WORK TERM-1

VENUE: EICHER TRACTORS LTD.
PARWANOO (HP)

DURATION: [JAN TO 30JUNE.

qoﬁw

REPORT PREPARED

BY
AJAY UPPAL

F



I, ATAY KUMAR UPPAL, student of THAPRR INSTITUTE of

Engineering and Technology, Patiala, - have completed my

WORK TERM-I with EICHER TRACTORS LIMITED, PARWANOO { HePe.)e

My efforts, recommendations,performance and attitude towards

work can be felt by coing through this reparte I will be

solely responsible for mistakes of any kinde Any sugoestions

or questions regarding this will be entertained.

Thanks to readers for sparing their precious time.

Report prepared by

AJTAY KUMAR UPPAL

i Arlyono s

[ / g\w‘j&’

ly G &M%ﬁr Brushan )
_ (s 8 R
ALY AIRIL. SEHGAL
1 PERERAL MANAGEW
EICHER TRACTORS LIMITED
PARWAN00-173220 (B.9)




ACKNOWLEDGEMENT

I sincerely thank Mre. SHASHI BHUSHAN, Deputy
Manager, Mre M.T.Pathak, Assistant Manager and MreHEMANT
SHARMA for their guidance and inspiratione I was offered
interesting projects during WORK TERM-I and with their
help and attention, the projects were suceessfully
undertakene.

I especially thank MreRe«CeBAHLy HeOe¢De,TeI«E.T,
PATIALA for his timely visits. He encouraged me and
imparted guidelines which helped me in a big way. Hg
visits certainly increased involvement of people in my
work Terme

Laxtly I thank all shop supervisors and others

who supported me and guided me well.

ATAY KUMAR UPPAL
132/85, ToE.
TeTeEeTs+, PATTALA.

)



EICHER TRACTOR LIMITED

SYMBOL OF DYNAMISM IN ENGINEERING

Eicher started its career from its original name

'Eicher Good Earth' Ltde It was first Indian tractor

manufacturing company. The venture was set up in coll aboratia

with 'Gieber Eicher ' of West Cermany. The venture started in
195354 and Mre M.M.Lal was the Managing Director at that

times For first six years tractors were ascembled from
ZIndian
imported componentse.In 1960 first indigenous/tractor rolled

out of Eicher assembling line. It was completely manfactured

and assembled in India at Faridabade. In first thirty years
Eicher build a very impressive track tecord and is placed
among top growth oriented companies in the countrye.Eicher s
contribution towards the development of Anﬁllary industries
and research and technolocy have not only been recognised
by National organisation but also abroad. Now it is a

100 crore comp any.

DIMENSION OF GROWTH

Starting with assembly of imported parts of tractors
£6r the first six years then EICHER started manufacturing and
assembling the tractors in Faridabad. Then to cope with
fncreasing demand in the Market, Parwanoo unit was set up
as a part of expansion of Eichere.

Also by studying the market and looking into the need
of customer Eicher felt the need of having itw own research

and develoomen: centre which is at present located at

Ballabgarhe Along with improved models of tractors Eicher has

Gii



also been producing other consumer products like

cgenerator sets and pumps setse Light commercial vehicles
are also being produced by Eicher in collaboration with

MITSUBISHI of Japan and is marketed in name of Canter.

Tt has emerced as leading profit grosser among the

various Eicher productse.
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Following projects were offered to me which I under took carefully and seriously.

i)

ii)

iii)

iv)

Analyse loss of productivity in different shops due to various reasons such as

NeSeTe, Rejection, rework, incorrect booking study the impact due to different reasc

and find out methods to minimise such losses.

Identify and implement methods for work simplification in Medium Machime Shopes Areas

to be covered are

a)
b)
c)
d)
e)

Material Movement

Components loading & unloading.
Clanping & Unclampings
Sequence of elements,

Inspection methods and delays.

Identify and implement methods for work simplification in Light Machine Shop relatec

to different aspects of various operations.

Preparation of basis for Budget

a)

b)

=3

d)

Carrying out of Inventory exercise.Enlisting of dead stock,excess

stock and dead stock valuee.

Segregation of the tools being used with respect to the t#tem being
produced by theme

Detemination of direct tooling cost per itemo

Preparation of data regarding budget.

Collection of data regarding pre-machining/pre-broach and blank

turning with a view to improve the entire process ezonomically.
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PROJECT

NO. |

ANALYSIS OF LOSS OF

PRODUCT

INATEY

DUE

T0

NST, REWORK, REJECTION

&

INCORRECT BOOKING



PROJECT NO., _1

Productivity is defined as a balance between all factors of production
that will give the greatest output for the smallest effort. Oynamic
and purposeful utilization of the resources in order to get maximum out

of the existing resources is known as productivity.
Productivity can be made higher through any of the following step.

i) Maintaining the input & increasing the output.

ii) Maintaining the output & decreasing the input.

iii) Increasing small amount of input te get larger output.

Factors which effect productivity in Eicher Tractors Limited are followings:
£) NeSe T

ii) Rejection

iii) Rework

iv) Incorrect booking



ANALYSES OF NeSoT 1IN EICHER TRACTORS LIMITED & METHODS 710 IMPROVE IT

I started with non std. time that is NoS.T,

It was observed that machines which do not have Std. times are used in efficiently anc
in-uneffective mannar.

Workers know that even if they produce 10 pceé, 20 pcs, 30 pcs or 50 pcs., they will be
getting a same output hours; Bquivalent to input hours i.e their PI will be 100 there-

fore production on such machines is low and hence productivity is low.

My Job was to standardise timings and I did the same for different operations after
studying the nature of the operation.For standardising and operation I observed it
about 6 = 10 times, depending wpon its nature I carried production study, After givin
relexation allowances and other allowances I calculated the required No. of pecs. whic

should be produced at 100 PI and compared this No. with the actual production,

NgSoT. PART IN LIGHT MACHINE SHOP

In LM.S following four components are manufactured/processed.

I) Connecting Rod 298
2) Cam Shaft 298

3) Connecting Rod 115
4) Cam Shaft 115
In all there were 10 N.S.T, operations in Dec'87. I carried out production study for

the operations & got the results., Most of them have been implemented with few modi=

fications.



R R
NeSeTe OPERATION IN LeMs SHOP

1. Con red = 298 Hening
Observed time = 8.0 minutes
Allowance on machine time = 10% .
Machine time 110 ( 8s0) = 880 m

Main time imclusive of allwances = 115 ( 2400)
= 23 minutes

Total time per jdb = 8.8 + 22

= 1110 m
Standard time = 11+10 minutes
Effective minutes in a shift eof

8 hrse = 480 . —

Therefore noe of pcs per shift = 4%
o L]
= 44

Actually preduced =N
Ioss 44(=) 0 o A
44 '11 ol L
2. Bush Boring Com Red 298

O«Te = 8425 minutes Allawance = my
SeTe at 100 PeI = 8+25( 12) = 10 ._3‘ n
Nes of pes per shift of 8 hrs - Aa

Pes actually bordd = 17

Regd nos of pes 450 minutes = 42

loss 42(-) 17 = 28 = 59%
L]

3« Step milling Com Rod 298
OeTe = 5.0 minutes
Machining time = ( 1+10) ( 50 )= 5.5 mimmtes
Mea time Emclusive ef 15% ulow-més:.snoo (1:5)+ 1.5! =173 m
Total time per jeb = 5.5 + 173

(7) = 7423 minutes.



Setting time per shift

Ef fective minute s in a
shift of 8 hrse

KeTe

Noe of pcs per shift of
8 hrse

Actual preoduced

% Loss  62(=)45= 17
62 67

= 30 miautes

= 480(-) 30 = 450
= 723 minutes.

T 222 = 62
723
= 46

= 25



4) Oilhole drilling Cen Rod 298
O0eTe =3 m ST = 3.6 m

: Allowgnce = 20%

‘ Actually produced = 60
133 = 60
Loss = x 100 = 55%
133

5) Cam Shaft 298 Grinding of all cams.

O.Times = 26 m Allowance = 20%
5. To = 3“‘[0 2.0 Tﬂiﬁutes
No. of pieces that can be produced in B hours = 15

loss = 15=Tm > x1000 = 53,33 %
15
6) Cam Shaft 298 Taper dia Grinding
O0cTe = 4,25 m inclusive of inspection,

Allowance = 20% Selv = 4025 X 102 = 501 m

Piece per shift = __4.%94— = 94
561
Actually procduced = 55
& ap = . x 100 = 41.,48%
Wes =Sgr NG !

7) « Cam Shaft 115

Centering & facing

B.To = 2,5 minutes allowance = 20%
8

Pieces/ shift of 8 hrs. = 20 . we
3

Actually produced = 100

60-100
LDS = 1“ 1 — 00
8 —T50 % 1 - 37.5%

8) Grooving 6,5mm Cam shaft 115
O0uT = 2,5 minutes Standard time = 3,0
No, of pieces to be grooved = 160
Setting time = 15 minutes

Effective

minutes - 465 =

Nosof pieces that can be grooved = 465

3 = 155
Actually Grooved =70 :
Loss = 155 =« 70 = B85

Loes =85 X 100 =580 (9)
455 v

Nos of pcse. that can be produced in 8 hrs. == = 133



9)

10)

Grooving 3,5mm Cam shaft 115
0.,Te = 2,5m Standard Time = 2,5 X 142 = 3,0

Setting time = 15 minutes

Effective minutes = 465 minutes

::.g;l;oszfes that can "53@5. e

Actually grooved = 80

Loss - 'Jﬁf-g-g—m X 100 --%5—:( 100
Taper Grinding Cam shaft 115

Observed time = 2,5 minutes = Allowance = 20%

Standard time at 100 Pul = 2,5 (1429 = 3,00me )

No, of pieces that can be produced = 480

3
Actually produced = 85
Loss = 160 = 85 X 100 =47%
160
b ]

Ue)

= 48%
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MBDTUM M CHINE SHOP
“o‘of-%l‘iti“

Following operatiom!were standardized after carrying prodiction
stndi.hft:er observating an operation for B te 6 times, I got
the following datas

1. Di/D2 dowelling G2 353

loading = €0 S Unloading=208s
of jig

Unloading of job = 20 s
Machime in time = 150
Total observed time= 150 + 40 + 20 + 20

=23 s
0.1/ = 230 = 3.8 minutes
one [
s8ide

Total time for both sides = 3.8 x 2 =7.6 m
SeTe 7.6 x 132 =9.12m
Allowance = 20%

Ne. of jobs which cam be completed -i_h; - 852
9512
Ne of pileces produced = 28

loss = 52(.) 28 =24
= i4 x 2‘ i ~46%

2. G 242 25 H7 Boking
Loading = 3 minutes.
Unloading = 3 minute s,
Machining time = 7:0 minutes.
mloading charges of tools
Total ebserved time = 13 mimutes

= 20%

o s it ¥ ‘:u — ¥ Fem e

hllwnco

sa

st ® . 4 S s oW
and ard time = 13 x 1.2 = 15.6 m

()




Nos of pieces whch cam be mxeux bored = 48
15.6

Actual produced = 14

loss 30(-) 14 = 16

- 1_#_03. 53.33 %

= 30
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NeSep, PART IN GBRAR SHOP

1. FeDeGear 242

Operation « Hobbing

Objective - Standardization of time

Theorys 1) Hobbimrg len = Length to be hebbed + approach te
cutter + safe distance

Where length to be hobbed = width of gear
11) »ppreach te cutter = Square reot[h(p-h}]
wWhere h = tooth deptt.
and D = Diametites of cutter
1i11) safe disfance = Clearance
Cutting Parameters

RePoMe of cutter = 13.8
Feed = 146 mm per revolution
Safe distance = 2 mm
width ofgear = 38 mm

Since 2 gears are simultaneously hebbed
the total width = 38 x 2

= 76 mm
~ Therefore Rength to be hebbed = 76 mm
Approach te cutter = sguare root h{Dp=h)
= Square reoot 10{110«10)
= Square root 1000
= 32 mm
Hebbing length =78 +2 +32 = 110 mm
Hobing time = Hobbing lemgth x Ne. of teeth

Teed x repeame of cutter

= 118 x 73 g
la'x—ﬁ.s ™ 3Be5 minutes

(1e)



Machine time -_%_0‘ 3645) + 3645 minutes

= 365 + 3465
® 40415 minutes,
Man time = 1¢15 ( 4400 ) minutes
= 446 minutes
The for heb shift per loading = 2.00 minutes.,
Total time for twe gears = 40415 + 406 + 2.00
= 46475 minutes —

Nosof jobs per shift =40/ 46.75)x 2
= 8400 hrs,
<m
Ne of components actually preduced = 16
Loss 20 (-) 16 = 4
Ioss as per imput hrs = 4 X 46475 x 100
= 38 %

(%)



Following time standards were proposed in gear shop for
High Poinrt Removal

1c FeDegear 242
cbserved time = 00 m
Allowence = 20%
Standard time per piece = 1.2 x 1040 = 12m
No. of pcs per shift at 100 P.I = {% s

2+ FeDeGear 352 OeTem 13.5 m Allovwance = 20%
standard time = 13¢5 minutes.

No of pcsf shift at 100 Pels = 4 = 36
5

3« Bull gear 241
OeTeo =8 m

Allowance = 20%
SeTe=0e6 m

Noe of pcs per shift = 480

9.6
ﬁ&ﬂon Ist

O«Te = 8 mimutes

Allowance = 20%

50

standard time = 9.6 minutes
Ne of pcs per shift =5

5. Spurpinion Imnd
OeTe = 8 minutes

Allowance = 20%
SeTe = 946 minutes

Nee of pcs per shift = 30 U%)



6e¢ Spurpirion IXIrd

OeTe = 8 minutes. Allowance

SeTe = 95,6 minutes

Nos of pcs per shift = 50

7e CeMeGear
OsTe = 9 minutes
Allowance= 20%
SeTe 122 X 9 = 1058 = 11 m

No. of pcs per shift = _g_g_)_

= 44
11

8¢ Hilo sliding gear
OeTe =9 m allowance = 20%
SeTe = 142 x 9 = 1048

Ne of pcs per shift = 480 -
10«8 44

9« Slegeqr L/II

DeTe = 6 minutes Allewance = 20%

SeTe = 1.2 x 6 = 7.2 minutes
Nee« of pcs per shift = = 66
3

(19)

= 20%
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gaggapu_Dat
1e 1
2e 1
3e 2
4 5
Se 5
Ge 6
Te 8
8. 8
Oe 8
10. 8
1. 9
12. 9
13. 10
140 10
15 10
16, "
17« i i
18, 13
19. 15
204 19
210 20
22, 20
23. 20
24, 22
25, 22
26, 23
27 23
28, 24
29, 25
30 26
31. 27
324 29

REWORK IN G1 LINE IN MEDIUM MACHINE SHOP

=

O @ » @ » ® & »p @ » B » » » 0O O » .o

® » » » » B » ©® » D O »

T I S S S 1 S S e S

Machine/Area

FN3V-III,
RME1=X
RM61=VIII
RME1-VIII
ADDC Rework
RM61=VIII, FN3V=III
RME1=VIII

Shop Rework

JF4PTO Milling
RME61=-VIII

RM61=1, Shop Rework
RM61=V

Shop Rework

RME{=I

Duplex=IT1I

RM61=V

RM61-VII

Shop Rework

RM61=X

BUR 3=I1

FN3H=III

RM61=-VIII
RME1=X
FN3V=III, FN3H=I
RME1=VIII, Hel
BVR3=-I

Shop Rework
Shop Rework
Shop Rework
Shop Rework
Shop Rework
G1=241-DH
BYR3=I1

TOTAL TIME CONSUMED IN REWORK + 210 HOURS,

-

- e——

Q)

e i —

Time in hnurs.

o o —

245
8.0
840
De5
8.0
8.0
8.0
8.0
8.0
44,0
10.0
1.0
840
240
340
840
840
840
840
8.0

8.0
8.0
5,0
9.0
1.0
8.0
440
840
8.0
8,0
8.0
800



REWORK IN G2 LINE IN MEDIUM MACHINE SHOP

ma-:-:—:-a-:-’-ﬂ-rs-rﬂ-’-’s-:—"

SeNo, _Dste/shift _ __ _  Machine/Ares __ _ ___ _ ool TR0 o
1e 1A RM61 = 1V, Shop Rework = S.E. 12 hrse
2e 18 Shop Rework = Spark Erosion e "
3o 2 A BVR=5 SRUW b
4o 28 RM 61 IV 4 "
Se 4 A BVR=S5g RF61 IV, SRU 8 *
6o 4 B BUR=5, FN3H 1V 16

Y [ 5 A spark Erosion, Shop rework g ®
Beo 58 BVR=5 g "
9 6 A RM61-I111, BVR 3=III 6 "
10, 6 A Spark Erosion )
11. 68 BVR 3-1V, ADDC R/W g "
12 8 A BUR=5, Spark Erosion R/W % "
130 9 A Spark Erosion SRUY g -
14, 98 RM61 - D1/D2 Dowelling g "
15, 10 A ADDC R/W BVR 3=IV, Spark Erosion 6 "
160 10 8 BUR=5 SRW, Spark Erosion R/u 6 "
17 A BUR=5 SRW, Spark Erosion 6 "
18, 13 A G2=DH=242 25"
19, 13 A Spark Erosion 8.0
20, 15 A Spark Erosion 8.0"
216 15 B BUR 3-IV, RM&1 IV, Spark Erosion 21.0"
22 16 A BUR 3-1V, Spark Erosion 12.0"
23, 16 B BVR 3-I11 4,0
244 19 A BVR=5 8.0
25, 19 B Spark Erosion 8,0
26, 20 A Spark Erosion, SRU 8.0
27 20 B RM61=I111 8.0
28, 27 A Spark Erosion B840
29. 23 A RM=51 8
30 24A RM=51, BVR=5 10
31e 25 A BYR 3-IV, SRixSpaxkxEresior 8
32 25 A Duplex-I1, SRW Spark Erosion 16
33. 26A Spark Erosion, Ruwke 2
34, 26 A G2 = SH= 242

% 0 W Spark Erosion, SRU 16
36. 29 A RM61-IV, Spark Erosion 11
37 29/8 BUR 3-I111, RM X1 16

Total time consumed during rework = 392,5 hrse

(2)
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REWORK ®Y Tine

Production during month of Febe88 is as follows:

Tramsmission Housing Produced (2ctual)
1) g, 241 622
2) Gy 242/243/352 369

Standard time are as follows

1) ¢4 241 = 120456 minutes = 2.1 hrso

2) G1 242/243/352-206+91 minutes = 3+45 hrse

Total output homss =(622x%2,01) +(369x%3.45)
= 2523%27 hrs'e

loss due to rework = 210 hrs.

1se loss =ll'10. p— - g3 %

Hence 803 % of output hours were lost in rework, thereby

lowering productivity by St.

REWORK =G2 ILine

production during moth of Febe. 88 is as filows:

Transmission Housing Produced (Actual)
1) 6 241 661
2) Gy 242/243/352 347

Standard time for above mentioned components
Gy 241 = 174453 minutes = 24,91 hrs.
Gp 242/243/352 -~ 16087 minutes = 2468 hrse
Total output hours =(661x2.91)*(347x2.68)

= 2953.47 hrs,.
Loss due to rework = 392.50 hrse.

Loss = 392,50 % 100 .
Ly e
Hence 13,7

‘ 5%
due to rework: thIBRYE Qs roduct191E§ L atnecrghs 1088 (22)

=\
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MEASURES TO REWORK . &REJCTON REDUCTION
Problems fmmtlx encountered in turning and their remedial

measureses

Trouble

Probable reason

Remedy

Gmpgme =, = memgmimgmaEmiTmgmImi g mgEgmgmmmgmgEmgmy -y g ge) g g gy -y

1sExcessive crater

wWears

29Bdge chippfng

3eTip breakage

Wrong grades of
carbides

Chip toeo tight

Higher speed
Higher feeds
Wron g;ndo of
carbides

Built wp edge

Vibration ad er
chatter

Wrong geémetry

Cutting edhe to
& harpe

Brazing stresses
in the tipe.

Grinding damage

Lack of rigidity

(25)

Change over to P grade
g_refarbly to lower nurbers
ses having more titanium

carbide

Increase the chip breaker
distance.

reduce speed.
Redame feeds

Change over to tougher
grades

Increase the speeds
Changer over to harder
grades

Reduce tool bverhang
Change to rigid shank
Increase feed,reduce depth
of cute

InCrease or decrease speed
Reduce nese radius
Increase aspproach angle
Reduce clearance in toolpost
side

Check rigidity workhelding
device

Reduce the overhang of tail
stock spindle.

Tighter tailsteck centre
Use work regt.

Decrease rake angle.
Reduce clearance angle
Decrease approach angle

Hone the edges with a
diamend lap

Use correct braging
techniques.

Use correct of wheel
Use correct grinding
technliques

Reduce overhamg
Use rigid shank



e

Trouble

Probable reason

Remedy

S pmg ooy gy - el Bl bk Bl Bl el Bl B Bl L - o @ =g g g g e

4.Insert breaking
at the noses

5sTeol life too

6« Poor finish on
workpiece

Shock due to
interruptionse

Teol holder erreors

Chip crowding

Wrong assenbly

No support
under nose

Rapld wear

Incorrect geometry

Marred by chip

Incorrect cutting
conditien

Shim radius preject.

(26)

Use of thicker imsert
Increase the nes e radius
Support the work spiece
Change to square imsert from
triangular insert if possible

Use negative rake

Change totougher grade
carbide

Clean insert pocket case of
tools with indexable imsert
Remove built wp ddge before
indexing

Tighten the shim

Change the damaged shim
Avied chip breaker play

Teo much clamping pressure
on the insert
Insert seatimg net flat

Increase chip breaker distence
Reduce feed

Use negative rake tips only
in negative rake holder

Change the shim to suit the
insert radius

Use negative shim in negative
holders( Positive rake shims
will not give sufficient
Support to neghtive rake
insert)

chaago teo harder grades of
carbide

Reduce speed ;
Reduce feed if material is
not work harderning type
Increase feed if material i=
rk hardening
Crease approach angle
Increase clearance
Anneal workpiece

Increase nose radius
Use harder grade of carbide

Direct chips away from the
workplece (Use angular chip
breaker)

Use positive back rake

Decrease feed
Mcrease speed
Reduce depth of cut

Check tool centre heicht
Use same or larger radius
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Remedy

o-t-o-.-.-.-.-o-0-00.-.—0-0--"--.-'--“.-0---‘0*"'.""-"'"'"."""""

shim as an insert

Use positive rake insert
on positive rake holder

eWm It mamgmimg Wy Wy TgwHmbwmbm Py T T L T L L L X L Bl bl Bl gl e iesmtTam0n ieg=-

TROUBLE Probable reason
ing
No relief on cutting
edge
TROUBLE-SHOOTING GUIDE FOR DRILLING
Indications Causes

Pmgmememimp™ gme =g -.-.—-o-.g.-.-.-.—.-.—.—.-. -.—.-.-.—.—.-.-t-.-l-.- L ol B g

Failure of tamg

Splitting of the drill at

the webe

Excessive wear of outer corners

of ouster
vwte run

Breaking or flattenin
comoers of drill at
off.

Chipped cutting lips
Cracks in c utting lips

Breaking of drill

Hole rough

Hole oversize

Large ship coming out of one
flute, small chip at the other

(23)

Imperfect fit between taper shank
and socket caused by dirt,chips,
burrs or badly worm out shanks
and shockets

Insufficient lip clearance
Excessive feed

Excessive web thimning -
Careless ejection of drill from
spindle causing the drill to fall
on the table

striking the drill on the point
with hammer ( only soft material
shouléd be xused for hammer)

Excessive speed

Hard spots im material
Ne coolant

Cdogeing of flutes

spring or backlash in the drill
press and fixture or work

Excessive feed
Excessive clearance angle

overheating or too quick cooling
while sharpening or drilling

Point improperly goound

Heavy feed

Insecure clamping of drill/wak
Drill is dull

Flute clogged by chips

Pofnt improperly ground dull drill
No coolant

Heavy feed/fixture mf not rigid
Unequal angle or length of the
cutting edges or both lose spinde
Point improperly ground

one lip deing all the cutting



TROUBLE-SHOOTINC CUIDE FOR BORING
M_

o-o-o-o—.-.—.-o—--o‘.--ﬁo-.-.-o-l*l-oﬂt-ot-'--.-0"‘0-’-'-.-.‘.-'-.-

TROUBLE

Probable reasons

.---.---o-c-o-o-.-o-o-o—.-‘-n-.-o-oﬁo-.-o—o—o-OﬁO-O-l*O-'-."-""“

Chatter
Poor finish
Tool chipping

Edge cracking

Excessive tool wear

r.st:er tool wear

Poor surface finish

Out of round hole

2%)

Lack of rigidity of the bar or spindle
Insufficient fromt clearance angle
Too large a nose radius

Worm auat tool

Low speed

Nose radius too small
Very high speed@

Cutting edge not sufficiently suwported
Chatter

Interrupted cutting

Hard spots or includions in material

Worn out or chipped pff citting edge
Improper application of coolant
Chatter

Low cutting speed

Feed too low
Speed too low
Incorrect geometry

Poor sufface finish on cutting edce.
Excess dwell in the cut

Improper point geométry
Insufficient coolant swpply
Improper alignment :
Elevated cutting condidtions
Disproportionate tool overhang
Improper grade of carbide(in case of
carbides)
Improper alignment
foy s

Coolant pressure and 1 er
filtration . e
Chatter
Heavy feed rate

Incorreect
Paul ty weara;.}!adiug of point

Imp roper geometrey
Misalignment

Excessive clamping of the jebe
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Trouble Causes
.-._.-.—.—0—.-.‘.-.-0—.-00.—.-.—.-.-—.—.-.-.— sEmgeEm @ TagmpEmySgWmeE s Ty ma=m
oversized hde Worn out bushing

Irproper geométry

Heavy feed

Unsatisfactory chip wontrel Imnperfect fluid system
Improper point ceo
beay High viscosi r; coolant
Heavy feed rate
Low speed
Low cooclant pressure

TROURLE=_ SHOOTING GUIDE FOR MILLING

et T T N Xt ol Lol Rl Sl B d ComemamgwgBEwANgnEIEmemeNiWmgmy Tom e

Problems Solutions
.-.-.-.-.-o-.-.-o-.-.-.-.0.-.DOOQ-Q‘O-Q-C.O-.-.-o-.-.-.!-.-.-.-.-e-.-
at:l.pp:lné of cutting edge Use tougher carbide

Increase speed
Home cutting edge
Redeuce feed

Use preper geometry

Excessive flamk wear Use harder carbides
Hone cutting edge
Increase feed
Reduce speed
Use preper geometry

Excessive crater wear Use harder carbide
Reduce speed
Reduce feed

Breaking of carbide Use tougher carbides

Check leoose arbor

Increase rigidity of the cutter
or the machile

Reduce number of cutting edges
check whether the machime stalls
Increase chip pocket

Reduce feed
Chip clegging Reduce mumber of teeth
Increase chip pockets
Roughtfinish Increase speed
Reduce feed

Check axial runout of teeth

(29)
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Problems

Solutions

PM A IO PRI B AT I M S AWM I B IGIEERIN NI IR EEE dE IR AEIE - SmgimpgwmgWe =

Excessive chatter

Builteuyp edge

Increase speed

Check lesse arbor

Increase rigidity of the cutter
of the machinee.

Use proper geometry

Try uwnequal pitch cutters.

Increase speed
Increase feed
Select suitable grade of carbide

Tmuble-Shoothg Guice for Grimding

Mg R EW I I MWW WMI™ g Wi IV R IB I RIS ISR IB IR e RS W AE g e W Sy W s -

FAULT CAUSE

MEANS OF RECTIFICATION

T It e e L E R R T L R P R P R R L T R I R L L AL R L L

Wheel wearing out Wheel is teoo Use harder wheel

too faste softe

Grinding wheel Increase the wheel speed
speed lower tham to the recommended value
that recemmended

Reduce the rate of traverse

Wrong rate of and work speed and decrease
traverse of werk slightly the depth of cut
speed

wheel glazing Wrong selectiomn Use softer wheel or coarser
of wheel grit

Wrong traverse Reduce speed to the recommended
and work speed minimum

Incorrect
dressing.

Depth of cut
Chatter marks Wheel out of

bal ances

Incorrect
dressing

Keep the wheel sharp by using
a sharp diamond

Use fast trqverse and a

grater depth of infeede
Increase depth of cut
Rgbalance the grinding wheel
after running off excess coolan

Use proper deressing tool

while dmssing the (o0l should
not be held fimly agai-;st the
wheel

Wheel toe hard Select softer grade or coarser

grit wheel

Machine vibration Check bearings and foundations

(30)

Check meter for balancegrf
necessary, adjust spindle bear-
ingse.
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Fault

i .-.-.-.-.m.-.-.-.-‘-.—.n.-l-“.-t-.—.-.-.-.‘.-

Cause

Means of rectification

.-.-.-.-.-.“--.-.“.-.-. ---.-.-.-.-.-.“-.-.-Q-.-.-.-.-.—.-.-.-.-.-.-<

Coarse finish

Wheel loading -

Irregular marks
of different
lengths and width

Deep irregular ma

marks.

Overheating of
job greund dis-
coloration.

Spirals of work
during cemtreless
grind -

lo®se pully on

spindle

Work plece %
vibrating, whipp-
ing or mot freely

revolving.

heel too coarse
Wheel too softe

Wrong selection
of grit amd eor

gradee

Wromg dressing

Dirty and ine

sufficient
coolante

Dirty coelant

flangess

Wrong selection

Loese wheel

of grimnding

vheel.

Wheel mnot cutting
in havily en
fromt or back of
wheel widthe

Regul ar wheel
width amd werk
Suppeort plates
are not parallel
with work contact

line.

(3)

Tighten pully

Use suitable supports of clamps
for long amnd large jobbs

Check aligmment of centres and
provide adequate lubrication
reduce work speed and infeed.

Use finer wheel
Use harder wheel

Use softer or rougher wheel havis
porous structure

Use a sharper dressere

Pass the teool quickly across whee
face.

Wash freshly dressed wheel with
good flow of codlant befare
commencing grindinge.

Use a copious quantity of codlant
which must be cleam and free from
dirte

Clean the takkas
Change the coolamt.
Use proper filters

Tighten the wheel flanges.
If necessary place fresh blotters
or lead washerse.

Choose a softer wheel or man ip Ve
late the wheel so that it has am
®parant softer cutting aection.

Increase the volume of coolant
flewing over the wheel and the
componente.

Take effective steps to avied
chatter glazing er loadinge

Dressimg grimding wheel so that
that the cutting portiom is
relieved by 12 to 22 mm on
either edge of the wheel widsh

Line up guide plates wi th lining
bar of approxdmatolge sane dia-
metre as workpiecas ing ground

If guldes are parallel amd wheel
dressed, incfease regulating
wheel housi:g angle %°more bhanm

regulating wheel ng device
angle.
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INCORRECT BBORING

The nubmer of pieces machime d or worked uwon by an operator
are recorded by supervisor during a shift. The record is called
Daily production Report , This report is used for calculating output
howrs and Incentives. It is assumed that entries machine these
reports are richt and precise. But actually itmay or may not be so.
If production according to Daily Production Reportas and figures from
Production circular, P«P+C report S.M«.T«Ns and rejection summary are
matched, results differe

The exercise of finding this differenee or of cmoss checking

the truthfulness of Daily Production Reports is called i ncorrect
Bookinge

Incorrect Booking gives idea about the pieces which are missing
or unreported or unattended. This exercise gives idea about wrong

entries kwaxkdmx made by supervisors or wrong information conveyed
by worker. The final difference gives number of wrongly booked or

unexplained pieces.

STEPS FOR AVIODING INCORRECT @& XBOOKING

1) pally production reports should be filled with utmost accuracy
@fter physical verfication of Pleces.

2) Operation wise WeI.P. should be recorded so as to facilitate the

(52)
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Undertaking of this exercise. Moreover WeT.Pe will give clear

picture of production at any momente

3« Information about the pieces machined or worked upon should

be complete e.ge

® 1) In case of N.S.Te, nurber of pleces produced during

i11)

a shift are hardly mentioned and as such I oblem of
quantity flowing arises.

Entries are ambiguouse. One cannot differentiate between

G 241 and G 352 as entry is G/241/352. Exact quantity
of each item machined is not knownoe

(33)
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INCORRECT BOOKING IN CASE OF G2 = 241 {
T T e T T e e N T Ty " I S
mmwmm

S.No ation hto Nov o @ |

]

1e Top face milling 740 e w7
% Bottom Face Milling 694 73 694
3o Top face dowslling 694 77 792
4, JoF o /P TeOoFit11ing 696 753 766
S. D1/02 face milling 715 952 779
6o T/8 driliing 713 910 618
7o D1 side drilling 642 1004 722
B D2 side drilling 650 906 526
9, PeTeO.face drilling 07 921 768
10, Fhhr 686 800 775
11  Tepping all sides 639 865 603
12, Boring S.H, 706 813 764
13, Boring DGH 690 834 741
14, Circlip Grooving @72 806 1381 1227
15,  Circlip Grooving @100 818 1162 720
16, Counter Roring 670 754 583
17, Drilling & Reaming 10H7 723 985 696
18,  Drilling & Reaming @60 698 900 488

&



Produced 405 785 552
Rejection 47 68 65
wiP 3N 234 283

G2 - 241 3
T T T T O

First operation i.e, top face milling was done on = 740+718+757
= 2215 pieces.

No,of finished pieces in 3 months is = 40547854552
= 1742
Total Rejection = 180
WIP at end of December = 283
Unreported pieces = 2215 - 1742
-180

=473 = 180 = 293

Difference ;= unreported pieces = W.I.P, = 293 = 280 = 10

Therefors missing number of pieces or the wrongly booked pieces in
three months is = 10

(35)
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INCORRECT BUUKING IN CASE OF INTERNAL GRINDING

ON WMy IN JANUARY
T e e e e e

1988

=—=—§—=—=—=—s-=:-=-=—=—=-=-=s— ===

Date/ Shift Component s Code No,of components Idle time
Damo D0s.

SA Spline Shaft 01 100 2 hrs,
12=A S1iding Grelst, - - o

12=8 Sliding Grelst, 01 60 1050 hrs.
13=A Sliding iste - 125 -

13-8 Sliding Ist, - 26 &

13=C Sliding Ist, 01 55 1450 hrs,
16=B Intermediate shaft 01 10 2,50 hrs,
16=C int,Shaft - 10 -

18=A Int,Shaft = 18 -

18=A Int¢Shaft - 106 -

19=8 int,Shaft (1]:] 135 No power
19=C Int.Shaft - 120 -

20-=A int, Shaft . 45 e

22=C Primary shaft 242 01 (] 2,50 hrs,
23=A Primary shaft 242 - 219 -

23=8 Primary shaft 242 - - -

24=A H/L Cluster Gear 01 10 4 hrs.
24=A H/L Cluster Gear - 40 -

24=8 H/L Cluster Gear = 110 =

25=A H/L Cluster Gear - 97 e

27=A H/L Cluster Gear = 17 =

27=-8 H/L Cluster Gear = 115 -

27=C H/L Cluster Gear - a3 -

28=A $1dg.5/6th 01 1 2,50 hrse
29-8 Spline shaft - 26 -

L

(30
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PROJECT NO. 2

WORK SIMPLIFICATION
IN
M.M.S.



MATERTAL MOVEMENT
1c In Gl linme
ADDC SePM Boring machine and Horizemtal milling machine
share a conmon tables.Space is very less and as such leoading
and uhloafing comsume much time amnd efforts
Each machine should have a separate table where products
can be kept easily and material handling will be okay.

2% rlu:/ﬂ is neither smeoth ner cleam.This makes the
movement of trolleys inconvemient amnd jerky. Due to lack
of preper fleer material movement consumes about 20% of
machine time per jobe. Morevoer a noe of pieces are damaged
e«ge breaking of flugc:

3« Due to lack of space near cross lift loading and wmleoading
of G 1 and G 2 components becomes more time comsuming and
effort consuming. Moreover G 1 components share a single
tible and as such problem of leadimng apd picking a particular
component imcrease. The pieces lying clese te aisle are
placed while those near supply store are 1fft unattended.

Space for trolley movement is very less.

4 Crosss lift is mot msed so as to save time. Compenentsa e
picked wp amd kept mercilessly on one another. Thés results
in flamge breaking.

5. Dout 3 machines share 1 heoist and as sud material movement
+handling large times

Nos of trokléys sheould be equal tolde. of millimg
machines + Noe« of other machime
3
6 For fixed abd horizental paths, material shold be moved
by hand or gravitye.CGravity chutes and slides should be

(&)



encouragedes

In c ase of single boring head machines in G 2 section
chutes should be provided

These were provided.

MATERIAL HANDLINC

Stuady of-lhiterial Handling #includes moving of raw materials

from receiwing stores through production processes to Bhe packing

of fimal production most efficient by g%nanner S0 a8 to produce

and achive higher productivity at a minimum handling coste

1) GRAVITY OPERATED chutes are mofte@onomical and should be used

wherever possible.

2)Material should be moved the shortest routes

3) Use of fork truck should be encouraged.

(40)



RECOMA

ENDATIONS  FOR MATERIAL

MOVEMENTS

ENGINE

Perkins P4(1) or Cooper MVC-4(I)
Industrial, 4 Cylinder diesel engine

3.14 litres (192.4 cubic inches) piston
displacement, maximum torque
continuous rating 16.3 Kg.m. (118 Ibs. ft.)
at 1400 rpm. The complete assembly

is supported on rubber mounts. Balanced
crankshaft for smooth operation.

Full flow oil filter for filtering lubricating
oil, and vertical exhaust.

FUEL AND COOLING SYSTEMS

Injection pump with a pneumatic governor,
atomisers efficiently cooled, engine
equipped with oil bath air cleaner, oil and
water pumps. Fuel tank removable
‘droptype . Protectoseal tank cap equipped
with strainer. Fuel tank capacity 40 litres
(105 US gallons.) Pressurised cooling
system for cooling efficiently. Large dia-
meter pusher type fan for efficient cooling.

DRIVE

Fluid coupling drive—exclusive fluid
coupling between engine and 280 mm
clutch provides cushioned drive without
metal to metal contact. Starting slip
takes place in coupling, greatly prolonging
clutch life. Coupling eliminates use of
clutch pedal when stopping and starting.
Two speeds forward and reverse provide
full range of torque requirements.

Floor mounted stick shaft eliminates
complicated linkages and wear points.

ELECTRICAL SYSTEM

Electrical system with colour coded
wiring. System includes 12 volt battery,
equipped with belt driven generator
and axial type starter motor.

BRAKES

Heavy duty truck type hydraulic brakes
are self adjusting. Brake lining is bounded
to all steel shoes. Fully hand adjustable
manuaily operated parking brake is
mounted on the cowl. Braking is direct
at wheels.

-

Brake master cylinder is protected
but readily accessible in operator’s
compartment.

HYDRAULIC SYSTEM AND
CONTROLS

Hydraulic tank incorporates breather
filter to prevent contamination of
system. Balanced vane type hydraulic
pump is driven from the front end of the
crankshaft through flexible coupling.
Control valve located on driver’s right
provides easy operation of lift and tilt
functions. Valve has built-in relief valve
which protects hydraulic system against
excessive pressures due to overloading.
A 25 micron filter in the hydraulic circuit
protects the system from dirt and
increases life of the pump, control valve
and cylinders. Large bore double

acting tilt cylinders provide smooth,
rigid tilting action.

MAST. CARRIAGE AND FORKS

I-beam mast construction

provides maximum rigidity; nested for
optimum visibility. Uprights and carriage
are guided by widely spaced integral
load rollers mounted on precision
bearings and 4 widely spaced fully
adjustable side thrust plugs. Carriage

is arranged to accept a wide range of
attachments. Forks are heat treated..

DRIVE AXLE

One piece axle housing employs hypoid
ring gear and pinion. A 4-pinion
differential transmits power smoothly
through involute spline full floating
drive shafts. Rugged pinion design
withstands the stress of repeated tight
turns. All gears operate in common

oil bath.

STEERING

Power steering is standard. Steering
gear is cam and lever type for efficient
steering action. 457 mm diameter
steering wheel is mounted at proper
angle assuring maximum driver
comfort. Articulating steering axle
provides full four wheel contact even

(4y)

on uneven floors. Centre point steering
geometry provides minimum uniform
steering effort in both directions. Steering
tie rods are mounted high in frame

for maximum ground clearance.

INSTRUMENTATION

Standard five-gauge operator’s panel
contains fuel, oil pressure and water
temperature gauges; ammeter and engine
hour meter are electrically operated,

and are mounted in protected instrument
panel to shed water.

FRAME HOOD AND COWL

Frame is fabricated of heavy gauge bar
and plate steel, electrically welded into

a unit structure. Easily removed hood and
floor plate permit maximum accessibility
in minutes. Heavy guage cowl| provides
maximum operator protection. Instruments
are mounted in a protective housing

on top of cowl.

TYRES

Pneumatic Tyres:
Drive 2 Nos—7.00 x 12—12 Ply
Steer 2 Nos.—6.50 x 10—10 Ply

Cushion Tyres:

Drive 2 Nos—7.00 x 12
Steer 2 Nos.—6.50 x 10
Solid Tyres:

Drive 2 Nos.—26"" x 7" x 20"
Steer 2 Nos.—22"' x 6" x 16°,

GENERAL

Wheel—Easily removed; all mounted on
tapered roller bearings.

Electric Horn—Activated by button.

Lubrication—All critical friction points
equipped with standard high
pressure lubrication fittings.

Paint—Traffic Yellow

Seat —Engineered for operator comfort,

adjustable by 100 mm (approx.)

Overhead canopy guard is mandatory.
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" LOAD CENTRE “LC" GRAPH 1
EENEEEENENENE
‘: 270 10 930 2004 L1 L1 !
e ADJUSTABLE N T i . 1
f 1 <3 1805 Y
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& | [ T [ [
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riaco - 5 I U I S
1890 EQUAL AISLE [ ] I = [
1200 B ! !
2180 B I T O |
A NETNEEREEEE
“wo 0 80 700 830 400 1000 1100
MILLIMETERS
GRAPH 2
AISLE RIGHT ANGLE TURN | I I l
3810 |
as00 || ]
4000
GEAR SHIFT LEVER 8 -
FLUID DRIVE Z 3500 [ L NRE
§ ‘ h N
BRAKE & CLUTCH 1200 N
PEDALS [
2800
3 Load Capacity Chart
Based on mast in vertical position. 2400 I |
(FDI’ Simprax masi) 1] 0 2 28 2 8 40 “
INCHES
STANDARD TILT FOR SIMPLEX
CLUTCH & BRAKE PEDAL MAST UP T02360 mm 0.A.H.
ha
ACCELERATOR L=12°+ go /MAX‘ FORK HEIGHT
IST & TILT HANDLES 4 ' L
) =% "I‘ — = g he
Mast Simplex
. E Perkins P4 (I) or
o Diesel Engine Cooper MVC- 4 (I)
0 A H.
Lift speed m/s Laden ... coous 0.34
F';fé F_IQRK Unladen....... 0.37
HEIGH
(TRIPLEX) Lower speed m/s Laden........ 0.46
Tm—— Unladen....... 0.36
Travel speed iy Laden
«0 S P km/H Uitadon 16.4
Fes 7 FREE FORK o
@ h2 || HEIGHT eight ! kg Laden......... 5575
1704 Y e (With 2360 mm simplex mast) Unladen ... ... 3575
Note: Following changes in Dimensions with Triplex mast
® Front over hang 480 mm
® Overall length without forks 2435 mm
4355+ ® Equal aisl
‘ 2405 q e 1920 mm
Co— e ® Aisle right angle turn 3640 mm
3405
Lift Specifications —Simplex Mast—Single Front Tyres
- ; " o O?A‘E-l-?[ Max,
ree Fork ax, For ork Height Fork Spread Capacity at Capacity at
DII?‘H‘ Height Height with Load Back wrnrh l?oad Tilt 24 inches 0 mm
1 ha h3 Rh95| Back Rest Load Centre Load Centre
4
Inch mm Inch mm Inch mm Inch mm fnch mm Fwd Back Ib kg
74 1880 16 405 106 2690 154 3810 362 930 6° 122 4000 2000
93 2360 16 405 144 3660 192 4880 36% 930 83 122 4000 2000
Lift Specifications—Triplex Mast —Single Front Tyres®
74 1880 45 1145 156 3960 204 5180 36% 930 3 6° 3900 1960
93 2360 542! 1385 213 5410 261 6630 35.'3. 930 32 6° 1500 680

*Dual tyre execution on application.

D'mensions are in millimeters/inches and are subject to change without notice.
Dirsensions/speeds are subject to variationof + 129,

(42)



Alllifting tables feature a heavy duty platform with deep
side skirfs to give minimum distortion. The base frame is
robust in construction and is suitably braced to withstand
fwisting moments. For higher capacity models, the
cylinders are mounted between the scissors legs, to
eliminate distorfion in the base frame. A deep section
scissors profile reduces bending. In some models, these
are fabricated from hollow box sections, offering more
torsional rigidity and yet being light in weight,

HYDRAULIC SYSTEM: Two types of hydrauiic
systems are offered, i.e. Manual Hydraulic and electro-
Hydraulic system. In both cases, the power pack consisting
of the ail tank, hydraulic vaives and pump is mounted on
the chassis of the equipment. The manual hydraulic pump
as well as the hand lever controls of the electro-hydraulic
system are both fitted on the chassis. In case, push button
electrical confrols are desired, then these may be fitted,
either on the chassis, or on the platform itself, or at any other
remote place, separate from the equipment.

MANUAL HYDRAULIC SYSTEM: 11 consists

of a 'DOWTY’ make double acting hydraulic pump, with a
built in overload satety valve and a precisely controlled,

screw fype lowering valve. Lift is obtained by working the™

ram pump handle. The lowerning can be controlled infinitely
by opening the screw type valve.

The robust and easily maintained hydraulic pump gives a
long life of trouble free service. Two hardened steel pistons,
operafing in cast ironcylinders create pressure at each
stroke of the handle. A special feature, which considerably
chill'rtofes maintenance, is that the pistons have no rubber
seals.

RELEASE VALVE

PRESSURE
RELIEF VALVE

NON RETURN

T
VALVE

BREATHER FILTER
L —

SUCTION STRAINER

 —
J é/ OIL TANK
.4/-—_

Manual Hydraulic Pump

ACCESSORIES & SUPPLEMENTARY
ITEMS

1. KICK OVER FLAP: A kick over flap fitted to the eage of the
liftable platform allows any gap between the platform and
the adjacent surface fo be easily bridged. The fiaps fold
approximately 15° over the vertical and downwards 15°
below the horizontal and may be of any practical width.

RAISED LOWERED

2. TUBULAR HANDRAIL: A handrail may be fitted to the
platform of any liftable, and can be supplied as, either
fixed members’ or as hinged members. All handrails are
easily removable from the platform. The standard height of
the handrail is 200 mm.

o 1 ]

3.BAR WHEEL STOP: If a wheeled fruck s raised on a liftable
plafform, itis advisable to fit @ wheel stop across one edge.
The stop comprises of a bar, which profrudes above the
platform surface as the platform rises and automatically
refracts flush,when the platform reaches its lowest position,
Itis not possible fo retract the bar when the platform is raised,
due fo a geometric lock in the linkage. Fitting a bar wheel
stop fo a standard platform extends the platform length by

about 100 mm.
Ik : I {
LOWERED RAISED

4. ROLLER TYPE PLATFORM: The platform table can be fitted
with rollers instead of a fiat piate. Rollers may be in asingle
row or double rows. The rollers fitted .onfo: the platform
increase the closed height as well as the elevated height
of the equipment by about 100 mm.

CTHER HULK PRODUCTS

O HYDRAULIC PALLET TRUCKS
O HYDRAULIC FLOOR CRANES
O HYDRAULIC STACKERS

7 e Y
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TPISTDN ROD)

HYDRAULIC CYLINDER

e T

OIL TANK

ﬁ

RELEASE VALVE

W

SWIVEL CASTORS

\ HAND HYDRAULIC PUMP
L SCREW DISC BRAKE

ot

I

|

PR

LIFTING TABLE e

PRAM TYPE HANDLE

HAND PUMP HANDLE

SCISSORS

Single Scissors (SS) Liftable

& -
_-_—"_‘—-—-____
LIFTING TABLE

SCISSORS

PISTON ROD

HYDRAULIC CYLINDER

\,

Double Scissors (DS) Liftable
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| CLAMPING AND UNCLAMPING
LOADING irl‘gg UNLOADING

It is obserrved that during loading and unloading a lot of time

is lost and womR® same is the case with clamping and unclamping.

# jigs and fixtures are properly designed this time can be reduced.

By designing more approp.i:iate and less time consuming jigs we can

reduce the non productive times. Following are some suggestions

which were forwarded,

1) On machine FN3H, new mblling fixture can be designeds This will
hold job by 2 clamps rather than 4 clawpse Thus shortening the
loading and clamping times. Productivity will be enmhanced as
effort during clamping and unclamping will reduce +o half of
the prezmente
Two brackets should be erected midway between present Brackets
and clamping should be done on these. Thus decreasing the mumber
of clampx from 4 to 2.
this will reduce unproductive time. Moreover mantime will be

reducede.

2) on machine FN3h, D1/D2 side milling 2 clamps will be sufficient
instead of 3 clamps. locating of job will become easier in
case of two clampse This willddfinitely increase pr oductivety.

3) prilling jig for Gq top s ide should be modified alongwith
clamping part. In this case, -CWash.ﬁz,can be used for clamping
purpose instead of 4 clamps . lLocation of jobsclamping, loading
and unloading will become safe and convenient. Moreover about
50% unmproductive time will be reduced.

4) Keys and spanner should be left in position if these are non

intetfering. This will eldminate following elementary movements

(4¢)

and save time and efforte.




1) search 2) find 3) Select 4) Tramsport 5) Position
6) Assemble 7) Disassemble 8) Release koael 9) Transport empty

The cycle will be as follows

Grasp = USse . Preposition =Rest

iy

5) In case of all drillin¢g and tapping operations the position
of tools should be fixed with respect to work table. This facilitate

the operation as operator h s no need to semech for tools.Moreover
the drills reamers and other tools should be placed in order of

their turn or in sequence. Tools should be in opertaors reache.

By fixing the position of tools f ollowing elements are
eleminated:
1) Search
2) Find
3) select.

Thus in case of drilling,Reaming and tapping loading and

unloading of tools bec omes easier and coniveniente.

Gy
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STUDY OF SEQUENCE OF ELEMENT S

OPERATION ~DRILLING

Sr.NOe Elements
1) Helper keeps the job on the tablee

2) operator shifts the job and brings out the working facee
or
3) Ope icks up the jige

4) Operator rests the jic on jobe
tor

5) operNEixes the jic on to the jobe

6) Operator searches for clamping devices,picks it and starts
clanping the jige

 § Ooperator pulls the plece twwards himself and locates the job
Sp aces

8) sets the feed,deptheRoPsMs

9) searches for Arill,picks it wWe

10) Fixes drill in the collet/spindlee.

11 Brincs the drill rapidly down wardse
12) Locates the holee.

13) prilling is donee

14) priliing is brought upwardse

15) Machine is switched offe

16) prill is taken offe

17) Kept on tablee.

18 searches for other arill/tool,picks it wp and again repeates
the steps from SreNoe 10 to Srel0.18.

19) tnloadinge

Eleménts corressponding to Srel0e2,3,4,5,6,8 and 9 are not requirede.
The helper can be asked to keep the job in froper ménner to pick the

4%)
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2nd jig and rest it on the piece and clamp it properly.
During the time the operator can remove the Ist Jic and unload

the jobs Position of tools should be fixed inorder to eleminate
| SreNoO 9

)



1 "

INSPECTION _ IN__ EICHER

To ensure that a complete check is kspt on the quality of
murchased parts, materials, equipment anl manufacturing accuracy ab
all stages in production, the quality depariment has besn organised ©o

perform the following functions :-

1) : Raw Materiai Inspection

2) Inspection of bought out parte and s -comtracted parts.
3) Checking of p ots male in the factory h
4) Inspection and test of finished part /products.

5) Gauge or imstrument inspection

6) Tool Inspection.

RAw M TAL INSPECIION
Procadures for incoming materisl inmspaction vary considerably
| ' with the types of materials used aml the quality staniards specified.
‘ Genarally following diecks are made i-
L i) Dimensional dreck
| ii) Test of physical properties liks tersile strength, wmﬁeasive
j_ strength, ultimate strength, hardness etc.
iif) Chemical cowposition is verifiede :
Usually ome/Awo samples are inspected frow each batch of material
received |
INSPECITON OF BOWGHTLOUT AD SUB -CONIR ACIED P RIS
These paxts are decked for :-

i) Dimensional acewracy
ii) Physical propertie§ like hardness ard stre;:gth

Dimensionsl inspsction may sometimes be On all the parts received
but gemerally only a percemtage of the batdh is drecked e X

.e .2.0..

o)
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CEECKING OF P gTS YPE IN THx PACTCGRY )

Controlling the quality of- 211 parts maruf actured in the Tactory
ususlly .raprasent-’s the largest ard most difficult function of 4 quality
control departuemt. It is affected considerably by the type of mamifactire
amd by ths quantitiea rroduced » For batch production, there are masin
methords 3.

i) Viewing the first componerts off the new 'Set wp' and then sample
periodically from the running Job with or without reference to a statistical
quality control chart .

ii) . To saiiple from the completed batdh .

iif) To view all the completed parts« This is time consuming anmd is
ot mormally used x unless the procass is performed und:r conai’sibna of
margingl acawracy with the possibility of a high percent age of re jects.

Contimious production methots obviously den-lani a contimous form of
inspection amd where type production is used it is ususl to station
inspectors at spacifs spacified stages in the wamfgeturing process .
Unnacess ary mswaxeions inspections orerstions should be eliminsted as they
increass the cycle time am hence cost of production.

Apatrol viewer sbould be employed to s@mple couponents coming off
sach Operation. ‘I‘his type of inspection is usefwl vhen new Ooperations are
being trained, as it allows alded conecentration on trouble-apots amd often
leals to a considerable reduct ion in serap amd work requiring rec‘tification/

rewark.
Increasing emphasis is being placed on operatora diecking their own

. wark, it help to reliave monotony, it cregtes a now mmidks pride in tha work, it

devalops a fgeling of qQ¥lity-consciousness anl leals to aTedudion in the

oo -.3 “e se

e



;
‘.
\
|
\
:
l
\
|

-
amount of ser ap/rajection amd ‘work needing Te dbificgtion#ewrt.

Operator inspection canoft'en be iaerformad‘dl_ring the automgbie

cycle time of the machine if this can.mot be erranged an aprropriate
increase in the allowed time for the job must be made-s

It is feasible that autoustic measursmerts could be used to
provida a certain gmount of ad justwent To tool settings, thereby further

eliminat ing the x== need for a setter, except to replace Or re-grind wornm

toole'.

INSPECITON AID TEST OF PINISHD FODUCES

The qualily check as finished products is of 'improwbance sincs’

it is the 1ast chance of finding imperfections that mgy Temiel th e product

unsuit sble to the customer . This final_impect ion tekes two forms whid

mgy be performed simubansovsly » The first is a visual deck %o ascertain

if the appearance is to stapdard, ad may jncluwle a dimensional check .

The secomd is a functional test to ensure that the product
performs to gpacificatione.

GAGE INSPECT ION
Tt parts are to be male to a required standard of acawracy the

measns of crecking these parts must themselves be malﬁtaimi to a high
gtandard » Genarally, ths folerance on the accwracy of gavges is about
10 percemt of the components tolerance . Periodic examination of gauges is
Hew gavges must be exalined To emsure ‘they have been acoxr ately

neeassary .

mede. This wark is usually done in a staniards room vhere conditions of

temperaire dre clossly comtrollsd ab 20 ¢ to eliminde expansion arrors s

e 0_.4.. e
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TOOL INSPECT ION

The purpose of tool 'J.nspactidn is mol so much to check the
acawracy of tools against their drawings as to ensurs that they are safe, fmmex
:h.mctionally sound and will produce a comporment within the specified |
tolarances A frequently used method of ximk checking consists of an

inspaction of sample componsnts male from the tools .

i £



RECOMMENDATIONS _ FOR INSFECTION GAUGES

» Versatile combinations for various gauging applications.

TYPE READING RANGE GRADUATION
ulo1 001 mm 20 mm 0-50-0
uipg2 0.01 mm 20 mm 0-100
UI51 0.001 in 01 in 0-50-0
uis2 0.001 in 01 in 0-100
| —— e S—— I ——

_ DEPTH GAUGES

—————————————————m——— e Forconvenientand rapid measurement of bore depths.
* Baselength 80 mm.

TYPE READING RANGE GRADUATION
[————————————————— £158/0 01 e 0-200 mm 300
E158/3 001 mm 0-200 mm 100-0
e E158N 0.001 in 0-8 in 100-0
=

&Y% pUSH DOWN TYPE
SERIES E138

THICT

» Forrapid thickness checks.
» Supplied with 10 mm Flat Anvils.

L.

» 20 mm Flats Anvilsavailable onrequest.

DEPTH OF

TYPE READING RANGE GRADUATION THROAT
-

E1300 0.1 mm 100 mm 0-10 20 mm
E1303 0.01 mm 106 mm 0-100 20 mm
E1301 0001 in 05 in 0-100 20 mm
E14200 01 mm 10 mm 0-10 100 mer
E1423 0.01 mm 100 mm 0-100 100 mm
E1421 0.001 .n 5 in 0-100 100 mm
E1380 0.1 mm mm 0-10 50 mm
E1383 001 mm mm 0-100 50 mm
E1381 0001 mn n 0100 50 mm

aYA



DIMENSIONAL DATA

{ pigot

S|
|
71 :J:;DBHS
16 !

Crad :
34 6 for 301, 302 318 for 301, 302
44 9 for 303, 304 41,7 for 303, 304

STANDARD ACCESSORIES
$6.35

=
0 T

|
s

100

|

HEIGHT GAUGE ADAPTOR UNIVERSAL CLAMP {

ALL DIMENSIONS IN M M
* Auto-Reversal *Fitted with Jewels & Swiss Miniature Ball Bearings * Supplied in wooden case with accessories.
!
TYPE READING RANGE GRADUATION ACCESSORIES FOR LEVER TYPE DIAL GUAGES '
S. Sr. ‘
302 001  mm 10 mm 0-50-0 No. Description g Description |
ggl ggggs :m gg“ ::m gfg'g 1 Stylus 1 mm @ Chrome 4 Height Gauge Adaptor ‘
i 7 ;
203 0.0001 in 0.008 in 0-4-0 2 Stylus 2 mm @ Chrome 5 Universal Clamp

3 Dovetail Spigot Assembly 8 mm

e Self Centralizing Feature ensures measurements with :
minimum skill. |

¢ All Contact faces are hardened and polished. '
Carbide faces available on request.

o Quick Change Collet Type Gauge Rods reduces setting 1
time (50- 150 mm range ). |

® 22-50 mmrange supplied with Rotatable Shoe tips ‘
for longer life.

® Available with accessoriesin asleek wooden box.

TYPE ‘ READING DEPTH GRADUATION ‘

22-50 mm Range |

702 0.01 mm 150 mm 0-50-0
7 0,002 mm 150 mm 0-10-0 |
701 0.0005 in 6 in 0-25-0
703 0.0001 in 6 in 0-50-0

50-150 mm Range

D03 0.01 mm 250 mm 0-50-0
D09 0.002 mm 250 mm 0-10-0
D53 0.0005 in 10 in 0-25-0
D61 0.0001 in 10 in 0-50-0
: i
TYPE READING RANGE GRADUATION
FO1 ¥ 0.01 mm 20 mm 0-50-0
Fo2 0.01 mm 20 mm 0-100
\ F51 0.001 in 01 in 0-50-0
- > < o U - 2 F52 0.001 0.1 0-100
@ e Forgaugingin difficult machining situations. 55 = &



PROJECT NO.3

WORK SIMPLIFICATION
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WORK SIMPLIEICATION I LeMeSe

| Keys and spanners should be left as such if these are not
interfering &0 that following el ementary movements are eliminated.

1) Search 2) Find 3) Select 4) Transport 5) Position 6) Assemble
7) Dissassemble 8) Release ILoad 9) Transport emptye

For following operation with the help of superviesors, the above

mentioned suggestions was accepted and implemented:

1) Spanner in case of spot milling of Can Rod 115.
| 2) Spanner in case of serration millinge.

3) In reaming operation,spanner was made stationerye

4) spanner in case of boring operation by end on Can Rod 115.
5) Spanner in case of key way milling of less shaft 115%
6)Following cycle {a) is reduced to cycle (b)

a) Search - Find -Select - Grasp - Transport loaded - Position -
Assemble - Use - Disassemble - Preposition - Release Load -
Transport emptye.

b) Grasp - Use - Preposition = Rest »

Tools must be kept at a particular place and occdby fixed

position wers to working x table. Tools should be well within

reach of workere Following elementary movements are elfminated.

5O



1) Sear¢h 2) Fing 3) select

1) Keys/spamner in c ase of taper Crinding €am shaft 115

Reamers.

2)Boring/tapping tools incase of of tapping all sides.

57)



WORK SIMPLIFICATION IN LICGHT MACHINE WORKSHOP

SubjectsImprovement in preductivity regarding parting off
operation on power Hackeaw by us:l:g newly designed
fixture accemodating two jebs simultaneously

Operation: Parting off Com Rod 115

Machine 3 Parting off Power Hacksaw

Make t COOPER

Standard time per job = 48 minutes (acconding to IED)

Observed timings im c ase of single jeb

Elemants time
lerPicking of job and keeping 5 seconds
it on bed. )
2.808ating and fixing it om 15 Seconds.
bede
3oAssembling of clamps and 10 seconds.

tightening of unite

4e Bringing the cutting blade 5 Secondse.
dowmn from unit

S5« Cutting time 160 secondss

6+Swktching off amnd adjustin 7 sedonds
the blade certaia heighte "

1: Ilossening the wmit 7 secondse.

8+ Disassembling of clamping 10 seconds
unit.

9 Keeping away of parted off 7 sedendse
jobe

Total observed time = 219 seconds
= 37 minutese

Prdposed timings in case of double loadinge

1; Picking wp jobs simultaneously and = 10 secondse
.. keeping on bede

2+ locating and fixing of Is: jobe = 15 sSecondse
3¢ locating and fixing of IInd jobe = 15 secondss
4e Assembly Ist clamp and niit = 5 seconds,

S5e¢ Assembly ITnd clamp and nut = 5 secondse

8)
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6e Tightening of Ist unit 7 seconds.
7« Tighteming of 2ad unit 7 sedonds.
8+ Bringing the blade down 3 secondss
90 Cutting time 205 Secondse = .--'a
J'.‘.‘: cO LE@‘U?‘
10 Switching off and adjusting 7 secondss  ..c:RING: ‘-'2
blade im rest positioms o g R -
Ly o vinet P~
11 loeseming the Ist unit 7 seconds. ﬂ___te,....l.é-"-?}:;?\w;
. o T ¥ i/
12 le®seming the 2md unit 7 seconds. =L 1o ‘i':_,;.vaﬂ"'
e - .;ﬂ."’-‘““-‘
13 pisaseembling Ist clamp 5 gsaconds e o
14, Disassembling 2md ulamp 5 second s.
. 2
15 Disassembling Ist job 5 seconds.
16eDisagembling 2nd jeob 5 seconds.
| 17. Keeping away of jecbs 10 secondse
Total time for party off twe ,
jobs 323 Secondse
" = 5.6 minutes.
Gain im minutes in c ase of preposed methed .
| as per atandard time =(2 X 4¢8)=5e6

‘ = 96 w56 = 40 minutes

| Percentage gain®™ 4s
\ of pressnt SeT. x 100 = 42 %

Workimg at 70 PeIs we will be getting(84x2)x 70
in a shift of 8 hrse

= 117 Jobs

Presently we get just 65 jebs at 70 PeTe
Therefore increase in productivity = 117{(=)65 = 52
Thus preductivity 1s enhanced by %

X 100 = 8%

5),
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z-Quick Change .
lling Chuck Type SBK
drilling, counterboring,
imfering, reaming and
ping operations on

ing, radial drilling and
machines.

ck change systems

) automatic locking of
adaptors in the chuck.
I changes can be made
1 spindle stationary or
ning. Minimum move-
nt when changing tools.

h concentricity by the
lly and radially free-of-
/ location of the adaptor
BT,
ige: MK 1 -MK 5

M4 -M48

Bilz-Quick Change
Drilling Chuck

Type ASBK

for drilling, counterboring,
chamfering, reaming and
tapping operations on
mechanically and numeri-
cally controlled boring
mills.

Quick change system with
the automatic locking of
adjustable adaptors in
combination with the Bilz-
adjusting nut type SSM.
One-hand tool change
during standstill of machine
spindle without additional
tooling.

Range: Adjustable
Adaptors dia. 28 - 55 mm

Bilz-Quick Change
Drilling Chuck

Type ASBA-ASBVA

for one-hand operation. For
drilling, counterboring and
chamfering operations on
special purpose machines,
transfer lines and muiti-
spindle drilling machines.

Drilling Chucks type ASBA
are attached to spindles
conforming to German
standard DIN 55058 and
BS 1935:1972, or similar.
In combination with the
Bilz-adjustable nut SSM,
adjustable adaptors and
other tools with trapezoidal
or ACME thread can easily
be quick-changed.

Range: Adjustable
Adaptors dia. 12 — 48 mm

Bilz-Quick Change
Drilling Chuck

Type MSB

for drilling, counterboring,
chamfering and reaming

operations on transfer lines.

special purpose machines
and multi-spindle heads.

Quick change system with
automatic locking of adap-
tors in the chuck. Outer
diameter conforms to the
spindle diameters specified
in DIN 53058. Smallest
centre distance between
spindles 12 mm. Quick
change drilling adaptors
with length adjustment to
suit tools with morse tapers
or parailel shanks.
Range: MK 1 - MK 3
Diameter 1 - 9 mm

Bilz Tapping Chuck
Type DSPL-D

for tapping operations on
reversible drilling and
tapping machines and
turning machinery.

Wide range double
chucking head for the
direct clamping of

the taps. Adjustable safety
torgue clutch for the pre-
vention of tap breakage.
Radial parallel float to
compensate for misa-
lignment between hole
and tap. Length compen-
sation acting on compres-
sion and expansion to
compensate differences
between machine feed
and tap pitch.

Range: M3 - M 42



Bilz-Tapping Attachment
Type GSA

for tapping operations on
drilling and radial drilling
machines, also for NC
machines with non-rever-
sible spindles.

The change in the direction
of rotation is effected when
the machine spindle
retracts. The down feed
and retraction feed are the
same. The length compen-
sation acting on compres-
sion and expansion
compensates the diffe-
rence in pitch of tap and
feed.

The Quick change feature
suits Bilz-tapping adaptors
with and without safety
clutch,

Range: M 1,4 -M 20

Bilz-Quick Change
Tapping Chuck

Type WFSL

for tapping operations with
singel pass and seres taps
on mechanically and
numerically controlled
radial drilling machines,
drilling and milling
machines,

Quick change system with
automatic locking of the
adaptor in the chuck.
Adjustable length compen-
sation acting on compres-
sion and expansion to
compensate for differences
between spindle feed and
tap pitch. Adjustable safety
clutch with minimum
torque after disengage-
ment to protect against
tap breakage.

Range: M 30 - M 200

Bilz-Quick Change
Tapping Chuck

Type FSPL

for tapping operations on
reversible drilling and
tapping machines, radial
drilling machines, jig mills
and turning machinery.

Quick change chucking
feature for the insertion of
Bilz-quick change tapping
adaptors. Adjustable safety
torque clutch to prevent
tap breakage.

Length compensation
acting on compression and
expansion to compensate
differences between
machine feed and tap
pitch. Radial paralle! float
to compensate misalign-
ment between hole and
tap.

Range: M3 -M 42

e s o

e e

wed 1L,

l

Bilz-Quick Change
Tapping Chuck

Type WFLK

to suit taps on mechani-
cally and numerically con-
trolled machines, drilling
machines, lathes, milling
machines and machining
centres.

Quick change feature to
suit'Bilz-Quick change tap-
ping adaptors with and
without safety clutch.
Length compensation
acting on compression and
expansion’to compensate
difference between
machine feed and tap
pitch.

Adjustable device to
increase the cutting pres-
sure to ensure positive
start of the tap.

Range: M 3 - M 68

Bilz-Quick Change
Tapping Chuck

Type WFLP-WF

for tapping operations on
transfer lines, special
purpose machines, multiple
drill presses and multi-
spindle heads.

Quick change feature to
suit Bilz-Quick change
tapping adaptors with and
without safety clutch.
Length compensation
acting on compression
and expansion to compen-
sate difference between
machine feed and tap
pitch.

Radial parallel float to
compensate misalignment
between hole and tap.

Range: M1 - M 48
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SOME DEFINITION REGARDING INVENTCRY

1) Dead stock- Which is not being used at present. It is lying

in store.

2) Excess work- Which is surplus as compared to requirement mfor
a particular period.

3) Useful stock~ Which is being used at presente
4) Dead stock-valuwe is the cost of all those tools and accessories

which are lying in store and termed as dead stocke

) Inventory is an annual €Rercise conducting by the manufacutring

unit to kbow and check the store including dead stock, excess

stock, useful stock etc.

FORMAT® FOR CARRING INVENTQRY

1) Enlisting of all the items,their rates,their marked and usage
rateeo

2) Codification of itemso Ttems were divided into g roups and
categoriese. These were assigned codes. Codification will made
prodess of issuing,returning etce easye.

3) Quantity of each item was recorded from stores ledger and written

against the items

4) Randomly items were physically checked so as to see whether

ledder is correct or not. Apout 400 items were checkede

5) Entire store stock was recorded in a proper sequence according

to codes.

6) Dead stock was Separated from the rest wm& of stocke. Dead stock
value was calcul atedand reported to author:!.t.tes,

4

7)List of useful stock and excess stock was made 'for raising indent.

€9)



RESULTS

After inventory dead stock value was found to be 5025 lacs

and Excess stock value was 70,000,00. On selling the dead stock

a large amount of money can be recovdrede

The 1list of useful stock helped in raising the annual indente

(6%




DEAD STOCK ANALYSIS

™

S.,N0, DESCRIPTION aTy UNIT COST RS. TOTAL PRICE RS.
AN Gear Shaper Cuttsr for 06 3392.00 20,352,00
Bull Gear
2. Lay Shaft/PTO Shaft a5 2442,00 12,215.00
241/242 Shaper Cutter
3. Lay Shaft 241 Shapter as 2808.00 14,040.00
Cutter
4. Primary Shaft 241 & 01 2457.00 2,457.00
CeMeGear Shaper Cutter
e 5, Quick Shart Davice Gear 03 2184.0G 6,552.00
Shaper Cutter,
i 6. Hob for Spur 2nd/3rd/4th 10 4516.00 45)60.00
7. Hob for Lay shaft 241 03 5150.00 15,445.00
& B Bull Gear Hobs 11 NA NA
£ 9, Lay Shaft 242 Hobs A 3948.00 4'5‘55.00
10. Primary Shaft 241 Hobs (o) 1 4303.00 1Z9cA.00
11. Integral Rear Shaft Hob . OF 4098.00 28;6%30
12. Spline Shaft Hob 241 03 5035.00 15,105.00
14.  Hyd.Shaft Hob ¢e 2600.00 ¢ .00
15. Gear Hob 4mm 01 1638.00 1,638.00
(Special)
16. F.D.Gear Shaving Cutter 03 15503.00 46,509.00
17. Engine Gear oy : :
AHIL o ol 13,367.00 mc
18. Serration Broach 01 31,370.00 31,730.00

De ci_ mVQ&L
el

as en 5% _gq =Rr343541-00
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¥ - 1 2 i =
Ttom Dsscription Make Unit Cost Excess —Cagg
Qty Cost ity Cost
H.S5.5.7/Sh, Core Drill  38.0 140/345 Hada. 574,00 - - 03 1722.00
- do= 31/32" 160/280 Add. 205,50 - - o8 1644,00
wils 15/32" 180/ 3s° Add. 338,12 - - 06 [02%F
H.S.S.T/Sh.M/C Reamer Bmm 60/140 36.64 - - 21 269,49
-do= 100" 70/1s0 67.48 40 2699, 20 - i
-do- 258 130/250  ASH. 215.00 * - 01 215.00
-do= 28mm 125/250 ASH, 300.00 - - 01 300.00
-do=- 30C9 140/ 240 Himco.  335.43 - - 09 3018.87
-do- Jig Reamer  12mm 45/125 IT. 191.00 - - 14 2674.00
-do- 144° 39/120 Hada.  250.00 02 500,00 e -
~do- 1818 55/350  .Gemco. B52.25 . - 64 1805 - 00
~do-= 25¢° 70/270 Handa.  252.66 n - 02 505.32
ieS.S.Hand Reamer 100" 70/ 300 Gemco, 85.82 - - 02 171.04
~. =do= 12mm 75/150 IT, 68.64 - B 02 137.28
T - 188 95/300 Gemco,  70.25 - i 02 140.50
b S 18K8 95/300 Gemco.  161.81 5 " 02 323,62
= gad 20H® 100/300  Gemco. 237.69 e a 02 475.38
-do= 20mm 100/ 200 = 8 410.80 - - 03 1230.00
it 25K 115/300  Gemco.  282.50 % = 02 565.00
-do- soc? 125/300  IT, 300.00 i - 09 20, €D
rbide Tip Taper/Sh.  12H' " 150.00 * S 01 150.00
ij.Reamer
-do~ 26.077 - 199.68 - - 01 199.68
-do= 28,95 30, 16 116.60 = - 01 116.60
w5 38,9 46,3 Jarc. e T, - 01 734,24
-do= 38 - 1084.00 - - 03 3132.00
«do= 39 = 1044,00 - - 03 3132.00

nﬂaﬁﬂn.ttoaa.
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< em Dsecription Make Unit Cost L ﬂxE Dead N
dty Cost Aty —Lost
hel: Reamaer H.S. 5. 40,508 Hada. 318. 30 - - 0z 636,60
~do- 58.00 iT. 176.80 - - 01 176.80
- do- 80.0 Minimax., 1080.28 - - 01 1380, 28
hner Pin Reamer Smm Add. 8,99 - - 02 157.98
-do= 3 93,61 - - 01 93.61
-do- 8 86.81 = - 02 173.62
ﬁ -do= 12 191.00 - - c1 191.00
| i 16 141.64 - - : 01 141.64
| -do= 20 200.00 - - 03 600.00
| -do- 25 Add, 250,00 - - 03 750,00
.S.5.P/Sh,Slot Drill 3.0 6x40 39,95 - - o8 315.60
mw -do=- 4.0 9x40 53,27 - - 07 372.89
= «do= 8.0 10xS0 90.00 - - 29 2610.00
S.S.End Mille 4,0 11x43 44,99 03 139.57 - -
S.S.Machine Taps  M12x1.5 79.33 -. 25 1982,50 - -
-do~ M24x1.5 Add. 191.08 - - 04 764,32
-do- M30x1.5 350,00 25 8750.00 - -
~do= M24x3 5547 - - D¢ ¢ o0
SeS«Hand Taps M6x1.0 86,91 a9 782.19 - -
-do=- M10x1.811 36.60 - - 05 782.19
-do=- M10x:5 .11 Add. 32,46 - - 08 259,68
D M14x1.5 I 150.44 06 - 902.40 - -
-do= M16x1.5(Set af2) 99.72 - - . 02 300,88
-do- ¥M16x1.5 111 Rdd. % - - 02 |q9- 44
~do=- 272.68 01 272.68 -

M22x1.5 (Set of 2)



de ltem Dascriptien Make Unit Cost Excoss De ad
Qty Cost Oty Cost
HeS.S.Hand Taps M20x2 (Set of 2) 92.33 - - 01 -
ﬁ -do=- M22x1.5 111 335.76 - - 02 671.52
w -do- M22x2 (Set of 2) 173.92 - - 01 173.92
| e M24x2 11 79.49 & 5 02 158.88
f -do- M24x3 (Set of 3) 54.48 02 108,96 - -
, -do- M24x3 (Set of 2) & 01 281,53 - -
-do=- 11/16"x18 Add. 20.00 - - 01 20.00
-do=- 3/8"x24 (Set of 3) Totem 40,88 - - 01 40.88
~-do=- /16" (Set of 3) 245.00 - - 05 1225.00
HeSeS.Dies M10x1.0 Totem 52,99 02 105,98 - - :
-do=- M16x2.5 Totem 89.60 01 89.60 - -
Int,Grinding Wheel 40x40x13 GN 18.72 - - 10 187.20
-du= 5/40x30/55x16 27.30 - - 15 409.50
o -do~ S0x25x12.7 GN 16.38 - - 43 204, 34
/mW -do= 50x25x15 - 16.38 - - 02 38,76
~do= 63x45x25.4 GN 30.80 - - 48 1478, 40
HeSeSe.Hand Taps 5/16" (Set of 3) Totem 150.00 - - 01 15000
Mtd.Point B=136 GNO 6,29 37 3.0 - -
-do= W=175 GND 4,46 60 267.60 - -
-do= W-178 GNO 5.26 - - - -
~do- W-205 GNO 7.23 - - 94 679.62
-do- W=-220 GNO 7.23 - - FA%  4197.39
-do- #30MA GN 231.38 - - 01 . 231.38
~do= gé0 231,38 - - 01 231.38
-do- 6"x13" GN 14.65 - - 8s 1245,25
~do- 36 x40x6MA GN 231.38 t - 00 0.00
St.Cup Wheel AS0KS5 V16 CUN 52.75 - - 02 105450
75x50 %20

no:ﬂﬂal.. 'TEEE
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Item Description Mak e Unit Cost _Excess = _ Dead
Qty Cost Qty Cost
St,Grinding Wneel AZ4R5 UN GN $2.26 49 850,64 - -
T5x25x12
-do- {00x13x31.75  37C24LSWK GN 20,03 150 3004.50 - -
~do- 150x6x31.75 A1205 Y30 G. Uni £7.60 e - 02 135.20
-do= 150x25x31.75 G.Uni 13.87 - - 03 41,61
-do- 152.4x12,7x  BASOKSVGY G.Uni 29.90 - - 50 T749. o
31.75
~do= 200x16x50.8 A&E P35 V99 G.Uni 31.28 - - 09 281.52
~do= 250x25x79.2 38A56/54KSVSE G.lni 32,86 25 821.50 - -
Dish.Grinding Wheel 100x13x19.5 G.Uni 143,20 - - 08 1144.00
-do=- ~do= GN 26.29 - - 03 78.87
o~ 150x13x31.75 GN 129.95 40 5198.00 - -
Hedo- 152.4x12.7x31.75 GN 29.91 - - 72 2153.52
“Carbide Ingerts K20CCMA 060204 : W 9.94 380 3777.20 - -
~do= P30SNMG 120408 29.09 500 14545,00 = -
-do- K20SMMG 190616 64,97 - - 80 5197.60
~do= K20SNMA 190616 26,86 - - 85 2283, 10
~do= P30TPAN 1603EDR 30.16 159 4795.00 - -
-do= K20TPAN 2204 BDR 43.02 - - 160 6883.20
~do- K10TPGN 160308 27.52 260 5504.00 - -
~do= K10TPGN 110304 20,75 100 2075.00 - -
~do=- P30TPUN 160312 10.05 - - 11 1115.55
~do- K20TPUN 220412 30.68 - - 60 1840-%0
~do=- P10/P30TNMG 160408 17.23 203 3497.69 - -
~do=- K20TCMM 110204 10.61 - - 14 148.54
=ity H20FPR  1104.20 15.16 - - 12 181.92
B5P Die Set 1= Totem 43,72 - - 01 43.72

Conkter..
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i) Hf_”a Description Make Unit Cost nkmunmmu ey mmﬂmn e
D/E Open Spanner 36/ 45 Gedore 30.19 04 120.76 - -
-do- 32/36 Gedore 91.05 - - 13 1183.65
D/E Spanner 30/52 Gedors 14,46 17 245.82 - -
Box Spanner 261/68 Eversst 138,78 - - 02 277.50
Taper Sleeve Drill MT4/3 O1d 10 - > -
=co= 4/2 01d 04 - - -
~do=- 3/2 old 10 702,36 - -
«£.5.Tool Bit $*x3 Miranda 20,38 - - 00 0.00
-do~ $nx3n Hada 58.53 12 - - - o,
Quick change collegt 2/4 Pittie 187.20 05 936,00 - -
Colleet ‘01d MT4 - - - - 01 &
' Round File 10" 19.21 12 230,52 - -
/31 Square File Smooth 10" IK 29,28 03 87.84 ~ -
£ 7T Hendle 32,25 - - le 322 .5
Allen Key 3/8" Unbreko = - - {0 -
=do= 9/16" tnbrako 14,66 - - 02 29,32
Pin Pinch 3mm 10.40 - - 1" 114,40
~do= Smm 15.60 - - 09 114.40
- do=- 6mm 20,80 - - 10 208.00
=do= Bmm : 22,80 - - 10 228,00
=do= 10mm 26,00 - ~ 10 260,00
Die Wrench A 20,54 0s 123,24 - -
=do= 353 44,93 12 539.16 - -
~do= 13/11" 17.32 0s 51.96 - -
~do=- 2" 44,93 07 314,51 - -
Allen Key 73.398998 Widia - - 30 -
~dgm 73.085.412/ 4mm Unbr eko 2.08 -
i 25 50,02

Con+ted .. 7272
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e ltem Description Meak e Unit Cost Excose Dead
Uty _Los ty Cost
Allen Key 174.815/ 4mm Unbrako 5,30 - - 43 227,98
«dQ= 174,1.884/3nm ~do= 6.29 - - ‘65 48 B5
Turning TcolHolder R{50e27=2525-4 Sandvik 255,63 - - 03 766 .69
~do=- R166F=-2525-210A -do= 238,83 01 238.83 - -
Indexable Tool 272SCP3232R Widia - - - 03 1722.24
Holder, .
=do- 2725CP3225 ~do- 287.04 - - 05 v
Boring Bars RM=136-9-3216 Sandvik378,80 - . 01 378.90
~do= R136¢8 -do-  4%.51 25 1037.75 o .
-Go=- R136f 20 ~-do= 34,84 02 69.68 = -
-do~ R136¢32 -do= 151,47 - - - 302,98
-do- 70.17, 306 Widia 139.59 - = 03 417.00
,\I Grooving Tool 2,65mm 71.45 87 6216,15 - -
Mmmonhan Tool LR69,38T,157, 20 widia 112.55 - = 0S 376,75
— il LR69, 38T, 158,20 -do- 112.55 - - 10 1125-5D
-do= LR69.38T.141.10 -do= 119.60 - - 01 119.60
~do= LR69,38T,143, 10 -do- 132,08 - - 01 132.88
‘=do= LR69,38T, 144310 ~do~ 137,28 - v ; 02 274,56
~do= KS69,397,3 86.20 -do= 194.63 02 389,26 - =
Brazed Boring Tool L142¢10413 Sandvik 26.70 115 3070.50 - -
Micro BogeBoring M243A40 PTC 02 - - -
Tool
«do= M5ASR 50 PTC 367,30 40 1469,20 - -
-do=- MTACS A PTC 08 - s =
~do=- MTASA PTC ‘257,92 - - 23 5932,16
-do- M10AC2P PTC  1082.77 02 2165.54 - -

Contedeaees:
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& ltem Description Make Unit Cost T E, De ad
T/Sh,Counter Bere 46mm 808.17 ﬁ .mm.mnmul. mﬁ I..n.ﬁ«
Wood Ruff Cutter 24x4,5 127.78 - - |3 [eel. 14
-do- 45,5x10 143,46 - - 01 143, 46
-do=- 32x5.8 143.0 & - 09 1287.00
-do=- 13.5x4 44,82 - - 01 44,82
Side & Face Cutter 125x25x32 827.44 - - 01 827.44
-do=- 200x20x32 1064.02 - - 0s 8320,00
Shell Mill Cutter B0x45x27 551.24 05 2756 .20 - -
-do=- 50x36 x22 - - - 02 -
-do=- 80x100x32 897.30 o, 2 04 3589, 20
~do- BOx3x22 _ - - e 01 -
Cyl.Cutter 100x80x32 - - - 01 -
GTConcave Milling 3040 SRS 101.43 - - - 01 101.43
fQ.IJ\ Cutter
Slitting Cutter . 150x4x32 160.19 - e o8 1281.52
Werm Milling Cutter  10.25x29° 199,80 50 7990,00 - -
Single Angle Cutter SOx16x12 168,44 - - . 03 496, 22
BSF Cutter 20mm 130,00 - - oS 650.00
T/Sh.M/c Hale Mild 9. 70mm 181.25 - - - -
«do= 17.5mm 372.00 15 5580.00 - -
Pluin Plug Gange 10mm - - - . 02 -
-do= 10,02 . 133.12 - - PR 266,24
‘ Al 10*9-002 120.64 - - 01 120.64
| ~do- 10242 114.40 - - 02 228,80
=do=- 8HY 120.64 - - 02 - 241.28
~do= 25H9 44,00 - - 01 44,00
= do~ 30H8 _ 87.34 01 73 -

Contedece.-
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¥ - 39 % -
s Item Description Make Unit Cost - rxnnuumoun pmmmn -
8letn Plug qasge” 30HS 133.12 01 133.12 - P
-do- . 40H, , 87.51 - - 01 87.51
- g - G 2H8 74,26 - - 01 T4.26
Threau Ring Gauge Mi3x2 157. 25 - - 02 214,50
-dG= M20x2.5 212.26 - - 01 212,26
=do= M50x1.5 954,72 - - 02 1909.44
-do=- 5/8%x11 212.28 - - 01 212.28
Snap Ring Gauge 6.3=0,5 63,65 - - 01 63,65
=do= 14H13 - - ~ 01 E
-do=- 1656 63,65 - - 01 63.65
=do= 17R6 63,65 - ~ 01 63,65
- do=- 20F8 74,26 - - 01 74,26
-doe 25Ké T4.26 - - 01 74.26
muw «=dC= 10HB 63,65 - - 01 €3.65
K§|
“~D/E Snep Gauge 631.16 - - - 01 -
== 630,05 - - - 01 -
-do= 630,10 - - - 01 -
-do- 631.02 - - - 01 -
Taper Plain Gauge 180:30 243,36 - - 01 243,36
-dge 180350 T72.47 - - 01 72.47
Centre Setting Geouge -~ - - - 01 -
Rotary Burmass o /i A2 150.48 - - 49  7373.52
=do= Te1 168,48 - - 08 1347.84
Clemping Arbour - - - - 01 -
6r,. Wheal Arbour - - - - 01 -
=do= Smm 29.70 - - 01 29.70



item Degeription Maks tnit Co
Lty Lost Gty Cest
Meagsuring Pin 4,0x3 J1.79 - - 0s 156,95
-do=- 5.0x2 31.79 - - 06 190.74
~do= 6.0x2 31.79 - - 06 190.74

Cicaning Angle - - - - - -

Setting Device

Wadge for Inserts 73.084,.742 70.33 20 1406,.60 - -

~do=- A 73.084,.734 104.97 10 1819, 70 ~ -

Wedges for feds 72.084,735 53.67 44 2361.46 - -

Support

Wedge for Insert 73.084,727 - 20 - - -

Wadge fer Axial 73.084,729 101.92 0é B15.7%6 - -

support .
=do= 265.2.840 72.28 05 361.40 - -

Shim 175.2.851 28,23 - - 20 484,60
\..t., -do- 174.3.852m 53,04 - - 20 [06080
e -do=- 473.5.851 36 .55 - - 13 475.15

= do- 174.2.851 36,55 - - 18 657,90
=do= 265e2¢834 112.36 10 1123,.60 - -
=do- 73.088,.320 92.47 10 274,50 - -
- do- 10CSPM 58.40 20 1168.20 - -

Shim Pin 174,3872 40.88 - - 0s 204,40
-do- 174.3.862 3.84 - - 20 76,480
=do= 174.1.815 - - - 10 -
~dg=- 174.1.896 4.77 - - 02 9.54
=do=- 174.1.866 2.1 - - 18 37.98
=do= 174.9.891 4.25 - - . 05 21.25
~do=- 174.3.861 34.47 175 6032.28 - -
=-d0= 174.1.842 714 - - 35 249,90

ﬂonﬁﬂﬂo TEE



Item Description Unit Cost Excess D
X Cost ty Cost
Shim Pin 174.9.842 7.84 - - 50 392,00
Clamp Set 175.1.824 55,12 ~ - Qs 275,60
-do~- 174.9.831m 52.00 - - 20 1040.00
-do= 174,9.830.1 56.62 - - % B -00
-do= 174.9.838.1 65.52 - - 10 655,20
i - O 174,9.833,2 31.28 - - 15 468.60
| -do- i74,3,864 - - - 10 -
-G 173.080, 447 - 36 - - -
«do= 73.088,998 - 25 - - »
-do= 72.085-865 - as - - -
-do= CMaTC 67.93 12 815,16 - -
~  =do= 174.1.86% 2.28 - - 20 45,60
un - (o= 174.3.841m 40,85 - - 90 3676,50
~— =do= 174.3.846m 40,88 - - 55 2248.40
«do- 174,3.842 $57.72 - - 10 577.20
-dg= 73,085,601 - 40 - - -
~doe- 438,3,841 - n2 - - -
Chip GOreaker DD 3102 29.44 - - 20 588,80
=dow 73.085.812 43,16 - - 40 1726,80
-do- 73.085,804 34,32 - - 50 1716 .00
~do= 73.085,886 16.85 - - 4G 674.00
~dg=- M20/670.24 44,75 - - 20 895,00
«om 106~C8 46.05 10 460,50 - -
Washer 73,080,242 - - - . 20

nonﬂanl...\i...‘.- ,”
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item Description Make Unit Cost Dead
HLBEF.P# Qty Cost

Shim Screuw SMS-10C 13.83 345,75 v -
Shim 265.2.834 117.57 15 1763.10 - =
«do= 175.2.850 44,3 - - 14 c2e 6
-do= 171.31.851 58,24 - - 20 764,80
-do- 73,080,324 51,3 07 359,66 % -
~do= 93.080.313 - - - 050 -
-do= 73.085.802 L. - - 0-0D &

. Clamp Screw 434,9,825 9.68 i9 96,90 - -

= e 434.9.836 6.86 - » 5 34.00
~doe 434.9,5-830 18.68 - - 47 877.96
~do= 436.3.832 - - - 05 -
~do= 438,3,832 o, - - % -

i ~

0§ =do= 73,084,708 - - - 5% -

N~ = iow 73.085, 340 - - - 20 -
«do= 73,085,898 - 26 200, 46 - -
-do=- 73,085,666 - 10 96,70 - -
~dt= 73.080, 285 - 0s - - -
«do= 73.080.210 10.19 - - &0 611.40
-doe 73,085,626 11.14 54 601,50 - -
~do=- 73,085,962 - 28 - - .
«dow 174.3,821 10,21 130 1424.80 - -
=dow 174.32.830 4,69 - - 55 255, 20
«do= 174.3.8220 14,77 - - 60 886,20
~do= 174.3.858 12.37 120  1484.40 - -
«do= 174.1.850 18,96 - -
-do- 174.3,.836 10.40 - - mc 104,60
=do= 269.844 - - - % %



Item Description Mak e unit Cost dmmmuhhhh = IMW<|bhbn —-
Allen Key Shim 265.2.818 4,05 33 133.65 - -
Screuw

' Assly Punches 174.3.871 2.90 50 145,00 - -

_ Spare 131.403 25.85 - b 02 51.70
-do- R215.0020 407,44 - - 01 407.44

ﬁ -do= R215.1.025 224,78 - - 01 224,78

 =do- DA-59%96 -15.70 - - a9 141.30
~do= A-854 7.27 - - 10 72.70
-do=- A-105.4 9.13 - - 10 91.30
-do= 336.54 26.47 - - 05 132,35
Kit of Spare 73,398,105 - - - o4 -

_—wdo= 73.398.112 67.98 - - a1 67.98

mmwno- 73.085,125 75.92 06 455,52 - -
- do= 73,085,131 83.92 - - 02 167.80
«do= 73,085,152 80.62 - - 08 644.96
- o= 73.085,154 75.92 - - 05 364,60
-do= 73.085,352 62.40 01 62.40 - -
«do= 73.085.637 54,37 - - 05 271.85
- do= 73.085.541 69.68 14 975.52 - -

Dead ek Value o) Toodiryg o??@&ﬁ@éﬁ.mﬁodt

. = Ry
Fxcest bmcm Value = Py 8¢, 743 -

}

00

90,921-00



FR MATTION $INSERTS CONSUMPTION § CALLZULATION OF MILLING COST PER
COMPBNENT o

Step I ¢t Total number of inserts issued during a particular'period
isgiven by teol adp. From the number we can calculate avera
consunption per monthe

Step II: The nimber of componemts produced ( of each e) during th
particular period are noted from production circular or canm
be taken from dally production report,s The figure is daily
produce repor#§s is accurate.

Step ITI:To the figures frédm preduction circular wex add 10% of
the produced quantity so as to account for rejection/scrap.

Step IV :Calculation of the area of each type of component#o
be milled and converty it inte some standarde

Step V sTotal area milled during the corresspomndimc period is

culculated by multiplying area milled and nmmber of
pleces produceds

Step VI s All other types of compoments are standarfifed with
itself to component havey maximum area.

Step VII? Number of standard components pr oduced during the
particular peried are calculated after determinatdon
of multiplying factore

Step VIIItarea milled per insert is calculated as followss
Area milled per insert = Standard camponent X Area of standard
Tot ROe O nserts comsum

Step IX t Milling cost is calculated as fdllews:

Milling cest per unit area = %st of Insert
Area per inserte

’
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FORMAT FOR CAUCUIATING TOOLING COST

Step I 3

Step II 3

Step III3

Step IV @

Step V 3

Step VI

Step VIIs

All operations carried on a compoenent are enlisteds

Teols which are used or applied on compomnents are
enlisted alongwith thelr cost,

Consumption of teels durimg a particular period
is takem frem store or teel ¢ recordes

Total noe of pleces of each comporent p roduced during
the particular peried is given by dally production reportse

Total nunber of peints or areas to which a tool is
applied are noticed.

Total number of points/areas applficatiens are
divided by mos of tools of a particular kind te
obtaim Nee of peints/applications per toole

Noe of poifts/applications per too give its usage rate.

Uit cost is divided by Noe of points/applications
pPer teol give cost of tooling per compement of that
particular toole

(€5)



TOOLING COST IN CASE OF DRILLS, TAPS, REAMERS

SeNOe Tool Desgription  Unit Rate Holes/Tool Cost/Hole
1 2 3 4 5
1o TSEL 4.0 mm 108 326 0433
2% " 50 rm 110 1244 0. 09
3. y 6+0 mm 110 142 079
4. " 6e5 mm 113 2044 0.06
5e " 6+8 mm 52 497 0.11
Geo " 8.0 mm 127 603 0422
7o " 8+4 mm 180 3008 0.06
8e " 9.0 mm 245 775 032
9 " 9+5 mm 135 800 0617
10 " 9.7 mm 135 1507 0409
11 " 10.0 mm 254 124 2.12
12 " 102 mm 184 3332 0.06
13 " 105 mm 140 884 0.16
14 " 11.0 mm 82 471 0417
15 " 11.5 pm 85 1554 0.05
16 " 1148 mm 191 297 0465
17 " 1240 mm 86 3609 0603
18 " 12.2 mm 207 2552 0.08
19 " 125 mm 86 2461 0.04
20 P 13.8 mm 264 597 0ed4
21 " 14¢5 mm 264 2137 0.13
22 " 15.0 mm 164 2350 0.06
23 " 15¢5 mm 142 1450 0409
24 " 160 mm 145 1200 012
25 " 16 «25mm 287 637 046
26 " 168 mm 22 3700 0.06
27 " 18.0 mm 172 457 ofsa

(%) _ o



1 2 3 4 5

B o smm g o S Emg TG g e g Emg Uy Ry g e g S B g e B g =S e T T e S B g ey g ey Ll B R Y

2g TSEL 18.5 mm 629 375 1.68
29 " 2348 mm 677 412 1.68
30 " 24.0 mm 290 . 1540 0419
31 " 2640 mm 343 400 0,85
32 " 28+2 mm 427 1900 2425
33 " 35.0 mm 802 3g7 0432
34 " 37«5 mm 961 2872 0e34
35 " 5540 mm 500 7200 0.07
p T/Sh Core

Drill  31.0 mm 660 907 0473
2 " 3645 mm 1139 457 253
3 " 39.0 mm 1374 5750 024
4 " 44.0 mm 1701 4000 0043
5 " 47 .0 mm 1897 1800 1.05
1e Mc Tep M6 x 1 47 1603 0.03
2% " M/8 x 1.25 50 2100 0403
3. " MI0 x 1.5 65 1750 0.04
4. " M10x 1 72 800 0.09
5 " M12x 1.75 91 4100 0602
6o " M12 X 15 99 1000 0.10
Te " M14 x 1.5 120 1258 0410
8 " M14 x 2 120 1800 007
9 i M16 x 1.5 120 2700 0.04
1p = M16 x 2 120 275 o546

)



1 2 3 ¥ . b
11 M/8 Tap M18x 15 191 350 055
12 " M18x 245 200 482 0441
13 " M30x 1.5 300 750 0«40
1 7/Sh.M/c Reamer 10E8 103 1400 0407
2 " » 10p11 103 1200 0.09
3 " 1087 103 575 0e18
4, . 1288 121 800 0.15
5e " 1217 121 -4300 0.03
6o " 13H12 155 2400 0.06
7. " 15H7 155 2200 0.07
8e " 17H7 151 1000 0e15
9e " 1888 191 400 0.48
10 " 1848 197 400 0.54
11 " 20H7 226 490 0% 46
12 " 25H7 332 400 0.83
13 " 32H8 593 900 0466
14 " 37.5 909 470 1.94
15 . 4445 1530 1900 0.81

)
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PROJECT NO. 5
COLLECTION OF DATA

REGARDING
OUT HOUSE TURNING




FORMAT FOR COLLECTING DATA

Step-I « Recording of weights of Forgingse

As balance was not #mavailable in factory premises I took
the forgings to a nearby Karyana shop. Two/three pieces of each item
were taken* Average weight was considered.

Step-ITe Recording of weights after pre-machining/pre broach turning

I went to vendor and weighed each of assigned itemse

Step-III. Recording of weight of Job after finish blank turning

Few pleces were weighetd in factory premises while others

were weighéd at vendors works
Step-IVe Recording of weicht of Finished Jobe
All items were weiched in factorye.

Step-Ve Scragp @k at each stage was calculated from djfference in

weightse.

Step-VI Rates of turning were recorded. These were provided b y

material department.
Step=VII. Recording of times of Turninge

I visited vendor's works for this part.After careful
bbservation, times were recorded alongwith the'f‘ool being used

speed, depth of cut and bP-m Timings for pre-broach turning and

Finish blank turninc were recorded :l.n case of Gears and shaftso
Step-VIIT. CALCULATION OF PROPOSED TIMES

From cutting speed and diEmetre of job,RePeMe was obtained

@)
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by using the rel atione

S =W DN

where S - cutting speed m/minutes

D - Diameter in mm
N = reDee
FromE& repome 2nd feed we calculated thec utting time

according to the relation.

Cutting time = lLength to be turned
LePalloe X eedes

FOR Boring

Cutting speed = length to be bored

rePeMme X Geed
Step~IX STANDARD TIMES WERE WORKED OUT

After gmikk giving allowances the standard times

were calcul ated.

Q)
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SAMPLE STUDY Il CASE OF

FeDeGear-242
} Sre NO. Operation Time in
Minutes.
1. Facingebaring, turning,chamfering 1247
20 Facing, chamfering turning 620
e Drilling 11.00

Total time couaumed during pre machining = 29.67 minutes

Break up as follows

1) Facing, boring,turning,loading and = 4,00 minutes.
unloadinge
Machininc time = 8,00 ¥
Tools used HeS.Se and c arbide
1) 1o0ading = 2¢5 minutes.
i1) Facing - 25 M (2 cuts)
1ii) Tuming - 208 " {2 cuts)
iv) Boring - 30 (2 cuts)
V)Uhloading - 1.0 " g
vi)chamfering - 1.5 " ;
2) Facing,chamfering, turning,loading - and unloading time = 3.minutes

Machine time = 3 minutes

Ro P.I’To = 1%

1) 1@ading - 1.5 minutess
ii1) Facing

2.0 minutes { Single cut)

iii) Tuming - 1.00 ® { sincle cut)
iv) Chamfiering -0l » g~ 5¢
V) Unloading - 0%y ® ig
! \
3) DRTLLING

@+




Loading and unloaiing = 3 minutess

Drilling(ingluding changing of tool)

Time = 7,00 minutese.

FIN ISH BLANK TURN INC
=P L :’-\ .\

i) Ioading =200 minutes (

ii) Turning i =4.,00 minutes (2 cuts)
11i) Pacing =400 minutes (2 cuts)

iv) Boting -8.00 minutes {2 cuts)

V) Unloading -2400 minutes

Total time =20 minhites.

pool used HeSeSe and carbide

RePaMe 385 0(0294 1

g THAPAR COL| FGE OF
NG -

P -

i

CRINT. L HALA
Foote

! Date [C: -39

aa e
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Thapar University, Patiala
Central Library
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