
Introduction to Mechanical Production Machines

Key concepts, main types, and basic operating principles

1. What Is a Mechanical Production Machine?

Definition – A device that transforms raw material or components into finished products by

applying controlled mechanical actions (cutting, shaping, joining, moving, etc.).

Purpose – Increase productivity, ensure repeatable quality, reduce manual labor, and

enable large?scale manufacturing.

Core Elements

1. Power source – electric motor, hydraulic pump, pneumatic system, or internal

combustion engine.

2. Drive system – gears, belts, chains, cams, or linear actuators that transmit power to

the working parts.

3. Work?holding – fixtures, clamps, jigs, or pallets that secure the workpiece.

4. Tool/actuator – cutting tool, forming die, robot arm, conveyor, etc.

5. Control system – manual levers, CNC (computer numeric control), PLC

(programmable logic controller), or embedded microcontrollers.

2. Classification of Mechanical Production Machines

Category Typical Applications Representative Machines

Machining
Removing material to obtain

precise dimensions

Lathes, milling machines, drilling centers,

CNC routers

Forming & Shaping
Deforming material without

cutting

Press brakes, stamping presses, forging

hammers, extrusion dies

Joining Bonding parts together
Spot?welders, rivet guns,

soldering/brazing stations

Material Removal

(Non?Machining)
Abrasive or thermal removal

Grinding machines, sanders, water?jet

cutters, laser cutters

Assembly Automation
Positioning and assembling

components

Robotic arms, pick?and?place machines,

conveyor?based assembly lines
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Category Typical Applications Representative Machines

Packaging & Handling
Preparing finished goods for

shipment

Wrappers, case sealers, palletizers,

automated guided vehicles (AGVs)

3. Basic Operating Principles

1. Energy Conversion – Electrical, hydraulic, or pneumatic energy ? mechanical motion.

2. Motion Generation –

Rotary: Motors drive spindles, shafts, or gear trains.

Linear: Leadscrews, ball screws, pneumatic cylinders, or hydraulic pistons.

3. Force Application – Tools exert cutting, forming, or clamping forces on the workpiece.

4. Material Interaction –

Cutting: Shear stress exceeds material’s ultimate shear strength.

Forming: Plastic deformation occurs when stress surpasses yield strength but stays

below fracture limit.

Joining: Heat, pressure, or deformation creates metallurgical or mechanical bonds.

5. Control Loop – Sensors (position, force, temperature) ? controller ? actuator ? process

correction.

4. Key Components in Detail

4.1 Power & Drive

Electric Motors – AC induction, synchronous, or servo motors; chosen for speed/torque

profile.

Hydraulic Systems – High force density, smooth motion; common in presses and large?

scale forming.

Pneumatics – Fast, clean, low?cost; ideal for light?weight actuation and indexing.

4.2 Work?Holding & Fixturing

V?blocks, chucks, collets – Secure rotating workpieces.

Clamp plates, vises, modular fixturing – Hold
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