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Comparing the PCNC 770 and the PCNC 1100
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Machine Specifications
Basic Machine Specifications
PCNC 770 PCNC 1100 Series Il
TableSize | 26" x 87" (m&p O0m| 34" X8648hm B241mm)
Vertical Limit | 1 3 . @3%tm) 1 7(432mm)
Max Spindle to Column | 8 . @I8mm) 1 1(279mm)
Motion LimitsinX,Y,Z | 14" x 7. 5" x 13|18” x 9.5” x 16
(356mm x 190mm x 337mm) (457mm x 241mm x419mm)
Motion Volume | 1391 in’ (22.8K cc) 2779 in’ (45.5K cc)
Machine Size ¢ with Stand | 61.5" X & 80" x 45" x 82
(1575mm x 1150mm x 1860mm) | (2032mm x 1143mm x 2083mm)
TableSlots | 3 s | o {588rbni) 8 ” 3 s| o@s88rbn) 8 "
Spindle Taper | R8 R8
Spindle Power (continuous) | 750 W 1100 W
Spindle Power (peak) | 1300 W 2800 W
Spindle Drive Technology Sensorless Vector Sensorless Vector
Spindle Speed | 175 to 10,000 RPM 100 to 5100 RPM
Transmission | 2 ratio poly V belt 2 ratio V belt
Machine Weight 662 lbs (300 kg) 1130 lbs (513 kg)
Machine Weight w/ Stand | 908 Ibs (412 kg) 1580 Ibs (712 kg)
Max Feed Rate | 130 IPM (3300 mm/m) 90 IPM (2286 mm/m)
Power Requirement | 115 VAC 50/60 hz 230 VAC 50/60 hz
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Background

The PCNC 1100 has been an exceptionally successful and popular design and has evolved to a 2 generation machine
with advanced spindle drive, however many customers were looking for something a little different. What they
needed was a smaller machine to run on household voltage (115 VAC) and something which might be practical to put
in a basement shop. The result is the new PCNC 770 CNC mill, incorporating all the 2" generation features in a smaller
package, with some unique features of its own.

Machine Similarities

The PCNC 1100 and the PCNC 770 share the same heritage of design. Developed by the engineering team at Tormach,
they are both designed as general purpose CNC mills and suited to a wide variety of
applications including small scale production, R&D, education, and advanced hobby use.
Both machines can cut materials ranging from wood and plastic, and all the way to tool
steel or stainless and other nickel based alloys.

About the only application these machines are not well suited for is mass production,
where the expense of higher power spindles and more complicated automation systems
can offer benefits during long production runs. A CNC mill intended for production work
is generally referred to as a VMC (vertical machining center). A VMC should include an
automatic tool changer, full enclosure, and other features which, while nice in a
production environment, can be an encumbrance for short production runs, prototype
PCNC 770 work, and manual or semi-manual operation.

Both the PCNC 1100 and the PCNC 770 have been designed as open frame machines, allowing easy access on all sides.
Coolant and chip control are provided by a large tray, tall backsplash, and a table mounted splash guard. The open
design is a feature that provides greater convenience than a conventional
VMC. It allows mounting work larger than the table without risk of

collision with a full enclosure and provides for easy access when mounting
any of the many of accessories available for the machines. Tormach offers

a wide variety of unique accessories which can greatly extend the
machine’s native capability. Mi
suitable for use in a conventional VMC.

Sssor

Both machines provide high accuracy and can produce an excellent
machined finish due to a high weight to power ratio. The machines
incorporate hand scraped ways with tapered gibs and Turcite® type
bonded polymer surfaces for low friction and long wear. Plumbed
lubrication systems are standard on both, with a choice of hand operated PCNC 1100
oil pump or automatic pump.

Machine Differences

The primary differences in specification relate to voltage, size, weight, transport, power, speed, and available
accessories.
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Voltage
The PCNC 1100 requires 230 VAC while the PCNC 770 requires 115 VAC. This allows the PCNC 770 to be used in
virtually any shop environment.

Machine Size and Weight

Machine size is probably the most noticeable difference in a decision between the two machines. The footprint of the
PCNC 770is 2/3 that of the PCNC 1100 and the weight is 60%. The table of the PCNC 770 workspace is 60% that of the
PCNC 1100

Disassembly for Moving
If the intended machine location is a basement workshop or other area with limited access, the ability to disassemble
a machine for transport can be important. The PCNC 770 has been designed specifically for disassembly. This is a
unique and patent pending feature of the PCNC 770. The majority of the
wires that need to be disconnected are simple plug connections and we
offer a moving kit which includes fixtures and components that make the
disassembly and reassembly a straight forward process™.

It is also possible to disassemble the PCNC 1100 for transport, although we
normally recommend against it. Many machine owners have disassembled
and successfully reassembled their PCNC 1100, but the greater weight and
other issues can make it a more difficult project. With any disassembly of
either the PCNC 770 or PCNC 1100, the risks involved include:

Disassembly for Moving

1) Getting the wiring wrong during reassembly. This can result in
improper operation or damage to the electrical components.

2) Damaging the fitted surfaces during the process. This can alter accuracy and alignment and you may need to
adjust the machine after reassembly.

3) Most importantly, personal injury while moving the heavy components.

Power

The spindle power capability of the PCNC 770 is two thirds that of the PCNC 1100. This has little effect on what you
can make, only on how fast you can make it. For most hobby or prototyping applications this is a minor issue. The
actual spindle run time is usually a small fraction of the overall time involved in manufacturing. Design, setup, post-
machining finishing, and other steps in the manufacturing cycle will usually dominate the total manufacturing time. If
y ou’ r e idnmanufactuningpdrts in quantity and the parts involve a lot of metal removal, then spindle power
becomes a more significant consideration.

Axis Speed

Axis speed has less significance than most people might think. Cutting is the primary function of a CNC mill and the
vast majority of the run time of CNC mill involves cutting. Axis motion while cutting is referred to as a feed rate move
and the speed is prescribed by work being done. When a cutting path is completed, there is a short time period of
motion where the cutting tool moves over to the beginning of a new cut path. This is called a rapid move, and the
speed is whatever the machine speed limit allows. In most instances, and when the CNC code has been properly
generated, the majority of the time is spent in feed rate motion, so the impact of a high speed rapid is very small.

! While we provide recommended procedures, we do not want to minimize the risks or logistical problems associated with the
process. Following the recommended procedure, the heaviest subassembly is 275 Ibs, so this is not a trivial task.
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Here’' s an exampl e: usi ng t PCRC 1®Mcorpdreito thé 1B0dPM efshe RENCI770,mi n L
consider a program where the total feed rate motion amounts to 1000 inches of travel and the total rapid motion

amounts to 150 inches. If the feed rate used is 25 IPM, the PCNC 1100 will complete all motion in 41.7 minutes. The

faster machine is the PCNC 770. With 130 IPM rapids the PCNC 770 could complete the same program in 41.2

minutes, resulting in a whopping 1.2 % improvement in run time.

Where axis speed does make a difference is when the allowable feed rate exceeds available axis speed. This means
that all moves are at the rapid speed. This is an uncommon situation, normally only seen during the final finishing
passes for 3D cutting such as sculptural or mold making work.

Spindle Speed

The PCNC 770 offers a spindle speed range that is unprecedented for a low cost general purpose mill. Not only is the
machine capabl e of 10,000 RPM, it’s also has wuseful
support surface speeds in excess of 325 feet per minute’ whileusing1s” di amet er cutters whi l
machine to drive % dril/l bits and tap % hol es.

The PCNC 1100 spindle is designed for higher power and offers more torque but at lower speeds. The 5140 to 100
RPM range is good for larger tools and tougher materials. At the low end of spindle speed, the PCNC 1100 can drive a
1”7 twist dril Instdkeln steel or a %" tap

Pertinent to the discussion here is the Tormach Speeder. The speeder is a spindle accessory. It clamps on the spindle
nose and provides a dynamically balanced ER16 spindle at 3X the primary spindle speed. When mounted on the PCNC
1100, it provides more than 15,000 RPM; on the PCNC 770 it provides 30,000 RPM. The maximum tool size for ER16 is
3/ 8”7 or 10 mm.

Recognize that while spindle speed specifications put some perspective on what a machine does best, it does not

make for limits of what can be made. When using small cutters the PCNC 1100 can use the Speeder accessory or
simply run a sl ower feed rate. On the other end, wt
do thread milling to produce the same result.

Options

Options are those things that, once added to a machine, will stay on the machine. This is distinctly different than

accessories which may be added or removed on a job by job basis. Most machine options are equally available on

both machines. These would include such items as machine arms for mounting an LCD or tool tray, remote Estop,

integrated coolant system, load meter, and automatic lubrication system. The PCNC 1100 will soon have the option

of a power drawbar. This is an option that will be available early in 2010. There is no schedule for the release of a

power drawbar option to the PCNC 770, but it’'s somet

Accessories & Tooling

Both machines are built to common industrial standards, so the full spectrum of tooling and accessories can be used,

although there are some differences. The recommended 4" axisfort he PCNC 770 is the 6”7 n
can use either the 6" or the 8" model s. The Tor mach
spindles can be used equally well on either machine. All the tappingheadswillf i t ei t her machi ne,

% Surface Feet per Minute (SFM) is an important parameter to keep in mind when machining. SFM objectives are determined by
tooling, material, and other factors.
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3/8” or 1/ 2" taps on the PCNC 770.
e P GnlytBreads nfead oftapping thiemn U Thé TormdaheDualityi LdtHe will

be tapping wi
t hreads with
only fit on the PCNC 1100.

t h
t h

How to Choose

These are both quality machines, built to the same standards and both are able to perform a full spectrum of
machining operations. Our recommendation is generally for the larger more powerful PCNC 1100 unless one or more
of the following factors applies:

e Does your shop space limit you to the smaller machine?

e Areyou limited to 115 VAC power?

e Will you need to disassemble the machine to move it into the shop?

e  Will your work be dominated by the use of small cutters running at high speeds? The combination of the
Tormach Speeder and the PCNC 1100 willofferh i gh spi ndl e speeds, but if vy
sort of work then you should have high speed native to the spindle rather than through an accessory.

Ask Tormach

Our technical group has a stellar reputation for support and their primary interest is your success. We ' | | | ook f
to chatting if you have questions or would like additional guidance in your selection of mill, tooling, or accessories.

The team is comprised of machinists and engineers who all have considerable experience with the equipment and the

worl d of ma c hyifimdithat g discussioh evith’a imembet of okiréeam, reviewing your machining

ambitions, goals, and objectives, will be a valuable experience unto itself.
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