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Article Overview

High and low temperature testing evaluates solder joint reliability by exposing components to extreme thermal
conditions, revealing cold joints caused by thermal stress, expansion mismatch, and material degradation.

Overview of Temperature Testing

High and low temperature testing is designed to simulate real-world thermal environments that electronic
assemblies may encounter, ranging from extreme heat to severe cold . The test typicaly involves placing the
PCB or component in a temperature-controlled chamber and cycling it through defined high and low
temperature ranges, sometimes including dwell periods at each extreme . This process helps identify
weaknesses in solder joints, particularly cold joints, which are weak or incomplete solder connections that can
faill under mechanical or thermal stress.

M echanism of Cold Joint Formation

Cold joints often occur due to improper soldering temperatures, insufficient wetting, or contamination during
assembly . When subjected to high temperatures, solder expands more than the PCB substrate and
components, creating thermal stress. Conversely, at low temperatures, materials contract at different rates,
causing reverse stress. Repeated thermal cycling leads to accumulated stress, which can result in micro-cracks,
separation of solder from pads, or complete joint failure . These failures manifest as intermittent or unstable
electrical connections.

Testing Procedure

o Temperature Cycling: The PCB is cycled through a sequence such as room temperature -> low temperature
-> |ow temperature dwell -> high temperature -> high temperature dwell -> return to room temperature .

0 Observation: Electrica performance and mechanical integrity of solder joints are monitored to detect
failures.

0 Analysis. Failures are analyzed for causes such as therma expansion mismatch, oxidation, corrosion, or
resin separation in the PCB substrate .

Key Principles

0 Therma Expansion Coefficient Mismatch: Different materials expand and contract at different rates,
stressing solder joints.

o Oxidation and Corrosion: High temperatures accel erate oxidation, while low temperatures and humidity can
cause corrosion, reducing conductivity.

0 Material Degradation: Repeated thermal stress can degrade solder, substrate, and component materials,
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revealing latent cold joints.

I mportance

This testing ensures that solder joints remain reliable under operational extremes, preventing failures in
automotive, aerospace, consumer electronics, and industrial applications . By identifying cold joints early,

manufacturers can optimize soldering processes, select appropriate materials, and improve overall product
reliability.

Temperature testing involves subjecting electronic devices or components to controlled temperature
environments to

This study provides an in-depth survey of current technologies and applications for assessing the cold cracking

The construction of high-performance reinforced concrete structures demands an uncompromising
commitment to

High and low temperature testing finds out how well products adapt to extreme temperatures in storage,
transport, and use. The

Cold joint in concrete a structure can be occurred due to the lack of attention of the supervision team or
unawareness of the setting

Abstract This paper investigates the effect of pouring interval on the fracture performance and fracture
characteristics of

Abstract Cold joints, a prevalent defect in mass concrete casting, pose significant risks to the structural
integrity and

This technical note briefly discusses non-destructive evaluation of cold joints in concrete structures. We will
review how

Typicaly, the temperature is higher than environment temperature, so the box needs only heating, not cooling.
When

IEC 60068-2-1 is an international standard that defines low temperature (cold) environmental testing methods
used to
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Low-temperature testing is defined as a procedure that involves evaluating materials or components under
low-temperature

Concrete specimens with and without cold joints were subjected to drying-wetting, freezing-thawing and high
temperatures (300,

Additionally, this experimental study presented here inves-tigates the efect of cold joints on the durability
properties of concrete

Challenge: Provide a cost effective low temperature test solution for the TI product line. Show the effects of
-40& #176;C at test. Provide

Adhesive stress-strain curves for RTV 106 silicone obtained during bulk testing at three different temperatures
While cold testing checks for brittleness, IEC 60068-2-2 evaluates the impact of high temperatures. Unlike
"Damp
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