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* On
mach
e Work ho

grip or chuck
manufacturing operation

* Applied mechanically, electrically, hydraulically
or pneumatically
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Workholder

Chip Cutting tool
(knife)

Toolholder

Direction of
cutting orces

Workpiece
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Mult

Actuating

Holding force

Workholder

Pair of pliers or tongs

Rajeev Madhavan Nair

Workpiece held, e.g.,
fling, grinding

Serrations to increase
resistance 1o slipping
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Force multiplication




Ele

Movable Tightening
1 force

Torque=F xa

jaw

Torque and groove used for
attachment to machine
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For attachment

. to machine
hen used
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For uﬂu-:hrnﬁ:'/ Removable base without

to machine
base
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- 4-jow independent chuck

Universal chuck
Tailstock




Precision

Withstand cutting forces
Apply holding forces
Safety
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Productionr
Safety requiremen

Use standard work holders

Rajeev Madhavan Nair




Concentric

Combined
Radial
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Spring plunger ~——

Radial location

Concentric locotion

Direction of rotation —/ /
Plane location

Rajeev Madhavan Nair







Three ping arest three directional movements
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Base and center pin restrict nine directional movements.

10 I:I
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xe

/— Radicl locatar

Base, center pin, and radial ocalor restict 11 direstiona
maverments. Clamping will restrict Z11 if required.,

L Y10
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- This would hel ators without

much skill

- Also the clamping force would not be able to shift the work
piece from such locators

- A blank with irregular surface (such as sand casting) would be
better located on such distributed locators
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Machin rium of
the work ocators

Wear of any cy of location

if the locators a

While selecting the surfa est locators, consideration
should be given to the largest area of the work piece

The two locators should be placed on the surface with the next
largest area and the single locator on the surface with the least
surface area
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-Wnrkhiece -

Chip or particle of thickness T
adhering to a locating point,
causing mislocation of workpiece

j --—Eesulhng error (E)
Introduced error (T)
Prme::nun tactor (F)

Woarkholder
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@ Foolproofing
¢ pin

To prevent incorrect loading
Correct Loading
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© Foolproofing

J o opi
Foolproofing pin

Correct Loading Incorrect loading




To prevent incorrect loading
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CORRECT LOADING INCORRECT LOADING
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PIN
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— Equalizing locators

* |Integral locators

e Assembled locators

Rajeev Madhavan Nair



Rajeev Madhavan Nair






Locati
Adjustable
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Round  Bullet  Plain  Conical  FPlon  Found  Bullel  Dowel
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With shoulder Without shoulder
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Flot  corbide insert Spherical
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Locating pins
Workpiece

C

Plone surface

VA 222774 VA
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End stop
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Workl
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e Sele

likelih
action o
Support areas ot disturb the
location of the work piece in any manner nor

displace the locators while providing the
support

Support areas selected should not interfere
with the loading and unloading of the
component into the work holding fixture
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Spring
Equalizers
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Stotionary adiustment Pressad-n insart lock auf
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Adusting
Wf Ty
(] Sight locators: (a) by scribeg lines; and (#) by sighting holes 1B}
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Prevent jam
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Shoulder

I '-.."n..":-

Flat
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Dia

Workpiece dimension
with tolerance x

]
_@_ Bq}

4 Diamand pin locato

Workpiece

,/Euse plane

| Workholder dimension _]
with tolerance y
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—

in this <irschon

l-
e i T g

e

Rajeev Madhavan Nair




8" Movemant in
this axis only

in this axis

Fixture

’L Floating locating pir
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Make them
Edge relief around locators

Wipers
Protect them
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* However, nor opposite to
ocation would be the surface to be machined

* Hence this choice would only be possible if all
of that surface is not be machined or a parallel
surface to this is available
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e If th ot

availa
should b
resultant cla
locators

As far as possible already machined surfaces
should be avoided as clamping surfaces, as
they are likely to be spoiled under the
clamping forces

that the
g against the
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igidity such
that no deformation of the component takes
place under the clamping forces
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e Alw large

JER e
e component

properly
deformation ta

* The clamping force used should take care of
the cutting forces likely to come and maintain
the stability of the workpiece within the
fixture
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* Magnitude an utting forces is
useful for designing the clamping

Fx o= largque
sUppart = thrast

Pin-type drill fixture resisting torgue and thrust.
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A

’ Spingle pull

T, tapping torque

Tz, torque 1o
withdronws top

Hold-d owse

L

der to resist torgque and thrust in a tappi

MNa hold down required

Mo terque restraining

Halddown nesded withou! lscdscrew,
but ne holddown needad with leadscrew

Lotarol forces can result

P Dperaton
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= Cutting lorce

~— Support phate an
tenaching mochng

Figeare d-tid. Cutting foroe sesisted oaly by friction.
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4-63. Cutting force resisted by solid jas
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Cutter oction should always be
against FIXED jaw or location
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Fig 2

THREADED
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- distribyting clamping force to more than one point equaliy
from one point of applcation

COMPRESSION
SPRINGS

distribyting clamping force to more thon one Fﬂj._-.guﬂjy
from one poin I
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Figure 4-65. Mechanical methods of transmitting and multiplying force: {(A) screw,
(B} cam, (C) wedge, (D) toggle linkage, (E) lever, {£) combined screw and wedge.
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Factr::rs ﬁ::r Clamping Design

+« 1. Simple clamps are preferred because
complicated ones lose effectiveness as they
Wear.

+« 2 Some clamps are more suitable for large
and heavy work, others for small pieces.

+« 3. Rough work pieces call for a longer travel
of the clamp in the clamping range, but
clamps may be made to dig into rough
surfaces to hold them firmly.




Factors for Clamping Design

« 4 The type of clamp required 1s determined
b the kind of operation to which it is applied.
A clamp sutable for holding a dnll jig leaf

may not be strong enough for a milling
fixture.

5. Clamps should not make loading and
unloading of the work difficult, nor should
they interfere with the use of hoists and
lifting dewvices for heawvy work.

b. Clamps that are apt to move on

tighteming, such as plain straps, should be
avoided for production work.

7. The anticipated frequency of setups may
influence the clamping means. For example,
the use of hydraulic clamps, even if simple
and of low cost, might be inadvisable if
frequent installation and removal of piping
and valves 1s necessa
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Clomping pressure

——
I

(al (bl

Figure 4-07. Clamping large rings.
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Threaded

i rech

L

= ro j
|

Figure £-72, Strap clamps.
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Hand knohbs

73. Accessories for strap clamps.

Strap Clamps

Spherical washer

screw
Threaded

Effort

First class lever action
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Strap Clamps

Rest button

Eve bolt

Quarter-turn screw

Second class lever action

Strap Clamps

Spherical nut and washer

Effort

Third class lever action
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Strap Clamps Strap Clamps

Sliding slot
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Screw clamps Qe

Fiot spiral com

120

\
~
High center

Locking range

Swing clomp

g

Cylindri¢al cam

4-78. Cam clamps.
Part

e
A Clamping force

Qick-acting knab

Actuating force ————

g

77. Indirect pressure clamp.
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SPHERICAL p ' }
SEATING b

COMPRESSICN
SPRING

I. gt

Clamped Unclamped

Spiral cams used for direct (top) and indirect (bottom) pressure

Fig.?7 Cam clamp
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Snuesze oction Straight action
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j‘-— OPERATING
1 -4

CLAMPING SCREW
(Adjustable)
.\-\.

posfiion the three pivot points #
move into vertical alignment 1o

gffect locking actian

Fig.5  Togqgle clamp
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ACTUATING LEVER ACTUATING LEVER

CLAMPING

e

Clomped position Open_position Clomped pesition

Thrust fype Hook_type

caale ¢lgme
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Holding capacity,

Low fimit | Average seftirg High limt

Figure 4-63, Automatic adjustment to workpece variations, (Courtesy, Carr Lane
Manufacturing Co.)




Wedge action clamp

Snaharicol
button locotar




Endwise chucking
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Figure 4-94. Location and clamping of round workpieces.
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Expansion of a split bushing

Section A-A

}_ Section B- B
Released
Developed
surface of

split bushing
—_-'D Expanded
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Bending of
cantilever

Not split

Split collet.
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Used for hig
Welded

Easy fabrication and low lead time

Built-up
Most versatile
Frequently used
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* Jergen
* Carr Lane
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