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Me a s u r e m e n ts  a n d  s p e c ific a tio n s

Ma te r ia l                                                               Ro u n d  H o le  Dia m e te r  ( m m )
Th ic k n e s s           3.2        4.8        6 .4        7.9         9.5      11.1      12.7       14.3      15.9      17.5       19.1      20 . 6
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CH ART # 1  To n s  o f p r e s s u r e  r e q u ir e d  to  p u n c h  m ild  s te e l

Se le c tin g  a  p u n c h

Th e follow ing  inform a tion is p rov id ed  a s a  c onv enient g enera l referenc e g uid e for m eta l p unc h ing  op era tions.

H o le  s iz e  v s .  m a te r ia l th ic k n e s s

Punc h ing  h oles in m eta l is th e fa st, ec onom ic a l w a y  to g et p rec ise h ole siz e, sm ooth ness a nd  m inim um  b urr. C om p ressiv e streng th  of
th e p unc h  steel d eterm ines th a t th e th ic k ness of th e m eta l b eing  p unc h ed  m ust not ex c eed  th e d ia m eter of th e p unc h . Th is rela tionsh ip
v a ries w ith  th e ty p e of m a teria l. F or ex a m p le: th e m inim um  h ole d ia m eter w ill b e 6 .4  m m  in 6 .4  m m  m ild  steel, 6 .4  m m  in 4 .8  m m
sta inless steel, a nd  6 .4  m m  in 7 .9  m m  a lum inum .

Ma x im u m  r a te d  c a p a c ity

A ll p unc h ing  tools h a v e th eir m a x im um  c a p a c ity  for sa fe, d ep end a b le op era tion ov er a  long  life sp a n. Th e h y d ra ulic  p unc h es listed  in
th is c a ta log  h a v e a  “ ra ted  c a p a c ity ”  b a sed  on th eir d esig n streng th . B efore selec ting  a  tool, use th e follow ing  c h a rts to d eterm ine th e
sp ec ific  tonna g e req uired  to p unc h  th e siz e a nd  sh a p e h oles th roug h  th e ty p e a nd  g a ug e m eta l c onsid ered .

De te r m in in g  to n n a g e s  fo r  r o u n d  h o le s

To d eterm ine tonna g es for h ot rolled  m ild  steel (ty p ic a lly  used  in b a r siz e a ng le iron, c h a nnels, tees a nd  z ees) w ith  a  3 ,5 0 0  b a r sh ea r
streng th , rea d  d irec tly  from  c h a rt # 1 . Ex a m p le : To p unc h  a  9 .5  m m  d ia m eter h ole th ru 9 .5  m m  th ic k  m ild  steel, c h a rt # 1  sh ow s 1 1 .1
tons a re req uired .  F or A S TM  A -3 6  steel (ty p ic a lly  used  for struc tura l siz e w id e fla ng e, H  a nd  I b ea m s, tees a nd  z ees) w ith  a  4 ,2 0 0  b a r
sh ea r streng th , rea d  d irec t from  c h a rt # 2 . Ex a m p le : To p unc h  a  6 .4  m m  round  h ole in 6 .4  m m  th ic k  A - 3 6  steel, c h a rt # 2  sh ow s 5 .9
tons of forc e is need ed .



Determining tonnages for irregular shaped holes

When punching irregular shaped holes (square, obround, ect.)
multiply the length of metal to be cut by the multiplier given for
a 25.4 mm length of cut in chart #3.  E xample:  The shear length
(or total distance around a 12.7 mm square hole) is 50.8 mm.
To punch such a hole in 6.4 mm thick mild steel, multiply 50.8 x
.246 (from chart #3) =  12.5 tons.  For stainless steel this would
be 50.8 x .374 =  19 tons.
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Too much clearance

1. E xtra roll-in at top of the hole.
2. Too much burr at bottom of the hole.

Too little clearance

1. More punching pressure needed. Can reduce
tool life.

2. High stripping force causes part distortion and
extra punch wear.

Correct Clearance

1. Straighter hole thru material.
2. Minimum distortion at top of hole.
3. Minimum burr at bottom of hole.

Die clearance has the follow ing effects:

Material                                                               Round Hole Diameter (mm)
Thickness         3.2        4.8        6.4        7.9         9.5      11.1      12.7       14.3      15.9      17.5       19.1      20.6

mm     Inches

2.7

3.0

3.4

4.8

6.4

7.9

9.5

12.7

7/64

1/8

9/64

3/16

1/4

5/16

3/8

1/2

1.2

1.4

––

––

––

––

––

––

1.9

2.1

2.4

3.3

4.4

––

––

––

2.5

2.8

3.2

4.4

5.9

7.4

8.8

––

3.1

3.5

4.0

5.5

7.4

9.2

11.0

––

3.7

4.2

4.8

6.6

8.6

11.0

13.3

––

4.3

4.9

5.6

7.7

10.3

12.9

15.5

––

4.9

5.7

6.4

8.8

11.8

14.7

17.7

23.6

5.6

6.4

7.2

9.9

13.2

16.5

19.9

26.5

6.2

7.1

7.9

11.0

14.7

18.4

22.1

29.4

6.8

7.8

8.7

12.1

16.2

20.2

24.3

32.4

7.4

8.5

9.5

13.2

17.7

22.0

26.5

35.3

8.0

9.2

10.3

14.3

19.1

24.0

28.7

38.3

4.76 mm

6.35 mm

7.94 mm

9.53 mm

11.11 mm

12.70 mm

.167

.246

.314

.373

.432

.491

.276

.374

.472

.560

.649

.737

.128

.177

.216

.246

.305

.344

CHART #2   Tons of pressure required to punch ASTM-A36 structural steel

CHART #3
Tons of pressure required to shear 25.4 mm length

Die Clearance

The relationship of the larger die hole size to the punch size is
die clearance and is stated as a percentage of the thickness of
the material being punched.  The range of clearance varies from
10%  for thin materials to 20%  for thicker materials.  For 19 mm
material, the total die clearance is 3.8 mm. 

Clearance should always be specified when there is any reason
for doubt (see illustrations below).  E ffects of die clearance are
more noticeable in thicker materials (such as 12.7 mm) than in
thinner material (such as 4.76 mm).  When ordering die sets,
specify the type and thickness of material being punched (see
chart #4).

Material                                      Stainless
Thickness           Mild Steel              Steel                  B rass
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4.554 mm

6.35 mm

7.94 mm

9.53 mm

11.11 mm

12.70 mm

.1793

.1875

.250

.3125

.375

.500
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.584

.940

1.194

1.448

1.905

CHART #4  Clearance for Mild Steel

Material          Approximate  Decimal        Overall Clearance–
Thickness            Thickness (inches)           Add to Punch Size

NOTE: Most grades of half hard aluminum use the same clearance as shown
above.  In many cases, your own experience may dictate that you call for
clearances different from the above, especially when punching other materials
such as stainless steel.  Special clearances may be ordered for that purpose.


