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01. Conductor Selection Strategy



Choosing the right wire gauge and material is the foundation of a reliable harness. Oversizing leads to unnecessary
weight and cost, while undersizing risks overheating.

Copper vs. Aluminum

While copper remains the industry standard for conductivity and ductility, aluminum is gaining traction in EV applications
for weight reduction (approx. 50% lighter). However, aluminum requires special termination techniques (like ultrasonic
welding) to prevent galvanic corrosion.

💡 Pro Tip: For high-vibration environments (Industrial Robotics), always specify High-Flex Stranding (Class 6) conductors
rather than standard solid or coarse-stranded wires to prevent fatigue breakage.

AWG Current Rating (Reference)

AWG Size Cross Section (mm²) Max Current (Amps)* Typical Application

24 AWG 0.20 3.5 A Sensors, Signal

18 AWG 0.75 16 A Lighting, Control

12 AWG 3.31 41 A Power Distribution

8 AWG 8.37 73 A Battery Cables

*Ratings based on single conductor in free air at 30°C. Derating factors apply for bundles.
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02. Insulation & Environment

The insulation material defines the harness's lifespan. Failing to account for temperature extremes or chemical exposure
is the #1 cause of field failure.

Material Cheat Sheet

PVC (Polyvinyl Chloride): Low cost, good for general consumer electronics. Temp range: -20°C to
+80°C.
XLPE (Cross-linked Polyethylene): The standard for Automotive (EV). High heat resistance (up to
125°C) and robust abrasion resistance.
Silicone: Extreme flexibility and high heat (200°C+). Ideal for Medical devices and high-voltage leads.
Teflon (PTFE/FEP): Best for chemical resistance and space-saving (thin wall).

Understanding IP Ratings (Waterproofing)

For custom overmolded assemblies, achieving IP67 or IP68 is critical. This is achieved through low-pressure molding
(LPM) technology.

Rating Protection Level Process Required

IP65 Dust tight + Water jets Standard Grommets

IP67 Immersion (1m for 30min) Custom Overmolding / Potting

IP69K High-pressure steam cleaning Specialized Connectors
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03. Design for Manufacturing (DFM)

Cost reduction starts at the design phase. Here are three ways Cablum engineers help you save money:

1. Component Consolidation

Instead of using 3 separate connectors for Power, Signal, and Data, design a hybrid connector interface. This reduces
BOM lines and assembly time.

2. Tolerance Relaxation

Avoid specifying ±1mm tolerances on cable lengths over 1 meter unless absolutely necessary. Standard industry tolerance
is usually ±10mm or 1%. Tighter tolerances increase scrap rates and cost.

3. Equivalent Alternatives

Lead times for TE, Molex, or JST can be 20+ weeks. We can suggest "Drop-in Replacements" from verified Asian Tier-1
suppliers that maintain quality but cut lead times to 4 weeks.

Ready to Validate Your Design?

Get a free DFM review and a quote within 24 hours.

Contact Cablum MFG:
Email: sales@cablum.com

WhatsApp: +86 139 0231 3400
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