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FOREWORD

During the review, revision, and update of the existing inch-based American National Standard
B5.8 on Chucks and Chuck Jaws, Technical Committee 11 of the ASME B5 Committee on Machine
Tools recognized the need for an industry standard on metric-dimensioned chucks

This Standard was developed after reviewing currently available national and internatioha
standards, which were used as its foundation.

ASME B5.60-2002 was approved by the American National Standards Institute on Junhe 26
2002. Addenda were approved on February 24, 2005 and February 2, 2009.

ASME B5.60-2014 was approved by the American National Standards Institute or
September 15, 2014.
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CORRESPONDENCE WITH THE B5 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions or a Case, and attending Committee meetings

Correspondence should be addressed to:

Secretary, B5 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard te incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the applicatior]
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standafd." Such proposals should bg
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules wher
justified, to permit early implementation of an approved revision when the need is urgent, or td
provide rules not covered by existing provisions» Cases are effective immediately upor
ASME approval and shall be posted on the ASME‘Committee Web page.

Requests for Cases shall provide a Statement of INeed and Background Information. The reques
should identify the Standard and the paragraph, figure, or table number(s), and be written as g
Question and Reply in the same format as existing Cases. Requests for Cases should also indicatg
the applicable edition(s) of the Standard.t0 which the proposed Case applies.

Interpretations. Upon request, the-B5-Committee will render an interpretation of any require
ment of the Standard. Interpretations can only be rendered in response to a written request sen
to the Secretary of the B5 Standards Committee at go.asme.org/Inquiry.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite-the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question as a request for an interpretation of a specific requiremen

suitable for general understanding and use, not as a request for an approva
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should
not contain proprietary names or information.

Requests that are not in this format may be rewritten in the appropriate format by the Committeg

priorto-being-answered,—which-may—inadvertentdy—changethe-intent-of the-eriginal-request:

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B5 Standards Committee regularly holds meetings and/
or telephone conferences that are open to the public. Persons wishing to attend any meeting
and/or telephone conference should contact the Secretary of the B5 Standards Committee.
Future Committee meeting dates and locations can be found on the Committee Page at
go.asme.org/B5committee.
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WORKHOLDING CHUCKS: JAW-TYPE CHUCKS

Chapter 1

1-1 | INTRODUCTION

This Standard establishes technical requirements for
workholding chucks used primarily in turning opera-
tiong. It covers jaw-type chucks, whether manual or
power-operated.

1-2 | SCOPE

This Chapter covers the general description and defi-
nitions of terms related to jaw-type workholding chucks.

1-3 | TYPES OF JAW CHUCKS BY DESIGN

compgnsating chuck: a chuck in which the jaw(s) moves
to of away from the workpiece without alteringthe
positjon of the workpiece.

indegendent chuck: a chuck in which each individual
workholding jaw is moved to or from-the workpiece
withgut disturbing the position of anyother jaw.

self-cgntering chuck: a chuck in whieh all jaws move to
or away from the workpiece and maintain one common
centgr.

An example of a power'chuck assembly is presented in
Fig. 1-1.

1-4 | METHODS OF ACTUATION

manyalizacchuck that is actuated by hand with the aid

General Description and Definitions of Terms

base jaw: see master jaw.

centrifugal force: force generatéd by rotation that tends
to move all parts radiallysaway from the axis gf rotation
of the chuck.

chuck adapter: interface between the maching and the
chuck. It can be aseparate component or integral to the
chuck body.

chuck bodythat part of the chuck that contains fhe actua-
tor and\master jaws.

clamping cylinder: device that actuates the chuck through
a~drawbar or drawtube with the aid of pnefimatic or
hydraulic energy.

clamping force: algebraic sum of the individpal radial
forces applied by the top jaws on the workpiece.

clamping torque: product of the clamping force,[clamping
radius, and the coefficient of friction betweepn the top
jaw(s) and the workpiece.

countercentrifugal chuck: a chuck in which therp is a sys-
tem that permits compensation for the loss of[clamping
force due to centrifugal force.

drawbar: a bar or tube that connects the clampling cylin-
der to the chuck’s actuator to transmit the irjput force
to the chuck.

dynamic clamping force: actual clamping force (when the
chuck is rotating.

hysteresis: change in static clamping force after the chuck
has been rotated at working rotational spe¢d with a
constant input force.

indimfing hand- a diameter on the chuck bodyv d signated

of human energy (e.g., by means of a chtck Wrenchy.
Refer to Fig. 1-2.

power: a chuck that is actuated by means of, e.g., pneu-
matic, hydraulic, or electrical energy. Refer to Fig. 1-3.

1-5 DEFINITIONS

actuator: a component within a chuck’s body, used to
operate the chuck’s mechanism, e.g., a wedge, lever, or
scroll.

for measuring runout of a chuck.

input force: force acting on the chuck’s actuator, applied
from an external energy source.

input torque: torque acting on the chuck’s actuator,
applied from an external energy source.

master jaw: radial moving part within the chuck body
to which the top jaw is mounted.

maximum rotational speed: maximum rotational speed in
rpm specified by the manufacturer for a chuck with
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standard jaws in compliance with the manufacturer’s
instructions.

maximum static clamping force: maximum clamping force
obtained when the maximum permissible input force
(or maximum input torque) is applied to a particular
chuck.

moment of inertia: moment of inertia with respect to a

rotational balance: equilibrium of all masses around the
axis of rotation [any difference(s) between the axis of
rotation and the center of gravity will cause imbalance].
static clamping force: clamping force of the chuck when
the chuck is not rotating.

top jaw: component that clamps the workpiece and is
mounted on a master jaw.

workholding chuck: a clamping device with movable
jaw(s) to hold a workpiece, designated hereinafter as a

given axisis the limit of the sum of the prndn(‘fc of the
mass of pach of the elemental particles in which the
body may be conceived to be divided and the square
of their distance from the given axis.

Fig. 1-1 Example of a Power Chuck Assembly

“chuck.”

working rotational speed: rotational speed inapm Yinder
machining conditions.
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Fig. 1-2 Exploded View of a Typical Manual Chuck
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Chapter 2
Chuck-to-Spindle Interface

2-1 SCOPE AND PURPOSE

use of socket-head cap screws that pass inside the scroll

This C]I1apter covers spindle noses for use on turning
machines. Dimensions for each size and type of spindle
nose, as well as the corresponding backs of chucks, face-
plates, of fixtures, have been updated using metric
dimensiohing. Tolerances have been revised in order to
minimize chuck distortion.

This S¢ction replaces American National Standard
B5.9-1967, reaffirmed 2014. For informational purposes,
legacy dalta from this now-obsolete standard is provided
in Nonmpndatory Appendix A.

2-21 S

The adcompanying tables list the dimensions of
Types A,|C, and D spindle noses. Nine sizes from 3
through 28 are provided in Type A, tapered nose, and
are shown in Table 2-1. Type A is divided into two
categoriep, Al and A2. Type Al is provided with holes
in both the inner and outer bolt circles in sizes 5 through
28 (Figs. [2-1 and 2-2). Type A2 has holes in the outer
bolt circld only, in sizes 3 through 28. The smaller sizes 3
and 4 arejavailable in Type A2 only (Fig. 2-3). Cylindrical
nose, Type C, is available in sizes 3 through'28, shown
in Figs. 2-4 and 2-5. Type D, cam lock spindle, which
comes in| nine sizes from 3 through ‘20, is shown in
Fig. 2-6.

2-2 NOMENCLATURE
indle Sizes

2-2.2 Chucks, Faceplates, and Fixtures

In spedifying chucks, faceplates, or fixtures, the size
and the type of spindlehall be designated.
2-2.3 Spindle Nose ldentification

To cleqrly identify a spindle nose, the terminology
used shopld dnclude the type, the category in the case
of Type A,%and the size. For example, a Type Al nose

plate between the chuck jaws. The outer row of.tapped
holes provides a means for attaching faceplates;fixfures,
and other chucks with the use of socket-head cap sqrews.

(b) The Type A2 spindle nose is showtrin Fig. 2-f and
is the same as Type Al except the heles on the [inner
bolt circle are omitted. Type A2 may.be used when the
spindle hole is so large that there 15no space left for the
inner bolt circle and where ‘the” type of workholding
device does not require the-inner bolt circle.

(c) The Type C cylindrical spindle is shown in Fig. 2-4.
The Type C cylindrieal’nose has a mounting dianeter
with a bolt circlef tapped holes as shown in Fig. 2-5
and Table 2-2,

(d) The Type D spindle nose, shown in Fig. 2-6, is
equipped with three equally spaced clearance holes in
the outer bolt circle in sizes 3 and 4, and six equally
spaced clearance holes in sizes 5 through 20. Each} hole
is,provided with a cam, cam spring, and other details
as shown in Figs. 2-8 through 2-16 and Tables 2-3 thjough
2-7. This type of nose is intended for use on madhines
where the saving of time in changing manual workhold-
ing devices is of considerable importance. A slight turn
of each cam releases the cam lock studs and allows the
instant removal of the workholding device. Simjlarly,
when mounting a workholder on the spindle, the device
can be locked in place very quickly and easily by tufning
each cam.
WARNING: Type D nose is not recommended for highjspeed

applications. When in doubt, contact the machine buildér and
chuck manufacturer.

2-3 CHUCKS

Chucks for Type A spindle (Fig. 2-17) noses have the
backs of chucks made to the dimensions of Table 2-8
and Fig. 2-18, and are held on the spindle nose| with
socket-head cap screws. Type C chucks (Fig. 2-19) are
made to the dimensions listed in Table 2-9 and Fig|2-20,

of size 6 wotld be designated as an A1-6 spindte. Like-
wise, a cylindrical or cam lock spindle of size 6 would
be designated as C-6 or D-6, respectively.

2-2.4 Types of Spindle Noses

A detailed description of each spindle nose is given
below.

(a) The Type Al spindle nose is provided with two
rows of tapped holes and a drive button as shown in
Figs. 2-1 and 2-2. The inner row of tapped holes provides
means for attaching certain sizes of scroll chucks by the

and are held on the spindle with socket-head cap screws.
Chucks for Type D spindles (Fig. 2-21) have the backs
of chucks made to the dimensions of Tables 2-10 through
2-12 and Figs. 2-22 through 2-24, and are held on the
spindle through the means of cam studs and cams.

2-4 INSTALLATION
2-4.1 General

Always follow the chuck manufacturer’s written
instructions for installation of the chuck on a turning
machine.
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2-4.2 Safety

Chapters 4 and 5 of this Standard should be reviewed
and understood before chuck installation.

2-5 BALANCE

Spindles should be balanced in accordance with
ISO 1940-1 G2.5.

Chucks and/or spindle-mounted tooling should be
balanced to 3 g at the outside diameter or in accordance
with ISO 1940-1 G2.5, whichever is more precise.

Type A spindles should be balanced with a full-sized
drive button in place, but without a chuck or spindle-
mounted tooling.

A Type A chuck or spindle-mounted tooling is bal-
anced without a drive button.
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Fig. 2-4 Type C Spindle
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Table 2-2 Type C Spindle Dimensions

Spindle
Dimension C3 C-4 C-5 C-6 c-8 €11 C-15 C-20 C-p8
D 90 -0.010 115 -0.010 140 -0.012 170 -0.012 220 -0.014<) 300 -0.016 380 -0.018 520 -0.022 720 —0.015
C 70.6 82.6 104.8 133.4 171.4 235.0 330.2 463.6 647.6
d M10 M10 M10 M12 M16 M20 M24 M24 MBO
4 20 20 20 24 36 40 48 48 6p
Imin 6 6 7 7 7 7 7 7 )
GENERAL NPTES:
(@) Unspegffied tolerances +0.4.
(b) All dimgnsions are in millimeters.
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Fig. 2-6 Type D Spindle
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GENERAL N

ASME B5.60-2014

Fig. 2-7 Type A Spindle

DTE:  Type, A2 is shown.
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Fig. 2-14 Type D Spindle Detent and Cam Screws
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Full thread within
3 mm of head

(a) D-3
Detent Screw

Fig. 2-15 Type D Spindle Detent and Cam Springs

Full thread within
3 mm of head

(b) D-4
Detent Screw
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Fig. 2-16 . Type D Spindle Detent Plunger
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Full thread within
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(c) D-5 Through' D-20
Cam Scréws

D-3 and D-4 Detent Plunger
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Table 2-4 Type D Spindle Cam Dimensions
Cam

Dimension Tolerance D-3 D-4 D-5 D-6 D-8 D-11 D-15 D-20
Iy -0.2 26.6 35.7 46.8 56.4 63.5 73.0 82.6 92.1
I, +0.1 2.2 3.0 3.2 4.0 4.8 6.4 6.4 6.4
I3 +0.05 3.6 3.6 6.2 7.5 7.5 7.5 7.5 7.5
Ly -0.2 2.4 3.2 4.0 5.6 5.6 5.6
Is +0.1 13.4 11.9 14.3 16.3 18.6 21.0 234 27.4
lg +0.2 14.9 17.4 24.2 30.2 34.1 38.9 43.7 48.4
l; 8 9 11 13 14 16 19 21
lg 13 17 21 25 27 32 37 43
ly 14 16 16 16 16 16
l1o +0.3 1.6 1.6 1.6 2.2 2.2 2.3 2.3 2.7
l11 +0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
l1> +0.1, -0.3 8 10 11 12 14 17 17 22
ly3 21.4 26.2 35.0 42.9 47.6 54.8 61.9 69.9
ly 1.2 1.2
lys 0.4 0.8 0.8 1.1 1.1 1.5 1.5 1.5
lig 0.8 0.8 1.6 16 1.6 2.4 2.4 2.4
dq -0.05 18.95 18.95 22.12 25.30 28.47 31.65 34.82 41.17
d, . 12.7 +0.2 12.7 +0.2 14.3 17.5 20.6 23.8 27.0 33.3
ds +0.1 7.9 9.5 9.5 9.5 9.5 9.5
d, +0.05 ce A 5(8 7.2 7.2 7.2 7.2 7.2
ds 11.1 13.9 153 16.7 19.4 23.6 23.6 30.6
de 10 11 11 11 11 11
rn Ce 7.5 9.5 11.1 12.7 14.3 16.7 19.0 22.2
a, deég Ce 15 15 15 20 20 20 20 20
B, deg 15 10 10 10 10 15 15 15
vy, dég A 210 250 250 250 250 250 250 250
S 1.60 1.91 1.91 2.64 2.64 2.64 2.64 3.18

GENERAL NOTES:

(@) Unspecified tolerances +0.4.

(b) Unless otherwise specified, all dimensions are in millimeters.
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Table 2-5 Type D Spindle Detent and Cam Screws Dimensions

Detent Screws Cam Screws
Dimension D-3 D-4 D-5 D-6 D-8 D-11 D-15 D-20
Type Pan head SHCS SHCS SHCS SHCS SHCS SHCS SHCS
d M8 x 1.25 M8 x 1.25 M8 x 1.25 M10 x 1.5 M10 x 1.5 M10 x 1.5 M10 x 1.5 M10 x 1.5
d, 13 13 13 16 16 16 16 16
d,, —0.05 5.8 7.2 7.2 7.2 7.2 7.2
I 5 8 8 10 10 10 10 10
L, 9.T 0.2 T9.3 0.2 T6.9 7.9 7T.6 76.3 309 3p.1
I3 5.6 5.6 5.6 5.6 5.6 4.6
GENERAL NPTES:
(@ Unspedjffied tolerances =0.4.
(b) SHCS # socket head cap screw.
() All dimgnsions are in millimeters.
Table 2-6 Type D Spindle Detent and Cam Spring Dimensions
Cam Springs

Detent Springs,

Dimensjion Sizes D-3 and D-4 D-5 D-6, D-8, D-11, D-15, anfl D-20
dimax 4.6 7.7 9.3
Ayire 0.66 1.14 1.24
lworking 6.0 15.1 16.9
lfree 9.5 207 25.4
Spring rate] N/mm 6.5 8.9 7.2
Load, N 18-27 35-50 50-70

GENERAL NPTES:

(@ Unspedjffied tolerances +0.4.
(b) Unless otherwise specified, all dimensions are in millimeters.

Table 2-7.-"Type D Spindle Detent
Plunger Dimensions

Dimension Detent, Sizes D-3 and D-4
d, —002 6.32
d; 01 4.8
5 0.8
13, —0.05 3.5
I 5.5
1y 4.8
ls, 0.2 14.4
a, deg 30
GENERAL NOTES:
(@ Unspecified tolerances +0.4.
(IU) IUIHIICDD Ut:ICIVV;DC )lJCL;ﬁCUI, alll L“IIICIID;UII) alic ;II Illill‘lilllctclb.
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Fig. 2-17 Type A Chucks and Faceplates
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Fig. 2-19 Type C Chucks and Faceplates
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Table 2-9 Type C Chuck and Faceplate Dimensions

Chuck
Dimension 3 C-4 C-5 C-6 c8 C11 C-15 C-20 C-p8
D 90 +0.009 115 +0.009 140 +0.010 170 +0.010 220 +0.012 300%+0.013 380 +0.014 520 +0.018 720 +0.020
C 70.6 82.6 104.8 133.4 171.4 235.0 330.2 463.6 641.6
d 12 12 12 14 18 22 26 26 3B
Imin 4 4 5 5 5 5 5 5

GENERAL NPTES:
(@ Unspedjfied tolerances 20.4.
(b) All dimgnsions are in millimeters.
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Fig. 2-21 Type D Chucks and Faceplates
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Table 2-11 Type D Chuck and Faceplate Stud Dimensions

Stud

Dimension Tolerance D-3 D-4 D-5 D-6 D-8 D-11 D-15 D-20
d -0.1 14.3 15.9 19.0 22.2 25.4 30.2 34.9 41.3
d, .. M10 x 1 M10 x 1 M12 x 1 M16 x 1.5 M20 x 1.5 M22 x 1.5 M24 x 1.5 M27 x 2
4 0.1 13.1 13.9 16.5 19.1 23.2 27.0 32.0 38.5
1, +0.2 4.2 4.8 4.8 4.8 4.8 6.4 6.4 6.4
I3 +0.1 8.7 9.5 11.9 14.3 16.7 20.6 24.6 28.6
1y 35 37 43 79 56 67 76 9
Is . 19 19 22 27 30 35 40 44
lg +0.2 30.0 31.0 35.7 40.5 44.5 53.2 58.7 $9.0
I 2 2 2 3 3 5 5 6
d, 19.0 19.0 22.2 25.4 28.6 31.8 349 41.3
ds 9.5 10.3 10.3 12.7 12.7 12.7 12.7 2.7

GENERAL NPTES:

(@ Unspedffied tolerances +0.4.

(b) All dimpnsions are in millimeters.

Table 2-12 Type D Chuck and Faceplate Stud Locking Screw Dimensions
Stud-Locking Socket Head\Cap Screws

Dimension D-3, D-4, and D-5 D-6 and D-8 D-11, D-15, andl D-20
d M6 x 1 M8 (x\ 1.25 M8 x 1.2p
d, 10 13 13
L 6 8 8
b 12 16 20

GENERAL NPTES:

(@) Unspedffied tolerances +0.4.

(b) All dimgnsions are in millimeters.
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Chapter 3
Jaw Mountings

SCOPE

master jaw (base jaw): radial-moving part within

the chuck

Thlis Chapter covers the interface of two-piece

chuc

3-2

faste
used
Fig.

K jaws.

DEFINITIONS OF TERMS

ers: accessory devices (usually threaded) that are
to secure the top jaw onto the master jaw (see

3-1).

groowe (slot): a recessed geometric form that receives a

tong
the

hard
hard
jaw i
that
Fig.

e, key, or jaw nut for positioning the top jaw with
aster jaw.

fop jaw: a top jaw that is made to its final size of

bnable steel. Itisnot intended to be machined in use.

iterface: geometric forms with fastening elements
position and secure top jaws to master jaws (see

3-2).

jaw nut: the fastener used in the master jaw for securing

and,
mast
jaw-
jaw 1

in some designs, positioning the top jaw with the
PT jaw.

ut slot: a T-slot in the master jaw for receiving a
put.

body to which the top jaw is mounted.

master jaw pins: precision pins that positien' th
with the master jaw.

master key: a serrated positioningkey, secur
top jaw.

monoblock (solid style jaw): @ ené-piece combing
ter and top jaw.

serration: a repetitive,geometric form for radi
tioning the top jaw with the master jaw.

soft top jaw (blank jaw): a top jaw that is not he
and is formied prior to usage.

tonguexprojected geometric form that aligns th
withithe master jaw.

topSGaw: component that clamps the workpid
mounted on a master jaw.

3-3 CHUCK JAW INTERFACE TYPES

See Table 3-1 for top-jaw features; deta
Tables 3-2 through 3-25.

e top jaw
ed in the
tion mas-
ally posi-
at treated
e top jaw

ce and is

ils are in
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DTE:  Jaw mounting bolts should be grade 8.8 for U.S. Customary units, 12.9 for metric units. Recommended thread engag
5 diameter of thread (with illustration)) and chuck manufacturer's recommended torque. Now carefully mate the top jaw
making sure of a proper fit betweenlall components. Insert jaw mounting bolts and tighten them evenly and firmly. Use onl

It is critical that thé\bolts be of recommended length for the top jaws being used — see illustration. Bolts that 4
xtend through thejaw: nut, bottom out, and give the appearance of being properly torqued while not actually se
v in place, and ‘could cause breakage of the chuck master jaw. Bolts that are too short will have insufficient

— Nlaster jaw
— Jaw nut/key
Top jaw
Jaw mounting
bolt
A7/ A=y
s s |
| 4| N I
é’// L
/ — —
T A |
N R
V20 e
(a) Incorréct: Cap Screws Too Long
GENERAL N
is 1.5 time
master jaw,|
quality fastpners.
CAUTION|
long will ¢
the top jay
engagemel

it in the jaw nut)and could result in the jaw nut fracturing. Ensure that the master jaw still moves without bindi

Fig. 3-1 Fastener Guidelines

— Master jaw
Jaw nut/key
Top jaw

Jaw mounting

bolt
Ay
i I N
?:z.___ _____ X |
""""" - ,,’:::I
T T
% ]

(b) Incorrect: Cap Screws Too Short

— Masterjaw
—dJaw nut/key

Top jaw

Jaw mou
bolt

(c) Correct: Full Engagement

nting

ement
to the
high-

re too
turing
hread
hg.
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Fig. 3-2 Jaw Interface Flatness Guidelines

Master jaw Master jaw
Top jaw/master jaw Top jaw/mapster jaw

interface interface

Top jaw Top jaw
T
Vel

J [
el
1T
(a) Incorrect: Master Jaw/Top Jaw Interface Not Flat/Parallel (b) Correct: Master Jaw/Top Jaw Interface Is Fldt/Parallel

GENERAL NOTE: Prior to mounting the_top jaws, it is critical to confirm that the master jaws, top jaws, and interface between [the two are
clean,|free from nicks/damage, and farm a uniform/flat fit. Now carefully mate the top jaw to the master jaw, making sure of |a proper fit
betwepn all components. Insert jawyMounting bolts and tighten them evenly and firmly.

CAUTION: It is critical<¢hat the interface between the top jaw and master jaw is a flat/parallel fit — see illustration. Imjproper jaw
interfpce can result in damage to the chuck and/or binding of the master jaw. Binding will result in reduced chuck perfofmance and
unsafp operating condition.
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Table 3-3 Tongue and Groove, Medium Duty Chucks, Three-Step Reversible Top Jaw, Wrench Operated

%

T4
LY

a0 ol
TZ—airar

Tl ac
TI= 10

[
I A
¢ 1
T ==
4 | R
TJ-5 | TJ-2 Lo
| [T
| 1
T i —_—
H-—
I
| I A
L] JANJ
I \J——I—-L/
—>| l«—TJ-9 ‘
> <~— TJ-8
—> < TJ-11
Center-to- Screw
Center Center to X X . Cdunter-
Screw Edge of V_I\_I'dth of T Width c:f T Depthsc:f HTelght of Drill Size bgre for
Nominal Holes, Key, 0_:_1gue, ong1l-1e Slot, ong;le ot, ?I'ngiule’ for Ycrew
Size of T)-2 T)-4 )-5 )-8 -9 ) Screws, Head,
Chuck [Note (1)] [Note (1)] Min. Max. Min. Max. Min. Max. Min. Max. T)-12 [-16
6 1.500 0.500 0.498 0.499 0.313 0.315 0.15 0.17 0.10 0.12 0.406 d.609
8 1.750 0.625 0.498 0.499 0.313 0.315 0.15 0.17 0.10 0.12 0.406 d.609
10 2.125 0.688 0748 0.749 0.501 0.503 0.15 0.17 0.10 0.12 0.531 q.797
12 2.500 0.875 0.748 0.749 0.501 0.503 0.15 0.17 0.10 0.12 0.531 q.797
15 3.000 1.125 0.748 0.749 0.501 0.503 0.15 0.17 0.23 0.25 0.656 14.000
18 to 36 3.000 1.125 0.748 0.749 0.501 0.503 0.15 0.17 0.23 0.25 0.781 1.188
GENERAL NPTE: All dimensjens are in inches.
NOTE:
(1) Holes lpcated within=@,0.012 in. of true position.
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Talble 3-5 Tongue and Groove, Heavy Duty Chucks, Three-Step Reversible Top Jaw, Wrench Op

/ TJ-12.and'TJ-16
TN

TJ-4
L_

Lrated

o
Tl
+— 1 T
4 ! '
TJ-5 | TJ-2 : | :
| .
+ N
H——
PR SR
—I——a‘___
! T
L _ ] [
T \J——I——L/
e oL
i 9 TJ-8
—> l— TJ-11
Center-
to- Screw Counter-
Center Center to X . . Drill bore
Screw Edge of V'|\'hdth of . Width olf . Depth olf HTelght of Size for
Nominal Holes, Key, ongue, ongue Slot, ongue Slot, ongue, for Screw
Size pf T)-2 T)-4 U-5 -8 -9 711 Screws, Head,
Chudk [Note (1)] [Note (1)] Min. Max. Min. Max. Min. Max. Min. Max. T)-12 T)-16
6 1.500 0.500 0.498 0.499 0.313 0.315 0.15 0.17 0.10 0.12 0.469 0.703
8 1.750 0.625 0.498 0.499 0.313 0.315 0.15 0.17 0.10 0.12 0.531 0.797
10 2.125 0,688 0.748 0.749 0.501 0.503 0.15 0.17 0.10 0.12 0.656 1.000
12 2.200 0.875 0.748 0.749 0.501 0.503 0.15 0.17 0.10 0.12 0.656 1.000
15 to P4 3.000 1.125 0.748 0.749 0.501 0.503 0.15 0.17 0.23 0.25 0.781 1.188
28 to B6 3.000 1.125 0.748 0.749 0.501 0.503 0.15 0.17 0.23 0.25 0.906 1.375
GENERAL NOTE:/ All dimensions are in inches.
NOTE:
(1) Hgles located within @ 0.012 in. of true position.
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Nominal
diameter

ASME B5.60-2014

Table 3-7 Metric Tongue and Groove Chucks, Master Jaw

P W AN l
LW
I
MJ1 ~L—>‘
|
<—T MJ-5 MdJd;>2
Y
~ MJ-6
SHea==1F 7 { s
d = v &
d MJ-7 J-3
d] 7 I
C MJ-9 (H7) MJ-4
e Ly
d A== l 7
C +==H {
=l ] MJ-8
a MY
4.
Lo
MJ-10 tgg - <
Edge ‘of Center-
Cross to-
Width of Class G6 Slot to Center dth of
Tongue, Tapped Tapped for Depth of Length Distance CWI t lo Depth of
Nominal M)-1 Hole, Hole, Holes, Tapped of Between Length of ro:: Slot, Qross
Size of +0.01, (2)-Holes, M)-3 MJ-4 Holes, Tongue, Tongues, Tongue, )-9 blot,
Chuck -0.04 MJ-2 [Note (1)] [Note (1)] MJ-5 MJ-6 MJ-7 MJ-8 Min. Max. NJ-10
165 8 M8 7.00 32.00 12.0 7.0 42.0 7.0 18.000 18.018 5.0
210 10 M8 10.00 40.00 13.0 8.0 50.0 8.0 20.000 20.021 4.5
265 12 M12 10.00 40.00 14.0 9.0 54.0 9.0 20.000 20.021 5.5
315 12 M12 10.00 40.00 17.0 9.0 54.0 9.0 20.000 20.021 6.0
400 12 M12 14.00 54.00 17.0 9.0 68.0 9.0 26.000 26.021 6.0
500 18 M16 15.00 60.00 34.0 11.0 78.0 14.0 30.000 30.021 9.0
630 18 M16 15.00 60.00 34.0 11.0 78.0 14.0 30.000 30.021 9.0

GENERAL NOTE:

NOTE:

(1) Tapped holes located within @ 0.3 mm of true position.

All dimensions are in millimeters.
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Table 3-8 Square Serrated, Heavy Duty Chucks, Wrench or Drawbar Operated

> |<— MJ-26
> | < MJ-27
______ _r-- ‘
[ ———— ]
MJ-24
i { - MJ-23 /]
—— ] ¥
MJ-25 —-—T—
TS Note (1)
—— Y
Nominal | I MJ-36 0.126
diameter 1 0.128
Il 1
|1 ¥
|| e—
Il 1
\ |
LMJ-37 i
0.130
0.142 —> 0.250
’ Pitch
. . Outside
W;]dth of W'ddtsh of Depth of Dehpth of Start of Edge to
Nominal Jaw TMroat, HeaM pace, Head TMroat, Serrations, First
Size ¢f Width, )-24 )-25 Space, W27 MJ-36, Tooth,
Chuc| M)-23 Min. Max. Min. Max. MJ)-26 Min. Max. Min. M)-37
8 1.76 0.753 0.755 1.10 1.16 0.44 0.44 0.46 0.62 0.38
10 1.76 03753 0.755 1.10 1.16 0.44 0.44 0.46 0.62 0.50
12 1.76 0.753 0.755 1.10 1.16 0.44 0.44 0.46 0.62 0.75
15 2.12 1.003 1.005 1.34 1.40 0.50 0.62 0.64 0.88 0.75
18 2.12 1.003 1.005 1.34 1.40 0.50 0.62 0.64 0.88 0.75
21 2294 1.003 1.005 1.34 1.40 0.50 0.62 0.64 1.12 1.00
24 2.94 1.003 1.005 1.34 1.40 0.50 0.62 0.64 1.12 1.00
28 2.94 1.190 1.192 1.62 1.68 0.76 0.88 0.90 1.18 1.00
32 2.94 1.190 1.192 1.62 1.68 0.76 0.88 0.90 1.18 1.00
36 2.94 1.190 1.192 1.62 1.68 0.76 0.88 0.90 1.18 1.00

GENERAL NOTES:

(@ All dimensions are in inches.

(b) See Tables 3-9, 3-10, and 3-11 for dimensions of master key, jaw nut, and three-step reversible top jaws.
(c) Serration pitch error not to accumulate more than 0.0002 in. per inch.

NOTE:

(1) Jaws optional above or below chuck face.
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Table 3-9 Square Serrated, Heavy Duty Chucks, Top-Jaw Master Key

0.126

Reversing key in
MK-5 / the top jaw
moves top jaw 0.125
MK-6 _<_>| ‘ MK-17
0.18
T | T * r f T
0.135
§ 0130 reT o P 4 .
: Lﬁ_ﬂ_h_n'ﬂ 0458 oY1 ——
— N 1 1

0.128 = MKA8 ==
MK-7
0.250 <
TYP
Edgeto
. Center of Number Drill Size Countprbore
Nominal Width of Key, Screw, of for for Ycrew
Size of MK-5 MK-6 Teeth, Screw, Hepd,
Chuck Min. Max. [Note (1)] MK-7 MK-17 MK-18
8 0.744 0.745 0.375 3 0.281 0.422
10 0.994 0.995 0.500 4 0.344 0.315
12 0.994 0.995 0.500 4 0.344 0.315
15 and 18 1.486 11487 0.750 6 0.406 0.409
21 and 24 1.486 1.487 0.750 6 0.406 0.409
28 and 36 1.530 1.531 0.766 6 0.406 0.409
GENERAL NPTES:
(@ All dimgnsions are ininches.

(b) Serratig
NOTE:
(1) Hole lo

Fated within @ 0.012 in. of true position.

n pitch error\not to accumulate more than 0.0002 in. per inch.
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—»‘ JN-25

Table 3-10 Square Serrated, Heavy Duty Chucks, Master Jaw Nut

—|> JN-24

=

{

JN-26

1

JN—‘IZK

JN-1

—> JN-30 -~

1
I

JN-27

~ <—— JN-2 ——>
Center-to- Size of . X
Length Center Tapped VTv'dth g Minimum HTelght of Length Depth
Nominal of Tapped Holes o;llgue, Width of onguée, Thickness of of
Size|of Nut, Holes, (UNC-2B), IN-24 Nut _IN-26 of Nut, Slot, Slot,
Chukk JN-1 JN-2 JN-12 Min. Max. Flange Min. Max. JN-27 JN-30 JN-31
8 2.32 1.438 1/,-13 0.749 0.750 1.000 0.62 0.64 1.00 0.88 0.38
14 2.62 1.750 1/,-13 0.749 0.750 1.000 0.62 0.64 1.00 1.12 0.38
13 2.62 1.750 1/2-13 0.749 0.750 1.000 0.62 0.64 1.00 1.12 0.37
15 anfl 18 3.76 2.500 3/1,-10 0.999 1.000 1.250 0.80 0.82 1.26 1.62 0.46
21 anfl 24 4.26 3.000 3/4—10 0.999 1.000 1.250 1.06 1.08 1.26 1.62 0.46
28 anfl 36 4.50 3.000 7149 1.186 1.187 1.562 1.06 1.08 1.76 1.62 0.46
GENERAL NOTES:
(@) All dimensions are ip~inches.

(b) H

les located within' @ 0.012 in. of true position.
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Table 3-12 Acme Serrated, Heavy Duty Chucks, Power Wrench or Drawbar Operated

ASME B5.60-2014

0.155
0.165 <
— MJ-37
Fo.250 14.5°
_
0.0927 }
— 0.0907
MJ-36
| L f
A — A MJ-23
MJ-25 - -— MJ-24 MJ-8
Y L Y
-
|
Nomjnal Note (1)
digmeter N MJ-11
> MJ-27
> MJ-26
X X . Depth Outside
W'dthsolf Jaw Depth of W'hdth of W:_]dtsh of of Depth Start of Edge to
Nominal Tongn:e ot, Width, Tongue TMroat, HeaM pace, Head of Serrations, First
Size of )-8 MJ-23, Slot, )-24 )-25 Space, Throat, MJ-36, Tooth,
Chuc Min. Max. Min. MJ-11 Min. Max. Min. Max. MJ-26 M)-27 Min. MJ-37
10 0.750 0.752 1476, 0.25 0.687 0.697 0.97 1.03 0.44 0.56 0.62 0.50
12 0.875 0.877 176 0.25 0.812 0.822 1.09 1.16 0.50 0.63 0.62 0.75
15 1.000 1.002 2.12 0.31 0.937 0.947 1.28 1.34 0.63 0.75 0.88 0.75
18 1.000 1.002 2.12 0.31 0.937 0.947 1.28 1.34 0.63 0.75 0.88 0.75
21 1.250 1.252 2.94 0.31 1.187 1.197 1.59 1.66 0.75 0.88 1.12 1.00
24 1.250 17252 2.94 0.31 1.187 1.197 1.59 1.66 0.75 0.88 1.12 1.00
28 1.250 1.252 2.94 0.31 1.187 1.197 1.59 1.66 0.75 0.88 1.18 1.00
32 1:250 1.252 2.94 0.31 1.187 1.197 1.59 1.66 0.75 0.88 1.18 1.00
36 13250 1.252 2.94 0.31 1.187 1.197 1.59 1.66 0.75 0.88 1.18 1.00
GENERAL NOTES:

(@) All dimensions are in inches.
(b) Tolerances of +0.015 are permissible unless otherwise specified.

(c) Serration pitch error not to accumulate more than 0.0002 in. per inch.

NOTE:

(1) Jaws optional above or below chuck face.
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Table 3-13 Acme Serrated, Master Key

0.250 —> <

MK-23
P 1
MK-18 E MK-17
LA 1 f

0.500

0.498

Reversing key in the
top jaw moves

top jaw 0.125
14.5°
¢ % ; MK-5
3 .
0.250 TYP 0.0927 I E{J1—
0.0907
0.0775

Width o K Edge to Center of Counterbore
Nominal idth of Key, Screv6v, Number Drill Size for Screw Lgngth
Size of Mk-5 MK of Teeth, for Screw, Head, of Key,
Chuck Min. Max. Min. Max. MK-7 MK-17 MK-18 MK-23
10 1.029 1.030 0.507 0.523 4 0.344 0.469 11625
12 1.029 1.030 0.507 0.523 4 0.344 0.469 14875
15 and 18 1529 1.530 0.757 0.773 6 0.406 0.594 21375
21 to 36 1.529 1.530 0.757 0.773 6 0.469 0.594 21875

GENERAL NOTES:

(@) All dimensions are in inches.

(b) Tolerances of +0.015 are permissible unless otherwise specified.

(c) Serration pitch error not to accumulate more than 0.0002 in. per inch.
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Table 3-14 Acme Serrated, Jaw Nut

JN-1

JN-12
JN-2 ! /

JN-24

] UN-26

j

Center-to-
Length Center Tapped : Width of Thickness
Nominal of Tapped Holes Width of Tongue, Jaw Nut of Thickness
Size|of Nut, Holes, (UNC-3B), L Flange, Flange, of Nut,
Chuk JN-1 IN:2 JN-12 Min. Max. IN-25 JN-26 JN-27
14 2.62 1.750 1,13 0.675 0.680 0.94 0.94 0.62
13 3.00 2.000 5/8-11 0.800 0.805 1.06 1.06 0.75
15 anfl 18 3.75 2.500 3/4—10 0.925 0.930 1.25 1.25 0.94
21 anfl 36 450 3.000 7/8-9 1.175 1.180 1.56 1.56 1.18
GENERAL NOTES:
(@ All dimensions are in inches.
(b) Hgles located within @ 0.012 in. of true position.
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Table 3-16 90 deg Serrated Jaw Interface (Inch), Serration Data

Note(1)—\
)

|

45°0" + 0°15' [<

I5°0 = 0°TH
%i
Y
* MJ-2
MJ-1 < MJ-9
Theoretical
Shatp Minimum Checking Checking Checking Checking Length
Pitch of Corner to Crest Pin to Pin to Flat, Pin to Pitch Pin of
Serrationg ™\ Pitch Line, Root Radius, Radius, Crest, Min., Max., Line, Max., Diametpr, Flat,
Designation MJ-1 M)-2 M)-3 MJ)-4 MJ-5 MJ-6 M)-7 MJ-8 MJ-9
/16 X 90 deg 0.0625 0.0156 0.005 to 0.007 0.010 0.025 0.028 0.037 0.043 0.014
3/32 X 90 deg 020938 0.0234 0.006 to 0.010 0.016 0.038 0.043 0.055 0.065 0.022
GENERAL NOTES:
(@) All dimensions are in inches.
(b) THe checking pin diameters given are recommended values. If pins of nonstandard diameter are used. the manufacturer shdll be

responsible for recalculating the dimensions such that the form and geometry conform with the ISO standard form.
() See Table 3-17 for accumulated pitch variation.

NOTE:

(1) Any profile contained within the hatched area is acceptable.
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Table 3-17 90 deg Serrated Jaw Interface (Inch), Accumulated Pitch Variation

Serration Designation
Y6 X 90 deg 342 X 90 deg

Permissible
Measuring Number Measuring Number Accumulated
Length, of Length, of Pitch
MJ-10 Teeth MJ-10 Teeth Variation
1.000 16 1.0312 11 +0.0003
2.000 32 1.9688 21 +0.0005
3.000 48 320000 32 +0.0006
4.000 64 4.0312 43 +0.0008
5.000 80 4.9688 53 +0.0009
6.000 96 6.0000 64 +0.0011

GENERAL NOTE: All dimensionstate in inches.
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Table 3-19 60 deg Serrated Jaw Interface
(Metric), Accumulated Pitch Variation

Serration Designation

1.5 X 60 deg 3.0 X 60 deg

Permissible

Measuring Measuring Accumulated
Length, Number Length, Number Pitch

MJ-10 of Teeth MJ-10 of Teeth Variation

30 20 30 10 +0.008
60 40 60 20 +0.013
90 60 90 30 +0.018
120 80 120 40 +0.023
150 100 150 50 +0.028

GENERAL NOTE:* All dimensions are in millimeters.
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Table 3-20 60 deg Metric and 90 deg Inch Serrated Jaws and Jaw-Nut Interface

H8/f8

r JN-5

- /
17
|
l Y
A N JN-3
| 1
JN-1 = Slot

JN-2 = Jaw nut

Slot Size, Master

Jaw Nut Size

Slot Jaw Nut

Nomirfal Jaw and Top Jaw (f8 Tol.), Depth in Above Internal

Size ¢f (H8 Tol), N-1 N2 Top Jaw, Master Thread,

Chuc Min. Max. Min: Max. JN-3 Jaw, JN-4 JN-5 Designation of Serraftion
100 10.000 10.022 9965 9.987 4.5 2.5 Mé Y6 in. X 90 deg or 1.5 mm| X 60 deg
125, 12.000  12.02Z.\_11.957  11.984 4.5 2.5 M8 Y16 in. x 90 deg or 1.5 mm| x 60 deg
160 14.000 14.02% 13.957 13.984 4.5 2.5 Mm10 Y16 in. X 90 deg or 1.5 mm| X 60 deg
200 17.000 179027  16.957  16.984 4.5 2.5 M12 Y1 in. X 90 deg or 1.5 mm| x 60 deg
250 21.000,\_21.033  20.947  20.980 4.5 2.5 M16 Y1 in. x 90 deg or 1.5 mm| x 60 deg
315 21.000 21.033 20.947 20.980 4.5 2.5 M16 Y46 in. X 90 deg or 1.5 mm| X 60 deg
400 252500 25.533 25.447 25.480 5.5 3.5 M20 %4, in. x 90 deg or 3.0 mm| X 60 deg
500 25.500 25.533 25.447 25.480 5.5 3.5 M20 %45 in. x 90 deg or 3.0 mm| X 60 deg
630 25.500 25.533 25.447 25.480 5.5 3.5 M20 34, in. X 90 deg or 3.0 mm| X 60 deg

GENERAL NOTES:
(@) Unless otherwise specified, all dimensions are in millimeters.

(b) For tolerance grade of thread (N-5), see ISO 965-3.
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Mark 1, 2, 3 —\

ASME B5.60-2014

Table 3-21 1.5 mm X 60 deg Serrated Top Jaw (Metric)

C0.6 =<

N

/ =

1.5

1

obs \ | /N !
Eo= - VAN |
"~ __,: 1.3 ! | ! .
12 0.25 |
0.28 60°
TJ-6
~ EnlargedView
TJ-H
| |
[ [
! ! 30° ! 30°
TJ-5 7/ i 97 i / _/| 1% § T2
| J | L | L—» \/ | \/
TJ-3 — Optional relief 300k« 300
TJ-1 (H8 Tol.)
0 dth Screw Screw Screw
Slot Wll t Clearance Screw Counterbore Center-to-
Nominal (HiTO ), Slot Drill Counterbore Depth, Center Screw
Size of )1 Depth, Diameter, Diameter, Min., Distance, Size,
Chuck Min. Max. T)-2 1-3 T)-4 T)-5 T)-6 T)-7
100 10.000 10:022 4.5 6.80 11.25 5.0 14.00 Mé
125 12.000 12:027 4.5 8.80 14.25 6.0 18.00 M8
160 14.000 14.027 4.5 10.80 17.25 6.0 20.00 M10
200 17.000 17.027 4.5 12.80 19.25 8.0 25.00 M12
250 21.000 21.033 4.5 16.75 25.50 10.0 30.00 M16
315 21:000 21.033 4.5 16.75 25.50 10.0 30.00 M16
GENERAL NDTES:

(@ All dimensions are in millimeters.
(b) Serration pitch error not to accumulate more than 0.005 mm per 25 mm.
() Tapped holes located within @ 0.2 mm of true position.
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Table 3-23 Ball Style Chucks, Master Jaw

ASME B5.60-2014

>
<
|
|
— — B-1 \ — — + — —
T T
| |
‘ oy
| |
| |
_ | MJ-7 T Iy
| |
| |
‘ A
| |
_'_ _'_
>
N
l<— MJ-1—
| -
"‘ | M2 [MJ-s
MJ-6 j < : > ?
T
\{ﬁj |\/|J-4—T
2 X Full radius MJ-5
Master Jaw
Nominal Jaw Nut Slot Top of Jaw Jaw Slot Support Moluntin
Size of Jaw Width, Width, Platform to Top Height, Jaw Slot Width, Height, ace g
Chuck, MJ)-1 MJ-2 of Slot, MJ-3 MJ-4 MJ-5 MJ-6 Length,
B-1 Min. Max: Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. n-7
6 1.497 1499 0.498 0.503 0.250 0.260 0.198 0.206 0.801 0.811 0.245 0.255 .19
8 1.747 1.749 0.560 0.565 0.312 0.322 0.230 0.240 0.895 0.905 0.190 0.205 .63
10 20247 2.249 0.748 0.754 0.411 0.421 0.292 0.302 1.115 1.125 0.222 0.237 .00
12 2247 2249 0748 0754 0.411 0.421 0292 0.302 1.115 1.125 0222 0237 .25
15 2.622 2.624 0.873 0.878 0.442 0.452 0.292 0.302 1.302 1.312 0.222 0.237 4.16
18 2.622 2.624 0.873 0.878 0.442 0.452 0.292 0.302 1.302 1.312 0.222 0.237 4.16

GENERAL NOTE:

All dimensions are in inches.
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Table 3-24 Ball Style Chucks, Top Jaw
Vorkpiece gripping surface
‘4—»’— T4-6
I ’ I I ’ I I ) }
I I I I I I I I I
| | | | | |
| | | | | |
| | | | | |
| | | T 0.08 | |
| | | | | | | | |
| | | | l | |
| | | | | |
| | | | — T | | TJ-5, min.
| | | | | | {
0.62
Lr"—‘rJ L]__|__[J L]____[J v
_______ ) P ! I | |
. L] L] T
TJ-2 0.12 — | | TJ-4
TJ-7
TJ-1
TJ-3
Screw
Back Edge to Center-to- . dth Clearance Screw Screw
Nominal Inner Screw, Center-Screw Mount{:g Width, Hole Counterbore Counterbore Setup
Size of T-1 Holesy/T)-2 -3 Diameter, Depth, TJ-5, Diameter, Dimension,
Chuc| [Note (1)] [Note (1)] Min. Max. T)-4 Min. T)-6 T-7
6 1.734 1.156 1.500 1.502 0.469 0.203 0.688 0.750
8 2.031 1.344 1.750 1.752 0.531 0.250 0.781 0.875
10 2.500 1.750 2.250 2.252 0.656 0.312 1.000 1.125
12 2.500 1.750 2.250 2.252 0.656 0.312 1.000 1.125
15 3.062 2.125 2.625 2.627 0.812 0.312 1.188 1.312
18 3,062 2.125 2.625 2.627 0.812 0.312 1.188 1.312
GENERAL.NQTE: All dimensions are in inches.
NOTE:

(1) Holes located within @ 0.012 in. of true position.
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Table 3-25 Ball Style Chucks, Jaw Nut

JN-27
2 X JN-4
JN-26
JIN-25/2 ' | E—
_ m\ _ ///"jﬁ\ s
\ \ .
T L/ \/ _
JN-2 JN-3
Full radius TYP
JN-1
Center-to-
Location Center Tapped . .
of First Screw Hole Width of dth of ieht of Height of
Nominal |[Overall Screw Holes, Size Tor;lgue, Wi tNo Tee, HelgNt;)()Tee, To':lgzl e
Size of [Length, Hole, N-2 IN-3 (UNC-2B), IN-5 1825 IN- IN-2y
Chuck JN-1 [Note (1)] [Note (1)] JN-4 Min. Max. Mint Max. Min. Max. Min. Max.
6 2.16 0.53 1.156 14 0.483 0.493 0.781 0.791 0.183 0.193 0.228 0.238
8 2.38 0.56 1.344 l/2-13 0.545 0.555 0.875 0.885 0.215 0.225 0.290 0.300
10 3.03 0.78 1.750 5/8-11 0.733 05743 1.095 1.105 0.277 0.287 0.384 0.394
12 3.03 0.78 1.750 5/3-11 0.733 0.743 1.095 1.105 0.277 0.287 0.384 0.394
15 3.56 0.84 2.125 3/4'10 0.858 0.868 1.277 1.292 0.277 0.287 0.415 0.425
18 3.56 0.84 2.125 3/4-10 0.858 0.868 1.277 1.292 0.277 0.287 0.415 0.425
GENERAL NPTE: All dimensions are in inches.
NOTE:
(1) Holes lpcated within @ 0.012 in. of true position.
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Chapter 4
Performance Testing

SCOPE

concentricity with the spindle axis, and the absence of

T
meas
addr
and
chuc

NOTH:

manu,

4-2

Al
chuc
eithe
adap
(Fig.
carrig
the ¢
previ

GENER
specif]

is Chapter covers geometric test procedures for

uring accuracy of self-centering jaw-type chucks. It

bsses the procedures for the inspection of rotational

hxial accuracy, centering, and repeatability of the
by using a qualified test piece.

For specific limits and specifications, contact the chuck
acturer.

SPINDLE VERIFICATION

of the geometric tests to be carried out involve
k rotation. The mounting of the chuck may be made
I directly on the test spindle (Fig. 4-1) or with an
ter placed between the spindle and the chuck
4-2). Where an adapter is used, these tests shall be
bd out on the adapter that has been mounted on
pindle. This spindle or adapter shall have been
ously tested for the accuracy of size, centering, and

AL NOTE:
cations) will adversely affect the accuracy of the chuck.

*_:_@

The maximum total indicator reading (TIR) for both objectives is 0.005 mm (0.0002 in.). Deviations in excg

camming of the spindle or adapter.

4-3 GEOMETRIC TESTS

Geometric tests for both manualyand pow|
are illustrated in Fig. 4-3.

4-4 CHECKING OF CENTERING ACCURACY
REPEATABILITY-OF MANUAL-SCROLL ¢

A test for checking accuracy and repeat
outside-diameter grip is presented in Fig. 4-4
Fig. 4-5 for(a\test of accuracy and repeatabil
steps.

4-5, 'CHECKING OF CENTERING ACCURACY
REPEATABILITY OF POWER CHUCKS

External chucking is presented in Fig. 4-
chucking is presented in Fig. 4-7.

Fig. 4-1 Spindle Verification Test for Chuck Mounted Directly on the Test Spindle

Radial runout on the outside diameter
of the spindle or adapter

Axial runout (camming) of the face of
the spindle or adapter

br chucks

AND
CHUCKS

hbility of
. Refer to
ty of jaw

AND

. Internal

ss of these
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Fig. 4-2 Spindle Verification Test for Chuck Mounted on an Adapter

/' Rddldi rurout On L;IG UuLhiU‘U didlllGLﬁl
of the spindle or adapter

7 Axial runout (campning) of the face of
the spindle ofadapter

GENERAL N|OTE: The maximum total indicator reading (TIR) for both objectives is 0.005 mm¢(0.0002 in.). Deviations in excess off these
specificatiops will adversely affect the accuracy of the chuck.

Fig. 4-3 Geometric Tests

Measurement of the radial runout of
outside diameéter of chuck relative to
the axis of-«xqtation [Note (1)]

Measurement of the axial runout of
face of chuck [Note (2)]
GENERAL NPTE: Jhewmeasured radial and axial runout should be compared to the chuck manufacturer’s specifications.

NOTES:

(1) The contaet point of the indicator shall be placed on the largest uninterrupted diameter closest to the chuck face or on the qualified
indicating band provided by the chuck manufacturer.

(2) The contact point of the indicator shall be placed on the face of the chuck as near to the periphery as practical.
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Fig. 4-4 Manual-Scroll Chucks: Checking Centering Accuracy and Repeatability of Outside-Diameter Grip

Checking centering accuracy and repeatability
of outside diameter grip using the
longest clamping surface of the jaws

[I:: provided [Note (1)]

}*L [Note (2)]>

LEGENPD:
D = nominal diameter of chuck
L # minimum distance of indicator contact point from the jaw face

GENERAL NOTES:

(@) Fiye test bars of different diameters shall be used.

(b) THe sizes of the test-bar diameters shall be proportional to thecroll pitch so that the various scroll positions differ from o
to[another through an arc of approximately 90 deg of scroll movement.

() Tol ensure the maximum stability of grip, the test-bar didmeter shall not exceed the diameter of the bore in the chuck.

(d) THe contact on the test bars shall be made along the\lcenterline of each jaw.

(e) Test bars shall be made of heat-treated steel to-withistand the grip of the jaws without deformation, internal or superficial, g
rond and straight within 0.005 mm (0.0002 in.)_for up to 400 mm (16 in.), 0.010 mm (0.0004 in.) for up to 630 mm (24 if
0.p25 mm (0.0010 in.) for up to 1 000 mm_(40 in.) chuck diameter.

(f) For geometric tests, the input torque shall-be approximately two-thirds of the maximum allowed.

NOTEY:

(1) THis test shall be repeated no less than three times and maximum runout shall be reported.

(2) Dgtermination of minimum djstance of indicator contact point from the jaw face, L, is as follows:

Minimum Distance

Nominal of Indicator Contact

Diametet Point From the Jaw

of Chuck, )D Face, L

mm in. mm in.
D~'250 D<10 50 2

250 <¢D <#400 10<D< 16 75 3
400L< D < 630 16 < D <24 100 4
630 < D< 1000 24 <D< 40 125 5

71
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Fig. 4-5 Manual-Scroll Chucks: Checking Centering Accuracy and Repeatability of Jaw Steps

— 12 mm (0.5 in.)

Measurement of radial runout on
the periphery [Note (1)]

Measurement of axial runout
[ —@ on the face (as near to the
periphery as practical) [Not€ (1)]
GENERAL NPTES:

(@) Each jav step shall be tested. A single test piece should be used for each step.

(b) The extprnal diameter of the test piece shall be equal to or smaller than the diameter at which-the steps of the jaws have been
manufactured.

(c) Test pigces shall be made of heat-treated steel to withstand the grip of the jaws withGut\deformation, internal or superficial, and|shall
be rour|d, straight, and square within 0.005 mm (0.0002 in.) for up to 400 mm (16.in.), 0.010 mm (0.0004 in.) for up to 630 mn
(24 in.), and 0.025 mm (0.0010 in.) for up to 1 000 mm (40 in.) chuck diameter.

(d) For gegmetric tests, the input torque shall be approximately two-thirds of the-maximum allowed.

NOTE:

(1) This tegt shall be repeated no less than three times and maximum rungut Shall be reported.

Fig. 4-6 Power Chucks: Checking Centering-Accuracy and Repeatability for External Chucking

Measurement of radial runout on
the periphery [Note (1)]

=)

:i— Measurement of axial runout
[ on the face (as near to the periphery
as practical) [Note (1)]
GENERAL NOTES:

(@) A test piece with an outside diameter of approximately 60% of the chuck outside diameter, D, shall be used.

(b) Test piece shall be gripped in jaws manufactured to the chuck manufacturer’s specified procedure.

() Test pieces shall be made of heat-treated steel to withstand the grip of the jaws without deformation, internal or superficial, and shall
be round, straight, and square within 0.005 mm (0.0002 in.) for up to 400 mm (16 in.), 0.010 mm (0.0004 in.) for up to 630 mm
(24 in.), and 0.025 mm (0.0010 in.) for up to 1 000 mm (40 in.) chuck diameter.

(d) For geometric tests, the input torque shall be approximately two-thirds of the maximum allowed.

NOTE:

(1) This test shall be repeated no less than three times and maximum runout shall be reported.
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Fig. 4-7 Power Chucks: Checking Centering Accuracy and Repeatability for Internal Chucking

[| | N Measurement of radial runout
L@ in bore [Note (1)]
D - -
— ] 12 mm (0.51n.)
| Measurement of axial runout

[ on the face (as near to the bore
as practical) [Note (1)]
GENERAL NOTES:

(@) A fest piece with an outside diameter of approximately 30% of the chuck outside diameter, D, shallhe used.
(b) Telst piece shall be gripped in jaws manufactured to the chuck manufacturer’s specified procedire.

() Tesst pieces shall be made of heat-treated steel to withstand the grip of the jaws without defarmation, internal or superficial| and shall
bq round, straight, and square within 0.005 mm (0.0002 in.) for up to 400 mm (16 in.), 0010 mm (0.0004 in.) for up to 630 mm

(2K in.), and 0.025 mm (0.0010 in.) for up to 1 000 mm (40 in.) chuck diameter.

(d) Fdr geometric tests, the input torque shall be approximately two-thirds of the maximum allowed.
NOTE:

(1) THis test shall be repeated no less than three times and maximum runout shall.be reported.
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Chapter 5
Safety Code of Practice

5-1 SCOPE

(e) The chuck’s design shall have a convenient and

This Chapter covers the safety requirements for jaw-
type wotgkholding chucks that are primarily used in
turning ajpplications.

It addgesses the requirements and/or measures to
minimizg the hazards and reduce the risks associated
with workholding chucks.

There gre hazards inherent in the design, use, and
operatior] of jaw-type chucks. Ignoring safety considera-
tions will result in personal injury, including death.

NOTE: F
holding m

r specific limits and specifications, contact the work-
nufacturer.

5-2 DESIGN AND CONSTRUCTION OF
WQRKHOLDING CHUCKS AND TOP JAWS

5-2.1 Workholding Chucks

The orjginal chuck design shall address, at a mini-
mum, the following:

(a) Chluck and actuating equipment shall be
compatibjle.

(1) The input force of the actuating equipment shall
meet or gxceed the chuck’s requirements.

(2) The stroke of the actuating equipment'shall
meet or ekceed the chuck’s requirements (powerchuck).

(3) The maximum allowable speed of the actuating
equipment shall meet or exceed the (chuck’s require-
ments (ppwer chuck).

(b) Chfick components shall bé positively prevented
from being flung out by centrifugal force.

(1) The chuck’s internal’and external components
shall hav¢ design featuresensuring integrity at the maxi-
mum allgwable speed.

(2) Ifimits on the'mass of top jaws and radial posi-
tion shal] be defiied in the chuck’s manual (i.e., the
restrictiofs of-speed and input force with regard to top
jaws).

reasonably accessible method for lubrication df the
workholding chuck.

(f) The power chuck and/or actuating)equipment
shall have stroke detection and/or confirmation provi-
sions (e.g., sensing devices).

(g) There shall be provisions to.maintain clamping
force until the spindle comes t@ a safe stop in the pvent
of loss of input force.

(h) The chuck and/or a¢tuating equipment shall have
provisions to maintain clamping force until the spindle
comes to a safe stop @n‘the event of power loss.

5-2.2 Top Jaws

The top jaw«design shall address, at a minimum, the
following;:
(a) Topyaws and chucks shall be compatible.

(1)“Any top jaws used on a specific chuck
have‘compatible mating surfaces.

(2) Top jaw design shall address weight, position,
and speed limitations.

(3) Top jaw material shall also be considergd for
strength and durability.

(4) Replacement top jaws shall adhere to orjginal
workholding manufacturer’s mounting dimensionys and
tolerances as specified by the chuck manufacturer. Pevi-
ations from these specifications could cause loss of| grip-
ping force, damage to the chuck, and injury.

(b) Top jaws/components shall be positively
vented from being flung out by centrifugal force.

(1) The mechanical connection between top|jaws
and master jaws shall be of an interlocking design that
will resist separation, under centrifugal force, when
properly connected with the specified fasteners. Pther
types of stops, blocks, and clamps properly bolted in
place may be used.

(2) Welded jaws shall not be used.

(c) Jaw nuts and mounting bolts shall be compjtible

shall

pre-

(¢) Balarceofthechuckshatternsure—safe Uyt—:laiiun
up to the maximum allowable speed.

(1) The chuck and actuator shall be balanced within
3 g at outside diameter as the standard.

(2) The chuck’s design shall allow for field balanc-
ing (if required). This could be done at the areas of the
chuck prescribed for addition or removal of weight as
per (1) above.

(d) Chucks shall be equipped with means for safe
handling per ASME B18.15M (e.g., provision for lifting
eyebolt).

74

with the specifications of the original workholding
manufacturer.

5-3 MARKING
5-3.1 Workholding Chucks

Marking shall be durable and last for the life of the
product. Minimum requirements for marking shall
include the following:

(a) manufacturer’s name and model/identification
number
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(b) maximum input force
(c) maximum static clamping force

5-3.2 Top Jaws

Marking shall be durable and last for the life of the
product. Minimum requirements for marking shall
include the manufacturer’s name and/or logo, model,
and/or identification number on a surface that is visible
(when mounted) and not likely to be removed.

(d) statements to be included

(1) “Follow chuck manufacturer’s mounting and
usage specs as outlined in the original workholding
manufacturer’s manual.”

(2) “Specific limits and specifications: contact the
top-jaw manufacturer.”

(3) “Maintenance recommendations — when
applicable.”

5-4 | SAFETY INSTRUCTIONS
5-4.1 Workholding Chucks

Thie original chuck manufacturer shall provide an
instrfiction manual.

Items to be addressed in the instruction manual, at a
minifnum, shall include the following:

(a)] general specifications (e.g., dimensions, maximum
speedls, and forces)

(b)| instructions for the handling and installation of
the Workholding chuck

(c)] instructions for the usage of the workholding
chuck
1) jaw forming/boring
2) jaw mounting
3) component clamping
methods for determining chuck forces
1) maximum  drawbar-pull (Mandatory
ndix I, para. I-1)
2) static gripping force (Mandatory Appendix I,
1-2)
3) dynamic gripping force and ceritrifugal force
(Mar|datory Appendix I, para. I-3)
4) driving torque (Mandatery Appendix I,
I-4)
5) maximum rotational~Speed (Mandatory
ndix I, para. I-5)
instructions for maintenance
1) assembly andidisassembly instructions
2) assembly /Ceifiponent views
3) parts list
4) lubriCation instructions

(d)

Appg

para.

para.

Appd
(e)

f)

5-5 MACHINE TOOL BUILDER RESPONSIB|LITIES

The machine tool builder’s minimum ‘résponsibilities
shall include those in the paragraphs below.

5-5.1 Selection

A workholding system ¢empatible with thg
tool shall be selected.

(a) The machine-toolbuilder shall select a Workhold-
ing chuck based on'the performance capability of the
chuck being compatible with the machine tool’s cutting
capabilities - The items to be considered include, but are
not limited te, maximum spindle rpm, machihe swing,
spindlehotsepower, axis thrust, spindle nose, headstock
lengthy.chuck weight, maximum part diamet¢r, length,
andjweight.

(b) The machine-tool builder shall limit (lodk out) the
maximum spindle speed so that it does not eixceed the
maximum rpm of the workholding system.

machine

5-5.2 Documentation

The chuck manufacturer’s manual shall be
with the machine’s documentation.

The machine-tool builder shall provide a cgpy of the
chuck manufacturer’s manual with the machine tool’s
documentation.

provided

5-5.3 Safety Instructions

Safety instructions shall include safe-operatjon guide-
lines for workholding.
The machine tool manufacturers shall address the fol-
lowing issues in their manuals:
(a) Safety. The end user shall read, undersfand, and

5-4.2 Top Jaw

The original top-jaw manufacturer shall provide
safety instructions.

Items to be addressed, at minimum, shall include the
following;:

(a) method for calculating the maximum rpm

(b) mounting hardware to be specified (e.g., dimen-
sions, grade/class)

(c) mounting instructions

75

periodic performance checks adhere to the chuck manufacturer’s safety mgnual.
1).jaw stroke (b) Chuck Gripping Force. Requirements for review
2) ‘static r‘]nmping forces and-determination-ofthe proper gv{p?ing fore required

for the process being performed shall be explained.

(c) Constant Surface Speed. The effects and safe correc-
tive action when using constant surface speed shall be
explained.

(d) Jaw-Gripping Area. The machine-tool builder shall
describe the importance of proper jaw-gripping area
[para. 5-4.1(c)].

(e) Unbalanced Workpieces. The effects of an unbal-
anced workpiece/workholding system shall be
explained.
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(f) Alteration to Workholding System. Before making
any alterations or changes to the workholding system,
the chuck manufacturer should be consulted.

(g) Bar Applications. An explanation of the effects of
bar passing through the spindle, and the required cau-
tions, should be provided.

(h) Double Chucking. The use of multiple workhold-
ing systems on the same machine should be addressed.

(i) Additional Information. Information recognized by

(c) The chuck shall be installed in accordance with
manufacturer’s recommendations to ensure the
following;:

(1) specified mounting bolts at recommended
torque
(2) proper jaw travel
(3) balance within specifications
(4) maximum input force is not exceeded
(d) Adequate guarding shall protect the chuck and

the machjfie-tool builder to improve the safe operation
of the wqrkholding system should be included.

5-5.4 Safety Placard

Provide the safety placard with the following mini-
mum inf¢rmation:

(a) Chifck and/or Cylinder Make/Model Numbers. The

manufacturer shall list the chuck and cylinder models
selected and installed on the machine.

(b) Makimum Input Pressure (Cylinder). The placard
shall indjcate the maximum input pressure that can be
applied tp the cylinder for the specific chuck installed.

(c) Mayimum Rated rpm. The maximum rpm capabil-
ity of thelworkholding system shall be indicated.

(d) Reference to Chuck Manual. The placard shall
inform the user to review the chuck manufacturer’s
manual.

5-5.5 Power-Chuck Clamped Confirmation

A suitable system for power-chuck clamped confirma-
tion shall be provided.

The machine tool builder shall provide a positivée
means for determining if the chuck is in the clamped
position. |Spindle rotation shall be inhibited Wwhen the
chuck is hot in the clamped position.

5-6 WQRKHOLDING USER RESPQNSIBILITIES

Workholding user minimum,responsibilities include
those in (ll;e paragraphs below:

5-6.1 P

(a) Thg user shall rédad, understand, and adhere to the
instructign manual:
(b) The user_shall select a workholding system com-
patible wjith the-machine tool.
(1) Theuser shall select a workholding chuck based

er and Manual Chucks

workpiece, when rotating.

(e) The spindle shall never be run exceeding/the
mum allowable chuck speed.

(f) Jaws should not extend beyond the outside d
ter of the chuck body.

(¢) Top-jaws screws should be as specified with
mum thread engagement and torque to manufact
recommendation.

(h) The chuck shall beydisassembled, clegned,
inspected, and lubricated according to the manufactur-
er’s maintenance schedule. The user shall

(1) verify jawrtravel

(2) regularly/inspect top jaws

(3) regtilatly inspect mounting hardware

(4) take remedial actions to comply wit
instruction manual

(5) provide a documented maintenance schedfile to
otiginal manufacturer’s specifications

(6) provide means of measuring static
clamping forces

A sample maintenance schedule sheet for schegluled
lubrication of the workholding device is foupd in
Form 5-1.

maxi-
ame-

mini-
irer’s

h the

jaw-

5-6.2 Manual Chucks

(a) An extension bar or hammer shall never be
on the chuck wrench.

(b) The spindle should never be run without 3
clamped in the chuck.

used

part

5-6.3 Power Chucks

The user shall
(a) position jaws to clamp the workpiece at middtroke
of chuck
(b) validate the minimum jaw force and the maximum

on the performance capability of the chuck being com-
patible with the machine tool’s cutting capabilities. The
items to be considered include, but are not limited to,
spindle rpm, maximum chuck size, spindle horsepower,
axial thrust, spindle nose, headstock length, chuck
weight, maximum part diameter, length, and weight.

(2) The user shall limit (lock out) the maximum
spindle speed so that it does not exceed the maximum
rpm of the workholding system.
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chock speed before eacthr application (using Marndatory
Appendix I, paras. I-1 through I-5)

(c) check static jaw force periodically, in accordance
with manufacturer’s maintenance schedule

(d) with loss of static jaw force, service chuck in accor-
dance with manufacturer’s recommendations

A sample log sheet for scheduled validation of the
gripping force for the workholding device is found in
Form 5-2.
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Form 5-1 Sample Maintenance Schedule Sheet

Date:

Operator name:

Lubrication
frequency:

Workholding device ID:

Machine ID:

Lubrication ID:

Lubrication points:

N

=

safety guidelines.

(1) Clean all grease fittings/zerks to eliminate possibility of contamination
(2) Visually inspect the workholding device for signs of wear and/or darﬁ:g

(3) Lubricate all points as indicated; document amount of lubricant useg:
(4) Actuate the workholding device.
(5) Document all points below.

«©
O
N

Procedure: This procedure is the regular, scheduled lubrication of this workholding device. Be

©

)
%@o follow all

Date

Time

Operator
Initials

p.
Lubrication Poiw\q
]

Notes
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Form 5-2 Sample Grip Force Log Sheet

Date: Machine ID:

Operator name: Workholding device ID:

Test frequency: Top tooling ID:

Hydraulic cylinder input pressure:

N

=

Prodedure: This procedure is the regular, scheduled checking of gripping force for this workholding
(1) Mount testing top tooling (torque to specs).
(2) Adjust hydraulic cylinder input force to specs.

to follow all safety guidelines. Q)
(3) Insert jaw force analyzer unit into the workholding device. %

(4) Check that workholding device is in middle of stroke and properly gr. X; the jaw
force analyzer unit.

(5) Check the jaw static gripping force and document results. Q

(6) Repeat steps above to ensure accurate readings and repeatQ@ of test.

A

QO

(O\)

vice. Be sure

Operator \(\U
Date Time Initials Check #1 ‘\\v Check #2 Check #3
O
W
0
&
AN
N
C
O
N
AV
j N
\Y
QO
P
N
[\
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MANDATORY APPENDIX |
CALCULATION OF FORCE, TORQUE, AND SPEED

-1  MAXIMUM DRAW-PULL

The wedge changes the draw-pull into a much greater

All chucks are limited to a maximum draw-pull, F; max,
at thp draw tube (drawbar) based on the sizes of the
interpal parts. The chuck manufacturer provides this
valug in the technical-features section of the catalog or
it is inscribed on the chuck face. The draw-pull, in the
case pf drawing with a hydraulic cylinder, is calculated
by nfultiplying the piston area of the cylinder, the oil
feed pressure, and the efficiency, 5, which can be recog-
nized as 0.95. In all cases, forces will be expressed in
kilonewtons (1 kN = 225 Ibf).

F,=AXpx095

where
fA = piston area of the cylinder
I = maximum draw-pull
p = pressure applied to the cylinder
0.9 = efficiency factor of the cylinder

If we know the maximum draw-pull allowed and wish
to solve this equation for p (the maximum pressure-that
can be applied to the cylinder), the formula\then
becoines

- __h
P= A %095
EXAMPLE: On a typical 210-mm, thrée-jaw power chuck, the

maxirhum draw-pull is 38 kN (8,550 1bf). The draw-pull is supplied
by a clinder with a 0.0138 m? (21.4in.%) piston area. The equation

for p {the maximum hydraulic pfesstre to apply) becomes
38 .
P= 00138 X005 — 2 898 kPa (420 psi)
where
1 psi = 6.9 kPa
and

gripping force by a factor of 2.5 to 3 times_the draw-
pull. This gripping force is applied to, the workpiece,
providing the necessary force to hold\the workpiece
securely and overcome the torque created by the cutting
tools during the machining cycleXThe maximum grip-
ping force, F; max (Which is the-maximum gripping force
a power chuck should apply‘to a workpiece) and the
maximum draw force, Fiyg (Which is the maximum
draw-pull that should’be*applied to a power dhuck) are
contained in the technical features provided by|the chuck
manufacturer, orinscribed on the face of the power
chuck. To calculate the static gripping force, f;, (which
is the gripping force when the power chuck i gripping
the workpiece without rotating), for each draw-pull, F;
(whichvis'the varying levels of draw-pull applied to the
power chuck), use constant, K, typical of evqry power
chuck. The value of K can be calculated easily with the
téchnical features in catalogs or on the face of the power
chuck.

F s max __ &
k= F t max B F t
where
Fs max = maximum gripping force the chuck can
apply
F,, = any level of gripping force
F; = draw-pull necessary to create Fj,

Fi max = maximum draw-pull allowed for the chuck
K = constant representing the ratio of gripping

force to draw-pull

Therefore, each value of F; (gripping force) co
to a value of F,, (draw-pull) according to the
formula:

responds
following

F, =F x K

1 kPa = 1 kilopascal = 1000 Pa = 1000 N/m?

A higher force at the draw-tube than the rated maxi-
mum shall never be applied. Excessive draw-pull can
cause breakage of the internal parts of the chuck.

I-2 STATIC GRIPPING FORCE

A power chuck converts the axial stroke of the draw
tube to a radial stroke of the jaws by means of an inclined
plane (wedge) system.
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where K is the constant calculated by the given values
of maximum draw-pull and maximum gripping force.

EXAMPLE: For a typical 210-mm, threejaw chuck, F;, (static
gripping force) for F; = 30 kN (6,750 Ibf) will be determined. The
assumed values from the technical features of this power chuck
will be an F; , of 110 kN and an F; ., of 38 kN.

F 110 kN

K = s max
thax

Fy, =30 X 3 = 90 kN
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