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IﬂJEUQ% 7@9 v l:yQ f\“JQ /Tapping Torque of Cutting Taps
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ltJJ‘E'lJ I‘)bgfﬁ/Cutting Torque Line
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— 1 UIL TS Tapping Condition

The torque starts increasing as the threads of chamfer enter the workpiece material. It
becomes highest when all threads of chamfer cut workpiece material, and is in plateau
until the chamfer cuts the workpiece. After that, the torque will decrease until the end of
tapping.

Cutting torque lines in the test of different kinds of taps, hand tap, spiral fluted tap, spiral
pointed tap are shown below.

5w Tap: HSS P2 M8 X1.25
YIHILERE Cutting speed : 6.1m/min
#2HI44~ Workpiece material : S50C
RUILTHIR Tapping type : 10mmi&ED 7T~ 10mm Through hole

HITEES~ Measurement equipment : [FEBTY L2 T 25—, Piezoelectric torque tester

12U RJ Bored hole size : ¢6.8 KUJJL./6.8mm
SIHIEE Cutting oil : FAGA LM HJIS27E 155 Water insoluble ol
B AR, Machine : 7R—JL#& ~ Drilling machine

ZIASILE v T (P2, 2.5111)
Spiral fluted tap (P2, 2.5 threads)

UMb F=HF (v TV v VI ICHET B
HIEDRDRUITICHRNT. UINKEH KL,
FIEIMLD Y RY y TRDINEL,

Spiral fluted tap pulls out the chips that is good choice for
blind hole tapping. The cutting torque of spiral fluted taps

NV R& YT (P2) 5% (o) 10 B DEEIEHDEVD T, H—THHER
Hand tap (P2) Taper tap FRESHTHDDYIHIEFRNER.

(9 threads) Gentle slope is observed because of less cutting by each
cutting chamfer, but longer tapping time is taken than in
the other hand taps.

& (51 BATEOREIMIC2TADAARED 5, H—

Plug tap JIFEEF—ETETL. RUITHBEEY v T

(5 threads) KbhiEL,

Plateau is observed since whole chamfer threads enter
the workpiece material is processed. Tapping time is
much shorter than that of the taper tap.

£ (1.5l HOBMEEMREIM ICETADIRAARERD S, B

Seliizmilng i1 —JREFE—ETETL. ZOREEBFHYYTKD

(Lotireacs) R\ RUIITHEBGHS v TEDEL,

Plateu is also observed since whole short chamfer threads
enter the workpiece material is processed. Tapping
process time is shorter than that of the plug tap.

require smaller than that of the hand taps.

AV b5 v T (P2, 511)
Spiral pointed tap (P2, 5 threads)
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IO FZRINA SISy TEBIC, FIFNBULH UL
H5RUITI B, 1D <FHRUAICADRATT
EWELL FIDKFICKD MSTIVHDEL. BOTRD
RUILTISELTSED. HIEI ML &L,

Spiral pointed tap pushes out the chips forward. It is good
choice for through hole use that cutting torque is the
smallest than the other hand taps and spiral fluted taps.

FvEVICBITDUEINLI G, Fy TOER. Fv TDOBNEE
DU B KREMOBECIES. YEHRROTD K TORFEE(C
KOZEELFT,

The cutting torque will be changed and influenced by different tap types, number of
cutting chamfer, number of flutes, workpiece materials and their hardness, lubrication
types, and chips.

izrmscn: G

N
¢

Description of products \ JR&#

m Tapping the Future with -

631w




izreseses I

N
z

Description of products \ S5}

53

1

B6. vk N Tapping Torque

W5 TOERICLDUHEI ML D DEEER

Comparison of Cutting Torque by Different Type of Taps
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Cutting torque of Hand tap (HT), and spiral fluted tap (SP), and spiral pointed tap
(PO)compared in the chart below.

— 13 Ul'_L_C%#F/Tapping Condition

5w, Tap: HSS P2 M10X1.5
YIHIRE Cutting speed : 10m/min
#2HIA1 . Workpiece material © S50C
1AUIL TR Hole condition : 20mmi& D 7T~ 20mm through hole
1A U7X Bored hole size © ¢8.5 KU )L~ ¢8.5, dril
EIHISHE] Lubrication © AAGAMELIHHIIS2TE155

Non-Water soluble oil
{EFE#EM, Machine © =377 JUTR—) L&~ Radial drilling machine
JBITERS~ Measurement equipment :

E%HZ NILD 7 A —  Piezoelectric torque tester

N\ RE Y TOYHEI MLD7Z2100& UIciBEDHRIEHB L ZRDI SIS
EOET,

If the cutting torque of hand tap is assumed as 100, the other cutting torque is defined
as table below.

J\> R w7 /Hand Tap 1100
ANASIVFw T /spiral Tap  : 70~75
RAY KT YT PointTap  : 60~65

WL F5Y 7O—=ILF v T)DFwvE> D NP Tapping Torque of Roll Taps

WOy yTD5vEVT MNUVIEHE

Calculation for Tapping Torque of Roll Taps

OO—)LF Y TTHRUMITDHBEDY vEY T MLIDERIE.
UIHIY A T CTHRUMNLIT D5EICHNEMEERDE <EEICE
HIdZEIFRTT,

It is hard to calculate tapping torque for roll taps because they contain much
complicated factor than the cutting taps.

BRBICKDE—MNICEFO—ILY Y TDY v EY T MLIIFUIHEIS
A TDHBEDAED SIEEED T T,

According to our experience, tapping torque of roll taps is twice or three times larger
than that of the cutting taps in general.

OO—ILE v ITDYTvEYT MLIZEEX - A SEHERICIFAD
CEREITFENET,
Major factors to increase or decrease tapping torque for roll taps are:
(1) #BINTYOMERE (BIRBE - BB - RTUVINw D
LS IR
SIRBEDKREVGEE ML EFRELEDFIH. T
BHOBWVWAT VUM - SiIRUHEEEEENE MLIIFX
ELHEDFT,

Mechanical characteristic of workpiece (Tensile strength, hardness, spring
back feature, work hardening index): As the tensile strength gets larger, the
threading torque becomes larger.
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(2) MIHRUOHER (TR - Oohh DX - BRIREE)
BREFRUILDOS S ZEE L D75%REICRE LTI
ZEDHFIN. RULZEIDEL UKD EULTIEZNS
KUFTERELITYEV T MLIDFEELSY v TDIiEE
BEFXT. Fleo ®WMIPORTU VTN TICKDEEIK
AMBRLETDTC. HRUDBBRSINHERLLDIFET vV
EYVIRLIERELEDET,

Size and length of bored hole: Bored hole size is usually defined to obtain
75% thread height of basic thread profile. Roll taps may be shuttered due to
the excessive tapping torque of the bored hole size is made smaller to obtain
higher thread height. Tapping torque gets larger as the efficient length of
internal screw becomes longer because there is an increase in friction
coefficient caused by spring back of workpiece material.

(3) ZvEVIEE (RE - IIDHA - AT OB4HE)
Tapping tap process (tapping speed, lubricant, and rigidity of main spindle).
(4) EMT 25 v TORELIE
(BB(LAVE - 2={EIME - TiN - TICNO—F o %)

Surface treatment of taps (oxidizing, nitriding, TiN, and TiCN coatings).
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Tapping Torque Equation for Forming Taps

SIHTE O—)Ly Yy TEABOBERE UCHRINIM D5 |Ra s 22
E(CAMHRURSE1.5D. FREZHRUILE75%E UTLHEDIRE
FwITDETvEV T NVIERINTRDD CEZHERELTVET.

O—-ILyvTDTvEVT MNUVIBEHK
Tapping Torque Equation for Forming Taps

T=KfXDc XP?1000

T :ZvE>S L2 (N-m), Tapping Torque (N-m)

Dc: 5w 7@ﬂ1§§$?5f(mm)/Nominal Diameter of Tap (mm)

P :EwF(mm). Pitch (mm)

Kf : *ﬁﬁi[j’;&ﬁ(Nmmz) (Ei%ﬁ.ﬁ)/Deforming resistance (Nmm?)

6. v E>VYJ N, Tapping Torque

Based on the tensile strength of workpiece material, we prepared following equation to
obtain tapping strength of standard formig taps Condition: Effective length of internal
screw is 1.5D,. Thread height is 75%.

KffE (N/mm?)

Deforming resistance

HINTAL~Workpiece Materials
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—HHEE A - KPR~ General Structure Steels, Low Carbon Steels 750~ 850
HpsREE - &3E80 Medium Carbon Steels, Alloy Steels 1150~1350
AT VLA Stainless Steels 1100~1300
7 )L = FEFERE / Wrought Aluminum 250~ 350
T V=4 A AR N Aluminum Diecastings 380~ 530
$ - SAEEEFEN, Coppers, Wrought Copper Alloys 750~1050
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