Reference time!  The following snippets come from various sources available on the internet.  Blizzard via Ghostcrawler posted back on April 26th the following:

“We didn’t want Armor Penetration Rating to be too powerful against low armor targets, like it had been in BC. We also didn’t want Armor Penetration Rating to be too powerful against high armor targets.

So, we decided on a system where there is a cap on how much armor the Armor Penetration Rating can be applied to. So, the first X armor on the target is reduced by the percentage listed in the Armor Penetration Rating tooltip, and all armor past that X is unaffected. Another way of understanding that is we multiply the percentage in the tooltip times the minimum of the two values: the cap, and the amount of armor on the target after all other modifiers.

Computing the cap is a little tricky unless you are already familiar with how World of Warcraft armor works. There is an armor constant we’ll call C. C is derived as follows (in some pseudocode):

If (level<60)

C=400+85*targetlevel

Else

C=400+85*targetlevel+4.5*85*(targetlevel-59);

For a level 80 target, C=15232.5. For a level 83, C=16635.

The cap for Armor Penetration then is: (armor + C)/3.

A level 80 warrior creature has 9729 armor. C=15232.5. So, the cap is (9729+15232.5)/3=8320.5. Let’s say a player has 30% armor penetration from armor penetration rating and no other modifiers that complicate the calculation (talents, Battle Stance, Sunder Armor, etc.). The game chooses the minimum of 8320.5 and 9729, so 8320.5. That is multiplied by 30% = 2496.15, and so that much armor is ignored. The effective armor on the target is 7232.85 (9729-2496.15). From a player point of view, the armor penetration rating didn’t ignore the full 30%, but instead ignored 25.66%. (85.5% as effective as expected).

These equations should help you be able to test and verify that Armor Penetration Rating is working correctly and as we designed. The tooltip is not actually inaccurate, as it states: “Enemy armor reduced by up to 30.00%.” That "up to" is key.”

This was in reference to an uber geared hunter who had tested results from his data with both the Mjolnir Stone and Grim Toll active.  A snippet of his post:

“So I got my ArP up to 1435. That's 116.5%.

My target had 21544 armor.

My BT tooltip says 1445 damage dealt (BT is exact). My BT hits the target for 978 damage.

978 damage out of 1445 when I'm ignoring 116.5% of his armor?!

That works out to actually ignoring 66.24% armor. Pretty far from 116.5%.”

He follows up with a later post of:

“Mob X has 6600 armor. 5 sunders later, it has 4000 left. Now you add your puny armor penetration rating/%.. say 10%, that gives 400armor reduced = 3600left.

Dagger of bad mojo has 20 arpen rating = 2.7%.

I had a ton of armor ignore.. 1508 passive armor ignore on my kit.. now it's 201 Arpen rating.. = 27.15%. On the above mob that would give me "only" 1086 armor ignore.”

This would imply that the user is seeing a value of approximately 7.2 armor penetration rating per 1% of armor reduced.  Further, we locate on Rating Busters the following data taken from their rating table for rogues at level 80:
15.395  
Armor Penetration Rating  
1  
Armor Penetration  
   
1 Armor Penetration gives 15.395 Armor Penetration Rating

Implying that Rating Buster sees the armor penetration rating of 15.4 per 1 % reduced.

Lets take a look at the data using the information from Ghostcrawler.  For the level 83 mob with 21,554 armor, the armor penetration cap becomes: (21544+16635)/3 =12726.3

Therefore, even if you did reduce all 12726.3 armor from the 21,544 you are still left with 8817.7 or 40.9% of the original armor.  If the original poster did indeed reduce the target’s armor by 116.5% of their armor cap, the value becomes 12726.3 *1.165 = 14826.14 armor penetration.  This would be an armor reduction down to 6728 or 31.2% of the original armor.  Interestingly, the 33.76% armor reported is closer to this number than the expected value of 40.9%.  This tells us that armor penetration continues to work past the armor penetration cap outlined by the equation from blue.

If we instead take the armor penetration formula from rating busters and take that 1435 and divide it by their rating of 15.4 armor pen per % at level 80 we end up with 93.18%, considerably lower than the 116.5% reported.  Substituting this value into our above calculation we see that instead of reducing the armor by 12726.3 (100%) or 14826.14 (116.5%), we instead reduce it by 11858.6 (93.18%).  This would in turn be a reduction in armor of only 55.04% which is obviously incorrect.  Therefore the rating value given by ratings buster must be inaccurate or the value is different between hunters and rogues.

For the purposes of argument let’s assume that the numbers of 978 out of 1445 are correct.  First off, the correct % is 67.68 and not 66.24.  Next, let us use this against the target’s supposed armor of 21554.  That would mean in reality we are reducing the target’s armor by 14,588.  This in turn is 114.6% of the expected armor loss from the armor penetration cap.  This number fits very well statistically for the originally reported 116.5%.  Therefore the value of 7.4 armor penetration rating per % seems more accurate than 15.4.

So, how much armor penetration do we really need to reduce said target to zero armor, assuming we can indeed get over 100% of armor penetration cap?  For convenience sake lets go with the armor number we have been working with, a level 83 boss with 21,544 armor.  We will further assume that the target has both 5 sunders and faire fire applied to it for a 20% + 5% armor reduction.  We will further assume that you can only take the sunder and faire fire armor reduction from out of the armor penetration cap.  Therefore we now have a mob with 75% of the armor penetration cap of 12,726.3 or 9544.7 armor left on the armor penetration cap.  This is still in addition to the 8817.7 armor not affected by the cap, for a total of 18,362.4 or 85.2% of the original armor.  Next, let us assume that the 7.4 armor penetration rating per % is correct.  We now need 1290 armor pen to reduce the target to the armor penetration cap of 100%.  This leaves us with a final armor of 8817.7.  Assuming that the equation holds up past 100% and that it is still linear, we now need 1191.6 armor pen to reduce the target to zero armor total.  This would need a total armor penetration then of 2481.6 rating including both faire fire and sunder armor x 5.  Going back to the gear setup we configured earlier we see 667 armor penetration rating before trinket procs.  Adding in both procs at once with this 667 armor penetration we come up with 665 + 612 + 667 or 1946 total penetration.  This is still 535 armor penetration short of a full reduction, and therefore supports the latest post by blizzard that there is not enough armor penetration available to worry about it.

So, we have now come full circle at this point.  We have seen you can make a very competitive gear set that includes two pieces of the tier 7.5 and the tier 8.5 set while still maintaining 8% hit and 6.5% expertise soft cap.  Further, we have seen you can do this with nearly a 43% critical strike and 7400+ attack power.  This set has a total of 667 armor penetration before trinket procs of either grim toll or moljiner stone, but that even with BOTH procs the target would still have armor.  Data from Toskk, thinktank, rawr and others all supports that only critical strike is superior to armor pen above 400 or so rating and a periodic single trinket proc.  Thus we are left with one conclusion, namely that you cannot currently reduce the target’s armor completely to zero, but that at 400+ plus a trinket it is the best choice for dps.  In the future I would like more parsed data to look at to compare BiS setups versus max ArP and find out if there is a happy midpoint between one extreme or the other.  Also, I would like to get enough data to plot a graph comparing gear setups of armor pen and non pen on targets to more quickly ascertain the best choice for gearing to help in decision making.

