
Fundamental of Simulation Environmental Chamber for 
Industries Material Testing

And
Preventive Maintenance

What does environmental testing mean ?
?

* 
Biology science 

+ Plant Growth chamber
+ Tissue Culture chamber
+ Seed Germinator
+ Incubator >>> CO2 Incubator



* -
Material science

+ Stabilty testing chamber
+ Salt Spray testing chamber  
+ Thermal Shock testing chamber

+ Other chamber  
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Vibration testing

Mechanical Environmental 

Impact tester DROP TESTER
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Climatic Environmental 



Field  failure :  Electrochemical migration  
on Printed-Circuit Board

Copper migration

Gold plated terminal (Copper substrate)

Terminal of PCB
1mm

Field  failure : Electrochemical migration
(Semiconductor package)

Rain water went into electronics equipments, and  migration was occurred 
at lead.
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Rain Tester chamber
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Salt Spray Testing 
chamber
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Infrared Lamp
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NEMI Technology Roadmaps 2002

Temperature condition requirement 
for automotive



23Temperature condition requirement for 
automotive
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Failure Example of Printed-Circuit Boards

Burnout

Components Side

Solder Side
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Combine Environmental  Testing
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IEC
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MIL-Standard



MIL-Standard

During world 
war II
United States Military Report
High failure of some military equipment
When sent electronic equipment for aircraft 

from USA to
S/E Asia .

>60 % was unusable on arrival.
>After delivery  50% of spare electronic 
equipment stored in warehouse already 
failed after they were stored.  

 Fig.2 Relationship between environmental factor and failure 
(by Hughes Aircraft Co.Ltd , USA)
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Effect of temperature&humudity.  

Products such as eletronics products or other 
products.
Failure cause from  Physical distortion & Chemical 
reaction.

Ex. Heat & Cold
Difference in amount of thermal expansion between 

material used
to construct the product. >>Cracks occurred.>>Then 

product failure 

Moisture penetrate through these cracks.
If product case did not crack.>>> Moisture penetrate 
through surface of material
Then chemical reaction occurred,>>> Product 
failure**





The role of temperature in reaction rate

In 1889 
Linear relationship between the rate constant (K) and temperature (T)

1/T 
T = Absolute temperature = 273+ t ºC 
In general , the higher temperature  the faster reaction .
If temperature rises 10 ºC  the rate constant becomes 2 to 3 times
greater, so expressions as the 10 ºC rule are used.







Accelerate testing of temperature
and humidity

Why accelerate testing ?
To shorten testing time.
To endure the product for reliability by testing more severe than

the standard testing condition.

The relationship between accelerated 
testing and predicting product life.



E/R = E/8.615x 10-5 = E x 105 /8.615 = 1.16 x104 x E  
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Ea Thermal Analysis 
-Differential Scanning Calorimeter (DSC)

Enthalpy Glass transition 
Rate 

Degree of Cure Heat capacity
725C 

-90 550 C 
-180 550 C 

APD-S
-
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PCBA 



64

64

64





10 -20%RH



Preventive maintenance for Chamber / Oven 


