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B What is a PLC?

The PLC, or Programmable Logic Controller, is a computer with a single
mission. Most commonly used in industrial applications, it usually lacks a
monitor, keyboard, and a mouse, as it is normally programmed to operate a
machine or system using but one program. Factory assembly line machinery is
activated and monitored by a single PLC, where in the past hundreds of timers
and relays would have been required to do the task. The machine or system user
rarely, if ever, interacts directly with the PLC’s program. When it is necessary
to either edit or create the PLC program, a personal computer is usually (but
not always) connected to it.

In the 1960s, the American automotive industry was searching for a way to
do business better. The processes of sequencing, control and interlock logic
needed for automobile manufacturing was a time consuming and arduous task,
which required manual updating of relays, timers and dedicated closed-loop
controllers. When a new year’s model was coming off the drawing board,
skilled electricians were called on to reset the production line. GM Hydramatic
specifically requested proposals for a replacement for the old system that would
speed up the process and keep costs down.

Bedford Associates, out of Bedford, Massachusetts, came up with the
winning proposal, designated the 084. The 084 became the first PLC, and a
new industry was born.

Programmable logic controllers, sometimes referred to simply as program-
mable controllers, are microprocessor based units that, in essence, monitor
external sensory activity from additional devices. They take in the data, which
reports on a wide variety of activity, such as machine performance., energy out-

put, and process impediment. They also control attached motor starters, pilot
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lights, valves and many other devices. Both functions respond to a custom, us-
er-created program. :

Programmable logic controllers contain a variable number of Input/Qutput
(I/O) ports, and are typically Reduced Instruction Set Computer (RISC)
based. They are designed for real-time use, and often must withstand harsh
environments on the shop floor. The programmable logic controller circuitry
monitors the status of multiple sensor inputs, which control output actuators,
which may be things like motor starters, solenoids, lights and displays, or
valves. ;

Most PLCs are programmed in a special language called Ladder Logic.
Ladder Logic is eséentially a Boolean logic-solving program with a graphical
“user interface designed to look like an elementary wiring diagram, familiar to
all industrial electricians. A modern programmable logic controller is usually
programmed in any one of several languages, ranging from ladder logic to Basic
or C. Typically, the program is written in a development environment on a
personal computer (PC), and then is downloaded onto the programmable logic
controller directly through a cable connection. The program is stored in the
programmable logic controller in non-volatile memory.

Words and Expressions

timer [ 'taims ] n. iFREEE, EnEE hydramatic [ haidra'meetik]

relay [ 'rizlei] n. Ak g R B s
interlock [ iinta'lok | v. B8 designate [ 'dezigneit | vt $ERE ST
arduous [ 'a:djuss] adj. B EEI sensory [ 'sensari ] adj . JRIEH)EEE
closed-loop [klsuzdiup]  adj. Hi3RM impediment [im'pedimont] n. %,

GM S 8 PR 2 port [pot ] n. SiH



Unit 2

. CNC Machining .

CNC stands for Computer Numerical Control. CNC machining is a versatile
system that allows you to control the motion of tools and parts through
computer programs that use numeric data. CNC machining can be used with
nearly any traditional machine.

CNC machining starts with a piece of metal, sometimes called a “billet”.

(Billet ;. pretentious word for “lump of metal”, used by machinests and
marketeers to confuse outsiders.)

That piece of metal might have been cast, forged, or rolled (squeezed
between rollers, sort of a limited forging, only capable of making flat things
with straight grain like a board).

It is put into a fairly standard machine tool, that has had position sensing
and motors on the control knobs installed. This is basically just a robot
machinist. You use a rotating cutting tool to cut away all the metal that isn’t
your crank. 3D metal etch-a-sketch, with the computer interpolating so the
circles come out looking pretty smooth. '

The down-side of CNC machining

There are a couple of issues. First, it wastes a lot of metal. The stuff
removed is just metal shavings, and can only be sold for scrap. By comparison,
forging uses almost all of the metal, except for a little bit of “flash” that seeps into
the crack between the tool and the die. The process can be time consuming — you
can remove a couple of cubic inches of metal per minute, (limited mostly by
your ability to keep the friction of cutting from overheating, and possibly
melting things. This is especially important for the cutting tool, which may be

severely weakened if you get it too hot, never mind near to melting). A part
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that is “sprawling” like your right crank, can take 10 minutes or more to make,
compared to the small number of seconds that it takes a press to cycle. (A large
press can make several parts per squish, providing even higher productivity. )

They are complicated machines, full of servomechanisms. and measuring
technology that can measure to 0. 005 mm (0. 000 1") while covered in oil. A
CNC machine has a minimum of 6 motors (including some to change tools. and
one or more to pump oil and coolant various places). This translates to running
costs that may be well over $1/minutc. (The computer is not a significant part
of the cost any more. )

Oh yeah, strength. Well, if you cut away metal, it doesn’t have the tightly
packed surface finish of a forging. Worse, there may be inside corners that have a
sharp junction. These are “stress risers”, places that cracks can start (in any metal,
but aluminium is particularly sensitive to it. Titanium is even worse. )

Advantages of CNC machining

You can’t use an acute inside angle on a forging, you would never be able
to get the part out of the mold. So all inside corners must be wider than 90
degrees, and have radiused edges (if you had a die mold) that tried to form a
sharp corner, it would cut rather than push the metal into place.

CNC machining doesn’t impose such restrictions, though to get nicely
radiused corners, you might have to change tools, to make the last pass. (you
use a flat tool to get rid of the bulk of the metal over the flat areas, and use a
round nosed tool to form the inside radius where needed. ) So eliminating stress

risers means more expensive machining time.

Words and Expressions

versatile [ 'vaisatail ] adj. R TfER ’ numeric [ nju'merik]  adj. BHW



billet [ 'bilit]
lump [1amp]
straight grain
etch [etf]

interpolate [in'te:psul

scrap [skreep]

n. BERGH.BR
n. ROLF/PED
BATEOR . EU(ED
v. %)

eit]
v. BR.BEHE
n. N BER

seep [si:p] v. B4, B8
servomechanism [ 'sa:vau'mekonizom ]
n. HEBEHEE.FRK
HUHICRSD B Bhis
HIE . B S
coolant [ 'kuilant ] n. RO R HIE, B
)




