CNC Machining Tolerance Quick Reference

ISO 286 IT grades - process capability - ISO 2768 general tolerances
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1. 1SO 286 IT grades (um)

100
3-6 8 12 18 30 48 75 120
6-10 9 15 22 36 58 90 150
10-18 11 18 27 43 70 110 180
18 -30 13 21 33 52 84 130 210
30-50 16 25 39 62 100 160 250
50 - 80 19 30 46 74 120 190 300
80 -120 22 35 54 87 140 220 350
120 - 180 25 40 63 100 160 250 400
180 — 250 29 46 72 115 185 290 460
250 -315 32 52 81 130 210 320 520
315 -400 36 57 89 140 230 360 570
400 - 500 40 63 97 155 250 400 630

2. Which process holds which IT grade

_ Typical IT grade Typical surface roughness Ra (um) Relative cost
IT9

Turning (CNC lathe)
Milling (3-axis / 5-axis)

Reaming / boring

Grinding (cylindrical / surface)

Honing / lapping
Wire EDM

Drilling

IT8 — 0.8-6.3
IT8 —IT9 08-6.3
IT7 -1T8 0.8-3.2
IT6 —IT7 0.16-1.6
IT5 - 1T6 0.012-0.8
IT7 —1T8 1.6-6.3
IT10 - 1T12 1.6-125

Low — mid
Mid

High

High

Mid — high

Low

3. 1SO 2768 general tolerances (mm)

05-3 +0.05 0.1 0.2 +0.5
3-6 +0.05 +0.1 0.3 +0.5
6-30 0.1 0.2 0.5 +1
30-120 +0.15 0.3 0.8 +1.5
120 - 400 0.2 0.5 1.2 +2.5
400 — 1000 0.3 +0.8 2 +4
1000 - 2000 0.5 +1.2 13 +6

IT grade = width of the tolerance band for a given nominal size; lower number means a tighter band. ISO 2768 applies to dimensions
without an individual tolerance callout. Full per-process capability data on the source page.
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