(o
RN W N e e N o

NUMERICAL CONTROL o

TURRET PUNCH PRESS

TOOLING MANUAL

AMADA COMPANY, LTD.

e S

APR. 1985



)
)
)

5

o’ o/ Na e

CONTENTS

THICK TURRET

STATION ARRANGEMENT

72-station turret (COMA only) .................. . ... e ‘-1
56-station turret (COMA, BELA-Il, PEGA and PEGA KING) ............. -2
52-station turret (COMA ONIY) « « v vt v i -3
48-5tation turret (COMA ONlY) « -+« v oo v v m e | -4
32-station turret (COMA ONlY) « -« oo v v n et |-5
46-station turret (COMA ONly) - -« - oo v v v | -6 ===
44-s1ation turret (COMA ONly) - v v v v e e -7
TOOL TYPES S =
Type A (1/27) o | -8
TYPe B (1-1787 ) o oot 1-9
Types C(27),D{3-1/2"),E{4-1/2") and F (6") ... ..o 1-10
LOADING AND UNLOADING PUNCHES AND DIES

Type AL1/27) e
TYPE 8 (1-1/8" ) e i-13
Types C (2.). D (3-1/2”),E{4-1/2") and F (6”) .. ..o i o 1-14
KEYS AND KEYWAYS IN TOOLS AND TURRET STATIONS

Keys and keyways in-tools ................. ... .. . . I-15
Keys and keyways in turret stations .................................. 1-16
MAINTENANCE OF PUNCHES AND DIES

Disassembly and assembly of punches {Types-AandB) .................. -1 7
Removal and installation of punch tips (Types C, D, Eand F) ............. 1-18
Re-grinding punches and dies . ... ... ... . ... ... .. 1-19
Adjustment of punch and die height ............. ... .. ... ... ... ..... 1-19
Lubrication .. ... ... e 1-21
Inspecting punches and dies . .......... .. .. . . 1-21
Inspecting worksheets .. ........ ................................ 1-21
PUNCH-TO-DIE CLEARANCE . ... . . . j-21
PUNCH CAPACITY i [ 1-22
MINIMUM HOLE DIAMETER ... ... .. 1-24
PRECAUTIONS FOR PUNCHING THICK WORKSHEETS ............ 1-24
THIN TURRET

STATION ARRANGEMENT

40-station turret (VELA Il and PEGA) . . . ... .. . . . ... ... 2-1

TOOL TYPES

Small diameter type (1.6 to 31.7 mm dia.) . .......... ... . ... 2-2
Large diameter type (31.8 to 88.9 mm dia.)



LOADING AND UNLOADING PUNCHES AND DIES
Small diameter type

.............................................. 2-4
Large diameter type ... ... ... ... . 2-5
KEYS AND KEYWAYS IN TOOLS AND TURRET STATIONS.

Keys and keyways in to0ls ... ............ ... . . . ... 2-6
Keys and keyways in turret stations . ... ........ ... .. ... 2-7
MAINTENANCE OF PUNCHES AND DIES

Disassembly of punches (Small dia. type) . ............... ... ... ... ... 2-8
Removal and installation of punch tips (Large dia. type) ................. 2-8’
Re-grinding punches and-dies . .. . ... ... .. .. . 2-8
Adjustment of punch and die height .. ... ...... ... ... .. .. ... . . . ..... 2-9

Lubrication ... ... .. . .

Inspecting punches and dies
Inspecting worksheets

PUNCH-TO-DIE CLEARANCE 2-10

PUNCH CAPA CITY e 2-11

MINIMUM HOLE DIAMETER ... .......ci'iiiiiii oo 22212
PRECAUTIONS FOR PUNCHING THICK WORKSHEETS ............ 2-1.3

THICK TURRET WITH "‘AUTO-INDEX DEVICE
STATION ARRANGEMENT

58-station turret (COMA, VELA-Il, PEGA and PEGA KING) ............. 3-1
44-station turret (COMA, VELA-II, PEGA and PEGA KING) ............. 3-2
TOOL TYPES

Type A {1727 ) ©...3-3
Type B (1-1/47) L 3-4
Types C (27),D(3-1/2")and E(4-1/2) ... ... ... ... . .... . 3-5
LOADING AND UNLOADING PUNCHES AND DIES

Type A {1/27) 3-6
Type B {1-1/4%) . 3-8
Types C (27}, D(3-1/2")and E(4-1/2") ... 3-10
KEYS AND l‘\(EYWAYS IN TOOLS AND TURRET STATIONS
Keysandkeywaysintools.. ............ e 3-11
Keys and keyways in turret stations - - -« ..« oot 3-1 2

MAINTENANCE OF PUNCHES AND DIES

Disassembly and assembly of punches (Types Aand B} .................. 3-13
Removal and installation of punch tips (Types C, Dand E) ............... 3-14
Regrinding punches and dies

Adjustment of punch and die height ........ ... ... .. ... 3-15
LUBIICAtION .. . . . ettt et e e i 3-17
Inspecting punches and dies . ... ... . 3-17
Inspecting worksheets ... ... 3-17

e



) PUNCH CAPACITY i e 3-18
) MINIMUM HOLE DIAMETER ... ... ... ......................... 3-20
™ PRECAUTIONS FOR PUNCHING THICK WORKSHEETS . . ... ... .. .. 3-20
THIN ‘TURRET WITH AUTO-INDEX DEVICE
]
STATION ARRANGEMENT
40-station turret (VELA 1l and PEGA) . ... .. .. . .. . . 4|
TOOL TYPES —
Small diameter type (Type A and Type B)........ ... ... .. ... .. .. ..... 4-2
Large diameter type (Type C and Type D) ..............ooo... T 43 =
) &F -7
LOADING AND UNLOADING PUNCHES AND DIES
) Small diameter type (Type A and Type B)......... ... .. ... ..........44
Large diameter type (Type C and Type D)...... ... ... .. ... ... 4-7
) KEYS AND KEYWAYS IN TOOLS AND TURRET STATIONS
- Keys and keyways intools .. .. .. ... ... 4-8
) " Keys and keyways in turret stations L. 4-9
) MAINTENANCE OF PUNCHES AND DIES
Disassembly of punches (Small dia. type) .. ... ... .. ... ............... 4-10
) o Removal and installation of punch tips. (Large dia. type) .. ... .. . ... ... . .. 4— 10
Re-grinding punches and dies . .. .. .. .. ... .. ... .. .. ... .. .. ... 4-10
Adjustment of punch and die height . . . .. ... ... ... 4-11
Lubrication 4-12
{ Inspecting punches and dies . . ... ... .. 4-12
)] Inspecting worksheets L 4-12
PUNCH-TO-DIE CLEARANCE . . . . . . . ... ... .. .. ... ........ 4-12
) PUNCH CAPACITY i 4-13
) MINIMUM HOLE DIAMETER . . ... . ... . ... ... ... ... .. ...... 4-14
PRECAUTIONS FOR PUNCHING THICK WORKSHEETS . . . 4-15

S

o

“w N o O



RN

~ N

v W O o

THICK TURRET

STATION ARRANGEMENT
72-station turret (COMA only) . . ., . ... ... .. .. o M
56-station turret (COMA, VELA-II, PEGA and PEGA KING) . .......0.... -2

"B2-station turret (COMA only) . . . . . .. o e e 13

48-station turret (COMA only) . . . . . .. e 14
32-station turret (COMA 0ONlY) . . . . ettt e I-5
46-station turret (COMA ONly) . . . . . 0 i e e e 1-6. .

44.-station turret (COMA only) . . . . . . . . . .. . T

TOOL TYPES
Type A {1/27)
Type B (1-1/8% ) L e -9
Types C (2"). D ({3-1/27},E{4-1/2")and F (6") ... ... ..o I-10

LOADING -AND UNLOADING PUNCHES AND DIES

Type A {1 27 o111
Type B (1-1/4" ) . ... 1-13
Types C {27),D(3-1/2”),E{(4-1/2")and F (6") . « .. ... ... .. .. .. ..... I-14

KEYS AND KEYWAYS IN TOOLS AND TURRET STATIONS
Keys and keyways in tools . . ......... ... ... ... e . 1-15
Keys and keyways in turret stations . . . ... ... ... .. .. .. ... .. ... 1-16

MAINTENANCE OF PUNCHES AND DIES

Disassembly and assembly of punches (Types Aand B) .................. 9 -17
Removal and installation of punch tips (Types C, D, Eand F) ............. 1-98
Re-grinding punches and dies . . ... ... . ... .. 9 -19
Adjustment of punch and die height ......... ... ... ... . . ... . .. . ... ... 1-99
Lubrication ... ... 1-29
Inspecting punches and dies . ... ....... . . . . ... ... 9 -21
Inspecting worksheets . ... .. .. ... .. 1-21
PUNCH-TO-DIE CLEARANCE.. . . . . . . o i e e e e 9-21
PUNCH CAPACITY . . e e e e e e 9-22
MINIMUM HOLE DIAMETER ... . . . e e i e 9-24

PRECAUTIONS FOR PUNCHING THICK WORKSHEETS . ........... 124




)
LD M VNIVUIN T VINL )
(COMA ONLY)

o
7 338
- 0

235
O
134
)
72-STATION TURRET I
)
)

) T : . § Number of Stations
) Tool Type Nominal Tool Size Standard Punch Size _ .
) _ Available”
v 1.6 — 12.7 mm dia.
) A 1/2 48 (16)

{0.063" — 0.5 dia.)

12.8 — 31.7 mm dia.

B " - rr
H/ (0.501" — 1.25" dia.) 16 (8)

.c - 31.8 — 50.8 mm dia. - ‘s
(1.251" — 2 dia.) )

W - e
D 3_1/2:: 50-9 - 88.9 mm C.’la. 2 (2)
(2.009” — 3.5” dia.)
~ E 4_1 /2:' 89-0 d 114.3 mm dla. 2 (2)

‘ ‘\ {3.501"" — 4.5" dia)

. The numerals in parentheses indicate the number of stations which can accept shaped tools,
I 9-1




56-STATION TURRET (COMA, VELA-II, PEGA AND PEGA KING) )

)
Y
)
i
1
}
56-STATION TURRET .
)
)
)
)
.'»"7//'
)
) Number of Stations
Tool Type Nominal Tool Size Standard Punch Size Available’ )
S }
(0.063" — 0.5 dia.) )
8 1.1/ 12.8 — 31.7 mm dl.a. 24 (12) |
3 (0501" — 1.25” dia.)
31.8 — 50.8 mm dia.
c o _ 4 (4)
(1.251" — 2" dia.)
50.9 — 88.9 mm dia.
D 3-1/2” _ 2(2)
(2.001" — 3.5" dia.) )
89.0 — 114.3 rifTdia. Ce e — T
E 4-1/2" o 2(2) )
(3.501" — 4.5” dia.)
)
. The numerals in parentheses indicate the number of stations which can accept shaped tools.
it
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52.STATION TURRET

)
LY
;~-4;_,/,
) Y T T
: ) Number of Stations
) Tool Type Nominal Tool Size Standard Punch Size Available*
) A ‘ 1/210 1.6 — 12.7 mm dia. 18 (6)
) (0.063" — 0.5" dia.,)
12.8 — 31.7 dia.
B 1-1/8" mm cla 24 (12)
) , (0.501” -~ 1.25” dia.)
\ 1. . ia.
) c i ) 3 8_50 8 mm' dia 6 (6)
! (1.251" =" dia.)
) ” 50.9 — 88.9 dia.
o Sy, mm dia 2(2)
) (2.001" — 3.5” dia.)
| . 89.0 —114.3 mm dia. SR
E 4; * T G e
) 1/2 (3.501" — 4.5" dia.) 2(2)

. The numerals in parentheses indicate the number of stations which can accept shaped tools.
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48-STATION TURRET

) Number of Stations
Tool Type Nominal Tool Size Standard Punch Size Available*
P 1.6 — 12.7 mm dia.
A 1/2 _ 18 (6)
(0.063" — 0.5” dia.)
12.8 — 31.7 mm dia.
. e 20 (10
8 , 1-1/ (0.501” — 1.25" dia.) (10)
y 31.8 — 50.8 mm dia.
c . o _ 4 (4)
, (1.251" — 2" dia.)
50.9 — 88.9 mm dia.
’ 4 (4)
D 31 /2 (2.001" — 35 dia)
89.0 — 114.3 mm dia.
E 4-1/2 (3501 . *—4.5" §i5)

. The numerals in parentheses indicate the number of stations which can accept shaped tools.
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) ‘ a 32-STATION TURRET

~

,,
\)1.,‘ -

Number of Stations

R
(3.501" — 45" dia)

. The numerals in parentheses indicate the number of stations which can accept shaped tools,

» Tool Type Nominal Tool Size Standard Punch Size ]
) Available*
) . 1.6.— 12.7 mm dia.

A 1/2 ; L 12 (4)
) (0.063" — 0.5” dia.)
‘ 12.8 — 317 dia.

3 114 947 mm dia 5 @)
) § (0.501” — 1.25" dia.)
) c 3 o 31.8 — 50.8 mm dia. " 4(4)

‘ (1.251” — 2" dia)

D 31 /2" 50.9 — 88.9 mm (.jla. 4 4)
) (2.001” — 35" dia)
) E 4-1/2" 89.0 — 114.3 mm dia.
~N



B Y RV R I N L LR T R R I i ]

RN

320 222 Ozzs 329 2
O 21 ’ lst
119 128

46-STATION TURRET

standard Punch Si Number of Stations
i i tandard Punch Size
Tool Type Nominal Tool Size Available*

A 172 1.6 — 12.7 mm dl.a. 24 (8) )
(0.063" — 05" dia.)

12.8 — 31.7 mm dia.

. rr 6
B 1-1/4 (0.501” — 1.25" dia.) 12 {6) )

. 31.8 — 50.8 mm dia.

. ; 4
¢ | 2 (1.251" — 2" dia) 4 (4)

ve 50.9 — 88.9 mm dia.
D 3/ _ 3 (3)
(2.001" - 3.5" dia.)

4.1/ 89.0 — 114.3 mm dia. 5 (2 ) -
. v (3.501" — 4.5" &iE) (2) st S

114.4 — 152.4 mm dia.

)
» 1
F 6 (9.501* — 6.0" dia.) (1)

. The numerals in parentheses indicate the number of stations which can accept shaped tools.

1-6 S
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44-STATION TURRET

Number of Stations

. The numerals in parentheses indicate the number of stations which can accept shaped tools.

Tool Type Nominal Tool Size Standard Punch Size
Available*
1/2” 1.6 — 12.7 mm dia.
A (0.063" — 0.5." dia.) 18 (6)
B 1-1/4” 12.881.7 mm dia.
(0.501" — 1.25" dia.) 16 (8)
c ‘ 2" 31.8-50.8 mm dia.
(1.251" — 2" dia)) 4 (4)
D 3-1/2” 50.9 — 88.9 mm dia.
(2.001" — 3.5" dia.) 4 {4)
E 4-1/2"” 89.0 — 1143 mm dia.
(3.501" —4.5" dia.)
, 114.4 — 152.4 mm dia.
F 6 , : 1(1)
(4.501" — 6" dia.)

-7
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TYPE A (1/2")

PUNCH HEAD
PUNCH HEAD COLLAR
PUNCH BODY
STRIPPING SPRING
RETAINER COLLAR
RETAINER RING
PUNCH GUIDE
GUIDE KEY

DIE

DIE SPACER

. KEY

DIE HOLDER

LIFT RING

LIFT SPRING

. SHOULDER SCREW
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N
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TYPE B (1-1/4”)

PUNCH HEAD
PUNCH HEAD COLLAR
PUNCH BODY
STRIPPING SPRING
RETAINER COLLAR
SETSCREW

PUNCH GUIDE
GUIDE KEY

DIE

DIE SPACER

DIE HOLDER

KEY

. SHOULDER SCREW
LIFT RING

LIFT SPRING

© O Nk WNE

e e
ok~ wbdpPE o




LYreo> o ‘Z")_, Vi3-i/2 ), Et4-1/4 ) AND F (b )

PUNCH HEAD

PUNCH DRIVER
STRIPPING SPRING
PUNCH TIP FIXING-BOLT
SHOULDER SCREW

LIFT RING

PUNCH KEY

LIFT SPRING

GUIDE KEY

STRIPPER PLATE

DIE )
DIE SPACER
DIE KEY
DIE HOLDER
PUNCH GUIDE ' )
PUNCH TIP i

STRIPPER PLATE SPRING

© ® NGO A ®N R

N
(S]

=
Lo

B e
> w b

R e
N oo

(Typ;e C)

1-10 o
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TYPE A (1/2)

Loading on center and inner tracks

1. Insert the die remover up through the bottom of the lower turret until it protrudes from
the top of the upper turret.

2. Place the die on the remover. Put the jig on top of the die, and holding the die between
the jig and remover, press the die down until it seats snugly into the die holder of the
lower turret (Photos 4 and 5). Remove the jig and die remover.

3. Insert the punch into the upper turret (Photo 6). TE—

Loading on outer track

1. Remove the die spacer and insert the die into the die hold;@f.;‘%éf the lower turret (Rr‘%?ﬁ)
2. Push the die firmly into the die holder and make sure it is properly seated.

3. Re-install the die-spacer.
4

Insert the punch into the upper turret.

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to theirlubri-
cation points. For the lubrication points, see page |-21.

{b) Round punches and dies can be loaded on any of the, inner, center and outer
tracks. However, shaped punches and dies can be loaded on only the outer
track.

{c) When loading a shaped punch, align the punch guide keyway with the key in
the upper turret so that the orientation of the punch matches that of the die.

{Photo 4]




Unloading from center and inner tracks
1. Remove the punch from the upper turret.
2. Insert the die remover into the lower turret through the bottom of the lower turret.

3. Push the die upward with the die remover, and remove the die through the top of ‘the
upper turret.

Unloading from outer track

1. Remove the punch from the upper turret and remove the die spacer from the lower
turret.

2. Insert the die remover into the lower turret through the bottom of the lower turret. .

T

3. Push the die upward with the die remover, and remove the die between the upper and
lower turrets. =

e - -

R
4
=

UPPER TURRET

-

{

DIE SPACER

I i
i |
:F &
i
!

- DIE HOLDER
v /

LOWER TURRET

i1 -DIE REMOVER

1-12
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Load and unload punches and dies using the same procedures as those used for type A (1/2°°).

While round punches and dies can be loaded on both the inner and the outer tracks, shaped
punches and dies can only be loaded on the outer track.

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to their lubri-
cation points. For the lubrication points, see page |-21.
(b} When loading a shaped punch, align the punch guide keyway with the key in the
upper turret so that the orientation of the punch matches that of the die.

M ’ n
1) M=
N
| i T
__UPPER TURRET
JG -
- —71
™~ &
Y ‘ﬁ JAEARE)
| __j] DIE
l DIE SPACER
——
i a ‘ -
. — } LT /DIE HOLDER
, 1
DIE REMOVER : | {_ |
\\. . > ILOWER TURREpSmansme
-«

1-13



TYPES C (2), D (3-1/27), E{4-1/27) AND F {67)

Loading
1. Remove the die spacer from the lower turret.

2. Insert the die into the die holder of the lower turret. R

St

3. Insert a brass rod (standard accessory) into the lower turret through the bottom of the a2 ]
lower turret. Using the brass rod, place the die into the die holder securely (Photo 8).

4. Re-install the die spacer and insert the punch into the upper turret (Photo 9).

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to their lubri-

el

cation points. For the lubrication points, see page [-21. )
{b) When loading a shaped- punch, align the punch guide keyway with the key in
the upper turret so that the orientation of the punch matches that of& die.

Unloading

1. Remove the punch from the upper turret.

2. Remove the die spacer from the lower turret and insert the brass rod into the lower turret

‘through the bottom of the lower turret.

3. Push up the die with the brass rod and remove the die bhetween the upper-and lower

turrets.

o o
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KEYsS AND KEYWAYS IN TooLS AND TURRETSTATIONS

KEYS AND KEYWAYSIN TOOLS

1/2°* and 1-1/4°* punches (Shaped) 1/2” and1-1/4” punches (Round)

27, 3-1/2",4-1/2 and 6" dies {Shaped) - 2,3-1/2*,4-1/2” and 6" dies (Round)

1-15



KEYS AND KEYWAYS IN ITUKHET STATIONS

1/2” station (upper turret)

O Inner crack
O Center track

Outer track

ON¢ KEY {270°)

1-1/4"" station (upper turret)

{ Inner track
N A

Outer track

ONE KEY {270°)

2" station (upper and lower turrets)

ONE KEY (270°)

-.—/

4-1/2" station (up&r and lower turrets)

FONEJKEY 190°) -
w

1-16

1/2" station (lower turret)

O inner track
O center track

QOuter track

FOUR KEYWAYS
(0°, 90°, 180° and 270°)

5 7= P

1-1/4° station (lower turret)

Inner track

Outer track
FOUR KEYWAYS
{0°, 90”. 180° and 270°)

3-1/2” station (upper and lower turrets)

ONE KEY (270°)

\___'/

N

6” station (upper and lower turrets)

ONE KEY (270%)

i

e

Neow”’
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DISASSEMBLY AND ASSEMBLY OF PUNCHES (Types A and B)

Disassembly

1. Remove the punch guide from the punch assembly as shown in Photo 17. On the type B
punch, loosen the setscrew which retains the punch guide and remove the guide (Photo
18).

2. Place the punch body in a vise with soft jaws.

3. Install the M5 bolts in the two bolt holes in the punch head, and tighten them equally
until the clearance between the punch head and its collar is approximately 5 mm {672~}
(Photo 19).

4. Loosen the punch head with a pipe wrench and disassembl,
20). )

the pu nch:a':'?sémbly (%‘éﬁ{»@

Assembly

Assemble the retainer collar, stripping spring, punch head collar and the punch head to the
punch body. Using a pipe wrench, tighten the punch head until the specified punch height
is obtained. Apply a coat of machine oil to the frictional surface of the punch body and

assemble the punch guide to the punch body.

iy
\lg[\otozlﬂll

5%

2% 3
pouNCH ASSEMBLYAG




Removal

1. Using a T-wrench (furnished as a standard accessory), slightly loosen the punch tip fixing
bolt with the punch assembly in the upper turret (Photo 21).

2. Remove the punch assembly from the upper turret.

3. Loosen the punch tip fixing bolt just enough to free it from the punch tip.

Ea

Loosen screws which retain stripper plate springs, and remove the stripper plate (Photo
22).

5. Screw the die remover into the thread hole of the punch tip, and pull the punch tip out
(Photo 23). —

Installation

1. Apply a coat of machine oil to the punch tip, and then insert izinto the punch guide. e

N

Install the stripper plate and tighten screws which retain stripper plate springs.

3. Temporarily tighten the punch tip fixing bolt.

E

Insert the punch assembly into the upper turret, and then tighten the punch tip fixing
bolt securely.

——/::."l\\\ «  (Photo22]

DIE REMOVER,

PUNCH TIP__ %

STRIPPER
PLATE

v sy

-

___—1Prots2318

1-18
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The punches and dies should be reground frequently to extend their service life. Observe
the edges of the punch and die to be sure that they are sharp and lustrous. If the edges are
rounded or have a frosted appearance, the punch and die should be re-ground. If grinding is
not done frequently at the correct stage of wear, the extra force required by the already
frosted edge causes increasingly rapid and intense wear. Proper grinding for one time would
be 0.2 mm (0.008 in) for the punch and 0.1 mm (0.004 in) for the die. The punch can be
ground a maximum of 2 mm (0.08 in) during its service life, and the die can be ground a
maximum of 1 mm (0.04 in). After the punch and die have been ground, their edges should
be finished with an oil stone.

ADJUSTMENT OF PUNCH AND DIE HEIGHT U

fRiE s R - e
After grinding, the punch and die must be adjusted to their si‘i-fﬁfi:xfled height. When adjusting
the punch and die height, observe the following:

Type A and B punches
Turn the punch head with a pipe wrench until the specified punch. height is obtained (See
Photo 20 on page I-I 7). -

Specified punch height: 207 mm (8.15")

Type C, D, E and F punches
Insert a shim (proportionate to the amount of grinding done) between the punch driver and
the punch tip to adjust the punch height to specifications.

Specified punch height:

PUNCH HEAD

TypeC..... . . . . 207 mm (8.15") . ;f
Type D..........209 mm (8.23") "i l[ ___STRIPPING SPRING
Types E and F .. .. 210 mm (8.27") =41 |
= = + PuNCH DRIVER
o 1
i
I SHim
X
(Z) 1)
) 1
a.
m PUNCH TIP
x |
(Type C)
1-19
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insert a shim (proportionate to the amount of grinding done) between the die holder and

the die.
Specified die height:
Types A, B,C,Dand E .. ... 30 mm (1.18")
Type F . . ..o oo o 35 mm (1.38")

S

DIE

/ /SHIM

/——T/I 71

DIE HEIGHT

DIE SPACER

2N DIE HOLDER

Y

=l

0

LOWER-TURRET-~~ '~

Rk

Shim type 1 Shim type 2 . Shim type 3 _
° ° o 1°
T N
t
A A A
 —
T- . Applicable Dimensions
o e ;
cottye shim type A {mm) B (mm) t {mm)
o ] ' 40 15
D 3 89 15 0.4,0.8, 1.2,
Punch shim ;
E 3 114 15 1.6, 2.0
F 3 152 15
A 1 25 15
B 1 47 35
C 88 55
Die shim.’ 0.4, 0.8, 1.2
. D 2 125 93
E 2 158 119
F 2 208 160
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LUBRICATION

Before loading the punch and die on the turret, apply machine oil to their lubrication points.
Lubrication points:

INSPECTING PUNCHES AND DIES

1. Disassemble the punch and remove any accumulated scales.
2. If the edges of the punch and die are rounded or have a frosted appearance, regrind them,

3: If the stripping spring is fatigued, replace it with a new one.

INSPECTING WORKSHEETS

Check to make sure that the worksheet is not warped. Warped worksheet will cause the
punch to stick to the worksheet.

PUNCH-TO-DIE CLEARANCE

The punch-to-die clearance is’ indicated by the difference between the punch and die dia-
meters. For example, when a 10 mm diameter punch and a 10.3 mm diameter die are used,
the clearance is 0.3 mm.

10.3 — 10 = 0.3 = Punch-todie clearance ‘ ! l

10 mrn' dia.
\ 10.3 mm dia.
e %*“ =

o
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The punch-to-die clearance must be determined according to the thickness and type of the
worksheet as shown in the table below.

Punch-to-die

Material
clearance
. {mm)
Thickness Mild steel Aluminum Stainless steel
{mm)
0.8 — 1.6 0.2-0.3 0.2 —0.3 0.20 - 0.35
1.6 —2.3 03-04 - 0.3 —0.4 0.4 - @5 o
23 —3.2 0.4 -06 0.4 — 0.5 0.5 —0077 ...
3.2 —-45 06 —-0.9 0.5 —0.7 0.7 - 12
45 —6.0 09-1.2 0.7 — 0.9 .
g > L
rea e

PUNCH CAPACITY

The maximum punchable hole diameter is determined by the type and the thickness of the
worksheet. The punching force required is generally calculated by using the following
formula:

A (mm) x t (mm) x 7({kg/mm?*)

P (ton) = 1000

where, P: Force required
A: Length of cut edge
t: Thickness of worksheet
r: Shearing strength of worksheet

If P does not exceed the machine capacity {50 tons on COMA and 30 tons on PEGA and
VELA-II), the worksheet is punchable. The calculation shows that 66.3 mm (on COMA) and
39.8 mm (on PEGA and VELA-Il) are the maximum punchable hole diameters when the
worksheet thickness is 6 mm and the shearing strength is 40 kg/mm? . On page 1-23is a
graph showing the maximum punchable hole diameters for a variety of plate thicknesses.
The graph is based on calculations using a mild steel having a shearing strength of 40 kg/mm?.
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Capacivy {ton}

PUNCHING CAPACITY

This graph is based on calculations
using a mild steel having a shearing
strength of 40 kg/mm?.

Length of Cut Edge (L)

TX: b
L= 2ns L=2(+tb)

(2

.70 60 80 100 120

/

Plate thickness = 6.0 mi

/
blate thickness = 4 S mm /

Plate thickness = 3.2 mm

Plate thickness = 2.3 mm

\L

Plate thickness = 1.6 mm

o
L
i
/

Plate thickness = 1.2° ™™

/

PYate” thickness < 1.0 mi

/

Plate thickness = 0.8 mm’

5 10 5 20 5 30 5 40

Length of
140 160 180 200 220 240 260 280 300 320 340 360 cut edge (mm)
5 5 5 60 5 70 5 8 5 90 5 100 5 110 5 piameter imm
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The following table shows the minimum diameters of punchable holes.

Material Minimum hole diameter
Mild steel 1.0xt
Aluminum 1.0 x t
Stainless steel 20 x t

t:- Thickness of worksheet

Example: The minimum hole diameter for mild steel with a thickness of 2.3 mm is:
1.0 x.23 mm = 2.3 mm dia.

PRECAUTIONS FOR PUNCHING THICK WORKSHEETS

When punching the thick worksheet, use a tool one size larger than the normal usage size.
If tools in the normal usage size are used, the punch head threads may be damaged.

Material Thickness Hole diameter

Mild steel (40 kg/mm?) 6.0 mm 8.2 — 12.7 mm
4.5 mm 11.0 — 12.7 mm

Stainless steel (60 kg/mm?) 4.0 mm 8.2 — 12.7 mm

-USE TYPE 8 {1-1/4") PUNCHES.

Material Thickness Hole diameter

Mild steel {40 kg/mm?) 6.0 mm 22.9 —31.7 mm
4.5 mm 30.6 —31.7 mm

Stainless steel (60 kg/mm’ ) 4.0 mm 22.9 — 31.7 mm

-USE TYPE C (2") PUNCHES.

i

[-24



\

N

= .
DT S
& -
THIN TURRET

STATION ARRANGEMENT
40-station turret (VELA Iland PEGA)} ...-................. 24
TOOL TYPES
Small diameter type (1.6 to 31.7 mm dia) . . . - . 2-2
Large diameter type (31.8 to 88.9 mm dia.) . . ... .. ... oL 2-3
LOADING AND UNLOADING PUNCHES AND DIES
Small diameter type . . . . . . . . .. ... .- 2-4
Large diameter type .......... )
KEYS AND KEYWAYS IN TOOLS AND TURRET STATIONS
Keys and keyways in tools . ........ .. e 2-6
Keys and keyways in turret stations . . ... ....... .. .. ... i 2-7
MAINTENANCE OF PUNCHES AND DIES
Disassembly of punches (Small dia. type) .. ......... ... ... . ... ... ..... 2-8
Removal and installation of punch tips (Large dia. type) ................. 2-8
Re-grinding punches and dies . ........ ... . . . 2-8
Adjustment of punch and die height ............. ... ... ... ... . ... ... 2.9
Lubrication ... .. e 2-10
Inspecting punches and dies .. ...... ... . ... ... 2-10
Inspecting worksheets . ........ . . . .. 2—-10
PUNCH-TO-DIE CLEARANCE.. . . . . . e e 2-10

PUNCH CAPACITY . o e e v mmme e e e e e OERERE

MINIMUM HOLE DIAMETER

PRECAUTIONS FOR PUNCHING THICK WORKSHEETS

iy



~—

\JV‘JVVV\/\/\/\/\/\J\/

STATION ARRANGEMENT
40-STATION TURRET (VELA Il AND PEGA)

o
/\\_; e
\\
. Number of Stations
- Tool Type Standard Punch Size Available
' 1.6 — 10.9 mm dia.
| TypeA (0.063" — 0.43" dia.) _
Small diameter 32 stations
Tvoe B 11.0 — 31.7 mm dia.
P (0.431” — 1.25" dia.)
. 31.8 — 88.9 mm dia. )
Large diameter (1.251" — 3.5" dia) 8 statlonsm_
2-1 v



HOOL 1 YPEDS

SMALL DIAMETER TYPE (1.6 to 31.7 mm dia.)

GUIDE SLEEVE

TYPE B
PUNCH HEAD
!
: AL STRIPPING  SPRING
b ,
all K
A Gji O PUNCH BODY
e SHOULDER  SCREW T
Ll LF RETAINER CoLLaAR
LIFT RlNG\F ) 1
t
YoM
3 i
LIFET.SPARING 1-~ % ,wn L‘! PUNCH Guipe
5 ‘ ; //
il A=
.h-‘ T
\ |
g - P ‘UPPER DIE HOLDER
; N /) FIXING BOLT
) Ny | i
UPPER DIE HOLDER 1 ﬁ '
HOLDER Hibotoo R Y] S
LOWER DIE | = ‘ T ey
! ' | - T
[

SN
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LARGE DIAMETER TYPE (31.8 to 88.9 mm dia.)

SHOULDER SCREW
LIFT RING
LIFT SPRING

PUNCH

HEAD

STRIPPING  SPRING

PUNCH TIP
FIXING BOLT

PUNCH

GUIDE

PUNCH DRIVER

GUIDE KEY

PUNC
|__PUNCHTIP

STRIPPER

|_ PLATE SPRING

%smnwsn PLATE
DIE

DIE SPACER

)r(/DlE KEY

1 DIE HOLDER
L —

Nagie”
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SMALL DIAMETER TYPE
Loading
1. Remove the upper die holder fixing bolt (Photo 27).

2. Remove the upper die holder from the lower turret with a puller furnished as a standard
accessory (Photo 28).

3. Turn the upper die holder upside down and insert the die into it (Photo 29),

P

Re-install the upper die holder on the lower turret (Photo 30).
5. Tighten the upper die holder fixing bolt. —

6. Insert the punch into the upper turret (Photo 31 ).

NOTE: (a) Before loading the punch and die on the turret, app¥=machineailto their WBa-
cation points. For the lubrication points, see page 2-10.
{b) When loading the type A punch, use the guide sleeve.
(c) When loading a shaped-punch, align the punch guide key with the keyway in the
upper turret so that the orientation of the punch matches that of the die.

Unloading
1. Remove the punch from the upper turret.

2. Loosen the upper die holder fixing bolt, and-remove the upper die holder from the lower
turret with the puller.

3. Remove the die from the upper die holder by tapping the top of the die with a brass rod
(standard accessory).

{Photo 30}
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LARGE DIAMETER TYPE

Loading
1. Remove the die spacer from the lower turret.
2. Insert the die into the die holder of the lower turret.

3. Insert a brass rod (standard accessory) into the lower turret through the bottom of the
lower turret. Using the brass rod, place the die into the die holder securely as shown -in

Photo 8 on page 1-14.
4. Re-install the die spacer and insert the punch into the upper turret.

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to their 1ubri-
cation points. For the lubrication points, see page 2-10.
(b} When loading a shaped punch, align the punch guid:glgeyway-yg;jﬁ@th;;e key igathe
upper turret so that the orientation of the-punché?ttches that of the die. ~~
Unloading
1. Remove the punch from the upper turret.

2. Remove the d’ie spacer from the lower turretand insert the brass rod into the lower turret

through the bottom of the lower turret:

3. Push up the die with the brass rod and remove the die between the upper and lower

turrets.
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KEYS AND KEYWAYS |IN TOOLS

Small dia. punch (Shaped) Small dia. punch (Round)

Small dia. die (Shaped) Small dia. die (Round)
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Small dia. station (Upper and lower turrets)

tnner track

ONE KEYWAY (270°)

Quter track FOUR KEYWAYS
{0°, 90°, 180° and 270°)

Station Nos. T303, T305, T308,
T310, T313, T315, T318, T320,
T323, T325, T328, and T330

tnner track

ONE KEYWAY (270°)

Quter track FOUR KEYWAYS
{0°, 30°, 1 50° and 270°)

Station Nos. T338 and T340

Large dia. station (Upper and lower turrets)

1N
N

ONE KEY {270°)

inner track N

ONE KEYWAY {270°)

Quter track _FOUR KEYWAYS
{90°, 180°, 225" and 3157)

e —

Station Nos. 1333 and T335
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DISASSEMBLY OF PUNCHES (Small dia. type)

To disassemble the punch assembly, remove setscrews from the punch head and the punch
guide.

REMOVAL AND INSTALLATION OF PUNCH TIPS (Large dia. type)
Removal

1. Using a T-wrench (furnished as a standard accessory), slightly loosen the punch tip fixing

bolt with the punch assembly in the upper turret.

2. Remove the punch assembly from the upper turret. —

3. Loosen the punch tip fixing bolt just enough to free it from t&a punchtip. ~ -

4. Loosen screws which retain stripper plate springs, and remove the stripper plate. See
photo 22 on page I-18.

5. Screw the die remover into the thread hole of the punch tip, and pull the punch tip out.
See -photo 23 on page |-l 8.

Installation

1. Apply a coat of machine oil to the punch tip, and then insert it into the punch guide.
2. Install the stripper plate and tighten screws which retain stripper plate springs.

3. Temporarily tighten the punch tip fixing bolt.
4

. Insert the punch assembly into the upper turret, and then tighten the punch tip fixing
bolt securely.

RE-GRINDING PUNCHES AND DIES

The punches and dies should be re-ground frequently to extend their service life. Observe the
edges of the punch and die to be sure that they are sharp and lustrous. If the edges are
rounded or have a frosted appearance, the punch and die should be re-ground. If grinding
is not done frequently at the correct stage of wear, the extra force required by the already
frosted edge causes increasingly rapid and intense wear. Proper grinding for one time would
be 0.2 mm (0.008 in) for the punch and 0.1 mm (0.004 in) for the die. The punch can be
ground a maximum of 2 mm (0.08 in) during its service life, and the die can be ground a
maximum of 1 s'mm (0.04 in). After the punch and die have been ground, their edges should
be finished with &n oil stone.

[P



~—

N N S

S

AUJUD I IVIEIN | r runNuit AND DIE NIEIQN ]

After'grinding, the punch and die must be adjusted to their specified height. When adjusting
the punch and die height, observe the following:

Small diameter punches
Loosen the setscrew which secures the punch head, and turn the punch head until the speci-

fied punch height is obtained (Photo 39). Tighten the setscrew after the specified punch
height is obtained.
Specified punch height: 139.0 mm (5.47")

Large diameter punches

Insert a shim (proportionate to the amount of grinding done) between the punch driverand

the punch tip to adjust the punch height to specifications.
Specified punch height: 140.5 mm (5.53")

Dies (small and large dia.)
Insert a shim (proportionate to the amount of grinding done) between the die holder and
the die.

Specified die height: 30 mm (1.18")

f Shim type 1} Shim type 2 ' Shwm type 3 .
i ' -
- R
o ﬂT [es] i ———
L N
1
| | 1
l | P :
A A A i . i
— — ; | |
Tool type Applicable L e __Dimensions S
shim type A (mm) B (mm) t {(mm)
Punch shim Large dia. 3 89 15 0}4, 0.8, 1.2, 1.6, 2.0
) ) Small dia. 1 47 35
Die shim - - = 0.4, 0.8, 1.2
Large dia. 2 125 93

g - RRS.
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Before loading the punch and die on the turret, apply machine oil to their lubrication points.

Lubrication points:

[ gy gy e

INSPECTING PUNCHES AND DIES

i

1. Disassemble the punch and remove any accumulated scales.
2. If the edges of the punch and die are rounded or have a frosted appearance, regrind them.

3. If the stripping spring is fatigued, replace it with a new one.

INSPECTING WORKSHEETS

Check to make sure that the worksheet is not warped. Warped worksheet will cause the

punch to stick to the worksheet.

PUNCH-TO-DIE CLEARANCE

The punch-to-die clearance is indicated by the difference between the punch and die dia-
meters. For example, when a 10 mm diameter punch and a 10.3 mm diameter die are used,

the clearance is 0.3 mm.

10.3 — 10 = 0.3 = Punch-todie clearance I l .

10 mm dia.

O]

10.3 mm dia.
) T

R 33
\
A

2--10
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The punch-todie clearance must be determined according to the thickness and type of the
worksheet as shown in the table below.

Punch-to-die Material B
clearance Y
i (mm) L
Thickness Mild steel *Aluminum Stainless steel '”‘~“/
{(mm)
0.8 —1.6 0.2 —0.3 0.2 - 0.3 0.20 — 0.35
1.6 — 2.3 0.3 -04 0.3 —-0.4 0.4 - 0.5
2.3 —-3.2 0.4 — 0.6 0.4 — 0.5 05—-0.-z--
3.2 —-45 0.6 — 0.9 0.5 — 0.7 0.7 = 1.2
4.5 — 6.0 0.9 — 1.2 0.7 — 0.9 o o
fEeT - -
i

PUNCH CAPACITY

The maximum punchable hole diameter is determined by the type and the thickness of the
worksheet. The punching force required is generally calculated by using the foliowing
formula:

A (mm) x t (mm) x 7{kg/mm?)
1000

P (ton) =

where, P: Force required
A: Length of cut edge
t:  Thickness of worksheet
r: Shearing strength of worksheet

If P does not exceed the machine capacity {30 tons), the worksheet is punchable. The cal-
culation shows that 39.8 mm is the maximum punchable hole diameter when the worksheet
thickness is 6 mm and the shearing strength is 40 kg/mm’.

The graph on page 2-1 2 shows the maximum punchable hole diameters for a variety of plate
thicknesses. The graph is based on calculations using a mild steel having a shearing strength
of 40 kg/mm’.




PUNCHING CAPACHTY

SV

7
Plate thickness = 6.0 mm )
Plate thickness = 2.3 mm

Plate thickness = 4.5 mm

Ptate thickness = 3.2 mm

- -

n
e

Piate thickness = 1.6 mm

g e S
z .
3 Plate thickness = 1.2 mm
-3
Qa
Sickness = 1.0 mm
104

Plate thickness = 0.8 mm

Length of
20— 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 Cutedge (mm)

—ropoa oo s B p—— Y b e e -
0 &5 10 5 20 5 30 5 40 5 S0 5 60 5 70 5 80 S 90 5 100 5 110 5 Diameter (mm)

0

This graph is based on calculations Length of Cut Edge IL)
using a mild steel having a shearing

Ex: b
strength of 40 kg/mm”. m .

L= 2nr L=21{+b)

MINIMUM HOLE DIAMETER

The following table shows the minimum diameters of punchable holes.

. Material Miriimum hole diameter
Mild steel 1.0 x t
Aluminum 10 x t
Stainless steel 20 x t

t: Thickness of.worksheet

Example: The minimum hole diameter for mild steel with a thickness of 2.3 mm is:
1.0 x 23 mm = 2.3 mm dia.

~—

~—
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PRECAUTIONS FOR PUNCHING THICK WORKSHEETS

When punching the thick worksheet, use a tool one size larger than the normal usage size.

If tools in the normal usage size are used, the punch head threads may be damaged,

Material

Mild steel (40kg/mm?)

Stainless steel (60 kg/mm?)

-USE TYPE B PUNCHES.

Material

Mild steel {40kg/mm?)

Stainless steel (60 kg/mm?}

-USE LARGE DIAMETER

Thickness

6.0 mm
45 mm

4.0 mm

Thickness

6.0 mm
45 mm

4.0 mm

TYPE PUNCHES.

Hole diameter

8.2 — 10.9 mm
I1.0-10.9 mm

8.2 — 10.9 mm

Hole diameter
229 — 31.7 mm
30.6 — 31.7 mm

22.9 —31.7 mm
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THICK TURRET WITH AUTO-INDEX DEVICE

STATION ARRANGEMENT
58-station turret (COMA, VELA-Il, PEGA and PEGA KING) . . . -.«cev. o= 3
44-station turret (COMA, VELA-II, PEGA and PEGA KING) . --..-..-....32

TOOL TYPES

Type A (1/72%) 3-3
Type B (V178" ) . —te =l
Types C {27),D(3-1/2")and E{4-1/2") . ... . ... ... ......... e 3-5
LOADING AND UNLOADING PUNCHES ANDDZES  — - . ==
Type A {1/27) . -...3-6
Type B(1-1/47 ) . . 3-8
Types C (2),D(3-1/2")}and E{4-1/2") . . ... . ... e 3—=10
KEYS AND KEYWAYS IN TOOLS AND TURRET STATIONS

Keys and keyways in tools . . . . . ... .. e e e 311

Keys and keyways in turret stations . . . . .. .. ... ... . . .. e 312

MAINTENANCE OF PUNCHES AND DIES
Disassembly and assembly of punches (Types A and B) . . . ............. .. 313
Removal and installation’of punch tips (Types C, D and E}...............314

Re-grinding punches ‘and dies . . . ... ... .. e e e 315
Adjustment of punch and die height ......... ... .« .. .. .. ... ... .. 3-15
Lubrication . ... .. e e e e e 3917
Inspecting punches and dies . R 3—-17
Inspecting worksheets .. ... ... .. . . . . e ... 317

PUNCH-TO-DIE CLEARANCE . 4

PUNCH  CAPACITY . e e e s 3-18
MINIMUM HOLE DIAMETER . ... ... .. . . i 3-20
“PRECAUTIONS FOR PUNCHING THICK WORKSHEETS ............ 3-20
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STATION ARRANGEMENT

58-STATION TURRET
(COMA, VELA-Il, PEGA AND PEGA KING)

58-STATION TURRET

IHICKIURHKE | W TH AUTO-INDEX DEVICE

&): Auto-Index station

Tool Type Nominal Tool Size Standard Punch Size Number of Stations
Available*
, 1.6 =127 mm dia.
A- 1/2::
(0.063" — 0.5" dia.) 36 (12)
12.8 — 31.7 mm dia.
B 1-1/4"
(0.501" — 1.25" dia.) 14 (14)
C . 31.8 — 50.8 mm dia.
2 o 4 (4)
(1.251" = 2" dia.)
D 3-1/2" 50.9 — 88.9 mm.dia. 2 () B
(2.00435 dia)
E 41 J2 89.0 — 1143 mm. dia. 2 (2)
(3.501" — 4.5" dia.)

. The numerals in parentheses indicate the number of stations which can accept shaped tools.

N T




44-STATION TURRET (COMA, VELA-II,

PEGA AND PEGA KING)

44.STATION TURRET

€): Auto-Index station

Tool Type qui'nal' Tool" Size Standard Punch Size Numzi;safbsl.;a.tions
: | e era, | we
o | e | e | e
¢ A ?11.:55:"5 E.g'r'ngi‘ajia' 44
o | | mwran |
E 4-1/2" ?:i '5?0}11435?;;;& 22

. The numerals in parentheses indicate the number of stations which can accept shaped took.

. .

L N N N N

Nt
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TYPE A (1/2")

W N B WN =

-t b b omd wmd b
N b&dEWN= 00

. PUNCH HEAD

. PUNCH HEAD COLLAR
. PUNCH BODY

. STRIPPING SPRING
. RETAINER COLLAR
. RETAINER RING

. PUNCH GUIDE

. GUIDE KEY

. DIE

. DIE SPACER

. KEY

. DIE HOLDER

. LIFT RING

. LIFT SPRING

. SHOULDER SCREW

—1 5

i
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e
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lYre B (i-1/47 )

QWO NIAINDWN—-

. PUNCH HEAD

. PUNCH HEAD COLLAR
. PUNCH BODY

. STRIPPING SPRING

. RETAINER COLLAR

. SETSCREW

. PUNCH GUIDE

. GUIDE KEY

. DIE

. "UPPER DIE HOLDER

FIXING BOLT

. KEY

. UPPER DIE HOLDER
. LOWER DIE HOLDER
. SHOULDER SCREW

. LIFT RING

. LIFT SPRING -

"’

.'QA@N—
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PYPED L \L J, 2 \O & | N C A\ 1L )

. PUNCH HEAD

. PUNCH DRIVER

. STRIPPING SPRING

. PUNCH TIP FIXING BOLT
. SHOULDER SCREW

. LIFT RING

. PUNCH KEY

. LIFT SPRING

. GUIDE KEY

. STRIPPER PLATE

. DIE

. DIE SPACER

. DIE KEY »
. DIE HOLDER _ >
. PUNCH GUIDE

. PUNCH TIP

. STRIPPER PLATE SPRING

Bald

1
2
3
4
5
6
7
8
9

-
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-
~

(Type C)

3-5 ‘7;};:-:""




MWL IIEAY VIS A’ 1Y s F Yl 30 W] F WS N0 Sl 7 W Al G 8 B

TYPE A (1/2)

Loading on center and inner tracks

1. Insert the die remover up through the bottom of the lower turret until it protrudes from
the top of the upper turret.

2. Place the die on the remover. Put the jig on top of the die, and holding the die between
the jig and remover, press the die down until it seats snugly into the die holder of the
lower turret (Photos 43 and 44). Remove the jig and die remover.

3. Insert the punch into the upper turret {Photo45). .

Loading on outer track

e

1. Remove the die spacer and insert the die into the die holder gf the. lower Tu fet (Phot@6).

2. Push the die firmly into the die holder and make sure it is properly seated.
3. Re-install the die spacer.

4. Insert the’punch into the upper turret.

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to their lubri-
cation points. For the lubrication points, see page 3-1 7.

{b) Round punches and dies can be loaded on any of the inner, center and outer.

tracks. However, shaped. punches and dies can be loaded on only the outer
track.

(c) When loading a shaped punch, align the punch guide keyway with the key in
the upper turret so that the orientation of the punch matches that of the die.

i
i
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Unloading trom center ang inner tracks

1. Remove the punch from the upper turret.

2. Insert the die remover into the lower turret through the bottom of the lower turret.

3. Push the die upward with the die remover, and remove the die through the top of the

upper turret.

Unloading from outer track

1. Remove the punch from the upper turret and remove the die. spacer from the lower

turret.

2. Insert the die remover into the lower turret through the bottom of the lower turret. ==

3. Push the die upward with the die remover, and remove the die between the upper and

lower turrets.

\
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DIE REMOVER

UPPER TURRET

DIE SPACER

DIE HOLDER

LOWER TURRET
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TYPE B {1-1/4")

Loading on auto-index stations
1. Remove the bolt securing the die spacer, and remove the die spacer (Photo 47).
2. Insert the die into the die holder of the lower turret (Photo 48).

3. Insert the die remover up through the bottom of the lower turret. Insert the jig down
through the top of the upper turret. Holding the die between the die remover and jig,
set it firmly into the die holder (Photo 49).

4. Re-install the die spacer and tighten the die spacer securing bolt.

5. Insert the punch into the upper turret (Photo 50). e

Loading on standard stations

1. Loosen the upper die holder fixing bolt, and remove the ;-pperdse haldrr from @e
lower turret with a puller furnished as a standard accessory (Photo 51).

2. Insert the die into the upper die holder through the bottom of the upper die holder
(Photo 52).

3. Re-instail the upper die holder on the lower turret and tighten the upper die holder fixing
bolt.

4. Insert the punch into the upper turret.

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to their lubri-
cation points. For the lubrication points, see page 3-l 7.
(b) When loading a shaped punch, align the punch guide keyway with the key in the
upper turret so that the orientation of the punch matches that of the die.

{
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Unloading from auto-index stations

At

1. Remove the punch from the upper turret.

) . 2. Remove the bolt securing the die spacer, and remove the die spacer from the lower
e~ turret.

NS

A 3. Push the die up with the die remover, and remove the die from the die holder.

Unloading from standard stations

N

1. Remove the punch from the upper turret.

/

2. Loosen the upper die holder fixing bolt, and remove the upper die holder from the lower
turret with the puller. e

3. Remove the die from the upper die holder by tapping the top of the die with a brass rod
(standard accessory). o =

/

e



TYPES C({2), D (3-1/2) AND E({4-1/27)

Loading
1. Remove the die spacer from the lower turret.
2. Insert the die into the die holder of the lower turret.

3. Insert a brass rod (standard accessory) into the lower turret through the bottom of the
lower turret. Using the brass rod, place the die into the die holder securely (Photo 53).

4. Re-install the die spacer and insert'the punch into the upper turret (Photo 54).

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to their lubri-
cation points. For the lubrication points, see page 3-17. , ]

(b) When loading a shaped punch, align the punch guide keyway with the key in

the upper turret so that the orientation of the punch matches that &he die.

- - e =

Unloading o c
1. Remove the punch from the upper turret.

2. Remove the die spacer from the lower turret and insert the brass rod into the lower turret
through the bottom of the lower turret.

3. Push up the die with the brass rod and remove the die between the upper and lower
turrets.

e —
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KEYS AND:KEYWAYS IN TOOLS

1/2 and 1-1/4” punches (Shaped) 1/2” and 1-1/4” punches (Round)

1/2” and 1-1/4"" dies (Round)

[Phot0}56]




KEYS AND KEYWAYS INITUKKRLEI SIALIUND

1/2" station (upper turret)

0 Inner track

O Center track

~$» Quter track
ONE KEY (270°)

1-1/4”° station (upper turret)
[Auto-index
station]

ONE KEY (270°)

lnner track
{Standard ONE KEY {270°)

station}

Outer track

ONE KEY {270°)

2” and 3-W” stations (upper and lower turrets)

ONE KEY (270°)
A

—~

1/2” station (lower turret)

0 Inner track

O Center track

Ou r a c¢c Kk
FOUR KEYWAYS

{0®, 90'. 180° and 270°)

o Do
— Pl =

1-1/4" station (lower turret)
[Auto-index ) A
sution] TWO KEYWAYS

{180° and 270°)

Inner track

TWO KEYWAYS
{Standard (180" and 270°)
station} Outer track

- * FOUR KEYWAYS

{0®,90°,180" and 270" )

\ ma—

4-1/2" station (upper and lower turrets)

ONE KEY (90%),

'\_/

Ao

R N
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DISASSEMBLY AND ASSEMBLY OF PUNCHES (Types A and B)

Disassembly

1. Remove the punch guide from the punch assembly as shown in Photo 62. On the type B
punch, loosen the setscrew which retains the punch guide and remove the guide (Photo
63).

2. Place the punch body in a vise with soft jaws.

3. Install the M5 bolts in the two bolt holes in the punch head, and tighten them equally
until the clearance between the punch head and its collar is approximately 5 mm {Q.2.in)
(Photo 64).

4. Loosen the punch head with a pipe wrench and disassemble the punch_a?jﬁmbly(PhQ;o
65). aF

Assembly

Assemble the retainer collar, stripping spring, punch head collar and the punch head to the
‘punch body: Using a pipe wrench, tighten the punch’ head until the specified’punch height
is obtained. Apply a coat of machine oil to the frictional surface of the punch body and
assemble the punch guide to the punch body.

v g I . . R . : '._,", ) . ,
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Removal

1. Using a T-wrench (furnished as a standard accessory), slightly loosen the punch tip fixing
bolt with the punch assembly in the upper turret (Photo 66}.

2. Remove the punch assembly from the upper turret.
3. Loosen the punch tip fixing bolt just enough to free it from the punch tip.

4. Loosen screws which retain stripper plate springs, and remove the stripper plate (Photo
67).

5. Screw the die remover into the thread hole of the punch tip, and pull the punch tip out
(Photo 68). —

Installation e

1. Apply a coat of machine oil to the punch tip, and then inser¢iit into the punch guide.;-
2. Install the stripper plate and tighten screws which retain stripper plate springs.

3. Temporarily tighten the punch tip fixing bolt.

4. Insert the punch assembly. into the upper turret, and then tighten the punch tip fixing
bolt securely.
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The punches and dies should be reground frequently to extend their service life. Observe
the edges of the punch and die to be sure that they are sharp and lustrous. If the edges are
rounded or have a frosted appearance, the punch and die should be re-ground. If grinding is
not done frequently at the correct stage of wear, the extra force required by the already
frosted edge causes increasingly rapid and intense wear. Proper grinding for one time would
be 0.2 mm (0.008 in) for the punch and 0.1 mm (0.004 in) for the die. The punch can be
ground a maximum of 2 mm (0.08 in) during its service life, and the die can be ground a
maximum of 1 mm (0.04 in). After the punch and die have been ground, their edges should
be finished with an oil stone.

ADJUSTMENT OF PUNCH AND DIE HEIGHT U
—me— a“f‘ﬁ.

P =
After grinding, the punch and die must be adjusted to their%pecified height. When adjusting

the punch and die height, observe the following:

Type A and B punches
Turn the punch head. with a pipe wrench until the specified punch height is obtained (See
Photo 6.5 on page 3—13).

Specified punch height: 207 mm (8.15")

Type C, D and E punches
Insert a shim (proportionate to the amount of grinding done) between the punch driver and

the punch tip to adjust the punch height to specifications.
Specified punch height:

. PUNCH HEAD
TypeC.......... 207 mm (8.15") g
Type D . ......... 209 mm (8.23") TT STRIPPING SPRING
Type E . ......... 210 mm (8.27") - ==
= | =
"]‘: l = PUNCH DRIVER
9
¢ ]
z | —— SHIm
(8] ;
3 |
2 ]
3 ¥ 4 /PUNCH Tip
(Type C)
3-15



Lhes

Insert a shim (proportionate to the amount of grinding done) between the die holder and

the die.

Specified die height:

Types A,B,C,Dand E ... 30 mm (1.18")
DIE SHIM ) DIE SPACER
- /
= 7 T DIE HOLDER
o
uwi .
G | / N
w
I Lower TURRET j 7
. ~ = =
Shim type 1 -\Shim type 2 -Yhim type 3 ~
(D (AT (-
m o - a
/
1
A
Tool type Applicable | . Dimensions
shim type A (mm) B {mm) t (mm)
Cc 1 40 15 .
Punch shim D 3 89 15 ?g gg' 1'2'-;
E 3 114 15 '
A 1 25 15
B 1 47 35 .
Die shim C 2 88 55 0.4,08, 1.2
D 2 125 93
E 2 158 119

3-16
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LUBHICAIIUN

Before, loading the punch and die on the turret, apply machine oil to their lubrication points.
Lubrication points:

g ‘\“
Cx

-

INSPECTING PUNCHES AND DIES
1. Disassemble the punch .and remove any accumulated scales.
2. If the edges of the punch and die are rounded or have a frosted appearance, regrind them.

3. If the stripping spring is fatigued, replace it with a new one.

INSPECTING WORKSHEETS

Check to make sure that the worksheet is not warped. Warped worksheet will cause the
punch to stick to the worksheet.

PUNCH-TO-DIE CLEARANCE

The punch-to-die clearance is indicated by the difference between the punch and die dia-
meters. For‘example, when a 10 mm diameter punch and a 10.3 mm diameter die are used,
the clearance is 0.3 mm.

10.3 — 10 = 0.3 = Punch-todie clearance l l

10 mm dia.

]

10.3 mm dia.
—

ST

3-17




The punch-to-die clearance must be determined according to the thickness and type of the
worksheet as shown in the table below.

Punch-to-die Material
clearance
. {mm)
Thickness Mild steel Aluminum Stainless steel
{mm)
08— 16 0.2 —0.3 0.2 —0.3 0.20 — 0.35
1.6 —-23 0.3 —~0.4 0.3—-04 0.4-05
23 =32 0.4 -0.6 04 -0.5 ' 0.5-0.7
32-45 0.6 - 0.9 0.5-0.7 0.7-1.2
45 —6.0 09-12 0.7 - 0.9 — ;

PUNCH CAPACITY

The maximum punchable hole diameter is determined by the type and the thickness of the
worksheet. The punching force required is generally calculated by using the following
formula:
A (mm) x t (mm) x 7 (kg/mm?)
1000

P (ton) =

where, P: Force required
A: Length of cut edge
t: Thickness of worksheet
7. Shearing strength of worksheet

If P does not exceed the machine capacity {50 tons on COMA and 30 tons on VELA-II and
PEGA), the worksheet is punchable. The calculation shows that 66.3 mm (on COMA) and
39.8 mm (on VELA-Il and PEGA) are the maximum punchable hole diameters when the
worksheet thickness is 6 mm and the shearing strength is 40 kg/mm?. On page 3-19 is a
graph showing the maximum punchable hole diameters for a variety of plate thicknesses-
The graph is based on calculations using a mild steel having a shearing strength of 40 kg/mm?.
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PUNCHING CAPACITY

50 /
Place thickness = 6.0 mm
This graph is based on’calculations /
using a mild steel having a shearil Pi A
hick =45
strength of 40kg/mm?. ate thickness mm
404 Plate thickness = 3.2 mm
Length of Cut Edge (L)
Ex: b___ _em= -
- '
L=2nr L=2{a+b)
301
Plate thickness = 2.3 mm
<
2
2
k)
o
a
o d
Q
20+ Plate thickness = 1.6 mm
Ptate thickness = 1.2 mm
Ptate thickness = 1.0 mm
10 Plate thickness = 0.8 mm
Length of
207740 60 0 100. 120, 140 160 180 200 220 240 260 280 300 320 340 360 edge (mm)
0O 5 10 56 20 & 30 5 40 5 5 S 60 5 70 5 8 5 90 5 100 5 110 5

Diameter {mm)
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MINIMUM HULE DIAME  EH

The following table shows the minimum diameters of punchable holes.

Material Minimum hole diameter
Mild steel |.Oxt
Aluminum I.Oxt
Stainless steel 20 x t

t: -Thickness of worksheet

o —

Example: The minimum hole diameter for mild steel with a thickness of 2.3 mm is:
1.0 x 2.3 mm = 2.3 mm dia.

=

el T A

PRECAUTIONS FOR PUNCHING THICK WORKSHEETS

When punching the thick worksheet, use a tool one size larger than the normal usage size.
If tools in the normal usage size are used, the punch head threads may be damaged.

Material Thickness Hole diameter
Mild steel (40 kg/mm?) 6.0 mm 8.2 — 12.7 mm
4.5 mm 11.0 — 12.7 mm

Stainless steel (60kg/mm?) 4.0 mm 8.2 — 12.7 mm 3

-USE TYPE 8 (1-1/4”) PUNCHES.

Material Thickness Hole diameter

Mild steel (40 kg/mm?) 6.0 mm 22.9 — 31.7 mm
45 mm 30.6 —31.7 mm

Stainless steel {60 kg/mm’) 4.0 mm 229 —31.7 mm

—USE TYPE C {2”) PUNCHES-

3-20
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) THIN TURRET WITH AUTO-INDEX DEVICE

} STATION ARRANGEMENT
K 40-station turret (VELA Il and PEGA) ....... ... ... ... ............. 4-
TOOL TYPES
> Smalldiametertype(TypeAandType8) . . . . . . . . . . . . ... 42
) Large diameter type (Type CandTypeD)....... ... ... .. ... ....... 4-3
) LOADING AND UNLOADING PUNCHES AND DIES —
Small diameter type (Type A and Type B} . ................... TR 4—}1
) Large diameter type (Type C and Type D}......... g U - - 2
) KEYS AND KEYWAYS IN TOOLS AND TURRET STATIONS
Keys and keyways in to0IS . . . . . vuieiineirees e ... 48
) Keys and keyways in turret stations . . . . cc. .. o 4-9
) MAINTENANCE OF PUNCHES AND DIES
Disassembly of punches (Small dia. type) .......... ... ... 4-10
) Removal and installation of punch tips (Large dia. type) ................ 4-1 0
) Re-grinding punches and dies .............. ... ... . .. . . . . .. . . ... ... 4-10
Adjustment of punch and die height ............................... 4-11
) Lubrication ... ... e e 4-12
Inspecting punches and dies . ... .......... .. 4-| 2
) Inspecting worksheets .. ... ... .. ... .. .. .. .. 4412 )
".‘v/_,_’/,/
) PUNCH-TO-DIE CLEARANCE .. ... ..oeriomeee e 412
) PUNCH CAPACITY . . e e e e e e e e e e 4-13
) MINIMUM HOLE DIAMETER . ...... ... . . . . .. . . e, 414
) PRECAUTIONS FOR PUNCHING THICK WORKSHEETS ...........4-15
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CIFIIN TUNRECL W AUTUSINDEA DEviLe

" STATION ARRANGEMENT
40-STATION TURRET (VELA 1l AND PEGA)

o
40-STATION TURRET
%: Auto-Index station
Number of Stations
Standard i
. Tool Type andard Punch Size Available
i
. 1.6 — 10.9 mm dia.
o | TyeeA (0.063" — 0.43" dia.) .,
Small diameter - 34 stations
- B 11.0 — 31.7 mmdia.
ype (0.431” — 1.25” dia.)
31.8 — 50.8 mm dia. .
' Type C (1.251" — 2" dia.) 2 stations " L
large diameter - - ey f S
Tvoe D 50.9 — 88.9 mm dia. 4 stations
yp (2.001” — 3.5 dia.)




TOOL TYPES

SMALL DIAMETER TYPE (Type A and Type B)

LY PEJAY [Photo 69)

GUIDE SLEEVE

TYPE B
PUNCH HEAD
" STRIPPING ~ SPRING
PUNCH BODY =
A4
-2
ol SHOULDER SCREW\ 1 RETAINER COLLAR
LIFTRONG_.; 2 P 1
’ >
LIFT SPRING—____ | E‘-: T . | __PUNCH GUIDE
'1 m s | KEY
- ;
(- g
U . U UPPER DIE HOLDER
VA ] —\ __ FIXING BOLT
UPPER DIE HOLDER ﬁ
N . .
- I I 1 e =
LOWERIDIE HOLDER T _KEY"
n
I ) B ! / —
e L

N

NN A
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LARGE DIAMETER TYPE (Type C and Type D)

SHOULDER SCREW

LIFT RING;}"-?I —T=

LIFT SPRING

[ oy e
N .
PUNCH HEAD
1/ STRIPPING SPRING
PUNCH TIP.
FIXING BOLT

PUNCH GUIDE

PUNCH DRIVER

GUIDE KEY

| //PUNCH TiP
L STRIPPER
— |_PLATE SPRING

.%%STRIPPER PLATE
—X]

DIE SPACER

[~ e

DIE
g ] %DIE KEY
\ b
:DIE HOLDER
ﬂ _—
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SMALL DIAMETER TYPE (Type A and Type B)
—_— Loading on auto-index stations

1. Remove the bolt securing the die spacer and remove the die spacer (Photo 72).

‘u»)} 2. Insert the die into the die holder of the lower turret (Photo 73).
3. Insert the die remover up through the bottom of the lower turret. Insert the jig down
through the top of the upper turret. Holding the die between the die remover and jig,
set it firmly into the die holder (Photo 74).
4. Re-install the die spacer and tighten the die spacer securing bolt. B
5. Insert the punch into the upper turret (Photo 75).
Loading on standard stations £ T é‘“’
1. Remove the upper die holder fixing bolt (Photo 76).
2 . Remove the upper die holder from the lower turret with a puller furnished as a standard
accessory (Photo 77).
3. Insert the die into the upper die holder through the bottom of the upper die holder
(Photo 78). °
4. Re-install the upper die holder on the lower turret and tighten the upper die holder
fixing bolt (Photo 79).
= 4-4
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NOTE:
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{a) Before loading the punch and die on the turret, apply machine oil to their lubri-
cation points. For the lubrication points, see page 4-12,

(b) When loading the type A punch, use the guide sleeve.

{c) When loading a shaped punch, align the punch guide key with the keyway in the
upper turret so that the orientation of the punch matches that of the die.

T
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1. Remove the punch from the upper turret.

2. Remove the bolt securing the die spacer, and remove the die spacer from the lower
— turret.

3. Push the die up with the die remover, and remove the die from the die holder.

e Unloading from standard stations
1. Remove the punch from the upper turret.

2. Loosen the upper die holder fixing bolt, and remove the upper die holder from the lower
turret with the puller.

3. Remove the die from the upper die holder by tapping the top of the die with a bragé roa
(standard accessory).
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KEYS AND KEYWAYS IN TOOLS

Small dia. punch (Shaped) Small dia. punch (Round)

)
)
| N
)
)
D)
)
3
)
J
small dia. die (Shaped) | small dia. die (Round) )

]
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LARGE DIAMETER TYPE. (Type C and Type D)

Loading
1. Remove the die spacer from the lower turret.
2. Insert the die into the die holder of the lower turret.

3. Insert a brass rod (standard accessory) into the lower turret through the bottom of the
lower turret. Using the brass rod, place the die into the die holder securely as shown in

Photo 8 on page |-14.
4. Re-install the die spacer and insert the punch into the upper turret.

NOTE: (a) Before loading the punch and die on the turret, apply machine oil to theiriubri-
cation points. For the lubrication points, see page 4-l 2.
(b) When loading a shaped punch, align the punch guJQg kequzfﬁﬁli the kegin the
upper turret so that the orientation of the punch®atches that of the die: -

Unloading

1. Remove the punch from the upper turret.

2. Remove the die spacer from the lower turret and insert the brass rod into the lower turret
through the bottom of the lower turret.

3. Push up the die with the brass rod and remove the die between the upper and lower
turrets.
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KEYS AND KEYWAYS IN TURRET STATIONS

Small dia. station (Upper and lower turrets)

Inner track*@»
ONE KEYWAY (270°)
Quter track FOUR KEYWAYS
(0°, 90’. 180° and 270" )

— i

Station Nos. T303, T305, T308,
T310, T313, T315, T318, T320,
T323, T325, T328, and T330

Inner track@r
ONE KEYWAY {270°)
Quter track FOUR KEYWAYS
{0°, 30. 1 50° and 270°}

Station Nos. T338 and T340

Large dia. station (Upper and lower turrets)

an
N,

ONE KEY {270°)

inner track@
ONE KEYWAY (270°)

Quter track: FOUR KEYWAYS
(90°,180°, 225" and 315°)
— T s

Station Nos. T333 and=£335 »

I ONE KEYWAY (270°)

Station Nos. T206 and T226
[Auto-index station]




MAINTENANCE OF PUNCHES AND DIES

DISASSEMBLY OF PUNCHES (Small dia. type)

To disassemble the punch assembly, remove setscrews from the punch head and the punch
guide.

REMOVAL AND INSTALLATION OF PUNCH TIPS (Large dia. type)

Removal

1. Using a T-wrench (furnished as a standard accessory), slightly loosen the punch tip fixing
bolt with the punch assembly in the upper turret.

e
2. Remove the punch assembly from the upper turret. - = :

A
3. Loosen the punch tip fixing bolt just enough to free it from the punch tip.
4. Loosen screws which retain stripper plate springs, and remove the stripper plate. See
photo 22 on page I-l 8.

5. Screw the die remover into the thread hole of the punch tip, and pull the punch tip out.
See photo 23 on page 1- 8.

Installation

1. Apply a coat of machine oil to the punch tip, and then insert it into the punch guide.
2. Install the stripper plate and tighten screws which retain stripper plate springs.

3. Temporarily tighten the punch tip fixing bolt.

4. Insert the punch assembly into the upper turret, and then tighten the punch tip fixing
bolt securely.

REGRINDING PUNCHES AND DIES

The punches and dies should be re-ground frequently to extend their service life. Observe the
edges of the punch and die to be sure that they are sharp and lustrous. If the edges are
rounded or have a frosted appearance, the punch and die should be re-ground. If grinding
is not done frequently at the correct stage of ‘wear, the extra force required by the already
frosted edge causes increasingly rapid and intense wear. Proper grinding for one time would
be 0.2 mm (0.008 in) for the punch and 0.1 mm (0.004 in) for the die. The punch can be
ground a maximum of 2 mm (0.08 in) during its service life, and the die can be ground a
maximum of ‘1 mm (0.04 in). After the punch and die have been ground, their edges should
be finished with an oil stone.
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ADJUSTMENT OF PUNCH AND DIE HEIGHT

After grinding, the punch and die must be adjusted to their specified height. When adjusting
the punch and die height, observe the following:

Small diameter punches
Loosen the setscrew which secures the punch head, and turn the punch head until the speci-
fied punch height is obtained (Photo 88). Tighten the setscrew after the specified punch
height is obtained.

Specified punch height: 139.0 mm (5.47")

Large diameter punches o
Insert a shim (proportionate to the amount of grinding done) between the punch driver and
the punch tip to adjust the punch height to specifications. - -

Specified punch height: 140.5 mm (5.53") &5 -

Dies (small and large dia.)

Insert a shim (proportionate to the amount of grinding done) between the die holder and
the die.

Specified die height: 30 mm (1.18")

Shim type 1 _\S_him type 2 /-\Shim wype 3 _

~ = o

o

Applicable Dimensions
Tool type . | l
shim type A (mm) B (mm) t {(mm)
Punch shim Large dia. 3 89 15 0.4, 0.8, 1.2, 1.6, 2.0
) ) Small dia. 1 47 35
Die shim 0.4, 0.8, 1.2
Large dia. 2 125 93
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LUBRICATION

Before loading the punch and die on the turret, apply machine oil to their lubrication points.
Lubrication points:

-

INSPECTING PUNCHES AND DIES

1. Disassemble the punch and remove any accumulated scales.
2. If the edges of the punch and die are rounded or have a frosted appearance, regrind them.

3. If the stripping spring is fatigued, replace it with a new one.

INSPECTING WORKSHEETS

Check to make sure that the worksheet is not warped. Warped worksheet will cause the
punch to stick to the worksheet.

PUNCH-TO-DIE CLEARANCE

The punch-to-die clearance is indicated by the difference between the punch and die dia-
meters. For example, when a 10 mm diameter punch and a 10.3 mm diameter die are used,
the clearance is 0.3 mm.

10.3 — 10 = 0.3 = Punch-todie clearance ‘ | , I

10.3 mm dia.
1
P
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The punch-to-die clearance must be determined according to the thickness and type of the

worksheet as shown in the table below.

Punch-to-die Material
clearance
Thickness (mm) Mild steel Aluminum Stainless steel
(mm)'
0.8—1.6 0.2 —-—0.3 0.2 —0.3 0.20 — 0.35
1.6 — 2.3 0.3 —-0.4 0.3—-0.4 0.4 - 05
2.3 —3.2 0.4 —0.6 0.4 -0.5 0.5 — 0.Zsme-
3.2 -45 0.6 — 0.9 0.5 —=0.7 0.7 - 1.2
45 —-6.0 09 —1.2 0.7 — 0/9; = 3a~

"

PUNCH CAPACITY

The maximum punchable hole diameter is determined by the type and the thickness of the
worksheet. The punching force required is generally calculated by using the following

formula:
A (mm) x t (mm) x 7{kg/mm?)
P (ton) =
1 0 0 O
where, P: Force required

A: Length of cut edge
t: Thickness of worksheet
7: Shearing strength of worksheet

If P does not exceed the machine capacity (30 tons), the worksheet is punchable. The cal-
culation shows that 39.8 mm is the maximum punchable hole diameter when the worksheet
thickness is 6 mm and the shearing strength is 40 kg/mm’.

The graph on page 4—14 shows the maximum punchable hole diameters for a variety of plate
thicknesses. The graph is based on calculations using a mild steel having a shearing strength
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of 40 kg/mm?.




PUNCHING CAPACITY

3¢ 7
Plate thickness= 6.0 mm

Plate thickness = 4.5 mm

Plate thickness = 3.2 mm

2 Plate thickness = 1.6 mm
B ’
e
; Plate thickness = 1.2 mm |
v
g -
] =
9
Q

[RESESEY - ——

Plate thickness = 2.3 mm

A
Plate thickness = 1.0 mm

Plate thickness = 0.8 mm

5 10 5 20 5 30 5 40 5 5 5 60 5 70 580 5 9 5 160 51‘IOé Diameter {mm)

This graph is based on calculations Length of Cut Edge (L}
using a mild steel having a shearing

Ex b
strength of 40 kg/mm? @m
2

L =2nr L =2{a+b)

MINIMUM HOLE DIAMETER

The following table shows the minimum diameters of punchable holes.

Material Minimum hole diameter
Mild steel 10x t
Aluminum 10xt
Stainless steel 20 x t

t: Thickness of worksheet

Length of

20 60 80 100 120 140 160180 200 220 240 260 280 300 320 340 360Ut edge (mm)

Example: The minimum hole diameter for mild steel with a thickness of 2.3 mm is:

1.0 x 2.3 mm = 2.3 mm dia.
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