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

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

N.S.T., Rejection, rework, incorrect booking study the impact duo to different renso 

and find out methods to minimise such losses. 

ii) Identify and implement methods for work simplification in Medium Machine Shop. Areas 

to be covered are 

a) Material Movement 

b) Compon en is loading & unloading. 

c) Clawing & Unclamping. 

d) Sequence of elements. 

e) Inspection methods and delays. 

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

to different aspects of various operations. 

iv) Preparation of 17)sis for Dudret 

a) Carrying out of tnventory exercise.Enlisting of dead stock, excess 

stock and dead stock value. 

b) Segregation of the tools being used with respect to the .tem being 

produced by them. 

C) Determination of direct tooling cost per item. 

d) Preparation of data regarding budget. 

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

turning with a view to improve the entire process economically. 
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PROJECT NO. I 

ANALYSIS OF LOSS OF 
PRODUCTIVITY 

DUE TO 

N.S.T, REWORK, REJECTION 

INCORRECT BOOKING 



PROJECT NO.  I 

Productivity is defined as a balance between all factors of production 

that will give the greatest output for the smallest effort. Dynamic 

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 to get larger output. 

Factors which effect productivity in Eicher Tractors Limited are following: 

i)  

ii) Rejection  

iii) Rework 

iv) Incorrect booking 



ANALYSLS OF N.30 T  IN EICHER TRACTORS LIMITED & NETrIODS TO IMPROVE  IT 

I started with non std0  time th 	is 0  5• ro 

I t was observed that machines which do not have Std. times are used in efficiently anc 

in—uneffective manner. 

workers know that even if they produce 10 pcs, 20 pea, 30 pcs or 50 peso , they will bE 

getting a same output hours; equivalent to input hours io e their PI will De 100 there-

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

fly job was to standardise timings and I did the same for different operations after 

studying the nature of the operationo for standardising and operation I observed it 

about 6 — 10 times, depending ippon its nature I carried production study°  ,After givin 

relexation allowances and other allowances I calculated the required No. of peso  whic 

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

N. S. T. PART IN LIGHT MACHINE SHOP  

In L.11.8 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 Dect870  I carried out production study for 

the operations & got the results°  Most of them have been implemented with few modi—

fications. 



N.S.T. OPERATION IN L.M. HOP 

1. Con rod = 298 Honing 

Observed time = 8.0 minutes 

Allowance on machine time = 10% -

machine time 1.10 ( 840) m 8.60 m 

Main time inclusive of allwances = 1.15 ( 2.00) 
= 2.30 minutes 

Total time per jeb 

Standard time 

Effective minutes in a shift of 
8 hrs. 

= 8.80 + 2.30 

= 11.10 m 

0 11.10 minutes 

=480 

Therefore no. oi pcs per shift • 480 

= 44 --- 

\ctually produced se 30 

Loss 44(..) 3).  
= 32% 

44 
" ,1144 

2. Bush Boring Con Rod 298 

0.T. 0 8.25 minutes 	Allowance 
S.?. at 100 P.I 0 8.25( 1.2) 
N. of pcs per shift of 8 hrs 

Pcs actually bordd 

leqd no. of pcs 450 minutes 

Loss 42(.) 17 	= 25 
77 

= 20% 
• 10.3 m 

= 4.80 

m 17  

= 42 

2: 59% 

46 

3. Step milling Con Rod 298 

O.T. 	= 5.0 minutee 

Machining time = ( 1.10) ( 5440)= 5.50 minutes 

Man time Inclusive of 15% allewanoemil5/100(1.5)+ 1.5i = 1.73 m 

Total time per job 	 = 5.50 + 1073 

= 7.23 minutes. 



Setting time per shift 	s* 30 minutes 

Effective minute s in a 
shift of S hrs. 	 la 480 (••■ ) 	• 450 

M.T. 	 = 7.23 minutes. 

No. of pes per shift of 
8 hrs. 

Actual produced 

= 450 
7.23 

= 46 

= 62 

% Loss 62(..)452= 17 
62 	 10  2 8% 



4) OiThole drilling Cm Rod 298 

OCT. = 3 m 	S.T. = 30 6 m 

Allowance = 20% 

133 No. of pcs. that can be produced in El hrs. = 4-K-6 80 — = 

Actually produced = 60 
133 - 60 

Loss = 

	

	 x 100 = 55% 
133 

5) Cam Shaft 298 Grinding of all cams. 

0. limes 	= 26 in 	Allowance 	= 20% 

S.T. = 310 2. minutes 

No. of pieces that can be produced in 8 hours = 15 

Loss = 	
8 
 x1000 =  53033 % 

15 

Cam Shaft 298 Taper bia Grinding 

Oc T. = 40 25 m inclusive of inspection, 

Allowance = 20% 	S.T. = 4.25 x 10 2 = 5.1 m 

480 =  nA 
50 1 

Actually produced = 55 

94-55 	39 x 100 = 41.48 Loss  -  94 	=—IRT  

Can Shaft 115 

Centering & facing 

B.T. = 2.5 minutes allowance = 20% 
480 

Pieces/ shift of 0 hrs. 	 160 
3 

Actually produced = 100 

Loss  = 12 160-100 	 x 10U 
160-  = 37.5% 

6 

7 

Piece per shift 

8) 	Grooving 6.5mm 	Cam shaft 115 

0.T = 2,5 minutes 	Standard time = 3.0 

No. of pieces to be grooved = 160 

Setting time 	= 15 minutes 

Effective = 465 in, 
minutes 

No.of pieces that can be grooved = 465 
3 

Actually Grooved = 70 

Loss = 155 - 70 = 85 

Loss = 85  X 	100 = 

= 155 

54 0 84% 
155 



Setting time 	= 15 minutes 

Effective minutes 	= 

No. of pieces that can = be grooved. 

Actually grooved 	= 

Loss 	 = 

465 

465 
3 

80 

minutes 

= 155 

15155 — SO 	 75 X 100 	=,----- X 100 46% 155 = 

9) 	Grooving 3.5mm 	 Cam shaft 115 

= 2.5m 	 Standard Time = 2.5 x 1.2 = 3.0 

10) 	Taper Grinding 	 Cam shaft 115 

Observed time = 2.5 minutes 	— Allowance = 20% 

Standard time at 100 P.I = 2.5 (1.29 = 3.00m. ) 

No. of pieces that can be produced = 1811.  
3 

Actually produced 

Loss 

= 

= 

85 

160 — 85 X 160 100 	=47 

U )  
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MaDIUM MACHINE SHOP 

N.S.T.Operation 

Following operation were standardi-zed after carrying production 
study.After observating an operation for 5 to 6 times, I got 
the following datas 

1. 	wire dowelling 	G2 353 

Loading = 43 S 	Ulaloading.20s 
of jig 

Unloading of job ■ 20 s 

Machine in time = 150 

Total observed time 150 + 40 + 20 + 20 

= 230 s 

0.T/ mg 230 = 3.8 minutes 
one t7—  
side 

Total time for both sides = 3.8 x 2 mi 7.6 m 

S.T. " 7.6 x 1.2 
	= 9.12 m 

Allowance = 20% 

No. of jobs which can be campleted mg 480 . 52 
9.12 

No of pieces produced = 28 

loss 	si 52(.) 28 	" 24 

" 24 X 230 	 ..40% 

2. G 242 	25 H7 	Boiling 

Loading = 3 minutes. 

Unloading s  3 minute s. 

Machining time = 7.0 minutes. 

Unlaadiag charges of tool. 

Total observed time = 13 Minutes 

Allowance 	 am 20% 

Stand ;Ire, time 11 X 1.2 a 15 .6 m 



loss 30(..) 14 ge16  

6 'MOSE 53.33 % 

No. of pie res whch can be paratik bored 5= 483 

15.6 

Actual produced 	AN 14 



"Swig. PA1T IN MAR SHOP 

1. F.D.Cear 242 

	

Operation 	Hobbing 

	

Objective 	- Standardizationn of time 

Theory S 1) Hobbing length = Length to be hobbed approach to cutter + safe distance 

Where length to be hobbed = width of gear 

ii) Approadh to cutter = Square rootTh(D-hilj 

Where h = tooth deptt. 

	

and D 	= Diamette of cutter 

iii) Safe distance = Clearance 

Cutting Parameters  

R.P.M. of cutter 	in 13.8 

Feed = 1.6 mm per revolution 

Safe distance = 2 mm 

width of gear = 38 mm 

Since 2 gears are simultaneously 'lobbed 
the total width = 38 x 2 

=76 mm 

Therefore bength to be tabbed = 76 mm 

Approach to cutter = Astare root h(D..h) 

= Square root 10 (110 

= Square root 1000 

= 32 mm 

Hobbing length 	= 7111 + 2 + 32 - 110 mm 
Hobing time 	= Hobbing length x No. of teeth 

deed rePam7of cutter  
im 114 x73 

1.6 x 13.8  aD 36.5 minutes 

0(9 



Machine time = 13 
100 36.5) + 36.5 minutes 

= 36.5 + 3.65 

a 40 •15 minutes. 

Ilan time 	= 1.15 ( 4.00 ) minutes 

mg 4.6 minutes 

The for hob shift per loading er 2.00 minutes. 

Total time for two gears 	on 46.1* + 406 + 2:0 0 

= 46.75 minutes --- 

No.of jobs per shift 
	

(483/ 46.75)x 2 

a 8e00 hrs. 

m 20 

No of components actually produced se 16 

Loss 20 (...) 16 	 a 4 

Loss as per input hrs 	 = 4 x 46.75 x 100 
int) 

38% 

  

Pr. 

 

 

h oua2')- 



GEAR SHOP TIME STANDARDS 

Following, time standards were proposed in gear shop for 

Hi sh Point Removal 

10 F.D.gear 242 

Observed time 	= 100 m 

Allowonce 	= 20% 

Standard time per piece = 102 x 10.0 = 12m 

No. of pee per shift at 100 P.I = 480 
TT- 112  it)  

2. F.D.Gear 352 
	 0.T0= 13.5 m 	Allowance = 20% 

Standard time = 13.5 minutes. 

No of pcej shift at 1)0 P.I. = 48D 
15.5 et 36 

3. Bull gear 241 

0.To = 8 m 

Allowance = 20% 

s.T.=9.6 m 

No. of pcs per shift = 480 

9.6 

/st 

O.T. = 8 minutes 

Allowance = 207; 

Standard time = 9.6 minutes 
No of pcs per shift = 50 

5. Spurpirtion IInd 

O.T. = 8 minutes 

Allowance = 20% 

S.T. 	m 9.6 minutes 

No. of pcs per shift = 50 

50 



6. Spurpirion Ilird 

O.T. 	ext 8 minutes. 	Allowance = 20% 

S.T. 	m 9.6 minutes 

No. of pcs per shift = 50 

  

C•M•Gear 

O.T. 	= 9 minutes 

Allowance= 20% 

S.T. 1.2 x9.10:8:11m 

No. of pcs per shift em 4E0 
® 44 

 

11 

 

8. kilo sliding gear 

0.T. 	su 9 in 	allowance 111  20% 

3.T. 	at  1.2 x 9 it 10.8 

No of pcs per shift at 483 
10.8 	I.  44 

9. Sl.geqr VII 

G.T. 	=2  6 minutes 	Allowance 20% 

S.T. 	at 1.2 x6 go 7.2 minutes 

No. of pcs per shift Er 480 	OR 66 



REWORK IN G1 LINE IN MEDIUM MACHINE SHOP 

S.No.  
T 

Date/Shift Machine/Area  Time in hours. 

1. 1 A FN3V-III, FN3H-III 2.5 

2. 1 8 RM61-X 8.0 

3. 2 8 1*161-VIII 8.0 

4. 5 A RP161-VIII 0.5 

5. 5 9 ADDC Rework 8.0 

6. 6 8 RM61 -VIII, FN3V-III 8.0 

7. 8 A R1161-VIII 8.0 

8. 8 A Shop Rework 8.0 

9. 8 A JF+PTO Milling 8.0 

10. 8 8 R161-VIII 4.0 

11. 9 A Rf61-I, Shop Rework 10.0 

12. 9 B R1161-V 100 

13. 10 A Shop Rework 8.0 

140 10 8 RM61 -I 2.0 

15. 10 8 Duplex-III 3.0 

16. 11 A RM61-V 8.0 

17. 11 8 R1l61 -VII 8.0 

18. 13 A Shop Rework 8.0 

19. 15 B RM61 -X 8.0 

20. 19 0 BVR 3-II 8.0 

210 20 A RM61-VIII 8.0 

22. 20 B RM61-X 8.0 

23. 20 8 FN3V-III, 	FN31-I-I 5.0 

24. 22 A RM61-VIII, H-I 9.0 

25. 22 B RVR3-I 1.0 

26. 23 A Shop Rework 8.0 

27. 23 B Shop Rework 4.0 

28. 24 A Shop Rework 8.0 

29. 25 A Shop Rework 8.0 

30. 26 A Shop Rework 8.0 

31. 27 A 01-241-DH 8.0 

32. 29 8 8VR3-II 8.0 

TOTAL Tire CONSUMED IN REWORK + 210 HOURS. 

7 



S.No. 

1 41 

REWORK IN G2 LINE IN MEDiUh hACHINE SHOP 

Time in hours. 
=-=-7.........=.......=3..=..=...--. 

Date/Shift 
- 

1 A 

Machine/Area 
..-- 	. 

R1461 - IV, 	Shop Rework - S.E. 12 hrs. 

2. 1 8 Shop Rework - Spark Erosion 8 	" 

3. 2 A BUR-5 SRW 11 	/1 

40  2 H RM 61 IV 4 	I, 

50  4 A UVR-5, 	Rt61 IV, 	SRW 18 	it 

60  4 B 8VR-5„ 	013H IV 16 

7. 5 A Spark Erosion, Shop rework 8 	ti 

B. 5 8 BUR-5 8 	t• 

9. 6 A RM61-III, BUR 3-III 16 	" 

10. 6 A Spark Erosion B 	II 

11. 6 8 OUR 3-IV, 	ADDC R/W 8 	II 

12. 8 A BVR-5, 	Spark Erosion R/W 16 	" 

13. 9 A Spark Erosion SRW 8 	
II 

14. 9 B RM61 - D1/D2 Dowelling 8 	It 

15. 10 A ADDC R/W BUR 3-IV, Spark Erosion 16 	II 

160 10 8 BUR-5 	SRW, 	Spark Erosion R/W 16 	II 

170 it A BUR-5 	SRW, 	Spark Erosion 16 	tl 

18. 13 A G2-DH-242 2.5" 

19. 13 A Spark Erosion 8.0 

20. 15 	A Spark Erosion 8.0" 

21. 15 8 BUR 3-IV, RM61 IV, Spark Erosion 21.0" 

22. 16 A OUR 3-IV, 	Spark Erosion 12.0" 

23. 16 8 BUR 3-III 400 

24. 19 A OVR-5 8.0 

25, 19 B Spark Erosion 8.0 

26. 20 A Spark Erosion, SRW 8.0 

27. 20 0 RM61-III 8.0 

28. 27 A Spark Erosion 8.0 

29. 23 A RM-51 8 

30. 24A RM-51, 	9,VR-5 10 

31. 25 A BUR 3-IV, 	iftapArkxkrmaism 8 

32. 25 A Duplex-I, 	SRW Spark Erosion 16 

33. 26A Spark Erosion, Rwk. 2 

34. 26 A G2 - SH- 242 8  

35. 27 A Spark Erosion, SRW 16 

36. 29 A RM61-IV, 	Spark Erosion 11 

37. 29/8 BUR 3-III, 	RM X1 16 

Total time consumed during rework = 392.5 hrs. 



REWORK d3t Tine  

Production during month of Feb.88 is as follows: 

Transmission Housing 	 Produced (Actual) 

1) G i  241 	 622 

2) G1  242/243/352 	 369 

Standard time are as follows 

1) G1 2 41 	- 120.56 minutes = 2 .0 1 hrs 0 

2) Gi 2 42/243/352_206.91 minutes = 3.45 hrs. 

Total output hours 	=(622x2.01) +(369x3.45) 

= 2523.27 hrs. 

loss due to rework = 210 hrs. 

i.e loss 	 =fi210 - 
7577777 x100 
	= 8.3 % 

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

lowering productivity by W. 

REWORK -G2 Line 

production during moth of Feb. 88 is as flows: 

Transmission Housing 	 Produced (Actual) 

1) G2 241 661 

2) G2 242/243/352 347 

Standard time for above mentioned components 

G2 241 	- 174.53 minutes 	= 2.91 hrs. 

G2 2 42/243/352 - 160.87 minutes 	=  2.68 hrs. 

Total output hours =(661x2091)*(347x2.68) 

= 2953.47 hrs. 

Loss due to rework =  392.50 hrs. 

Loss 

Hence 13075, of on 
due to rework.Thigthut ho aower qrs were wasted duri nn   ella productivity by .--adFoTtt4: 	1988(22) 

= 392.50 x 100 = 13.75 % 
2863.47 
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Grinding damage 	Use correct of wheel 
Use correct grinding 
techniques 

Lock of rigidity Reduce overhang 
Use rigid shank 

MEASURES 	iTvimk:. &RJET(DN REDUCTION 
Problems fre entl encountered in turnin and their remedial .  
measures. 

Trouble 	 Probable reason 	Remedy 
.-.-.∎.-S-•-.r0...∎.....-.-. 

1.Excessive crater Wrong grades of 
wear. 	 carbide. 

Chip too tight 

Higher speed 

Higher feeds 

Change over to P grade 
prefer4bly to lower number 
i.e. having more titanium 
carbide 

Increase the chip breaker 
distance. 

reduce speed. 

Redem feed. 

2•Edge chipping Wrong grade of 
carbide. 

Built 4p edge 

Vibration aid or 
chatter 

Wrong geometry 

Cutting edbe to 
s harp. 

Brazing stresses 
in the tip. 

Change over to toughtr 
grade. 

Increase the speed. 
Changer over to harder 
grade. 

Reduce tool bverhang 
Charge to rigid shank 
Increase feed, reduce depth 
of cut. 
Increase or decrease speed 
Reduce nose radius 
Increase approach angle 
Reduce clearance in toolpost 
side 
Check rigidity workholding 
device 
Reduce the overhang of tail 
stock spindle. 
Tighten tailstock centre 
Use work rest. 

Decrease rake angle. 
Reduce clearance angle 
Decrease approach angle 

Hone the edges with a 
dianond lap 

Use correct brasing 
techniques. 

3oTip breakage 



Trouble 	 Probable reason 	Remedy 

Shock due to 
interrgptions. 

Tool holder errors 

Use of thicker insert 
Increase the nme radius 
Support the work apiece 
change to square insert from 
triangular insert if possible 

Use negative, rake 
change to tougher grade 
carbide 
Clean Insert pocket case of 
tools with indexable insert 
Remove built up edge before 
indexing 
Tighten the shim 
Change the damaged shim 
Aviod chip breaker play 

Too much clamping pressure_  
on the insert 
Insert seating not flat 

Increase chip breaker distance 
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 negative rake 
insert) 

Change to harder grades of 
carbide 
Reduce speed 
Reduce feed if material is 
not work harderning type 
Increase feed if material is 
work hardening 
becrease approach angle 
Mncrease clearance 
Anneal workpiece 

4.Insert breaking 
at the nose. 

Chip crowding 

wrong asseMbly 

No support 
under nose 

5.Tool life too 	Rapid wear 
short, 

6.Poor finish on 	Incorrect geometry 
workpiece Increase nose radius 

Use harder grade of carbide 

Yarred by chip 	Direct chips away from the 
workpiece (Use angular chip 
breaker) 
Use positive back rake 

Incorrect cutting 	Decrease feed 
condition 	 Macrease speed 

Reduce depth of cut 
Check to centre height Shim radius project. Use same 

or larger radius 
Q-C) 



TROUBLE 	 Probable reason 	Remedy 

Shim as an insert ing 

No relief on cutting 	Use positive rake insert 
edge 	 on positive rake holder 

TROUBLE-sHoctriNG GUIDE ?OR DRILLING 

Indications 

Failure of tang 

Splitting of the drill at 
the web. 

Excessive wear of outer corners 

Breaking or flattening of ouster 
cornoers of drill at flute run 
off. 
Chipped cutting lips 

Cracks in c utting lips 

Breaking of drill 

Hole rough 

Hole oversize 

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

(23) 

Causes 
• —• — • 	• ■• • • • —• — • • — • 	s• ■••• • 

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

Insufficient lip clearance 
Excessive feed 
Excessive web thinning 
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 
should be xused for hammer) 

Excessive speed 
Hard spots in material 
No coolant 
C'ogging 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 geound 
Heavy feed 
Insecure clamping of drill/wAk 
Drill is dull 
Flute clogged by chips 

Pant improper11: ground dull dril3 
No coolant 
Heavy feed/fiyture et* not rigid 
Unequal angle or length of the 
cutting edges or both lose spindle 
Point improperly ground 
One lip doing all the cutting 



TROUBLE-SHOOTINC GUIDE FOR BORING 
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TROUBLE 	 Probable reasons 
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Chatter 

Poor finish 

Tool chipping 

Edge cracking 

Excessive tool wear 

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

Worn out tool 
Low speed 
Nose radius too small 
Very high speed 

Cutting edge not sufficiently supporter' 
Ch ,atter 
Interrupted cutting 
Hard spots or inclusions in material 

Worn out or chipped pff cttting edge 
Improper application of coolant 
Chatter 
Low cutting speed 

Feed too low 
Speed too low 
Incorrect geometry 
Poor surface finish on cutting edge. 
Excess dwell in the cut 

TROUBIE_SHOOTING GUIDE FCR GUN DRILLING 

Trouble Causes 

Faster tool wear 	 Improper point geometry 
Insufficient coolant supply 
Improper alignment 
Elevated cutting condi4tione 
Disproportionate tool overhang 
Improper grade of carbide(in case of 
carbides) 

Poor surface finish 	 Improper alignment 
Low speed 
Low coolant pressure and improper 
filtration 
Chatter 
Heavy feed rate 

Incorreect arindino of point 
Faulty wear pad 

improper geometrey 
Misalignment 
Excessive clamping of the job. 

Out of round hole 
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Trouble 	 Causes 
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Oversized hie 	 Worn out bushing 
Improper geometry 
Heavy feed 

Unsatisfactory chip mntrol Imperfect fluid system 
Improper point geo etry  
MIUMF High viscosity of coolant 
Heavy feed rate 
Low speed 
Low coolant pressure 

TROUBLE- SHOOTING GUIDE FOR MILLING 
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Problems 	 Solutions 

Chipping of cutting edge 	Use tougher carbide 
Increase weed 
Hone cutting edge 
Redeuce feed 
Use proper geometry 

Excessive flank wear 	Use harder carbides 
Hone cutting edge 
Increase feed 
Reduce speed 
Use proper geometry 

Excessive crater wear 	Use harder carbide 
Reduce speed 
Reduce feed 

Breaking of carbide 

Chip clogging 

Roughtfinish 

Use tougher carbides 
Check loose arbor 
Increase rigidity of the cutter 
or the machine 

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

Reduce sumer of teeth 
Increase chip pockets 

Increase speed 
Reduce feed 
Check axial runout of teeth 
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Problems 	 Solutions 
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Excessive chatter 

Built.up edge 

Increase speed 
Check los se arbor 
Increase rigidity of the cutter 
of the machine. 
Use proper geometry 
Try unequal pitch cutters. 

Increase speed 
Increase feed 
Select suitable grade of carbide 

Trouble-shooting Guide for Grindincl 
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FAULT 	 CAUSE 	 MEANS OF RECTIFICATION 
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Wheel wearing out 
too fast. 

wheel glazing 

Chatter marks  

wheel is too 
soft. 
Grinding wheel 
speed lower than 
that recommended 

Wrong rate of 
traverse of work 
speed 

Wrong selection 
of 'wheel 

Wrong traverse 
and work speed 

Incorrect 
dressing. 

Depth of cut 
Wheel out of 
balance. 

Incorrect 
dressing 

Wheel too hard 

machine vibration 

Use harder wheel 

Increase the wheel 
to the recommended 

Reduce the rate of 
and work speed and 
slightly the depth 

speed 
value 

traverse 
decrease 
of cut 

Use softer wheel or coarser 
grit 

Reduce speed to the recommended 
minimum 

Keep the wheel sharp by using 
a sharp diamond 
Use fast traverse and a 
grater depth of infeed. 
Increase depth of cut 
Rebalance the grinding wheel 
after running off excess coolan 

Use proper deressing tool 
while dressing, the tool should 
not be held firmly against the 
wheel 

Select softer grade or coarser 
grit wheel 

Check bearings and foundations 
Check motor for balance.if 
necessarye adjust spindle bear-
ings* 



Overheating of 
job ground dis-
coloration. 

Wrong selection 
of grinding 
Wheel. 

Spirals of work 
during centreless 
grinding. 

Wheel not cutting 
in havily on 
front or back of 
wheel width. 

Regular wheel 
width and work 
support plates 

are not parallel 
with work contact 
line. 

Fault 	 Cause 	 Means of rectification 
• ■ •■•■■■■■ •■ 10.041■ 0■ 9 ■ .....■ 0 ■•■■■ •■ •■..00 ■Ommem. 0■ 0 ■ 41 40 .■ 0■ 01,800 ■0 4. 0 ■ 0 01. 0 ■ •■ •■ ,  

Loose pully on 
spindle 
Work piece k 
vibrating, whipp.. 
ing or not freely 
revolving. 

Tighten pully 

Use suitable supports of clamps 
for long and large job* 

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

Coarse finish 

Wheel loading 

Wheel too coarse 
Wheel too soft. 

Wrong selection 
of grit and or 
grade. 

Use finer wheel 
Use harder wheel 

Use softer or rougher wheel havir 
porous structure 

Wrong dressing 

Dirty and in-
sufficient 
coolant. 

Irregular marks 
of different 
lengths and width 

Deep irregular as= Loose wheel 
marks. 	 flanges*  

Use a sharper dresser. 
Pass the tool quickly across whet 
face. 
:,rash freshly dressed wheel with 
good flow of coolant before 
commencing grinding. 
Use a copious quantity of coolant 
which must be clean and free from 
dirt. 

Clean the tnkk. 
Change the coolant. 
Use proper filter. 

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

Dirty coolant 

Choose a softer wheel or manipu. 
late the wheel so that it has an 
apparant softer cutting diction. 

Increase the volume of coolant 
flowing over the wheel and the 
component. 

Take effective steps to aviod 
chatter glazing or loading, 

Dressing grinding wheel so that 
that the cutting portion is 
relieved by 12 to 22 mm on 
either edge of the wheel wide* 

Line up guide plates wl_th lining 
bar of approximately same dia.. 
metre as workpiece being ground 

If guides are parallel and wheel 
dressed,incfease regulating; 
wheel housing angle 9More than 
regulating wheel truing device 
angle. 

(30 



INCORRECTBOOKING 

The nUbmer of pices machired or worked upon by an operator 

are recorded by supervisor during a shift° The record is called 

Daily production Report This report is used for calculating output 

hours and Incentives° It is assumed that entries machine these 

reports are richt and precise. But actually itmay or may not be soo 

If production according to Daily Production Reports and figures from 

Production circular, P.P.0 report S.N.T.Ns and rejection summary are 

m-tchedsresults differo 

The exercise of finding this difference or of cross checking 

the truthfulness of Daily Production Reports is called incorrect 

Booking. 

Incorrect Booking gives idea about the pieces which are missing 

or unreported or unattended° This exercise gives idea about wrong 

entries ximaxklax made by supervisors or wrong information conveyed 

by wnrker. The final difference gives number of wrongly booked or 

unexplained pieces. 

STEPS FOR AVIODINC INCORRECTME  XBOOKING 

1) Daily production reports should he filled with utmost accuracy 

after physical verfication of pieces° 

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



undertaking of this exercise. roreoVer W.T.P. will give clear 

picture of production at any moment. 

3. Information about the pieces machined or worked upon should 

be complete e.g. 

i) In case of F.S.T., nuMber of pieces produced during 
a shift are hardly mentioned and as such Trohlem of 
quantity flowing arises. 

ii) Entries are ambiguous. One cannot differentiate between 
0241 and G 352 as entry is G/241/352. Exact quantity of each item machined is not knowno 

(33) 
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Dec. 

1 

75? 

694 

792 

766 

779 

618 

722 

526 

768 

775 

603 

764 

741 

22? 

720 

5 83 

696 

488 

INCORRECT BOOKING IN CASE ti G2 — 241 

SOD. Operation 

1. Top face milling 

2. Bottom Face Milling 

3. Top face dowelling 

4.  

5. D1iO2 facs milling 

6. T/B drilling 

7. Di side drilling 

B. 	02 side drilling 

9 	P T.D.f ace drilling  

10. 7/0/01.  

11. rapping all sides 

12. Boring S.N. 

13. Bering D,/-1 

14. Circlip Grooving 072 

15. Grooving 0100 

16. Counter Flaring 

17. Drilling & Reaming 10117 

16. 	Drilling & Reaming $60 

Oct. 
_ 

Nov. 

740 718 

694 733 

694 774 

696 753 

715 952 

713 910 

642 1004 

650 906 

707 921 

686 800 

639 865 

706 813 

690 834 

806 1381 

618 1162 

670 754 

723 985 

698 900 

11,...=■.:72■=■713■=m.= 



Oct. Nov. Dec. 
=1.,=1." =.,77-1..=■=1■=.0. = 

Produced 405 785 552 

Rejection 47 68 55 

i1IP 371 234 283 

G2 — 241 : 

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

No.of finished pieces in 3 months is 

= 2215 pieces. 

= 405+785+552 

= 1742 

Total Rejection = 160 

WIP at end of December = 283 

Unreported pieces = 2215 — 1742 

—180 

= 473 — 180 = 293 

Difference %LT: unreported pieces — W.I.P. = 293 — 283 = 10 

Therefore missing number of pieces or the wrongly booked pieces in 

three months is 	= 10 

C5) 



INCURRECI 8UUKING IN CASE OF INTERNAL iiti1ML)1Nli 
ON WI9W 	IN 	DAN IVRY, =-_ 1988 	=-= 

Date/ Shift Components 
llama 

Code 
no. 

No, of components Idle time 

IA Spline Shaft 01 1U0 2 hrs. 

12-A Sliding Gr.ist. - - - 

12-8 Sliding Cr,iet, 01 60 1050 hrs. 

13-A Sliding Let, - 125 - 

13-8 Sliding Ist, - 26 - 

13-C Sliding Ist, 01 55 1.50 his. 

16-8 Intermediate shaft 01 10 2.50 his. 

16-C int„Shaft - 10 - 

18-4 Int,Shaft - 18 - 

19-A Int,Shaft - 106 - 

19-b int.Shaft 06 135 No power 

19.-C- Int„Shaft - 120 - 

20-A int. Shaft - 45 - 

22-C Primary shaft 242 01 /5 2.50 his. 

23-A Primary shaft 242 - 219 - 

23-8 Primary shaft 242 - - 

24-A H/L Cluster Gear 01 10 4 his. 

24-A H/L Cluster Gear - 40 - 

24-H H/L Cluster Gear - 110 - 

25-A H/L Cluster Gear - 97 - 

27-A H/L Cluster Gear - 17 - 

27-B H/L Muster Gear - 115 - 

27-C H/L Cluster Gear - 83 - 

28-A 51dg.5/6th 01 1 2.50 his. 

29-8 Spline shaft - 26 .. 

00 
ky 
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PROJECT NO-2 

WORK SIMPLIFICATION 

IN 

M.M.S. 



MATERIAL MOVEMENT 

1. in 01 line 

ADDC S.PM Boring machine and Hcrizental milling machine 

share a common table.qpace is very less and as such loading 

and Unloading consume much time and effort. 

Each machine should have a separate table where products 

can be kept easily and material handling will be okay. 

2: Floor/Obe is neither smooth nor clean.This makes the 

movement of trolleys inconvenient and jerky. Due to lack 

of proper floor material movement consumes about 20% of 

machine time per job. Morevoer a no. of pieces are damaged 

e.g. breaking of flange. 

3. Due to lack of space near cross lift loading and unloading 

of 0 1 and G 2 components becomes more time ccasuming and 

effort consuming. Moreover G 1 components share a single 

table and as such problem of loading and picking a particular 

component increase. The pieces lying close to aisle are 

placed while those near supply store are lift unattended. 

space for trolley movement is very less. 

4: crosss lift is not used so as to save time. Compenentsa-e 

picked gp and kept mercilessly on one another. Thos renults 

in flange breaking. 

5. About 3 machines share 1 hoist and as sudI material movement 

,handling large time. 

No. of troklelys should be equal tolloo. of milling 
[ 

machines + No. of other machine 
3 

6. For fiend a'7.el horizental paths, material shold be meved 

by hand or gravity.Gravity chutes and slides should be 

) 

cwie 



encouraged. 

In 	of sincjle boring head machines in G 2 section 

chutes should be provided 

These were provided. 

MATER/ 11J,, HANDLINC 

Study of material Handling iincludes moving of raw r7aterials 

from receiving stores through production processes to hhe packing 

of final production most efficient by *itte.  manner so as to produce 

and achive higher productivity at a minimum handling cost. 

1) GRAVITY OPERATED chutes are motteennomical awl should be used 

wherever possible. 

2)yaterial should he moved the shortest route. 

3) Use of fork truck should be encouraged. 



RECOMMENDATIONS FOR MATERIAL MO _J\JE 15  

ENGINE 

Perkins P4(I) 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 lbs. 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 

(102 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 
manually 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  

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 1 6', 

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 Capacity Chart 
Based on mast in vertical position. 2400 

(For Simplex mast) 16 

Mast 
Simplex 

Diesel Engine Perkins P4 (fl or 
Cooper MVC- 4 (I) 

Lift speed m/s 	
Laden 	 

	

 	0.34  
Unladen . 	 0.37 

Lower speed m/s 	Laden 	 ... 0.46  
Unladen . 	 0.36 

Travel speed kmitt 	
Laden 

' 	Unladen 16.4  
Weight kg 	Laden 	 ... 5575 
(With 2360 mm simplex mast) 

L.— Unladen  	. 3575 

h. 

1 200 

000 

LOAD CENTRE -LC" 
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4— 2405 	  
	  3405 	 

160 
UNDER 
MAST 

+450*. 
Oy4 	 1000 —f 

• 

k+iote: Following changes in Dimensions with Triplex mast 
• Front over hang 
• Overall length without forks 
• Equal aisle 
• Aisle right angle turn 

480 mm 
2435 mm 
1920 mm 
3640 mm 

Lift Specifications—Simplex Mast—Single Front Tyres 

O.A.H. 
h1 

Free 	Fork 
Height 

h2 

Max. Fork 
Height 

h3 

0.A.H. at Max. 
Fork Height 

with Load Back 
Re Rest 
h4 

Fork Spread 
with Load 
Back Rest 

Tilt 
Capacity at 
24 inches 

Load ;entre 

Capacity at 
500 mm 

Load Centre 

Inch 	mm 

74 	1880 

93 	2360 

Inch 	mm 

16 	405 

16 	405 

Inch 	mm 

106 	2690 

144 	3660 

Inch 	mm 

154 	3910 

192 	4880 

Inch 	mm 

365S 	930 

368 	930 
4.. 

Fwd 

6' 

6' 

Back 

12' 

12' 

lb 

4000 

4000 

kg 

2000 

2000 

Lift Specifications—Triplex Mast —Single Front Tyres' 

74 	1880 

93 	2360 

45 	1145 

541 	1385 

156 	3960 

213 	5410 

204 	5180 

261 	6630 

36 5  

	

S 	930 

	

36; 	930 

3"' 

3' 

6" 

6' 

3900 

1500 

1960 

680 

•Dual tyre execution on application. 

D'mensions are in millimeters/inches and are subject to change without notice. 
Ditlensions/speeds are subject to variation of + 12%. 
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CYUNDEIR 

• 
RELEASE VALVE  

PRESSURE 
RELIEF VALVE 

NON RETURN 

VALVE 

BREATHER FILTER 

SUCTION STRAINER 

OIL TANK 

Manual Hydraulic Pump 

S 
C 

S 
0 
R 

All lifting tables feature a heavy duty platform with deep 
side skirts to give minimum distortion. The base frame is 
robust in construction and is suitably braced to withsttrid 
twisting moments. For higher capacity models, the 
cylinders are mounted between the scissors legs, to 
eliminate distortion 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 hydraulic 
systems are offered, i.e. Manual Hydraulic and electro-
Hydraulic system, In both cases, the power pack consisting 
of the oil tank, hydraulic valves 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 controls 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: This consists 
of a DOWTY make double acting hydraulic pump, with a 
built in overload safety valve and a precisely controlled, 
screw type lowering valve. Lift is obtained by working the-
ram pump handle. The lowering 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, 
operating in cast iron cylinders create pressure at each 
stroke of the handle. A special feature, which considerably 
facilitates maintenance, is that the pistons have no rubber 
seals. 

ACCESSORIES & SUPPLEMENTARY 
ITEMS 

1. KICK OVER FLAP: A kick over flap fitted to the edge of the 
liftable platform allows any gap between the platform and 
the adjacent surface to be easily bridged. The flops 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, ether 
fixed members' or as hinged members. All handrail:, are 
easily removable from the platform. The standard height of 
the handrail is 900 mm. 

0 	 

11 
3. BAR WHEEL STOP: If a wheeled truck is raised on a liftable 
platform, it is advisable to fit a wheel stop across one edge. 
The stop comprises of a bar, which protrudes above the 
platform surface as the platform rises and automatically 
retracts flush,when the platform reaches its lowest position. 
It is not possible to retract the bar when the platform is raised, 
due to a geometric lock in the linkage. Fitting a bar wheel 
stop to a standard platform extends the platform length by 
about 100 mm. 

O  

 ffrTnlYrirrig);2 05 
LOWERED 	 RAISED 

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

OTHER HULK PRODUCTS 

o HYDRAULIC PALLET TRUCKS 
o HYDRAULIC FLOOR CRANES 
o HYDRAULIC STACKERS 



HYDRAULIC CYLINDER 

OIL TANK 

RELEASE VALVE 

SCISSORS 

PRAM TYPE HANDLE 

HAND PUMP HANDLE 

HAND HYDRAULIC PUMP 

SCREW DISC BRAKE 

F 

SWIVEL CASTORS 

PISTON ROD 

HYDRAULIC CYLINDER 

B. 

   

    

   

A 

    

    

    

PISTON ROD) 

 

LIFTING TABLE 

   

     

Single Scissors (SS) Liffable.  

B 

LIFTING TABLE 

4 11  1°1  I I °:1 br  

PRAM TYPE HAND: \ 

HAND PUMP HANDLE 

HAND HYDRAULIC PUMP 

E  )0.  / 

SCREW DISC BRAKE / 

0 

SCISSORS 

RELEASE VALVE 

SWIVEL CASTORS 

A 

Double Scissors (DS) Liftable 

4A) 
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CLAMPING AND UNCLAMPING 
AND 

LOADING AND UNLOADING 

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

is lost and xaggSt same is the case with clamping and unclampinc. 

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

By designing more approptate and less time consuming jigs we can 

reduce the non productive time. Following arc some sugcestions 

which were forwarded, 

1) On machine FN3H, new milling fixture can be designed. This will 

hold job by 2 clamps rather than 4 claps. Thus shorteninr- the 

loading and clampinc time° Productivity will he enEhanced as 

effort durinc clamping and unclamping will reduce to half of 

the present° 

Two brackets should be erected midway between present Brackets 

and clamping should be done on these° Thus decreasing the number 

of clamps from 4 to 2. 

This will reduce unproductive time. Moreover mantime will be 

reduced. 

2) on macnine FN3h, D1/D2 side milling 2 clamps will be sufficient 

instead of 3 clamps. Locating of job will become easier in 

case of two clamps. This willddfinitely increase productivkty. 

3) rz.11ing jig for G1 top  s  ide should be modified alongwith 

clamping part° in this case, mmaCwashaXcan he used for clamping 

purpose instead of 4 clamps 	Location of jobtelamping,loading 

and unloading will become safe and convenient° Moreover about 

50% unproductive time will he reduced° 

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

intetfering. This will eliminate following elementary movements 

and save time and effort. 

00 



1) Search 2) find 7) Select 4) transport 5) Position 

6) Assemble 7) Disassemble 8) Release 1ioa 	9) Transport empty 

The cycle will be  as follows 

Grasp - Use - Preposition -Rest 

5) In case of all drillint, 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 seanch for tools.Noreaver 

the drills reamers and other tools should be placed in order of 

their turn or in sequence. Tools should be in opertaors reach° 

By fixing the position of tools f ollowing elements are 

eleminated: 

1) Search 

2) Find 

3) Select. 

Thus in case of drilling, Leaning and toping loading and 

unloading of tools bec omes easier and conivenient. 



STUDY OF SEQUENCE or ELEMENT S 

OPERTION -DRILLING 

Sr.No. 	Elements 

1) Helper keeps the job on the table. 

2) 	
Oper-tor shifts the job and brings out the working face. 

for 
3) Ope 	icks up the jig. 

4) 	Operator rests the jir• on job. 
-tor 

5) OperXixe the jir on to the job. 

6) 
Operator searches for clamping devices,picks it and starts 
el:Opine the jig. 

7) 
Operator pulls the piece tweards himself any' locates the job 

sp ace. 

8) Sets the feed,depth.ReP.M. 

9) searches for -'1rillepicks it upe 

10) Fi:-es drill in the collet/spindleo 

11) Brines the drill rapidly down wards. 

12) Locates the hole. 

13) Drilling is donee 

14) Drilling is brought upwards* 

15) Machine is switched off., 

16) Drill is taken off. 

17) Kept on table. 

18 	
Searches for other drill/tool,picks it up and again repeater 
the steps from Sr.No. 10 to Sr.No.18. 

19) unloading. 
Elemiants corressponding to Sr.No.2,3,4,5,6,8 and 9 are not rquired. 

The helper can be asked to keep the job in (roper manner to pick the 



2nd jig and rest it on the piece and cl:vp it properly. 

During the time the operator c7In remove the 1st jig and unload 
the job. Position of tools should be fixed inorder to eleminate 
Sr.No.9 

69) 



1NSPFCTION 	III 	 E 'CHER_  

To ensure that a complete check is kept on the quality of 

-our ch as ed parts, mat er als equipment and manuf act Ix ing accuracy at 

all stages in production, The quality  department has been organised to 

-perform the following functions :- 

1) Raw Material Inspection 

2) Inspection of bought out parts ani sub-oontracted pa.rts. 

3) Ctecking of p Its male in the factory 

4) Inspection and test of finished part/products. 

5) Gauge or instrument inspection 

6) Tool Insrection. 

RAW M, VIAL INS ;CPI.GAT  

Procedures for incoming material inspection vary considerably 

with the types of materials used 'art the quality steniards specified. 

Generally following necks are made : - 

i) Dimensional deck 

ii) Test of physical properties like tensile strength, compressive 

strength, ultimate strength, 'b rdness etc.  

Chemical composition is verified. 

Usu?-113' ona/two samples are inspected from each batch of material 

re calved. 

INSPECT' TO N OP BO UP T 1J'.,T Al) SUE -CL RiniP  

These puts are checkei for 

i) Dimensional accuracy 

ii) Physical properties like hardness and strength 

Dimensional inspection may sometimes be on all the parts received 

but gener ally only a per 	of the batch is ch eeked • 

•• •2• • •• 
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C771,aICING OF PkTS FiLliD14 IN T7.5 FACTCRY  

Controlling the quality of • e.11 parts manufact ured in the factory 

usually repress,nt's the largest and most difficult function of a quality 

control department . It 

components off the new 'Set up and then sample 

periodically from the running job with or without reference to a statistical 

quality control chart . 

ii) 	To sample from. th 3 completed bat c . 

iii 	To view all, the completed parts . This is time consumint.; and is 

not normally used x unless the process is performed 1A:ad:r conditions of 

ma"ginel accuracy with the possibility of a high *per centage of rejects. 

Continuous production me,thouts obviously demand a contirilous form of 

inspection and where type production is used it is usual to station 

inspectors at aiRlstrida specified stages in the manufacturing pro ce s 

Urine ce ss At'y iZna16nrs inspections operations should be eliminated as they 

increase the cycle time and hence cost of production. 

Apatroi viewer should be employed to s4imple components coming off 

each operation. This type of inspection is useful when new operations 
ere 

being trained, as it allows aided concentration on trouble-spots and often 

leads to a consider able reduct 	in scrap and work requiring rectification/ 

rework. 

Increasing emphasis is being placed on operators checking their own 

work, it help to relieve monotony, it creates a 113w !Mika pride in the vork, it 
develops a feeling of quality-consciousness and leads to a reduction in the 

• 

•• • • •• •• 

is affected considerably by the type of manufacture 

and by the quantities produced . For batch production, there are main 

methords 

i) 	V jawing the first 
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amount of s ar. /r je et 
io n and work needing rectification/rework. 

Operator inspection canoften be performed during the automatic 

cl: tit of the machine if this can.not be arr anged an appropriate 

increase in the allowed tille for the job must be mad 

that automatic measurements could be used to 

provlde a certain amount of adjustment to tool sett ingS 

eliminating the Xsza need for a setter, except to replace 

tools. 

thereby f rther 

or re-grind worn 

a 
 FINIS MOVUOIS 

check as finished products is of improsrbance since 

it is the last chanos of finding imperfections that may render the product 

unsuit able to the customer • This final inspe et or 
1K.;33 two forms whid-,  

may be performed simultaneousl,y 

if the acrear ance is to st and ard and may include a dimensional check. 

• The first is a visual check to ascertain 

The second is a functional test to ensure that the product 

performs to specification. 

It parte sre  to be made to a required standard of acan.aq. the 

measns of d-eckirg these ports must .uhe,mselves be maintained to a high 

standard • Generally, the tolerance on the accuracy of gauges is about 

10 rercent of the components tolerance. 7eriodic exaxination of gauges is 

Pe ,s 'y • 
New gauges must be examined to ensure they have been accurately 

male. This work is usually done in a et andscds room *ere cOnlit ions of 

20 G 	elimina;e expansion errors. 

	

temperattTe are closely controlled at., 	
_ 

	

, 	o 

• • • .4 • 

It is feasible 

The quality 



TOOL INSPECTION  

The purDose of tool inereo-v:_on is rot so Much to check the 

accuracy of tools against their drawings as to ensure, that they are safe, tuzzli 

functionally sod ani will produce a component within the specified 

tolasance • A frequertly used method of mimic &saki% consists of an 

inspection of -ss„Pple components male from the.  tools • 

53 



RECOMMENDAT IONS FOR I t.  ISTCT ION G AWES  

DEPTH  COLES 
• For convenient and rapid measurement of bore depths. 
• Base length 80 mm. 

TYPE READING RANGE GRADUATION 

E15810 01 	mr,  0-200 mm 10.0 
E158/3 0.01 	mm 0-200 MM 100-0 
E158/1 0.001 	in 0.8 	in 100-0 

IBAKER  

	

t 	
40 	 60 

50 

C-11.  PUSH DOWN TYPE 
SERIES E138 

TfirekirESS GAUGES 
""*!,•7791,-P•r,F-m,  

SERIES E142 

D For rapid thickness checks. 

D Supplied with 10 mm Flat Anvils. 

D 20 mm Flats Anvils available on request . 

TYPE READING RANGE GRADUATION DEPTH OF
THROAT 

E130.0 

E
E

 E
E

 
E

 
E

E
.E

 E
E

E 'E E
  E

 E 

-
 o  § 	

-
 -

  
0
0
0
0
d

0
0
0
0
 

100 	mm 0-10 20 mm 
E130.'3 100 	mm 0-100 20 mm 

E130 1 0 5 	in 0-100 20 ram 

E14210 10 0 	mm 0-10 100 mm 

51421 , 0 0 	mm 0-100 100 mm 

E142 1 0 5 	in 0-100 100 mm 

E138'0 250 	mm 0-10 50 mm 

E1383 250 	mm 0100 50 mm 
E138 1 1 0 	In 0100 50 mm 

• 
I® 

NOM 

▪ Versatile combinations for various gauging applications. 

TYPE READING RANGE GRADUATION 

U101 0.01 mm 2.0 mm 0-50-0 
U102 0.01 mm 2.0 mm 0-100 
UI51 0.001 in 0.1 in 0-50-0 
U152 0.001 in 0.1 in 0-100 



34 6 for 301. 302) 
44 9 for 303. 304J 

*-31 8 for 301, 302 
41 7 for 303. 304 

STANDARD ACCESSORIES 
0 635 

0(1 

HEIGHT GAUGE ADAPTOR 

3 00 

UNIVERSAL CLAMP 
All O■ MENSIONS iN M 

	1 

DIMENSIONAL DATA 

• Self Centralizing Feature ensures measurements with 
minimum skill. 

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

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

• 22-50 mm range supplied with Rotatable Shoe tips 
for longer life. 

• Available with accessories in a sleek wooden box. 

TYPE READING DEPTH GRADUATION 

22-50 mm Range 

702 0.01 	mm 150 	mm 0-50-0 
717 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 
DOS 0.002 	mm 250 mm 0-10-0 
053 0.0005 in 10 	in 0-25-0 
D61 0.0001 	in 10 	in 0-50-0 

BACK PLUNGER T9PE 

• For gauging in difficult machining situations. 55 

TYPE READING RANGE GRADUATION 

F01 0.01 mm 2.0 mm 0-50-0 
F02 0.01 mm 2.0 mm 0-100 
F51 0.001 in 0.1 in 0-50-0 
F52 0.001 in 0.1 in 0.100 

* Auto-Reversal 
	

* Fitted with Jewels & Swiss Miniature Ball Bearings 	* Supplied in wooden case with accessories. 

TYPE READING RANGE GRADUATION 

302 0.01 	mm 1_0 	mm 0-50-0 
301 0 0005 in 0.04 	in 0-20-0 
304 0.002 	mm 0.2 	mm 0-10-0 
303 0 0001 in 0.008 in 0-4-0 

ACCESSORIES FOR LEVER TYPE DIAL GUAGES 

Sr, 
o. Description Sr. 

No Description 

1 
2. 
3 

Stylus 1 mm 0 Chrome 
Stylus 2 mm 0 Chrome 
Dovetail Spigot Assembly 8 mm 

4 
5, 

Height GaugeAciaptor 
Universal Clamp 



PROJECT NO.3 

WORK SIMPLIFICATION 

IN 

L.M.S. 



WORK SIMPLIFICATION ILL L.M.S. 

Keys and spanners should be left as such if these are not 

interfering to that followinc elementary movements are eliminated. 

1) Search 2) Find 3) Select 4) Transport 5) Position 6) Assemble 

7) Dissassemble 8) Release Load 9) Transport empty. 

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 milling. 

3) In reaming operationf spanner was made stationery. 

4) Spanner in case of boring operation by end on Can Rod 115. 

5) Spanner in case of 1:ey way milling of less shaft 115. 

6)Followinr cycle (a) is reduced to cycle (b) 

a) Search - Find -Select - Grasp - transport loaded - Position - 

Assemble - Use - Disassemble - Preposition - Release Load - 

Transport empty. 

b) Grasp - Use - Preposition - Rest 0 

Tools must he kept at a particular place and occupy fixed 

position w.r. to working x table. -Tools should be well within 

reach of worker. Following element ary movements are eliminated. 

Ps 



1) Searth 2) Find 3) select • 

1) Keys/s-)nner in case of taper Grinding Cm shaft 115 
Reanerso 

2 )goring/tappinci tools incase of of tapping all 



seconds. 

seconds. 

seconds° 

seconds* 

seconds. 

WORK SIMPLIFICATION IN LIGHT MACHINE WORKSHOP 

SubjecttImprovement in productivity regarding parting off 
operation on power Hacksaw by using newly designed 
fixture accomalating too jobs simultaneously 

Operations Parting off Con Rod 115 

Machine t Parting off Power Hacksaw 

Make 	t COOPER 

Standard time per job = 4.8 minutes (according to /ED) 

Observed timings in case of single job 

Elemants 	 time 

1.Picking of job and keeping 
it on bed. 

2.60lating and fixing it on 
bed. 

30Assembling of clamps and 
tightening of unite 

4. Bringing the cutting blade 
down from unit 

5. Cutting time 

6. Switching off and adjusting 
the blade certain height. 

7. losseninc the unit 

5 seconds 

15 Seconds. 

10 seconds. 

5 Seconds. 

160 seconds. 

7 seconds. 

7 seconds. 

8. Disassembling of clamping 10 seconds 
unit. 

9. Keeping away of parted off 7 sedionds. 
job. 

Total observed time 	= 219 seconds 
= 3.7 minutes. 

Preposed timings in case of double loading. 

1. Picking up jobs simultaneously and 
keeping on them bed. 

m 10 

2.  Locating 	and flying of Is: job. = 15 

3.  Locating and fixing of IInd job. = 15 

4.  Assembly Ist clamp and nit = 5 

5.  Assembly IInd clamp and nut = 5 



6. Tightening of /st unit 
	

7 seconds. 

7. Tightening of 2nd unit 	 seclorxds. 

8. Bringing the blade down 	 3 seconds* 

9 o Cutting time 	 205 Seconds. 

10 Switching off and adjusting 	7 seconds• 
blade in rest position. 

11 Loosening the 1st unit 	 7 seconds. 

12 Loosening the 2nd unit 	 7 seconds. 

13 Disassembling 1st clanp 	 5 seconds. 

14. atsassembling 2nd al amp 	 5 seconds. 

15 Disassembling 1st job 	 5 seconds. 

16•Disassembling 2nd job 
	

5 seconds. 

17. Keeping away of jobs 	 10 seconds. 

Total. time for party off two 
jobs 	 323 Seconds. 

in 5.6 minutes. 

Gain in minutes in case of proposed method 
as per atsndard time 	 =(2 x 4.8).6.6 

Is 9.6 .5©6 Ira 4.0 minutes 

Percentage gain 4.0 x 100 of present S.T. 	0  A-0-pe  = 42 % 

Working at 70 P. I. we will be getting(84x2),47)0 117 Jots 
in a shift of 8 hrs. 

Presently we get just 65 jabs at 70 p. /•• 

Therefore increase in productivity Itt 117(-) 6 5 = 52 

Thus productivity is enhanced by 52 
X 10 0 	Et) % Sr 
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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 
torque 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: M 3 - M 42 

z-Quick Change . 
Piing Chuck Type SBK 

counterboring, 
imfering, reaming and 
ping operations on 
ling, radial drilling and 
machines. 

ck change systems 
i automatic locking of 
adaptors in the chuck. 

Ilchanges can be made 
spindle stationary or 

ning. Minimum move-
nt when changing tools. 

h concentricity by the 
illy and radially free-of-
y location of the adaptor 
Br. 

tge: MK 1 - MK 5 
M4 - M 48 

Bilz-Quick Change 
Drilling Chuck 
Type ASBK 
for drilling, counterborina, 
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-nano operation. For 
drilling, counterboring and 
chamfering operations on 
special purpose machines, 
transfer lines and multi-
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 55058. Smallest 
centre distance between 
spindles 12 mm. Quick 
change drilling adaptors 
with length adjustment to 
suit tools with morse tapers 
or parallel shanks. 

Range; MK 1 - MK 3 
Diameter 1 - 9 mm 



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 series 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 parallel float 
to compensate misalign-
ment between hole and 
tap. 
Range: M 3 - M 42 

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 
ICY rapping 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: M 1 - M 48 



PROJECT NO. 4 

PREPARATION OF BASIS 

FOR 

BUDGET 



SOME DEFIrITION REGARDINC INVaITCRY 

1) Dead stock- 'Which is not 1,-.)einc used at present. It is lying 
in store. 

2) Excess work- Ithich is surplus as compared to requirement itlfor 

a o.,).rticular period. 

3) Useful stock- ,ihich is beinT used at present° 

4) Dead stock-value is the cost of all those tools and accessories 

which are lying in store and termed as dead stock° 

5) Inventory is an annual c§tercise conductinc by the manufacutring 

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

Stock, useful stock etc. 

FORMATS F0:2 CARRING IrWaTTORY 

1) Enlisting of all the iterns,their rates,their rarked and usage 

rate° 

2) Codification of itense Items were divided into g roues and 

categories. These were assioned cores. Codification will made 

prodess of issuing, returning etc. easy. 

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

against the item, 

4) Randomly its were physically checked so as to see wYether 

leel4er is correct or not. About 400 items were checked. 

5) Entire store stock was recorded in a °roper sequence according 

to codes. 

6) Dead stock was separated from ale rest >ma of stock. Dead stock 

value was calculated and reported to authorities. 

7)List of useful -4,:ock and excess stock was made for raisinr- indent. 



RESULTS  

After inventory dead stock value was found to he 5 025 lacs 

and Excess stock value was 70,0000000 On selling the dead stock 

a large anount of money can be recovdred0 

The list of useful stock helped in rais:;.ng the annual indent. 

(6 4) 



S.;JO. DESCRIPTION 

	

- 1. 	Gear Shaper Cutter for 
8u11 Gear 

2. Lay Shaft/PTO Shaft 
241/242 Shaper Cutter 

3. Lay Shaft 241 Shapter 
Cutter 

4. Primary Shaft 241 & 
C.M.Gear Shaper Cutter 

5. Quick Start Device Gear 
Shaper Cutter. 

6. Hob for Spur 2nd/3rd/4th 

7. Hob for Lay Shaft 241 

QTY UNIT 	COST 	RS. 
06 3392.00 

05 2442.00 

05 2808.00 

01 2457.00 

03 2184.00 

10 4516.00 

03 5150.00 

18. 	Serration Broach 

De d kt-ckVoLa- 
tots 

adt 

31,370.00 	31,730.00 

=Po 344541 at) 

0 1 

DEAD STOCK A N AL YSIS 

TOT AL PR ICE RS. 

20,352.00 

12,215.00 

14,040.00 

2,457.00 

6,552.00 

4516, 00 
152445.00 

8. eull Gear Hobs 

	

It 	 NA 	 NA 

9. Lay Shaft 242 Hobs 	 -IL 	3948.00 	4113%.00 
10. Primary Shaft 241 Hobo 	cl 	4303.00 	E41-4J1.00 

11. Integral Rear Shaft Hob 	47 	4098.00 	28)6S6 :0  
12. Spline Shaft Hob 241 	 03 	 5035.00 	15,105.00 

13. Hyd. Shaft Hob 	 00 	2093.00 	 (5 ,00 

14. Hyd. Shaft Hob 	 eo 	2600.00 	 0 .00 

15. Gear Hob 4mm 	 01 	1638.00 	1,638.00 

	

03 	15503.00 	46,509.00 

17. 	Engine Gear 
RH/LH AL 	13,367.00 	np44.00 

 

 

(Special ) 

16. 	F. D. Ge ar Shaving Cutter 
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FOIMATION)INSERTS CONSUMPTIONj CALCULAXION OF MILLING COST PER 
COMPONENT. 

Step I 	'otal number of inserts issued during a particular'period 
isgiven by tool clip. From the number we can calculate aver 
consumption per month. 

Step II: The ntmber of components produced ( of each type) during th 
particular period are noted from production circular or can 
be taken from daily production report.. The figure is daily 
produce reports is accurate* 

Step II/:To the figures fry production circular we add 10% of 
the produced quantity so as to account for rejection/scrap0 

Step IV :Calculation of the area of each type of componentto 
he milled and converty it into some standard. 

Step V :"dotal, area milled during the corressponding period is 
calculated by multiplying area milled and nuMber of 
pieces produced. 

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

Step VII: Number of standard components produced during the 
particular period are calculated after determination 
of multiplying factor. 

Step VIII: Area milled per insert is calculated as follows: 

Area milled per insert la Standard component x Area of standard 
Total no. of inserts consumed 

step IX s milling cost is calculated as fdalawst 

Milling cost per unit area m Cost of Insert 
Area Milled per insert. 
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FORMAT FOR CAUCULATING TOOLING COST 

Step I s All operations carried on a component are enlisted. 

Step II s Tools which are used or applied on components are 
enlisted alongwith their cost. 

Step Ms Consumption of tools during a particular:  period 
is taken from store or tool cribs record. 

Step IV s Total no. of pieces of each component produced during 
the particular period is given by daily production reports 

Step V s Total number of points or areas to which a tool is 
applied are noticed. 

Step VI s Total number of points/areas applacations are 
divided by no. of tools of a particular kind to 
obtain No. of points/applications per tool. 

No. of poi*ts/applidations per too give its usage rate. 

Step VIII Unit cost is divided by No. of points/applications 
per tool give cost of tooling per component of that 
particular tool. 



TOOLING COST IN CAST-3  OF DRILLS, TAPSLIZEAMER7  

S.No. 7001 Desgription Unit tate Holes/Tool Cost/Hole 

1 2 3 4 5 

1.  TS71, 4.0 MM 108 326 0.33 
2.  si 5.0 mm 110 1244 0.09 
3.  li 6.0 mm 110 142 0.79 
4.  0 6.5 mm 113 2044 0.06 
5.  11 6.8 mm 52 497 0.11 
6.  11 8.0 mm 127 603 0.22 
70 /I 8.4 mm 180 300 8 0.06 
8. •1 9.0 mm 245 775 0.32 
9. ti 9.5 nrn 135 800 0.17 
10 11 9.7 mm 135 1507 0.09 

11 II 10.0 mm 254 124 2.12 
12 ft 10.2 mm 184 3332 0.06 
13 11 10.5 mm 140 884 0.16 
14 ot 11.0 mm 82 471 0.17 
15 ti 11.5 inm 85 1554 0.05 
16 11 11.8 mm 191 297 0.65 
17 It 12.0 nun 86 3609 0.03 
18 II 12.2 mm 207 2552 0.08 
19 II 12.5 nun 86 2 461 0604 
20 41 13.8 nun 264 597 0.44 
21 " 14.5 mm 264 2137 0.13 
22 of 15.0 mm 164 2350 0.06 
23 11 15.5 nun 142 1450 0.09 
24 11 16.0 mm 145 1200 0.12 
25 /I 16.25m 287 637 0.46 
26 II 16.8 mrri 22D- 3700 0.06 
27 II 18.0 nun 172 457 0.38 

em) 



1 2 3 4 5 

28 TSEL 10.5 rom 629 375 1.68 

29 et 23.8 mm 677 412 1.68 

30 24.0 mm 290 1540 0.19 

31 /I 26.0 ram 343 400 0085 

32 28.2 mm 427 1900 2.25 

33 35.0 mm 802 387 0.32 

34 37.5 MM 961 272 0.34 

35 55.0 mm 500 7200 0.07 

10111111=M 

1 T/Sh Core 
Drill 	31.0 mm 660 907 0.73 

2 n 36.5 mm 1139 457 2.53 

3 i• 39.0 mm 1374 5750 0.24 

4 /I 44.0 trim 171)1 4000 0.43 

5 11 47.0 mm 1897 180 0 1.05 

1.  M/c Tap M 6 x 1 47 1603 0.03 

2.  1, /4/8 x 1.25 50 2100 0.03 

3.  11 1410 	x 1.5 65 1750 0.04 

4.  ii MlOx 1 72 800 0.09 

5.  et M12x 1.75 91 4100 0.02 

6.  le M12 x 1.5 99 1000 0.10 

7 • 11 M14 x 1.5 120 125 13 0.10 , 

8.. to M14 x 2 120 1800 0.07 

9• t• M16 x 1.5 120 27 00 0.04 

14 11 M16 x 2 120 275 0.46 

CW) 



1 	2 3 4 5 

11 We Tap M18x 1.5 191 350 0.55 

12 11 	M18x 2.5 200 482 0 .41 

13 11 	M30x 105 300 750 0.40 

....■•■••■••■•■•••110.10 

1 T/Sh.M/c Reamer 10E8 103 1400 0 .07 

2 " 	" 10D11 103 1200 0.09 

3 u 101-17 103 575 0.18 

4, P 12E8 121 800 0.15 

5. u 12H7 121 '4300 0.03 

6. 11 13H12 155 2400 0.06 

7. u 15H7 155 2200 0.07 

8° u 171-17 151 1000 0.15 

9. u 18118 191 400 0048 

10 " 18H8 197 400 0`.54 

11 " 20Fr7 226 490 0.46 

12 11 25H7 332 400 0.83 

13 1/ 321-18 593 900 0 .66 

14 u 37.5 909 470 1'4,94 

15 u 44.5 1530 1900 0.81 

cr) 
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PROJECT NO. 5 

COLLECTION OF DATA 

REGARDING 

OUT HOUSE TURNING 



FORMAT FOR COLLECTING DATA 

Step-I 	Recordin of weights of Forgings. 

As balance was not Imavailable in factory premises I took 

the forgings to a nearby Karyana shop. Two/three pieces of each item 

taken* wwere Average weight was considered. 

Step-II. Tlecording of weights after pre-machining/Pre broach turning 

I went to vendor and weighed each of assigned items. 

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

Few nieces were weightd in factory premises while others 

were weiehtd at vendors works 

Step-IV. Recording of weight of Finished Job. 

All items were weighed in factory. 

Step-V. Scrap at at each stage was calcul7ited from difference in 

weights. 

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

material department. 

Step-VII. Recording of times of Turning. 

I visited vendor's works for this 7art.After careful 

bbservation, times were recorded alongwith the tool being used 

speed, depth of cut an ktqq) 'imings for pre-broach turning and 

Finish blank turning were recorded in case of Gears ann shafts° 

Step-VIII. CALCUL ION OF  PaOPOSED TIMES 

From cuttine speed and ft  :metre of job,R.P.M. was obtained 

02) 
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197 	by using the relation. 

S  = Dri  
1000 

Where S - cutting speed m/minutes 

D - Diameter in mm 

N - r.p.m. 
Fromic r.p.m• .ind feed we calculated the c utting time 

according to the relation. 

Cutting time = Length to be turned 
r.p.m. >7. 

FCC; IT:oring 

Cutting speed = Length to be bored 

need 

Step-IX STAI\TDARD TIMES WERE 	KED OUT 

After graitlid giving allowances the standard times 

were calculated. 

019 
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SAKPLE S..OUDY II: CAST, OF 
F.D.Gear-242 

Sr. No. 	Operation 	 Time in 
rinutes. 

1. Facingtharinge  -turningschamfering 	12.47 

2. Facirjg, chamfering turning 	 6.20 

3. Drilling 	 11.00 

Total time counumed during pre machining = 29.67 minutes 

Dreal up as follows 

1) 	Pacing, boringsturningsloading and 	2' 4.00 	minutes. 

Eachininfl time 

Tools used H.S.S. 

i) Loading 

and c arbicle 

- 2.5 minutes. 

- 	8.00 

ii) Facing - 2.5 " (2 cuts) 

iii) Turning - 2.5 " (2 cuts) 

iv) coring - 3.0 ti (2 cuts) 

v) Unloading - 1.0 II 

vi) Chamfering - 1.5 " 

2) 	Facing,chamferingsturningiloading.and unloading time.  = 3 minutes 

Machine time = 	3 minutes 

R.P.M. 	= 150 

unloading. 

Leading 

ii) Facing 

iii) Turning. 

iv) Chamfering 

v) Unloading  

- 1.5 minute-. 

- 2.0 minutes ( Single cut) 

- 1000 
	

( Single cut) 

- 0.5 
	

tl 

- 0.5 

3) 	DRILL:MO 



Thapar University, Patiala 
Central Library 

III 	fill 
• 

Loading and unloalhg = 3 minutes .* 
m0' 

Drilling(inqluding changing of tool) 

Time 	= 7.00 minutes. 

FIN ISH BLANK TURNING 
AFTER moAclana 

i) Loa,:ing 

ii) Turning 

iii) Facing 

-200 minutes ( 

-4.00 minutes 	(2 cuts) 

-4000 minutes 	(2 cuts) 

-8.00 minutes 	(2 cuts) 

-2,00 minutes 

=20 minutes. 

H.S.S. and carbide 

385 
........mmiwrardrarsauftwomm. 

THAPAR C01,1..FrX CV 
A 

4 t 

Date .JSZ-1" ?tt 
L I 

vi) Doting 

• 
	 v) Unloadinc 

Total time 

Tool used 

R.P.M. 
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