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The SPEEDof AIR with the
POWERof HYDRAULICS
TUBE PIERCING
Therearefour basiccomponents
for tubepiercingwith
Multicyl, see>>
>>l...Multicyl
SeveralMulticyl modelsare designedspecifically
for tube piercing. The short power stroke used
for punching in flat sheetmetal was extendedin
length for the longer requirementsof tube
piercing.
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>>4...Tooling
Tube Pierce Unit Model #TPl
for hole styles Hl. II2 & H3

>>2...Cage
The designof a tube piercecageallows for
low tonnagesand closehole positioni.Special
tooling is housedin a Multicagepillar style cage.

The standardtube
piercecagemay
be usedalong
with the TPI &
TPz Tube
piercing units.
Other C frame
cagesare also
availablefor
special
applications.

TPI Shown

>>3...Air Control Package-Safety
Controls for hole punching applicationsin flat
sheetmetal can usually meet all safety standards
as the self-adjustingstrokecan be set to a height
where there is no operatornip point and a foot
valve is approved. However,in tube piercing
front feeding of the tube involves openingthe
tube guidesbeyond the approvedsafetylimit. A
Two Hand Anti-Tie Down Circuit is
recommendedunlessexternalsafety guardsare
used.
Zt/zTortTube Pierce Unit Shown

The standardtube piercing unit
piercesdimpled holes in round or
shapedtubing from one or both
sidesof the tube. Up to Vz"
diameterround or shaped
punchesmay be used. For
multiple holes a number of units
may be combinedfor a gang
punching system.Straight or
preformedtubesmay be punched
preformedtubes.
For holes without a dimple a
mandrel style of tool is required
Tube notching tools are also
available.
SeeTool SelectionChart (page
D for details.

TOOL SELECTIOI{CHART....Tubepiercing
Iloles producedcan be varied accordingto the styleof tool used.
H1
SingleDimple
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H2
DoubleDimple
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H3
Straight
through
H4
CleanHole

H5
DoubleClean
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The standardtube pierceunit #TPl piercesholesthroughone or both sidesof the
tube with a dimple. Punchesup to r/2"in diameter. The standardunit will pierce
to allow shaped
holesin tube up to l " in diameter. Guidesareinterchangeable
tubesto be punched.Larger sizesavailable#TPz up to lr/+" dtameter- #TP3 up to
U/2" dtameter.A Multicyl gangpunchingsystemusesa numberof theseunits to
punch componentsand may be performed after tube bending, an advantageto a
conventionalpresswhich can only punch within the confinesof the pressbed.
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The straightthroughpiercedhole producesa dimpled hole on top and a cleanhole
on the bottom in tube up to Lr/+"maximumdiameter. This hole style requiresa
long power stroke.There are severalMulticyls availablein either singleor double
actingmodels,dependingon the tube size and hole conflguration.
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The #TPM 125 mandrelstyle tube pierceunit piercesa cleanhole in one side of
the tube. The mandrel supportsthe inner wall of the tube and where required a
lower supportis usedunderthe mandrel. Holes are usuallycloseto the end of the
tubing.
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TOOLTIPS

Custombuilt tooling can piercecleanholesthroughboth sidesof the tube,using
a supportedmandrel. In order to avoid punchingwith the slug this may alsobe
performed using 2 honzontally mountedcyls punching into a mandrel.
Using different stylesof custom tooling multiple holes can be piercedthrough
one sideor both sidesof the tube.When usin,ea mandrelstyletool florcleanholes
on both sidesthe tube may needto be rotatedfor secondhit.

The standard tube pierce unit is designed to pierce round or shaped holes up
to Vz" in diameter in one or both sides of tubing. Round or shaped tube
guides allow quick changeover from one tube size to another. For front
feeding of the tube, the external lifter spring opens the top guide.
On closing, the guides encapsulatethe tube to prevent
distortion, with the bottom guide depressing over the
stationary punch. The dimple created as a result of the
pierce operation may be used for seating the screw head.
If the dimple is undesirable, there are several methods of

improvingthe hole condition:
1. Distortion will be limited if the tube hasthick walls or toughermaterial.
Tonnagerequirementswill be higher.
2. A shearanglegroundon the punchtip can reducenot only the dimple but
Cautionmustbe takenhoweveras usingthis
alsotonnagerequirements.
procedurelengthensthe power strokeneededfor piercing,an important
especiallywhenpunchingwith Multicyl.
consideration
3. Straightthroughpierceunits dimple only the top side of the tube, using the
bottomguideas a die to producea "clean"hole.Maintenancemay be higher
as this unit usuallypuncheswith the slug (H3 above).All modelsmay be
usedfor tube piercingwithin the strokeand tonnageratingsof the individual
cyl. However,certainMulticyls aredesignedespeciallyfor tubepiercing.
When piercingfrom both sides,it may be necessaryto limit the power stroke
(lnique nmnclrel tool pierces frorn
so that the total power is not usedup by either upperor lower punches.
the inside .for burr free bore

MANDREL

TUBE, PUNCHING (for holestylesH4, H5 & H6)

Tube or ChannelMandrel Punching Units (H4 & H5)
For usewhere a dimple free
hole is required.Round or
shapedholescan be
punchedthrougha mandrel
in round or shapedtubing.
Hole positionsare usually
closeto the end of the tube
for reasonsof mandrel
strength(seephoto).
Double clean (H5) piercing
may also be performedin a
mandrel tube die. A
mandrelstyle diesetwould
be usedfor piercingclean,
dimple free holes deeper
into the tube.

Tube or ChannelPiercing Units
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Standard TPM units punch up to l/8" thick
material up to 21/z"from the end of the tube.
Mandrel supports may be supplied for certain
tubes to prevent distortion. Tool steels may be
varied to suit the application. For example,
high speed steel or equivalent may be supplied
.for punching stainless steel or high volumes.

TUBE NOTCIIING
Standard tube notchers can be set-up in individual or multiple cagespowered by Multicyl. Off the shelf notching tools
fit into cages with the Multicyl selectedto suit tube tonnage and sffoke requirements. The most common type of notch
unit is the right anglenotch (Nl) which will notch round or shapedtubesat 90 degreesin two separatehits. The
operatorfirst notchesone side then inverts the tube to notch the oppositeside. As various types oftools are ground
with shear on the punches, the Multicyl used should be selected with a stroke long enough to provide power tfuoughout
the workins stroke.
"
Single notch (N1) - tooling
uses standard Vogel or Project
Tool housing to complete the
notch one end in two
operations.
Nl.-Notch one side then
revolve the tube 180 degrees
the second hit. (Below)

Double notch (N2) - a more
expensiveoption as two Multicyls
are used. Completesone end of
the tube using an internal mandrel
poweredhorizontally first one way
then the other in a cycle time of
2/3 seconds.

Two double notch tools (N3) - uses
two doublenotchersone for eachend,
to completeboth endssimultaneously.
A seconduryend motion is requiredto
allow the tube to clear the tooling
before it is fed onto the mandrel.

Many profiles of notches,slotsand holescan be
punchedinto tubes.Variousmaterialsinclude
steel,aluminum,plastics,etc. Profilescan be
round, square,rectangular.More recent
developmentsinclude notching of nonsymmetricalparts as shown in drawing

(Above) Two Horizontal
Multicyls are usedto
notch (N2) one complete
end of the tube using a
mandrelpunch.
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ADVANTAGESOF TUBE PIERCING & NOTCHING WITH
MULTICYL
l.Lower Cost Initial capital outlay is lessthan conventional
equipmentsuchas punchpressesor hydraulicpunching
machines.
2.Flexibility Buy now and add more units for tomorrow's needs.
3.Safety Small workstation,only one moving part, ideal, simple
to safeguard.
4.Quick Set-Up For gang piercing simply add or deletea tool
i
stationusing shutoff valves.
S.CompactSizeMay be benchmountedto allow accessfor
piercedholes as closea 4 ll2" centreswith standardcages.
6.Portability Connecta mobile workstationwherevershop air
is available.Move the machineto the job if the parts are too big
to move acrossthe shop.
T.Punch Irregular Shapes A number of units can be usedfor
multiple piercing of long or irregular shapedparts.
S.StandardTooling Unitized tooling assuresprecisein line
punching of holes in one or both sidesof the tube.
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Dedicated tooling ideal for short batch production
Five 2 ll2 Ton Multicyls were usedin this unique application
which pierced four holes and then "saddle-formed"tubular steel
wheelchaircomponents.Just-In-Timemanufacturingtechniques For larger diametersthe DX Seriesmay be usedto
eliminated set-uf time where the averagerun quantity was 200
pierce through tubesusing special tooling
pieces.Flexible manufacturingwas assuredas this mobile
machinemay be connectedclose to any availabletube bender Double Acting
in the plant at the time of production.
For applicationswhere longer overall and power
strokemay be required,use the DM or DX series.
Tooling (usually up to 200 lbs max) may be
fastenedto the ram. The use of a flexible coupler
isolatesthe cylinder from off centreloading.
The secretto successis to balancethe load within
the tooling. Unlike a presswhich has gibs and
slidesa Multicyl systemrelies on the accuracyand
ability of the tool to provide a balancedload
condition.
Use of a flexible coupler is recommendedin dieset
applications.
Cellular Manufacturing Tubular steel componentsare
formed and pierced on a mobile work station which is located
besidethe most convenientbenderfor the next operation.
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Check out our WEBSITE for some COOLPUNCHINGIDEAS! HTTP: /AATWW.MUUIICYL.COM.

