
The allowable permanent mechanical load for solderjoints 
on PCBs

I
n

fo
r
m

a
t
io

n
 S

h
e
e
t
 1

1
6

INFO 116.FM 1 OCTOBER 19, 2006 3:34 PM1

Information Sheet 116
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Introduction

The allowable permanent mechanical load on joints soldered on PCBs is 
compared to the initial solder strength relatively low. The reason for that is that 
the solder is sensitive for creep and fatigue loads, due to the low melting point of 
the solder alloy.

If a metal is used at a temperature range that is larger than 0.4 times its melting 
point (in K) the metal will creep when exposed over a certain mechanical load.

With lead-free soft-solder alloys the 0.4 times melting point will give a 
temperature of about 200K which is far below the ambient temperature at which 
the solderjoints will normally function.

This means that for the permanent load at a solderjoint one must calculate with 
the creep strength.

Allowable load per joint

The creep strength of a solderjoint is related to the time that a permanent load is 
present and to the joint temperature. 

For equipment that should last for 30 years this means that the permanent load 
per joint should be < 0.2N in case of joints at PTHs.
For non PTH-joints, e.g. joints on single sided boards, this permanent load should 
be < 0.1N

In case of temperature changes also fatigue loads due to differences in thermal 
expansion of the materials involved will reduce the joint reliability over time.
The recommended permanent load in that case should be < 0.07N per joint.
Page 1 of 2



INFO 116.FM 2 OCTOBER 19, 2006 3:34 PM2
DISCLAIMER
All content is subject to periodic review and may be changed without notice. 
Vitronics Soltec BV assumes no obligation for content contained herein.

COPYRIGHT VITRONICS SOLTEC BV
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any 
means, electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of Vitronics Soltec BV.
This publication remains the property of Vitronics Soltec BV and may not be passed, loaned or given to any third party.

Vitronics Soltec BV reserves the right to make changes in design and specifications without notice.
Page 2 of 2


