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4-Roll
Plate Rolls

Vs

3-Roll Plate
Rolls
Advantages &
Disadvantages
By Cary Marshall  

Four- roll technology has been around almost since the
turn of the century: however, it was impractical, as the
improved production did not justify the costs.

With the advances in Fluid Technology this has changed
dramatically. It is now possible to buy a four-roll machine for only about 20% more than a three-roll double
pinch machine.
Is this an important development to plate roll users? To
answer this question, let’s briefly review the functions
of the single initial pinch roll, double pinch roll and the
basic pyramid roll.
Pyramid Roll:

Unable to pre-bend, must either live with a large flat
area at joining point of metal, or use a press brake to
pre-bend prior to rolling. Its primary advantage is that
it is inexpensive; however, unless you can live with a
large flat area on cylinder, it ends up costing you more
in terms of secondary equipment and material handling.
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It is also very difficult to roll cones.
Initial Pinch Roll:

Has pre-bend capability and material can be introduced
horizontally. The disadvantage is that it is difficult to
do cone bending, and plate has to be removed from
machine and rotated 180 degrees in order to pre-bend
trailing edge. This is a serious disadvantage as it requires that the plate is squared completely once again,
and it is during the squaring operation that many of
the mistakes are made that lead to bad parts. It is also
responsible for many shop accidents when the plate is
being rotated 180 degrees.
Double Pinch Pyramid:

It can pre-bend both ends of a plate without removing
plate from machine. The disadvantage is that it takes six
different positioning of the rolls to complete a cylinder.
Because of the pyramid design, it cannot pre-bend as
close to the edge as an initial pinch or a four-roll machine. It is able to roll cones, but with difficulty.
For the purpose of comparison, I will be comparing
against the initial pinch and the double pinch rolls.

The pyramid rolls, while they have a place in the market, are not considered when pre-bending is a prerequisite.
The purpose of this document is to demonstrate that
the four-roll has all the desirable features of the other
two without the disadvantages - plus, adds additional
advantages the other two do not have.
MG Four-Roll Advantages
Simplicity:

The single biggest advantage that four-roll machines
have over the other two machines is simplicity.

In order to obtain a perfectly bent pipe with a threeroll double pinch, it is necessary to do three different
operations:

1. It is necessary to pre-bend the leading edge of
material. This is done by pinching plate between one of the side rolls and top roll.

2. You must also lower the opposing side roll to
create the proper geometry for the pre-bend.
Because of this it is impossible to load and
roll material in the horizontal position. It also
requires a much larger area in the shop as the
material must pass all the way through the
machine in its stretch-out condition for the
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pre-bending so it requires at least equal distance on both sides of the machine.

3. It is necessary to completely change roll position and move plate back to center of machine
and position side roll at correct position to
achieve required diameter.

This sounds difficult because it is. Remember, every
release of rolls is an opportunity for misalignment of
plate.

To roll a given diameter on a four-roll is extremely
simple. You introduce plate into the roll touching it off
to the opposing outboard roll for quick and accurate
squaring of plate. You then raise lower central pinch roll
and the plate is locked into position with no possibility
of slipping. After this you back plate up to near tangent
point of central rolls, and then raise the left or right
outboard roll to the correct position to achieve your
diameter and begin rolling. When the back edge gets
close, simply release the left outboard roll and bring
up the right outboard roll until it touches the plate and
finish the pipe in one pass.

By comparison, a very simple operation. Because the
plate is automatically squared and always pinched and
not released until the pipe is complete, the net result of
this difference is that the four-roll requires 66% less
positioning and much less experience on the operator’s part.

bending a cone properly is a four-roll machine.

To roll cones on a three-roll machine is very difficult.
First you must realize that a cone has to be developed
by rolling a plate at two different speeds at the same
time. This is a difficult situation to achieve. Both the
three-roll and the four-roll machines are capable of
inclining the side rolls in a positive attitude, and both
have a hardened contrast die to control and slow
down the speed of the small diameter. This is an equal
comparison as far as it goes; but, by guiding the small
diameter and inclining the roll (both of which are necessary to roll cones) you have still created an unnatural
situation for rolling cones. Why? Because on three-roll
double pinch machine all three-rolls are driven, which
makes it very difficult for the contrast die to be able to
retard the rotation on the small diameter while making
the large diameter move faster? This causes lamination
and scarring on plate and the roll.

So, why can a four-roll, which also has inclinable side
rolls and a hardened contrast die do this difficult function better than three-roll? The answer is this: the fourroll (lower central pinch roll) can be inclined in a negative attitude and is also capable of adjusting the force at
which it pinches which allows the roll to grip the cone
only on the large diameter which needs to turn faster

In most cases, it is difficult to determine the correct
position of roll to achieve a given diameter. The operator takes his best conservative guess and moves up
from there; however, given the fact that on a three-roll
double pinch he must have 6 positioning to achieve
a diameter (even a wrong one) it becomes very time
consuming with a risk of scraping the material before
correct diameter is reached. A four-roll machine,
which requires only two positionings, never releases
metal and arrives at correct diameter in less than half
the time, with much less risk of a scraped piece.
Given the above, there is no question the four-roll is
the simplest, most productive machine available in
rolling technology today.
Cone Bending:

As cone bending is very difficult on an initial pinch
roll it has, up until the last few years, been accepted
that the best method to bend cones is with a double
pyramid pinch roll. However, it is not an easy process
with a double pyramid roll at all. In fact, it is not uncommon for jobbers, as well as manufacturers, to own
a double pinch roll and still choose to bump out their
cones on a press brake. The only machine capable of
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and only with enough force to turn the part. This allows
the small diameter to be slowed down more easily.
To sum it up, rolling cones properly absolutely requires
a lower central pinch roll (fourth roll) capable of a
negative inclination and adjustable pinch pressure.
Only four-roll machines have this capability but, be
careful, not all four-roll machines have it. Be sure to
ask the builder about this feature. Also, make sure
when inquiring about four-roll machines that the side
rolls move independently so that one can be used as a
squaring gauge.

The initial pinch can require as many as 2 or 3 people
to help maintain control of the plate by using cranes,
hoists, etc. Also remember, the plate has to be taken out
of the machine and turned for the opposite pre-bend
operation. Again, this sounds as a tough and time-consuming operation; companies doing this type of work
will tell you it is tougher.

Handling the Plate:

By contrast, once again, the four-roll is uniquely suited
for this type of work. First, like the initial pinch, in a
horizontal position allowing for conveyors or support
stands, this is the safest, most controllable condition
and does not require 2 or 3 men to control plate. Secondly, plate does not have to be turned around.

The real problems start with the rolling of long plate.
Because the three-roll pyramid has to lower one of the
side rolls and pinch and pre-bend with the other, it is
really not suited for long plates, as it would drag the
ground. This leaves two options; the initial pinch and
the four-roll.

Because the initial pinch must turn plate for second
pre-bend and the three-roll double pyramid must make
6 positioning to roll a pipe, it is conservatively estimated that the floor-to-floor time on making a pipe is 50%
faster in production situations on a four-roll with much
less operator expertise required. Put simply, if a threeroll can roll a vessel in 20 minutes, a four-roll could do
it in 10 minutes, or twice as fast. Even if a company is
rolling only a few pipes a day, there is no reason not to
do them a rapidly as possible so you can get on with
your other work.

Bending light sheet presents no particular handling
problem to either type roll, although the three-roll must
be lined up with a groove and then pressure applied to
hold this position. On a four-roll, you merely bump the
sheet off the back roll which acts as a positive stop and
then pinches the plate to insure position.

8

Speed:
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Automatic Squaring of Material:

On a three-roll machine, squaring of plate is a very
difficult process and one of the most important. It is extremely difficult to control the squareness of plate over
a 6′- 12′ long piece with just one man.
Three-roll manufacturers usually put a small groove in
the outboard rolls to help line plate up but even with
this, it often requires two men to square plate properly.
No matter how long it takes, there is no alternative;
the plate has to be square or you cannot proceed. This
process, on a three-roll, is time-consuming and can be
very frustrating.

On a four-roll machine, the process is automatic and
takes only a few seconds and, equally important, only
one operator. This is done by lifting one of the independent outboard rolls and using it as a squaring gauge.
Once the material is in contact all the way across, the
operator simply drives the lower pinch roll up until it
pinches material and, from that point, you can roll complete pipe in one pass.
Constantly Pinched Plate:

One advantage of maintaining a pinched condition is
that the operator has total control of all plate motion.
In this condition, it is possible for one operator to roll
parabolic curves or boxes without leaving the control
and with only one squaring of the plate.

This is impossible to do on a three-roll machine. It also
isn’t possible to vary the pinch pressure so that you can
supply strong force for big plate and less force for thin
or soft material and because the plate is driven, it prevents it fro slipping out of position which happens with
three-roll machines.
Another disadvantage of three-roll double pinch
machine is rolling thin sheet (less than 30% capacity)
because of the lack of resistance in the material. Again,
this is not a problem for a four-roll which is pinching
material and creating its own drive force, regardless of
resistance in material.
Bottom line; a MG four-roll plate bending machine will
improve your production dramatically.
Rotation Speed of Rolls:

Machines not using planetary drive system still rely on
chains, gears, clutches and synchronization devices.
These are items subject to maintenance. Studies have
proven that most shop break-downs are due to lack of
proper maintenance.
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MG has for years used the Planetary Drive System that
does not require synchronizing gears or any mechanical
devices. It properly controls the different speeds. This
is achieved by planetary drive systems which are much
stronger than other drive systems and do not require
synchronized gearing. More importantly it does not
require any maintenance.
CNC Controls:

The four-roll machine is the only plate roll that truly
utilizes a CNC control. On a three-roll machine, the CNC
is basically used only to repeat side roll positioning. It
cannot accurately control lateral movement. The three
roll double pinch machine does not move the plate by
driving it but rather by dragging it. There is no guarantee that the roll won’t spin slightly during movement
and lose part zero.

On a four-roll machine, because of the pinching of the
fourth roll, you do have constant control of the material
and, therefore, the CNC control can totally control an
entire bend floor to floor.
The advantages of a CNC control can be justified in
either large production applications, small production
applications or in “just in time situations”.

The advantages in large production is that the computer
will take care of most of the various rolling processes
leaving the operator only responsible for putting the flat
plate into the machine and taking the round cylinder
off the machine. In cases where a vacuum feed, power
feed table and parts ejector are part of the system, the
control will even put the plate on the power feed table
and then feed the plate in and eject the cylinder when
finished.
The control also has very strong advantages when there
are a lot of different parts to be rolled even in small
quantities. The control gives the operator the ability to
set up the machine from one part to another in literally
seconds. In either one of these situations, the value of
the CNC control can not be understated.
The MG Touch Command Control:

I believe this is the strongest control in the industry. If
you have to make a parabolic shape, pentagons shape,
hexagon shape or an elliptical shape you would not
need test material. You would only require the one part
you want to roll. The control will make the part one off.
For more about fabrication machinery, visit Cary
Marshall’s site: C Marshall Fabrication Machinery, Inc.
http://www.cmarshallfab.com
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Weld Destruct Testing:
Gaining Productivity with Impact Absorbing
Tools Designed for Hardened Steel

In a twist on the old axiom of “work
smarter, not harder,” advancements
in ergonomically-designed power
tools now enable line workers to
“work softer, not harder.” Like an iron
fist in a velvet glove, these hard-hitting percussive tools can punch
through tough boron steel while
simultaneously softening the blow to
the worker holding the gun.

of motor vehicles, where weld quality
assurance is not an option. Confirmation that robotically-performed
welds meet design specifications
helps ensure that the vehicle can
withstand the expected loads and fatigue throughout its product lifetime,
thus greatly reducing the possibility
of failure in the field and costly recalls, fines and lawsuits.

six hours to do a complete body
teardown. We outfitted them with
ergonomically-designed, vibration
reducing tools and it dropped to
just two guys doing the job in only
3 hours; a 75% reduction in man
hours.”

If any one discipline of manufacturing could benefit most from such
gains, it would be destructive weld
testing—especially in the production

“When I introduced our tools to the
folks at the plants where the Taurus
and Explorers are built, it was a game
changer for Ford,” continues Chabot.
“It used to take a team of four men,

The subject body travels to the
teardown room where a team of
operators use powerful pneumatic chipping hammers to conduct a
100% tear down. This destructive

Numerous studies have documented
the effectiveness of vibration and
impact absorbing systems in tools
such as air hammers and chisels. Per
statistics compiled by the Washington State Department of Labor and
Industries, reductions in repetitive
stress injuries range from 50 to 95%,
while improvements in productivity
run from 50-75%, with cost savings
exceeding 25%.

12

“Ensuring quality starts in the body
shop, with the weld robots doing
their job and the weld destruct team
doing their job,” says Phil Chabot,
Vice President of Honsa Ergonomic
Technologies, Inc., a Milan, IL-based
manufacturer of ergonomically
enhanced percussive and rotary tools
that employ passive vibration-reduction technology.

Today’s Industrial Products & Solutions • October 2014

Destructive practices in auto manufacturing

Within the typical “body shop,” as
many as 50 robotic spot welders
assemble each unibody structure,
performing scores of welds per
vehicle. Average production volumes
range from 1100 to 1200 vehicles per
day. To ensure that all these units are
built to specification, a complete tear
down is usually required on one out
of every 20,000 coming off the line.

impact testing reveals the hardness
and shock-load capability of the weld
by quantifying the energy required to
break it apart.
The problem starts with the current
trend toward boron and dual-phase
steels which are extremely durable.
But the downside is that such materials are very difficult rip apart with
handheld tools. This is where both
worker safety and production times
suffer.

“At Ford Motor Company, we were
faced with two significant challenges,” says Matt Laurain, a Weld
Engineer for Ford. “First, we had to
inspect larger welds that joined the
thickest, strongest steels ever used in
building an automobile. Second, we
were tasked in obtaining ergonomic
weld destruct tools that reduced
vibration and injury to the operator.”

Percussive tools like air chisels transfer high levels of damaging vibration
directly to the operator, leading to
serious and devastating musculoskeletal and soft tissue disorders of the
hands and arms.

about 20 years ago helped decrease
worker injuries dramatically. However, these systems involve springs
or air cylinders to reduce vibration.
Thus, their effectiveness is limited to the calibration of the device,
which changes over time; as well as
the maintenance, or lack thereof, of
the mechanism. Ultimately, these
mechanical devices break. Since the
majority of these tools are made
overseas, in non-standard sizes, parts
accessibility further slows production schedules.

Avoiding such shortcomings is a
newer generation of impact absorption systems that are entirely passive.
These designs incorporate non-mechanical damping in the form of
polyurethane elastomers that require
little or no maintenance.
“The best analogy would be that of a
polyurethane motor mount that isolates the passengers from the engine
vibrations,” explains Chabot. “You

“The sustained high levels of impact
cause workers to take time off for
medical visits,” Chabot points out.
“This impacts the bottom line because worker’s comp’ costs rise along
with medical insurance premiums.”
At the same time, productivity drops
because the workers—in order to
reduce the physical stress on their
bodies—perform the teardown at a
slower pace.
Post-war technology gives way to
post-millennium

Until recently, many manufacturing
facilities still used heavy, WWII era
rivet guns, grinders and air hammers
and chisels. The impacts were felt
by operators as much as the metal
materials they worked on.
The introduction of active, mechanical shock dampening systems

14
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build it into the car, you don’t have
to oil it or maintain it, and it lasts
practically forever.”

Oftentimes these passive systems are
used in conjunction with gooseneck
handles on the tools that further
act to reduce direct transmission
of impact forces. So effective is this
combination that lighter materials—
such as aluminum, as opposed to
cast steel—can be used for the body
of the tools. This lighter weight also
reduces worker fatigue.
In consideration of today’s tougher
materials, Honsa created a new class
of weld destruct tools. These new
modern impact hammers and chisels
utilize improved tool valve designs
with a superior barrel assembly material to cut through boron steel and
associated welds. Since the worker
is so well isolated from the sharp
impact of the tool, stronger percussive forces can be used to speed the
destructive process through any

material.

“Honsa Tools listened to our requests
and created a new breed of tools that
addressed all of our requirements,”
says Laurain. “It’s irreplaceable to
have a vendor deliver a quality product that meets our needs and exceeds
our expectations.”
Proven results

The fact that vibration-dampened,
ergonomically designed tools reduce
worker injuries, medical costs and
associated downtime is indisputable.

As reported in a publication by the
Washington State Department of
Labor and Industries, a study by
D.S. Chatterjee of workplace upper
limb disorders on 695 automotive
workers found that “upper extremity cumulative trauma disorders”
dropped by 95% in one year with the
implementation of vibration-reduced
power tools.
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That same publication noted that
Smolenski & Zamiska found that the
intervention of redesigned tools in
a group of auto workers reduced
cumulative traumatic syndrome
by more than 50% over a two-year
period.

Such improvements in worker health
translate directly to increases in productivity. Reduced impact forces on
the operator allow increased striking
forces of the tool. Hence, more work
can get accomplished in less time.
“If workers can bust through welds
in half as much time without suffering any injuries, that halves the time
the vehicle must spend in the weld
destruct room,” notes Chabot. “The
other upside is that the workers are
exposed to half as much noise.”

The same Department of Labor and
Industries publication also included
a study of a tank disassembly facility
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that utilized low vibration impact
wrenches with ergonomic features.
The plant managed to cut the removal process almost 50%. Another
report noted one instance where
reduced vibration hand tools cut the
time to complete a military repair job
from 15 days down to 11. Associated annual labor cost dropped from
$72,000 to $52,800—which calculates to a 26.6% annual savings.
The day may come when OSHA and
state agencies mandate the use of
reduced vibration power tools. In
the meantime, both OEMs and tier
suppliers can at least protect workers today while also protecting their
profit margins.
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