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Trai ni ng Obj ective

After watching this video and reviewing the printed material, the
student/trainee will gain a basic know edge of hol e punchi ng techni ques and
t he operation of hol emaki ng nmachinery.

The basic type of punch press is detail ed.

The CNC turret punch operation is explained.

Types of punches are exam ned.

Punch press accessories and material handling systens are depicted.

The Punch Press

Al t hough t he punching of holes is often acconplished with die sets that al so
perform bendi ng and form ng, a punch press is designed specifically for the
maki ng of various shaped hol es and cutouts on sheet netal and plate nmaterial
The punch press is fitted with punches and dies of the size and shape of the
hol e required. For irregular and non-standard holes, the nodern punch press
is capable of nibbling. This refers to a series of successive “hits”
following a predeternined pattern that creates the cutout.

The punching action is acconplished by a vertical noving ramthat forces the
punch through the naterial and into a die through which the resulting slug is
ejected. Additionally, a device to hold the material in place as the punch is
wi thdrawn, call a stripper, is often an integral part of the punch tool

The press ram nmay be activated manually, mechanically, or hydraulically. The
manual press, usually a tabletop nodel, is capable of generating about four
tons of force. Mechanical punch presses use a system of flywheels, gears, and
eccentrics to stroke the ram Hydraulic presses use oil pressure to perform

t he punching action. These last two types can generate from8 to 60 tons of
force with some | arger nodels creating over 150 tons. Mechani cal presses can
operate faster than hydraulic nodels but the latter can exert nore punching
pressure nmore uniformy on the thicker workpiece.

Press Capacity is determ ned by not only avail abl e tonnage, but al so by
effective throat depth. This determines how | arge a workpi ece the press can
accommodat e. Throat depth is neasured fromthe center of the punching tool to
the rear of the press. O her capacities are the novenent of the carriage on
which the work is nounted and the wei ght of the workpiece. A press may have a
single tool mounting station or nultiple stations nounted in a revol ving
turret. Very heavy punching in plate structurals is done in the “ironworker.”
These performcutting and parting in addition to punching.

Turret punches can hold from 12 to 70 punch assenblies and can be rotated
dependi ng on the press type, manually or automatically with a CNC system
Tool changing can also be done in senmi- and full automatic nodes. By rapidly
revol ving and presenting a specific punch to the work, the punching speed is
then determi ned by how fast the workpi ece can be noved and positioned under
the turret. CNC punching stations can achi eve 500 strokes per mnute.

Punch tools are selected by the size and shape of the hole produced. Their
tips may be flat or have various contours that can reduce the punching force
needed and hel ps mnim ze workpiece distortion. An alnost infinite variety of
punch shapes are avail abl e. The CNC punch press can also performcertain
form ng operations including single and nultiple knockouts, enbossing, and
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| ouver nmaking. Forming operations are, in relation to the punching notion,
inverted. This neans that the raising of the enbossing, dinple, or louver is
done fromthe bottomup, allow ng the underside of the work to continue to
nove freely across the work table. This novenent follows the typical “X-Y"
coordi nate pattern.

The nodern CNC punch press’ versatility is enhanced by several innovations.
The “W 1 son wheel” is an arrangenent of shearing or form ng wheels positioned
on both sides of the workpi ece. The device is able to shear in a straight or
curved Iine and also formcontinuous or intermttent enbossing. This type of
operation is nore efficient than nibbling, causing | ess wear and tear on both
tooling and the machi ne while | eaving cl eaner edges. The “nulti-tool” is like
aturret within a turret. They can contain fromthree to 30 smaller punches
within a single tool body. Self contained and i ndexed automatically, they add
greatly to the main turret capacity.

CNC punch press accessories include a plasma cutting torch for accurate high
speed cutting of any conductive material froma few thousandths to over one
inch thick. The inclusion of plasma cutting greatly reduces special punch
tooling needs. A laser attachment expands versatility further by being able
to cut non-netallic material as well as the ferrous netals. Non-ferrous
nmetal s such as al umi num copper, and brass are difficult to cut with the

| aser due to their reflectivity.

Aut omati ¢ | oadi ng and unl oadi ng systens enable the press to run with
virtually no operator intervention. A carrier is nmounted on an overhead rai
and is located so material is picked up on one side, placed on the nachine's
work table, and renoved to another pile when punching is conplete. Sheet
material is lifted by suction cups and sensors on the work table insure the
pi eces proper location. In cases where a very |arge workpi ece extends beyond
t he normal punching range of the turret, such systenms can reacquire the

wor kpi ece and reposition it laterally to another fixed |ocation
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Revi ew Questi ons

1. A net hod of maki ng non-standard hol es and cutouts is called:
a. bl ocking
b. nesting
c. nibbling
d. scal |l oping
2. The devi ce which enables the punch to withdraw evenly fromthe work is
cal | ed:
a. a knockout
b. a swage
c. an index tool
d. a stripper
3. A manual punch press can generate punching force anounting to:
a. 2 tons
b. 4 tons
c. 8 tons
d. 10 tons
4. The throat depth of a punching machine is neasured fromthe back of the
work table to t he
a. front
b. center of the turret
c. center of the punch tool
d. center of the table
5. CNC punching can be as high as:
a. 500 spm
b. 1000 spm
c. 1500 spm
d. 2000 spm
6. Punch press formng is done fromthe bottom up
a. because less force i s needed
b. to i nprove accuracy
c. to avoid interference with the turret
d. to allow free novenent of the workpiece
7. “multi-tool” is:

A
a. a multi-use punch press

b. a punch with a variabl e shape

c. several snaller punches in a single tool holder
d. another termfor a turret

8. It is difficult to cut non-ferrous netals with a CNC | aser because they:
a. are non-magnetic
b. dissipate heat too quickly
c. are reflective
d. are too soft
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Answer Key
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