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Hand Tapping

• Thread Cutting Sequence

• Thread Profile Development
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Avoid Tap Breakage and Smile More……….
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Drills and Taps are linked…….

like Peanut Butter and Jelly!!!!!



• All Taps need a Drilled Hole

• A Precision Bore!!!!!

• Minor Diameter

• Specific Size Range 

• Larger Sizes for Machine Taps



Minor Diameter Size Range ( % of Thread )

• According to Thread Tolerance

• Larger Sizes for Machine Taps vs Hand Taps

• Larger for deeper threads

• Larger for stronger materials



Tool Selection Process……Taps

1. Workpiece Material

2. Material Condition

3. Hole Type

4. Thread Depth or Thread Length

5. Thread Size and Tolerance



USA Catalog 520

671 pages

*Machine (Cutting) Taps
*Cold-Forming Taps
*MultiTAP
*Tap Extensions
*Solid Carbide Thread Mills and Thrillers
*Indexable Insert Thread Mills Gigant-IC
*EF Drills
*Thread Gages
*Tap Holders



Tool Selection Process……Taps

1. Workpiece Material

Chart  ISO P M K N S & H

Material Specification, Trade Name
…. 1018, 304, Inconel, & 6Al4V

2. Material Condition

Hardness, Tensile Strength
…. 17-4-PH H900 vs 17-4PH A



Tool Selection Process……Taps

1. Workpiece Material

Why so Important????

Tap Cutting Geometry…..

*Rake Angle

*Profile Relief Angle

Tap Geometry:

MG 
MS 
GAL  
AL 
GG 
VA
TI 
NI
STEEL
H 
HCUT 
Z 
TILEG 
SPEED  
FK 
GJV 
PVC
MultiTAP



Tool Selection Process……Cold-Forming Taps

1. Workpiece Material

Why so Important????

Tap Forming Geometry…..

*Forming Lobe Polygon Shape

*Number of Forming Lobes

*Tap Coating Type

Tap Geometry:
DRUCK

INNOFORM
GAL  
AL
VA 
H
STEEL-M
STEEL-H 
Z 
SPEED

MultiTAP



Material Specific 

Titanium      Nickel      Stainless



Tool Selection Process……Taps

3. Hole Type

Through Hole or Blind Hole

Why so Important????

Chips must be transported



Tool Selection Process……Taps

4. Thread Depth or Thread Length

Why so Important????

Chips must be transported…..

¾-10 UNC Spiral Flute Tap 
Thread Depth 1.500 ( 2xD which is 15 turns )
(.750x3.14)x15 = 35 inches each flute
4x35x3 = 424 inches total chip length ( 35 feet )



Tool Selection Process……Taps

4. Thread Depth or Thread Length

Why so Important????

For Blind Holes….. 
need to know
Max. drill depth vs Min. full thread depth



Geometry – Chamfer Forms acc. DIN 2197

Chamfer length ≤ 1 thread is called „SKA“. The chamfer length of the EMUGE taps is 
adapted to the respective material in individual cases.

FormA Chamfer length 6-8 threads
for straight flutes

Form B Chamfer length 3,5-5,5 threads
for straight flutes with spiral point

Form C Chamfer length 2-3 threads
for straight or spiral flutes

Form D Chamfer length 3,5-5 threads
for straight  or spiral flutes

Form E Chamfer length 1,5-2 threads
for straight  or spiral flutes

Form F Chamfer length 1-1,5 threads
for straight or spiral flutes

20



Tool Selection Process……Taps

5. Thread Size and Tolerance

¾-10 UNC-2B
¾-16 UNF-3B
M8-6H
M16x1.5-6H
EG 3/8-24 ( STI Thread )

Standard Emuge Taps are marked with the 
appropriate Class of Fit
…. Same as Thread Gages and Part Prints 

H & D Limit Values are not marked on Emuge taps





Tap Holders



4. Beginning reversal of the spindle, until there 
is contact between the back of the tooth and the
remaining chip that was cut by the following tooth

4.

left-hand

5. Shearing off of the remaining chip

5.

6. Squashing back of the chip root which  
remains after the remaining chip was sheared off
(its size depends on the chamfer relief angle of the  
tap and the rear cutting angle of the tooth)

6.

1. First cutting stage of the tap, until 
all chamfer teeth are in contact with the component

2. Cutting torque of the tap
which is now 
cutting with all chamfer teeth

3. Braking
of the machine spindle to a complete stop

1. 2. 3.

to
rq

ue

right-hand 

thread
cutting
process

7. Sliding friction between 
tap and workpiece

7.

Tapping Cycle Stages





Tool Selection Process……Tap Holders

1. Machine Tool ( Feed Type )

2. Tap Size Range

3. Tapping Speed



Feed Types / Examples

CNC machine – synchronous feed

Using a minimal length compensation is recommended

NC machine – non synchronous feed

Since there are major compensation errors, a „compensation tap holder“ 
is required

Pillar drilling machine – manual feed

Since there is no feed control, a compensation is mandatory
Exception: When using lead screws a lead control between feed and rotary 
motion is given.



Compression  0,5 mm     
   0

,5 mm  Tension

.

Clamping nut

Collet      

Body          

Shank      

Coolant supply pipe      Length Compensation 

EF SoftSynchro

Solid Collet Holder Competitor
EMUGE Soft 
Synchro Holder

TIME 
[sec]

Revolutions: 2000 
RPM

A
xi

al
 F

or
ce

 [N
]



Influence of Lubrication for Cold-Forming Torque

Tool: Cold-forming tap  (nitrided)  M10 x 1,5
Hole: Blind hole 3 x dia. / Drill dia. 9,3 mm
Material: Aluminium  ( GK - Al Si 9 Cu 3 )
Forming speed: v = 80 m/min    



Good Tap Fluid does not burn &
Reduces Tap Torque…..

by providing effective Lubrication to the Work Surfaces



Tool recommendation - determined in tests in Toolox®

Material MG
Core-
hole

Tool type / Geometry 
(Example)

Item number
(Example)

Vc
(m/min) Coolant Tool picture

To
ol

ox
®

33

P 3.1
(980 N/mm2)

Blind Enorm-Z-TIN C0503700. … 8 - 12 E / O 

Through Rek. B-Z-PM-TIN-70 C0208F01. … 8 - 12 E / O

Blind/
Through

Rek. A-Z-TICN C0109401. … 8 - 12 E / O 

IF-Z-SN-PM-TIN-80 C521Z700. … 10 - 15 E / O 

IF-STEEL-M-SN-PM-TIN-66 C5217F00. … 10 - 15 E / O 

To
ol

ox
®

40

P 5.1
(1260 N/mm2)

Blind Rek. D-TI-TICN C0459601. … 5 - 8 E / O 

Through Rek. B-STEEL-TIN C0201400. … 5 - 8 E / O

Blind/
Through

InnoForm-H-SN-TIN-T26 C521W700. … 8 - 10 E / O

Rek. A-Z-TICN C0109401. … 5 - 8 E / O 

To
ol

ox
®

44

H 1.1
(45 HRC)

(1450 N/mm2)

Blind Rek. D-TI-TICN C0459601. … 3 – 5 E / O / P

Through Rek. C-TI-TICN C0309601. … 3 - 5 E / O / P

Blind/
Through

Rek. A-HCUT-TICN C010J901. … 3 - 4 E / O / P

InnoForm-H-SN-TIN-T26 C521W700. … 3 - 6 (E)/O / P



Tapping Speeds and Feeds

Tap Feeds are fixed = Thread Pitch ( pitch x rpm )

Tap Speeds range between 3 to 262 SFM………….Good Luck!!!!

*Workpiece Material

*Machine and Tap Holder Types

*Coolant Type and Delivery



Tom Kowalski 
Product Application Specialist
Northeast Regional Manager
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