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This is Lear



Seating and Electrical Capabilities

• Strong Market Position -- One of two independent 

seat suppliers with global scale and complete 

component capabilities; 2014 sales of $13.3 billion

• Key Capabilities -- Complete automotive seat 

systems, seat covers (including cut & sew, fabric 

and leather), mechanisms & structures and foam

• Strong Market Position -- One of four suppliers 

with global capability in both traditional and high-power 

electrical distribution systems; 2014 sales of $4.4 billion

• Key Capabilities -- Traditional electrical distribution 

systems, emerging high-power systems and related 

components, including connectors, smart junction boxes 

and battery chargers

Seating

Electrical
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Global Capabilities with Low-Cost Footprint

136.000
EMPLOYEES



We Serve All of the World’s Major Automakers



EPMS – Capabilities



Lear Electrical Innovation

Efficiency

• Copper-Clad Steel Wire • Solid State Smart Junction BoxTM • Aluminum Printed Circuit Board

• Traditional and High-Power • Most Highly Integrated Body Control 

Module

• Conductive Plastics

• Aluminum Terminals • Custom Terminals & Connectors • 96% Efficient EV Charging

• Aluminum Wire • Highest Power to Size Ratio Terminals • Industry-Leading Size and Weight Power 

Electronics

First-to-Market Innovations

Connectivity Advanced Features Process

• 2-way Remote Keyless Entry • LED Matrix Beam Control • High Output T&C Tooling

• Advanced Passive Entry / Start • Seat Massage Contour Module • Miniaturized Terminal Crimping

• In-Vehicle Wireless Connectivity • Wireless EV Charging • Modular Frameless Power Distribution Box

• EV Charging and Grid 

Communication

• Ambient Lighting

• Audio Amplifiers and Controls



Laboratory Capabilities 

Overview



TestLab Global Map



Radiated emissions  
Conducted emissions 
Radiated immunity
Conducted immunity
ISO pulses
Cond. Transients emissions
ESD

Dewing
High / Low temperature

Thermal shock
Temperature Cycle 

Temperature/Humidity cyclic
Damp heat steady state

Power Temperature Cycling
Dust ingress protection

Water ingress protection
Salt fog spray

Mechanical shock
Random wide band vibration

Sinus Vibration
Resonances investigation

Validation Laboratory Capabilities

Environmental & 
Mechanical

Electro-Magnetic 
Compatibility (EMC)

Reliability & 
Failure Analysis

Photo documentation Optical 
Microscope inspection
Cross sectioning analysis
Components de-capsulation
Thermal imaging



Validation Laboratory - Capabilities

Electro-Magnetic Compatibility

ISO 17025 Accredited Lab
ENAC 1082/LE2133

8.800 hours test / year

Radiated emissions

Conducted emissions

Radiated immunity

Conducted immunity

ISO pulses

ESD



Validation Laboratory - Capabilities

Environmental and Mechanical

ISO 17025 Accredited Lab
ENAC 1082/LE2133

202.000 hours test / year

Dewing
High / Low temperature
Thermal shock
Temperature Cycle  
Temperature/Humidity cyclic
Damp heat steady state
Power Temperature Cycling
Dust ingress protection
Water ingress protection
Salt fog spray
Mechanical shock
Random wide band vibration
Sinus Vibration
Resonances investigation
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Engineering, Test and 

Validation



“V” Model in Automotive Industry

Vehicle

System

Module

Component

Implement & 
Prototype

VERIFICATION: 
requirements, design 
and simulation

VALIDATION:
test, measure, analyze 
and feedback

The same engineering 
workspace environment from 

design to physical testing





Battery Monitoring System (BMS)

LEAR Battery Monitoring System measures current, voltage and temperature 
to help maintain overall performance and life of the battery while helping 
with fuel economy

Temperature
sensor

Battery
sensor

Brake pedal
sensor

Environmental
Data sensors

Engine

Integrated 
starter

Battery

ECU

St
ar

t 
en

gi
n

e

Tu
rn

-o
ff

 e
n

gi
n

e

7 million parts 

Since

2007



Stress factors and loads during service life

Electronic 
Module

Data Input
Electrical connection

Data output
Electrical load

Environmental
Loads

Functional
Loads



Picture source: 

service life 15 years

operating hours 8.000 h

mileage 300.000 km



Requirements VERIFICATION

Temperature

Stress & strain EMC

Functional

Packaging

SW development

Mechanical



Measure and VALIDATION Test

Inspection

Vibration combined 
with temperature 

Humidity and
Salt fogEMC

Mechanical traction

Thermal 
Cycle

Hardware in the loop - HILX-Ray Computerized tomography



Example of VALIDATION Life Test

Service life test: Power Thermal Cycle Endurance (PTCE) – LV124 : ISO 60068-2-14

1.200 thermal cycle 

with function load

3.000 test hours



Simulation: FEA analysis. Study of variables and effects

Power Thermal Cycle Endurance Test

DOUBLE-S-PIN e-component welding

SnPb37 SnAg

Epoxy Limit 5.7% Limit 4.2%

Silicone OK 1.5% OK 1.2%

Criteria according to experience correlation FEA results/lab. 
Tests on pin weld:

>7% NOK
2-7% Limit
<2% OK



Test set-up

Power Thermal Cycle Endurance Test

Temperature (⁰C)

Current (A)

Voltage (V)



Power Thermal Cycle Endurance Test



Test & Measure

Requirements

Design & 
Simulation

Car
integration



Gracias por su 

atención


