Part Handling Issues & Fastening Guidelines
1. Part Handling Issues in Assembly
Poorly designed parts can cause handling difficulties during manufacturing, leading to errors, inefficiencies, and higher costs. Below are common handling issues and their solutions.
A. Common Part Handling Issues
	Issue
	Cause
	Solution

	Difficult to grasp
	Small, slippery, or irregular shapes
	Add textured surfaces, gripping features

	Incorrect orientation
	Symmetrical parts with no distinguishing features
	Design keyed or asymmetrical shapes

	Static cling
	Lightweight plastic parts sticking together
	Use anti-static materials or ionized air

	Tangling & Nesting
	Wires, springs, or thin components entangle during feeding
	Use carriers, spacing, and packaging separators

	Brittle or fragile parts
	Thin walls, glass-like materials
	Use stronger materials or protective coatings

	Excessive weight
	Large, heavy components requiring extra handling
	Reduce weight through material selection or modular assembly


✅ Example: Small fasteners can be packaged in tape-and-reel formats for automated feeding instead of loose bins.

2. General Guidelines for Fastening in Assembly
Fastening methods impact assembly time, cost, reliability, and product performance. Below are key guidelines for effective fastening.
A. Selecting the Right Fastening Method
	Fastening Method
	Best For
	Limitations

	Snap-fits
	Plastic parts, enclosures
	Requires flexible material

	Press-fits
	Bearings, shafts, inserts
	May need precise tolerances

	Threaded Fasteners (Screws, Bolts, Nuts)
	High-strength connections
	Requires additional components

	Adhesives & Bonding
	Electronics, lightweight structures
	Cure time can slow production

	Welding & Brazing
	Permanent metal joints
	Requires heat, not suitable for all materials

	Riveting
	Structural joints, aerospace
	Not removable


✅ Example: In consumer electronics, snap-fits replace screws for quicker assembly and disassembly.

B. Design Guidelines for Threaded Fasteners
✔ Minimize the number of different screw types to reduce tooling changes.
✔ Use self-tapping screws for plastics to avoid pre-drilled holes.
✔ Ensure sufficient thread engagement (1.5 times the diameter for metal, 2.5 times for plastic).
✔ Avoid blind holes unless necessary – through-holes simplify assembly.
✔ Standardize fastener orientation – all screws should be accessible from one side.
✔ Use captive fasteners to prevent loose screws getting lost inside products.
✅ Example: Laptops use Torx screws of uniform size to allow fast disassembly for repairs.

C. Guidelines for Snap-Fit Fasteners
✔ Design flexible clips or hooks to snap into place without tools.
✔ Provide stress relief features (e.g., fillets) to prevent material fatigue.
✔ Allow for easy disassembly if servicing is required.
✔ Consider wear over time – ensure material durability.
✅ Example: Many battery compartments use snap-fit covers instead of screws for easy access.

D. Guidelines for Adhesive & Bonding Fasteners
✔ Choose the right adhesive – epoxy for metal, cyanoacrylate for plastic, etc.
✔ Design joint surfaces to maximize contact area.
✔ Ensure proper curing conditions – time, temperature, pressure.
✔ Consider environmental resistance – heat, chemicals, moisture.
✅ Example: Smartphone glass screens are bonded with optical adhesive to improve durability and prevent dust intrusion.

E. Fastening for Automated Assembly
✔ Standardize fastener types and lengths for robotic assembly.
✔ Use pre-loaded or captive fasteners to prevent loss.
✔ Optimize part orientation for robotic access.
✔ Minimize torque requirements – robots perform better with self-aligning designs.
✅ Example: Automotive assembly lines use pre-inserted fasteners to reduce robotic handling time.

3. Summary Table: Fastening Guidelines
	Factor
	Manual Assembly
	Automated Assembly

	Ease of Handling
	Large, textured, easy-to-grip parts
	Pre-oriented, robotic-friendly parts

	Fastener Type
	Screws, bolts, adhesives
	Snap-fits, pre-inserted fasteners

	Part Orientation
	Intuitive alignment for workers
	Fixed orientation for robotic feeding

	Tool Requirements
	Screwdrivers, presses, clamps
	Automated feeders, torque drivers
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