 001", But for em~lysis it is
axpected that the material will have to be obtained in the
sheet form of thickmess 1/16" + ,00l. The cost required for

this operation is included in material cost.

The following costs are to be considered to cal-

culate the cost of produced parta -

1l ,Haterial cost

II. Cost involved in milling machine.



-50—

III, Grinding cost
'IV. Heat treatment cost
Y. Polishing cost
4 cese study of cost calenlction of a particular

garments industry is given below,

1, Ialelds. GO0
Material cost hos been ta¥en as the averape of market

o -

Cost/Fz of annealed H,3.5. =Tk, 425
Wt, of one piece blade is avoTox. 6.5 (M.
Cost/micce for material only = Tk.2.77
Now the cost per picce be | Thed 02

to et it in the sheet form (1.3 times) ees-{11)
II. COOT IHVCLYVLED IN LILLING MACHINLE @

Here both the cost of milling machine and cost of tool
will have to be comsidered, From the cutting condition it will
be better to cut 25 pieces at a time., The thickmesz for 25
pieces will be almost 1¥", If more than these are talen then

problem will be. with the jips and fixture,.

Time required in milling machine for 25 pes,

Job clomping, leading and unloading time including

entering, tool approach and engage time (idle)

= a 7 Min.{11)
Actual cubtting time

VYertical + longitudinal cutting of a and b

S+ 5 = 10 Min,.
Edga(C) and slot (e} cutting = 5 Min,
Cutting time required to cut with dice
“1tter = % HMin,

=iliary cutting time = 5§ Min,

111ing time s 30 Min,



-

(Cutiing tiwe uas been calcuiated considering the minimum
vertical feed 8.3 mm/min and minimum langltudlnal feed 29
mm/mn.) eee €200

Conaidering 8 working hours a day within this 8 bhours,
2 heurs for worker's rest. The actual working time ia 6

hours 5 days.

Heoce the no, of pieces produced a'day = 2536x60
0

= 300 pes,

Now machine coat including overhead = Th.8,00/hr.
Labour rate including overhead - Tkiéﬁlﬂﬂfhr.
{Direct labour cost) =

Total  Tk{28.D0/hr.
Hence cost/day = 28x6 - = Tk.168.00

Again the actual cutiting time with end mill for 25 pes.
) is 10 + 5 = 15 min,
This is approximately 1/2 (half) of the tool 1ife.
Hence one tool regrind covers onme hour,
(The tool life has been considered 33 min., )
Cost of tool = Tk.22,00 (for one regrind) se-e-o  (11)

Cost @ tocl/day = M, 22 x 6 = Tk.132,00/-

III. Grinding cost:
Setting time = 5 min for one set.

Grinding time
{edge C) = 10 min.

Tﬂt Ell 15 Iﬂiﬂ.



Ti{me required to grind all pieces (300} of one day _

ﬁg% x 15/60

a % hour.
Here machine cost including Over heads = Tk,15 /hr.
Direct labour cost essecese (11) = Tk,10/hr.
Total = 25/hr.

Hence cost involved ingrinding = 25 x 3 = Tk,.75.00/day.

iv) Heat treatment cost per day @

Coat of hester {Electrical) with overhead/day = Tk.85.00

Cost of electricity/day = Tk,10,00
Labour charge/day (with Over head) a Tk 50,00
Total Tk.. 45/

Y. Polisking cost i

Here idle time = 5 min . {Ffor ocoe set of 25 pca)

Actual pelisbipg time 10 min

= 15 min.

Tine required for pocishing the product of one day
(300 pcs) is

3%&_ x:%%— = % hours,

It 45 found thotu the total time required for grinding
|



and polishing iz ( 5 + 3) = © hours which is equal to the
effective hours of one day. So both the grinding ard poli-

ehing can be done on the same machine.

-

Polising cost/day = Grindiag cost/day = Tk,75.00

411 the ccupoment costa for 300 pieces 1s given

in Tablew= 5,1
TABLE 5.1

COST AWALYSIS FOR 15T VARIAIT

raterial cost of products/day

(300 x 3,50) = Tk,1080/=
Fiilling cost/day = i, 168/~
Tool cost, day = Tg. 132/~
wrinding end polisling/aay = Tk, 10/=
Heat treatment cost per day = Tk, 145/=
Adwiniat: arive overhead/uay = vk, 260/-

sindirect labowxr rate)

~ Miscelianeous/day s Tk, 50/-

A S e e e T s g AP T o o B . B

Total Tk« 1985/=
Cost/plece = 1985/300 = Tk.6. 62/=

The market price o, sach piece is found to be Tk.8.00
Hence profiifduy = (300 x 890 « 300 x 6.62)
» Tk, 415 .00
Profit/lionth = Tk 419 x 24 = Tk.995ﬁa00
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(Considering 24 working days per month),

~Thtal approximate capital requiiement .

One milling mzachine = Tk, 300000/«
One grinding machine = Tk.300000 /=
One electric furnace = Tk, 150000/
Others = Tk, 120000/=
Total k.8, 70,000/~

Hence investing taka 8,70,000/«, &8 before tax
gross profit of Tk,9960 can be obtaincd per month, giving
an internal rate of retwrn of B,37% assuming a life of
10 years and 12,78% for a life of 20 years. These would

suzcest that the investment is not worthwhile.

Se3 Determination of cost of items upper knife, lower

lmife and cutter of button hrle of second variant.

From Table 2.1-2 it is found that the 1life of
items of sl.% and 5.5 is double the life of fhe item
51.2%, Hence the conswiption of itens of si. No.4 and
S torether will be apoproximately equal te the consumption
of iten of 8l. no. 25. The meterisl required for each
piece will be almost saue { P.49 of Chapter, IV}, So the
fabrication of 200 pieces (150 + 150) of the items of

s5l, no, &4 and 5 can bhe included,

In variant 1 the electric heater is underused, So
itens of sl. no. 4 and 5 can be heat treated using the sawe

furnanece,The total administrative cost will increase a little
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due to this extension with respect to variate-I

{ Table 5,1).

It can be observed from the drawing of these
paris f':_{ Lable 2,1-2) that the time required in each
operation (milling, grinding or polishing) for items
Of 8l.4 and 5 will be either same or less than required

for item no. 23.

50 the machines which will be reguired in addition
are one milling machine and one grinding machine _H -

variant-1).

Now combining the cost of these 3 items (&l.no.
23, 4,5) the total production cost of variant-2 is cale
culated with reference to Table 51 and placed in Table
5a2e

Table 5.2 -

~ 0+ 7 7T COST-ANALYNTS POR ZND VARTANT

Material csst of producta/day

(600) pes., Tk, 2160/

Hilling cost/day Tke 336/~
Tool cost/day C om Tke 204/=
Grinding + polishing coat/dey = Tk. 300/~
Heat treatment coat/day 1 Tky 145/=
1lstrative overhsad/dey ~ Tk. 360/=

" neous/day = Th, 50/

Total cost Tk.3555/-
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This is the cost required to fabricate 600 pieces o dmy,.

How the selling price of 600 pieces of items of s5l. no.23,4
oond 9 1a approximately 300 x 8.00 + 150 x 10,00 + 150 x 13,00
= Tk,5850/~.

Profit/day = (5850-3555) = Tk,2295/=
Frofit/month = 2295 x 24 = Tk, 55080 /=

(Conzidering 24 working days/month}.

Total approximote capiltal requirement is

2 milling mashine 3,00000 x 2 = Tk , 650G , 000 /=
2 grinding machine 3,00000 x 2 = Tk.600,000/-
One electric Heater 150000 = Tk.150,000/-
Others = Tk,150,000/=

T 7 Ty e ik Ak S S —— — ———————

Hence investing Tk, 15,000,000, not profit of Tk,55080/-
can be obtalned per month giving an intermal rate of return
of 42,95 for 10 & years 1ife span. The investment is thus

highly worthwhile.

The profit at this rate can be considered satisfactory
for the small workshop which has been desirmed for this purpose.

S0 the local monufacture of the parts can be considered feasible,

Now among the two variants it is found that 2nd variant

'8 more satisfactory and feasible than variant-l,

_ e e o ———— — ——— -
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CORCLBSIONS AND SCOFE OF FUTURE WOREK

6.1 Conclusions

L

From the results of the experimental inveatiga-

ticns the following conclusions ¢ap be drawn @

1. In the light of rapid growth of the garments
industry in Bangladesh, the need for local manuface
ture of gpares, which can save a lot of foreign currency

and also ensure timely aupply of spares, is realized.

2. From the studies it is seen that there are some
compljcated parts which ere very difficult to Ffabricate
locally due to the non-availabklity of proper $echnical
facilities, But there are some parta, the manufacturing
rrocess, metal content and heat treatment condition = -

-—r

T - are such that they con be loeally manufactured. )

3. The parts for inveatigation have been selected

on the basis of three criteris.

1.5implicity in comstruction.
IT.Avzilability of raw material and technolory.

ITII.High usage value.

4. The waterial of the items selected for initial
manufacturing were found to be high speed ateel, which

facilited the choice of high speed steel as raw material,



5« It has been found that raw material H.5.5. is
available in the country generally in hardemed condi-

tioen in the form of different cutting tools.

6. Experimental results show that it is pessible to
goften this hardened H.5.5. in order to impart required

ghape with the existing local facilities.

7. The raw machined part can be heat treated to
attain the required working hardnesa and materisl struc-

ture waing existing lecal facilities,

8. For actual manufacturing of the selected itemg
two possivie methods can be smployed-lot production and

mass production.

9. For local requirement lot production is suffi-
cient, If any attempt is taken to export then mass pro-

duction will be mare justified.

10.Lot production can be designed for a single pro-
duct {variant-l)} or a group of products with similar con-

figuration (varianot-2).

1ll. ¥rom the economi¢ analyais it is clear that 2nd
variant is more satisfactory and fessible than first
variant, This variant will facilitate the manulacture of
three itams at tha rate of 600 plecea/day with a net prorit
~T Tk.55,080/~ with an investment of Tk,15,00,000/-,
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6.2 S¢ope of future work.

The result of econmomic analysis and the experi-
mental work will encourage future development and impro-
vement io this direction., Neverthaless :‘tha following

ehorteomin s might have been observed in the work :

The experimentel work was doge using omly high
8psed steel as work material. Although these results met
"the requirements, there reuains gecope of future study by

changing the compceition or work material.

In this work the values of cutting time was Lzken
from the pinimum cutting speed of the machine, there re-
mains a scope of further study to find out the optimum
cutting speed and the cutting time. This will reduce the

cutting time and will pnke the producticn more economic.

Turing heat treatment it was not possible to give
Tequired preheating time and Tthe cooling rate also could
not be controlled as required. There is a scope of study to

make the experimental results more Batisfactory with more
sofigticated apparatus,
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