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SYNOPSIS

MULTI-DRILL ITOLDER

The MULTI DRILL HOLDER (Fecentric Drive} is one which can be
used to drill a number of holes at various large and even unsymmetrical tayouts according
to our requirements. where the conventional Multi spindle Drill Heads cannot be used.
This is an improvement over geared drill heads and drill heads adopted with wimversal
joints. Thisis an improvement over geared diill heads and drill heads adopted with

uiversal foints,

The drill head is mounted on the drilling machine table. The drill head
spindle is inserted in to the machine spmdle. Tt is used to drill a number of holes 1
different layouts according deals with a proper idea of usage of cecentries i the leld of
drilling. The report furnishes @ cost estimation of all the components ol the equipment by
carcful considerations ot all factors such as cost of material. labour. machinmg and

purchiased components,
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CHAPTER-1
PROJECT PLANNING
The Concept of project work before starting every project. its plinming is
done. Planning is a very important task and should be taken up should be taken up with a
great care. as the efficiency of the whole project largely depends upon its planning.

While planning the project. each and every detail should be worked out i anticipation

and all the relative provisions should be carcfully considered advance.

Project planning consists of the following steps:
4. Project capacily:
The capacity of the project must be decided. considering the amount of money

which can be imvested and the availability of material and machines.

. Design and Drawing:
Having been decided abont the project to be manutactured. 11 must be designed.
fhe work of the design should be done very carctully considerig: all the relevnt

fctors.



After designing the project its detailed drawings are prepared so that no doubts are
left tor future. detailed specifications of raw materials and finished products should be
decided carefully along with the specifications of the machine required lor their

manutacture.

¢. Malerials Requirement:
The list of materials requirement is prepared tfrom the drawings.  This lList s
known as “BILL OF MATERIALS™  This passes to the store keeper and the

required materials arc taken from the store under permission of the store keeper.

d.  Operation Planning:

Next work of planning is 1o seleet the best method off manulacture, 5o as 1o
climinate the wastage of materials. labowr. machine. time cte Machine tools used o
do the job are considered while planning the operation. After considering the above

questions, a best method s devetoped and applied.

¢ Purchase consideration:
1t is difficult to manutacture all the components needed for the project e machme
shop. Fhe dectsion about a particular item whether to purchase or to manufacture. 1s

taken by planning after making a thorough study of relatnye merits and demerts,



I Cost Estimations:

The cost ot the product can be estimated by adding the tollowing:

Material Cost.
2. Labour Cost.

3. Over head expenses.

v Report:
At the end ol the project report is prepared for future references. The project

report consists of all the items done during the project work.



CHAPTER-2

INTRODUCTION

The very essence of our cconomie life and growth is dependent i a great part upon the

continued improvement of Electronic and Mechanical ficlds.

To aid these lields. we have designcd MULTE SPINDLL DRILL HEAD [Fecentrie
Drive| which can be widely used o drill products Tike printed Cireuit Boards, Engine heads and

other Automobiie components.

txtreme care should be there to diill mulii holes at different lavouts. The MUETI
SPINDLE DRILL HEAD {lccentic Drive] helps o achieve accurate and identical drilled

Javouts in mass production,

We have designed this MULTT SPINDLLE DRILL HEAD [Eccentric Drive] maodel to
drill tive Toles of various diameters inan un-syannmetical lavout. Incase of dilhing large layouts

in mass production, swe can apply this type of dnlf head.



CHAPTER-3

History

The carliest drills were bow dritls which date back to the ancient Harappans and
Eovptians. The drill press as a machine tool cvolved from the bow drill and is many centuries
old. Tt was powered by various power sources over the centries. such as human ellort. water
wheels, and windmills. often with the use ol belts. With the coming of the electric motorin the
fate 19th century, there was a great rush to power machine tools with such motors. and drills
were among them. The invention of the first electric drill is eredited 1o Mr, Arthur James Arnot
and William Blanch Brain. in 1889, at Mclbourne. Australia. Williclm Fein invented the portable
clectrie drill in 1893, at Stuttgart. Germany. In 1917, Black & Decker patented a trigeer-hike

switch mounted on a pistol-gripy handic.



CHAPTER-4

BASICS OF DRILLING

Dilling Process:

The drilling machine (drill press) is a single purpose machine for the produchon of
holes. Drilling is generally the best method of producing holes. The drill is a cvlinderical bar
with helical tlutes and radial cutting edges at one end. The drilting operation simply consist of

rotating the dritl and feeding it into the workpicee being drilied.
The process is simple and reasonably aceurate and the dvill 1s casily controlled both 1y cutting

speed and feed rate. The drili is probably one of the original machinmng processes and 15 the

most widely used.

§
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There are many different tvpes or contigurations of dnlhing machimes, but most drilling

machies will fall into four broad categories:

s Lipright Sensitive,
o bipright

o Rudmal. and

o Speciat Purposce.



Upright Scnsitive Drill Press:

The upright sensitive drill press is a light-cuty type of drilling machine that normally
incorporates a belt drive spindle head. This machinc is generally used for moderatc-to-light duty
work. The upright sensitive drill press gets its name due (o the fact that the maching can only be
hand fed. Hand feeding the tool into the workpicee allows the operator 1o "feel” the culling

action of the tool. The sensitive drill press is manufactured in a floor style or a bench style.
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Upright Drill Press:

The upright drill press is a heavy duty type of drilling machine normally incorporating a
geared drive spindle head, This Lype of drilling machine is used on large hole-producing
operations tha typically involve larger or heavier parts. The upright drill press allows the
operator to hand feed or power feed the tool into the workpicce. The power fecd mechanism
automatically advances the tool into the workplece. Some types of upright drill presses are also

manufactured with automatic table-raising mechanisis.




Radial Arm Drill Press:

The radial arm drill press is the hole producing work horse of the machine shop.
The press is commonly refered to as a radial drill press, The radial arm drill press allows the
operator 1o position the spindle directly over the workpiece rather than move the workpicee to
the tool. The design of the radial drill press gives it a great deal of versatility, especially on parts
loo large (o position easily, Radial drills offer power feed on the spindle, as well as an automatic
mechanism to raise or lower the radial arm. The wheel head, which is located on the radial arm,
can also be raversed along the army, giving the machine added case of use as well as versatility.
Radial arm drill presses can be equipped with a trunion table or tilting table. This gives the

operator the ability to diill intersecting or angular holes in one setup.




Special Purpose Machines:

There are a number of types of special purpose drilling machines. The purposes of these types of
drilling machincs vary. Special purpose drilling machines include machines capable of drilling

20 holes at once or drilling holes as small as 0.01 of an inch,

Gang Drilling Machine-

The gang style drilling machine or gang drill press has several work heads positioned
over a single table. This (ype of drill press is used when successive operalions are to be done. lor
instance, the first head may be used to spot drill. The second head may be used to tap drill. The
(hird head may be used, along with a tapping head, 1o tap the hole. The fourth head may be used

1o chamfer.




Multiple Spindle Drilling Machine:
The multiple spindle drilling machine is commonly refered to as a multispindle drill
press. This special purpose deill press has many spindles connected to onc main work head.
All of the spindles are fed into the workpiece at the same time. This type of drilling
machine is cspecially useful when you have a large number of parts with many holes located

close togelher.




Micro Drill press:

The micro diill press is an extremely accurate, high spindle speed drill press. The micro
drili press is typically very smail and is only capable of handling very small parts. Many micro
drill presses are manufactured as beneh top models. They are equipped with chucks capable of

holding very small drilling tools.




Turret Type Dritling Machine:

Turret drilling machines are equipped with several drilling heads mounted on a turret.
Iiach turret head can be equipped with a different type of cutting tool. The tutret allows the
needed tool to be quickly indexed into position. Modern turret type drilling machines are

computer-controlled so that the table can be quickly and accurately positioned,

! .
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CHAPTER-S
DRILLING OPERATIONS

. Dritling

. Counterboring
, Boring

. Countersinking
. Spot lacing

. Tapping

Drill is used then the same clfect can be achicved by stoning a small flat parallel with

the axis of the dnlt bit

For heavy feeds and comparatively deep Under normal usage. swarf is carned up and
away from the tip of the drill bit by the Huting. The continued production of chips from the
cutting edges produces more chips which continue the movement of the chips outwards rom the
hole. This continues until the chips pack oo tightly. cither because ol deeper than normal holes
or insullicient (rentoving the drill shightly or totally from the hole while drilling). Lubricants and
coolants hacking off (i.c. cutting Muid) are sometimes used 1o case this problem and to prolong
the tools Nite by cooling and lubricating the tp and chip low. Coolantis introduced via holes

through the ditll shank.

Straieht Nuting is used Tor copper or brass. as this exinbits fess tendeney to "dig i or
crab the aierial, Ha helieal drill (st holes otl-hole drills can be used, with o lubricant
pumped to te dritl head through a smal hole in the bit and flowing out along the Thuting. A
comventional deill press wrimngement ean be used uroil-hele drithing. but it is more commonly
ceert in automatic drilling machinery inwhichat s the workpieee that rotates rather than the dnll

hit.



Counterbore can refer to a evlindrical flat-bottomed hole, which enlarges another hole.
or the tool used to create that feature. 1 is usually used when a bolt or cap head serew is required
10 sit flush with or below the level of a workpiece's surface (By comparison. a countersink makes
a conical hole and is used o seat a athead serew ). A very shallow counterbore. such as one
machined on a cast part to provide a flat surface for a tastener head. may also be called a

spotlace.

The uppermost counterbores shown in the image arc the sante tool. The smaller top 1tem
i an insert. the middle shows another three-{luted counterbore insert. asscmbled n the holder.
The shank ol this holder is a morse taper although there are other machine tapers that arc used in
the industry. The lower counterbore is designed to fit into drill chuck. and being smaller. 18

ceonomical to make as one plece.

Counterbores are usually made with standard dimensions fora certain size of serew, The
tip of the tool is called the pilot. Assuming the first. smaller-diameter hole bas been doilled 1o the
ctandard diameter for the particular serew size. the pilot will lit the hole with Hutle clearance and
will help to provide rigidity and hole center location {i.¢.. centerfinding). This is extranely
helpful when cunning the cutier with a pistol-erip dritl (1o keep the wol from wandernng) and o
a il press (for Tast. casy return to coaxiality with (he original hole contery. The pilotmatters
Btde when running the cutter iy a mitling setup where rigidity s assured and hole center location

is already achieved via XY positioning,

A countersinl is o conical hole cut into @ manufiactured object. or the cutter used to cut
cuch 1 hole, A commaon usaed is to allow the head o a countersunk bolt or serew, when placed m
Ui Trole, to sit Bush witly or below the surface of the surrounding matenal. {8y COMPHINTSON. &
counterbore makes o Mat-hottonmed hole tat might be used witha hex headed capserews) 3
countersink mas also be wsaed o renove the bure Teft from a diilline or tapping operation thereby

improving the Do ol te productand remos mee any hazardous sharp edees.

16



The basic geometry ol a countersink (cutter) inherently can be applied to the plunging
applications described above (axial teed only) and also to other milling applications (sideways
traversal). Therelore countersinks overlap in form. l[unction. and sometimes pame with
chamfcring endmills (endmills with angled tips). Regardless of the name given 1o the cutter, the
surfuace being generated may be a conjeal chamfer (plunging applications) or a beveled corner for
the imersection of two planes (traversing applications).

A countersink may be used in many tools, such as pistol-grip drills. drill presses. milling

machines. Lathes, and others.

Cross section of countersunk holes:

t (harfer o e thomfer .+ mp”.[hnmfﬂ _ B Chanfer - 10" _[hnm[m

v

Machine Tapping

Tapping is essentially the internal threading ol hole. This may either be achios ed by hand
tappine by wsing aoset of taps (st Lap. second tap & final (hnishy ap or using o machime to do
the tappine. such as a luthe, radial drilling machme. bench tope drilh Mo, pillar pope dnldl Moe,
vertical millie machines, HMO= VACs Machine rappite s Faster. generally more aceurate s

N error 1 chimimateds timal rapping s achies edwith smgele tap.



Although in general machine tapping is more accurate. tapping operations have tradinonally

been very tricky 10 exceute duc to frequent tap breakage & inconsistent quality of tapping.

Tap related problems:

Wearing of tap camnot be casily quantified (use of worn out taps)

Use of tap with improper tap geometry lor a particular apphication.

Lise ol non standard-ainferior quality 1aps.

Chip clogging

Tapping does not follow the pre-tap hole (misalignment)

Mismateh of machine feed & tap feed may cause the tap 1o break in [Cnsion compression,
Uise of improper cutting 1uid.

No safety mechanisim to limit torgue below torque breakage value of tap.

Precautions 1o be taken while tapping:

-]

o

Taps have sell Teed (Taps onee engaged get pulled mie the job) duc o helical angle &
henee leneth compensition arrangement 1s reguired mtool holder to avoid breakage o
L]y,

FHligh carbon waps should notbe used as they cinnot sustan hieh speed. These were used
for hand tapping carlier.

Only HS taps should be usad.

Iy order o retract tap from the hole the machine should be reversible,

Proper cutting compound should be used dunng tappmg.



Tool holders for tapping operations:
Various 100l holders may be used (or tapping depending on the actual requirement ot the

Wwser.

Tapping attachments: these may be normal (available is a range ot tap sizes) or quick

change

Quick change drilling & tapping chucks (variations available tor both CNC &

comy entional ols)

Rigid tapping attachments (lor CNC)

Generally the tollowing leatures arc required of tapping holders:

Twin chucking: tap is held both. on diamcter as well as on the square thus giving i

positn e drive.

Safety clutch: The built in safety mechaisim. operates as soon as the set torque himit is

crossed & save the tap from breakage.
Float radial parallel: small misalignments are taken care of by this float.

I.eneth compensation: built in length compensation takes care of small pusly or pull to the

spindle or feed difference.

19
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CHAPTER-6
TYPES OF DRILL BITS
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CHAPTER-7
DRILLING SPEEDS AND FEEDS

The notes below relate to HSS drills. For dnlls manutactured with more exotic material

combinations much higher feed and speed rates are viable

Drilling feeds range from 0,03 to 0.5mm rey the leed rate being higher as the diill size

mcreases ronn say Tmm to 6d0mm.

Table of drilling speeds:

Diilling

Material speed
m N
Adwsmmiun
5-614
allon s

el
o
ol

Biiss Broneo

Copper RN

Malleable ron {240

Grey Castirene | 2430

Nicked Mot
12 20
allons

NMimane glfous | -4

Aikel Stevl RIS

bl Stev] [

Mediam

Carbon Stedt

tlivh Tensile

i St

I




Stainless Steel | 6-13
A, Stainless

6-10
Stevl
Mart, Stantless

12-24
Steel
Zine Based

15-74
atlon

Tapping /Clearance drill sizes

The apping sizes are based on BS 1157:1975 and the clearance sizes are based on BS 4186:1967

(.]Cd]'.iIHL'L’ .|)Ii“ Siae —|
i Tapping
(Pitchy | Drillsie | Cleae Mud Free
{1 (113) HEREY
mm min min T mm
1.6{1.35 1.2 1. I8 BRY
RRSECIIETI NG nz 2 2.6
BRI RN At A 24 i
IR Y o it A
RIS (IRAEIN IARY 3PS AR 4.0
AV Ty | AA 3 1.5 N
SO Ry | S 55 AN
AT 0hy S0 [y fa_fh T
—_.\'_I.I-{l,_‘*} il N l}_c]. . 14101 |
120 T i |53 T P_l_ﬁlu




{1.75})

10201200 150 16.0 17.0
16 (2. | 14.00 17.0 18.0 19.¢
200

17,50 210 22.0 24.0
{2.51))
2000312100 230 6.0 28.0
W0 (3.5) ] 26,50 RIS ERRY; 5.0
DLy 3200 370 300 420
4.0

3750 430 4350 45.0
(4.30)
R0 (5.0 43,00 S0.0 32.0 300
SH (A A0A 380 G0 6610
Hd4) (h ) | asd .0} FEURt] 74.0
ERRTRCRIN Kt 140 TR0 LY,
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CHAPTER-8

DRILIL PRESS

A drill press (also known as pedestal drill, pillar drill, or beneh dnill) is a fixed
style of drill that mmay be mounted on a stand or bolted 10 the Noor or workbenceh. A drill press
consists of a base, column (or pillar), table, spindle (or quill). and drill head, usually driven by an
induction motor. The head has 4 set ol handles (usually 3) radiating trom a central hub that,
when turned, move the spindle and chuck verucally, parallel to the axis of the colunmy. The table
can be adjusted vertically and is generally moved by arack and pinion: however, some older
models rely on the operator to lift and reclump the table in position, The table may also be offset
froms the spindle’s axis aned in some cases otated o @ pusition perpendicular to the columu, The
size of w drill press is typieadly measured in teris of swing. Swing is delined as twice the o
distunce. which is the distance from the conter ol the spindle to the closest cdge ot the pillar. bor

cxinple. a To-inch drill press will have an S-inch throat distance,

A drill press has anumber of adyantages overa henud-howd deilh:

o loss offortis required to apply the drill o the workpieee. The movement of the chuck and
spindle is by a lever working on a rack and pinion, which gives the operator considerable
mechmanic! advantage,

o e fable altows i vise or ciunp to position and lock the work e place aking the
pperation el more seeure,

o the angle ul the spindle is fived inrelaion te e tahles allowing holos wo be drilled
aoetrate ad repetity els,

1



Speed change is achieved by manually moving a belt across a stepped pulley arrangement.
Some drill presses add a third stepped pulley to ncrease the speed range. Modern drill presses
can. however. use a yariable-speed motor in conjunction with the stepped-puiley system: a few
older drill presses. on the other hand. have a sort of traction-bascd continuously variable
transmission for wide ranges ot chuck speeds instead. which can be changed while the machine

1N running.

Geared head drill:

The geared head diill is identical to the drily press in most respects. however they are
senerally of sturdier construction and olien have power feed installed on the quill mechamsm.
and safety interlocks to disengage the feed on overtravel. The most important diflerence is the
drive mechanism between motor and quillis trough a gear train (there are no vee belts Lo

tension). This makes these drills suitable for use with larger drill bits.

Radial arm drill:

A padial arm dill is a geared head deill that can be moved away from its colwmu along an
arm that is radiates rom the cotunmn. These drills are used for larper work where a geared head
il would be limited by its reach. the arm can swivelaround the columa se that any paint on the
aurface of the table can be reached withou meving the work picee. The size ol work that these
dritls can handle is considerable as the arm can swivel out ol the tables area allow Iy an
on erhead erane o place the workpicee on the lixed table, Vises may be used with these machines

but the work is vencraliy bolted to the table ora fixune
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CHAPTER-Y
LAYOUT OF MULTI-DRILL HOLDER

MULTI DRILE HOLDER:
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CHAPTER-10

DESCRIPTION OF COMPONENTS

1. Base plate and pillars:
The whole arrangement rests o the Base plate which is mounted on the
Drilling machine table. Two pillars are tixed to the Base plate and are provided with

springs. The slide plate assembly slides over these piltars vertically.

2. Main Eccentrie:
It is inserted into the main spindle. The power is transmitted from the machine
(o the Revolving plate through this Eecentric. A Morse Taper no.3 is provided i this

cecentric, The cceentricity is S,

3. Top Plate:

It just holds the main cecentric and covers the top portion of the attachment.

4. revolving Plate:
L he rotary motion of the machine spindice is conyerted into the revolutiotary

motion ol this plite in which the top pins of the drill holding ceeentries are inserted.

A, Drill holding cecentrics:
The bottom pins ol these cecentries have provision for holding the dili bies of

varions sizes according o the desien. Lhe revolutioniry motion ol the revolving plate 1s

3
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converted into rotary motion of the drill bits through these eccentrics. The ceeentneity

provided is Smm as same as that o Man ceeentric,

0. Slide Plate:
The cecentric head arrangement rests over this slide plate which slides over the

pillars provided with springs.

7. Side Cover Plates:
Side cover plates are bolted in between top plate and shide plate. The mam

purpose ol the slide cover plates s o cover the arrangement of (he cecentric heads.

2t



CHAPTER-11
WORKING PRINCIPLE

Introduction to Drilling machine:

It is onc of the most important machine tools in a workshop. As regards to
its imporlance it is second only to the lathe. Although it was primarily designed to
originate a hole. it can perform a number of similar operations.  In a drilling machine
loles can be drilled quickly and at low cost.

The hole is generated by the rotating edge of a cutting tool known as
DRILI . which exerts a large torce on the work clamped on the table. As ihe machine
exerts vertical pressure Lo originate a hole it is loosely called as “Drill Press™
Operations performed in Drilling machine:

o Drilling

s Reaming.

s Boring.

e Counter Boring.
e Counter Sinkmg
o Spot Facing.

o lapping.

o  Cirinding.

o

Trepanning.

MULTTSPINDLLE DRILL HEAD:

A Ml spindle drilting machine will drill a number ol parallel holes
sinultancousty inawork piece. Multespimdle drilling machines are emploved for work
of u light character. espectally repetition work. such as driling small components for the

Satomobite and Anrerattimduastres,

A



A Multi spindle drilling machine has a number of drill spindles driven by a
single motor. All the spindles holding the drills are fed in to the work picee at the same
time. For this purposce. either the drill heads can be lowered onto the work piece or the
work table s raised.

The Main eccentric is driven by the drilling machine spindle whieh is
driven by a single motor. The several drill holding cceentrics are driven by the mamn

lrecentric through a Revolving plate.,

Lceentric is a4 mechanism which is usually used to converl rotary motion
into sliding motien. [t shall be noted that an Lecentric cannot convert reeiprocating
motion into rotary motion. Here we are converting the rotary motion into revolutionary
motion and in to rotary motion. {ie) when the main spindle rotates. the rotary notion ol

the spindle is converted into revolutionary motion ol the Revolving plate.

Through the Main Eeeentrie and the revolutionary motion of the Revolving
plate is conserted into rotary motion of the Drifl holding Eecentrics. The conversion of
the motion is achicved by the FCCENTRICITY provided in the cecentries,
(BCCENTRICITY is 1 Smum at all the eccentric spindles).

Dl bits can be fed by Towering the Drill head. The pillars provided with
springs suide the Drifler head inmotion. Springs secure the Dl head wath detll bits,

Fromt o rapid fall. while releasing the Drill head from the machine spidle,

It is clesigned to drill five holes of various dicmetors in

unsymenairical layouts. The arl of FCCENIRICITY plays mcyor role in this

')

DENCIDIO
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CHAPTER-12
LIST OF MATERIALS

.
I

Part No. l)csc'ription Material 'ﬁo. Off |
0l. . Base Plate M.S. 01
02, | Pillas - - MS. ] 03
03 Gears - T s o
04 Main Lecentrie MS.  Loor
03. Top pl.alc M.S ol
06, "'I_ch-ing- 6202 ROLTER BEARING 08
07. " Beari ng cap o a TOOMS (8
08, L?tt}ppcd Shatt - B 04
W ThanChek - | W

o
wa




CHAPTER-13

Power calculations:
(Al formulas are taken from himt Production Technology from pg. no.-141)

Power required  for drilling can be caleulated from this formula:
N (A ERY 9T

Where.
NMetorgue in kg.em

n-number lor revolutions of the drill mim
2_efticiency of transnission

Ne(PrEdy 20

Pz AFRs

Where.

Fs-specitic cutting loree
A chip cross-section iy 2
A (dFs) 4

Where.
d-diameter of the diill

s-leed monn rey,

s 0 nun ey Lor 1 2mm drill

A (12E00

A bemm 2

From the oraph. for (tds) By & for CLL matoriade we aet
e 90ke 2

'y QLG



A

4 Kb

M (54%1.2) 2
M- 324 Kaem
N —(3.24%473) 974%0.7
N--2.25Kw lor drilling one hole .
Theretore for drilling three holes
N—-2.25%3

-0.75

DESIGN OF SHAFT :
tmax = 16FNUEG (pd™h)

timax-solid shatl subjected to torsion

for grey castiron ol grade 33 vicld strength 330N mMm”2
from psg desien data book.

33K pf ™2

shear stress - vield suress 2
<32

16K mm 2
Takine Factor of safety - 1.3 shear stress becomes | TR mmy™2
Shear stress - HOOKg cmy 2
FLO0 (10%3 205 { pd )
Jd 2 4mm
As the sear required for multi-drill holder has teeths of 10 and 60 the shalt diameter reguired lor
itis 15 mm theretore the design s sadeas 15 d,
DESIGN OF BEARING:
As per our desten the shaltis made io 13 mm dimmeter so the rotler bearing that suits the mult:

drill holder is 6207 the specitications ol the bearies is obtained from the pxe design data book.
pd 4



GEAR DESIGN:

KNOWN DETAIJLS:

DRIVER GLEAR 7Z,==30 ¢ Ny -600rpm

DRIVEN GEAR Z- 40+ A 68mm (Approx. measured)

CALCUIR f\!l()NS CAH Farmube e Giken Trom PSG Design Datacbook pe.no. 8.22)

STEP 1:
Specd ratio. 15 NN~ 7/,
1 Ly 30 - 133

STEP 2:
NModule, m = (2a) (21 7)
- (2F6R) (30140 1.94mm

M- 2NN G valve from PSGData Book pene-8.07)

SThP 3
Recatculating center distance. a - m¥ (77221 2)
a 2E(S00) )

a AOmm
S0P 4

Recaleulating number ol teeths in vack and pinion gears:

Z 2%y i )y 30
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STEP S:
Pitch Diameter,d; — m*7,=2*30=60mm

dy - m*7-—=2%40 =80mm

STEP 6:
Height factor £
Bouom clearance, ¢=0.2m=0.27"2-0.4mm
Tooth depth, h=2.25m-2.25%2=4 5mm
Tip diameter, d, = (£, H27 [ )ym=64mm
d,o— 84mm
Root diameter, dyy— ((Z-(2F)m)-2¢=352mm

dp-=75.2mm

RESULT:
Module. o 2min
Pitch dimeter, dy 60mn

- R0mm
Center distance. o F0mm
Addendwe 15m 2mm
Dedendum 1.25m 25w
Working depth Zm -l
Minimm totat depth 2.25m Esmim
Tooth thickness 1.A708m S -hmm
NMinimuum bottom clearance 0.23m D3mim

Filtet radhius at oot 0t (08 mm
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CHAPTER-14
MANUFACTURING PROCESS
Steps involved in manutfacturing the | AU TI-DRITL JTOLDER-

. Take 2 circular plates of 8mm thickness.

. Turn it to the required dhameter.

. Figure over it for the required gear arrangenients.

J Put the drill holes over it

. Collect the idler and cecentric shatt and turn them lor the required
diameter.

. Now colicet the bearings and prepare the beanng caps,

J Press the bearings in the caps and these brarings are loaded over the

shatts with the corresponding gears.

] Now s this shaft between the two plates by welding over the beartmg
caps.
. Finatly a sleese of Morse Taperh is made for connecting the system to

the drilling machine spidic.

® The shafts at the bottom end are threaded overitto hotd the drll chucks.



CHAPTER-15

TIME COMPARISON STUDY

Using single drifl bit the time taken for vanous progess are as follows:

To dril! a single hole 10 seconds
Theretore, o drill three holes 30 seconds
Changing position of table or workpiece - 10 seconds
Therefore. total time taken Tor drilling in a single workpicee < A0 seeonds

Using gang drill holder the tme taken for various process are as follows:

To drill three holes - 20 seconds
Total tme taken for drilling ma single workpieee - 20 seconds

There is no need to change the position of the table or that of the workpicee and this is one of
e reasons for the drastic reduction in the time taken to drill all the three holes. A the

maximum consideration. the time taken while using a gang drill holder wiil be only 25 scconds.

Percentaze of tioe sined for cach w orkpicee ((10-251 1) 100

Time taken Tor drilling in 0 pieces:
Usinge sinele waol dritl it HOUFA0 16000 seconds 4.2 howrs

Usinge sane el holder: FO0ES 10000 sceonds TN hoars



Time saved is about 1.7 hours, which is cqual to 6120 scconds.

No. of workpicees that could be drilled in 6120 sceonds 6120025

SREL
L (245:400) F100

Percentage increase in production

- 60%

[uference from the study:

Based upon our time comparison study of the two processes. it was clear that the time taken in
producing a finished product is drastically reduced while using @ eang drill holder. That is. about

0% of the time required o complete the process using a sigle drill bit1s reduced.
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CHAPTLR-16

DRAWINGS
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CHAPTER-17

COST ESTIMATION

Total Cost i:i Rs

Materials Quantity in Nos. Cost\Picce in Rs
Idler Gear ! 100 100
- Eeeentrie gear 3 o 150 o 450
6202Ball Bbzil'illg 8 o 73 S84
________ Bcuriilg Cap B - 8 o B 30 ) 200
Center Shalt L 80 80
Feeentric Shalt 3 o 80 o240
 Top & Bottom plate each 50 100
Taper Shank R o N “so | s
Drill Chuck 3 275 RS
"~ Tabour o o o o - - o 900
7 Othars - 300
o - T TTroral ) 3889




CHAPTER-18
APPLICATIONS AND ADVANTAGES

APPLICATIONS:

In this type of machine number of holes is drlled i the work pieee at a time. This
machine is used i mass production. The work picees dnlled in this machine are as
follows:

e Printed Circuit Boards.
e DPipe IFlanges.
o ump housings.

o Production works such as Drilling. Boring. Reaming and Tapping.

ADVANTAGLES:

a. Can be used for very centre distances.
b, Presctting for definite depth is possible prior to mounting on machine,
¢ Outputs shall be obtaned at high precision..

. High Productivity can be achieved.

This diiil hiead shall be applicd i Mass production process and maostly suited for

drilline printed Circuit Boards. pipe Flanges. Pump housings,



CHAPTER-1Y

LIMITATIONS OF MULTIE-DRILE HOLDER

The project MULTI-DRILL HOLDER is made only as a design purpose in
order 1o 1ind out its ellective usage. Due to the linancial constraint it is being made
only for one particular pattern ol work. MULTI-DRILLE HOLDER does need more
concentration of work atigpnment due to its standard PCD. It is not possiblc to make
it for more number ol holes duc 1o its design constraint. Once the number drills get
imcreased the weight of the attachment also increases which is not to hold such a
heavy system by the spindle in drilling machine. During its manufacturing process

it requires knowledgce ot gear design, since it works by the gear arangement.



CHAPTER-20
ADVANCEMENTS

The project MULTI-DRILE HOLDLER can be improved as an attachment for
special purposes in various aspects-
e By setting adjustable PCD (pitch circle diameter.
e By changing the arrangement of gears by good design work.
o Difference in the drill height over the work at various spots.
e Reducing the weight through using fiber made gears.
e Setting dillerent speeds for cach of the chucks through only one input.

e Reducing the manufacturing cost by removing un-necessary material.



CHAPTER-21
PHOTOS






CHAPTFER-22
CONCLUSION

With the desien and tabricaton of the MULTI-DRILL HOLDER, it is seen from the time
comparisen study that the production is increased by around 60%. This was made possible by
using the three drill bits to drtll all the three required holes on the given pitch circle diameter at

the same time,

Asin this case. the time taken to finish the entire drilling operation on the workpicee is
drastically cut by around 40%. This has direct intluence on the working hours of the tabourer.

With the use of this attachment. demands of large scale production could be well met with

There are also some shortcomings in this work, Like the holder can be nsed only for
special purpose applicattons e it does not suit for work picees requirtng holes at different
locations rather than ot the same pitch cirele diameter. This imiplics that the attachiment is helpiud

only Tor drilhing holes i a smele PCD.

oy



