A relation is a connection between two things, while a relationship is the way in which two things are connected. Relation simply notes the existence of a connection, but relationship describes how or why two things are connected.

Relations is used in more formal writing and tends to be used more of the interactions between countries or large groups of people ("relations between Iraq and the U.S.," "relations between blacks and whites").  It is also used in constructions like "diplomatic relations" or "international relations." 

Relationship tends to be used more broadly and generally to describe the interactions between specific people or smaller groups of people.  When used of specific people, it often can refer to a romantic connection ("I am in a relationship with him") unless another type of relationship is specified ("her relationship with her coworkers", "the parent-child relationship").  Because relationship is more informal than relations, it is not used as much as relations in formal writing about countries or large groups of people, but these uses ("the relationship between Iraq and the U.S.") are not uncommon and are idiomatic.

