Is it acceptable to substitute Grade 5 Machine Bolts for ASTM A325 Bolts?

My initial reaction to this question was absolutely not, but I needed to support that answer and found some interesting facts.  When comparing the chemical and mechanical characteristics of the two bolts, there is little to no difference.  In fact, most of the specification requirements are identical and those items that vary are insignificant.  If you stop looking here it would be easy to approve such a substitute.  However, upon further investigation, you will find three significant differences between a SAE Grade 5 Machine Bolt and an ASTM A325 High Strength Bolt.  Two of these three can be seen but the third is not that readily apparent.  The following is the justification for not making such a substitution:

1. The Grade 5 bolt has a longer thread length making its shear, or bearing area smaller;

2. The heavy hex head nut required for the A325 bolt is larger than the standard hex head nut of a Grade 5 bolt.

3. The quality controls for the Grade 5 bolt do not meet the ASTM requirements.

Finally, the AISC Specification for Structural Joints using ASTM A325 bolts allows for substitutions provided the chemical and mechanical properties are met AND, the bolt has the same “body diameter and bearing areas under the head and nut.”  

ANSWER:  No, a Grade 5 Machine Bolt should not be substituted for an ASTM A325 High Strength Bolt in a structural connection.

