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Introduction
Automotive market trends
¸ Reliabilityas leading purchase reason

¸ Globalscale suppliers

¸ Costsaving ςefficiency ςproductivity

¸ Consequences on product/system reliability?
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Process Standardized at Group level

¸ Supplier analysis (robustness)

¸ Quality

¸ Financial health

¸ Supplier Quality Assurance

¸ Supplied product technical evaluation 
¸ Business group level

¸ Product line R&D manager

¸ Projectmanager

¸ Cost / Efficiency / Quality

Supplier Selection
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THS reliability activities
¸Raw Materials 

(plastic, rubbers, metalsé)

¸Software

¸Sub components  

¸Sub systems

üClassic (Young Module, UTS)

üNew (Fatigue life curves)

ü Innovative (hardening, elasto-viscoplastic 

properties, expert material card)

ü Tests of new versions (criteria)

ü Comparative analysis of results (Round Robin)

ü Close relation with suppliers (and OEMs)

ü Reliability assessment

ü Subcomponent vs. system 

ü Internal testing procedure

ü Valeo standard reliability targets

¢ƛŜǊ ά·έ Suppliers & Reliability
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Scope and functionality
¸ To ensure a sufficient air flow through the heat exchangers for an adequate 

thermal exchange

¸ To maintain a constant optimal temperature of the engine / AC Loop

¸ High Efficiency Fan System to Lower Electrical consumption

Cooling needs :

To improve the thermal exchanges in extreme 

cases:
ωHigh load of the motor

ωLow water rate / load

ωHigh ambient temperature

Air conditioning needs:

To ensure permanently a sufficient air flow to allow 

condensation:
ωRelatively constant need

ωVariations mainly associated with the ambient   

temperature

Usual sizing points : slow running

ENGINE

CABIN

Engine Cooling Fan System
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Source: www.evworks.com

Source: http://www.electrical4u.com/

Rotation speed aapplied voltage

Rotation speed aAC frequency and voltage 

Brushed

Brushless

Engine Cooling Fan System
Sub components
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Product Validation Plan (OEMs specifications)
¸ Mechanical Endurance (vibration + rotation)

¸ Electrical Endurance (rotation only)

¸ Aerolic and Electrical performances

¸ Qualification tests

VMechanical stresses

VOperating Voltage

VElectromagnetic compatibility (EMC)

VAcoustic and vibrations (NVH)

VWater spray and corrosion

Engine cooling fan system
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Framework

ÁNomination of new supplier of brushed electric motors

ÁIn field failures of smaller system (lower power, small car, 
small volumes)

OK part NOK part
Noise and  function lost

Not safety related

radius

> Allowed radius

Case Study ςField early failures 
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¸Problem solving

ü Reproduction of the failure mode

ü Field data analysis (risk assessment, proposed solutions)

ü Pro-active reliability investigation for bigger system (higher power, 

bigger production volumes)

Part I (experimental)

Part II (operational) 

Part III (predictive)

Case Study ςProcedure
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Reproduction of the failure mode:
¸ Bushes wear ïaxial play

Part I

Intense vehicle measurements campaign 

(wind tunnel, road data) 

Focus on electrical endurance 

(roation only, no vibration)

Failure mode reproduced on serial 

parts

- Vibration damage accumulated during the test?

- Jig geometry to blame?

Part I - Vibrations and Motor endurance


