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TECHNICAL DATA
SURFACE TREATMENTS/TAPPING SPEEDS

Oxide
This treatment is applied to finished tools and produces a thin black 
iron oxide surface coating. It also provides additional tempering and 
stress relieving. This coating reduces galling and chip welding and also 
increases the ability of the tool to retain lubricants. Recommended in 
iron and steel drilling applications. It should not be used in non-ferrous 
metals such as aluminum because it increases the loading tendencies 
of the tool.
Nitride
This treatment produces a hard case which is highly resistant to 
abrasion. It also retards the tendency of softer materials to cling or load 
on tools. Generally recommended for tools that are used for ferrous, non-
ferrous, and non-metallic materials which are abrasive and have loading 
characteristics. Traditionally the surface treatment is only located on the 
drill’s margins with the inception of performance coatings. Nitriding is 
not as often recognized for any future benefit.
Nitride and Oxide
Combines the advantages of the lubricity of oxide with the abrasion 
resistance of nitriding. Recommended for abrasive ferrous applications. 
Not recommended for soft materials such as aluminum, magnesium or 
similar non-ferrous applications.

Chromium Carbide (CrC)
A super hard coating (>80Rc) applied to the surface utilizing PVD 
coating technology. Same hardness as TiN coating but with an oxidation 
resistance that is 20–30% higher. Highly recommended for machining 
titanium and aluminum alloys.

Chromium Nitride (CrN)
A superior alternative to conventional chrome plating, applied using 
the PVD process which, unlike regular chrome plate, has no negative 
environmental side effects. This chromium-based coating has higher 
hardness, approx. Rc78, offering improved edge sharpness. Particularly 
effective in the tapping and drilling of titanium, nickel and copper alloys. 
The thin nature of the coating (approx. .0001") will not alter dimensional 
tolerances.

TiN-Titanium Nitride
An excellent general purpose coating for protecting a wide variety of 
cutting tools from wear generated from heat dissipation. TiN is a good 
Iron- based materials. Tin coated tools are easily recognizable by their 
bright gold color.
TiCN-Titanium Carbonitride
TiCN has a higher hardness value than TiN which provides excellent 
heat resistance for more abrasive materials. The lower oxidation 
temperature limits the use of TiCN to workpiece materials where 
moderate temperatures are generated at the cutting edge. Tools coated 
with TiCN have a platinum/blue sheen.

TiAlN-Titanium Aluminum Nitride
TiAlN performs very satisfactorily in materials that generate high cutting 
temperatures during machining. The key to its success is the addition 
of Aluminum to TiN, which increases its hot hardness capability and 
oxidation stability. When this coating is exposed to high cutting 
temperatures, TiAlN forms a hard aluminum oxide layer that has low 
thermal conductivity. This layer acts as an insulator to the heat and 
rejects more heat into the chip. Tools coated with TiAlN have a purple 
sheen.

Tapping Speeds
Correct tapping speeds are very important in obtaining efficient tapping 
results. There are many factors which affect tapping speeds, some of 
which are listed below:
Material Factors:
•  Thermo-conductivity of the material and wall thickness as it affects 
        heat dispersion.
•  Variations in carbon content of steel.
•  Hard spots in material.
•  Depth of hole to be tapped.
•  Percentage of full thread to be tapped.

Tap Factors:
•  Major diameters, pitch and lead.
•  Style of tap.
•  Width of lands.
•  Amount of hook or rake.
•  Length of chamfer. Bottoming taps normally require slower speeds 
        than plug chamfered taps.

Mechanical Factors:
•  Type of tapping machine and holder; Speeds for small diameter taps 
        are often governed by the limitation of the machine.
•  Condition of tapping machine and spindle.
•  Type of fixture.
•  Vertical or horizontal tapping (faster speeds for vertical tapping).
•  Method of feeding the tap.
•  Cutting fluid used and method of application.

The optimum speed for tapping is the highest speed that conditions 
permit, consistent with economic tool life.

Proper tapping speeds are determined best by experiment. In the table 
below the speeds shown should be used as a guide only, and the 
suggested surface feet per minute adjusted upward or downward until 
the best results are obtained.

Consult the Application Chart on page 230 and 231 for specific 
recommendations.

RPM = 3.82 x SFM                               SFM = .26 x RPM x D
                   D

Surface Treatments
Generally, a tap properly designed and used under ideal conditions will produce satisfactory results without the use of special surface treatments. 
However, in certain conditions and in specific types of materials, the use of surface treatments can result in improved tap life, better surface finish 
and improved gaging.
The treatments applied can be divided into two groups—those which penetrate the surface and those which are applied to the external surface itself. The 
first group generally includes the additional hardness type of treatments—“Nitriding” being the main type.

The second group covers a wider range of choices including external treatments such as steam oxide, titanium nitride (TiN), hard chrome, and titanium 
aluminum nitride (TiAlN).



TECHNICAL DATA
TAPPING SPEEDS

PRECISION TWIST DRILL CO.     1-800-877-3745     WWW.PRECISIONTWISTDRILL.COM
59

TE
C

H
N

IC
A

L

                                                                                                                                                            Surface Feed Per Minute
   Tap Sizes                   5'            10'          15'            20'           25'           30'           40'           50'          60'            70'           80'           90'          100'        110'         120'         130'         140'         150'
      UNC/
       UNF      Pipe                                                                                                                                Revolutions Per Minute
          0            –          318         637         955         1273       1592         1910       2546       3183        3820       4456       5093       5729        6366        7003        7639        8276       8913       9549
          1            –          273         546         819         1046       1308         1570       2093       2617        3140       3663       4186       4710        5233        5756        6279        6805       7326       7849
          2            –          212         424         637          888        1110         1333       1777       2221        2665       3109       3554       3999        4442        4886        5330        5774       6218       6662
          3            –          191         382         573          772         964          1157       1543       1929        2315       2701       3086       3472        3858        4244        4629        5015       5401       5787
          4            –          174         347         521          682         853          1023       1364       1705        2046       2387       2728       3069        3411        3751        4092        4434       4775       5116
          5            –          147         294         441          611          764           917        1222       1528        1833       2139       2445       2750        3056        3361        3667        3973       4278       4584
          6            –          136         273         409          553         691           829        1106       1382        1659       1935       2212       2488        2766        3042        3318        3595       3871       4148
          8            –          119         239         358          466         583           699         932        1165        1398       1631       1864       2097        2330        2563        2796        3029       3262       3495
         10           –          101         201         302          402         502           603         804        1005        1205       1406       1607       1808        2009        2210        2411        2612       2813       3014
         12           –           87          174         260          354         442           531         707         884         1061       1238       1415       1592        1769        1945        2122        2300       2476       2653
        1/4          –           76          153         229          306         382           458         611         764          917        1070       1222       1375        1528        1681        1833        1986       2139       2292
       5/16         –           62          123         185          245         306           367         489         611          733         856         978        1100        1222        1345        1467        1589       1711       1833
        3/8          –           50          101         151          204         255           305         407         509          611          713         815         917         1019        1120        1222        1324       1426       1528
       7/16       1/8         43           87          130          175         219           262         349         437          524         611         698         786          873          960         1048        1135       1222       1310
        1/2          –           38           76          115          153         191           229         305         382          458         535         611         688          764          840          917          993        1070       1146
       9/16       1/4         34           68          102          137         172           206         274         342          410         478         547         616          683          752          820          888         952        1020
        5/8          –           32           64           96           122         153           183         244         306          367         428         489         550          611          672          733          794         856         917
      11/16      3/8         28           55           83           111          138           167         222         278          333         389         444         500          556          611          667          722         778         833
        3/4          –           25           51           76           102         128           153         203         255          305         357         407         458          509          560          611          662         713         764
        7/8        1/2         22           43           65            87          109           131         175         218          262         306         350         392          437          480          524          568         611         655
          1            –           19           38           57            76           96            115         153         191          230         268         305         344          382          420          458          497         535         573
       1 1/8       3/4         17           34           51            68           84            102         136         170          204         238         272         306          340          373          407          441         475         509
       1 1/4         –           15           31           46            61           76             92          122         153          183         214         244         275          305          336          367          397         428         458
       1 3/8         1           14           28           42            56           69             83          111          139          167         194         222         250          278          306          333          361         389         417
       1 1/2         –           13           25           38            51           63             76          102         127          153         178         204         229          255          280          305          331         356         382
       1 5/8         –           12           23           35            47           59             71           94          118          141         165         188         212          235          259          282          306         329         353
       1 3/4         –           11           22           33            44           55             65           87          109          131         153         175         196          218          240          262          284         306         327
       1 7/8         –           10           20           30            41           51             61           81          102          122         143         163         183          204          224          244          265         285         306
          2            –            9            19           29            38           48             57           76           96           115          134         153         172          191          210          229          248         267         287

                                                                                                                                                            Surface Feed Per Minute
      Metric                     5'            10'          15'            20'           25'           30'           40'           50'          60'            70'           80'           90'          100'        110'         120'         130'         140'         150'
       Taps                                                                                                                                              Revolutions Per Minute
        M 1                      490         979        1469        1959       2449         2938       3918       4897        5877        6856       7836       8815        9795       10774      11754      12733     13713     14692
        M 2                      242         484         725          967        1209         1451       1934       2418        2901        3385       3868       4352        4835        5319        5803        6286       6770       7253
        M 3                      162         324         486          647         809           971        1295       1619        1942        2266       2590       2914        3237        3561        3885        4208       4532       4856
      M 3,5                     138         277         415          554         692           830        1107       1384        1661        1938       2214       2491        2768        3045        3322        3599       3875       4152
        M 4                      122         243         365          487         608           730         973        1217        1460        1703       1946       2190        2433        2676        2920        3163       3406       3650
        M 5                       97          194         291          388         485           582         776         970         1163        1357       1551       1745        1939        2133        2327        2521       2715       2909
        M 6                       81          162         243          324         405           486         647         809          971         1133       1295       1457        1619        1781        1942        2104       2266       2428
        M 7                       69          138         208          277         346           415         554         692          830          969        1107       1246        1384        1522        1661        1799       1938       2076
        M 8                       61          121         182          243         303           364         485         606          728          849         970        1091        1213        1334        1455        1577       1698       1819
       M 10                      48           97          145          194         242           291         388         485          582          679         776         873          970         1067        1163        1260       1357       1454
       M 12                      40           81          121          162         202           243         324         405          486          567         647         728          809          890          971         1052       1133       1214
       M 14                      35           69          104          139         173           208         277         347          416          485         555         624          693          763          832          901         971        1040
       M 16                      30           61           91           121         152           182         243         303          364          424         485         546          606          667          728          788         849         910
       M 18                      27           54           81           108         135           162         216         269          323          377         431         485          539          593          647          700         754         808
       M 20                      24           49           73            97          121           146         194         243          291          340         388         437          485          534          582          631         680         728
       M 22                      22           44           66            88          110           132         176         221          265          309         353         397          441          485          529          573         618         662
       M 24                      20           40           61            81          101           121         162         202          243          283         323         364          404          445          485          526         566         606
       M 27                      18           36           54            72           90            108         144         180          216          252         287         323          359          395          431          467         503         539
       M 30                      16           32           49            65           81             97          129         162          194          226         259         291          323          356          388          420         453         485

Conversion Table (Surface feet per minute to revolutions per minute)                                                               Table 327


