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Key concepts, processes, and tools that form the foun grYof modern manufacturing.

1. What Is Mechanical Production Technology?

Aspect Description

Definition The systematic application of engineering principles, machines, and processes to
transform raw materials into finished components or products.

Goal Achieve high?quality parts at the lowest possible cost, with consistent repeatability
and minimal waste.
» Material selection & preparation
» Forming, cutting, joining, and finishing operations

Scope

» Automation & control systems
 Quality assurance & inspection

2. Core Production Processes

Process Category Typical Operations Typlc-:al Key Advantages
Materials
Casting, forging, rolling, Metals, Produces near?net?shape
Forming extrusion, stamping, injection polymers, parts; strong grain flow in
molding composites metals

) . . Metals, alloys, High dimensional accuracy;
o Turning, milling, drilling, _ _
Machining o _ plastics, flexible for low?volume
grinding, EDM, laser cutting

ceramics production
Welding (arc, TIG, MIG), Enables assembly of
Joini brazing, soldering, adhesive Metals, plastics, complex structures; can
oinin
J bonding, mechanical composites combine dissimilar
fastening materials
Additive o Polymers, metal Geometry freedom; low
. 3?D printing (FDM, SLS, _ .
Manufacturing powders, material waste; rapid
DMLS, SLA)

(AM) ceramics prototyping
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Process Category Typical Oanaetic():nF] no I Olgyg;;ls Key Advantages
Heat treatment, surface Improves surface integrity,

Finishing coating, polishing, anodizing, All material types wear resistance, corrosion
shot peening protection

3. Production Planning & Workflow

1. Design & Engineering
o CAD modeling ? simulation (FEA, CFD) ? design for manufacturability (DFM).
2. Process Selection
o Choose processes based on material, geometry, tolerance, volume, cost.
3. Tooling & Fixture Design
o Create jigs, clamps, molds, and cutting tools to hold workpieces accurately.
4. Process Setup
o Machine parameters (speed, feed, depth of cut), welding currents, AM build
orientation.
5. Production Execution
o Batch or continuous flow; may involve CNC automation or robotic cells.
6. Inspection & Quality Control
o In?process monitoring (CMM, laser scanners, vision systems) ? final acceptance
testing.
7. Post?Processing
o Deburring, cleaning, coating, heat treatment.
8. Packaging & Logistics
o Protect part integrity; track through supply chain.

4. Key Equipment & Technologies

Equipment Primary Function Typical Control System
CNC Machines (turning, . .
. - Precise material removal G?code / NC controller
milling, drilling)
. Material handling, welding, PLC or robot controller (e.g.,
Robotic Arms
assembly FANUC, ABB)
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Equipment
Presses & Stamping
Machines

Laser & Plasma Cutters

Additive Manufacturing
Units

Coordinate Measuring
Machines (CMM)

Industrial 10T Sensors

Primary Function

Typical Control System

High?s]-eei(fohﬁb@flﬁgy Hydraulic/electric drive with servo

metal

Non?contact cutting of
sheet/plate

Layer?by?layer building

Dimensional inspection

Real?time monitoring of
temperature, vibration, force
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control
CNC with vision alignment

Slicer software + machine
firmware

Touch probe or optical sensor with
CAD comparison

Edge computing platforms
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