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Introduction to the machine tool jigs and fixtures

—. ZE{u(Positioning/locating) #03 £ (clamping)

( Efx ) ZEIGEMNIENTHIKRMIIESE
IERRMIAE.

IHEE, $IHEE, RMEEEMTIIEFUENE,
XN diERRA (0 RE ) o

EMIEMRZIERENLGS, B ( =K ) .

a lever

Tightening
force
Torque = F x a

Torque and groove used for
attachment to machine

Figure 4-3. Elementary workholder (vise).
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3. HIRERARAERZER HAENEHNEETIFE TTHHIE—ERE,
RAU—EMERREIKRLE, THREMRERNEMHAREAERES, HE
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—. WLAEFRE (machine tool fixture / jig )

IR ERRZETIHNIZRE, ff ( KRB ) .

devices that hold, grip, or chuck a workpiece to perform a manufacturing operation.




1. RENER

Purpose & Function of Work Holder

(1) £ {iZLocation: Correctly locate the workpiece with respect
to the tool

(2) = ZClamping: Securely clamp and rigidly support the
workpiece during the operation

(3) 5| 5 J1 B Guide the tool:
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RIEMIBE. FERIARAKREFER;
REFNETER, FEREFK;
I RIVKRLZEE (F3RE) ;
BETANFEE (B3], [SEHRK) .

Advantages

— Minimize tool breakage

— Minimize the possibility of human error
— Permit the use of less skilled labor

— Reduce manufacturing time

— Eliminate retooling for repeat orders



2, REMTEK

1. BRENBRTFMEDE:

BHRXE., THARXAE, ERE, BEREMMEITRESF
2. RIERBILK K

ERIE, sERFE, thRKE., EERKE. BRRELUK
HENKRES.
3. BFIEMBNNIRITER

FRE, [SFIRE. REFRE, [SKBHIRE, BHRE,
BEERE, EERE, BUARES.

Figure 4-4. Vise with hydraulic clamping.



3. RERIHERL

1. ENLTTH (Locators: setting element) FASRAE THIEMAEMTH.
MITHMEMERSREEMNTHEREMIERE S

2, RZH4 (Clamps: fastening device) 2ETHEIMIER THEERIFEE
MEMMNENEE.

3. KEKXQigbody) RETEERRETHMBXREEFCRA—TEEIE
i, KEBIREESHIKRERR.

4, S[EFXTITTHE (Guiding element, bushes) SE) T EIEREhHATHHE
(5|8 TIEHEMNTRAENTHESERNEXRNTH, FlahE. =
BE; MIIRBARETIESRAEBMUERNTH, Xt TIREF,

5. ERITHF (Connecting element) 2E A THEREAINAK LEBIEMWNUE
FE5EENTH, flnREASIARERE ENEMES.

6. HETHREE (Others) HRIEMIER, HLRAMBRESEHAL
B ORRLE. THEARERNBIXHSLR.
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Part 1 Positioning principle

— THEMEZMRT 4] ?

What's the concept of freedom?
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Positioning principle
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Z. BEEMMATEEEN
o4 7E (iL(Complete positioning) 6N ENL & SRS T T
HEMAEE, MATEEN
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~Fe4EL(Incomplete positioning)  THE{IRF, EMITE
X, RIFE—1THI/LTBEEHEPERFIBEN,
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= REMEEEN

& ENL(Under positioning) : 2 THEMR, &S
FIFRFIBVBEREHRE DT ITH LFN TEK A FH PR
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i % {3 (Redundant locators / over positioning) : 25T

FHRE—IBHEH/IINR X EAEERFIAINER.
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2. BRI ELIAD)E
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The locating datum and locating element

Locating datum
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FHE

Flat surfaces

o (&R LA
The locating datum
surfaces of workpieces

A

=
n

T

Cylindrical outer surface

A

=
n

FEHE

Cylindrical inner surface

A FN| ==

Irregular surfaces

DIFFERENT METHODS USED FOR LOCATION




Locating element

1. THLFE®EZEHRL(Plane Location , Flat Locators)

FLIK 37 7% (Basic support)
MHEMIEA;

47 Bf1 2 7% (Auxiliary support)
EPHREN, BENERTIBE

FA SR BR 1) Z

HFHBEHE, EA
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(1) BRI
D& E 7% (Fixed support)

R
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Locating pins
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*SRETIEREH)

Horizontal Work piece | Work piece
button Vertical button

e

Location by Horizontal Location by Vertical
Button Type Jig Button Type
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Work piece

/

Flat faced
locator

Undercut
(Location by Flat Jig



@ Tz #% (Adjustable Locators)
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@B %& (Equalizing type locator, ;Z&1 % %)
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(2) %A% (Auxiliary support)

' | |_.—-- Jack pin

Nut (adjustable)

5Et a) .0 : Jack PIn Locator
@?E“‘**%HUF‘ MIREM, PREMIER.
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J AL
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2. THLUMNEIFEE E AL

Work piece positioning with cylindrical outer surface (Cylindrical Locators )

VISR N R & T

(1) VISER (V block) 1%

D205M— S8R A= "HRC6O0,

QERRK: HFRIERE, EE
(L B3R AR ERE .







(2) VAZIRAZAK

The shape of V block

VISR R E L HEHF60° « 90° F1120° JLFh, 90° mEH.
VIZIRZ R R~ T2HQ FEEERI Ak HE

VIZIRZ R R~T:
T=H+ D — N 4 El o :--é :
sin tan s o A
T=H+0707D-05N a=9%" | O
A =
A2 T

M43 VER



(3) VIR R FENL ST H

The properties and positioning analysis of V block

VEUER Xfrhiitey, ER T, BEER, BEHEEAEREIT

VIZERE XA
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*VEIRBE S ELSEHI

Base plate Workpiece
4 Ytk

o e

Fixed V Movable V
locator locator
-y |

: 27N i

Figure 4-26. Workholder with multiple
V locators.



(4) [E#FL. FERFLEMEMINREEN

Positioning analysis of cylindrical bore, semicircle bore etc.

Axis

/

Under Work piece
cutting (cylindrical)
Locator
Work table

Figure 4.4 : Cylindrical Locator



*BElifEFl. EhEFLERSCH)

/.

@ W

Ee2 THMEUEMMEREGD

/]
AN
WA
\\\l
\
NN
’//’\

DI DYPi



*BElifEFl. EhEFLERSCH)

a) b)



*EltEFLE LS




*E{thE (L ZLH)

|
777

() (b)

B2 -119 T LU 28 85 1l E A
I—JRiE 2—MEMEE 3—RN 4—RH8 S—TH(&ER)
6—m LB T S—ERET 9—IBHF



AR E L)

bl

(5) HBVEN TTHEHRIERL AT (Fb

RAMS | s VER LET RS —HiC VS
v z§ —— z z|
x 77 T
3 5 ” 77 7 12 V77 y 77
- I e o
| PR 9 B B X z X Z X Z X Z X Z
|| s —A
WO
i | B -
£ 2

R ) B3 i X 7 X 7 % 2 X2 %2




3. THLUAFLESN

Work piece positioning with cylindrical inner surface

(1) [E#EZE I8 (location pin/ dowel pin)
& E A0 AT R T

D
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(4) 11>%h(mandrel/ spindle shaft)
IR In A TIPS FL, R ASCEATENR ERYTNSe k.

NE—fRHENG, gbSToRIE, EMULMMERSE, BRI
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SEFE ©
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ATHERERR, REEMBE, LHAIUATEH#HERN ,
{BiHEAIZK.

HERZ IR E AR 1/5 000~1/1 000 , ELMEE ATIA0.005~
0.01 mm.
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(6)

t$H (cone) PRHI=Z=1BH

AXxis

@

N0

Drilled hole

Work piece

Conical
locator

Work table

Figure 4.5 : Conical Locator
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4, AT ER—EARFLEN

Work piece positioning with two holes and one plane surface

(1) “—mEmfl” B
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Job

inner pin ob -
dlamond pm 7 [9“ er pin

O

‘= locating pins
— 2
'

\\\ —J\\\\\\\\\ l <+— base

clamping force

MNNN

NN

(a) locating by two holes (b) locating by one hole

Fig. 8.1.9 Locating by holes.
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I H . .
i d [ job V — block

——

Fig. 8.1.10 Locating by a pin and Vee block.
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P03|t|on|ng errors
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FE 1% (Positioning errors) : —#tt T {47E e & oh E LA,
AT AN EFRMIERRIZ T EERN N TENLEESR.

o AN E A EiRZE (datum misalignment error) Z2EHTF
EMNEESEITEE G TIFEE AES, sli—iltT
it EEEN T EMEERNRTED,

o FLEFF1=RZE (datum displacement error) BT ILHEEL
FOEMKR B EM TR EME G IEIREMEL & B]FE,
SliENEMNEEEMEEEMENRTTE).
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/B Ak FEEENE

#20HR
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ENMEEATEH, 7%
FEHEMTZIRZE A0,

gl

20£0.025

ENIREAD = AB=0.

CRT

THFREBSEREEATES,
BIRE.

AB = 0.05+ 0.1 = 0.15

RRELLT,

15,



B2 an N ERR, THLASMEERL, A0z

d, = ¢3090_01mm, d, = ¢55:8j8%2mm,

#10HS

C@l0H8FL. E2*A:
H= 40 + 0.15mm,
t= ¢0.03mm, XIMILR~F40£0.15mmiELIRE

d;
a2
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______ NPz
@ [ — — T 1 A o, f_..-f

T

B




$10HS

- ,.é“" N
\r\r’-’ @
______ ",\ p .
e — — f o, ‘_‘,rf
8

d]_ = q§300_0_01mm,

I
| \ d, = ¢55:8:8%2mm,

H= 40 %+ 0.15mm,

t= ¢0.03mm,
quﬂr A
THREEBSEMNREEATES, HkFEEESNESIZE.
0.046

AB = — + 0.03 = 0.053
LUIVIEREMN FEEEMNBIRE

AY = 0.01 = 0.007

~ 2sin (a/2)

EfLRE AD = AB + AY = 0.06
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Workpi

T3 TR E AR XA

ece clamping and clamping device

\

R X RIEAREK

Basic demands

EAREK: KGR, RSFE. KSR

(1) REBTANAEIR T HAIEREN ;

(2) REFERIELHEMIALERE. &), RN
PRSI

(3) REWNEEITERE., LEMEH, BENEFEHIE;

(4) REXFRBEBNUERENSE~REHEEN, ARIEXN
PR T, FHREHER, ETHIEMEE.

oA RENH “=FE” (Three essential factors) ?

>

RZNBER TR 1ERSfMRZEDBIK .

The direction, position and magnitude of the clamping force.




1. REF1ER 1G] (the direction of clamping force)

34~ =

(1) KZXFTIRMER T B N A TRIA THE SRV AR ;
(2) RZXNHMERFENELHZERRATGE;

(3) RENERLRERRFERZ DR ATRENL,

Milling cutter
TN\
o)

i O )
Cutting force Vertical
component

Horizontal -
component
Workpiece

gure 4-63. Cutting force resisted by solid jaw of vise.




Which clamping method is better?
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Which clamping method is better?

e B SN

- (a) (b)

Bl4-34 BB KL



Which clamping method is better?

@

i
i Part L at— Heel pin
E 1

{a) {bl

j Part

~u o

Figure 4-67. Clamping large rings.



Explain if the method is reasonable
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Explain if the method is reasonable

E4-33 XRH. WEH. BEHSFREEEE



Explain if the method is reasonable

Figure 4-64. Cutting force resisted only by [riction.



Explain if the method is reasonable

Machining_action_should be
tirmly_backed up_and where
g et ggﬁih!g clampgd in_more

1 == thgl'l one positign

W a_ v L

Cutter action should always be .
aqgainst FIXED jaw or location )




Which clamping method is better?

E
— | |

(a) (b)
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Explain if the method is reasonable?

force

force
* workpiece 7 *

[ [N i A - 5
<4 ALAEAANI LA, s AN NS EP 772 ¥rr
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(a) not correct (unstable) (b) correct (stable)
Fig. 8.1.13 Stability in supporting.
force
# /—workpiece

AV 2 e ————

T i e
" bearing area

Fig. 8.1.12 Deflection due to force(s) for wide gap in between supports.



Explain if the method is reasonable?




Explain if the method is reasonable?




Explain if the method is reasonable?
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Explain if the method is reasonable?
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Restricting
Pins

4-60. Pin-type drill fixture resisting torque and thrust.
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Common clamping devices

(1) FHEEI X4 (Wedge action clamp )
(2) $ZHER ZH#3(Screw clamps)
1) BAEEREI E A
2) B2HEEAR R EHA (Screw and Strap Clamps)
(3) iR E 14 (Cam clamping )
(4) Fil>FZH 44 (auto-centering clamping devices)

(5) THF1I2 X% E (Power clamping device)



() A X144 (Wedge action clamp )
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(2) BZhERZHH(Screw clamps)
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Use of quick acting nut — a typical of such nut and its
application is visualized schematically in Fig. 8.1.20

jig frame

movement of nut for clamping

Quick acting nut for rapid clamping.



2) B2REEHR S Z N4 (Screw and Strap Clamps)
WETE 4R S S A = M E AR5
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(c) 7]!1 jlkﬂ?'f}j_z*& o 8] Y SZ T E 1R
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Lever J:E:l Spring rﬂ::ﬂli Clamping nut

E / | |: X ——» | ,

| [ ] / Heal —— - — Spring
Work / Waork O 0"'-—#::
iece o g piece ale [(TIT

Figure 4.9 : Heel Clamp Figure 4.10 : Bridge Clamp
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Fig. 8.1.22 Quick multiple locating and clamping of cylindrical jobs.



(3) fRiLFZH4 (Cam clamping )
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(b) screw anli cam clamping from distance

Quick clamping by cams.



(4) FEi>FZH#(auto-centering clamping devices)
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https://haokan.baidu.com/v?vid=8391045239839790894&pd=bjh&fr=bjhauthor&type=video
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(5) BhF13EEEE (Power clamping device)
550, &IE. B, EEFHNEE

Pneumatic, Hydraulic, Electromagnetic, Vacuum etc.
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Miscellaneous jigs and fixtures

CO18K A 1A % FLA% 2 . et bk
A Fixture for Boring Multiple %ﬁfﬁ;&iﬁ;ﬁﬁsﬁ?iﬁ?gj i

Holes on C618K Box being used on a Drilling Machine

HE AR BRI
A Built-up Fixture on lathe

PR A DU SE A
A Fixture for Milling 24 Equal o S i
Slots on a Cutter Body 45 §+}L§J\E%£%E [ A 0 T e
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Lathe and grinding Fixtures
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\
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PEIR K

(1) BfLRF?
BHRXRE: =F&E. ONFE, ik, ®E

7’

Example: ZEFRZE (lathe fixture)

4-jaw independent chuck

Universal chuck
Tailstock

(Jaw chuck)

Figure 4-5. Holding (chucking) a round workpiece.
hee~#&E, BasiELFE



(2) ZEXK:

(1) ATEANRARIIKREH—IEEEE, SRS, BER
R~rRufge/)s, E2iZ, EORTREFEILLGEME, LURD
=M SR [ElEE S4B
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NEEZE IREIEINE .

(3) RESHAFMEZEAN, EEHMERTHE, BEX
BEFERABPLKRT R

tl“\ ,ﬁ

%wh

I ‘N
g #
m
57_‘.“ < 3
% §;@ ’
Q‘ - ’.‘ X - 2 _ :2-_’

IR P& BE R



XHEAN RO
HE mgEL)

i o e SN L
;]\ﬁg l"\f%&? J . ; { l:'] '1'-(.-?2:';’1

(a) 25y (b) JFFHEEY (¢) TV 4255 R4 E




(o, \

B3 54 04 1 tzendiants obao . _u" ]

eI ZATE S
X AT SRR, 23

(a)

(b)




(4)

JL




©}0.0114

)

FBEAENUR 5 ERRE

b

(

(a)

& 4-61



(5) [Al3ETnSe  (live center )
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(6) T&# (disc chuck )
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—. shPREER ($h%, Drill Jigs)

Question: What are the purposes of using drill jigs?

Tan

*‘qbo’l

‘{

hole to be made

Figure : A through
hole has to be
drilled in a pre-
machined mild steel
disc.
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Jig plate with bushes

i BEAD WE
Locators T S A
VI

T2 H
Other elements as
required (Supports,
Jig feet)
KRR ' T
Jig body HARRRR

Jig components



“ShIARFERSIILH)




$4E(Jig Bushes)

WE: REEHRRESRESND, /ER: M

FHhk, RSN, BrlEiRE).
B $hER A C ) v C )
EF: EEHE, AIRHEE, RRHUE

Headless Headed drill bush renewable bush Slip renewable bush
Bush
NN ZIR
o
A | ' N / ' ' 2
2h N / '

'_1/2&\ ' V/

® @ @@ﬂ@

(b) $

TE=S

() F¥FREE.

() FlERIE; (b) Al#EE; (c) TREUELE Used for multlple operations such
1 kb4, 2 i, 3 AbHENR. 4 84T as drilling followed by reaming
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Use of two
holes in one
bushing

-- IR
| \ ¢ l
g \

@ € NN

L | b

Modification of ) . ded |

standard bushings xtende Shaped drill
d”” bUSh bush

for close hole drilling

FFRsh E
Figure of special drilling jigs

(a)/MFLEBRAE, (b) MKEE, (o) RANEME,
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Bushing , Bushing plate
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Work 7/ ;

B 4-47 HEBESHEFER

Clearance between
bush and part



Fh1RAR (plate jigs )
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Template Jig
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Removable bushing

GUSSET PLATES
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Double leaf jig

Swinging Leaf Type Jig

LATCH CAM
LEVER
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Fig_21 Drill jig_with swirgng bysh plate
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Condition_{a).
Holes drilled relative to
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Jig used for boring operation
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= (boring bushing)
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Typical jig used for boring operation
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Milling fixture
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(Tool setting device)
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“X§7JR(The tool block)
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4 FE 2 & (dividing apparatus )
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Thanks for your attention!
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