
 

 
The myth of bow and twist testing 
 
In my trainings I feel that many times people are confused about the testing and 
acceptability levels of bow and twist as described in the various IPC documents. 
 
Basically for the PCB manufacturer we find the information in the IPC-A-600 and IPC-
6012 documents. The assembly department should take a look in the IPC-A-610 or IPC-
J-STD-001. And the proper way of measuring is described in IPC-TM-650, test method 
2.4.22. 
 
For the PCB manufacturer the process is quite straightforward, perform some 
measurements (length, width or diagonal size and the deviation from the flat surface), 
and then calculate according to the above mentioned test method 2.4.22 to find the 
percentage of bow or twist and finally compare this value with the criteria from one of the 
above mentioned documents to see if it is a matter of scrap or deliver. 
 

    
Bow and twist criteria from IPC-A-600G standard 

 
 
 
 



 

 
 
For the assembler it is a bit more difficult, at least that is what many of them think. Of 
course the IPC-A-610D gives the criteria, but it should be noted that the percentages 
here are for reference purposes only and the main idea is that the four “knock-out” 
criteria, Form, Fit, Function and Reliability should always be respected.  
 
So basically even with a twist percentage of less than 0,75% an assembly could be 
scrap, or on the opposite with a higher value combined with high assembly tolerances it 
might not be a problem. And of course the less amount of bow or twist we face the better. 
The values in IPC-A-610 might be used for incoming goods inspection, but if the PCB’s 
do have a deviation which exceeds these the board supplier should have scrapped them 
already. 
  

 
  Bow and twist criteria from IPC-A-610D standard 
 
 
It gets even more exciting when the IPC-6012B is specified and the customer has 
specified product class 3A (yes this exists) in his procurement document. Because then 
the manufacturer has to peep into the table on page 29, the table with supplementary 
requirements for Space and military avionics applications to find that now his boards will 
have to be scrapped when they exceed 0,5 % bow or twist.  
 
 
 
 
 
 
 
 
 



 

 
 
 

 
  Specific criteria for Class 3A from IPC-6012B standard 
 
If we perform a training, either at our own facility, regional or within your company it is 
obvious that these (and many more) issues are discussed by our trainers as well.  
So why not enroll for one of our upcoming trainings in your neighbourhood or call for a 
solution to have a training within your own facilities.  
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