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Tapping Tip — Don’t Let % of Thread Derail Your Part

As any experienced machinist will tell you, you usually gain some experience drilling and milling, before
you learn about tapping a hole (the operation in which internal threads are produced). Why? Because a
higher level of precision is required for this operation and tapping the hole is the last operation to occur
in completing the part. If an error is made, all the earlier efforts (time and materials) will be wasted.

The first thing a novice learns about tapping is that the hole you drill will be smaller than the diameter of
the bolt that will go into the hole. This is because you have to leave enough material in place to cut the
threads into. The threads tapped will increase the diameter enough to engage the bolt.

But how do you determine the proper size hole to drill for a pre-determined size of bolt and the correct
size tap to add the threads?

A Rule of Thumb
When considering the hole size for 60-degree threads, the percentage of the thread relative to the

complete hole should be 75%. This is a good rule of thumb for anyone machining to satisfy 2B or 3B
classes of fit. A little bit higher is okay for softer materials and a little bit lower for harder materials.

RECOMMENDED RANGE

DOUBLE

THREADS THREAD 50% 550 50% 85 75% 80% 85%

PER INCH DEPTH THREAD THREA THREAD THR THREAD THREAD THREA THREAD
6 .21651 .1083 1192 1300 1408 1517 .1625 1733 .1842
7 .18558 .0929 1021 A114 1207 1300 .1393 1486 1579
8 16238 .0813 0894 0975 1056 1138 1219 1300 .1381
9 14434 0722 0794 0866 0939 A011 1083 1156 1228
10 .12990 .0649 .0714 0779 .0844 .0909 0974 .1039 1105
1 11809 .0590 0649 .0708 0767 .0826 .0885 0944 1005
12 10825 0541 0595 0649 0702 07656 .0808 0861 0921
13 09992 .0499 0549 0599 0649 0699 .0748 0799 0850
14 09278 .0464 .0510 0656 .0602 .0648 .0694 .0740 .0789
16 08119 .0406 0446 .0486 0526 .0566 0606 0646 0691
18 07217 .0361 0396 .0431 0466 .0601 .0538 .0571 0614
20 06495 .0325 0357 .0389 0421 .0453 .0485 0517 0553
24 05412 .0270 0298 .03286 .0354 .0382 .0410 0438 0460
27 0481 .0240 0264 .0288 0312 .0336 .0360 0384 0409
28 .04639 .0232 .0254 0276 .0298 .0324 .0347 .0370 .0395
30 .04330 .0218 .0238 .02860 0282 .0304 .03286 0348 0368
32 .04059 .0203 0223 .0243 .0263 .0283 .0303 .0323 0345
36 .03608 .0180 .0198 0216 0234 .0252 .0270 .0288 .0307
40 03247 .0162 0178 .0194 .0210 .0226 .0242 .0258 .0276
44 102952 .0147 .0162 0177 .0182 .0207 .0222 .0237 .0251
48 027086 .01356 .0148 .0161 0174 .0187 .0200 .0213 .0230
56 .02319 .0116 0127 0138 0149 .0160 0171 .0182 0197
64 02029 .0101 011 0121 0131 0141 .0151 L0161 0173
72 01804 .0090 0098 0107 0115 .0123 0131 .0139 0153
80 .01623 0081 0089 .0097 .0105 0113 0121 .0129 .0138

Figures in table show amount to subtract from O.D. of screw to obtain specific percentages of thread.
Select nearest size commercial stock drill.



Hole Size Risk Factors

There are many factors that go into this range:

1.

As the percentage of thread rises, so do the stress factors on the tap. This can lead to an
increased likelihood of tap breakage due to increased torque during tapping which can lead to
disastrous failures that leave the tap and thread in pieces. Such failures can often not be
salvaged, leading to a scrapped part.

A lower percentage of the thread also has its own challenges. While the larger hole size reduces
torque and, thus ease of tapping, it can lead to lower thread engagement or even cross-
threading issues. If tapping less than 3X diameter, we recommend no less than 65% of thread to
ensure the internal thread exceeds the strength of the mating bolt.

When the application consists of higher tensile steels, a larger hole size (with less percentage of
thread) may work better to reduce the tapping torque. Consider an oversized chamfer point
diameter with plug chamfer style when using a larger hole diameter. This will provide more
cutting edges while also ensuring they are all actually engaged. This will spread the “work” out
of each effective cutting edge and optimize tap performance.

Picking the Perfect Tap

When all is said and done, taps are made to very exacting tolerances. At the first sign of trouble, it’s the
tap that gets the blame. But before jumping to conclusions, look at the hole size (and percentage of
thread) to ensure your calculations are correct. As with many things, tapping success begins with the
proper prep work.
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