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Problem Statement

Constrains 

Target Specifications

Project Impact

Precise in positioning: ± 0.01mm
Range of motion: ± 360 degrees
Minimum payload capacity: 500 g
Base radius (f): 250 mm
Bicep length (rf): 250 mm
Forearm length (re): 300.5 mm
End Effector radius (e): 80 mm
Base to floor distance (b): 750 mm
Steps per turn: 10286

Gripping tool 
weight : 16 g

Suction cup diameter : 
20mm

Controller frequency : 
16MHz

Nowadays the printed circuit boards (PCB) assembling 
process are still depending on human factor which cost a 
lot. Our project aims to reduce that dependence on humans 
and make assembling process fully automated   

Prototype Components

The project has several impacts such as:
• Will reduce the dependence on human at the assembling 

process.
• Will improve the quality of the assembled PCBs.
• Increasing the production rate since the operation is fully 

automated.
• Reduction in the final PCBs cost.

Illustration of 3D CAD model

Illustration of motor connection Illustration of vacuum pump & 
suction cup

Illustration of Bicep

Illustration of Forearm Illustration of End rod

Illustration of  lower plate

Lower base must be in 
straight horizontal position:

(θ≈0)

Illustration of Frame

Illustration of  flangeIllustration of  mounting

There is 3 main methodology we are following for testing the 
robotic arm which are:

• Functionality: to test functionality of the robotic arm, the 
measuring the accuracy of movement and the covered volume 
by the following equation

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑙𝑦 𝑒𝑥𝑒𝑐𝑢𝑡𝑒𝑑 𝑎𝑐𝑡𝑖𝑜𝑛𝑠 

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑐𝑡𝑖𝑜𝑛𝑠
 × 100 

 𝐶𝑜𝑣𝑒𝑟𝑑 𝑟𝑒𝑔𝑖𝑜𝑛 𝑟𝑎𝑡𝑖𝑜 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑟𝑒𝑔𝑖𝑜𝑛

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑟𝑒𝑔𝑖𝑜𝑛

• Durability: To gauge the robotic arm's durability, we'll run it 
continuously for an extended period under normal conditions, 
simulating real-world use. We'll monitor its performance over 
time for any signs of wear or failure.

• User experience: To evaluate user experience, we'll involve a 
diverse group of users representing the robotic arm's target 
audience. They'll perform tasks with the arm, and we'll 
measure their performance and gather feedback. 

In conclusion, employing a delta robotic arm for automated PCB 
assembly offers significant advantages, including enhanced 
efficiency and precision. Its swift and accurate component 
manipulation streamlines production, reduces errors, and 
elevates overall assembly quality, promising increased 
productivity and competitiveness in electronics manufacturing.
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