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Terminology of Taps

1.
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Chamfer length Thread length(2) Shank length

Size of square(K)
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Overall length (L)
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B Chamfer relief

Chamfer relief

Heel
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Indicator drop
for chamfer relief

Cutting face
Ravihee
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MThread relief and cutting angle

Width of margin

Thread relief

Indicator drop
\ for thread relief

Cutting angle
AR

Edge angle, including chamfer relief, thread relief, cutting angle and others, as well as heat treatment, have important functions affecting

workpiece shape, tool life, surface finish of internal screw thread, and so on.

B Chamfer of hand tap
Taper tap
Plug tap
Bottoming tap Plug tap Taper tap Bottoming tap
gz gz fiusail

AR XX

T — %
3 .':02“ ',"‘"‘

—9 threads /ilu
—5 threads / ilu
—1.5 threads / ilu

In general, tap chamfer is the most important part of taps to create internal thread. The function of full thread part of taps is to make a guidance.
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Flutes
" 5R9AYLAY

BMajor functions of flutes are :
flarduitdrdnyesitufiu

1) Chips’ pocket, 2) lubricant supply route, 3) rake angle formation, 4) to determine cutting amount in relation to the number of chamfer threads. And all are very important. Taps’ flutes are

classified into foIIowmg groups by tapping methods, fluting method, tapping direction, and hand of screw thread.

1) s99mBLAY 2) T9Uns 3) i@ﬂilllﬂ’WEJLWS a) ‘UiﬁJ’lﬂﬂuﬂ’ﬁmﬂ’ﬂuLﬂEJ’NJENﬂUQTLITL!“NU‘UENLL“UMWE]S TaganunsoudsUssianvssinuleasal

— Straight——— Hand tap
ERNEN fiudle
— Spiral —— Spiral fluted tap for blind hole
EONERE] fusendesdmiugsiu
— Cutting type
Ysznnanidou
— Left Hand Spiral———— Spiral fluted tap
Jauiandne for through hole
frusesidesdmiugngg
— Spiral point—— Spiral pointed tap
Flutes of tap—— ! o
‘ . 399959 fusemnsy
38UDIAY
with oil groove Roll tap
Tgundiu fiusainden
— Forming type
Uszianiiugy
without oil groove— Roll tap
Taifigundu fruiaindes

__
e A
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M Type of Flute / Jszianvositu

Cutting type / Uszunnsinidou

Straight Flute

With oil groove

Forming type

Uszuandugy

ERNIEN v
Spiral Flute

S

1NAYITNTY

Spiral Point Without oil
Flute groove
INAEI599A5

o

aifigiaty

In general, the number of flutes for cutting type taps are usually increased as O.D. becomes larger. However, it is also influenced by tap's strength and

rigidity, the accomodation of chip, the amount of cutting, and lubricant supply system

Tagund mmuﬁummumwmaaummmummmmﬁuaﬂm‘uﬁ’l‘v]ﬁuﬁuu E]EJ’NVIJHW Muﬁ]dmﬁﬁl@ﬂ’ﬂmfﬂﬂﬁﬁ UATAIUAINUTBIRU NIIAYLAY, Ysunalunisdn LLﬁwin‘Uﬂ’ﬁWﬁaau
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Edge angle and Cutting allowance of taps

B Cutting angle and Chamfer relief angle

6: Cutting angle y: Chamfer relief angle

Chordal Hook Angle Rake Angle Tangential Hook Angle

Cutting angle of hook face. The angle between the
center line passing the cutting edge and the straight
line linking the cutting edge with the thread root.

Cutting angle of rake face. The angle between the
center line passing the cutting edge and the straight
line linking the cutting edge with thread root.

Cutting angle of hook face. The angle between the
center line passing the cutting edge and the straight
line tangent to the rake face on the cutting edge.

B Thread relief

(A)

Concentric-unrelieved Con-eccentric thread relief Eccentric thread relief
t

Di

S : Indicator drop for thread relief

No relief exists at land. Start (A) and heel (B) of
thread land have same concentricy.

Radial relief in the thread form starts at the back of
a concentric margin.

Radial relief in the thread form starts at the cutting
edge and continues to the heel.

MThe amount of cut portion

Please refer to the pictures shown.

In such taps as have 4 flutes and 3 thread chamfer,
the cutting operation progresses in order from the
edge of A1, B1, C1, D1...A2, B2...A4. Tap end is
usually smaller than the size of bored hole, and A1

may not make any cutting operation.

Think threads with

Bored hole diameter

—_—
Tapping direction
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4_ Recommended Tapping Speeds
Pauuzidmsuaus2lunisinu

MTapping Speeds / mnuisrlunisi

Following usage conditions affect tapping speeds : kind of taps, workpieces, number of chamfered threads, materials, hole condition and fluid.
It is necessary to select the suitable tapping speed by paying attention to these conditions.
When work material has excellent workability, when there is a little depth of tapping, or when tapping fluid can be sufficient, select rather
higher tapping speed. When workability of work material is unknown, to be safe, try nearly the lowest tapping speed at first, and then increase
the speed gradually.
* Following speed is basically for the cutting condition under the use of insoluble cutting oil. Under the use of water soluble cutting oil,
please choose 30% slower speed.

o %

Hateitiasonstmuneundzlunisi : viavesin, Sunuy, Swaviluvesisuled, Sagiu, sUswesy sarhiundedulunisiiu Tasasnsadentdfouusilumsduldnmm:

Description of products

Fiuemilunsinuldine, anudnlumsiuanas wielisiunaeduiiiunnlunisiu ansadendiennaniagauiniuld Tumanduiuaisanarindaag

Fa v o 2 o v ¥ o o PR oa 2
* gupsetiifudonuzianuiilunmsinu Teelduduinu dldimasiiunisananuiias 30%

Unit : m/min

Tapping Speed

Workpiece Materials

Spiral Fluted Spiral Pointed Roll Taps Straight Fluted | Cemented Carbide
Low Carbon Steels - - . . b .
e gy SS400 S10C~S25C 8~15 10~20 8~15 6~10
Wlatrn Caisen Sl S25C~S45C 6~12 8~14 7~12 5~9 —
wiannaimsvaulIunad
[t Cetizrem Sl S45C~S58C 5~10 g~12 5~10 5~8 —
AANNAIANTUDUAY
':;"L‘;:' Secl SCM - SNCM 5~10 7~10 5~10 5~8 —
Thermal refined steels
winnauausou 20~45HRC 3~5 4~7 o 3~6 T
Stainless Steels sUs 3~8 4~9 6~15 3~7 —
Tool Steels
widnndiaiesiie SKD 5~8 6~10 - 5~9 o
Cast Steels sc 6~10 8~13 — 6~10 —
Wannan
3;8.:5';0"8 FC — N — 12~17 15~25
Ductil i
m;’fj;iﬁf‘ rons FCD 5~10 5= — 5~8 12~20
Coppers Cu 8~12 8~13 25~35 7~11 15~33
Brass - Brass Casting Bs - BsC 11~22 13~25 25~35 10~20 23~33
Phosphor Bronze
Phosphor Bronze Casting PB - PBC 8~15 10~18 25~35 8~15 18~33
vieawlasusoud, Wealasusoudvae
Wrought Alumi
AT Al 15~25 20~25 25~35 15~20 23~40
Aluminum Alloy Castings AC - ADC 11~22 12~24 15~25 10~20 15~25
M jum Alloy Casti
(L i Py (e MC 7~15 10~20 — 7~15 12~20
Zinc Alloy Diecasti
G0y Diecastings 706 7~15 10~20 15~25 7~15 12~20
Thermosetting Plastic Bakelite (Phenol-PF) 11~17 12~18 — 10~15 15~25
maﬁuwmmwmamn
Th lastic resi
ol e PVC, Nylon 1~17 12~18 — 10~15 15~25
Titanium All ;
Talwfgiz;miys Ti-6Al-4V etc 6~9 6~9 _ . -
I’;‘::::Jﬁ?;:e Al Hastelloy, Inconel, Waspaloy 3~6 3~6 — — —
BFormula
. < LY . 3
Tapping Speed (Vc) A1uL3360 Revolution of tap (n) AU
m-Dc-n ) 1000 - Ve -
Ve= ———  (m/min) n=———(min™)
1000 T - Dc
n : Revolution of tap (min”) Axussey Vc : Tapping Speed (m/min) Anuiasia
m:3.14 Dc : Nominal dia. of tap (mm)wuadiu
Dc : Nominal dia. of tap (mm) v m:3.14
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5 Tapping speed and Revolution
= annusqlunisfnu wazatuisSaseu

M Conversion table / ans1auans

(m/min)
40

35 |

Description of products

30 [

25 |

20 |

Tapping speed
@ 4 o
Anasaldlusnsinu

1 2 8 4 5 6 7 8 9 10 11 12 14 15 16 17 18 20 22 24 25 26 27 28 30 (mm)

Nominal diameter of tap
YuAEUHAUINA1YDIIY
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6 Tapping Torque
" ussUnvasfnu

MTapping Torque of Cutting type Taps / usslalunmsiuresinulssiandnidou

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

uwselnsufusiviudondesidusesiiluiaunu uasszguaadendesiiduuresimuadadivlutuny wazavaiidodaiuduny sdnduusidnszanandofuganisi-

B Cutting Torque Line / dnvaiznsivlvoasidanissn

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

Description of products

nsnaaeuwssdnlunsinvesiulssinnangg fuile, Arusendey, A1usenss Mseluil

— Tapping Condition

Tap : HSS P2 M8x1.25 Bored hole size : 6.8mm
Cutting speed : 6.1m/min Cutting oil : Water insoluble oil
Workpiece material : S50C Machine : Drilling machine
Tapping type : 10mm Through hole Measurement equipment :Piezoelectric torque tester

Type of tap / Usztanvesfinu

Hand tap (P2) Taper tap
Auile (9 threads)
fusam 1

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

Funaldhnamazreutvamnsznisiaiiondniios
Tnouvales uragldszaznaruunindiuilesoug

Plug tap
(5 threads)
funm 2

Plateau is observed since whole chamfer threads
enter the workpiece material. Tapping time is much
shorter than that of the taper tap.
ﬂ‘i’W\h%@&Lfii]LHSEJ’NIQELL‘LIEJLWE]%SMY?Njuﬁ/U%uﬂu
msfvagldssaznandunindudinis

Bottoming tap

(1.5 threads) Plateau is also observed since whole short chamfer

.,,. o A threads enter the workpiece material. Tapping

f1UNIM 3 process time is shorter than that of the plug tap.
dunaldinsmazgauasduiu auduuumesidig

FUNU SrEzAINTAUITAUNIRUR i@

Spiral fluted tap (P2, 2.5 threads)

o Spiral fluted tap pulls out the chips, good choice for
ANUTDILADY

blind hole tapping. The cutting torque of spiral fluted
taps is smaller than that of the hand taps.
fusesdesariiamvluinangfi Falududendialu
mafugUsziangiu usabalunisiarlddesniniulie

Spiral pointed tap (P2, 5 threads)

o Spiral pointed tap pushes out the chips forward. It is
ATUIDINTY

good choice for through hole use. Cutting torque is
smallest in all taps.

o ] o @ v - aa
fruseanssazwaniasludrami fadunadoniifaes

msfugneg ussalunisdeglddesnindiunnussnn

The cutting torque will change depending on the kind of taps, cutting chamfer, number of flutes, workpiece materials and their hardness, lubrication types, and chips.

wselnlunisdmazdinsfeuudasduegiu sliavesiy, wrumes, Sruity, Tagiilduazanuudvestan, Ussianvenidundodu uasiay
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6. Tapping Torque
W59UNVDIRTU

2 ICSmBarison of Cufcting Torque by Different Type of Taps
3 WisuWisuwssdan1sinuiiuanansiusuussnnvesiou
o)
o
5 Cutting torque of hand tap (HT), and spiral fluted tap (SP), and spiral pointed tap (PO) differs, shown in the chart below.
c usadanisfuves fuila(HT), fusesdes (SP), fusesmss (PO), uanalunsmaudisansil
o ) -
= (N-cm) — Tapping Condition
o Tap : HSS P2 M10x1.5
$ Cutting speed : 10m/min
o 1500 [~ Workpiece material : S50C
Hole condition : 20mm through hole
Bored hole size :8.5, drill
Lubrication : Water insoluble oil
Machine : Radial drilling machine
Measurement equipment : Piezoelectric torque tester
1000 [~
<3
(=}
A
o
£
§ If the cutting torque of hand tap is assumed as 100, the cutting
= torque of other taps is as follows :
dusedanisfuresituile auydliviiiu 100
500 usadansiudua i
Hand Tap: 100
Spiral fluted Tap : 70~75
0 Spiral Pointed Tap : 60~65
HT (plug)  SP (2.5 threads) PO (5 threads)

5itu 2.5 54lu

MTapping Torque of Forming type Taps

usslannsinuvesAuTugy

M Calculation for Tapping Torque of Roll Taps
mMsAINdmiuksdavesiuIangeL
Olt is hard to calculate tapping torque for roll taps because they contain more complicated factor than the cutting taps.
According to our experience, tapping torque of roll taps is twice or three times larger than that of the cutting taps in general.
(OMajor factors increasing or decreasing tapping torque of roll taps are :

(1) Mechanical characteristic of workpiece (Tensile strength, hardness, spring back feature, work hardening index) : As the tensile strength
gets larger, the threading torque becomes larger.

(2) 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 when 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) Tapping process (tapping speed, lubricant, and rigidity of main spindle).

(4) Surface treatment of taps (oxidizing, nitriding, TiN, and TiCN coatings).

O msfwuusdaveafuianasreuiiefiavenn wseiitedeidudounnnnifudmidou
wnuszaumsel usedavesiuiandeisgldinnnidudndeuts 2-3uih lunisldauialy
O tasevdniviliussdanstuanniunioanas
1) qudnuazvastunu (mudufgege, mnuuds, msfiamnduvastan, dulanaude) wu Sriaiauamuduigennieldusdadunaulide
2) WIALaZAYINENIYRS] | Ynvesginazgnimualndu 75% veundesund é%U%mmﬁEnazﬁﬂ7i'h?l,mﬁmmmﬁa‘uummaagﬁmmmLﬁn dma'lﬁﬁﬂamquﬂﬁmﬁw‘ﬂyu, wennil
ussdalumsfufdnggetu damudnindennty Weswnedsransusadonmuiiugeiunnmsiadnduresian
3) nsEUIUNSiU (@1mSalunsiny, Trfunaodu uazanuuduswowisv)
4) mawadeuiavesinu (eenled, lulnse, TiN, TICN)
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(OTapping Torque Equation for Forming Taps

aunisusaladmsunisfuresinuiangen

Based on the tensile strength of workpiece material, we prepare following equation to obtain tapping torque of standard formig taps.

Condition : Effective length of internal screw is 1.5D. Thread height is 75%.
FuaIzuansEinInM AU dnvesfiuiandeuuuinnsg i SazduegiuaruidufisgeanvesTagiueu

anm : avmeaveandeanielufe 1.50, Anugeaundenfie 75%

T=KfXDcXP?/1000

T :Tapping Torque (N-m)

Dc : Nominal Diameter of Tap (mm)
P :Pitch (mm)

Kf : Deforming resistance (N/mm?)

Tapping Torque Equation for Forming Taps

Designed by JSR GROUP
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Workpiece Materials /

6. Tapping Torque
LS9UNVBIRIU

Description of products

Deforming resistance

General Structure Steels, Low Carbon Steels

Tassasraminialy, wdnndraiueusi 750~850

e e ) Sk
Stainless Steels 1100~1300
Vﬂ\g;j?%gﬁhtAluTlnunT 350~350

Think threads with
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Metric Thread and Gauge Profile
AUFUNUTTENTIUNALIUATN LazaUnTalnTIvEBUNGY?

Relation of tolerance position between screw thread classes and thread gauge classes in ISO(new JIS) and old JIS standard.

Anudiusszniniitinaieveandes uargunsainsaaeuindenly 150 OIS v uag wnsgu JIS 1

M External threads and Limit gauges for external threads
Example : ISO M10x1.5/6g and old JIS M10x1.5/Class 2

- =
qﬂnimmmaaumamuaﬂ

191 1SO M10 1.5/6g wa JIS 11 M10 1.5/Class 2

Basic Major Dia. of external thread 10mm
urhgudnanwenindiel vaundeiuen 10 .

—

@
@

Basic Pitch Dia. of external thread 9.026mm
Lﬁumquﬂnmqﬁm VoUNaYIUBN 9.026 Wil

es

ws |

=
0
(]
0

9@ MU Major Dia. 283na8IUen

P YAMAWA

N F @
S Limit caliper & 8
S: %  gauges for & 3
5@ : Working. g5
23 : = i £
& B 50z
8 5 &
E - IS
c:Q : =0
z 9 R SEC]
£ 8 Go NotGo: Go :NotGo z 2
83 :Not Go: : R
oo : : : B n

NOT GO Inspection ring gauge

nadmsu Pitch Dia. vaanduiuen

NOT GO Working ring gauge

Class
0

GO ring gauge (Both for working and ingpection)

*Relation between tolerance zone of external thread

and that of limit gauges for external thread is shown.
*Pitch Dia. of external thread is virtual pitch Dia.
*Pitch Dia of screw ring gauge is simple pitch Dia.
*uansnnudniussswindidaenauiievesndeuen uargunsainsisaeuindeiuen
“duhgudnansiindvennievendudurguinaseaiiou
Aiduwiguinariinduesianafeiduinaudnansiinduuuiaiiou

- Pitch diameter tolerance and Major diameter tolerance of external thread

fiamnwidleduhausnansing uasidarmuaduioguénanseonindes vounduen

- Tolerance of screw ring gauge and caliper gauge
fiffanuiievesgunsainadeuindss

Minimum wear .
manwawaamtﬂ.ﬂwm

Y es
2
Basic Profile
Max Truncation

Min Truncation

L Min MirlorDia
mumquunmﬂﬂumammaﬂ

. .. Max Minor Dia
Lﬂum@uﬂnmﬂﬂumammam

- Only pitch diameter is described.
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Minternal threads and Limit gauges for internal threads
Example : ISO M10x1.5/6H and old JIS M10x1.5/Class 2

gunsainsdeuindesly

19U 1SO M10x1.5/6H uag JIS 1A1 M10x1.5/Class 2

- Pitch diameter tolerance and Major diameter tolerance of internal thread
fitaeudaduiaudnasfiod unsfitamudoduquinmsseninden vounderly

- Tolerance of screw ring gauge and caliper gauge

Aifaruiisvesgunsalnsinaeuinde

Minimurlj wear . .
endnusefiveniulddusi

*Relation between tolerance zone of internal thread and

that of limit gauges for internal thread is shown :
*Pitch diameter of internal thread is virtual pitch
diameter.

*Pitch diameter of screw plug gauge is simple pitch

diameter.
“uanamuduiusszniedianuileveundsdlu
uargUnninsrvaeuindely
“duhgudnansindveundealududuriquinarmiuaie

nduhguinaninduesaninaeiduringuinansiinduuuiaiiou

Clearance

Basic Profile

nad iU Pitch Dia. vaundealu

7. Metric Thread and Gauge Profile
s L I3 1 =l a ¢ =
AMUAUNUSIZTWINUNAYANAIN UAZAUNITUATIVEDULNAY?

inadmsu

T

0 Plug gauge Bt fovarkngand nspecin) |3

[a) G
o
a
N

NOT GO Working plug gauge %

NOT GO screw plug gauge %
NOT GO inspection plug gauge

GO screw plug gaug

.......... - coeas oo

Fa0

T T T T T

Basic Pitch Dia. of internal thread 9.026mm
\duriguinarsiing veandeauen 9.026 .

in the size of actual diameter.

Note : The allowance and tolerance should be
described as 1/2 scale but is simply described

/

* Limit gauges for screw threads
JIS B 0251-2008 Limit gauges for metric screw threads

JIS B 0251-1975 Limit gauges for metric coarse screw threads Appendix

JIS B 0253-1985 Gauges for taper pipe threads

JIS B 0255-1975 Limit gauges for unified coarse screw threads

Designed by JSR GROUP
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Basic Minor Dia. of internal thread 8.376mm
durhgudnanslauinden veandeauen 8.376 .

JIS B 0252-1996 Limit gauges for metric fine screw threads

JIS B 0254-1985 Gauges for parallel pipe threads

Major Dia. vasindealu

Limit plug : Limit plug
auges for : gauges for
nspection

Description of products

JIS B 0256-1975 Limit gauges for unified fine screw threads
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Length of engagement
AMUYNIVDINIFUNAVDILNAY

HLength of engagement / mnugmvesinduiaveanden

Thread tolerance class is chosen in consideration of "engagement classification" and "engagement length". To realize the stable tapping, it is necessary to fully understand the relation
between these factors and to choose the suitable tolerance class.

AifnAnuileindeiignideniunsiivnsanves “Ussinnmvesihduiavennden” way “eruenvesihduiavenndes” elinisfuinedisidudondiluanuduiudsswitadensaesi sufimsidenfiinmuileivanyeu

On "engagement calssification : middle", the tolerance class 6H is almost always chosen for standard internal threads. However, in case of "engagement length : L", tolerance class 7H can
also be chosen.

Tu “Ussiavvesihdufaveundes : bunana” |, fifarauiiie Class 6H failumagudmiuindedlu edrlsinulunsdlves “armemvesidufavenndes : L” fifanuuile Class 7H fidaunsadenls

On M12x1.75, the tolerance of 7H is 25% (50um) larger than that of 6H. And this widens the selection range of the tolerance class for taps to customer’s advantage.
Tu M12x1.75, fidananuuite 7H fie 25% (50pm) fvwsluajnd 6H Sagnénmsidenieustlenigeaalunsldeon

[M12x1.75]
6H Pitch diameter : 10.863 ~ 11.063mm (tolerance 0.200 mm)

wushaudnansiivd : 10.863 ~ 11063, (Rifarila 0.200 1)

7H Pitch diameter : 10.863 ~ 11.113mm (tolerance 0.250 mm)
ushaudnansiivd : 10.863 ~ 111133, (Rfarile 0.250 1)

1) Engagement classification / Ussinnvesiaduiavaunies

classification /3 application /

precise screw threads with a little allowance
angndeiiimmuiuiiiifiveshadnioadieutundylu

standard screw threads used for machines, apparatuses and constructions bodies
angmﬁmmﬂsgwu’[,‘iawﬁmﬂ%w"ﬂi, \psile warnsreadne

screw threads used for construction and building installation, and screw threads for

coarse / vignu which threading operation is very difficult such as threading of hot rolled steel bars.
angindelilunureuatna uaviadeenans wavlinlunuion wundeamdndudmiuminuiuasou

fine / azden

middle / Yunana

2) Classification of engagement length / syduvesanuenvesindulavounaen engagement length

symbol / &rydnwal classification / mams limit Size / 1u1n ANMUEMVBBIRINAVDAUNGLD

>
s short / du up to and including 2.24Pd*?
0.2 f . 0.2
N normal / 555101 over 2.24Pd™"" up to and including 6.7Pd
long / &12 over 6. 7Pdo'2 —
L 9 - internal thread

ndealu

. . a c
3) Selection rule of internal threads and external threads / ngnisidenindesluuazindeuen = xicrel fieed
Selection rule of the tolerance class of internal threads / ngnsideniifinananiovendedly g een
tolerance position / siuws g | . . h
engagement length g
AMUBTIAIFUAADA s N L @
engagement classification nden iy
Ussinnyesiiduiaveundss © A
fine / azem 4H 5H 6H
middle / Aweuianden 5H 6H 7H
coarse / #e1u - 7H 8H
P : pitch
Selection rule of the tolerance class of external threads / ngnisidendidnrauievesndeuen
tolerance position / suwmisittana it
engagement length
AL IRIEEAvRY
engagement classificatior \ndgn s N L S N L
Ussunnvesiduiaveundss
fine / avidun (3hdh) 4h (5hdh) - - -
middle / Ameuivaziden (5heh) 6h (7heh) (5969) 69 (7969)
coarse / n1u - - - - 8g (998g)
Think threads with Designed by JSR GROUP
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8. Length of engagement
ANNYNIVDINIFUNFVD LN

4) Engagement length / awenmfadudavesnden Unitmm 2
(S
3
size pitch _ . _ . 3
Ll NAY up to and mcluudlng over upto anq |ng|ufi|ng over upto and |nqlu?|ng over up fo and |nglu§|ng over a
UBEMININY €nmn UENININY Ealiiaieh] UBENIUNMINY 1nnIn ULNIUNINY 4NN —
M1 0.25 0.6 0.6 1.7 1.7 M10 1.5 5 5 15 15 8
M1 0.2 0.5 0.5 1.4 1.4 M10 1.25 4 4 12 12 %—
M1.1 0.25 0.6 0.6 1.7 1.7 M10 1 3 3 9 9 %
M1.1 0.2 0.5 0.5 1.4 1.4 M10 0.75 2.4 2.4 74 74 a
M1.2 0.25 0.6 0.6 1.7 1.7 M11 15 5 5 15 15
M1.2 0.2 0.5 0.5 1.4 1.4 M11 1 3 3 9 9
M1.4 0.3 0.7 0.7 2 2 M11 0.75 2.4 2.4 71 74
M1.4 0.2 0.5 0.5 1.4 1.4 M12 1.75 6 6 18 18
M1.6 0.35 0.8 0.8 2.6 2.6 M12 15 5.6 5.6 16 16
M1.6 0.2 0.5 0.5 15 1.5 M12 1.25 4.5 4.5 13 13
M1.8 0.35 0.8 0.8 2.6 2.6 M12 1 3.8 3.8 1 1
M1.8 0.2 0.5 0.5 15 1.5 M14 2 8 8 24 24
M2 0.4 1 1 3 3 M14 1.5 5.6 5.6 16 16
M2 0.25 0.6 0.6 1.9 1.9 M14 1 3.8 3.8 1 11
M2.2 0.45 1.3 1.3 3.8 3.8 M15 1.5 5.6 5.6 16 16
M2.2 0.25 0.6 0.6 1.9 1.9 M15 1 3.8 3.8 1 11
M2.5 0.45 1.3 1.3 3.8 3.8 M16 2 8 8 24 24
M2.5 0.35 0.8 0.8 2.6 2.6 M16 1.5 5.6 5.6 16 16
M3 0.5 1.5 1.5 4.5 4.5 M16 1 3.8 3.8 11 11
M3 0.35 1 1 3 3 M17 1.5 5.6 5.6 16 16
M3.5 0.6 1.7 1.7 5 5 M17 1 3.8 3.8 11 11
M3.5 0.35 1 1 3 3 M18 25 10 10 30 30
M4 0.7 2 2 6 6 M18 2 8 8 24 24
M4 0.5 1.5 1.5 4.5 4.5 M18 1.5 5.6 5.6 16 16
M4.5 0.75 2.2 2.2 6.7 6.7 M18 1 3.8 3.8 1" "
M4.5 0.5 1.5 1.5 4.5 45 M20 25 10 10 30 30
M5 0.8 2.5 2.5 7.5 7.5 M20 2 8 8 24 24
M5 0.5 1.5 1.5 4.5 4.5 M20 1.5 5.6 5.6 16 16
M5.5 0.5 1.5 1.5 4.5 4.5 M20 1 3.8 3.8 11 11
Mée 1 3 3 9 9 M22 25 10 10 30 30
Me 0.75 2.4 2.4 71 71 M22 2 8 8 24 24
M7 1 3 3 9 9 M22 1.5 5.6 5.6 16 16
M7 0.75 2.4 2.4 71 71 M22 1 3.8 3.8 11 11
M8 1.25 4 4 12 12 M24 3 12 12 36 36
M8 1 3 3 9 9 M24 2 85 8.5 25 25
M8 0.75 2.4 2.4 71 71 M24 1.5 6.3 6.3 19 19
M9 1.25 4 4 12 12 M24 1 4 4 12 12
M9 1 3 3 9 9
M9 0.75 2.4 2.4 71 71
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9 Classes of Internal Threads and Classes of Taps
«  AANATBNLNAYI LY LastnAgIUeN VBRI

1. YAMAWA P Class System / ssuupaa P vasennd

YAMAWA P Class system for thread limits is specified in accordance with JSCTA (The Japan Solid Cutting Tools’ Association). Pitch diameter
tolerance zones for normal size M1~M52 (U,W up to 2") are shown in the table below. Depending on pitch diameter tolerance and tolerance position,
pitch diameter tolerance zones are classified into three types, A, B and C.

(1) A type : 15um tolerance. The tolerance of P1, P2, P3... is defined as basic +10~+25um, +25~+40um, +40~+55um and so on, respectively.
(2) B type : 20um tolerance. The tolerance of P1, P2, P3... is defined as basic +0~+20um, +20~+40m, +40~+60m and so on, respectively.

(3) C type : 40um tolerance. The tolerance of P2, P3, P4... is defined as basic +0~+40um, +20~+60um, +40~+80um and so on, respectively.
YAMAWA P class system is made in a step form. It can be used to select depending on the tapping conditions.

szuuAana P veeemn gaimustuderimusfiinananieveandedfiseylilu JSCTA (The Japan Solid Cutting Tool’ s Association). dwSuwuinuni M1-M52
(U, W doendwmiewhiu 2i3) sxuaadumsndiua. Teufidaanuidiedurigudnaesudadu 3 Ussande A, B uaz C Swsiusdivaiiinanuiiovesdudigudnasiind
waZA LML IRinAUHE. ‘

(D A fifapdnuiiefias 15um. fifanuiieves PL, P2, P3 ... g

(2) 8 : fifpuiiediaz 20um. fifauiieves P1, P2, P3 .. gnﬂ"mum‘lﬁtﬂuﬁiw‘v:ugm +0~+200m, +20~+80um, +80~+60um LazdUIANER.
(3) C : fiffapuilefias 40um. ﬁﬁmmwmﬁ'amaa P1, P2, P3 ... gnriwiumbildur1iiugiu +0~+40um, +20~+60um, +40~+80pm LLas?juﬂmuﬁwﬁu.

szuuaana P g1t vilugduuudumen aunsadlldluivedivanimeesinu

Description of products

gl nﬁwum‘lﬁlﬂuﬁﬁugm +10~+250m, +25~+40pm, +40~+55pm UarduqaILEIdy.

M Pitch Tolerance zone for P Class with Nominal size and Pitch / ifaaruiiievesiiad

1mm=Size =24mm (7/8") 24mm (7/8") < Size=30mm 30mm (1 1/4")<Size=52mm (2)

<0.6mm (40TPI) (TPI=s1uauitulunilede) Atype B type B type
0.6mm (40TPI)<Pitch=1.75mm (14TPI) B type B type B type
1.75mm (14TPI)<Pitch=2mm (11TPI) B type B type Ctype
2mm (11TPI)<Pitch=5mm (5TPI) B type Ctype C type
um pm pum
3 Atype A B type A C type
Tolerance=15um Tolerance=20pm Tolerance=40pm
100 I 80 140

- 85
L 70 - 60 100 I

[~ 60

[~ 40

20
\ Basic Pitch Dia. \ Basic Pitch Dia. \

40
40

S 20

Basic Pitch Dia.

2.JIS Limit / veuwnvasduriaudnanafindlussuuinnsgu IS

Thread limits of taps for metric threads : Today the thread limits of ISO2857 are specified in the main book of JIS, and those of old 1st class, 2nd
class and 3rd class are specified in JIS Appendix. In the thread limits of 1st, 2nd and 3rd classes (old JIS), the pitch diameter tolerances change
depending on nominal size and pitch even if the class is same. On the other hand, in the thread limit of 1ISO2857 (current JIS), the pitch diameter
tolerance is same and only the tolerance position changes as far as the nominal size is same.

The tolerance, as shown in the next picture (Page 667), is specified as X% of internal thread tolerance and it changes depending on nominal
diameter and pitch. Thread classes of the main book of JIS will be said to be a system located in the middle of YAMAWA P class and old JIS class.
To show clearly, thread limit classification is called Class 1, Class 2 and Class 3 in current JIS, and 1 class, 2" class and3rd class in old JIS.

- gaumszUULNsn : agtuveunvenduriguinansfindveandeagnimusly 1SO 2857 luntiadesnnsgiu JIS uagszuuii Class 1,2,3 awgnszyluniignsds lnsszuuiivouiuntu
Class 1, 2, 3 (JIS 1) Mfidaniievesdurgudnansiind Wisuudamuwuinvesdiu wazvuinvesiing Seudazeglu Class wWeaiufinnu Tumanduiulu 1502857 UIslya) Adifin
AnsievedurAunasfindaziniloud Tnefuwmiazdsuludmnaduginy

P aw o A v o o o & L aw - = v = 2 A P aw a = ' v
Afifarsiieivandlunidaly (mihes?) gnimundu X% vesfitnanuiiende sty lnefnasdeuideliorun uazafidadeu luinasgiu JIS ssuuamaveunderenanaild
e o o - o &

TilAn0gIEnInaTEuy P Aanaved Yamawa wazszuu JIS 11 en1suenszuudaiau avveiien JIS Tusidn Classl, Class2, Class3 uagszuu JIS i1 31 1st Class, 2nd Class, 2=3nd Class

Technical-13 Think threads with Designed by JSR GROUP
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9. Classes of Internal Threads and Classes of 1
AMNFUNUSTENINUNAYNUATN u@sqﬂnasﬁmqaaauu

um
+ Pitch Dia. tolerance zone of 5H=100um : (Tolerance 20um)
100 — A
70 Tolerance 0.2t \
YAMAWA P CLASS
IS vl CLASS1, CLASS2, CLASS3
o JIS 1A 1st Class, 2nd Class, 3rd Class
B t
0.7t
30 —
0.5t
0.3t
10
0.1t
Internal thread : Tap : Pitch Dia. tolerance zone \
Pitch Dia. tolerance of 5H Basic Pitch Dia.

3. Comparison of pitch diameter tolerance zone for the classes of internal thread and tap.
Wisuieuleufidannuioduringudnasiind dmsupmavenndesly uagiu

Following graph shows / nsmuana :

In metric coarse threads / indgamenunuuimin

(1) Tap limit classes of YAMAWA P class. / fiudfinvasaaa P 811191

(2) Pitch diameter tolerance zone of 2 class (Tap) of JIS Appendix (old JIS) and that of class 2 (Tap) <class 1 for M1.4 and smaller>of the main book of JIS (current JIS).
Tguenfifinanuiadurnguinansiind vesaana 2 (Fu) vesniauuan JIS IS uwagaad 2 (f1u) < Aata 1 1150 M1.4 uazsndy > wasgu IS OIS Jagdu)

(3) Pitch diameter tolerance zone of old JIS 2nd class (Internal thread) and that of JIS 6Hclass (Internal thread) <5H class for M1.4 and smaller>
leurfifnanuiodurhaudnatsiind ves JIS aana2 (ndealw) uag JIS Aaa 6H (ndealy) <aana 5H dwiu M1.4 uagsnd>

(4) Pitch diameter tolerance zone of standard classes of YAMAWA P class. / lguaniiiaauideidudiqudnaisiiod vesnanauinsgiues aatd P e1and

P class
(Pitch=0.6)

0 10 20 30 40 50 60 70 80 90 100 110 120

R——Basic Pitch Dia. (Hum

Sizes / v

M1 X0.25

JIS class 2
113025 %
JISclass 2 :
e e ————
JISclass 2
i1 403 %
JIs class 2 i : : .~ Pclass
M1.6X0.35 % : : : Pitch diameter tolerance zone of recommended
class for YAMAWA P class
o o o o I‘Uuwﬂﬂﬂ'ﬂuwﬂtﬁuN'\ﬂuUﬂﬁWqWﬂ'ﬂ gpsnmawuzidmiy
IS dass 2 Aand P 81
m“ JSclass2 :

JIS class 2

(%2}
hY

M1.8X0.35
Standard class of YAMAWA Spiral Fluted Tap
ANANATFIU VOIUTBUTDEETI

M2 X0.4 Standard class of YAMAWA Spiral Pointed Tap
ARENATEIU VBIFUTDINTIBWNT

H

I

JIS cIassZ
M2.2X0.45

[ @ass | e Standard

JIS class 2 Class 1 for M1 4 and smaller class 2 for M1.6 and larger

Touiifann qudnansiinduasilumiivo Jis (s Jegthy)
AaNEL ﬁ'WIsU M1.4 lLﬂuF\'V]'J"I AaNd 2 ﬁ'l'llﬁ'U M1.6 LLﬂuﬁQﬂ'ﬂ

JIS 40

M2.5X0.45

JfScIassZ :
M3 X0.5 ;

Tguiifaruidiodurguinansiingesitu Tuis iaana 2

sl

JI.S class 2 ]

Class 5H for M1.4 and smaller, class 6H for M1.6 and larger

TowRineuiaiduinguinansiinduasinu u Jis tagdu (150)
AaA 5H dwmiu M1.4 wazdind, aaa 6H dwmiu M1.6 uaglugjni

M3.5X0.6

Pitch diameter tolerance zone of tap in the main book of JIS (current JIS).

Pitch diameter tolerance zone of internal threads in old JIS class 2.

Pitch diameter tolerance zone of internal thread in current JIS (ISO)

Description of products
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9. Classes of Internal Threads and Classes of Taps
ANNANNUSTEAINUNGEUNTN UazaunIalnTIasaunde)

P class : :
(0.6<Pitch=1.75) | . ST s
oo @  ® © . ®© © 7 © ®© 0 0 B 1o o o 1 o 18 o 20
- Basic Pitch Dia. . . . . . - - - (+)HTT]1

M4 X0.7

Description of products

M 4.5X0.75

M5 X0.8

M6 X1

M8 X1.25

M9 X1.25

M10 X1.5

M11 X1.5

M12 X1.75

P class
(1.75<Pitch=5)

|0 1‘0 2‘0 30 40 50 60 70 80 90 190 1“10 12‘0 1£‘30 140 150 160 170 18‘0 19‘0 2?0 21‘0 2%0 2C‘30 24‘10 25‘50 2(?0 27‘0 2‘80 2?0 3?0
L L L L L L L L L L L L L L L L L L L

N——— Basic Pitch Dia.

- (+)unr_\

M14Xx2

M16X2

M18Xx2.5

M20Xx2.5

M22X2.5

M24 X3
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9. Classes of Internal Threads and Classes of Taps
ANNFUNUSIEINNALUNASN wazaunIalnTIvdauNdY)

P class
(2<Pitch=5)
90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
L b b b s b Lo b o b s b b b b b L b Lo L Lo
FHE S S S S S S S S A S S A
M27x3 5 class 2
s class 2
M30%3.5 PO
class 2

4. Standard Class and Oversize / aanaunsgu uazinaauilalanituni

The standard class of the tap which we have been manufacturing for general use is JIS 2nd class. This JIS 2nd class is basically defined as the

thread limit of the tap which can cut the internal thread of old JIS 2nd class. With technical innovation such as various tap classification, high

precision tapping machines, workpiece materials and diversity of workpieces’ dimension, conventional products having JIS 2nd class could not
always satisfy customers’ requirement due to following situations.

(1) In cutting taps, the shape of flutes influences the thrust of axial direction. We explain about oversize cutting tendency caused by the thrust
force of axial direction by referring to that of Straight fluted hand taps as a basic. Spiral pointed taps have little tendency of oversize cutting,
but Spiral fluted taps have a tendency of oversize cutting.

(2) Due to the relation between pitch diameter of JIS 2nd class tap and that of GO thread plug gauge for the internal thread of old JIS 2nd class,
if the cutting edge of tap wears normally, threads cut by the tap will become gauge out quickly resulting in short tool life.

(3) Due to the material or shape of workpiece, the material can shrink. In these cases, it would be better to use oversized taps to compensate
for shinkage after tapping.

(4) When plating is to be applied to internal threads after threading, we should use oversized taps to compensate for the thickness amount of
plating.

(5) Where little tendency of oversize cutting is expected, but large wear in tools is expected during tapping operation, it is better to consider
using oversized taps as much as possible.

From these situations, in spiral pointed taps, spiral fluted taps and various types of special purpose taps, YAMAWA has adopted the P class

limit system which is explained in previous pages. Depending on the type and designation of taps, YAMAWA has selected from the P class

system the tap’s thread limit which the tap manufacturer recommends for general tapping operation. From the reason of (1) stated above, even
in the same tap designation, the recommendation for spiral pointed taps is different from that for spiral fluted taps. Especially in the standard
products of spiral pointed taps and spiral fluted taps, YAMAWA has specified the recommendation differently in the relation to oversize cutting
tendency. Oversize taps mean the taps of which thread limits are oversize above the recommendation. This is due to the reasons (3), (4) and

(5) stated above. Usually for oversize taps, YAMAWA recommends the taps which thread tolerance classes are one or two steps above the

standard recommendation.

As you can see in the picture drawn in previous pages, the recommendation can be used for cutting JIS (ISO) 6H internal threads.

Tumsuanfu Amnesgiuiiniaewniwdaie JIS 1 aanaz Tag JIs tieaaz aglifuindorluliiudanasgiuves JIS iiaanaz eg1slsid lupnuvanvansvesled

ndealy, mmmmmiamaumamﬂﬂumsmu Useamuany, uefin1sldunnsgu JIS 1nad 2 11inug m:a\lwﬂwaﬂﬂﬂmsuwawmanmi Imwuaﬂﬂuamumm

velsEnssail

1) Tudiruwuudnideu, sﬂswuaasam1amwwamameﬂi“mmamu‘luuumnu Tnewsidsesnervresiuile WusuuSsuieuinduiusesnsedmSugneg seiluuldnild
mam‘LuImmeﬂmaﬂuaa widJuguieades Afwnldnhlindelulaninfigand

2) lesnnanuduiussenvunadurigudnariindues fu JIS aaaz waz Uaninasasing dmsundesluves JIS 1 Aana2 msdandealaefumnlignaaenvvvdie
Iumamﬂmm‘uaamuauaa

3) 1uﬂimmmaawudwumaiﬂmmumumammmimmm Tunmsfuannaaldfuilaniunfifienauwnudivaadluls

4) ‘lummmmmwwaammam‘luum Esnsaldiulaninund Lwa“uwuammwlm

5)‘luﬂimwummaamaa'g'lumaqmiimnmﬂnmmm yazfuenaiinsdplade Ranmnsldguilaniuniunnwindivnnld

nanunseivanil Tuiusenss (gneg) fMuseados LLﬁuGﬂUWLﬂH‘*N‘ViaWEJ Mg Nlald P Class ‘I‘umsmwummwnmmmLmamﬂwlmaﬁmalwmﬂauumu Tumsfuwuu

Unf naewiasdon P Class ”Lumswammmmumaq wAInwaNade By Frusgansa (3nzq) sl P Class Auandnafufuioades iesanuualinlumsifinndeslul

niUnfivesinutesiaes daufu Oversize Fozgnuuzlild p Class auu 1-2 ﬂuutwaum&ummmdwa 3,4,5

ﬂmamﬁnmulﬂmmmumiwmmawmu Ay uwmmm‘lmmwsummgmmsmmam‘lu J1S (1S0) 6H
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9. Classes of Internal Threads and Classes of Taps
ANUFUNUSERIUNGENATN wazaunsalngIdauINGe

5. Comparison of PD tolerances for tap classes for American market, for Yamawa P classes and for unified internal thread classes.
nswSeuiisureseiifinaianiie PD dmsupanafiiu dmiunainewnin, dmsuewniieaa P uandmiuindesluuuugiivg

P class

P class oversize
ANSI

ANSI oversize

P2 . P3 : : : internal threads 3B

internal threads 2B

GH3 GH4 GH5

PD tolerance of
R A A
R — Basic Pitch Dia.

2

R—— Basic Pitch Dia.
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(). About UNJ Threads
LlNgINULNaY? UNJ

UNJ Threads are Unified Threads used for Aircrafts. / indu UN) #e e giilia dwiugnanvnssunsiu

<Features of UNJ Threads / audnuaizveandes UNJ>
In order to protect the breakage from thread bottom of external threads, UNJ thread defines the minor diameter larger than Unified thread and the range of root bottom R.
And accuracy of threads is only defined in highest classes of unified threads, 3A of external threads and 3B of internal threads.
UNJ Threads were initially defined as a MIL Standard (American Millitary Standard ). It is now superseded by American SAE Standard ( Automobile Engineers
Association).
dieUssiunsunnveandeauen, waes UNJ ﬁ]umwumumLaumwuanmamumasﬂwymwmamwuuaulﬂamnuas warswdeszazvadiau R, e
mmmcﬂawaqmammmwucﬂlﬂuﬂmamam maamamu.uuauimla 3A ﬂummamuan uaz 3B vaandealu
@ UNJ ﬂﬂmwumﬂummmwﬂa& MIL (American Mltl\tary Standard) mﬂmmuwmﬂmmﬁm SAE ®L31iu (Automobile Engineers Association)
Standard Numbers are as follows / vangiauansgIuilaag

SAE AS8879D Screw Threads - UNJ Profile, Inch / ndeang - UNJ Profile, i

Controlled Radius Root with Increased Minor Diameter / msnursiriiaungudnaddaundoafiuiy

<Basic Profile of UNJ Thread / neaudenitugiuvesinden UNJ >

Basic profile of UNJ thread is shown in the drawing below. Truncation on thread root of external threads is 5H/16, that is, H/16 larger than H/4 of normal
Unified Thread’s truncation.

And radius of thread root is 0.18042P~0.15011P.

eazduniiuguvenniod UNJ azuandluguaiuans.

Basic Profile of UNJ Thread / swasisnitugruvesindus UNJ

=le ROUUNNNN
Internal Threads
|
-
== SN K
/E}tgrn/al/ﬂ)re;ads /// a a -
5l o 2 s
P Sl B ©
1
H =0.866025P D =d [reference]
H1 =9H/16 D2 =d2 9H/16 =0. 487139P
d2 =d-0. 649519P D1 =d1 H/2 (8H/16)=0. 433013P
d1 =d-0. 974278P P =25.4/n 5H/16 =0. 270633P

n =Threads per inch H/8 (2H/16)=0. 108253P

<Bored hole size / vwnvesg>

Bored hole size is recommended to be a little larger than that for normal unified threads considering that the minor diameter of UNJ series is larger than that of

normal Unified Threads.
suumivnu,uwmLﬂutwawmmLaﬂuaﬂmmumamaulm mswmsmwmmLaummuanmﬂﬂumammaaiu UNJ a.fLmynmﬂamauiWamﬂU

unit: mm

Minor Diameter /. l?:ubl"llﬂu?]ﬂﬁ?11?1\1#.?’\58]

Bored Hole Size

Maximum / g% | Minimum / 57@ w3

No.6-32  UNJC 2.938 2.734 2.89
No.6- 40 UNJF 3.058 2.888 3.01
No.8-32  UNJC 3.599 3.394 3.55
No.8-36  UNJF 3.662 3.480 3.62
No.10 -24 UNJC 4.064 3.795 4.00
No.10 -32 UNJF 4.254 4.054 4.20
No.12 -24 UNJC 4.704 4.456 4.64
No.12 -28 UNJF 4.815 4.603 4.76
1/a -20 UNJC 5.387 5.114 5.32
1/a - 28 UNJF 5.661 5.467 5.61
56 - 18 UNJC 6.832 6.564 6.76
5M6 -24 UNJF 7.109 6.907 7.06
3/8 -16 UNJC 8.255 7.979 8.19
3/8 -24 UNJF 8.679 8.494 8.63
7he -14 UNJC 9.639 9.348 9.57
7he -20 UNJF 10.083 9.876 10.03
12 -13 UNJC 11.094 10.798 11.02
1/2 -20 UNJF 11.661 11.464 11.61
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] ] _Accuracy of external threads and accuracy of Dies
ﬂ’)’mgﬂﬂa\‘iLLZLI‘IJET’]‘UENLH%EJ’JNE]ﬂ LLaxﬂ’N&Igﬂﬁlﬁ]ﬁLLNUE?’]?lENﬂ’]EJ

H Example : M6X1

%)
< A9819 : M6x1
° “ ' a . “ o
o Accuracy of external threads / anugnaewmgveundeiuen Accuracy of Die / arugnasausiugivesnng
E’ Basic Pitch Diameter 5.350mm Basic Pitch Diameter 5.350mm
2 o \( for General Purpose for Special Purpose \(
<)
_"é'_ - -
8 | ah old JIS |
0} 1st.Cl
I I
100 — 2100
B B
-200 — 2200
\4 v
(um) (um)

Class of Die shows pitch diameter tolerance of Testpiece External Threads cut by the die.
ﬂmﬁ‘uaqmameFﬁﬁr‘fﬂmmLﬁmé’udwquénamﬁm% -uaamﬁmuanﬁ&'miﬂama

Class of die /n

for Class 2 or 6g
dm3U JIS Class 2 vi3e 6g

when aiming at the tolerance area close to the maximum of Class 2 or 6g,
dlenasnsimindeauentaiiioudn vive JIS Class2 w3e 6g

when aiming at the tolerance area close to middle of Class 2 or 69,

P2 & o = -
Luamaaﬂﬂﬂmmamuanagismwﬂiaﬂmwawauwmmam JIS Class2 w30 6g

when aiming at the tolerance area close to the minimum of Class 2 or 6g,

adSlandards) Wenaanslmndeaweniangm vise JIS Class2 w3e 6g

Technical-19 Think threads with Designed by JSR GROUP
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Guide to Thread Forming Taps (Roll Taps)
« Az nnenuAuSanasn (Isafnu)

Thread Forming Taps are the tools used for producing internal threads by a thread forming process. Currently, YAMAWA's Thread Forming Taps have a good
reputation by being used in large area. They are widely used along with the diversity of workpieces and with the change into miniaturization of workpieces.
FoIIowmgs are the characteristics and features of Thread Forming Taps (Roll Tap) which cutting type taps do not have.

fu3andeade msmmﬁlﬂummawmamiuimasuumaumamuw {]wuumusmmammmmmmwamw

fnsl¥nutusthaunsuaelsfinumaniasvesiuny wasinsudeuaddiunmsinneiidnas mnuavmuﬂmauum&ummusmmam (5afu) fifudnideulsis

<Features of Roll Taps / AmuautAvodlsadiiu>
(OTapping without producing chips. They are suitable for blind hole tapping. In producing internal threads with no chips, they save you a time for chip disposal.
frulaglsifiy mngdmivegiu lunswaandeslueglifieny felivssndanalunsidaem

ORoll taps are stronger than cutting taps due to their design. The effect of fluteless design gives a large cross-section area to the tap, and there is no worry of
chip jamming, which makes Roll taps very tough against breakage.

Tsafuiianuudausannnifmudadeuanniseonuuy nanmseenuuuiibiliseshviituiinihdnuunalug@uifienisfin uarbifestnadounuinda lilsafunusenisinldsun

(ORoll taps produce excellent pitch diameter well within pitch diameter tolerances. Material deformation process produces the internal threads with good
surface finish as well as precise pitch diameter.

Tsadnuannsonanndniifiduinaudnaiindedaiisms uaseglureuinvennasgiu nssurumstuguindoludwalifiiandeiifuasduinguinansindfuiug

Description of products

(OHigh efficiency and tool life The configuration of the lobes at the crests of the tap threads makes high speed tapping possible and extends tool life compared
with cutting type taps. The addition of a supplemental tap surface treatment, such as Oxidizing, Nitriding, TiN, and TiCN can extend tool life 2 to 20 times over
an uncoated (bright) tap performance.

o fiuszavam wae awmi’bﬂmwm pufiavvetlsafi  vilwanansafuifanudagald LtaaﬁmH‘mﬂ'ﬁﬂwmluamwnumwmﬂau wenanifdimsindevin Wueenled, Wilnda, TN, TICN
fansnsadaoigmslinuld 2 - 20 wiannndnislsiadeuin

<Points to note during a Roll tapping operation / aasnsiuluszninanisandunuludiuvesisadnus

(OTapping torque is 2 to 3 times larger than that of cutting type taps. / wssdan1sfinuazannninduiuudinideu 2-3 win

ORoll tapping is only applicable to stringy materials. / Tsafuldldiamziuianiimin

OThe deviation of hole size before tappmg should be about 5% of pitch. The control of hole size before tapping should be more severe than that of cutting type
taps. / dudsuuuninavesgrisuinumsandy 5% vesiind msmuauunavesgieufivazfeadunanniiudadeu

(OThe selection of lubricants is important to prevent sticking or welding. / madenlfthiundeduiietestumsiavieidon

OBurrs at the face of an internal thread are larger than those produced by cutting type taps. In some cases it is necessary to take additional countersink process-
ing at the top of hole. / ASuuuingvenndeslueradnldhendifudndeu msauadsdanudnduiiaedoshluuinsd

Oln the minor diameter of internal thread, U-shape form (Tine form) at the hole entrance can be seen. U-shape form is never seen when using cutting type taps.

Turnadurihgudnaddaundeeaniealy, wwduluzuuuures U-Shape (Tine form) ﬁmngmmanuauﬁulﬁ luvaisiuiuwuudndeuszlianunsauoadiuls

<Selection of YAMAWA Roll Taps / n1sidenisafiiug1snii>

(OTypes of Roll Taps  YAMAWA produces various types of Roll Taps which include General purpose taps, Special purpose taps for non-ferrous and steel, as well as special
purpose taps with surface treatment for the specified applications. To provide for longer tool life, specially developed premium materials are also used together with physical
vapor deposition (PVD) such as TiN and TiCN. In particular, OL-RZ is superior product developed for dry machining with good regards to tapping environment and performance.

Usy mwmadliamu U’1SJ’Yl’ﬂ.ﬂNaﬁIiaﬁWUME\"\U’UUﬂ%&H“AQﬂWUﬂﬁiﬂ muwmwﬁl‘unmamwlﬂmman A W(ﬁﬂ LWJULWU’JHUW’WUWLF\UV\MHW?WRQUN’)WLPTHLWBJTHLQWW” Lwalwmamﬂ‘umumamuw
mimwwu’nammmﬁuwmu Tmamwumaaumuwlamamw (PVD) i TiN, TICN Ingianzet198s OL-RZ mwamnmwmwwmaww Dry Machining iieUszansnlunisyauvessiny”

(OTap Materials YAMAWA's standard tap material is SKH58 designed for improving torque, superior anti-friction properties as well as toughness. To extend tool life, we use
SKH56, or SKH10(Powder HSS) which is the best tap material for antifriction.
Fanuasinu funasgiuvessnuni Janiilde SkHss lisunisesnuuuiieysulgiludueasdn, anmunmu uazitodnognsténudild skHse e SkH10 (ilealin) Saudutaniiaiiandnde

(OTolerance Class Using the datum 12.7um in a step form, in accordance with ANSI standard GH class, we made up YAMAWA's G class system. The differences in materials
being Roll tapped, as well as hole size, contribute to differences in thread forming. YAMAWA offers 2 to 3 oversized tap tolerance classes in order to achieve the most suitable
internal thread pitch diameter size.
ﬂmamwmmmwa I‘Hﬂﬂ 12.7um Tumseneds LWBIMHBWﬂﬁBJﬂUNWﬂiﬁWH ANSI Aané GH, UWNW?WI%LUH G Aad. ﬂﬂmmﬂmﬂumﬂumam W %UBE‘J“ fiu "amawuﬂu LLa“‘UuWﬂﬁlaﬁﬂa‘uﬂ?U gunIiinanfinu
Oversize 2-3 wh Lwa"mmw%mmvawam

(OChamfer length Chamfer lengths : 2 pitches for blind hole use and 4 pitches for through hole use. Basically 4 pitches have longer tool life than 2 pitches because force applied
on one blade at 4 pitch chamfer is smaller than that at 2 pitch chamfer. However, it is difficult to say about tool life in a few words because each different tapping condition
influences the tool life.

'F]’J’WNH'I’JLL“ZJNLW@? ﬂ’J’WuEJ'I’JLL‘UZ.ILWai 22 il a'l'Vﬁ”UiWu 1557 4WU57W7U5V\W’{1 IG\UV\'}IULLE‘? 4 ﬁuﬂuuawmﬂmwmumﬂ 2 il LWTIuLLWVIﬂ?uVWWB 4 Huazdosnin wyuwles 2 #u
Llﬂﬂa?ﬂﬂuﬁiﬂlﬂﬁ'\ﬂﬁﬂﬁa'\ﬂﬂ'ﬁhﬁi’lu lWi']”ﬁﬂ'lWﬂ']iGWUV\tW‘lﬂﬁ'Nﬂ'u iJ']EJﬂ'ﬁI‘YN'Wﬂﬁ] WNﬂuﬂ'JUL‘UUﬂu

<Shape of internal threads and the ratio of thread engagement affected by bored hole diameter / gusnangienlu uagdnsduvesinduiareanietnnidurigudnals>
Compared with the basic height of thread engagement, the actual height of the thread engagement is called "thread engagement ratio" in percentage.

Depending on the bored hole diameter, internal threads and thread engagement ratio will change.

In tapping, the tapping condition must be chosen by referring to the thread engagemet ratio.

anugenuanuusiwesidudavenndeaniont « Sanndauvesiaduiavennder” udaiesas Lﬁmﬁauﬁummqaﬁuﬁwmaamﬁm. ndely u,a:a"miwﬁaa"uﬁa‘uaamﬁmazL\Jﬁﬂuwavﬁaﬁ%uag‘ﬁummm
urAudnatsesy. Tun1siu nisidenanimvesiuardndsdnnndiuiiduiaveanden

In tapping, it can reduce cutting space and formlng space to make bored hole diameters as Iarge as possible. This, through reducing the load on taps, can restrict tap’s wear and damage.
Tunsfinu ay awmmamwwmimm LLau'WuV\FUUTU Lwam’u'lviLauw7ﬂwnaNiwmm’lwy‘uumwmmﬂm (’TJFJLW‘W AUNTNANNNTANUIBUAY aﬂﬂTlMﬁHWlUi@

S50C, minor diameter of threads cut / ssoc, durigudnandlaandenveuniewin Aluminum, minor diameter of threads formed / egfiiie, Aﬁumqua'ﬂmﬂﬂumﬁm*uamnﬁuﬁuugﬂ_
M24x3 M25x2
minor dia tolerance of internal threads / wusihguénaslaundeveandealu minor dia tolerance of internal threads / wuihqudnanleunieveundenlu
©20.752~@21.252 22.835~023.210
i [Alumlnum internal threads formed @]
[55ocfsgtce;;!{:o’\fuaﬁ:s(g]Ut ®] Internal threads ! & External threads| [ogiioy, mamlumugﬁu [©)] Internal threads | xternal threads side
M24x3 indealu e \ndeauen bored hole slyezls“uﬁzmi ©23.903 wndealu ) Franderven

bored hole size / 1ung :©20.652

minor dia tolerance of internal threads NG
fitannieduriudnarlaundeavenndeilu NG

thread engagement ratio : 103.1%
dnsiaduianden : 103.1%

[s50C internal threads cut ®)]
[s50C indelusinusin @)
M24x3
bored hole size / vu1n3 :@21.000
minor dia tolerance of internal threads: Middle
ﬁn"mﬁmuLﬁma"uu'wuénamTwumﬁmﬂaamﬁm’lu : nan
thread engagement ratio : 92.4%
Snviaduiande : 92.4%
[S50C internal threads cut ®)]
[550C indenluiudn @]
M24x3
bored hole size / vua3 : ©21.352
minor dia tolerance of internal threads NG
wnmmwLmalaumﬂuanaw‘[mumﬁﬂwaamamlu NG
thread engagement ratio : 81.5%
Snsinduiandes : 81.5%

minor diameter of finshed internal threads : 22.728mm
mumﬂuanawﬂﬂumam'nmmaaﬂumnwm 2272333,
minor dia tolerance of internal threads NG
WﬂﬂﬂﬂnLNEJIE\AN?HU?JHR”I&IWUWRH’J’JD!LﬂﬁH’J’LU NG
thread engagemem ratio : 105.2%
amswmﬁumamam 105.2%

[Aluminum, internal threads formed @]
[ogiilen, indelufuiug @)

- M25x2
bored hole size / 1uag : @24.042mm
minor diameter of finished internal threads : 23.067mm
mumﬂuﬂnﬁvdnumam'ummﬁmluévmmm 23.06731.
minor dia folerance of internal threads : Middle
WﬂﬁﬁTNWﬂlﬂuNTﬂuUﬂﬂ’NIF\\AIﬂﬁEJTUiNIﬂﬁU’ﬂ\J NaN
thread angagement ratio : 89.3%
Snsarduianden : 89.3%
[Aluminum, internal threads formed @]
[egiiiilan, indesluiuiiugy ®)

M25x2
bored hole size / 1uag : ©24.240mm
minor diameter of finished internal threads : 23.462mm
mumﬂuuﬂmﬂnumauwaamauﬂuamwm 23.462311
minor dia tolerance of internal threads NG
finesieidurgudnaslauniovesndelu NG
thread engggemem ratio : 71.0%
INTEIAUAANGET : 71.0%
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12. Guide to T,hreuads Forming Taps (Roll Taps)
AmuuzdganuiuIangen (safnu)

<Condition of use / anwnsldanu>

ORelation between tapplng speed and tapping lubricant depending on work materials.
mmauwuﬁivmwmwmsa’lumimu LLa“umwaaaumuaanmaw’lmmu

Work Material /

Aluminum and Aluminum Alloy
ogfifley uavegiideuvae

Die Cast Materials / Tagdwiudnogiiiiou

Cold Drawn, Cold Forged, Cast / n1sitadu, msdntugy, msuaetugy

Insoluble oil

lubricant
ulunsiu

Description of products

Technical-21
814

P YAMAWA

Zinc and Zinc Alloy Die Cast Materials / Tandwiudnogiiiiou

dned uazdanzdvde

Cold Drawn, Cold Forged, Cast / nsitadu, msdntugy, msudetugy

Copper / na3und Cold Forged, Cast / msé’m‘]ugu, mwéa*‘uyugﬂ

&

Brass / nieauies Cold Drawn, Cold Forged / n1sfaiiu, msgntugd

Mild Steel, Medium Carbon Steel, Stainless Steel / énuuilen, wanausunans, aunuiaa
“
Steel / wan

Free Cutting Steel, Soft Magnetic Iron / iménnasia3, winuuniufingeu 15~25

Note : It is necessary to carefully select a suitable tapping speed taking into consit
hole condition and type of tapping fluid.

mmmu’lumﬂaanmuwmmmuam NOUi'U'UOﬂﬂW?WV’IIﬂGU iUILUUﬂ"ﬁVHU Fouusules, Snvarve, ':aw?\'l*u ANNYDIF Uaw Flinvesituveiu

<Accuracy of roll taps / mnuusiugveslsafiiu>>
BYAMAWA G class system Thread Forming Taps / szuusana G vesgnunin dnsufiuiugd

ion : machining , style of tap, number of tap chamfered threads, work piece design, material being tapped,

(OYAMAWA G class system is made by using the datum 0.0005 inch (12.7pm) in a step form in accordance with ANSI standard GH class.

SEUUEINT AANA G 19301 filiensdede 0.0005 i (12,7 pm) uileliaenndesiuinsgiu ANSI Aana GH

(OThe upper deviation of G class is decided by rounding off the grade No.x12.7 to 1 decimal.
dudonvugegauesnana G agdaay Nox12.7 - 1 fumii

(OThe lower deviation of G class is specified in the same upper tolerance of one lower step.
dudsavwingavesnata 6 szyliluAiiinanuiiogeaavesaniuin

(OThe tolerances are either 12 um or 13pm.
AfifanHediia 12um wag 13um

B Comparison of pitch tolerance zone between class 2 internal threads and recommended Roll Taps G Class.
LUiU‘ULMEJUiEUumWﬂW’nmN@Wm“ﬂ‘s‘“mw AR 2 mayﬂumm JIS uaz Iiawwﬂma G ﬁummmm .

M1.4%0.3
M1.6X0.35
M1.7X0.35 JIS Class 2
M1.8X0.35 [ YAMAWA G Class Taps
M2Xx0.4 H
M2.5X0.45 :
M2.6X0.45
M3X%0.5
M3.5%0.6 : :
M4x0.7
M5x%0.8
M6X1
M8X1.25
M10X1.5 H H H
M12x1.75 : : : : : : : : : :
0 13 25 38 51 64 76 89 102 114 127 140 152 165 178 191
Basic Pitch Dia. / Lé’udﬂ@uénawﬁmﬂﬁuﬁw . ) > (+)um
Tolerance area / iiuiiveasniiianuiiie
MRoll taps for miniature threads, Accuracy GS class / lsafhudmiuindsivunaidn, mnuusiugirana GS
O GS class is the accuracy class special for roll taps for miniature threads. / aaa GS feauuiuswasnaaiivay dwsulsafuiiiindervunmdn
Comparison table of PD tolerance of GS class of roll taps for mlnlature threads and 4HS5 internal threads.
MsUTEUEY Afidanuie PD vesnana GS ves Tsafu dwsuindeivuinian wag indealu aH5
8 18
e 23
e 28
13 e 33
18 [
23
10 20 30 40 45
(TS SR SN N N Y T S P R N SN N S S S T N SR WA SO SO NN SR SHNT ST NN SR SO S SN N ST ST ST S AT S S W N
50.6%0.15 e :
: 4H5 internal threads
50.7X0.175 e
50.8x0.2 e I s cess w0
50.9%0.225 e

L Basic pitch diameter / duringudnansiindiiugiu Tolerance area / iufivaseiniiiinnuifio

(+)um

Designed by JSR GROUP
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How to set the tap’s oversize to meet with the coating margin
. Of internal threads , ,
ABn1318aNA1 OVERSIZE Mnunzauiuinagalungniafau

1) Relation between coating thickness and pitch diameter when applied with coating

Dwg.1 shows the relation between coated internal thread and pitch diameter 0
* Thickness of coating is measured at right angle to flank face. Pitch diameter is measured at right angle to axis (radially). =]
eudiniugsnintennmuivesnsiaiey uasiduhquénarsiindilefinisiadiouin 3
1 wansdsmnuduiusszuinandnluiiiansiedounaziduringuinansiing o
* auviunvesansindeufininfifududng dukigudnansfind Tautuuuauny (aauwasad) S
c
Drawing 1/ aw 1 0
=
2
Coating thickness 3um 5
~ 4 7]
ANUAUVOIANTAA DU 3 pm\/ o
Y
4
X ?
4
A4 K
£

half of pitch diameter J
dgcrease (6pm) K
ATV m—-—
WdurnAugNAeTeY 6 um

.in—l

Where t (coating thickness) equals 3jum, by using following formula, oversize is roughly caluculated.
. X Pitch diameter decrease 2tx2 (both side of threads) = 3mx2x2 =12 pm (rough over size)
2) How to SpeCIfy taps for coating o t (prwmavesmsiadieu) whitu sum gssludlunsiiau,

an e P o s
PNINMUARUEMTUNSLAGDURI durhgudnansfindanas 2t x 2 (@esiheveainden) = 3umx2x2 =12pm

1. We suppose the accuracy of finished internal threads is 6H class, and inspection is done with GP-6H and NP-6H.
wmahauusiugveanaedlufenand 6H uazn1snvdeUITVINEY GP-6H uaz NP-6H

2. We suppose the disperse of coating thickness is controlled within the tolerance of 8~16um.

The disperse of coating thickness, when it is exchanged into pitch diameter, will become the disperse of 32~64pum.
inieunvesasideviinsyeiszmuailfeyifinnaanie 8-16um. mumuntasEsadeuinsyeda Weilnswasuuawuaduigudnansiindnaedu 32-64 pm

w

Accuracy of internal threads before coating is the thread accuracy which GP-6H goes through (OK), even when max coating (64um) is applied.
And this accuracy is the thread accuray which NP-6H does not go through (OK), when min coating (32um) is applied.

mamluwumimaaum mwtauwwﬂuzmaNwmmuamwwmmaaummam (64um) amﬂwmma GP-6H Lag mmummummawm Luamwwmmaaummam (32pm) W nm’ummu NP-6H

. We propose followings for inspecting the accuracy of internal threads before coating :

GO gauge before coating : GP-6H+64

Fodunstiinadandesluieunmaindeuiaiu GP-6H+64 uay NP-6H+32

»

@

Next, based on GO gauge before coating and NOT GO gauge before coating, we study to specify the suitable accuracy of the tap before coating.
nntfunsideniunnuuinuenng GO+NOGO ldFanmsfuauud

Mé6x1, How to specify the accuracy of tap before coating (Coating thickness 8~16um)

’]ﬁﬂ'ﬁleiﬂﬂ"J’]JJﬂﬂG]ENSUENGﬂUﬂE)uLﬂﬁE]U Mé6x1 (ﬂ’]']iJMU']SUENﬁ'ﬁLﬂﬁBU 8- 16um)
T T T
| |
Pitch diameter of JIS 6H Pitch diameter of JIS 6H ‘ !
| |
I I I +150 [
GP-6H . | | | |
F+7 417 l l ‘ l
NP-6H ! ! :
L | | +150" +160 |
Internal threads before coating | :
L : 464 \ | +182 :
GP-6H+64 ! ! ! !
B : +71  +81 : : :
NP-6H+32 I I ! . !
| | | |
B I | +182 +192 |
Suggested cutting taps : - : :
r } +90 | +110 ! }
Suggested roll taps I I I
: : +140 #152 :
0 50 100 150 200 250
- . (um)
Basic pitch diameter : 5.350mm
M6x1 Basic pitch diameter :5.350mm
Internal thread tolerance 6H :0~+150pm (Tolerance : 150pm)
Accuracy GP-6H L +7~+17pum Accuracy NP-6H :+150~+160pum
Internal thread tolerance before coating  :+64~+182pum (Tolerance : 118pum)
Accuracy GP-6H+64 1 4+71~+81pm Accuracy NP-6H+32 :+182~+192um

Accuracy of suggested cutting taps (P5.5) :+90~+110um
Accuracy of suggested roll taps (G12) 1 +140~+152um

Designed by JSR GROUP Think threads with Technical-22
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1 4 Tap, Thread Limits

1Y, Thread Limits

M for Metric Threads / dwsundeaanin Uit mm
Major Diameter

) MU
4(3 ]
=]
° Class
O A
s Size
5 YUIANUFIY Yuniiugiu | g
g
p L
L
=3
B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
g M1 x0.25 G4 1.000| 0.838 51 38 0.729 II'b 20 5
a | e T e M2.3 x 0.4 |- 2.300|  2.040 [---rerommeee| oo eeeee 1.867
1ISO2 28 17 G4 51 38
M1 x0.2 P1 1.000 0.870 25 10 0.783 1ISO2 36 21
P1 25 10 M2.3 x 0.25 P1 2.300 2138 25 10 2.029
M1d x0.25 |- 1100 |  0.938 |- —rororfrrrroenes 0.829
1ISO2 28 17 P2 40 25
M11 x0.2 P1 1.100 0.970 25 10 0.883 II'b 20 5
P1 25 10 M2.5 x 0.45 G5 2.500| 2.208 64 51 2.013
M1.2 x0.25 |- 1.200 | 1.088 |--rmomorfroeeoeeeoes o920 | I SRR VS
1ISO2 28 17 1ISO2 38 23
M1.2 x0.2 P1 1.200 1.070 25 10 0.983 D3 39 24
P1 25 10 M2.5 x 0.35 P1 2.500| 2.273 25 10 2121
M1.4 x 0.3 G4 1.400 1.205 51 38 1.075 P1 25 10
1ISO2 30 18 II'b 20 5
M2.6 X 045 |---mmm - 2.600 | 2.308 || 2113
M1.4 x 0.2 P1 1.400 1.270 25 10 1.183 G5 64 51
P2 40 25 1ISO2 38 23
G4 51 38 M2.6 x 0.35 P1 2.600| 2.373 25 10 2.221
M1.6 x0.35 |- 1600 | 1.378 oo rreoaoeeees 1.221
1ISO2 34 20 P2 40 25
D3 39 24 II'b 20 5
M1.6 x 0.2 P1 1.600 1.470 25 10 1.383| | M3 x0.5 G5 3.000 2.675 64 51 2.459
P1 25 10 1ISO2 40 24
M1.7 x 0.35 G4 1.700 1.473 51 38 1.321 D3 39 24
1ISO2 34 20 M3 x0.6 P1 3.000| 2.610 25 10 2.350
M1.7 x 0.2 P1 1.700 1.570 25 10 1.483 P2 40 25
P2 40 25 M3 x 0.35 G5 3.000 2.773 64 51 2.621
G4 51 38 1ISO2 36 21
M1.8 x0.35 |- Y e — 1.421
1ISO2 34 20 P2 40 25
D3 39 24 II'b 20 5
M1.8 x 0.2 P1 1.800 1.670 25 10 1.583 | | M3.5 x 0.6 G5 3.500 3.110 64 51 2.850
P1 25 10 1ISO2 45 27
II'b 20 5 D4 52 32
M2 x0.4 G4 2.000 1.740 51 38 1.567 P2 40 25
1ISO2 36 21 M3.5 x 0.35 G5 3.500| 3.273 64 51 3.121
D3 39 24 1ISO2 36 21
M2 x0.25 P1 2.000 1.838 25 10 1.729 P2 40 20
P2 40 25 II'b 25 5
G5 64 51 M4 x0.7 G6 4.000| 3.545 76 64 3.242
M2.2 X 0.45 |- 2.200 | 1.908 [---rrrrrofrrroeees 1713 | e
1ISO2 38 23 1ISO2 48 29
D3 39 24 D4 52 32
M2.2 x 0.25 P1 2.200| 2.038 25 10 1929 | M4 x0.75 P2 4.000| 3.513 40 20 3.188

Technical-23 Think threads with Designed by JSR GROUP
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14. Tap, Thread Limits

%W“U, Thread Limits

unit: mm

Major Diameter

Pitch Diameter

u Pitch Diam
LAURIAUENANNAY

muu‘wquma"

. Upper
Basic Tolerance
Size mwmmua

Basic

Size
YUIANUFIY | PN

g

wnaugL | gun
iug

Description of products

M4 x0.5 G6 4.000| 3.675 76 64 3.459 b 30 5
1802 40 24 M8 x1.25 G7 8.000| 7.188 89 76 6.647
M45x075 | P2 4.500| 4.013 40 20| 3.688 so2 | 63| a8
P2 40 25 os | 65| 34
M4.5 x 0.5 G6 4500| 4175 76 64 3.959 p2 40 20
ISO2 40 2} N B e T R 35| 10
P3 60 40 M8 x1 G7 8.000 | 7.350 89 76 6.917
b 25 5 1SO2 59 35
M5 x0.8 I 5.000| 4.480 76 64| 4134 o5 | 65| . 40
1ISO2 50 30 P2 40 20
D4 52 32 o a7l 12
M8 X 0.75 [-------mv AT 7 sp L R SR 7.188
M5 x0.9 P2 5.000| 4.415 40 20 4.026 G7 89 76
M5 x075 | P2 5.000| 4.513 40 20| 4188 so2 | || 53| 3
P2 40 25 P2 40 25
————————————————————————————————————— WE oy | — 8.000 | 7.675 |---eeeemeenfeneanenenea 7.459
M5 x0.5 G6 5.000| 4.675 76 64 4.459 1SO2 40 o7
1ISO2 40 24 P3 60 40
M9 x1.25 |- 9.000| 8188 |---rroooofree e 7.647
M5.5 x 0.75 P2 5.500| 5.013 40 20 4.688 1SO2 63 38
P2 25 P2 40 20
M55 x0.5 |- 5.500| 5.175 =" 4959 | I M9 x1  |-ee- 9.000| 8.350 |--coreeiofei 7.917
1802 24 1SO2 59 35
p2 40 20 P2 40 20
————————————————————————————————————— M9 X075 |- 9.000 |  8.513 f--mreramofrrnneneans 8.188
b 25 5 1SO2 53 32
M6  x1 G7 6.000 | 5.350 89 76 49171 ' M9 x0.5 P2 9.000| 8.675 40 25 8.459
1ISO2 59 35 P3 60 40
D5 65 40 T Y
P2 40 20 M10 x 1.5 G7 10.000 | 9.026 89 76 8.376
Il 30 10 1SO2 70 42
M6 x075 [ 6.000 \QUBHBAG |-------------{--------- 5188 LT T
G6 76 64 D6 78 47
1ISO2 53 32 P3 60 40
P2 40 25 | TR R 35| 10
M6 x0.5 G6 6.000| 5.675 76 64 5459 | M10 x 1.25 G7 10.000| 9.188 89 76 8.647
ISO2 40 27 so2 || 63 a8
P2 40 20 “os | 65| 34
G7 89 76 P3 60 40
M7 x1 | 7.000 |  6.350 |---ormoeoef oo 5917 | L
1ISO2 59 35 1l 37 12
————————————————————————————————————— M10 x 1 et I [+ 1 1o J BT T-T) | B B - 8.917
D5 65 40 G7 89 76
P2 40 20 1SO2 59 35
M7 x0.75 G7 7.000| 6.513 89 76 6.188 P3 60 40
———————————————————————————————————— M10 X 0.75 |- 10.000| 9.513 f-rrmrmrorfrmrmmooes 9.188
1SO2 53 32 1SO2 53 32
M7 x0.5 P2 7.000 6.675 40 25 6.459 p2 40 25
M10 X 0.5 | 10.000 |  9.675 |- orfo s 9.459
1SO2 40 27
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14. Tap, Thread Limits

(;WU, Thread Limits

W for Metric Threads / dm3uin@ganin unit mm
j Minor Diameter

Pitch Diameter.

Pitch Diameter

g BNANNAY Lﬂl.!f-ﬂ@uﬂﬂﬁ i
£
] . Upper
=) Tolerance | Tolerance Basic | Tolerance | Tolerance
° PO i Size Wi | # i
o % HINARAYIHD %y HiNARMEHE | WA {) %
o YNANUFIU X IUIANUFIY Jun YANUFIU
w— Nugu
5 3
c
§e]
_§. LARLIR RN - 11.000 | 10.026 [-------------q----mmmen 9376 | el s
o ISO2 70 42 I 45 15
12 S S [ A SO
8 M11 x1.25 P3 11.000| 10.188 60 40 9.647 M14 x 1.5 G9 14.000 | 13.026 114 102 12.376
P3 60 40 1ISO2 75 45
IR R - --- 11.000 | 10.350 [-------mmmmmmqommmmmmen 9.917 | | e
ISO2 59 35 D7 91 60
M11 x 0.75 P3 11.000 | 10.513 60 40 10.188 P4 80 60
M14 x1.25 (----------- 14.000 | 13.188 [ 12.647
M11 x 0.5 P2 11.000 | 10.675 40 25 10.459 1ISO2 70 42
P3 60 40 P3 60 40
II'b 35 5 M14 x 1 G9 14.000 | 13.350 114 102 12.917
M12 x 1.75 G8 12.000 | 10.863 102 89 10.106 1ISO2 63 38
1ISO2 80 48 M14 x 0.75 P3 14.000| 13.513 60 40 13.188
D6 78 47 M14 x 0.5 P2 14.000 | 13.675 40 25 13.459
P3 60 40 M15 x 2 P3 15.000 | 13.701 60 40 12.835
I 45 15 M15 x 1.5 P3 15.000| 14.026 60 40 13.376
M12 x15 |- 12.000 | 11.026 [---------q---mmmee 10.376
G8 102 89 M15 x 1.25 P4 15.000| 14.188 80 60 13.647
1ISO2 75 45 M15 x 1 P3 15.000 | 14.350 60 40 13.917
P4 80 60 M15 x 0.75 P3 15.000 | 14.513 60 40 14.188
Il 45 15 M15 x 0.5 P2 15.000 | 14.675 40 25 14.459
M12 x1.25 G9 12.000| 11.188 114 102 10.647 P3 60 40
1ISO2 70 42 II'b 35 5
D6 78 47 M16 x 2 G10 16.000 | 14.701 127 114 13.835
P3 60 40 1ISO2 85 51
M12 x1 Il 12.000 | 11.350 45 15 10.917 D7 91 50
1ISO2 63 38 P3 60 40
P3 60 40 Il 45 15
M12 x0.75 |- 12.000 | 11.513 j----oommooqommmnninneaes 11188 | | e e
ISO2 56 34 M16 x 1.5 G9 16.000 | 15.026 114 102 14.376
M12 x 0.5 P2 12.000 | 11.675 40 25 11.459 1ISO2 75 45
M13 x 1.75 P3 13.000 | 11.863 60 40 11.106 D6 78 47
M13 x 1.5 P3 13.000 | 12.026 60 40 11.376 P4 80 60
M16 x 1.25 |- 16.000 | 15188 ------oooooonfomimninnaaas 14.647
M13 x 1.25 P4 13.000 | 12.188 80 60 11.647 1ISO2 75 45
M13 x 1 P3 13.000 | 12.350 60 40 11.917 P3 60 40
M13 x 0.75 P3 13.000 | 12.513 60 40 12.188 M16 x 1 G8 16.000 | 15.350 102 89 14.917
M13 x 0.5 P2 13.000 | 12.675 40 25 12.459 1ISO2 75 45
P3 60 40 M16 x 0.5 P2 16.000 | 15.675 40 25 15.459
II'b 35 5 M17 x 1.5 P4 17.000 | 16.026 80 60 15.376
M14 x2 G10 14.000 | 12.701 127 114 11.835 M17 x 1 P3 17.000 | 16.350 60 40 15.917
1ISO2 85 51 P4 80 60
D7 91 50 II'b 40 5
M18 x25 |- 18.000 | 16.376 [----------oorjmmmmennneees 15.294
1ISO2 90 54
D7 91 50
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14. Tap, Thread Limits

aﬁ‘u, Thread Limits

unit: mm

Pitch Diameter Pitch Diameter

WURguENane iERAuEnaNaing
0
Upper g
Tolerance N Tolerance o©
fifApaaA Basic,Size fifmrnuie o
WNATUFIY | JUn 2 YuIANugIY wnaiugu | gue an uaiugy [N
kS
c
e
M18 x2 | 18.000 | 16.701 {---rrrrrmmmerfommeemenee 15835 | el | e
1ISO2 85 51 M24 x2 1ISO2 24.000 | 22.701 90 54 21.835 8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
P3 60 40 D8 104 63 o
Il 45 15 P3 60 40
M18 x 1.5 G9 18.000 | 17.026 114 102 16.376 | | M24 x 1.5 Il 24.000 | 23.026 50 15 22.376
1ISO2 45 1ISO2 80 48
D6 47 P3 60 40
M24 x1 | 24.000 | 28850 |-+ roroor{ oo 22.917
P3 60 40 1ISO2 66 40
M18 X1 | 18.000 | 17.350 {---r--omoverf-omneeoenee 16.917
1ISO2 63 38 M25 x 3 P4 25.000 | 23.051 80 40 21.752
M18 x 0.5 P2 18.000 | 17.675 40 25 17.459 P4 80 60
M25 x2 |- 25.000 | 28701 [ rrmor | 22.835
M19 x 1.5 P3 19.000 | 18.026 60 40 17.376 1ISO2 90 54
M19 x 1 P3 19.000 | 18.350 60 40 17.917 P3 60 40
M25 x15 | 25.000 | 24.026 |- oor | 23.376
P4 80 60 1ISO2 80 48
II'b 40 5 M25 x 1 P3 25.000 | 24.350 60 40 23.917
M20 x 2.5 G111 20.000 | 18.376 140 127 17.294 | | M26 x 3 P4 26.000 | 24.051 80 40 22.752
1ISO2 90 54 M26 x 2 P4 26.000 | 24.701 80 60 23.835
D7 91 50 P3 60 40
P4 80 60 M26 x 1.5 Il 26.000 | 25.026 50 15 24.376
M20 x2 | 20.000 | 18.701 |-rf s 17835 |l
1ISO2 85 51 1ISO2 80 48
P3 60 40 M26 x 1 P2 26.000 | 25.350 40 20 24.917
I 50 15 P4 80 40
M20 x 1.5 G10 20.000 | 19.026 127 114 18.376 II'b 45 5
————————————————————————————————————— M27 X8 || 27.000| 25.051 ||| 28752
1ISO2 75 45 1ISO2 106 64
D6 78 47 D8 104 52
P3 20.000 | 19.350 60 40 18.917 P5 100 80
M20 x1 | | et L
1ISO2 63 38 M27 x2 1ISO2 27.000 | 25.701 90 54 24.835
P4 80 60 D7 1 50
IN°] 40 5 P3 60 40
M22 x25 |- 22.000 | 20.376 |----wrrororf oo 19.294| | M27 x15 |- 27.000 | 26.026 |-« 25.376
1ISO2 90 54 1SO2 80 48
D7 91 50 M27 x 1 P3 27.000 | 26.350 60 40 25.917
P4 80 60 M28 x 3 P4 28.000 | 26.051 80 40 24.752
M22 X2 [ 22.000 | 20.701 |- oooorf s 19.835
1ISO2 85 51 P4 80 60
M28 x2 | 28.000 | 26.701 [ mor | 25.835
P3 40 1SO2 90 54
M22 x 1.5 1ISO2 22.000| 21.026 75 45 20.376 P3 60 40
————————————————————————————————————— M28 x15 || 28.000| 27.026 ||| 26.376
D6 78 47 1ISO2 80 48
P3 60 40 M28 x 1 P3 28.000 | 27.350 60 40 26.917
M22 x1 22.000 | 21.350 |- oorf s 20.917
1ISO2 63 38
M23 x 1.5 P3 23.000 | 22.026 60 40 21.376
P4 80 60
II'b 45 5
M24 x3 | 24.000 | 22.051 |- oroorf 20.752
1ISO2 106 64
D8 104 63
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14. Tap, Thread Limits

(;WU, Thread Limits

M for Metric Threads / dwsuindeaanin
Major Diameter

Major Diameter

Pitch Diameter Pitch Diameter.
_.(Q Lﬁ‘ufrﬂﬂvuﬂﬂﬁ‘T TN L?mf»ﬂﬂuﬂﬂﬁ'l\“lﬁm‘n
3
°
o A
o fifaAie ° % %
5 um & YUIANUFIY waiugu | 3 YUIANUFIU
s Nugd | (U'm)
L
% M35 x 1 P2 35.000 | 34.350 40 20 33.917
S S N SRS A
3 II'b 45 5 P5 100 60
o | M30 x35 |- 30.000 | 27.727 |-------oooeopmennnieaeees 26.211 | | el
1SO2 112 67 M36 x4 1SO2 36.000 | 33.402 118 71 31.670
D9 117 65 D9 117 65
M30 x3 P5 30.000 | 28.051 100 60| 26.752 P5 100 60
P4 80 60 M36 x3 1ISO2 36.000 | 34.051 106 64| 32752
M30 x2 1SO2 30.000 | 28.701 90 54 27.835 D8 104 52
D7 91 50 P4 80 40
M36 x2 [ SEI000 | 34 NCINEEEE=tEE 33.835
P3 60 40 1ISO2 90 54
M30 x 1.5 Il 30.000 | 29.026 50 15| 28.376 P3 60 40
"""""""""""""""""""" M36 x15 |------- 36.000| 35.026 f-------------f------ooof 34.376
1SO2 80 48 1SO2 80 48
M30 x 1 P3 30.000 | 29.350 60 40 28.917 M36 x 1 P3 36.000 | 35.350 60 40 34.917
M32 x 3 P3 32.000 | 30.051 60 20| 28.752 M37 x 1.5 P4 37.000 | 36.026 80 60| 35.376
M32 x 2 P4 32.000 | 30.701 80 40| 29.835 M38 x 3 P3 38.000 | 36.051 60 20| 34.752
P4 80 60 M38 x 2 P4 38.000 | 36.701 80 40| 35.835
M32 x15 |- 32.000 | 31.026 |-----------oproooeeeeeoes 30.376
1SO2 80 48 P4 80 60
M38 x15 |-------e 38.000 | 37.026 f-----------oqeenooooeeee 36.376
M32 x 1 P3 32.000 | 31.350 60 40 30.917 1ISO2 80 48
P4 80 40 M38 x 1 P3 38.000 | 37.350 60 40 36.917
M33 x 3.5 1SO2 33.000 | 30.727 112 67 29.211 P5 100 60
D9 17 65 M39 x4 1ISO2 39.000 | 36.402 118 71 34.670
M33 x 3 P5 33.000| 31.051 100 60| 29.752 D10 130 78
P4 80 40 P5 100 60| 35.752
"""""""""""""""""""" M39 x3 st 89.000 | 37.051 fooeeeeeeenen oo
M33 x 2 1SO2 33.000 | 31.701 80 48| 30.835 D8 104 52
D7 91 50 M39 x 2 P4 39.000 | 37.701 80 40| 36.835
P3 60 40 P3 60 40
M33 x 15 |- 33.000 | 32.026 |------nmromooqeenooonoeeee 31.376 M39 x15 |- 39.000 | 38.026 f-----------oq-ooonoooee 37.376
1SO2 80 48 1ISO2 80 48
M33 x 1 P3 33.000 | 32.350 60 40 31.917 M39 x 1 P3 39.000 | 38.350 60 40 37.917
M34 x3 P3 34.000 | 32.051 60 20| 30.752 M40 x 4 P5 40.000 | 37.402 100 60| 35.670
M34 x 2 P4 34.000 | 32.701 80 40| 31.835 M40 x 3 P5 40.000 | 38.051 100 60| 36.752
P4 80 60 P4 80 40
M34 x15 |- 34.000 | 33.026 |---------oproneeeeeeees 32.376 M40 x2 e 40.000 | 38.701 f----r-mmrmnqemmnnoooee 37.835
1SO2 80 48 1ISO2 90 54
M34 x1 P3 34.000 | 33.350 60 40 32.917 P4 80 60
M40 x 15 |- 40.000 | 39.026 f-----------oqeeooooooeee 38.376
M35 x 3 P3 35.000 | 33.051 60 20 31.752 1ISO2 80 48
M35 x 2 P5 35.000| 33.701 100 60| 32.835 P5 100 60
M42 x 45 |- 42.000 | 39.077 f---ormmmomonfemnnnooeees 37.129
P4 80 60 1ISO2 125 75
M35 x1.5 |-----oe 35.000 | 34.026 -------orooopeenonooeeee 33.376
1SO2 80 48 M42 x 4 P6 42.000 | 39.402 120 80 37.670
P5 100 60
M42 x3 e 42.000 | 40.051 f---ommmmommfemmnnooeeoe 38.752
1SO2 106 64
P4 80 40
M42 x2 e 42.000 | 40.701 f---ommmmomonfemnnnoo e 39.835
1ISO2 90 54
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14. Tap, Thread Limits

%m, Thread Limits

Pitch Diameter.
Lauw‘wquaﬂmaﬁm 0
3}
>
°
Tolerance o
, fitnpuAe , o
VUIAWUTIU q VUIANUFIU “6
c
§e)
s
M42 x1.5 |- 42,000 | 41.026 |- oofo s 4037 | A | 00 | |- A 9]
1SO2 80 48 G5 64 51 a3
No. 0-80 UNF | 1.524 | 1318 |- -SCiE=== . 1181 A
M44 x 4 P6 44.000 | 41.402 120 80 39.670 2B 26 11
M44 x 3 P5 44.000 | 42.051 100 60 40.752 GH1 12.7 0
M44 x 2 P4 44.000 | 42.701 80 40 41.835 P1 25 10
M44 x 1.5 P4 44.000 | 43.026 80 60 42.376 | |[No. 1-64 UNC 2B 1.854 1.598 28 12 1.425
P5 100 60 GH1 12.7 0
M45 x 45 | 45.000 | 42.077 |-mmmorfrmemees 40.129
1SO2 125 75 P1 25 10
M45 x 4 P6 45.000 | 42.402 120 80 40.670 G5 64 51
No. 1-72 UNF | TSN 1.626 (ot 1.473
P5 100 60 2B 28 12
M45 x38 [ 45.000 | 43.051 |--moooorfomooes 41752 S . 0 (A
1SO2 106 64 GH1 12.7 0
P4 80 40 P1 25 10
M45 x2 [ 45.000 | 43.701 |-mmoorfomeoes 42.835 | (e A |
1SO2 90 54 G4 51 38
No. 2-56 UNC j---------- 2.184 1.890 (- 1.694
P4 80 60 2B 30 13
M45 x 1.5 f-oee 45.000 | 44.026 |--------oooopeeeeeeeees 43376 | | el s
1SO2 80 48 GH1 12.7 0
M45 x 1 P3 45.000 | 44.350 60 40| 43.917 P1 25 10
P5 100 60 No. 2-64 UNF 2B 2.184 1.928 29 12 1.755
M48 x5 e 48.000 | 44.752 |- 42587 | | el s
1SO2 133 80 GH1 12.7 0
M48 x 4 P6 48.000 | 45.402 120 80 43.670 P1 25 10
P6 120 80 G4 51 38
M48 x3 | 48.000 | 46.051 [---o-oeeonfoe 44752 | No. 3-48 UNC |--------- 2515 2472 e 1.941
1ISO2 112 67 2B 32 14
P4 80 40 GH1 12.7 0
M48 x2 e 48.000 | 46.701 |-----mmmoorpmeeee e 45.835
1S02 95 57 I R 25 10
Pa 80 60 No. 3-56 UNF 28 2515 2220 31 13 2.024
M48 x1.5 |- 48I000 | 47gopjiSm——— | ... .. 46.376
1SO2 85 51 GH1 12.7 0
P2 40 25
G5 64 51
No. 4-40 UNC - 2.845 | 2483 [---oooooe oo 2.156
2B 34 16
GH1 12.7 0
P1 25 10
G5 64 51
No. 4-48 UNF |- 2.845| 2502 - 2.271
2B 32 14
GH1 12.7 0
No. 4-36 UNS | GH1 2.845 2.387 12.7 0 2.081
P2 40 25
No. 5-40 UNC 2B 3.175 2.764 35 16 2.487
GH1 12.7 0
P1 25 10
No. 5-44 UNF 2B 3.175 2.799 34 15 2.550
GH1 12.7 0
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14. Tap, Thread Limits

é]yﬂ'u, Thread Limits

M for Unified Threads / dw3uindeagilua

unit: mm

Pitch Diameter o . Pitch Diameter.
§2] LAUNALYNANTAY N LAUNIAUENANTIATY
=
©
o
o & &
5 YUIANUFIU ] YUIANUFIY YUIANUFIY
c
e
k=3
SR ISR R I o e N e I (i U, —
g G5 64 51 5/16 - 18 UNC 2B 7.938 7.021 49 23 6.411
A |[No. 6-32 UNC f--------- 3.505| 2.990 f-------oopeeeieees 2,647 | | peeeeeeel ] e
2B 38 18 GH1 12.7 0
GH1 12.7 0 P2 40 20
P2 40 25 5/16 -24 UNF 2B 7.938 7.249 46 20 6.792
G5 64 51 GH1 12.7 0
No. 6-40 UNF f--------- 3.505| 3.094 f------oooopeeooeeee- 2.817
2B 36 16 P2 40 20
****************************** 5/16 -32 UNEF |- 7.938 7422 ------mmerpomnanoaen 7.079
GH1 12.7 0 2B 44 18
P2 40 20 P3 60 40
G6 76 64 3/8 -16 UNC 2B 9.525 8.494 53 25 7.805
No. 8-32 UNC f--------- 4166 | 3.650 |---------oqeeeoe- 3.307 | | el g
2B 39 18 GH1 12.7 0
GH1 12.7 0 P3 60 40
P2 40 20 3/8 -24 UNF 2B 9.525| 8.837 48 20 8.379
G5 64 51 GH2 25.4 12.7
No. 8-36 UNF f--------- 4166 | 3.708 |------o-ooqeeeoe- 3.401
2B 38 17 P2 40 20
****************************** 3/8 -32 UNEF |- 9.525 | 9.009 f--------oogeeoe- 8.666
GH1 12.7 0 2B 46 18
P2 40 20 P3 60 40
G6 76 64 7/16 -14 UNC 2B 11.112 ) 9.934 56 27 9.149
No.10-24 UNC f--------- 4.826 4138 [ 3.680 | | el e
2B 42 20 GH1 12.7 0
GH1 12.7 0 P3 60 40
P2 40 20 7/16 - 20 UNF 2B 11.112 | 10.287 51 22 9.738
G5 64 51 GH1 12.7 0
No.10 -32 UNF f--------- 4.826 | 4.310 f--------oopeeeeee e 3.967
2B 40 18 7116 -28 UNEF| P2 11.112 | 10.523 40 20 10.130
GH1 12.7 0 P3 60 40
P2 40 20 1/2 -13 UNC 2B 12.700 | 11.430 58 28 10.584
No. 12 -24 UNC 2B 5486  4.798 43 20 4.341 GH1 12.7 0
GH1 12.7 0 P3 60 40
P2 40 20 1/2 -20 UNF 2B 12.700 | 11.874 52 23 11.326
No. 12 - 28 UNF 2B 5.486 | 4.897 42 19 4.503 GH1 12.7 0
GH1 12.7 0 1/2 -28 UNEF| P2 12.700| 12111 40 20 11.717
No. 12 -32 UNEF| P2 5.486| 4.971 40 20 4.627 P3 60 40
P2 40 20 9/16 - 12 UNC 2B 14.288 | 12.913 60 29 11.996
G7 89 76 GH3 38.1 25.4
14 -20 UNC |- 6.350 | 5.524 j-----ooopeeeooeee- 4.976
2B 46 22 P3 60 40
GH1 12.7 0 9/16 - 18 UNF 2B 14.288 | 13.371 54 23 12.761
P2 40 20 GH2 25.4 12.7
G6 76 64 9/16 -24 UNEF| P2 14.288 | 13.599 40 20 13.142
1/4 -28 UNF |- 6.350 | 5.761 j-----rooopeeeooe- 5.367
2B 43 19 P4 80 60
GH1 12.7 0 5/g -11 UNC 2B 15.875 | 14.376 63 30 13.376
P2 40 20 GH1 12.7 0
1/4 -32 UNEF |- 6.350 | 5.834 j-----ooopeoeooe- 5.491
2B 42 18
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14. Tap, Thread Limits

aﬂ‘u, Thread Limits

unit: mm

Pitch Diameter.

LA ALENANTINY i)
o
>
©
o
a = Q‘
JUIN ANUE' YUIANUFIU “—
g o
: c
e
=3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5
5/8 - 18 UNF 2B 15.875| 14.958 56 23 14.348 11/4 -12 UNF 2B 31.750 | 30.376 70 29| 29.459 g
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a
GH1 12.7 0 GH4 50.8| 38.1
5/8 -24 UNEF| P3 15.875| 15.187 60 40 14.729 P5 100 60
13/8-6 UNC |- 34.925| 321474 |- 30.343
11/16 -11 UNS | GH3 17.462 | 15.964 | 38.1 25.4 14.963 GH4 50.8 | 38.1

11/16 -16 UNS | GH3 17.462 | 16.431 38.1 25.4 15.743 13/8-8 UN P5 34.925 | 32.863 100 60 31.488

3/4 -10 UNC 2B 19.050 | 17.399 66 31 16.299 13/8 -12 UNF 2B 34.925| 33.551 71 29| 32.634

GH2 254 127 GH4 50.8 381

P3 60| 40 P5 100| 60
—————————————————————————————— 112-6 UNC |~ 38100 35349 | 33518

3/4-16 UNF | 2B | 19.050  18.019| 60 25 17.330 GH4 50.8 | 381

GH1 127 0 P4 80| 40

3/4 -20 UNEF| P3 19.050 | 18.224 60 40 17.676 11/2 -12 UNF 2B 38.100 | 36.726 73 29| 35.809

7/8 -9 UNC 2B 22.225| 20.391 70 33 19.169 13/4a -5 UNC P6 44.450 | 41.151 120 80| 38.951

GH2 25.4 12.7 13/4-12 UN P4 44.450 | 43.076 80 40 42.159

P3 60 40 2 -4.5 UNC P6 50.800 | 47.135 120 80| 44.689

7/8 -14 UNF ZB 22225 21046 64 7777777 27 20.262 2-12 UN P4 50.800 | 49.426 80 40| 48.509
e | 27 o

78 -20 UNEF| P3 22.225| 21.400 60 40 20.851

1-8 UNC 2B 25.400 | 23.338 73 35 21.963

1-12 UNF 2B 25.400 | 24.026 67 29 23.109

1-14 UNS 2B 25.400 | 24.221 65 38| 23.437

1-20 UNEF| P3 25.400 | 24.574 60 40 24.026

P5 100| 60

118 -7 UNC - 28.575 | 26.218 [--reroopoeeeeaees 24.648
GH4 50.8 | 38.
P3 60| 40

11/8 -12 UNF 2B 28.575| 27.201 69 29| 26.284

11/8 -18 UNEF| P3 28.575| 27.658 60 40 27.048

11/4 -7 UNC 2B 31.750 | 29.393 79 38| 27.823

11/4-8 UN P5 31.750 | 29.688 100 60 28.313
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14. Tap, Thread Limits

é]yﬂ‘u, Thread Limits

Bl for Whitworth Threads / B for Sewing Machine Screw Threads
dwiuindeinnesa dwmuindeaiilviuiniosiang
unit: mm unit: mm

1]
3]
>
©
o
o h
5 0, SiZ fifarnuiie iz Y i
2 vnaugIu | &1 g L - wwaiug |, 2
o . )]
'..S_ +
S 1/8 W 40 P1 3.175 2.768 25 10 2.362 1/16 SM 80 P1 1.588 1.382 25 10 1176
)
8 5/32 W 32 P2 3.969 3.460 40 20 2.952 5/64 SM 64 P1 1.984 1.726 25 10 1.468
3/16 W 24 P2 4.762 4.085 40 20 3.407 3/32 SM 56 P1 2.381 2.086 25 10 1.791
7/32 W 24 P2 5.556 4.879 40 20 4.201 3/32 SM 100 P1 2.381 2.216 25 10 2.051
1/4 W 20 P2 6.350 5.537 40 20 4.724 1/8 SM 40 P2 3.175 2.763 40 25 2.351
5/16 W 18 P2 7.938 7.034 40 20 6.130 1/8 SM 44 P2 3.175 2.800 40 25 2.425
3/8 W 16 P2 9.525 8.509 40 20 7.493 9/64 SM 40 P2 3.572 3.160 40 25 2.748
716 W 14 P3 11.112 9.950 60 40 8.788 11/64 SM 40 P2 4.366 3.954 40 25 3.542
12 W 12 P3 12.700 11.345 60 40 9.990 3/16 SM 24 P2 4.762 4.075 40 20 3.388
916 W 12 P3 14.288 12.933 60 40 11.578 3/16 SM 28 P2 4.762 4173 40 20 3.584
5/8 W 11 P3 15.875 14.396 60 40 12.917 3/16 SM 32 P2 4.762 4.246 40 20 3.730
3/4 W 10 P3 19.050 17.424 60 40 15.798 3/16 SM 40 P2 4.762 4.350 40 25 3.938
718 W 9 P3 22.225 20.418 60 40 18.611 7/32 SM 32 P2 5.556 5.040 40 20 4.524
1W 8 P3 25.400 | 23.367 60 20| 21.334 15/64 SM 28 P2 5.953 5.364 40 20 4.775
118 W 7 P4 28.575| 26.252 80 40| 23.929 1/4 SM 24 B2 6.350 5.663 40 20 4.976
114 W 7 P4 31.750 | 29.427 80 40 27.104 1/4 SM 40 P1 6.350 5.938 25 10 5.526
13/8 W 6 P4 34.925| 32.214 80 40 29.503
112 W 6 P4 38.100 | 35.389 80 40| 32.678
158 W 5 P4 41.275| 38.022 80 40 34.769
134 W 5 P4 44.450 41197 80 40 37.944
17/8 W 4.5 P4 47.625 44,011 80 40 40.397
2 W 45 P4 50.800 47.186 80 40| 43.572

Technical31 Think threads with Designed by JSR GROUP
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14. Tap, Thread Limits
%’m, Thread Limits
M for Parallel Pipe Threads (PF-G) M for Parallel Pipe Threads (PS*Rp)

dusuindegamenuunss (PFG) dmsunagmanuunse (PS-Rp)

2

o

=1

Upper 8

Tolerance 5

PNANUFIY | VWIANUFIU S

S

=3

PF 1/16-28 Il 7.723 7142 40 20 6.561 PS 1716-28 Il 7.723 7142 30 50 6.561 5

?

PF 1/8-28 Il 9.728 9.147 40 20 8.566 PS 1/8-28 Il 9.728 9.147 30 50 8.566 8
PF  1/4-19 Il 13.157 |  12.301 50 25 11.445 PS 1/4-19 Il 13.157 | 12.301 50 75 11.445
PF  3/8-19 Il 16.662 | 15.806 50 25| 14.950 PS 3/8-19 Il 16.662 | 15.806 50 75| 14.950
PF  1/2-14 Il 20.955 19.793 55 25, 18.631 PS 1/2-14 Il 20.955 19.793 85 115 18.631
PF  5/8-14 Il 22.911 21.749 55 25| 20.587 PS 5/8-14 Il 22,911 21.749 85 115 20.587
PF  3/a-14 Il 26.441 25.279 55 25 24117 PS 3/4-14 Il 26.441 25.279 85 115 24.117
PF  7/8-14 Il 30.201 29.039 55 25| 27877 PS 7/8-14 Il 30.201 29.039 85 15| 27.877
PF 1-11 Il 33.249 | 31.770 60 30| 30.291 PS 1-11 Il 33.249 31.770 120 150 | 30.291
PF 114-11 Il 41.910 | 40.431 65 30| 38.952 PS 114-11 Il 41.910| 40.431 115 150 | 38.952
PF 11/2-11 Il 47.803 | 46.324 65 30| 44.845 PS 112-11 Il 47.803 | 46.324 115 150 | 44.845
PF| 2= Il 59.614 | 58.135 75 35| 56.656 RS|amesil Il 59.614 | 58.135 105 145| 56.656
PF 21/2-11 Il 75.184 | 73.705 80 40| 72.226 PS 21/2-11 Il 75.184 | 73.705 140 180 | 72.226
PF 3-11 Il 87.884 | 86.405 85 40| 84.926 PS 3-11 Il 87.884 | 86.405 135 180 | 84.926
PF 312-11 Il 100.330 | 98.851 85 40 97.372 PS 4-11 Il 113.080 | 111.551 135 180 | 110.072

PF 4-11 Il 113.030 | 111.551 85 40| 110.072
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14. Tap, Thread Limits

é]yﬂ‘u, Thread Limits

B for Tripod Threads M for Thick Steel Conduit Threads
AnTunaevIaInang dusundemamanuun
%) unit: mm unit: mm
8 . Major Diameter Pitch Diameter Minor Diameter
Diameter N I o % launiduenans Taunae

ho} memm“uﬂ.m N YBANAYT LEAUR IQUUHR'\ MNFHQUJNHW launaen

g_ Basic Size Basic Size Basic Size

5 uniiugIy YUIANUFIY YUIANUFIY

g CTG 16-14 20.955 19.793 18.922

k=2 CTG 22-14 26.441 25.279 24.408

)

a CTG 28-1 33.249 31.770 30.661

(m]
CTG 36-11 41.910 40.431 39.322
CTG 42-11 47.803 46.324 45.215
CTG 54-11 59.614 58.135 57.026
CTG 70-11 75.184 73.705 72.596
CTG 82-11 87.884 86.405 85.296
CTG 92-11 100.330 98.851 97.742
CTG 104 - 11 113.030 111.551 110.442

Technical-35 Think threads with Designed by JSR GROUP
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14. Tap, Thread Limits

%’m, Thread Limits

M for Steel Conduit Threads M for Tire Valve Threads
dwduindemewin dwduindeanadens
unit: mm unit: mm f%)
, Major Diameter Pitch Diameter |  Minor Diameter . Major Diameter Pitch Diameter ,Minor Diameter g
Laur.ﬂqwﬂa“m Uammﬁm munrwmmm*w Lﬂi‘l’l \?’thml IVIL!HNJJ LE\UH’\QUUHR’W-‘I uammﬁm Lﬁurﬂqwnamﬁm’ LE!W«J'\QUEWR’H Lmuﬂé‘m ko)
BasicihSize Basi%Size Ba5|%,S|ze Basi%Size Basi%Size BasicﬂvSize g_
VUINNWUIIU TVUINNUZIUY TVUINNUIIU TVUINNUIIU TVUINNUZIU TVUINNUZIU .,.6
CTC 19-16 19.100 18.343 17.708 5 V1 5.334 4.869 4597 §
CTC 25-16 25.400 24.643 24.008 8 V1 7.798 7.284 7.036 é—
CTC 31-16 31.800 31.043 30.408 8 V2 7.938 7.250 6.782 §
CTC 39-16 38.100 37.343 36.708 9 V1 9.525 9.010 8.661 .
CTC 51-16 50.800 50.043 49.408 10 V 1 9.800 9.380 8.750
CTC 63-16 63.500 62.743 62.108 10 V 2 10.414 9.815 9.350
CTC 75-16 76.200 75.443 74.808 1 V1 11.113 10.287 9.729
12 V1 12.319 11.669 11.176
13 V1 12.700 11.875 11.328
13 Va2 12.700 12.185 11.837
15 V 1 15.137 14.380 13.750
16 V 1 15.875 15.263 14.869
7V 17137 16.380 15.750
17 V 2 17.463 16.775 16.307
17 Vv 3 17.463 16.432 15.748
19 V1 19.050 18.019 17.323
20 V1 20.642 19.885 19.250
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14. Tap, Thread Limits
é]yﬂ‘u, Thread Limits

M for Bicycle Tire Valve Threads

A195UIna8771829199n5897U

unit: mm

Major Diameter

Pitch Diameter

% . Major Diameter Pitch Diameter
=} mum@u:—ma’n UEJF\LﬁsEJ"J Law‘-m{jum
-g) Basic, Size Basic, Size
o YuIniugIy YUIANUFIY
g CTV 5 - 36 5.330 4.872 4.566
o
= CTV 5 - 24 5.100 4.413 3.954
8 CTV 8 - 32 7.900 7.384 7.041
)]
a CTV 8 - 30 8.100 7.550 7183
5V2 5.370 4.760 4.400
6V1 6.160 5.725 5.440
Hl for Bicycle Threads
dusuinaenansenu i

Minor Diameter

BasicﬁuSize BasicJSize

YUINNUIIU TVUINNUZIU
BC 5/16-26 7.94 7.42 6.90
BC 3/8-26 9.53 9.01 8.49
BC 7/16-26 1.1 10.59 10.07
BC 1/2-20 12.70 12.02 11.34
BC 9/16-20 14.29 13.61 12.93
BC 5/8-20 15.88 15.20 14.52
BC 1/16-24 17.46 16.90 16.34
BC 3/4-30 19.05 18.60 18.15
BC 31/32-30 24.61 24.16 23.71
BC 1-24 25.40 24.84 24.28
BC 1.29-24 32.77 32.21 31.65
BC 1.37-24 34.80 34.24 33.68
BC 1716-24 36.51 35.95 35.39
BC 1.45-24 36.83 36.27 35.71
BC 19/16-24 39.69 39.13 38.57

Technical-37 m Think threads with
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M for BSW Threads

dusuinaenianesnviianenu (British Standard Whitworth)

Size

Basic, Size
YUIRfiugIu

3/32 BSW 48 2.381 2.042 32 15 1.704
1/8 BSW 40 3.175 2.768 35 15 2.362

5/32 BSW 32 3.969 3.460 40 18 2.952
3/16 BSW 24 4.762 4.085 44 21 3.407
7/32 BSW 24 5.556 4.879 44 21 4.201
1/4 BSW 20 6.350 5.537 46 23 4.724

5/16 BSW 18 7.938 7.034 49 23 6.130
3/8 BSW 16 9.525 8.509 51 25 7.493

7116 BSW 14 11.112 9.950 56 28 8.788
1/2 BSW 12 12.700 | 11.345 61 30 9.990

9/16 BSW 12 14.288 | 12.933 61 30 11.578
5/8 BSW 11 15.875| 14.396 63 30 12.917

3/4 BSW 10 19.050 17.424 69 33 15.798

7/s BSW 9 22.225| 20.418 69 33 18.611

1 BSW 8 25.400 | 23.367 74 36 21.334

Designed by JSR GROUP
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14. Tap, Thread Limits

%’m, Thread Limits

M for European Parallel Pipe Threads (G) M for European Steel Conduit Threads (Pg)
dusuindeanauuunseglsy (G) . dwiuindemamanglsy (Pg)
unit: mm ‘ unit: mm
[22]
Pitch Diameter ©
wusnguanansiing _g
o
o
kS
YUANUFIY |, E
=3
G 1s-28 - 9728 9.147 43 21 8566 | Pg 7-20 | - 1250  11.89 60 30 11.28 §
G 1/4-19 - 13157 | 12.301 50 25| 11445 | Pg  9-18 | - 15.20| 14.53 60 30| 1386 ©
G 3/8-19 - 16.662 | 15.806 50 25 14.950 Pg 11-18 - 18.60 17.93 60 30 17.26
G 1/2-14 - 20.955| 19.793 57 28 18.631 Pg 13.5-18 - 20.40 19.73 60 30 19.06
G 58-14 - 22911 | 21749 57 28| 20587 | Pg 16-18 | - 2250 | 21.83 60 30 21.16
G 34-14 - 26.441| 25.279 57 28| 24117| | Pg 21-16 | - 28.30 | 27.54 100 50| 2678
G 7/8- 14 - 30.201 | 29.039 57 28 27.877 Pg 29-16 - 37.00 36.24 100 50 35.48
G 1-11 - 33.249 | 31.770 72 36| 30.291
G 114 - 11 - 41.910 | 40.431 72 36 38.952
G 1l2-11| - 47.803 | 46.324 72 36| 44.845
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Bored hole size before tapping ( for thread cutting )
vuasnaufnu (mivitunneu)

1o.

N M for Metric Threads / & wSuinaeumin Unit : mm
g M1 X0.25 M7 X0.75 6.378 6.188 6.33
g M1 X0.2 ¥ M7 X0.5 6.599 6.459 6.56
S | M11x025 M8 x1.25 6.912 6.647 6.85
2 M1.1X0.2 M8 X1 7.153 6.917 7.00
a M1.2X0.25 M 8X0.75 7.378 7.188 733
M1.2X0.2 %M 8X0.5 7.599 7.459 7.56
M1.4X0.3 M 9X1.25 7.912 7.647 7.85
M1.4X0.2 M 9X1 8.153 7.917 8.09
M1.6X0.35 M 9X0.75 8.378 8.188 833
M1.6X0.2 M10X1.5 8.676 8.376 8.60
% M1.7 X0.35 M10X1.25 8.912 8.647 8.85
% M1.7X0.2 M10X1 9.153 8.917 9.09
M1.8X0.35 M10X0.75 9.378 9.188 9.33
M1.8X0.2 % M10X0.5 9.599 9.459 9.56
M2 XO0.4 M11X1.5 9.676 9.376 9.60
M2 X0.25 M11X1 10.153 9.917 10.10
M2.2X0.45 M11X0.75 10.378 10.188 10.33
M2.2X0.25 % M11X0.5 10.599 10.459 10.56
% M2.3X0.4 M12X1.75 10.441 10.106 104
% M2.3X0.25 M12X1.5 10.676 10.376 10.6
M2.5X0.45 M12X1.25 10.912 10.647 10.85
M2.5X0.35 2.221 2121 2.20 M12X1 11.153 10.917 11.09
% M2.6X0.45 2.238 2.113 2.21 % M12X0.5 11.599 11.459 11.56
% M2.6X0.35 2.321 2.221 2.30 M14X2 12.210 11.835 12.1
M3 X0.5 2.599 2.459 2.56 M14X1.5 12.676 12.376 126
M3 X0.35 2.721 2.621 2.70 M14X1 13.153 12.917 13.09
M3.5X0.6 3.010 2.850 2.97 M15X1.5 13.676 13.376 13.60
M3.5X0.35 3.221 3.121 3.20 M15X1 14.153 13.917 14.09
M4 X0.7 3.422 3.242 3.38 M16X2 14.210 13.835 14.1
M4 X0.5 3.599 3.459 3.56 M16X1.5 14.676 14.376 14.6
M4.5X0.75 3.878 3.688 3.83 M16X1 15.153 14.917 15.09
M4.5X0.5 4.099 3.959 4.06 M17X1.5 15.676 15.376 15.60
M5 X0.8 4.334 4.134 4.28 M17X1 16.153 15.917 16.09
M5 X0.5 4.599 4.459 4.56 M18X2.5 15.744 15.294 15.6
M5.5X0.5 5.099 4.959 5.06 M18X2 16.210 15.835 16.1
M6 X1 5.153 4.917 5.09 M18X1.5 16.676 16.376 16.6
M6 X0.75 5.378 5.188 533 M18X1 17.153 16.917 17.09
X M6 X0.5 5.599 5.459 5.56 M20X2.5 17.744 17.294 17.6
M7 X1 6.153 5.917 6.09
The recommended tap drill sizes indicated above are for JIS 6H (Class 2) Metric Threads.
«+ D1: Minor diameter of JIS 6H (Class 2) internal thread. The Minor diameters D1 shown in () are of 5H (Class 2) for coarse threads and of 4H « 5H (Class 1) for fine threads.
+ 3Marked sizes have been eliminated from JIS.
suniluushfuuudmiu JIS 6H (rana 2) indeantn
« D1 + durAudnaslaundeanes JIS 6H (paa 2) indoalu. durkigudnanilaundos D1 uanslu (), SH (Aana 2) dmiunduaveIu wag aHSH (rana 1) dmiundeandon

3% qunitlilu Jis

Designed by JSR GROUP
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15.

Bored hole size before tapping ( for thread cutting )
YungnouA1y (fmiuindeiaiow)

Unit: mm

Description of products

Mlnor diameter of internal threads (D) Bored hole size Minor diameter of internal threads (D) | Bored hole size
YN e in. / e W

M20X 2 18.210 17.835 18.1 M38x1.5

M20x1.5 18.676 18.376 186 M39 X4 35.1
M20X 1 19.153 18.917 19.09 M39x 3 36.1
M22X2.5 19.744 19.294 196 M39 X 2 37.1
M22 X2 20.210 19.835 20.1 M39X1.5 37.6
M22x1.5 20.676 20.376 206 M40x 3 37.1
M22X 1 21.153 20.917 21.09 M40 X 2 38.1
M24 X3 21.252 20.752 21.1 M40x1.5 386
M24 X2 22.210 21.835 221 M42X4.5 37.6
M24X1.5 22.676 22.376 226 M42 X 4 38.1
M24 X1 23.153 22.917 23.09 M42 X3 39.1
M25X 2 23.210 22.835 23.1 M42 X 2 40.1
M25X1.5 23.676 23.376 236 M42X1.5 40.6
M25 X1 24.153 23.917 24.09 M45x 4.5 40.6
M26X 1.5 24.676 24.376 246 M45 X 4 411
M27 X3 24.252 23.752 24.1 M45x 3 42.1
M27 X2 25.210 24.835 25.1 M45 X 2 43.1
M27X1.5 25.676 25.376 256 M45x1.5 436
M27 X1 26.153 25.917 26.09 M48 X5 43.1
M28 X 2 26.210 25.835 26.1 M48 X 4 441
M28X 1.5 26.676 26.376 26.6 M48x 3 45.1
M28 X 1 27.153 26.917 27.09 M48 X 2 46.1
M30X3.5 26.771 26.211 26.6 M48%1.5 46.6
M30X 3 27.252 26.752 27.1 M50 3 47.1
M30X 2 28.210 27.835 28.1 M50 X 2 48.1
M30%1.5 28.676 28.376 286 M50%1.5 486
M30X 1 29.153 28.917 29.09 M52% 5 47.297 46.587 47.1
M32 X 2 30.210 29.835 30.1 M52 4 48270 47.670 48.1
M32X1.5 30.676 30.376 30.6 M52x% 3 49.252 48.752 49.1
M33x3.5 29.771 29.211 296 M52 2 50210 49.835 50.1
M33x3 30.252 29.752 301 M52x 1.5 50.676 50.376 50.6
M33x2 31.210 30.835 ikl M55 4 51270 50.670 511
M33% 1.5 31.676 31.376 316 M55 3 52952 51752 o
M35x1.5 33.676 33.376 336 — 53210 52835 -
Vit 2 28 81.670 3 M55% 1.5 53.676 53376 536
SRS 33.252 82.752 331 M56x 5.5 50.796 50.046 50.6
e 34.210 33.835 341 M56% 4 52.270 51.670 52.1
M36x1.5 34.676 34.376 346 M36x 3 53250 [ 31

Designed by JSR GROUP
Copyright © 2015 JSR GROUP, All rights reserved.
vuhlmsunsneuldsuougnnmauisn

Think threads with

Technical-40

YAMAWA s



15. Bored hole size before tapping ( for thread cutting )

wAgnoumU @msunusinide)

M for Metric Threads / dwfundgaunsn

unit: mm

Minor diameter of internal threads (D) Bored hole size ameter of internal threads (D) Bored hole size
%) R ARG o e anande]
g urnguenansiaundeveandealu (D1) A Auenansl gavendealu (1) nnng
_S— M58 X 4 54.270 53.670 54.1 M72X3 69.252 68.752 69.1
o
s M58X 3 55.252 54.752 55.1 M72X2 70.210 69.835 70.1
:S_ M58X 2 56.210 55.835 56.1 M72X1.5 70.676 70.376 70.6
§ M58x 1.5 56.676 56.376 56.6 M75Xx 4 71.270 70.670 711
a M60Xx5.5 54.796 54.046 54.6 M75X3 72.252 71.752 721
M60 X 4 56.270 55.670 56.1 M75Xx2 73.210 72.835 73.1
M60% 3 57.252 56.752 57.1 M75X1.5 73.676 73.376 73.6
M60 X 2 58.210 57.835 58.1 M76X6 70.305 69.505 70.1
M60X% 1.5 58.676 58.376 58.6 M76X 4 72.270 71.670 721
M62 X 4 58.270 57.670 58.1 M76x3 73.252 72.752 731
M62x 3 59.252 58.752 59.1 M76Xx2 74.210 73.835 741
M62x 2 60.210 59.835 60.1 M76X1.5 74.676 74.376 74.6
M62% 1.5 60.676 60.376 60.6 M78%2 76.210 75.835 76.1
M64 X6 58.305 57.505 58.1 M80 X 6 74.305 73.505 74.1
M64 X 4 60.270 59.670 60.1 M80 X 4 76.270 75.670 76.1
M64 X3 61.252 60.752 61.1 M80 X3 77.252 76.752 771
M64 <2 62.210 61.835 62.1 M80x2 78.210 77.835 78.1
M64 1.5 62.676 62.376 62.6 M80X 1.5 78.676 78.376 78.6
M65x 4 61.270 60.670 61.1 M82x2 80.210 79.835 80.1
M65X 3 62.252 61.752 62.1 M85X 6 79.305 78.505 791
M65X% 2 63.210 62.835 63.1 M85x 4 81.270 80.670 81.1
M65Xx1.5 63.676 63.376 63.6 M85X 3 82.252 81.752 82.1
M68 X 6 62.305 61.505 62.1 M85Xx2 83.210 82.835 83.1
M68 X 4 64.270 63.670 64.1 M90 X 6 84.305 83.505 84.1
M68 X 3 65.252 64.752 65.1 M90 X 4 86.270 85.670 86.1
M68 %X 2 66.210 65.835 66.1 M90 X3 87.252 86.752 87.1
M68% 1.5 66.676 66.376 66.6 M90 %X 2 88.210 87.835 88.1
M70X6 64.305 63.505 64.1 M95X 6 89.305 88.505 89.1
M70Xx 4 66.270 65.670 66.1 M95 X 4 91.270 90.670 91.1
M70% 3 67.252 66.752 67.1 M95X 3 92.252 91.752 92.1
M70X%2 68.210 67.835 68.1 M95Xx2 93.210 92.835 93.1
M70Xx1.5 68.676 68.376 68.6 M100X 6 94.305 93.505 94.1
M72x6 66.305 65.505 66.1 M100Xx 4 96.270 95.670 96.1
M72X 4 68.270 67.670 68.1 M100X3 97.252 96.752 e
M100 2 98.210 97.835 98.1
+ D1: Minor diameter of JIS 6H (Class 2) internal thread.
« D1 @ iumAuenanslaundenved JIS 6H (aana 2) indealu.
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15. Bored hole size before tapping ( for thread cutting )
ﬁumm;dau%m (@wmdumudndou)

B for Unified Threads /#msunaunih

Size i stnarfimmartos o | o e 22 b ot ot B""?ﬁﬂz £
No. 0 - 80UNF 1.305 1.182 1.27 5/8 - 11UNC 13.868 13.386 13.8 8
No. 1 - 64UNC 1.582 1.425 1.54 5/8 - 18UNF 14.681 14.351 14.60 %
No. 1 - 72UNF 1.612 1.474 1.58 5/8 - 24UNEF 14.986 14.732 14.92 S
No. 2 - 56UNC 1.871 1.695 1.83 3/4 - 10UNC 16.840 16.307 16.7 §-
No.2 - 64UNF 1.912 1.756 1.87 3/4 - 16UNF 17.678 17.323 17.59 §
No. 3 - 48UNC 2.146 1.941 2.09 3/4 - 20UNEF 17.957 17.679 17.89 o
No. 3 - 56UNF 2.197 2.025 2.15 7/8 - QUNC 19.761 19.177 19.6
No. 4 - 40UNC 2.385 2.157 233 7/8 - 14UNF 20.675 20.270 20.6
No. 4 - 48UNF 2.458 2.271 241 7/8 - 20UNEF 21.132 20.854 21.06
No.5 - 40UNC 2.697 2.487 2.64 1 - 8UNC 22.606 21.971 225
No. 5 - 44UNF 2.740 2.551 2.69 1 - 12UNF 23.571 23.114 235
No. 6 - 32UNC 2.895 2.642 2.83 1 - 14UNS 23.825 23.445 23.7
No. 6 - 40UNF 3.022 2.820 2.97 1 - 20UNEF 24.307 24.029 24.24
No. 8 - 32UNC 3.530 3.302 347 11/8 -7UNC 25.349 24,638 25.2
No. 8 - 36UNF 3.606 3.404 3.55 11/8 - 8UN 25.781 25.146 25.6
No.10 - 24UNC 3.962 3.683 3.89 1 1/8-12UNF 26.746 26.289 26.6
No.10 - 32UNF 4.165 3.963 412 1 1/8-18UNEF 27.381 27.051 27.30
No.12 - 24UNC 4.597 4.344 4.53 1 1/4- 7TUNC 28.524 27.813 284
No.12 - 28UNF 4.724 4.496 4.67 1 1/4 - 8UN 28.956 28.321 28.8
No.12 - 32UNEF 4.826 4.623 4.78 1 1/4-12UNF 29.921 29.464 29.8
1/4 - 20UNC 5.257 4.979 5.19 1 1/4-18UNEF 30.556 30.226 3047
1/4 - 28UNF 5.588 5.360 5.53 13/8 - BUNC 31.115 30.353 30.9
1/4 - 32UNEF 5.689 5.487 5.64 1 3/g - 8UN 32.131 31.496 32,0
5/16 - 18UNC 6.731 6.401 6.65 1 3/8-12UNF 33.096 32.639 33.0
5/6 - 24UNF 7.035 6.782 6.97 1 3/8-18UNEF 33.731 33.401 33.65
5/16 - 32UNEF 7.264 7.087 7.22 1 1/2 - BUNC 34.290 33.528 34.1
3/8 - 16UNC 8.153 7.798 8.07 11/2- 8UN 35.306 34.671 35.2
3/8 - 24UNF 8.636 8.382 8.57 1 1/2-12UNF 36.271 35.814 36.2
3/8 - 32UNEF 8.864 8.662 8.81 1 1/2-18UNEF 36.906 36.576 36.82
716 - 14UNC 9.550 9.144 9.5 1 5/8 - 8UN 38.481 37.846 383
7he - 20UNF 10.033 9.729 9.96 1 5/8-12UN 39.446 38.989 39.3
7he - 28UNEF 10.337 10.135 10.29 1 5/8-18UNEF 40.081 39.751 40.00
1/2 - 13UNC 11.023 10.592 10.9 1 3/4- 5UNC 39.827 38.964 39.6
1/2 - 20UNF 11.607 11.329 11.54 13/4 - 8UN 41.656 41.021 415
1/2 - 28UNEF 11.938 11.710 11.88 1 3/4-12UN 42.621 42.164 425
9/16 - 12UNC 12.446 11.989 123 2 - 45UNC 45.593 44.679 454
9/16 - 18UNF 13.081 12.751 13.00 2 - 8UN 48.006 47.371 47.9
9/16 - 24UNEF 13.385 13.132 13.32 2 - 12UN 48.971 48.514 489
*The rfcommended tap drill sizes indicated above are for JIS Class 2B UNC & UNF threads, and ANSI B1.1 Class 2B UNEF, UN & UNS threads.
« YUV WA uUY @ msU JIS Aad 2B a3 UNC & UNF uaz ANSI BL1 Aand 2B 1nde UNEF, UN & UNS
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15. Bored hole size before tapping ( for thread cutting )

YuAgneuUnu (Fmsuausinidew)

M for Helical Coil Wire Thread Inserts, Metric Threads B for Helical Coil Wire Thread Inserts, Unified Threads
dmsualsaasunden, ndeauunsn dmsuasaianges, indusils
% ' . . - Unitmm . ' . unit: mm
3 Nominal size Bored hole size / w3 Bored.U D‘o‘le size Minor dlqmetgr of |rlternal th:eads (Dy) Bored hole size
o RE ST in. (ref:) Laum@,uUnm-ﬂlﬂul,ﬂammaﬂmam’Lu (DY), Ju1ng
2 U snim2 xo4 2.16 2.10 2.15 Mi . (ref.)
5 el
g STIM 2.5X0.45 2.68 2.60 2.66 STI No. 2 - 56 UNC 2.440 2.284 2.40
_§_ STIM 2.6X0.45 2.78 2.70 276 STI No. 4 - 40 UNC 3.180 2.985 3.13
g STIM 3 X0.5 3.20 3.12 3.18 STl No. 4 - 48 UNF 3.121 2.962 3.08
8 STIM 4 X0.7 4.30 417 4.27 STI No. 5 - 40 UNC 3.487 3.315 3.44
STIM 5 X0.8 5.33 5.16 5.29 STI No. 6 - 32 UNC 3.878 3.678 3.83
STIM 6 X1 6.42 6.25 6.38 STI No. 6 - 40 UNF 3.817 3.645 3.77
STIM 8 X1.25 8.52 8.31 8.47 STI No. 8 - 32 UNC 4.523 4.339 4.48
STIM10 X1.5 10.62 10.37 10.56 STI No. 8 - 36 UNF 4.498 4.321 4.45
STIM10 X1.25 10.52 10.31 10.47 STI No. 10 - 24 UNC 5.283 5.055 5,23
STIM10X1 10.42 10.25 10.38 STl No. 10 - 32 UNF 5.184 4.999 5.14
STIM12X1.75 12.73 12.43 12.66 STI No. 12 - 24 UNC 5.943 5.715 5.89
STIM12X1.5 12.62 12.37 12.56 STI 1/4 - 20 UNC 6.868 6.625 6.81
STIM12X1.25 12.52 12.31 12.47 STI 1/4 - 28 UNF 6.720 6.546 6.68
STIM14X2 14.83 14.49 14.75 STI 5/16 - 18 UNC 8.488 8.243 8.43
STIM14X1.5 14.62 14.37 14.56 STI 5/16 - 24 UNF 8.351 8.167 8.31
STIM14X1.25 14.52 14.31 14.47 STI 3/8 - 16 UNC 10.126 9.868 10.06
STIM16X2 16.83 16.49 16.75 STI 3/8 - 24 UNF 9.931 9.754 9.89
STIM16X1.5 16.62 16.37 16.56 STI 7/16 - 14 UNC 11.783 11.507 11.71
STIM18X2.5 19.04 18.58 18.93 STI 7/16 - 20 UNF 11.584 11.387 11.53
STIM18X1.5 18.62 18.37 18.56 STI 1/2 - 13 UNC 13.393 13.122 13.33
STIM20X2.5 21.04 20.58 20.93 STI 1/2 - 20 UNF 13.172 12.975 13.12
STIM20X 1.5 20.62 20.37 20.56 STI 5/8 - 11 UNC 16.672 16.376 16.60
STIM22X2.5 23.04 22.58 22.93 STI 5/8 - 18 UNF 16.385 16.180 16.33
STIM22X 1.5 22.62 22.37 22.56 STI 3/4 - 16 UNF 19.608 19.393 19.55
STIM24 X3 25.25 24.70 25.11
STIM24X 1.5 24.62 24.37 24.56

« The figures listed above are according to the data provided by helical coil wire insert manufacturers.
- faviissylitwiuufeyailisunannduinausaasunge
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M for Whitworth Threads / dwSuindeiiniisn

15. Bored hole size before tapping ( for thread cutting )

WWIAFNBUAU (FmSuniudniden)

B for Sewing Machine Threads /dwiundsuaiosinngh

Unit: mm Unit: mm
Size Minor diameter of internal threads (D. 1) Sl fiele e
YUIN Laummuunmalﬂumauu‘uaamam"l,u VN
%1/8 W 40 (2.362) (ref)
%3716 W 24 (3.744) (3.406) 366 S SR 1281 1211 126
220 5.204 2912 =13 5/64 SM 64 1.593 1.513 1.57
5/6 W 18 6.670 6.340 6.59 %% SMS6 1.936 1.841 1:91
38 W16 8.113 7733 S 3/32 SM 100 2.156 2.081 2.14
The W 14 9.508 9.048 94 /8 SM40 2.551 2.421 2.52
12 W12 10.830 10.310 107 /s SM 44 2.605 2.485 2.58
916 W 12 12.418 11.898 123 964 SM 40 2.948 2.818 2.92
5/8 W 11 13.817 13.257 13.7 /64 SM 40 3.742 3.612 3.71
3/4 W10 16.778 16.178 16.6 3/16 SM 24 3.658 3.498 3.62
78 W 9 19.691 19.031 195 3/16 SM 28 3.844 3.684 3.80
w 8 22,514 21.814 223 3/16 SM 32 3.980 3.820 3.94
+ D1: Minor diameter of JIS Class 2 internal thread. / o1 : usivguinailaunises Jis asa 2 indeily 3/16 SM 40 4.138 4.008 4.11
e e e L CEE s | asa | am
15/64 SM 28 5.055 4.875 5.01
1/4 SM 24 5.266 5.086 5.22
1/4 SM 40 5.726 5.596 5.69
B for Pipe Threads /#&w3undewie
OPS, Rp OPF, G

Size
UYUIN

Size
YU

Designed by JSR GROUP

Copyright © 2015 JSR GROUP, All rights reserved.
vuhlmsunsneuldsuougnnmauisn

PS 1/16- 28 6.632 6.490 PF 1/6- 28 6.843 6.561 6.77
PS 1/8 - 28 8.637 8.495 8.60 PF 1/8 - 28 8.848 8.566 8.78
PS 14 - 19 11.549 11.341 11.50 PF 1/4 - 19 11.890 11.445 11.78
PS 3/8 - 19 15.054 14.846 15.00 PF 3/8 - 19 15.395 14.950 15.28
PS 12 - 14 18.773 18.489 187 PF 1/2 - 14 19.172 18.631 19.0
PS 3/4 - 14 24.259 23.975 242 PF 5/8 - 14 21.128 20.587 21.0
PS 1 - 11 30.472 30.110 304 PF 3/4 - 14 24.658 24.117 245
PS 11/4-11 39.133 38.771 39.0 PF 7/8 - 14 28.418 27.877 283
PS 1 1/2-11 45.026 44.664 449 PF 1 - 11 30.931 30.291 30.8
PS 2 - 11 56.837 56.475 56.8 PF 1 1/8-11 35.579 34.939 354

PF 1 1/4-11 39.592 38.952 39.4

PF 1 1/2-11 45.485 44.845 453

PF 1 3/4-11 51.428 50.788 513

PF 2 - 11 57.296 56.656 57.1

Description of products

Technical-44
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15. Bored hole size before tapping ( for thread cutting )

uIngneunU (Emsumuiniiew)

Bl for American Standard Pipe Thread

AMIUNFEIMRNINIFINANITTRINTN

%) ) )

k3 unit: mm unit: mm

=

°

o Bored hole size Bored hole size

o WA YUINg

ks (ref.) (ref.)

5

%_ NPSC 1/8 - 27 8.813 8.636 8.77 NPSM 1/8 - 27 9.246 9.094 9.21

8 NPSC 1/4 - 18 11.592 11.329 11.53 NPSM 1/4 - 18 12.217 11.888 12.13

[0

o NPSC 3/8 - 18 14.919 14.656 14.85 NPSM 3/8 - 18 15.554 15.317 15.49
NPSC 1/2 - 14 18.501 18.161 18.4 NPSM 1/2 - 14 19.278 18.974 19.2
NPSC 3/ - 14 23.835 23.495 23.7 NPSM 3/4 - 14 24.638 24.334 24.5
NPSC 1 - 115 29.903 29.490 29.8 NPSM 1 - 115 30.759 30.506 30.7

M for Dryseal American Standard Pipe Thread

AMFUNEEINBNINIFINENTTRINTN
unit: mm

Minor diameter of internal threads

aunAugnanslaundeiveanigaly Pored hole sig

VUG
i

NPSF 1/8 - 27 8.740 8.652 8.72
NPSF 1/4 - 18 11.363 11.232 11.33
NPSF 3/8 - 18 14.803 14.672 14.77
NPSF 12 - 14 18.288 18.118 18.2
NPSF 3/4 - 14 23.634 23.465 23.5
NPSF 1 - 11.5 29.669 29.464 29.6

m Think threads with
836 YAMAWA

Designed by JSR GROUP
Copyright © 2015 JSR GROUP, All rights reserved.
dahlumeunsneuldFuougnfnnmauidn



15. Bored hole size before tapping ( for thread cutting )

%‘Lﬂﬂiﬂa‘u(ﬂ?ﬂ (mmum‘ummaa‘u)

B Recommended Bored Hole Size Table for Taper Pipe Threads (PT) (refer to JIS B 0203)
dmsuinfgmaunsgu

<Remarks during tapping / veadunasznaen1satus>

+ PT internal threads have R design on their crests. The taps should cut threads with their thread root.
ndealu PT fin1seenuuul R egfiveniniien. mulzdnndeimegiureunien
- On thread havmg non- fuII threads, if you are going to cut effective thread length £, use the tap of long type.

mmaamsmmamwmmma 0 uumaa'mmlmmm ELMI%MWULLUUEI’]'J (mmwmuam) unit: mm

Recommended Bored Hole
Sizes (reference)

Thread Standards / \ndgaunsgiu Minor Diameter / Laum@us’nawimumém reference / o1

When Threads | When Threads
Pipe End have non-Full | do not have the
(Workpiece Face)| ~ Threads non-Full Threads
(Basic Diamater ) 3 i )

Basic Diameter
Position

Effective Thread Length
)

Description of products

Maximum Size of Straight | Basic Djameter Position
Bored Hole

VUINFIGAVDIZAS

When Threads I
do not have the 3 ipe WhenThreads
non-Full 19 (o NP do nothave
Threads” Ua the non-Full
P Threads Threads
1

When Threads
have non-| FuII

nagafinded
T

PT 1/6- 28| =+ 0.071 +1.13 6.2 4.4 6.561 6.174 6.286 6.1 6.2 13.0 10.5
PT 1/8 - 28| =+ 0.071 +1.13 6.2 4.4 8.566 8.179 8.291 8.1 8.2 13.0 10.5
PT 14 - 19| *0.104 *1.67 9.4 6.7 11.445 10.858 11.026 10.7 10.9 21.0 12.5
PT 3/8 - 19| *0.104 *1.67 9.7 7.0 14.950 14.344 14.513 14.2 14.4 21.0 14.0
PT 12 - 14| *+0.142 +2.27 12.7 9.1 18.631 17.837 18.062 17.6 17.9 25.0 17.0
PT 3/4 - 14| *+0.142 +2.27 141 10.2 24.117 23.236 23.480 23.0 23.3 25.0 19.0
PT 1- 11| +0.181 +2.89 16.2 11.6 30.291 29.279 29.566 29.0 29.3 32.0 22.0
PT 114 - 11| *0.181 +2.89 18.5 13.4 38.952 37.796 38.115 37.6 37.9 32.0 24.5
PT 112 - 11 | *0.181 +2.89 18.5 13.4 44.845 43.689 44.008 43.5 43.8 32.0 25.5
PT 2-11| *o0.181 +2.89 22.8 16.9 56.656 55.231 55.600 55.0 55.4 35.0 28.0

Note 1) Length toward End of Smaller Diameter from Baisc Diameter Position
1) mmeluvishevesduIgUENaAENNFUIAuHIgUENaNY

Remarks 1.0pening of Internal Thread (Face of workpiece) is

When Threads have WheniThreads ot RIS Basic Diameter Position.
Eonillliicads the non-Full Threads eLve 1. mLmudLsmaamaﬁﬂu (Fvnvedtuay) Ao
® Basic Diameter Position ® ﬂﬂLﬁuN’]ﬂuﬁJﬂa’NWUﬁ’]u

Remarks 2. Effective Thread Length has 2 types, with non-Full
Thread Type and without non-Full Thread Type.
NUBWR 2. ANENIVBNNALIE 2 Ussnn Ao LLUULﬂammmﬂLLUU oy

Lﬂaaﬂmmmm‘uu
Remarks 3. Concernlng bored hole shape, considering load on

\

!

\ taps, taper bored hole is recommended.

‘ RUBLUG 3. Lmumvmmumwunusﬂsﬂwmsm” IVWEJSLR]’]“‘
|

|

|

@(2)
® ()

ﬂlmmﬂmsmm"m

Remarks 4. When applying taper bored hole, by referring to values
shown in columns @-®~®, prepare the taper hole by
using pipe reamer (1/16 taper). By referring to values
shown in columns @ and @, select the drill diameter
before reaming by taking reamer’s margin into account.

WL 4. Lma‘hﬁuwmmas % wmmmmam’lu@@ ®
ma%mwﬂmﬂm reamer (1U931/16) I@Bawaqmﬂ@D
waz ® meudonmonanzitvuadumnAuenatslnvze

Remarks 5.When preparing straight bored Tmle, by referring
to values shown in columns @ and @, select drill
diameter. L . . .

WUIBLYG 5. LEINTWINLEURIAUENAIADNEIIY Ingenedeann
AMLandlun1ING, © Lien3ougns

I
!
|
|
@
I
|
|
|
1

Designed by JSR GROUP Think threads with Technical-46
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15. Bored hole size before tapping ( for thread cutting )

YIAgNeuUnIU (Fmsumusinidew)

Bl Recommended Bored Hole Size Table for American Taper Pipe Threads (NPT) (Refer to ANSI/ASME B1.20.1-1983)
Fuuzivuaguuuaes dmuindeimeuuuaes aiudn1 (NPT) (91985910 ANSI / ASME B1.20.1-1983)

unit: mm

% Bored Hole
. . 2 0 g g = Size

_§ Minor Diameter / Lﬁum@uaﬂamlﬂumam (reference)

% Maximum Size Basic [?igmeter

s of Straight Bored lPO.s““”,‘

Re) :

s

3]

2 “--“ﬂn-““-__

(=) 116 - 27 4.064 2.822 6.886 6.510 6.388 0.122 6.080 5.958 0.122 6.05 12.00
NPT 1/8-27 4102 2.822 6.924 8.857 8.736 0.122 8.425 8.303 0.122 8.39 12.05
NPT 1/4-18 5.786 4.234 10.020 11.514 11.357 0.157 10.888 10.730 0.157 10.85 17.45
NPT 3/8-18 6.096 4.234 10.330 14.953 14.796 0.157 14.308 14.150 0.157 14.27 17.65
NPT 1/2-14 8.128 5.443 13.571 18.485 18.323 0.163 17.637 17.475 0.163 17.60 22.85
NPT 3/a-14 8.611 5.443 14.054 23.831 23.668 0.163 22.952 22.790 0.163 22.91 22.95
NPT 1-115 10.160 6.627 16.787 29.868 29.696 0.173 28.819 28.647 0.173 28.78 27.40
NPT 11/4-11.5 10.668 6.627 17.295 38.625 38.452 0.173 37.544 37.372 0.173 37.50 28.10
NPT 11/2-11.5 10.668 6.627 17.295 44.695 44.522 0.173 43.614 43.441 0.173 43.57 28.40
NPT 2-115 11.074 6.627 17.701 56.732 56.560 0.173 55.626 55.454 0.173 55.58 28.00

Technical47 m
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Remarks 1. Pipe End is Basic Dlameter Position (E1).

AUBLAR 1. ﬂawwaﬂaﬁlmaumﬂuﬂﬂawwumu (E1)

Remarks 2. Effective Thread Length is the length away from
Pipe End by (L1+L3). ‘

V8LMG 2. ANENIVBANALIREANE1IBENIINYAIENE
(L1+L3)

Remarks 3. Concerning bored hole shape, considering load
on taps, taper bored hole is recommended.

YNNG 3. Lmum/lﬁmﬂ‘um’m‘uumiﬂiﬁwaﬁmw g3y
glannmssuuzth

Remarks 4. When applying taper bored hole, by referring
to values in shown columns &), ® and ®, ©®),
prepare the taper hole by using pipe reamer
(1/16 taper). By referring to values shown in
column @, select the drill diameter before
reaming by taking reamer’s margin into account.

N 4. LN@I‘UiLLUULGlLﬂ@i awumammmaﬂﬂu@ ®,®,
©) mmmiﬂmlmﬂh reamer (191e31/16)
Imamammm@ ApdLdaNgoNiAY

wmmmaumﬂuaﬂmﬂmum EAtY
Remarks 5. When preparlng straight bored hole, by referring

to values shown in column (9, select drill
diameter. 3

YNNG 5. Laaﬂ‘ummLaumﬂuaﬂmﬂﬂaﬂmm Imamaaamﬂ
mmmmﬂumiw (D) Lwalmamma

Designed by JSR GROUP
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15. Bored hole size before tapping ( for thread cuttlng )

°1Jmh3houm°u (amaumwmaou)

Il Recommended Bored Hole Size Table for American Dryseal Taper Pipe Threads (NPTF) (Refer to ANSI B1.20.3-1976, re-confirmed in 1982)
Fuuzirvuaguuuaes dwiuindeamauuuiaes a3t (NPTF) (81989970 ANSI B1.20.3-1976, U3uuss 1982)

unit: mm

Bored Hole | reference / IR

. : v - Size owds 3

Minor Diameter / laurngugnanslauingen (reference) Eo]

o 9 Tap /mu o

L1 = L1+L3+1P i =

(3P) N PN (LB Maximum Size | Basic Diameter )

i = - : of Straight Bored Position [

P H0|e amaumﬂumma 9

AgeEnuaszAsa > §

| :

NPTF 146- 27 4.064 2.822 7.827 6.505 6.414 0.091 6.015 5.923 0.091 5.99 12.00 =
NPTF  1/8- 27 4102 2.822 7.865 8.852 8.761 0.091 8.362 8.270 0.091 8.34 12.05
NPTF  1/4- 18 5.786 4.234 11.431 11.484 11.397 0.086| 10.770| 10.684 0.086 10.75 17.45
NPTF 3/8- 18 6.096 4.234 11.741 14.923 14.836 0.086| 14.189 14.103 0.086 14.17 17.65
NPTF  1/2- 14 8.128 5.443 15.386 18.419 18.333 0.086 17.459 | 17.373 0.086 17.44 22.85
NPTF  3/4- 14 8.611 5.443 15.868 23.764 23.678 0.086| 22.773| 22.687 0.086 22.75 22.95
NPTF 1- 115 10.160 6.627 18.996 29.812 29.726 0.086| 28.625| 28.538 0.086 28.60 27.40
NPTF 11/4- 11.5 10.668 6.627 19.504 38.569 38.483 0.086| 37.350| 37.263 0.086 37.33 28.10
NPTF 11/2- 11.5 10.668 6.627 19.504 44.639 44.552 0.086| 43.420| 43.334 0.086 43.40 28.40
NPTF 2- 115 11.074 6.627 19.910 56.677 56.590 0.086| 55.432| 55.345 0.086 55.41 28.00

Remarks 1. Pipe End is Basic Dlameter Position (E1).

NUBLAR 1. ﬂmowaﬂaﬂmaumhuaﬂawwumu (E1)

Remarks 2. Effective Thread Length is the length away from Pipe
End by (L1+L3+1P).

HAND ENGAGEMENT(La)+L3 NUBWR 2. AINENITBRNGEIRBANEIRENIINUAETE
“+ ONE TURN FULL THREAD (L1+L3+1P) o
Remarks 3.Concerning bored hole shape, considering load on
L3=3p b taps, taper bored hole is recommended.
NUIBLUG 3. LLiQ‘Uﬂ‘VWI’]ﬂ‘UmU‘UUﬂUiUiN‘U@ﬂiLﬁ]’W Iﬂiﬁl,m“’
NPTF INTERNAL THREAD ﬁlﬂﬁ]’]ﬂ(ﬁ]’]i']dl,l,uuu']
Remarks 4. When applying taper bored hole, by referring to values
shown in columns &), ® and ®, (9, prepare the taper

NPTF EXTERNAL THREAD hole by using pipe reamer (1/16 taper). By referring to

;‘ o { values in shown column @, select the drill diameter
before reaming by taking reamer’s margin into account.
WELAR 4. LN@I‘USLLUUL@LUEE awmmemmmamﬂu@ ®, ®),
©) SZNfﬂwLG]iEJQJiIWEJM reamer (LﬁaLUail/M)Iﬂ&JaN’eNmﬂ

@ noYLEDNABNIRY mﬁumrﬂLaumhuoﬂmﬂwmmwam
Remarks 5.When preparing straight bored hole, by referring to

values shown in cqumn a, select dr|II diameter.
RUIBLUR 5. Laaﬂ‘ummaummanmﬂhaﬂmm Imemaoamﬂ
mmmmi‘umiw (D) Lwamwmma

Es3

MPercentage of Thread Engagement & Relation between Percentage of Thread Height and Area Removed at A Thread Height
@@i’]i@EJﬁWUENN’JﬁiJNﬁGU@ﬂLﬂﬁEJ’J & omﬁaoa%a&mmawaﬂmam LLauWuVWmﬂL@’WE]E]ﬂ’/\ﬂ’J’WJJ?NSUENLﬂaEJ’J

Perc ige of Thread Engagement

internal

i A
Units area & per row threads

Basic Major Dia. — Hole Size Before Tapping
2X (Basic Thread Overlap)

X 100

66.7

percentage of Thread Height (%)
50
33.3
16.7
>%
o }
6.2
16.7
31.2
50
percentage of Area Removed (%)

83.3

73

asic Thread Overlap

Metric & Unified Thread 0.5413P
Whitworth Thread 0.5664P \
Pipe Thread (Rc, Rp, G, PT, PS, PF)  0.6403P :

100
100

P=Pitch

As shown above, when the thread height increases, the amount of material to be removed increases rapidly, so it is an advantage to tap users to keep the hole size (thread minor diameter) as large a
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1 6 Bored hole size before tapping ( for thread forming )
" awnegnoumu @msuaudaiiugy)

M for Metric Threads / dwiundgaunin

unit: mm

Hole size depending on ref._ Minor diameter of Hole size depending on ref.. Minor diameter of
f7) percentage of thread , internal threads percentage of thread , internal threads
3} engagement neusnanslauinge) engagement wunguenanlaungen
-g WNAYDIF WTuBY DT YBAUNALIU ety Wiveyiuwesidu vaaindely
o VOINDIAUNAVDIAUNGLD (5H/6H) VDINDIAUNAVDUNAED (5H/6H)

o
3 o o [ o [ |
) G4 | 089 | 090 | 092 G5 457 | 462 | 466
'*S_ M1x 0.25 0.785 | 0.729
= G5 0.90 0.91 0.93 G6 4.59 4.63 4.67
8 M5x0.8 4.334 4134
D G4 1.09 1.10 1.11 G7 4.60 4.64 4.68
(m] M1.2x 0.25 0.983 0.929
G5 1.10 1.11 1.13 G8 4.61 4.65 4.70
G4 1.26 1.28 1.30 M5x0.5 G7 4.77 4.80 4.82 4.599 4.459
M1.4x3 1.142 1.075
G5 1.28 1.29 1.31 G5 5.46 5.51 557
G4 1.43 1.44 1.46 G6 5.47 5.53 5.58
M1.6x0.35 1.321 1.221 M6x1 5.153 4.917
G5 1.44 1.46 1.48 G7 5.49 5.54 5.59
G4 1.52 1.54 1.56 G8 5.50 5155 5.61
% M1.7x0.35 G5 1.54 1.56 1.58 1.421 1.321 G6 5.61 5.65 5.69
M6x0.75 5.378 5.188
G6 1.55 1.57 1.59 G7 5.62 5.66 5.70
G4 1.62 1.64 1.66 % M6x0.5 G6 5.76 5.78 5.81 5599 | 5.459
M1.8x0.35 1.521 1.421
G5 1.64 1.66 1.68 G6 6.47 6.52 6.58
M7x1 6.153 5.917
G4 1.79 1.81 1.83 G7 6.48 6.54 6.59
M2x0.4 G5 1.80 1.82 1.84 1.679 1.567 M7x0.75 G7 6.62 6.66 6.70 6.378 6.188
G6 1.81 1.83 1.86 G7 7.36 7.43 7.49
M8x1.25 6.912 6.647
G4 1.89 1.90 1.91 G8 7.37 7.44 7.51
M2x0.25 1.785 1.729
G5 1.90 1.91 1.93 M8x1 G7 7.48 7.54 7.59 7153 6.917
M2.2x0.45 G5 1.98 2.00 2.02 1.838 1.713 M8x0.75 G7 7.62 7.66 7.70 7.378 7188
G4 2.09 2.1 213 G7 9.22 9.30 9.38
M10x1.5 8.676 | 8.376
% M2.3x0.4 G5 210 212 214 1.979 1.867 G8 9.23 9.31 9.39
G6 2.1 213 2.16 G7 9.35 9.42 9.49
M10x1.25 8.912 | 8.647
G5 2.27 2.30 2.32 G8 9.37 9.43 9.50
M2.5x0.45 2.138 2.013
G6 2.29 2.31 2.44 M10x1 G7 9.48 9.58 9.59 9.158 8.917
M2.5x0.35 G5 2.34 2.36 2.37 2.221 2121 G8 11.09 11.19 11.28
M12 1.75 10.441 | 10.106
G5 2.37 2.40 2.42 G9 11.11 11.20 11.29
% M2.6x0.45 2.238 2.113
G6 2.39 2.41 2.44 G8 11.22 11.30 11.38
M12x1.5 10.676 | 10.376
% M2.6x0.35 G5 2.44 2.45 2.47 2.321 2.221 G9 11.23 11.31 11.39
G5 2.75 2.78 2.80 G8 11.35 11.42 11.49
M12x1.25 10.912 | 10.647
G6 2.76 2.79 2.82 G9 11.36 11.43 11.50
M3x0.5 2.599 | 2.459
G7 2.77 2.80 2.83 M12x1 G7 11.47 11.53 11.58 | 11.158 | 10.917
G8 2.79 2.81 2.84 G9 12.97 13.07 13.18
M14x2 12.210 | 11.835
M3x0.35 G5 2.79 2.84 2.86 2.721 2.621 G10 12.98 13.09 13.19
G5 3.19 3.22 3.25 M14x1.5 G9 13.22 13.31 13.39 | 12.676 | 12.376
M3.5x0.6 G6 3.20 3.23 3.26 3.010 | 2.850 M14x1 G8 13.48 13.54 13.59 | 18.153 | 12.917
G7 3.21 3.24 3.28 G9 14.96 15.07 15.18
M16x2 14.210 | 13.835
G5 3.32 3.34 3.36 G10 14.97 15.08 15.19
M3.5x0.35 3.221 3.121
G6 3.33 3.35 3.37 M16x1.5 G9 15.22 15.30 15.38 | 14.676 | 14.376
G5 3.65 3.67 3.71 M16x1 G8 15.48 15.53 15.59 | 15.153 | 14.917
G6 3.65 3.69 3.72 M18x1.5 G9 17.22 17.30 17.38 | 16.676 | 16.376
M4x0.7 3.422 3.242
G7 3.66 3.70 3.74 M20x2.5 G11 18.72 18.86 18.99 | 17.744 | 17.294
G8 3.67 3.71 3.75 G9 19.21 19.29 19.37
M20x1.5 18.676 | 18.376
G5 3.75 3.77 3.80 G10 19.22 19.31 19.39
M4x0.5 3.599 | 3.459 - n
G6 3.76 3.79 3.81 Sizes with * mark are deleted from JIS.

WAl * gnaveenain JIS

A B D d by JSR GROUP
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16. Bored hole size before tapping ( for thread forming )
YungnounU (dwiumuiiugl)

M for Unified Threads / dwsuindeain

unit: mm

Hole size depending on ref. Minor Hole size depending on ref. Minor %)
percentage of thread diameter of percentage of thread diameter of O
engagement internal threads ; engagement CINERGICEGS >
VUINVDNF U uuaunumamu nwmuanmﬂmmam c VUINVDI ’Q;“UUEJEJHUL‘LJE]‘WDU 5] J'wudnmﬂﬂumﬂm 8
favounden vaunaealu(2B) VBIHDIANAVBUNGEL veaindiealu(2B) o
o o o o o o ©
o T Lo e °
No. 0 - 80UNF G5 1.39 1.41 1.42 1.305 | 1.182 Gé 3.78 3.82 3.87 S
No.1-64UNC | G5 | 168 | 170 | 172 | 1.582 | 1.425 No.8-32UNC | G7 | 379 | 384 | 388 | 3530 | 3302 2
o
No. 1 - 72UNF G5 1.70 1.72 1.74 1.612 1.474 a3 381 3.85 3.89 g
G4 1.96 1.98 2.01 No. 8 - 36UNF s 3.81 3.85 3.89 3.606 | 3.404 o
- 1'97 1'99 2'02 ' G6 3.82 3.86 3.90 ' '
- = . : G6 4.30 4.35 4.41
No. 2 - 56UNC G6 108 201 203 1.871 1.695 No. 10 - 24UNC 3.962 | 3.683

G7 4.31 4.37 4.42

G7 2.00 2.02 2.04
G6 4.44 4.48 4.53
No. 10 - 32UNF 4165 | 3.963
No. 2 - 64UNF gg ;gg Zg; zgi 1.912 | 1.756 G7 4.45 4.50 4.54
. : : G6 4.96 5.01 5.07

G4 2.25 2.28 2.31 No. 12 - 24UNC 4.597 | 4.344

No. 3 - 48UNC - - - 2146 | 1.941 G7 4.97 5.03 5.08
G5 2.26 2.29 2.32 G6 5.03 5.08 5.13

g . : No. 12 - 28UNF 4.724 | 4.496
No. 3 - 56UNF g; 2 iz 2 g; 2 gg 2197 | 2.025 G7 5.04 5.09 5.14
. . = G6 5.71 5.78 5.85

No. 4 - 40UNG gz 2'54 2'5; 2‘6; p385 | 2157 1/4-20UNC | G7 | 573 | 580 | 586 | 5257 | 4.979
0-4- 55 S 6 : : G8 | 574 | 581 | 588

G7 2.57 2.60 2.63
G6 5.89 5.94 5.99
G5 2.59 2.62 2.65 1/4 - 28UNF 5.588 | 5.360
.4 - g’ . G7 5.91 5195 6.00
No. 4 - 48UNF G6 261 263 266 2458 | 2.271

o5 | 287 | 290 | 294 5/16-18UNC | G7 | 723 | 731 | 738 | 6731 | 6.401

NO.5=40UNC |~ oo 595 | 295 | 2097 | 2487 5/16-24UNF | G7 | 742 | 747 | 753 | 7.035| 6.782
G5 2.90 2.93 2.96 _ G7 8.72 8.80 8.89

No.5-44UNC |~ 591 | 204 | agy | 2740 | 2551 3/8-16UNC Gs 873 | 881 | soo | o198 | 7798
G5 | 31 | 315 | 319 G7 | 899 | 9.04 | 910

3/8 - 24UNF 8.636 | 8.382
No.6-32UNC | G6 312 | 316 | 3.21 | 2.895 | 2.642 G8 9.00 | 9.06 | 9.11

G7 | 313 | 318 | 3.22 716-14UNC | G8 | 10.20 | 10.30 | 10.40 | 9.550 | 9.144

G5 | 319 | 322 | 3.26 7/16-20UNF | G8 | 10.48 | 10.55 | 10.62 | 10.033 | 9.729

No.-6=40UNFH Ge | 320 | 323 | 3.27 | 8022 | 2820 12-18UNC | G8 | 1170 | 11.81 | 11.92 | 11.023 | 10.592

G7 3.21 3.25 3.28

1/2 - 20UNF G8 12.06 12.13 12.20 | 11.607 | 11.329

I for Helical Coil Wire Screw Thread Inserts I SURZ Y82 soptsspeil desigon e thgad oot fap and s gpicble o th control of
Amduavsaasuinden SURZ Wunseenuuuiimslugiuinduavesiny uarmesmuguaurnquenalaundevsandeilutasaviuuawenindes
unit: mm unit: mm
Hole size depending on percentage of thread Recommended \ Recommended
engagement bored hole szes bored hole sizes
7““5@“a;gq%zi%?ﬂ%g?gg’j"‘”u gkt Yungiuuzih
9 7
“ y M1x0.25 G4 0.90 M2.3x0.4 G4 2.12
M3x0.5 G3 3.40 100% 3.45 80% M1.2x0.25 G4 1.10 M2.5x0.45 G4 2.30
M4x0.7 G4 | 456 | 100% | 461 | 85% M1.4x0.3 G4 | 1.28 M2.6x0.45 | G5 | 2.40
L2l G4 | 563 | 100% | 570 | 85% M16x035 | G4 | 1.46 M3x0.5 Gs | 277
M6x1 G4 6.82 100% 6.90 85%
M1.6x0.2 G3 1.52 No. 2 - 56UNC G4 1.98
M8x1.25 G4 9.00 100% 9.11 85%
M10x1.5 G5 11.21 100% | 11.30 90% M1.7x0.35 G4 1.56 No. 4 - 40UNC G5 2.55
M12x1.75 G6 13.42 100% | 13.57 85% M2x0.4 G4 1.82 No. 6 - 32UNC G5 3.14
. for Miniature ScreW Th reads *Recommended bored hole sizes shown above aim at 90% percentage of thread engagement, and

are decided by paying attention to tap breakage possibility based on our test results.

o o a I3
ISULNCGEEREALIN *Material deformation can slightly change depending on material, hardness and shape of workpiece

unit: mm and cutting condition, and hole sizes should be changed accordingly.
Size Class ) Please choose the suitable bored hole size.
YU Aad Min. Max. *WJU’VC’T?VMU»UWNGWNWWHEJVI 90% 'UENN’J?WN?WJENWGEJ’J uaumﬂwsmm?uhTmsflwnm\ﬂmﬂﬂiﬂwm'umumnmwaﬂnuwawmaau
*msnﬂaautnjmﬁm ﬂ’J’VNLWN [k iUVﬁd‘UEN?WWU UaTANINNIAR LLﬁu‘ULﬂﬂiﬂﬂ’;?tﬂavuu\lﬁiﬂ’lﬂ nsmmaaﬂﬂwmmuau

S0.6x0.15 GS2 0.55 0.54
S0.7x0.175 GS3 0.64 0.62
S0.8x0.2 GS3 0.73 0.71
S0.9x0.225 GS4 0.82 0.80

Concerning bored hole sizes for metric extra fine screw series,
please contact Yamawa or The Japan Research Institute for
Screw Thread and Fastener. .
mmn'u"umw‘uaﬁawsuanﬂuminwumma“mmmﬂ ﬂmﬂmmwa Lﬂlﬂ'ﬂ
vieaemiAstinauiuavaniuse mﬂmﬂu
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1 7 Bar diameter for external threads ( for cutting type dies )

EURNAUENANNUTVRUNALIUEN (FuTumeUseinmen)

o B for Metric Threads / dwsuindeausin unit: mm
g et | EACENEE? e bty | PR
5 Y LAURNALYNANSUTS & LEURNALENANIUTS
s oo | @) i)
e M1 X0.25 1.000 | 0.933 | 0.985 | 0.940 0.95 0.95 M8 X1 7.974 | 7.794 | 7.970 | 7.830 7.84 7.87
§ M1 X0.2 1.000 | 0.944 | 0.980 | 0.930 0.96 0.94 M8 X0.75 7978 | 7.838 | 7.970 | 7.830 7.87 7.87
o M1.1 X 0.25 1.100 | 1.033 | 1.100 | 1.033 1.05 1.05 M9 X1.25 8.972 | 8.760 | 8.960 | 8.790 8.81 8.83
M1.1 X0.2 1.100 | 1.044 | 1.100 | 1.044 1.06 1.06 M9 X1 8.974 | 8.794 | 8.970 | 8.830 8.84 8.87
M1.2 X 0.25 1.200 | 1.133 | 1.185 | 1.140 1.15 1.15 M9 X0.75 8.978 | 8.838 | 8.970 | 8.830 8.87 8.87
M1.2 X0.2 1.200 | 1.144 | 1.180 | 1.130 1.16 1.14 M10 X 1.5 9.968 | 9.732 | 9.960 | 9.770 9.79 9.82
M1.4 X 0.3 1.400 | 1.325 | 1.380 | 1.320 1.34 1.34 M10 X1.25 9.972 | 9.760 | 9.960 | 9.810 9.81 9.85
M1.4 X 0.2 1.400 | 1.344 | 1.380 | 1.330 1.36 1.34 M10 X1 9.974 | 9.794 | 9.970 | 9.820 9.84 9.86
M1.6 X 0.35 1.581 | 1.496 | 1.581 | 1.496 1.52 1.52 M10 X0.75 9.978 | 9.838 | 9.978 | 9.838 9.87 9.87
M1.6 X 0.2 1583 | 1.527 | 1.583 | 1.527 1.54 1.54 M11 X 1.5 10.968 | 10.732 | 10.968 | 10.732 | 10.79 | 10.79
M1.7 X 0.35 1.681 | 1596 | 1.680 | 1.610 1.62 1.63 M11 X1 10.974 | 10.794 | 10.970 | 10.820 | 10.84 | 10.86
M1.7 X 0.2 1.683 | 1.627 | 1.680 | 1.630 1.64 1.64 M11 X0.75 10.978 | 10.838 | 10.978 | 10.838 | 10.87 | 10.87
M1.8 X 0.35 1.781 | 1.696 | 1.781 | 1.696 1.72 1.72 M12 X1.75 11.966 | 11.701 | 11.950 | 11.760 | 11.8 11.8
M1.8 X 0.2 1.783 | 1.727 | 1.783 | 1.727 1.74 1.74 Mi12 X 1.5 11.968 | 11.732 | 11.960 | 11.790 | 11.8 11.8
M2 X0.4 1.981 | 1.886 | 1.980 | 1.890 1.91 1.91 M12 X 1.25 11.972 | 11.760 | 11.972 | 11.760 | 11.8 11.8
M2 X0.25 1982 | 1915 | 1.980 | 1.930 1.93 1.94 M12 X1 11.974 | 11.794 | 11.960 | 11.810 | 11.84 | 11.85
M2.2 X 0.45 2.180 | 2.080 | 2.180 | 2.080 2.1 2.1 M14 X2 13.962 | 13.682 | 13.950 | 13.740 | 13.8 13.8
M2.2 X 0.25 2.182 | 2115 | 2.182 | 2.115 2.13 2.13 Mi4 X 1.5 13.968 | 13.732 | 13.960 | 13.790 | 13.8 13.8
M2.3 X 0.4 2.281 | 2.186 | 2.280 | 2.190 2.21 2.21 M14 X1 13.974 | 13.794 | 13.960 | 13.810 | 13.84 | 13.85
M2.3 X 0.25 2282 | 2.215 | 2.280 | 2.230 2.23 2.24 M15 X 1.5 14.968 | 14.732 | 14.960 | 14.790 | 14.8 14.8
M2.5 X 0.45 2480 | 2.380 | 2.480 | 2.380 2.41 2.41 M15 X1 14.974 | 14.794 | 14.960 | 14.810 | 14.84 | 14.85
M2.5 X 0.35 2481 | 2.396 | 2.481 | 2.396 242 2.42 M16 X2 15.962 | 15.682 | 15.950 | 15.740 | 15.8 15.8
M2.6 X 0.45 2.580 | 2.480 | 2.580 | 2.480 2.51 2.51 M16 X 1.5 15.968 | 15.732 | 15.960 | 15.790 | 15.8 15.8
M2.6 X 0.35 2.581 | 2.496 | 2.580 | 2.480 2.52 2.51 M16 X1 15.974 | 15.794 | 15.960 | 15.810 | 15.84 | 15.85
M3 X0.5 2.980 | 2.874 | 2980 | 2.874 2.90 2.90 M17 X 1.5 16.968 | 16.732 | 16.968 | 16.732 | 16.8 16.8
M3 X0.35 2.981 | 2.896 | 2.980 | 2.880 2.92 2.91 M17 X1 16.974 | 16.794 | 16.974 | 16.794 | 16.84 | 16.84
M3.5 X 0.6 3.479 | 3.354 | 3.470 | 3.360 3.39 3.39 M18 X2.5 17.958 | 17.623 | 17.950 | 17.710 | 17.7 17.8
M3.5 X 0.35 3.481 | 3.396 | 3.480 | 3.380 3.42 3.41 M18 X2 17.962 | 17.682 | 17.950 | 17.650 | 17.8 17.7
M4 X0.7 3.978 | 3.838 | 3.978 | 3.838 3.87 3.87 M18 X 1.5 17.968 | 17.732 | 17.950 | 17.780 | 17.8 17.8
M4 X0.5 3.980 | 3.874 | 3.970 | 3.860 3.90 3.89 M18 X1 17.974 | 17.794 | 17.960 | 17.810 | 17.84 | 17.85
M4.5 X 0.75 4.478 | 4.338 | 4.470 | 4.340 4.37 4.37 M20 X2.5 19.958 | 19.623 | 19.950 | 19.710 | 19.7 19.8
M4.5 X 0.5 4480 | 4.374 | 4470 | 4.360 4.40 4.39 M20 X2 19.962 | 19.682 | 19.950 | 19.650 | 19.8 19.7
M5 X0.8 4.976 | 4.826 | 4.976 | 4.826 4.86 4.86 M20 X 1.5 19.968 | 19.732 | 19.950 | 19.780 | 19.8 19.8
M5 X0.5 4.980 | 4.874 | 4.970 | 4.860 4.90 4.89 M20 X1 19.974 | 19.794 | 19.960 | 19.810 | 19.84 | 19.85
M5.5 X 0.5 5480 | 5.374 | 5.470 | 5.360 5.40 5.39 M22 x2.5 21.958 | 21.623 | 21.950 | 21.710 | 21.7 21.8
M6 X1 5.974 | 5.794 | 5970 | 5.820 5.84 5.86 M22 X2 21.962 | 21.682 | 21.950 | 21.650 | 21.8 21.7
Mé X0.75 5.978 | 5.838 | 5.970 | 5.850 5.87 5.88 M22 X 1.5 21.968 | 21.732 | 21.950 | 21.780 | 21.8 21.8
M7 X1 6.974 | 6.794 | 6.970 | 6.820 6.84 6.86 M22 X1 21.974 | 21.794 | 21.960 | 21.810 | 21.84 | 21.85
M7 X0.75 6.978 | 6.838 | 6.970 | 6.850 6.87 6.88 M24 X3 23.952 | 23.577 | 23.940 | 23.680 | 23.7 23.7
M8 X1.25 7972 | 7.760 | 7.960 | 7.790 7.81 7.83 M24 X2 23.962 | 23.682 | 23.940 | 23.640 | 23.8 23.7
M24 X 1.5 23.968 | 23.732 | 23.950 | 23.780 | 23.8 23.8
L?liodtlglezr:;c;aasrsea Class 6g (M1.6 and larger) 6h (M1.4 and smaller) old JIS 2nd class M24 X 1 23.074 | 23.794 | 23.960 | 23.810 | 23.84 | 23.85
: 'cf.gjfé(’frfmmfhi fé.sez?ff i:nasr,]igefr:rr::i'::et;\edrlasn?g i??rémc coarse threads (for 2nd class external threads, JIS B M25 X2 24.962 | 24.682 | 24.940 | 24.640 24.8 24.7
0209-1982 appendix 1, appendix 1 attachment 4.) from the tolerable limit size and the tolerance of metric fine threads
et 50 1 i 8 015w MES RIS | 24909 24792 | 4,950 | 24700 | 248 | 245
J5 v mena 2 M25 X1 24974 | 24.794 | 24.960 | 24.810 | 24.84 | 24.85
T S it o | MBS X1S | 25968 | 25,732 | 25950 | 25730 | 258 | 258
Fofiwwun @ snnasRRmue LaRRmLIBY NN IRENAYISER (M3 a2 ineauien) JIS B0211-1982 marwan
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17. Bar diameter for external threads (for cutting type dies)
Wurngudnansunsdmiuindeauen (dwmsuaeuszinnda)

M Unified threads (for 2A class) / gt @wiu ama A2)

unit: mm Unit: mm -og
major diameter of external threads bar diameter Size major diameter of external threads | bar diameter -8
YUAALHNAUENANERANGENNABIWen | v ¢« ‘ nnadurguinaseenindeivesndedusn | duingudnaniuns o
LﬂuN'\ﬁuu&ﬂﬁ’]\i‘Uﬁ IR 2 - (ref.) o
0.0- . R g
M27 %3 26.952 | 26.577 | 26.940 | 26.680 | 26.7 | 26.7 No.1-72UNF 1.838 1.751 177 =3
- (@]
M27 x2 26.962 | 26.682 | 26.962 | 26.682 | 26.8 | 26.8 i S he 2169 2.066 2l ?
No.2-64UNF 2.169 2.073 2.10 3
M27 x1.5 26.968 | 26.732 | 26.950 | 26.780 | 26.8 | 26.8 No.3-48UNC 2496 5383 oV
M27 X 1 26.974 | 26.794 | 26.974 | 26.794 | 26.84 | 26.84 No.3-56UNF 2.496 2.393 2.42
M28 X2 27.962 | 27.682 | 27.940 | 27.640 | 27.8 | 27.7 No.4-40UNC 2.824 2.695 27
No.4-48UNF 2.827 2.713 2.74
M28 X 1.5 27.968 | 27.732 | 27.950 | 27.780 | 27.8 | 27.8 No.5-40UNG 3154 3.028 5.06
M28 X1 27.974 | 27.794 | 27.960 | 27.810 | 27.84 | 27.85 No.5-44UNF 3.157 3.036 3.07
M30 X3.5 29.947 | 29.522 | 29.940 | 29.660 | 29.6 | 29.7 No.6-32UNC 3.484 3.333 3.87
No.6-40UNF 3.484 3.356 3.39
M30 %3 29.952 | 29.577 | 29.952 | 29577 | 29.7 | 29.7 o EeEl G T Y AR
M30 X2 29.962 | 29.682 | 29.940 | 29.640 | 29.8 | 29.7 No.8-36UNF 4145 4.006 4.04
M30 X 1.5 29.968 | 29.732 | 29.950 | 29.780 | 29.8 | 29.8 No.10-24UNC 4.800 4.618 4.66
30 1 soo7a | 29704 | 2 No.10-32UNF 4.803 4.651 4.69
9.9 9.794 | 29.960 | 29.810 | 29.84 | 29.85 R 5461 5279 ST
M32 X2 31.962 | 31.682 | 31.940 | 31.640 | 31.8 | 317 No.12-28UNF 5.461 5.296 5.34
M32 X 1.5 31.968 | 31.732 | 31.950 | 31.780 | 31.8 | 3138 1/4-20UNC 6.322 6.117 6.17
M33 X 3.5 32.947 | 32.522 | 32.940 | 32.660 | 32.6 32.7 e 6.924 6160 6.20
: : : : : : : 5/16-18UNC 7.907 7.687 774
M33 X3 32.952 | 32.577 | 32.952 | 32577 | 327 | 327 5/16-24UNF 7.909 7727 777
M33 X2 32.962 | 32.682 | 32.962 | 32.682 | 32.8 | 32.8 3/8-16UNC 9.491 9.254 9.31
3/8-24UNF 9.497 9.315 9.36
M33 X 1.5 32.968 | 32.732 | 32.950 | 32.780 | 32.8 | 3238 SNV 1076 10816 1088
M35 X 1.5 34.968 | 34.732 | 34.950 | 34.780 | 34.8 34.8 7/16-20UNF 11.079 10.874 10.93
M36 X4 35.940 | 35.465 | 35.930 | 35.630 | 356 | 35.7 1/2-13UNC 12.611 12.386 12.4
1/2-20UNF 12.666 12.462 12.5
M36 %3 35.952 | 35. : . ; 7
6 35577 | 35952 | 35577 | 8.7 | 35 9/16-12UNC 14.246 13.958 14.0
M36 X2 35.962 | 35.682 | 35.940 | 35.640 | 35.8 35.7 9/16-18UNF 14.251 14.031 141
M36 X 1.5 35.968 | 35.732 | 35.950 | 35.780 | 35.8 35.8 5/8-11UNC 15.834 15.528 15.6
M38 X 1.5 37.968 | 37.732 | 37.950 | 37.780 | 37.8 | 378 S/8-18UNF 15.839 15.619 15.7
3/4-10UNC 19.004 18.677 18.8
M39 X4 38.940 | 38.465 | 38.930 | 38.630 38.6 38.7 3/4-16UNF 19.011 18.774 18.8
M39 %3 38.952 | 38.577 | 38.952 | 38.577 | 38.7 | 387 7/8-9UNC 22.176 21.824 21.9
M39 X2 38.962 | 38.682 | 38.962 | 38.682 | 38.8 | 388 ks 22184 21.923 22.0
1-8UNC 25.349 24.969 251
M39 X 1.5 38.968 | 38.732 | 38.968 | 38.732 | 388 | 388 1-12UNF 25 354 25.065 251
M40 %3 39.952 | 39.577 | 89.952 | 39.577 | 89.7 | 397 1 1/8-TUNC 28.519 28.103 28.2
M40 X2 30.962 | 39.682 | 39.940 | 39.640 | 39.8 | 39.7 AN 28.529 28.240 2
1 1/4-7UNC 31.694 31.278 31.4
M40 X 1.5 39.968 | 39.732 | 39.950 | 39.780 | 39.8 | 39.8 1 1/4-12UNF 31704 31.415 315
M42 x4.5 41937 | 41.437 | 41.930 | 41610 | 416 | 417 1 3/8-6UNC 34.864 34.402 34.5
M2 x 4 41.940 | 41.465 | 41.940 | 41.465 | 416 | 41.6 18/8-12UNF 34.876 34.588 52
11/2-6UNC 38.039 37.577 37.7
M42 %3 41952 | 41577 | 41.952 | 41577 | 417 | 41.7 T 1/2-12UNF 38.051 37.763 378
M42 X2 41.962 | 41.682 | 41.940 | 41.640 | 41.8 | 41.7 1 3/4-5UNC 44.381 43.861 44.0
M42 X 1.5 41.968 | 41.732 | 41.950 | 41.780 | 41.8 | 41.8 2-4.5UNC 50.726 50.168 50.3
M45 X4.5 | 44.937 | 44.437 | 44.930 | 44.610 | 446 | 447 | ~omtable4JiSBO210and table 4580212
2nA1519 4 JIS B0210 wag 11519 4 JIS B0212
M45 X 4 44.940 | 44.465 | 44.940 | 44.465 | 44.6 | 446
M45 X3 44952 | 44577 | 44.952 | 44577 | 447 | 447
M45 x 2 44.962 | 44.682 | 44.940 | 44640 | 448 | 447
M45 X 1.5 44.968 | 44.732 | 44.950 | 44.780 | 44.8 | 448
M48 x5 47.929 | 47.399 | 47.930 | 47.590 | 47.5 | 47.7
M48 x4 47.940 | 47.465 | 47.940 | 47.465 | 47.6 | 476
M48 X3 47.952 | 47577 | 47.952 | 47577 | 47.7 | 477
M48 X2 47.962 | 47.682 | 47.940 | 47.640 | 47.8 | 47.7
M48 X 1.5 47.968 | 47.732 | 47.950 | 47.780 | 47.8 | 47.8
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17. Bar diameter for external threads (for cutting type dies)
Wuringudnansunsdmiuindeauen (dwiumedszianda)

.Sewing machine screw threads (fOF 2nd class) / mﬁmﬁ'm%mﬂ%mﬁmmjﬂ (d1%3u Aand A2)

Unit: mm

major diameter of external threads
vuadusingugnatssenndevesnieuen

bar diameter
durAugnanaug
(ref.)

Size
WIn

Description of products

1/16 SM 80 1.588 1.518 1.54
5/64 SM 64 1.984 1.904 1.92
3/30 SM 56 2.381 2.286 2.31
3/30 SM 100 2.381 2.306 2.32

1/g SM 40 3175 3.045 3.08
1/g SM 44 3175 3.055 3.09
9/64 SM 40 3.572 3.442 3.47

11/54 SM 40 4.366 4.236 4.27
3/16 SM 24 4.762 4.602 4.64
3/16 SM 28 4762 4.602 4.64
3/16 SM 32 4.762 4.602 4.64
7/3p SM 32 5.556 5.396 5.44

15/64 SM 28 5.953 5.773 5.82

1/4 SM 24 6.350 6.170 6.22
1/4 SM 40 6.350 6.220 6.25

- from table 2 JIS B 0226 (void in 2001)

2NMTN 2 JIS B 0226 (UFuge 2001)

M Taper pipe threads (PT, R) / indsaie uvuiawa$ (PT, R) MParallel pipe threads (PF « G)(for A class) / infuaviauuunss (PF-G)(dmsunans A)
Unit: mm Unit: mm

bar diameter (ref.) major diameter of external threads
YadUAUgNaIIUIS Size vundurhAudnatseanndeueunieiuen

Size

o aper (dia of thread end &L dmax
aLUas (WU YBINGY 39
PT 1/16-28 7.5 7.9 PF 1/16-28 7.723 7.509 7.56
PT 1/g-28 9.5 9.9 PF 1/g-28 9.728 9.514 9.57
PT 1/4-19 12.8 13.4 PF  1/4-19 13.157 12.907 13.0
PT 3/g-19 16.3 16.9 PF 3/g-19 16.662 16.412 16.5
PT 1/2-14 20.5 21.3 PF 1/2-14 20.955 20.671 20.7
PT 3/4-14 25.9 26.8 PF 5/g-14 22911 22.627 22.7
PT 1-11 32.7 33.7 PF 3/4-14 26.441 26.157 26.2
PT 11/4-11 41.2 42.3 PF 7/g-14 30.201 29.917 30.0
PT 11/2-11 471 48.2 FlE =10 33.249 32.889 33.0
PT 2-11 58.7 60.1 PF11/g-11 37.897 37.537 37.6
PF11/4-11 41.910 41.550 41.6
PF11/2-11 47.803 47.443 47.5
PF 2-11 59.614 59.254 59.3
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1

Bar diameter of external threads (for thread rolling dies)
Wushaudnansursdmsuinaeiuen (msugniangen)

ONRS-D recommendation for bar diameter for metric external threads 2
uushdmiudurgudnansunidmiuinderuenuuuunin =]
Unit: mm S
o
Size o
YN he)
c
M3x0.5 2.64 2,62 S
M4x0.7 3.54 3.52 2
[}
M5x0.8 4.40 4.38 a3
(m)
Méx1 5.30 5.28
M8x1.25 710 7.07

ORS-D recommendation for bar diameter for metric external threads
Tuugbhdmiuiduigudnansuidmiuindeuenuuumnin

Size

Unit: mm

recommended bar diameter / Lﬁ“‘uﬂ“@uéﬂm11,JT§ﬁLL1JtII’I

N Max. Min. .
M1x0.25 0.808 0.785 M2.3x0.4 1.998 1.968
M1.1x0.25 0.918 0.891 M2.3x0.25 2.096 2.071
M1.2x0.25 1.007 0.984 M2.5x0.45 2.162 2.126
M1.4x0.3 1.168 1.142 M2.5x0.35 2.228 2196
M1.6x0.35 1.332 1.300 M2.6x0.45 2.262 2.226
M1.7x0.35 1.432 1.401 M2.6x0.35 2.318 2.278
M1.8x0.35 1.530 1.498 M3x0.5 2.627 2.589
M2x0.4 1.699 1.669 M3x0.35 2.718 2.677
M2x0.25 1.796 1.771 M4x0.5 3.607 3.561
M2.2x0.45 1.863 1.827 M5x0.5 4.606 4.560

(OMS-RS-D recommendation for bar diameter for miniature external threads
Muuzihdmsudurigudnarunsdmsundeuenuadn

Unit: mm

Size recommended bar diameter / ushgudnansunsiiuuzai

R i
$0.5x0.125 0.410 0.396
$0.6x0.15 0.494 0.479
$0.7x0.175 0.575 0.559
$0.8x0.2 0.658 0.640
$0.9x0.225 0.741 0.720
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'I 9 Surface Treatment

ﬂ'ﬁ‘di‘U‘UNN’J

The best surface treatment is applied to each tap depending on the tapping purpose.
Characteristics and effectiveness of surface treatment are introduced at next section.

msﬂs‘uﬂsawumwmV|aﬂﬂamsuﬂﬂlﬂmum'mmmmﬂivamLamv
Anuaiz wazUszAvsnmueanisuiuusiilduanddudeyadaly

M Oxidizing / mseandlad

(OThis treatment was processed by using HOMO furnace being made by LEED AND NORTHUP company USA in 1938, and it is called HOMO
treatment. This treatment is also called vapor treatment and steam treatment. Through this treatment, FesO4 layer of blue black color is produced over
the tool surface.
ﬂwsﬂ%’u‘u§aﬁaiﬂunizmumﬁ“§l‘ﬁtmLm HOMO w@nlagu3sn LEED AND NORTHUP annawsgewisni U1938, 3unnspUIuMsiii HOMO Treatment mwi”wiiaﬁqummfs’aniw Vaper
Treatment uay Stearn Treatment. TntasAndu Fe,0, 10s Athidush vumihvesianu

(OOxidization treatment produces porous layer on tool’s surface. This porous layer works as oil pocket to reduce friction, to avoid welding and to improve
the surface roughness of internal screw. Moreover, longer tool life is expected because the treatment reduces the remaining stress of HSS tools.
‘UuN'J‘V\Z.IﬂWi Oxidization Treatment ﬂwlﬁWiu mswsuu:J.,ﬂmaiuminmnuumul,waamLLiaLaﬂmmu usn9Intl awﬂmmﬂmﬂmmumamuw Lwamsaﬂmmmummaamnmﬂmmmua HSS

(OThis treatment does not increase the hardness on tool surface. Using the furnace of YAMAWA original design and choosing the proper treatment
time, we have marked good result of oxidizing for YAMAWA HSS tools.

msUsulataldifdumsiiuanuudweiiuniedie msldinwianmsesnuuuees YAMAWA  uasmsidaniinyausienisiafiouily avdwadision1s Oxidization Treatment
o w A e~
dwmsuiaieaiiolealinues YAMAWA

(OsStainless steel and low carbon steel are the materials that are easy to get welding. We are applying this treatment to the special purpose taps for
these materials to get good result. Further due to the reduction of friction force, this treatment has good result for wide range of steel type material.
AuauLad LLaumannmmiuaum Lﬂuaammwmamiwauauam LS’]’\I"I‘U Treatment ummumuLwalﬁlmwaawwmﬂmaﬂmnmu uaﬂmﬂumaamﬂmiamumﬁammulumim Oxidization

treatmentalinaffuTanuszianvan

(OWe combine oxidizing with nitriding for the taps designed for thermal refined steels of high carbon steels and alloy steels. This double treatment wins
good reputation of the market.

P P v o s o v @ o P = v < = = S & da
5 leisan Oxidizing tw1AU Nitriding FMIUAUNDDNULUUNUNDIAANNAIATTUBUGIYULYY uazwmanlanzray Jadunidenlunain

W Thickness of oxide layer and the time of treatment B Comparison between bright and oxide treated
AMUNUIYBITY Oxide uag 11a1lunns Treatment n15tUSBULIBUSZ1I9 Bright wag Oxide
(m)
A Cutting condition
1500 = Tap : SU-SP/M8x1.25/P2
6 -
Material : SUS304 (165~171HB)
Hole size: ¢ 6.8mm
8 Tapping Length : 12mm (through hole)
g 2
é 4 - 'g,_ 1000 Tapping Speed : 7.2m/min
— Q
x
2 Z Cutting il : Insoluble oil
o o
A 9]
g g Tapping Machine : CNC tapping machine
2 2
=
2 - 500 [—
0 ' ' . > O  syspdesign  SU-SP
30 60 90 (minute) (Bright)  (Oxide treated)

Treatment time
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19. Surface Treatment

n15UFUUTaRn
ENitriding
Oln this treatment, we have Nitrogen and Carbon soak into the surface of HSS tools, and react with chemical of HSS material to produce hard nitride.
There are 3 methods in the treatment, composition gas method, salt bath nitride method and ion nitride method.
msUSudsRaguil Il Tulasiau wazaisueu uiasuuiimeunsesiiolealindasviuiiseduansiniivestaglealn, Inedl 3 dmiunisvi1 Treatment wuuilite Composition gas method,
Salt bath nitride method Wag lon nitride method.
(OSalt bath nitride treatment is shifted into gas nitride treatment method because of cyanic environmental pollution.
Salt bath nitride treatment gniU@suiluisnis Gas nitride treatment insiiauan1izsedanindon
(OThe temperature of treatment is 500 to 550 degree. Hardness and depth of the treatment can be controlled by active nitrogen concentration and
reaction time.

gaungiives Treatment fio 500-550 a3 ATTsuayALMUIYEINTSY Treatment ansnsamuaulnemuanaududuvedlulnsiou weznalunisiaufise

(OThe high hardness of tool surface minimizes chemical attraction. Result is less welding and friction reduction. Great improvement is expected in tool's
performance.
euudwesedosiotisannannuinisman naildfeiinnsidoutiosas uazanusadsamulumsda Msufulpdmadeussansnmusaadose

(OWe have found out the best combinations of hardness and toughness through our treatment technology
wlddunureiiAiigavesamuds wagammunmuinumaluladnmsusuusiaves YAMAWA

OThe nitride treatment will be widely applicable to the taps for such workpiece materials as gray cast irons, special cast irons, aluminum diecastings
with higher silicone content, copper alloys, and resinoids (plastics). These materials produce small segmental chips and are very abrasive.
Nitride Treatment m‘l‘uammwwawnumu awsmaﬂ‘uuam L‘numaﬂwamm maﬂmaawmw aamuauamuiﬂ Iawmawmum LSTU(WaNERn) mmmmumm‘umman LLa“’Iﬂﬁnaﬂma’Wﬁ
mmﬂwwmman aENYIU

(OWe combine nitrogen and oxidizing for comparatively sticky material such as thermal refined steels of high carbon steel and alloy steel. This double
treatment improves the chipping resistance and have won good reputation.
437570 Nitrogen waw Oxidizing dmiuTanmilea W winndmiveugequuds wavmnlavenay PaeluFesauiumunisiu LtaﬂoﬁuNamamummmntﬂﬂwu

M Depth and hardness of Nitride Surface Treatment B Comparison between bright and nitride treated
AUNLY wazANLTevas Nitride Surface Treatment msi3puiisusendng bright uag nitride treated
(HV)
4 Cutting condition
L 3000 — Tap:: Plug tap FC-HT M8x1.25
1300 o —o— Treatment A ‘
—o— Treatment B Material : FC250
—— Treatment Hole size : ¢6.8mm
1200 |
2000 | Tapping Length : 12mm (through hole)
°
3 Tapping Speed : 12m/min
o
g 1008 % Cutting oil : Water Soluble cutting oil (x20)
C
Qo
E 2 4 .\ o Tapping Machine : CNC tapping machine
g & \ S
£ 10 8 N, © 3
3 \\ € 1000
o, 2

RIS

..
\.\0\
.\.\
800 [~
1 ! I 1 1 1 > 0
surface 0.01 0.02 0.03 0.04 005 () FC-HT design  FC-HT
Depth from the surface (Bright) ~  (Nitride treated)

ANUNUT
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19. Surface Treatment
nsUTuUTeREn

BMHard coating

High speed cutting and hard-to-machine material cutting are the recent technology. To meet this tendency, the hard layer coating by vapor deposition
over tool’s surface has become popular. There are two coating methods, CVD and PVD. PVD is mainly used for tap.

Tudhgiunisfndoausigs uasnsiniuauuds Gumaluladiignimuniuludegiu el anumarils dossinisadeuinlagld vapor deposition uufinveanisiio Tne3s
Aldsunnauiond 2 3he

CVD waz PVD &1 PVD dauilwjarldifudiu

M Physical Vapor Deposition (PVD)

Description of products

Olnside of the container of high vacuum, are vapor deposition materials heated. And we vapor-deposit particles ionized by electric discharge on tool’s surface.
mffLuma‘uawuﬂmmﬂuammwmﬂ Ll,aumamwnnmmm‘mu LLﬁviwLWEJLUU‘lEJ mnuulmammmuumnnm‘lwmmuumwumiawa mFJm‘swﬂmﬂuﬂiuﬁrmmwwn‘ummiama

(ODue to its low reaction temperature (Iower than 500°C), PVD makes little change in shape and hardness of HSS tools.
$u38 PVD Aldgaumaiivh (500°0) dwalif Sinswdsuidaduduvesgunsuasauudweuniesisleatin finsidsudandntios

(OWe have adopted iron plating method, and are coating thin layer (1-4um) over our HSS and carbide tools. The layer processed by this method is very high in
its adherence and its wear resistance.

Yo o . a Y Y = Y < = A & & A = . = . =
15716135 iron plating LazLARBUIUUIN (1-4um) ‘Uu’lﬁﬂlﬂﬂﬂﬂ oy aaqm‘ﬂ‘um BINTLUIUNTUNIVGALATDUNNITEANIZUUY ULAZNINUNIUABDNITANYTD

M The features and classification of coating / anautd uazn1siauszinnvasansiadauiia

Classification S - X
Titanium nitride (TiN) Titanium carbonitride (TICN) gl itamum ?}tir/'\dlﬁl)""'“m'”“m Chromium nitride (CrN)

Vickers Hardness / avuuddinines 2000~2400 3000~3500 2300~2700 1800~-2200
Wear resistance / musununisdnuse Good Excellent Excellent Normal
Welding resistance / anusumunisidon Good Good Good Excellent
Heat resistance / avwsunuanusou Good Normal Excellent Excellent
Acid resistance / musumusionsa Good Normal Excellent Good
Slippery / &u Good Excellent Good Excellent
Color / Gold / e« Rt Violet / 1 Silver / i
Violet / sin
Carbon Steels / wanni Carbon Steels / wianné Stainless Steels / aunuiaa Copper / nosuns
Aluminum forging / eqiliiesiugy | Hard Steels / mannduds Cast Irons / winweae

Stainless Steels / aunuiaa
Aluminum forging / sgiiiiesiugy
Cast Irons / wénwae

Brass - Bronze / neuwies

Workpiece materials / fanuastusu

Note: Evaluation (tri-level) of characteristic features is just comparative of these four coatings, TiN, TiCN, TiAIN, and CrN, in the table. These coatings have great advantages of wear resistance,
welding resistance, and friction reduction. The values of vickers hardness are also higher than the heat treatment or nltrldlng of HSS cutting tools from the table.
nsUsediug (tri-level) vosdnvasluiisansiSouiiouveanisiadou 4 wuu Ae TiN, TICN, TIAIN uaz Cri Tunsne Futsuieuiveldiviouiitues ANUEIUNSANSe, nustomsifion uaznsanusadeany, Aamuudeianes

B Comparison between bright and TiN coated M Comparison between bright and TiCN coated
AsUBBULiBUsEndn bright wag TiN MsUSeufisusenang bright wag TiCN
Tapping condition Tapping condition
1500 |— Tap: F-SL P2 M6X1 60000 [— Tap : N-RS G7P M6x1
g Work piece : S45C (213~222HB) g Work piece : ADC12
% Hole size :  5mm % 45000 {— Hole size : ¢5.54mm
% 1000 = Tapping Length : 14mm (through hole) % Tapping Length : 14mm (through hole)
“§ Cutting Speed : 30m/min % 30000 (— Cutting Speed : 15m/min
% soo Fluid : Water Soluble cutting oil % Fluid : Water Soluble cutting oil
2 Machine : CNC tapping machine Z 15000 - Machine : CNC tapping machine
0 0
F-SL design F-SL N-RS design N-RS design
(Bright)  (TiN coated) (Bright)  (TiCN coated)
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O Carbide Taps

AsluaRu

Technological advances in CNC machines and machining centers, and machining automation have helped improve the overall tapping process.

YAMAWA was quick to respond to evolving customer needs resulting from technological innovations.

We can now recommend carbide taps, which provide tremendous improvements in mass-production and in reducing costs. It is estimated that carbide taps have
50 times more durability than HSS taps in tapping, when used properly. YAMAWA engineering believes the best carbide materials suitable for taps are ultramicro
grain tungsten carbide, or ultrafine grain carbide made of high cobalt.

anufnuihmameluladveaeies ONC uaz desinsna vilsinisihnureasdssinsnafussuudnluifdedammslumsuiulganszuaunisi

#1371 lﬁﬁwmawuhﬁamauaummmﬁmmﬂm@ﬂﬁﬂﬁﬂmﬁafﬁuﬁuﬂuimniiumqmaiuiaﬁ anrlisansaifumslufnuivlsaienisndn uasmsananldie wasanirduanslus
azgannsn Mauldunni feleatabs 50 wimﬁaﬁmﬂﬂdmﬁqnﬁm gunindein m%‘lvmﬁLﬂuiﬁ@ﬁﬁﬁqmﬁm%ﬁm fla ultramicro grain tungsten carbide %3 ultrafine grain carbide 7ivi
nlaveanas

W Features of Carbide Taps / auautiivasfiruaslud

Description of products

(1)Excellent durability with high toughness is obtainable.
AVINUNUG

(2)High antl-fnctlon features are provnded by the material’s high hardness and comparatively high toughness which ultimately results in a longer tool life.
ﬂmauum{]mnmmmmmum %QLUU’JHWVIEJF‘YNSJLWQEQ LLa"F\’MS.IV\UV\’mﬂE]u“U’NﬁQ m’«n“uNamamamﬂmmwmamwu

(3 )SpeC|aIIy designed cuttmg angle and other d|men3|onal features produce the |nterna| threads with high tolerance accuracy and consistency.
fhuniseenuuusudn uasanantRsuy ielildindeiiieiitanuiilefigniowasusiuggs

(4)Under certain tapping condition, YAMAWA carbide taps can be used even for tapping hard-to-machine materials.
meldtoulvesin fumsludveannandt ansnseldonuldiuTaniisiamudegals

M Points to note during tapping with Carbide taps / 9afiazfamsulugasiifinisinu vasansluddau :

(1) Machme vnbratlon or run-out, can lead to Carbide tap chipping and premature failure. Tapping vibrations need to be kept to a minimum.
miawniwumiauamau ‘Vﬁa run-out ﬂ»‘VI’ﬂM m‘umﬂ‘um VuLkag LﬁEJ‘VﬂEJLi’JSUu lumsmummmmmiaummauuawammmwuﬂ\ﬂm

(2) Tap holder should be a rigid type for a Carbide tap. A holder attachment with axial float, or radial float tends to promote Carbide tap breakage and chipping.
Fduiumauriiauge shfuuuu axial floot w3e radial floot dwalviuanslud Tu vieunnsinld

(3) The hole to be tapped must be located correctly and on center ; any centering off or non-straight drilled hole tends to cause Carbide tap breakage due to
deflection. Select correct hole depth with respect to tapping length (for blind hole only). It is especially important to prevent tap damage from chip packing and
bottom thrusting in blind hole tapping.
sitaiudesgniasarldaud ; Swnnlinssaud vieglimssasitifuasluduaniinld uavmsdongiadnivnsauturuemuesing @wsugiv, uenaniflunisfugiuessesss T
wufislugssnineinuig

(4) Cutting lubricants - select grade of lubricant. Improper flow of coolant, or lack of sufficient amount of lubricant, or cooling can increase the likelihood of Carbide
tap chipping due to work matenal weldlng Caution must be taken during dry machining to prevent chip welding to the tap.
ms’mewaaau msdoninsnthifuvdeduiia dlvidundedulyalid vielivsinalifemedwiundedu sdwalifuianisuaninnnaviiasaednls
wazBemsyTadniinisfruuks wiedulaglldidudedu

(5) Work pieces - we provide Carbide taps with increased toughness, but Carbide taps are inferior to High Speed Steel (HSS) in the area of toughness. As a
matter of fact Carbide taps have limited application due to this difference in toughness to HSS.
Fur - mafiuenslusdmmumunmuiaiu ufiifedesniumanleata luduvesamnien muumUﬂw%‘lumqmmnﬂlﬁhnmnumaﬂs:mw

B Commonly used materials and cutting conditions. / Sagild waziaulunisén

Cuttlng Speed Cutting Fluid (General recommendation)

Work Materials / 3aq AaAIRGAR vasmarlun1sin (Aruuzivialy)
(m/min)
Ordinary 15~25 Dry, light oil, water soluble oil
Cast Iron / wéinvde Nodular Graphite 10~20 Light oil, water soluble oil
Malleable 10~20 Water soluble oil
Aluminum / egfiiiles 20~40 Light oil, water soluble oil
Copper / neauns 15~30 Light oil, water soluble oil
Copper Alloy Brass / nauvies 20~30 Light oil, water soluble oil
Tavssamosuns Phosphor Bronze / sieawlesusoud 15~30 Light oil, water soluble oil
. . Aluminum Alloy / egfisisavde 15~25 Mixed oil of lard oil and kerosene
Die-Cast / datuzu
Zinc Alloy / &nzévede 12~20 Mixed oil of lard oil and kerosene
. Thermosetting / weslunie 15~25 Water soluble oil, air
Plastic / wanafin
Thermo Plastic / wesluwanadin 15~25 Water soluble oil, air
Hard Rubber / s 15~30 Dry, air

Note : The table shows only general conditions. As for actual cutting operation, please consider the following points : (1) Machine Capacity, (2) Work piece(s), (3) Work Shape, (4) Setup (5) other factors.
ssnsfiuanadudoulamnly dwmiunmsdudunuiudosinzanan (1) Mdmssan (2) agduau (3) Jusewesnu (4) nisiass (5) Yadeduq
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20. Carbide Taps

Asluafinu

MP.
( a)_ [ Hardness

5000 [~

Description of products

Deflective Strength

P50 UF-A  UF

[ Deflective Strength

A -
4000 [~
3000 [~
2000 [~
1000 [~

‘B SKH51

SKH58
(SKH9) (AISIM7)

Cemented Carbide

HSS

M Toughness and Hardness of Cemented Carbide and HSS
anuwdeaudini1uuds ¥as Cemented Carbide wag HSS

(HRA)

Hardness

86

84

M Chamfer wear and number of holes of Carbide taps and HSS taps
wyawles uazduIuvasy vasiuaslud wag fnulsala

Indicator drop chamfer wear

(mm)
A
Cutting Condition

0.7 = Tap : M5x0.8P4

Chamfer : 3 pitches

Machine : Machine with multi spindles

Hole Size: ¢4.2mm
06 Thread Length : 10mm Through

Fluid : water soluble
Workpiece : FC250
05 = HSS taps
Carbide taps
0.4 [ o
._/
/ ()
0.3 [~ ()
0.2
0.1
| | | | | »
>
0 10.000 20.000 30.000 40.000 50.000

Number of holes

B Carbide Tap examples and comparison of tool life / fatnsituaislun uaz maUTeuiisuangnisidenu

Size / wun
M8x1.25 M8x1.25 M10x1.25
Classification / uszu
Material / ¥z Plastic with glass fibre ADC12 FC250 FC250 FC250
Workpiece
ogfiflou Part’
ad;xme Electric Parts Car Parts Electric Parts Car Parts Car Parts
[Tapping Hole. condition . . . .
Thread . ®1.6 Through ©6.7 Blind ©5.0 Blind ©6.7 Blind ®8.7 Blind
Condition Tl h
ANTNBNNAE apping e?gt 4mm 18mm 10mm 16mm 18mm
ANUYNINTATY
Machine ) . ) . . . - . . )
astng Special Machine Special Machine 4 spindle Machine Multi Spindle Machine Special Machine
Condition -
of Use Cuttlng Sp:eed 6.3m/min 8.5m/min 8m/min 6m/min 5.7m/min
. AIIINTGHTU
anmnnsldau
Fluid / veswaaiily Dry Water soluble Water soluble Water soluble Water soluble
Carbide Ta
o q ? 10.000 75.400 53.000 18.860 38.500
Fuanslud
Number HSS T
of Holes e e 200 1.000 1.000 300 500
. frulealn
ﬁnmu;
Ci i f Lif
itz s R 50 754 53 62.9 77
01Nl

m Think threads with
850 YAMAWA

Note : In all situations, HSS taps being used are standard oues. / luynanunmsaifulealagninunldidunnsgu
Carbide taps, when used properly, bring out a long tool life. / fumluseziiengnslinuiienuiudlerunldoignis
These datum have come from end users of carbide taps. / doyalunsdldinangldnuiuaslud
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2 '| Taps for Pipe Threads

ANUAINSUNAYIYID

1. JIS Pipe Taps

The pipe thread standard (JIS B 0202,0203) was revised in 1982 to meet ISO standard. In the same year, JIS B 4445 (straight pipe thread taps) and JIS B 4446
(taper pipe thread taps) were also revised.

wnsgundeae (JIS B 0202, 0203) Ufuuysd 1982 tleliidnfumnnsgm 150 Tutivaiuil Jis Badas (Frundenionse) uaz JIS BAdds (Frundeniowiled) Afimsufugaduiu

OA part of the pipe thread standard was revised in 1966 to meet ISO, but in the 1982 revision, the 1SO standard was defined in the main book of JIS and the old
1966 standard was defined in JIS Appendix. For Pipe Threads specified in the main book of JIS and JIS Appendix, thread symbols are different but the nominal
size 1/8 to 6 inch are same. In the 1998 revision, the contents of the main book of JIS and JIS Appendix are not changed.
drunilsesnasgiuindse gnudlalul 1966 enouauasnasgiu 150 wsilud 1982 nsudlusnasgiu IS0 Atmualflundsdondn JIs wazsnasguind 1966 Afmunlilumanunues
JIs dwsuindeioitssylSlumisdendn Js uasmauan JIS aslidydnuaiindeaiiunneety uivunasssum 1/8-6 Saswileutu Tl 1998 Idinsudludendumanas s uazmanun
J1s lifinsidsuntas

Description of products

QIS0 tap standard for pipe threads is different from the JIS tap standard in style, size and thread limit. Like the pipe thread standard, in JIS tap standards for
pipe threads, style, size and thread limits of ISO standard are adopted in the main book of JIS and those of old JIS standard are in the JIS Appendix. For ISO
standard (style and size), please refer to the next page.
1SO nFeIvieannIgIU wunNEnen Mundeviesnsgiu JIS vuawa dedinvennde veaunasgm 1O awgniwnldlunide JIS uazanasgm JIS inlunianuan dwmiu wmsgiu IS0
(sUuuuLazug) ngangtuniialy

(OThread limits of Rp and G taps are the same as the ISO standard. The thread limit of Rc taps is the same as the JIS class 2 of PT taps shown in JIS Appendix
because Rc is not specified in the ISO standard. Therefore, both Rc taps and PT taps can be used interchangeably. For the relation between thread limit of
internal threads and tap thread limit, please refer to the table below.

Jodrinvewnderves Rp uar G Wuudieatunnmsg 15O fedrimndenves Re andhuguidentiu JIS rana 2 vesfu PT fuandunanuan JIS mazrchildgnszulily wasg 10
Fauniafiu Re uag fru PT ansnsaldunuiuld dmsuenudiiussenindediiandedly wzdedrinndeain nganglumsisdue
(OPipe Tap standard was revised in 1987. And tap designations shown in JIS Appendix were changed to PF taps for Parallel Pipe Thread, PT taps for Taper Pipe
Thread, and PS taps for Parallel Pipe Thread.
wmsgufiuvie gnusuuselul 1987 wazfegnuandluniaran JIS wivdsundas fiu PF dwiuiiuveindeanss, PT dwiufuvieindenndes uaz PS dwiufiuvieindeanss

B Symbol of Pipe threads / dyanwalvaanieavie

Type / Classification / Usziam JIS(ISO) JIS Appendix
AU

Taper Thread | Internal Thread / tnd2lu
Taper Thread wnieiaiod External Thread / wagauen JIS B 02031982 R PT
ndgannes Parallel Thread | Internal Thread / indelu Rp PS
HNABIAFT External Thread / indienuen — -
4 G PF, A class
Internal Thread / indenlu
Parallel Thread Parallel Thread JIS B 02021982 - PF, B class
\NAEINS HNALIATY G, A class PF, A class
External Thread / indieruen ’ 4
G, B class PF, B class

M Relation between classification/engagement of pipe threads and taps / mnsduifusszwan nsdamnas / rduria veundoame uaza

Kind of thread | Classification Main usage Engagement Pipe taps

vinvaunden | vaaauy nslyauman B RdurE AN

Parallel N\ parallel internal thread "\ Parallel internal thread
AYANWA W Ay
PS PARYANWA T __NH }%. : q_aa
(Rp) ¢ g8 8
|
Basic diameter position
Int | Basic diameter position -
nternal Taper internal thread - Tg
Taper | In connection of pipes, pipe | threads Taperinternal thread | ’N/‘/Q =8
pipe parts and fluid parts they are | ndsalu Taper a . 4
. 2 . .
threac.is used mainly for t.hg purpose PT NTapermtemairead =7
\ndgave | Of pressure type joints. (Rc) e > W SQ
PR Can o aper internal threa 5
wuuaes | ielyluaunefifiusesiunielu //8 e t ©
Pipe t a ]
thread ‘ -
. A bvz
A a f RS
iNAYINg External | Taper "Q‘
threads 1
N PT Taper external thread
\nagauan (R) ==
=[8l4
. . . Internal |
In connection of pipes, pipe PF Parallel internal thread \1
Parallel ) threads
. parts and fluid parts, they B (G) a PF
pipe . wndgaluy Nl=)
are used mainly for the a
threads .
. purpose of mechanical type External
[GEERYVD] joints. o PE _u‘ “ALA
HUUNTY o, . o
ielelunsussnaua i (@) o© _ST Parallel external thread
indgauan
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Description of products

Technical-61
852

2 1. Taps for Pipe Threads

ANUAIMNSULNRBIND

M Relation of pitch diameter tolerance zone between thread and tap / axuduiusvaslouiifiaanuiadurigudnatsssudtunden wazdia

Example.1-11

G

Thread

Thread
(+) 400 H B

—100
—200

—300

(=) —400

Parallel Pipe Thread / éeaviensa : JIS B 0202 Straight Pipe Thread Taps / fuviewndeanss : JIS B 4445
Taper Pipe Thread / indemviewwes: JIS B 0203 Taper Pipe Thread Taps / fuviewndenawes : JIS B 4446

R

Rp

PT PS

Thread Thread

Thread Thread

fatg
d 140

3 Class

converted into that of radial direction.
[ Internal Thread

3% : PD tolerance of taper pipe threads is the value where the tolerance of axial direction is

[ External Thread

The thread tolerance of Taper Pipe Taps are specified by the gauge
plane and thread profile of addendum and dedendum.

P YAMAWA
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21. Taps for Pipe Threads

o o v .
ATUSIRIUNAYIND

BMComparison of the thread limit of taper pipe tap / nswWssuiiisuves Thread limit vasfiuvisnuumLUas

Rc PT S-PT

Basic diameter position Basic diameter position Basic diameter position

Description of products

ha : upper deviation

ha

P =25.4/n
n = Number of threads

hd

hd : upper deviation

S hd : lower deviation
W Vv

\_ Axis of tap

Taper
16

Unit: mm

Basic major 150 (Ro) Appendix (PT) Thread Limit

wiurirgudnans Basic Size Tolerance Basic Size Tolerance

Yie 7.723 28 14 10.1 — — — — 0.291 0~+30 0.291 +15
1 9.728 28 15 10.1 19 13 16.5 10.5 0.291 0~+30 0.291 +15
Va 13.157 19 19 15 28 21 19.5 125 0.428 0~+40 0.428 +20
% 16.662 19 21 15.4 28 21 21 14 0.428 0~+40 0.428 +20
% 20.955 14 26 20.5 35 25 27 17 0.581 0~+50 0.581 +25
Y 26.441 14 28 21.8 35 25 29 19 0.581 0~+50 0.581 +25
1 33.249 11 33 26 45 32 35 22 0.740 0~+60 0.740 +30
1% 41.910 11 36 28.3 45 32 37.5 245 0.740 0~+60 0.740 +30
1% 47.803 11 37 28.3 45 32 38.5 255 0.740 0~+60 0.740 +30
2 59.614 11 41 32.7 50 35 42.5 27.5 0.740 0~+60 0.740 +30
2V, 75.184 11 45 37.1 — — — — 0.740 0~+60 0.740 +30
3 87.884 11 48 40.2 — — — — 0.740 0~+70 0.740 +35
4 113.030 11 53 46.2 — — — — 0.740 0~+70 0.740 +35

Note : JIS standard has 2 types of Taper pipe thread, PT and S-PT taps. ISO standard has one type of Taper pipe thread Rc.

wnsgu JIS & 2 Ussim veundelauuuinies, PT way SPT unsy 15O & 1 Uselanves infuaviauvuiaes Re

% : Threads per inch

Designed by JSR GROUP Think threads with Technical-62
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Description of products

Technical-63
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21. Taps for Pipe Threads
finudmsunaeavie

B Comparison of the thread limit for straight pipe taps / nsi3esutisuvas desrianien dwsuRturiauuunse

The Thread Limit of ISO (G

Mmor Dia
nalauni

Number of
Threads*

waunde

Major Dia
nsgBAINEY

Pitch Dia

\durngudnansiing

Unit: um

The Thread Limit of Appendix of PF

Major Dia Pitch Dia Minor Dia
qEBANAEY lﬂuN’]ﬂanﬂ’NwWﬂ launaen

Size 5|cS|ze UT LT
(mm

LT Basic Size | UT | LT
(mm) (+)

Ve 28 | 0.9071 7.723 7.142 22 | 6.561 —
% 28 | 0.9071 9.728 | 32 9147 | 43 | 21 | 22 | 8566 9728 | 65| 9147 | 40 | 20 | 20 | 8.566 | 40
1 19 [1.3368| 13157 | 37 | 12.301 | 50 | 25 | 25 | 11.445 13157 | 90| 12.301 | 50 | 25 | 25 |11.445| 50
% 19 |1.3368| 16.662 | 37 | 15.806 | 50 | 25 | 25 | 14.950 16.662 | 90 | 15.806 | 50 | 25 | 25 | 14.950| 50
i 14 [1.8143| 20955 | 43 | 19.793 | 57 | 28 | 29 | 18.631 20955 | 115| 19.793 | 55 | 25 | 30 |18.631 55
% 14 [1.8143| 22911 | 43 | 21.749 | 57 | 28 | 29 | 20.587 22911 |115| 21.749 | 55 | 25 | 30 |20.587 | 55
% 14 |1.8143| 26441 | 43 | 25279 | 57 | 28 | 29 | 24.117 26.441 | 115| 25279 | 55 | 25 | 30 |24.117 | 55
% 14 |1.8143| 30201 | 43 | 29.039 | 57 | 28 | 29 | 27.877 30201 | 115| 29.039 | 55 | 25 | 30 |27.877 |55
1 11 |23091| 33249 | 54 | 31.770 | 72 | 36 | 36 | 30291 5 | 33249 | 145| 31770 | 60 | 30 | 30 |30.291| 60
1% 11 |2.3091| 37.897 | 54 | 36418 | 72 | 36 | 36 | 34.939 :55 37.897 | 145| 36.418 | 60 | 30 | 30 |34.939 | 60
1% 11 |2.3091| 41.910 | 54 | 40431 | 72 | 36 | 36 | 38.952 :’§ 41.910 | 145| 40.431 | 65 | 30 | 35 |38.952 | 65
1% 11 |2.3091| 47.803 | 54 | 46324 | 72 | 36 | 36 | 44.845| = | 47.803 | 145 | 46.324 | 65 | 30 | 35 |44.845| 65
1% 11 |2.3091| 53746 | 54 | 52267 | 72 | 36 | 36 | 50.788 53746 | 145| 52267 | 65 | 30 | 35 |50.788| 65
2 11 |2.3091| 59614 | 54 | 58135 | 72 | 36 | 36 | 56.656 59.614 | 150 | 58.135 | 75 | 35 | 40 |56.656 | 75
2y 11 |2.3091| 65710 | 65 | 64.231 | 87 | 43 | 44 | 62.752
2% 11 |2.3091| 75184 | 65 | 73.705 | 87 | 43 | 44 | 72.226
2% 11 |2.3091| 81534 | 65 | 80.055 | 87 | 43 | 44 | 78576
3 11 |2.3091| 87.884 | 65 | 86.405 | 87 | 43 | 44 | 84.926
3% 11 |[2.3091 | 100.330 | 65 | 98.851 | 87 | 43 | 44 | 97.372 % : Threads per inch / e / @2
4 11 |2.3091 | 113.030 | 65 | 111.551 | 87 | 43 | 44 |110.072 UT: The upper deviation / smudwgian

LT : The lower deviation / dudssuusihan

M Comparison of the thread limit of taper pipe taps / msiseuiiisuvastadnianies vasiruviauuumilas

Number of
Threads*

Fwaunden

Unit: um

The Thread Limit of ISO (Rp) The Thread Limit of Appendix of PS

Minor Dia

Major Dia Pitch D|a Minor Dia
ey

Yie 28 |0.9071 7.723 | 43 7142 | 14 | 43| 29 | 6.561 — — —
% 28 | 0.9071 9.728 | 43 9147 | 14 | 43| 29 | 8.566 9.728 | +10| 50| 9.147| 30| 50| 20 | 8.566 |+10| 50
Y 19 [1.3368| 13.157 | 63| 12301 | 21 | 63| 42 | 11.445 13.157 |+ 5| 75| 12.301| 50| 75| 25 |11.445 |+ 5| 75
% 19 [1.3368| 16.662 | 63| 15.806 | 21 | 63 | 42 | 14.950 16.662 |+ 5| 75| 15.806 | 50| 75| 25 |14.950 |+ 5| 75
% 14 [1.8143| 20955 | 86| 19.793 | 29 | 86 | 57 | 18.631 20.955 | -25|115( 19.793 | 85|115| 30 |18.631 |-25[115
% 14 [1.8143| 26441 | 86| 25279 | 29 | 86| 57 | 24.117 E 26.441|-25/115(25.279 | 85|115| 30 |24.117 |-25[115
1 11 |2.3091 | 33.249 | 109 | 31.770 | 37 | 109 | 72 | 30.291 E 33.249 | -50(150 | 31.770 | 120 | 150 | 30 |30.291 |-50[150
1Y 11 [2.3091 | 41.910 | 109 | 40.431 | 37 [109 | 72 | 38.952 g 41.910 | -50(150 | 40.431 | 115|150 | 35 |38.952 |-50[150
11 11 | 2.3091 | 47.803 | 109 | 46.324 | 37 | 109 | 72 | 44.845 47.803 | -50(150 | 46.324 | 115|150 | 35 |44.845 |-50[150
2 11 [2.3091 | 59.614 | 109 | 58.135 | 37 | 109 | 72 | 56.656 50.614 | -45(145 | 58.135 | 105 | 145| 40 |56.656 |- 45[145
2% 11 [2.3091| 75.184 | 130 | 73.705 | 43 | 130 | 87 | 72.226
3 11 | 2.3091 | 87.884 | 130 | 86.405 | 43 | 130 | 87 | 84.926 % : Threads per inch
4 11 [2.3091 | 113.030 | 130 | 111.551 | 43 [ 130 | 87 [110.072 UT: The upper de‘.'ia.ﬂon

LT : The lower deviation

m Think threads with
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21. Taps for Pipe Threads
finudmiunaeaie

2. American Pipe Thread Taps / finuviawuuaiuing

[}
2
3
American standard pipe thread has various types. We show their symbols and engagement of threads as follows. o)
indeaviesnasgueiniiivanesia isvzuansdydnuel wavindudaveunieiiereoluil g_
—
o
c
§e)
WPair groups of external thread and internal thread. / nqaivasndeuen wasindealu ks>
o
o < i i n
Sremakie] /AR Symbol / deydnuad Interngl Thread Matlng Thread Exterr;al Thread Matzl‘ng Th'read @
= . wndealy LnagIMating nagIUan LnagIMating (m]
American Standard Taper Pipe Thread for General Use NPT NPT NPT NPT
indegvieuuuniesinmsgiuening dmduldenialy NPSC
American Standard Straight Pipe Thread in Pipe Couplings NPSG NPT _ _
indemisnuunsansguaEniludanere
American Standard Taper Pipe Threads for Railing Joints NPTR NPTR NPTR NPTR
Pipe Threads, General Purpose | Nagavioluunssnasgueisnidmiu Railing Joints
ANSIASHE D1 207 | T St S s Thes e s g R .
ndaviekuuAsINASTILEENE WS UFree-Fitting
Mechanical Joints for Fixtures
American Standard Straight Pipe Thread for
Loose-Fitting Mechanical Joints with Locknuts NPSL NPSL NPSL NPSL
INFEMDLUUATININTZILBLLFNEMTU Loose-Fitting
Mechanical Joints with Locknuts
American Standard Straight Pipe Threads for Loose-
Fitting Mechanical Joints for Hose Couplings
P P NPSH NPSH NPSH NPSH
ndgWiBlUUATININTEILBISNdMIULoose-Fitting
Mechanical Joints for Hose Coupling
Dryseal American Standard Taper Pipe Thread NPTE NPTF NPTE NPTF,NPSF,NPSI
ndevieuuuiaesinIgIuenin PTF-SAE-SHORT PTF-SAE-SHORT
Dryseal SAE Short Taper Pipe Thread NPTF
ysea Tl PTF-SAE-SHORT NPTF PTF-SAE-SHORT
Dryseal Pipe Threads inaeviBkUUUBIHY SAE NPSI
(ANSI B1.20.3) Dryseal American Standard Fuel Internal Straight Pipe Thread
indeviwvunsaivndiunielu 1asgueniEni NPSF NPTF - -
Dryseal American Standard Intermediate Internal Straight Pipe Thread NPTF
INFEIMBLUUAT Intermediate Internal 1ATFIUBLLTN NPSI PTF-SAE-SHORT - -

Note : These symbols correspond to the name of American pipe thread.

v LRS- v oo oo . o
aiyanwﬁuma'luaamﬂaaﬂﬂwaﬂummﬁmwammm

These threads are / indnilito

(1) Thread angle is 60° / yuwndeadu 60°

(2) Taper of Taper Thread is 3/4" per foot. / inesveundeunieifie 3/4” sewn

(3) Fundamental height of triangle : H=Height of triangle thread profile H=0.866025P /mmqnﬁupumaagﬂammsau H= mmgwaﬁﬂﬁwum?{uu H=0.866025P
)

(4) The difference between American Standard Pipe Thread for general use and Dryseal American Standard Pipe /

PrmuAnAssETINAE VBT UBEN MUY waresnsgIueLEM Dryseal
- Crests and roots truncation of thread is different. / voauasgrundeniidnuazuanaiu
- The length of engagement for pipe thread is different by types. / anuegnvesidudawnnsiaiulunudsznan
- With regard to standard, Dryseal American Standard Pipe Thread is available in right hand. / eafusnmsgiu indewiosmsgiueisiani Dryseal Aofuiionn

In accordance with ANSI B 94.9, 4 types of pipe thread are specified in American Pipe Thread Standard. / smusnsgiu ANSI B 94.9 i aviinveandswiofissylilu

1INIFIUNADVRRIIEN

Please refer to next page about the relation between taps and threads and about thread tolerance. / nsanguiidalulunisérdaieafummduiudszning fu waznden

udaAifinAuRevoLnde
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21. Taps for Pipe Threads
finudmiunaeaiie

OClassification of American pipe thread taps / msinuunUssinnvasiineindalvisasni

1]
3
8 SymbOI : chawnutﬁ Threfds}o bs i
e Lﬂau’angnmﬂ
N
“— Straight Pipe Thread Ta
o @ % q & # NPS Ground Thread HSS NPSC,NPSM Y%e~1
c AULNAYINBUUUATY
<)
= Dryseal Straight Pipe Thread Ta
fe> "ry Vo] E - . NPSF Ground Thread HSS NPSF B~
B AULNAYINBUUUA Dryseal
0
Taper Pipe Thread Ta
8 el s NPT Ground Thread HSS NPT Vie™2
ATUNAYWIDUUULALUDT
Dryseal Taper Pipe Thread Ta
Sl e o NPTF Ground Thread HSS NPTF Vie~2
ATUNFLWIDUUULALUDT Dlyseal
M Thread limit of American Pipe Thread Taps / dasriawndalvasfituindeavisasni
OStraight pipe thread taps for (NPS) G Class / fuvienss d13u (NPS) aand G
y
30° 30°
8 s - - ‘ - -
a a | i
s & ‘
s 2
£
2| = f
Kol < —
a a %
g € &
| & a
5| £ 5 8
= = g £
Unit: mm

Size / v Major diameter / fusgudnansseniniiaa Pitch diameter / usingudnansiind M;zg:uudn'imfnt;:

NPS 1/ - 27 10.241 10.216 0.025 9.527 9.515 0.012 M—0.653
NPS 1/4 - 18 13.606 13.582 0.024 12.542 12.530 0.012 M—1.019
NPS 3/g - 18 17.045 17.021 0.024 15.981 15.969 0.012 M—1.019
NPS 15 - 14 21.226 21.202 0.024 19.840 19.828 0.012 M—1.334
NPS 3/4 - 14 26.560 26.536 0.024 25.186 25.162 0.024 M—1.334
NPS 1 - 115 33.215 33.178 0.037 31.526 31.502 0.024 M—1.644

3% : Above dimensions change depending on actually measured. / mmmﬁma‘n-ﬁwqﬁuﬁmﬁm‘a“uuwm‘juaqﬁunﬁﬁm‘%q

OTaper pipe thread taps (NPT) G Class / fuwndgaviewuuiadas (NPT) aand G

p=25.4/n
n = Number of threads

H = 0.866025P

Fr (Max)
Fr (Min)
- ': 90’ ‘
16 r Axis of tap
Taper

m Think threads with
856 YAMAWA
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21. Taps for Pipe Threads
finudmsuinagavie

Unit: um

T 116 - 68 32 78 37 80 32 92 37
NPT 1/ - 27 68 32 78 37 80 32 92 37
NPT /4 - 18 92 48 106 56 101 48 116 56
NPT 3/g - 18 92 48 106 56 101 48 116 56
NPT 12 - 14 106 61 122 71 118 61 136 71
NPT 3/4 - 14 106 61 122 71 118 61 136 71
NPT 1 - 115 120 74 138 85 134 74 154 85
NPT 11/4-11.5 120 74 138 85 134 74 154 85
NPT 11/2-11.5 120 74 138 85 134 74 154 85
NPT 2 - 115 120 74 138 85 134 74 154 85
NPT 21/2-8 147 105 169 122 173 105 199 122
NPT 3 - 8 147 105 169 122 173 105 199 122
M Thread limit of Dryseal American Pipe Thread Taps / da3iandaa vasfinurieaiaing Dryseal
OStraight pipe thread taps (NPSF) G Class / fuwnagaviswuunss (NPSF) aane G
Measurement Flank limit (deviation) 4
30°
Flank limit (measurement)
/ S 8 i
= el o
- 5 3
§ £ g 2
2 < X Z
g = =l =
£ S8 8 / %
= el 2 E
T 5 = Fr (Max) %
3 £ £
Fr (measurement) 2| = s
Fr (Max) é
Unit: mm
sized Major diameter / furingudnaneaniniien Pitch diameter / usingudnansiing Minor diameter* / wfusinguénandlauindea
ize / vun
Frivo | T
NPSF 1/16 - 27 7.665 7.641 0.024 7.053 7.041 0.012 M—0.638 0.101 0.086
NPSF 1/8 - 27 10.012 9.988 0.024 9.400 9.388 0.012 M—0.638 0.101 0.086
NPSF 1/4 - 18 13.332 13.308 0.024 12.354 12.342 0.012 M—1.004 0.127 0.109
NPSF 3/g - 18 16.771 16.747 0.024 156.793 15.781 0.012 M—1.004 0.127 0.109
NPSF 1/2 - 14 20.929 20.905 0.024 19.601 19.589 0.012 M—1.354 0.127 0.109
NPSF 3/4 - 14 26.276 26.251 0.025 24.947 24.936 0.011 M—1.354 0.127 0.109

% : Above dimensions change depending on actually measured. / sudnandsiuiimsidsuuadiuegifunisinesa
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2 1. Taps for Pipe Threads
fudmnsuindeavie

OTaper pipe thread taps (NPTF) G Class / finuwndgaviswuuiailas (NPTF) aana G

2 -
8 % Fc (Max)
©° Measurement Flank limit (deviation) 2| 1 Fc(Min)
o p = 25.4/n g
_E- Flank limit (measurement) n = Number of threads
o
5 H = 0.866025P
= 7
o =
= 2 T
[&] —]
7] g 3
)] v =

5 =
e 2 =

v

E

= P‘

I [ =
0
Fr (measurement) =—— 3 -
e It Axis of tap
Fr (Max) Taper

Unit: um

Crest / sonindva Root / guwndes

L Mex M Mo M We Wi

NPTF 146 - 27 110 89 127 103 86 101
NPTF 1/g - 27 110 89 127 103 86 101
NPTF 1/4 - 18 132 110 152 127 109 125
NPTF 3/g - 18 132 110 152 127 109 125
NPTF 12 - 14 131 109 151 126 108 124
NPTF  3/2 - 14 131 109 151 126 108 124
NPTF 1 - 115 176 133 203 154 132 152
NPTF 1 1/4-11.5 176 133 203 154 132 152
NPTF 1 1/2-11.5 176 133 203 154 132 152
NPTF 2 - 115 176 133 203 154 132 152

Technical§7 Think threads with Designed by JSR GROUP
Copyright © 2015 JSR GROUP, All rights reserved.
858 YA M AWA dahlumeunsneuldFuougnfnnmauidn



2 1. Taps for Pipe Threads
audwsuindeame
3. Troubles on taper pipe thread tapping, and their solution / Soglumsmuindeaveuuuiaies waznsundeymn

Taper pipe thread tapping such as for PT thread and for NPT thread is quite different from parallel thread tapping such as for metric thread.
There, the trouble particularly special in taper thread tapping tends to happen.

Following is the explanatlon about tappmg troubles on taper pipe thread tapping and their solution:

mumamwmmummas Uy Lﬂﬁﬂ’s PT uaz 1nAe7 NPT ABUYN99LANANSAY LNAUASA

muuﬁmmmﬂwmm‘lumwmmimwmammmai mamuLﬁumaﬁmmnmnuﬂmw LLﬁu’Jﬁﬂ’liLLﬂﬁTﬁU‘Wl

B Materials and troubles / ¥aquazdymitiindu

tool steel, alloy steel, high

carbon steel, heat treated
middle carbon steel steel of lower than 35HRC
WANNAIAITUBLNANY

material
Bl Iow carbon steel
AN&’ U‘THUU'IWW

cast iron, tough cast| aluminum alloy, [thermosetting resin,|Nickel base alloy, titanium
zinc aIon, brass

alloy, heat treated steel of
thermoplastic resin " lowerthan 35HRC

woluaRs 15 i,
o g

stainless steel
dnulad

iron
ULl

trouble pt 4
AN BLAUYD

o snzdviae, neanies
tap wear, cutting
performace decreased
nsdnusevemy,
nsAniluszansnmanas

>

welding on tap
msiteNnu

chipping on tap
NTABLAYVDINIY

rough surface
Amumeu

torn threads
\ndendnun

o > > o
e > o o

chip clogging

N3QAFLUYBAAY

@ Trouble occurs quite frequently / Jynitinuves A Trouble occurs rather frequently / Saymiliinduneutieves — Hard-to-macine material / v1uuds

M Trouble shooting / msuntaymn

trouble
Ty

tap wear, cutting
performace
decreased

surface,

Over-cutting of Shrinkage of
i ads

Ell threads internal threads
check point f 0 n lu
NINTIIFDUIN >

Stop line welding ontap chlpplng on tap

chip clogging
DAY

Machine Select machine suitable Use machine with Use machine with
i . for tapping size more power more power
(RIS eniaSasimnzanivang Tofuiedosiiiimianniy Tt
Use tap holder of
floating type, Prevent
vibrating of axis of tap,
. Fix workpiece Prevent centering-off
J|g§, Hflfjers firmly with workpiece
I, sy Sl 'L‘zsﬁlq"g flodting viiean
msaumu’luumxmu
uawammmmﬁm )
Laumﬂuaﬂmam\ﬂmﬂ
sz-uumu
Adjust properly the stroke of tapping
Apssudamznisau Red N
i R AT o SEETEEEEEE T LT educe cutting )
Cutting condition Reduce cutting speed, speed Reduce ciumn_g speed
1 51t i o - U{Uﬂ’]’mﬁ’] UNITATU
AnNEN1IAn Ad]uslﬂa feed Y lunsany
aﬂmmﬁﬂumimu,
Yiudasmeu
Change to insoluble oil from water soluble, Use Change to insoluble oil from water soluble, Use
) Y g
Lubricant other cutting oil which prevents cold welding other cutting oil which prevents cold welding Adjust oil volume, supply oil properly
ansvanau n,l,af,;umMaamuwmmuwammumﬂu uga;éuuwaawuwymumqu-uaqmﬂu Ususeuungi, LLax’Lwﬁwﬁu‘lwgnmaa
ll‘ltu’lllu@u‘WI‘?I’JEJUENHU‘IMWWWWL‘HBMHU 'meuuaujwmwaanulwn'mﬂm‘namﬂu
Provide deeper Provide deeper
O eSS Prevent slanting of Use taper reamer tan;;pmg hOIre’ Rﬁm";erin tan;;pmg holre, R:imo;erin
hole for borlng hole :Ja eliessa ¥ ehips during :Ja eI:essa ¥ chips during
Qasiinig Usatiunsanadesueg T‘ULWLUB$§NL§JB§§'IV\§U§ PP g ”, PP Q v,
v W”\VWUUWU‘[WWW uaummwan mmﬂaumu'lv\anw Hﬁtu’\m\?ﬂﬂﬂ
AWNMNivM’.I”\iHWW'IU AW)HW?.M']’NH”\WWU
Use spiral fluted tap, Use Use carbids tap
; ! Use thread mill i i Use spiral fluted tap, Use interrupted
Selection mterrupted tap cutters gj:"‘:;'::i';;g on materials Use interrupted taps ta P P P
A Y e o MU | I ] ve
(TR TR }:?;‘(sts:jw Twy Tymendninden Tyenuasiun i interupted lwnuseadns, lwau Interrupted
(wauﬂmﬂmwmﬁﬂ)
Tap
U R id ’ Provide oxide surface xf:;ﬁg%:gi;:‘p?p
econsider o ~ treatment, Provide TIN | .
: hange material of g
Design number of flutes | C1ange material of | A taps, Provige | mterferes with tap holder
tap larger cutting angle in the case of SP tapping
AsEBNUUY of tap WasuSanluniseu rgercuting angle | onmnuaaen
Frsandauiy g indoueenln, deu TNvio | & . da
TICN, fiydaunalugy seiyeonBlAY
T NUWIUATY WS AU SP

M Examples of trouble shooting / fegnsmsundaym

1) Torn thread frouble was solved by changing cutting speed 2) Stop line troyple was solved by using Thread milling cutter
\nNEeIBNUIN LLnﬂmmmﬂmima&luﬂ'ﬂulﬁ’ﬂun’liﬁﬂ Joynnymazae unlagluniasdnininden
) Tapping condition / anmniay Cutting condition / anmnssia
mS\Ijﬂe : PT1/4-19 sizeoww o PTH ./4-1 9 —
B . tap av Straight flute tap
tapmu @ Straight flute tap milling cutter 08153X19G
material . material
g © 55400 e $5400
i machine -
rrlacuhlne ' Machining center N - " n wiasing Machining center ) -
\AeIns Tapping speed: 5m/min Tapping speed: 2m/min holder Straight flute tap Thread milling cutter
holder © fixed type Torn threads No torn threads oy fixed There is the stop line There is no stop line
Wy : yp mmmm?mu S/ Wﬂilk%’m’ﬁ;?U 20/ |Ubr|cant ;mmﬁmma nenfnndes
lubricant . ndendnnn wndgludnnn water soluble fiypazan Liflqraznn
Fihmeedy - Water soluble ot
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Features of MC-Helical Thread Mills

»  AUENURYEY Aanianded MC- Helical

OVarious nominal diameter internal threads of the same pitch can be produced with the same thread mills.
FUIAVDLNABINGY TillARGWINTL @nunsoldnendandesaieaiule

(OThe same mill can be used for both right-hand and left-hand internal threads.
peninndenieiuauisaldladmsunandeadie wagindeavn

OChips become very minute, and troubles caused by chips are rarely expected.
Wesnndwuilunismarvann Jgmiseuavazldaosd

Olnternal threads of large diameter are obtainable even with low power machines.
mmmNammam‘wmﬁumﬂuﬂnaﬁwuw‘lwmiﬂmﬂ‘lmﬂiawni‘ﬂmman

Osize control (under3|ze or oversize) is easy on programming process. Thus, internal threads with voluntary thread limits can be obtained.
‘Uu’]ﬂ“/!ﬂ’mﬂll (muman ‘Vﬁﬁ] ‘uum‘lwm Lﬂutiﬁ]\‘ix‘ﬁHiuﬂin?uﬂﬂimﬂiﬂ‘éLmiN

(OWhen using MC-Helical threads mills for producing taper pipe threads, the threads are produced in a perfect cutting circle.
With no stop marks (stop marks are inevitable in taper pipe thread tapping), high quality pressure-tight joint can be made.
ieldaendinindsn MC-Helical dniundnindemonuuimies maawﬂmummanawammwu
IJJJJEGEJ‘VIEJV] (iawamuwanLamlul@’ﬂumimmnamwmmmmﬂai) muummmwamamm‘waimmﬂumlﬂ

Description of products

; Central axis of cutters

Central axis of cutters @ @
~a

Central axis of work material Conventional Climb Central axis of work material
milling for milling for
through hole blind hole
: Left hand thread ‘
Central axis of cutters g 3 Central axis of cutters
ﬁ‘ /—

Central axis of work material ‘I:Ihmbf Co%ﬁﬁ:gnal Central axis of work material
milling for
through hole for blind hole

Note : Basically, conventional milling is recommended due to excellent chip ejection. However, climb milling is recommended in the case of poor horse power and poor rigidity of the machine.

Technical-$9 Think threads with Designed by JSR GROUP
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22. Features of MC-Helical Thread Mills
AauURvananiandsd MC-Helical

B Comparison of internal threads cut by helical cutter and by PT tap

M Pipe thread cutting by tap / nsaawnasavielaefinu

When PT tap cuts internal threads, the tap cuts the threads with all cutting edges and the
tap reverses from the position where each cutting edge on lands sticks into the material

wall of internal threads. This results in the stop line due to a step caused by this sticking.
iold fusdadewnden PT aztiin stop line duiilounandudaideussnindelsiauysel Saduddivanides
lailalunsdlsiafuindeawuu PT

M Pipe thread cutting by helical cutter / nsdawndaavielnenandaingen
Due to the thread cutting of 3 axis movement without reversing, the internal thread has no stop line.
iesnnisdanien Tngladdesdoundu aeluindendshifi Stop line

Bl Selection of tool diameter against the size of the internal threads

nsdenvuaduringudnalsvaaaiasile uaz vuinvaundealy

When cutting internal threads with MC-HLC, please choose the tool which diameter is

smaller than 70% of internal threads diameter. The cutter having larger outside diameter is preferable due to its high rigidity.

Thread milling cutters do not have screw lead. Please select thread milling cutters by referring to product specification table to avoid poor threads caused by interference.
Tunsiden MC-HLC Widenvuadiaifisutuindelundifiadu 70% viiedinnd lagliidon MC-HLC TilugigavinfiagiBululd iesananuudeuss uasniiiosanaendaindenasld
screw lead Tldanmaniandsinumsisanvazvesnaninnaedfilily wieldlminndenditym

ICutting Condition / anwmssa

OCarbide helical cutter / aaniaindeanisiua OHSS helical cutter / aanfaindenlaala

C::E%;E;;d Feed pe;ﬁt}:ﬂc:;r Aty Material Cu(tr'(;l'}ngi;;e)ed Feed per tooth (mm/t)
Structural Steel 50~250 0.02~0.1 Structural Steel 25~45 0.02~0.05
Carbon Steel 50~200 0.02~0.1 Carbon Steel 20~40 0.02~0.05
Alloy Steel 30~180 0.02~0.1 Alloy Steel 15~30 0.02~0.05
Tool Steel 30~150 0.02~0.1 Tool Steel 10~15 0.02~0.04
Stainless Steel 30~200 0.03~0.1 Stainless Steel 10~15 0.03~0.05
Cast Iron 50~150 0.03~0.15 Cast Iron 30~50 0.03~0.08
Aluminum, Aluminum Alloy 50~300 0.03~0.15 Aluminum, Aluminum Alloy 50~90 0.03~0.05
Copper, Copper Alloy 50~180 0.03~0.15 Copper, Copper Alloy 40~80 0.03~0.05

BFeed speed / anuiaila

Feed speed is decided by the characteristic of work materials. Feed speed is an
important factor because machining time, thread finish and tool durability are getting
influenced by the feed speed.

In the material of low tensile strength, feed per tooth can be set up rather large.

Feed speed of tool

However, if you set up feed per one tooth too large, thread milling cutters can cause F=fz-Z-n- (Dc-d)/Dc (mm/min)
deflection and may badly cause thread limit.

mmﬁﬂmsqmniﬁ@ﬂ% A ifiadutiafodfymasasnunavenadesing, narfivundenaio fz :Feed per tooth

wAzAIUMUUYBATRLTe z :Number of tooth
Tudumesagiidianufumiuusadoh WmcdaWuasqnﬁaﬁﬂﬁﬁmﬁawﬂwmn wighfarnanniAly n :Spindle RPM

ponfanderenvanineinisiie uazerviibiiandeafifianannld d :Diameter of tool

Dc : Nominal size of internal thread

BCut of cutters / 35an

Side of ©
internal threads &

H/24

Generally, Cut of cutter is decided by the machine programming in which the machine
enables the cutter to cut the thread height in one revolution. MC helical cutter is so \
designed that its minor diameter does not cut, and the same bored hole size as that for _
cutting tap is adopted.
Taevialy nsdnazdeslilusunsuduiutielunisdandsiseuden, aendanden MC 16su ‘

A 9w = ' o v ' o, - u i v
mseenuuuiiialiugundedliamsaineuld dmudddunagieudumioutufiuily /
|

Side of milling cutters

\ P \
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22. Features of MC-Helical Thread Mills
AndutAvaInanianged MC-Helical

§ —Metric thread / wn@gaiunsn —Metric thread / w&gaun3n

-§_ [Minor dia. basis / Lﬁumquénmﬂﬂumﬁwﬁyu_ﬁ.m] [Tool basis / wiasileitugi]

5 Tool cut / esiiedn Tool transverse / iosilenman

5

"c:)_ KR=H—(H/8+H/4)+H/24+TD2/4—(D'1—D1)/2 Tool KR=Dc/2—d/2+H/24+TD2/4
5 =(D1—D'1)/2+2H/3+TD2/4 =(Dc—d)/2+H/24+TD2/4
2 =(D1—D'1)/2+0.577P+TD2/4 =(Dc—d)/2+0.036P TD2/4

where, / funs

Dc  :Nominal size of internal threads / sunsiiluvoundedlu

D1 : Basic minor diameter of internal threads / durigudnandaundeniiugiureundeilu

D" :Minor diameter before cutting / duheudnanslaundeneunisin

d : Outside diameter of tool / éusinguénansneuenvesiriesiie

H :0.866025P d
P : Pitch / find

TD2  :Tolerance of pitch diameter for producing internal thread
Anfifanudieveaduinguinansing dwmsunisiundedlu

TD2/4 :Shrinkage after cutting / mswashasanmsdin
(Set up in the middle of pitch diameter tolerance / fniiansiiovandurivgudnasiiod)

H/24  : Difference between of basic thread profile and O.D. of the cutters.
AnuuansesEindeaund fu 0.0. vesluiln

M Approaching and leaving to and from work material
anwauzn1sidnlng uazeanaindaglunisvinnu

On approaching and leaving to and from work material, the cutter must always be traversed in helical interpolat-
ing movement so that the cutter enables smooth cutting in and out. And it is necessary to cut the material
gradually by the lead qf screw thread. Otherwise, threads can be thinned.

TumsidwidosenainTaniuau TE33 helical nnauitelinsiaindeandululdtned uasdidossfanzlunsdr-oen
ey screw lead Tiigniasdndne wisnzdnfianann enaléindenillignies

Initial cutting A<B

Technical-71 Think threads with Designed by JSR GROUP
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2 3 ) Selecting different tap holder combinations by machine feed system

nsdenyaiadufituTimanzay laeszuudnsilouvaniasing

The function of machine feed systems
ANz UUShTIUauTanATesing

Fully synchronous feed (Rigid) tapping system /

Y - < <
NIUBUANFULUU (HUQ)VBITZTUUNITANY

Spindle revolution and machine feed are synchronized, a perfect
thread lead and feed per revolution are realized.

Description of products

Feed by lead screws / sasieu Tnssangiin

A better-feed condition is realized because the tap is fed by a master
lead screw shaft that has the same thread lead as this tap.

Feed by gear

The tap is fed at the same thread lead by a combinations of gears. This
creates a better-feed to thread lead condition.

Best used when the spindle rotation and the machine feed are set inde-
pendently, especially, if the machine feed value cannot be accurately
predicted to be that of the tap thread lead.

Feed is controlled by a pressure regulation system which normally
results in an inaccurate feed per revolution compared to the tap thread

lead.

Feed is controlled by operator which is difficult to keep a stable amount
of feed per revolution.

Technical-73 Think threads with Designed by JSR GROUP
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23. Selecting different tap holder combinations by machine feed system

Holders aspects

Spring direction

nsdenyavidTufinulimunzau Ine Machine feed system

Characteristics of tap self-guiding behavior

r=tap’s radius, s=thread relief, t=margin width

I
I =

Compression Tension

Completely rigid holder type

The tap is held with no axial or
radial adjustment in the collet and
holder.

H Eccentric thread relief
(no width of margin)

'

Adjustable spring floating holder
(Tension & Compression)

Machine feed and tap’s thread lead
errors are corrected by two types of
spring system in the holder, the
axial tension direction of the tap and
the axial compression direction of
the tap.

Designed by JSR GROUP
Copyright © 2015 JSR GROUP, All rights reserved.
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Tap characteristics ; high cutting performance and
machining performance, with little to no self-guiding
features. Operation ; A fully synchronous machining
system with fixed rigid holder is needed.

Example : "High speed tapping" and "fully synchro-
nous tapping."

Con-eccentric thread relief
(margin and thread relief)

Tap ; High level of self-guidance due to suitable tap diameter
margin and thread relief. The combination of nice portion of

margin and chamfer relief helps to make appropriate tap

Concentric (No relief)

Tap ; A full thread land stays in contact with the thread
major diameter at all times. Tap has no thread relief on
major diameter, creating a high level of self-guidance
even with unbalanced feeding conditions.

Description of products

Technical-74
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4 _ The mechanism for a tap to cut oversize on an internal thread

1. Run out, misalignment and tap cutting in non perpendicular to holes ——————— Over-cutting at radial direction
Amdaud, dumislumsfudesgudnans uazmsiulidainiugnousu

———— = dwaliiiandslaninun@lunuasad

Tool run out during tapping

Holder needs to be
adjusted. Tapping with
run out can be observed
and checked when idle
running.

Lateral force
-—)

Misalignment during tapping

Axis of tapping process
and bored hole should
be lined up correctly.
The use of adjustable
holder with floating
features will reduce this

problem. .

Tapping a non-parallel or non-perpendicular
thread to the axis of the hole.
Verification of
prepared hole
condition.

of the hole.

Excessive cutting in radial direction causes oversized internal threads. Since tapping proceeds along bored hole, in the depth
of hole, oversize cutting is minimized, that is, oversize cutting in the beginning of the hole and normal cutting in the depth

mafaivhlindealanduniluwunsaiidmalifandelu oversize fuing uwasvilida NOGO lairinu

N~

Excessive-cutting in the radial direction

Over sized
internal threads
atthe beginning

of thebore

Not Go gauge

Normal internal threads

Not Go
gauge

cutting edge may cause galling and result in over-cutting.
doldfulivunzauiunisiu siseldfufifiauiedJegm

— daalvinsiandedliauysal

Not Go gauge

internal threads

. Using a tap not suitable for the operation or a tap with dull — Over-cutting caused by galling and excess cutting

Using an incorrect tap for a specific workpiece material

can cause problems

Select the correct Tap
- Straight fluted tap

- Spiral fluted tap

- Spiral pointed tap

* Roll tap

Selection of correct taps suitable for material being
tapped is strongly recommended.

Wear

Tapping process with dull edge

Welding

Chipping

[Wear]

[Welding]

y/
7

[Chipping]

I Solution: Proper use of cutting oil, confirmation of a constant for tool life

[

NOGO laitimulet

Torn threads occur on the thread flanks. If this situation gets
worse, there occur large thread collapses or incomplete
threads finally bringing out oversized internal threads.
Depending on the condition of collapsed threads such trouble
tends to occur discontinuously as NOT-GO gouge enters.
Special attention needs to be taken so that random inspection
should not miss this kind of trouble.

ndeafiintuliauysal dwaliorniinderlulaniung wezidanade

Incomplete

thread
N

Incomplete
thread

Incomplete
thread

P YAMAWA

Not Go gauge

Over-cutting caused by
galling and excess feeding

Designed by JSR GROUP
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24. The mechanism for a tap to cut over size on an internal thread

3. Tapping with an improper feed condition ——————» over-cutting at axial direction

msiwiildenadeulignsios — = Aansiandealaiuivluwuunu uasilidens

Process of over-cutting due to excessive feed

D With cutting edge b1, cutting starts.

kp ece| Cutting part by b1

@ Position between workpiece and tap after the tap rotates 1 turn.

WOI’kp C€| Distance of
excess feeding

@ The position between workpiece and tap after 3 rotations of tap.

Distance of
Workpiece | excess feeding

Feed adjustment is strongly recommanded.
* (Use fully synchronous feed system and fixing holder)

When using machines that do not have the
synchronous feed system, such as drilling machine.

* Adjust the correct weight balance of main spindle
properly.
* Use an axial/radial floating holder for adjustment.

NO-GO Tsieiru

Excessive-cutting of the thread
with excessive feeding
Tunsdllddnsndousuiuly

A

Designed by JSR GROUP
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Over-cutting of the thread by

too slow feeding
Tunsalldsnsteutuiuly

Process Opposite of excessive
feeding Factors in fluencing extra
material is cut at back frank.

over-cutting during tapping

(DThe tap mounting condition in the holder.

@The condition of bored hole.

@ The cutting oil selection.

@ Incorrect adjustment of feed balance.

®Selection of the tap depending on material
being cut.

Not Go gauge

direction of tapping

Not Go gauge

direction of tapping

Think threads with

YAMAW
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2 5 Trouble Shooting

nsuiiludeyin

Troubles / Jaym Breakage / nsuan

Excessive wear / nsdnnsesnniiuly

(2]
L
S Check point / 3ns9a8u
i i Prevent clogging of chips c " & =]
'8 Prevent excessive cutting torque yent clogging P Tap /oy Workpiece / fuiu Tap /sy
o dasiululviussdanniiuly Uasiunsgadiuvesiy
o
5 @Use workpiece which has OUse workpiece which has
Hardness even structure and hardness. even structure and hardness.
g . Tvdunuiillasass TyBuauiiilaseasa
= PAATHLT uazauLd uazensufs
o
=
g @Pay attention to tapping position and material thickness. @Pay attention to tapping position
a Shape Ineudndgyusumusau uazanumuuestan and ma‘f"fl ﬂlICkBHESS.‘ o
. Tnanudrdriusiunuaniu
. U uazANUMLTLRYTAR
Workpiece
Fuau OProvide bigger bored holes OProvide bigger bored holes.
gt zsvlngaiu
gty @Piide countersinking on hole entrance.
@Prevent work hardening. ‘l’amamjﬁ@ualumi'ﬂmaﬂ?ﬂ}
Bored hole OPrevent work hardening.
Jnoun OProvide deeper tapping hole.
Inanzgantulumsnu
@Prevent slanting of hole.
dastumsannidusuosg
@Avoid inconsistent feed.
Machine nandessnslouiiluaennans
b .A?uﬁst feeg stroke.
Uiudamneonieu
@Use tap holder of floating type.
Jigs, Holders lyduusziam floating
P ©Use tap holder with torque limitter.
n, MU lyduiisinissiiausedn
OReduce cutting speed. OReduce cutting speed.
Cutting condition anaanalunsdn anAuEIlunsin
aN1ENIAA
@Use the other cutting ol @Provide proper timing for changing or filling-up of cutting oil.
which prevents cold welding. Wszoznanlwmngauiunisiasu vieiianiiu
Tydniuduqlunisuesiu @Prevent mixing of other oil into cutting oil.
- msdoudu Jaafunsuanvesniiiu
rican i ing oi o )
Solcat .{Jﬁe 'DSOE‘?Q (5D i Gl @®Use other cutting oil which prevents cold welding.
unasiiu OSSR TnhsiuduqlunsUssiumsienndu
@Use cutting oil of insoluble type.
Inifurdinluazanet
@Adjust flow of cutting oil and meﬂlod of lubrication.
Jsuuginslvadeu uaginisvenifunasiu
@Remove unnecessary chips
o during tapping.
plocess duevlusdusananmsniu
» @Provide bigger space for chips
lunszuauns ]
Iniuilvguiienisidney
®Use PO tap(through hole).
: lynu PO (gn12q)
Selection @Use SP tap(blind hole).
= v SP ()
QIssed ®Use Rolltap.
lalsamu
) ®Use serfal set tap.
@Provide bigger chip room. @Change material of taps. A
nufneAylngtu Lufa'guiammmu @Change material of taps.
.Pryowde przp«ﬂ hardness gn taps. Wl ta e
: Inannauudaitanyasivau @Provide proper hardness on taps.
Tap Design Inpnuudsivanzaniunu
(2aiV) N13BBNLUY @Reconsider length of cutting chamfer. @Reconsider length of cutting chamfer.
NNTUIANNYTIVOIUYNET NNTUIAMNYTIVDIUTNDT
.Uyswe set tap. @Provide nitride on taps.
Tynugn ndeululnsa
@Be careful about burning during re-sharpening. @Be careful about burning during re-sharpening.
Re-grind
o @Provide proper land. @Increase re-sharpening frequency.
AU siwpudlunsduaulva

© : Most suitable solution / Fnsundyymiivanauiign O : Second most suitable solution / 35msundiymiivngausosan

Think threads with
e 1 YAMAWA
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25.

Trouble Shooting

msudladaymn

@Check workmaterial.
naaeUianTuu

@Use workpiece which has
even structure and hardness.

TyAuuiiiilaseasns
wazAmud

@Pay attention to tapping position
and material thickness.

Tnauddryiusumueniu
UAEAMNNLIYDY AR

@Pay attention to tapping position
and material thickness.

Tnanudrdriusumuaniu
lLaSﬂ’J’]HMuWWlﬂQ"iﬂf’]

@Adopt bigger bored hole.
wzslilveyiu

@Prevent work hardening of
material.
Yaafumsudeinnesian

@Prevent work hardening.
Uaanumiummmnaﬂ

@Provide bigger bored holes.
Wwglnlngiu

OPrevent slanting of hole.
Jasiunsainidesvesy

(OFeed according to pitch.
nseumuiiny

@ Use the tgp holder of floating type.
Tufadunatuuuu floating

@Prevent wbratlng of axis of fap
vaafiumsduaziieuveaunumnu

@Prevent cenlenng off with work piece.
Ummmwumuaﬂswaamunmuunam

@Reduce cutting speed.
anAuEIlunsin

.Prowde proper timing for changmg or filling-up of cutting oil.
Tysetznaivngauiunsiuasuiensifiniiy
@Prevent mixing of other oil into cutting oil.

Uaaiumswauveiy

.Use other cutting oil which prevents cold welding.
'l'umuuauq'lumsﬂaqmsnut'uauwu

®Use cutting oil of insoluble type.

Tnsfusialuavareth

@Adjust flow of cutting oil and meﬂlod of lubrication.
USudginsivadeu wazisnmsvesifuvasiu

@Remove unnecessary chips
deiludduean

@Provide Nitride on taps.
wdeululasn

©Use oversize taps.
Tymuswaluey

@Use spiral pointed taps
(fg[ through hole).
Tanuindeanss @wiugnes)

©OProvide oxide coalmg on taps.
\ndsusenien

OUse oil hole taps.
'l'uuwu'luimu

OProvide larger cutting angle.
Tsudavunley

@Adijust relief angle on cutting
chamfer.

LUaauuwwaaﬂummmmwai

OProvide thread relief.

OProvide larger cutting angle.
Tynudnvualuey

.Algust relief angle on cutting chamfer.
wWasupmilvesnudauy o3

OProvide more narrow margin.

.Change of no. of flutes on taps.

LUaﬂumuauvammu

@Reconsider length of cutting
chamfer.

FRTUIAMUENIVDILTUWBS

@Increase re-sharpening frequency.
ineudlunsduesilva

@Increase re-sharpening
frequency.
diwanuilumsduasls

@Provide better surface
finishing on flutes.
Uiuinlumuvassasmarlyitian

@Provide precise re-sharpening. / Tuauialvuiusiug
@Be careful about burning during re-sharpening.
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25. Trouble Shooting

nmsuAladaynn

Description of products

@Provide bigger bored holes.
wiwglnlngyu

@Prevent slanting of hole.
Jasunsannidesesy

@Provide countersinking on the
hole entrance.
lunemirgualunisvensuing

@Adjust a feed,
Usudnsmsueu

OFeed acgording to pitch.
dasnsuaulunuiiny

OU§e tap holder of floating type.
lyhdudszinn floating

OPrevent vibrating of axis of ap
Uaafiumsduaziviouvaaunuanu

OPyevent centering-off with work piece.
Yeaululuesnanasenans

@ Use the tgp holder of floating type.
Twfadunruruv floating

@®Reduce cutting speed.
anpusIlunsin

@Use other cutting lubricant
which prevents cold welding.
'l'qﬁﬂﬁ‘uﬁuq TunsUsatiums
\Wouibu

@Check the viscosity.
ATvEeUAUTn

OpProvide oxide §urfaoe treatment.
\ndoveenlun

OUse tap with oil hole.
aelaglytgdy

OProvide smaller cutting angle.
Toydnvunidnas

@Adjust chamfer relief angle.
Lué‘aquﬁuaqﬂuﬁ'ﬂu‘mwa‘;

©OCheck the width of thread margin.

@Provide short thread length.
donauitiinruerinderduas

@Reconsider number of flules
of tap. .
A3NTIUIVDINUYDINY

@Reconsider length of cutting
chamfer.

NTUIANYTIVOIUTINDT

@®Remove burrs on teeth aftel
re-grinding.
aunsuvasTunaihnIsauAy

@Provide proper land.

@Provide precise re-sharpening.
Yoo ' o
Ineudalvaiiuaug

©care for vibration.
AuANNTEUATiou

©: Most suitable solution / Fnsundaymilnaiian

m Think threads with
870 YAMAWA

O:Second most suitable solution / 38nsundaymilmnzausasasn
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@Use workpiece which has
even structure and hardness.

Totusnuiilassass
uazm’mu‘u&

25. Trouble Shooting

msudludeymn

@Pay attention to tapping position
and material thickness.

Tnanuddryiusiumuniu
lLaSﬂ’]’]NWUW‘lI@«i"J‘ﬁC']

.If possible, use flner pltch tap or shorter tapping Iength
aulule Inlamuiifintasdustu vienuamnsmuitdun

Provide deeper tapping hole
(Blind hole).
Wwglndntu (3

OProvide bigger bored hole.
wwglnlyeay

@Prevent work hardnening.
Jasunsudi

@Prevent slanting of holes.
YasiunsanniBusesy

OProvideg bigger bored hole.
mvi'lw‘lmwuu

@Prowde deeper tapping hole
(Blind hole).
wieglndntu ()

@Provide countersinking on hole the entrance.
'hmanmﬁualumﬂmumni

@Avoid inconsistent feed.
vanidessharouiiluaennass

(OUse tapping holder with torque
limitter.

Tyhdunsimsariaussda

@Prevent centering-off with work piece.

@Prevent wbraﬂng of axis of fap
Usaiumsduaziiioursawnumu

@Use the tap holder of floating type.
Tuirduniuuuy floating

@Use the tgp holder of floating type.
Tufadunatusuv floating

@Prevent wbratlng of axis of fap
Ussiunsduaziiiouveaunumiu

@Prevent centering-off with work piece.

@Reduce cutting speed.
anmuElunsen

@Reduce cutting speed.
anAuEIlunsin

@Use other cutting oil which
prevents cold welding.

Tyhafuduqlunisusanisiud
oy

@Check the viscosity.
AsIERUAILNTN

@Remove unnecessary chips
during tapping.
duauligduesnmnmsau

@Provide bigger space for chips
disposal.

A 0w
Inituillvguiionsidoey

@Remove unnecessary ChIpS during tapping.
iavlisidusenmnmsniy

.P[oyldg bigger space for chips disposal.
Inituinlvgyiuiionisidnuey

®Use PO tap(through hole).

Tpu PO (§neq)
®Use SP tap(blind hole).

@®Use PO tap(through hole).

A1 PO (§neq)
.Use SP tap(bllnd hole).

@Provide smaller cutting angle.

Toinvunidnas

@Provide proper hardness.
'L‘nmmumw L3NS EL

@Reconsider length of cutting chamfer. / 915811713818 FAALYLLNDS

@Use set tap(Serial or conventional). / 'l‘gaﬂu‘qm (Serial %3 5554
@Adjust relief angle on cutting chamfer.

1 SP (3w) 19 SP (367u)
®Use Roll tap. ®Use Roll tap.
Tolsamu Talsamy
.Prowde bigger chip room. .Cljanuge material of taps. .Providq bigger chip room.
dnituiteneising iy waBuasata A iuneeslvgyaiu

@Reconsider length of cutting chamfer.
FTUANIENVBINTNDS

OUse oil hole tap.
Tunuiifiguniiu

@Provide shorter thread length to tap.
\Bonmuiidimuerindsiduas

@Be careful about burning during re-sharpening.
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26 Center Dirill
u AaNLAENAUE

Center Drills are the tool for making center hole. Center Drills are also used for positioning before drilling, and for chamfering of the hole.

o “ ] . 3 ‘ o ‘ Yo g ¥ o o v § P
ADNLINBUIFUY ﬁawﬁ’mﬁaﬁmamimwum‘m@uﬂﬂmag maﬂmzmquauaﬂmnim‘lmﬁamamLmuaﬂauﬁ%ﬁmsmz HATEIMIUNTAUANYD]

Shank portion Countersink portion

BWNames of each part
YovosuAazau Drill diam.

Drill portion

lam.

Description of products

Drill length

Shank

Overall length

B Shape of center hole and center / 5UI9v893ATINANS

Type A (60°) Center hole & 60°center | Type B (60°) Center hole & 60°center | Type A (90°) Center hole & 90°center | Type R Center hole & 60°center ‘

BMAdvantage of Type B Center holes / usslewianguszuan 8

of work piece

Avoid scar or distortion
resulting from a blow

Note : Advantage of Type B center holes : B type center drill protect the 60° conical bearing surface from scar or distortion resulting from a blow, roughness of workpiece
surface or burrs around the hole.

Usgleruangussam B assiilniinsswiac0® gnundesannnsnssunn viseausesnnunetuvesinduay, nsiasuulagusvestunu tnefinsiauauludn 120° 8

Avoid roughness surface
Avoid burrs around the hole

BMAdvantage of Type R Center holes / vszlswiaingusziom R

Angle of center hole is higher than | Angle of center hole is lower than

that of center. et oF Eamia, Center hole and center are misaligned.

A type

Rtype

Note : R type center hole stably holds the center. It also some of advantage of B type center hole.
sidnnaenizthauedszian R annsaduduiiquelaesnaiuns uaeiivsslovusuderivgifannaeniaizsiguedsenan B

Technical-81 Think threads with Designed by JSR GROUP
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7 Table of recommend centering condition

A1319NTUUSUN

M Table of recommend centering condition. / asneuuzi

HSS (PE-Q PE-90°)

Soft structural steels

NEMENEE
awauLad

Carbon steels
MannaAITuBuY

Alloy steels

danoy

Work material
JanTunu

e
WIaNLATIATIUN

Aluminum alloy casting

aqililouviassey

. $S400 S50C SCM440 SUS304 AC4B
Cutting speed
Pl’l';:k/?rm:]‘iﬁﬂ 30~40 22~30 20~25 10~15 70~100
Diameter Revolution — [Feed per revolution| — Revolution  [Feed perrevolution| ~ Revolution  [Feed per revolution| Revolution [Feed perrevolution| Revolution |Feed perrevolution
'ﬁumﬁ‘,ﬁnﬂ“ (min-") (mm/rev) (min-T) (mm/rev) (min-T) (mm/rev) (min-1) (mm/rev) (min-T) (mm/rev)
3 3700 0.04~0.08 2750 0.04~0.08 2400 0.04~0.08 1350 0.04~0.08 9000 0.10~0.22
4 2800 0.05~0.10 2050 0.05~0.10 1800 0.05~0.10 1000 0.05~0.10 6750 0.12~0.26
6 1850 0.06~0.12 1400 0.06~0.12 1200 0.06~0.12 850 0.06~0.12 4500 0.15~0.30
8 1400 0.08~0.15 1050 0.08~0.15 900 0.08~0.15 500 0.08~0.15 3400 0.18~0.35
10 1100 0.10~0.18 850 0.10~0.18 700 0.10~0.18 400 0.10~0.18 2700 0.21~0.40
12 950 0.12~0.22 700 0.12~0.22 600 0.12~0.22 350 0.12~0.22 2250 0.25~0.45
16 700 0.16~0.26 500 0.16~0.26 450 0.16~0.26 250 0.16~0.26 1700 0.32~0.50
20 550 0.20~0.35 400 0.20~0.35 350 0.20~0.35 200 0.20~0.35 1350 0.40~0.60

HSS+TiCN (PE-Q-V PE-90°)

Work material

FanTuau

Soft structural steels
WMANIATIATIN
S400

Carbop steels
WanNaIAITUBY
S50C

Alloy steels
daney

SCM440

Thermal refined steels
WANNAUAINNTOU

(30~35HRC)

Stainless steels
Aunulad
SUS304

Aluminum alloy casting
aqfuu YUNADNEAN
AC4B

Cutting speed
nm}m%ﬁw 38~48 28~38 26~33 13~17 13~20 84~120
E‘ﬁ%ﬁﬂ Revolution |Feed perrevolution| Revolution |Feed perrevolution| Revolution |Feed perrevolution| Revolution |Feed perrevolution| Revolution |Feed perrevolution| Revolution |Feed perrevolution
(mm) (min-") (mm/rev) (min-T) (mm/rev) (min-T) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev)
3 4550 0.04~0.08 3500 0.04~0.08 3150 0.04~0.08 1800 0.03~0.06 1750 0.04~0.08 10800 0.10~0.22
4 3400 0.05~0.10 2650 0.05~0.10 2350 0.05~0.10 1200 0.04~0.08 1300 0.05~0.10 8100 0.12~0.26
6 2300 0.06~0.12 1750 0.06~0.12 1550 0.06~0.12 800 0.05~0.10 900 0.06~0.12 5400 0.15~0.30
8 1700 0.08~0.15 1300 0.08~0.15 1150 0.08~0.15 600 0.06~0.12 650 0.08~0.15 4050 0.18~0.35
10 1350 0.10~0.18 1050 0.10~0.18 950 0.10~0.18 500 0.08~0.15 500 0.10~0.18 3250 0.21~0.40
12 1150 0.12~0.22 900 0.12~0.22 800 0.12~0.22 400 0.10~0.18 450 0.12~0.22 2700 0.25~0.45
16 850 0.16~0.26 650 0.16~0.26 600 0.16~0.26 300 0.12~0.22 350 0.16~0.26 2050 0.32~0.50
20 700 0.20~0.35 500 0.20~0.35 450 0.20~0.35 250 0.16~0.26 250 0.20~0.35 1600 0.40~0.60

Carbide+TiAIN (C-PE-Q-V PE-90°)
Soft structural steels
winlagdasnan

$S400

Carbop steels
WAnnaNAITUBY
S50C

Alloy steels
daaey
SCM440

Thermal refined steels
UAIAITOU

(30~35HRC)

Stainless steels
AunuLad
SUS304

Aluminum alloy casting
agilliouviaenay
AC4B

Cutting speed

ppudimsgia 87~102 65~78 60~70 32~40 35~45 120~160

Diameter | poyojution Feed perrevolution| Revolution |Feed perrevolution| Revolution |Feed perrevolution| Revolution |Feed perrevolution| Revolution |Feed per revolution| Revolution |Feed per revolution

nau?:#um%nau (min-T) (mm/rev) (min-1) (mm/rev) (min-T) (mm/rev) (min-T) (mm/rev) (min-1) (mm/rev) (min-T) (mm/rev)
3 10050 0.04~0.08 7600 0.04~0.08 6900 0.04~0.08 3800 0.04~0.08 4250 0.04~0.08 14850 0.10~0.22
4 7500 0.05~0.10 5700 0.05~0.10 5150 0.05~0.10 2850 0.05~0.10 3200 0.05~0.10 11150 0.12~0.26
6 5000 0.06~0.12 3800 0.06~0.12 3450 0.06~0.12 1900 0.06~0.12 2100 0.06~0.12 7450 0.15~0.30
8 3750 0.08~0.15 2850 0.08~0.15 2600 0.08~0.15 1450 0.08~0.14 1800 0.08~0.15 5550 0.18~0.35
10 3000 0.10~0.18 2300 0.10~0.18 2050 0.10~0.18 1150 0.10~0.16 1250 0.10~0.18 4450 0.21~0.40
12 2500 0.12~0.22 1900 0.12~0.22 1700 0.12~0.22 950 0.10~0.18 1050 0.12~0.22 3700 0.25~0.45
16 1900 0.16~0.26 1400 0.16~0.26 1300 0.16~0.26 700 0.12~0.22 800 0.16~0.26 2800 0.32~0.50

1. Above condition done by Water Soluble oil.
2.20% lower feed is recommended when centering prosess to inclined plane.
3. 20% lower feed is recommended in the case of long shank point drills.
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27. Table of recommend centering condition
AN919NITHULN

MReference of drilling condition for Center drills (HSS) / és8smnanmnsianzdwmunenanztheud (lsatn)

Reference table of cutting speed and feed per revolution (when substrate is HSS)

- PR 9 o
N319703AD19DIDINIANTINIAA uardns1Uaune revolution (Hevdulaain)

- Drilling speed (Cone diameter at the larger end) / anuinsians (Fuhguinans Cone fiuansiivunlug)

Workpiece materials /

First diameter / ans Feed per revolution / e

Low carbon steels / wénngmsvoush 15~30 1~ 3 0.02~0.07
Carbon steels / winnénmsusu 15~30 3~ 4 0.04~0.12
Alloy steels / saans 10~25 4~ 6 0.06~0.17
Stainless steels / ausmuan 5~12 6~ 8 0.10~0.20
Cast iron / winvdo 8~15 8~10 0.14~0.23

10~12 0.18~0.26

MReference of drilling condition for Center drills (Carbide) / §1swnanmmmsianzdmiuaenianziigud slud)
Reference table of cutting speed and feed per revolution (when substrate is Carbide)

N31970YAD199990IAITINIHA uardnsoune revolution (Herduenslun)

- Drilling speed (Cone diameter at the larger end) / suianvsinny (éuringuinas Cone fvameiiounalug)

Workpiece materials /

Drilling speed / auianis

First diameter / w@uringudnanausn

Feed per revolution./

MReference of drilling condition for NC-SD-V / é1s8sananmnisiaizédmiu NC-SDV

Reference table of drilling speed, feed per revolution
AINTEYADNDWBIAIUIEINIER Wazdns1aume revolution

- Drilling speed (Tool diameter) / auiiinsions (dusinguinansgunsei)

Low carbon steels / winndmivousi 30~50 1 0.01 ~0.03
Carbon steels / wannimnsueu 30~50 2 0.01 ~0.035
Alloy steels / daany 20~40 3 0.015~0.05
Stainless steels / aunuiaa 15~25 4 0.02 ~0.06
Cast iron / winudo 30~50 5 0.03 ~0.07
6 0.04 ~0.07

Workpiece materials / Drilling speed / anuisa Feed per
Low carbon steels / wanndinsuauin 25~40 0.03~0.06
Carbon steels / wénndmiueu 25~32 4 0.05~0.10
Alloy steels / éanne 15~25 6 0.08~0.15
Alloy tool steels / sarouiriasia 7-12 8 0.10~0.18
Stainless steels / ausiaa 7~12 10 0.15~0.20
Cast iron / winwdo 20~35 12 0.15~0.25
Aluminum / sgfiiien 60~90 16 0.15~0.30
20 0.20~0.30
25 0.20~0.30

BReference of chamfering condition for Countersinks / §1gwinanmmsianzdmiunenianzigud

Reference table of drilling speed, feed per revolution
M1319VDYAD1BBAINIEINTAR uazdnTleume revolution

- Cutting speed (Tool diameter) / mmuiansian (Furigudnansgunsal

Cutting speed / Feed per revolution/
Workpiece materials / ¥ Tool diameter / wwsin =
Multiple edges / vouva Single edge / i

Low carbon steels / wénnémivouin 18~25 20~27 4 0.02~0.04 0.03~0.10
Carbon steels / wannimiueu 18~25 20~25 6 0.03~0.05 0.05~0.12
Alloy steels / saans 8~16 8~15 0.05~0.07 0.07~0.15
Alloy tool steels / samoundasit 8~16 8~15 10 0.06~0.09 0.10~0.16
Stainless steels / aumuan 8~13 5~10 12 0.07~0.10 0.10~0.20
Cast iron / winvde 20~30 15~25 16 0.08~0.13 0.10~0.20
Aluminum / sgfifien 20~70 20~80 20 0.09~0.15 0.10~0.25

25 0.10~0.16 0.15~0.30

P YAMAWA

Designed by JSR GROUP

Copyright © 2015 JSR GROUP, All rights reserved.
dahlumeunsneuldFuougnfnnmauidn



Thread Series

LA TR

BMetric Threads / indewussn

Unit : mm @
Nominal Dia. / séwh@uéﬂmn itch® finy g
Column | Column | Column Coarse i 8
1 2 3 P audun o
1 0.25 0.2 NS
1.1 0.25 0.2 c
1.2 0.25 0.2 g
1.4 0.3 0.2 o
1.6 0.35 0.2 o
1.8 0.35 0.2 8
2 0.4 0.25 =)
2.2 0.45 0.25
2.5 0.45 0.35
3 0.5 0.35
3.5 0.6 0.35
4 0.7 0.5
4.5 0.75 0.5
5 0.8 0.5
5.5 0.5
6 1 0.75
7 1 0.75
8 1.25 1 0.75
9 1.25 1 0.75
10 1.5 1.25 1 0.75
11 1.5 1 0.75
12 1.75 1.5 1.25 1
14 2 1.5 1.25 1
15 1.5 1
16 2 1.5 1
17 1.5 1
18 2.5 2 1.5 1
20 25 2 1.5 1
22 25 2 1.5 1
24 3 2 15 1
25 2 1.5 1
26 15
21 3 2 15 1
28 2 1.5 1
30 3.5 3 2 1.5 1
32 2 1.5
33 3.5 3 2 1.5
35 1.5
36 4 3 2 1.5
38 1.5
39 4 3 2 1.5
40 3 2 1.5
42 4.5 4 3 2 1.5
45 4.5 4 3 2 1.5
48 5 4 3 2 1.5
50 3 2 1.5
52 5 4 3 2 1.5
55 4 3 2 1.5
56 515 4 3 2 1.5
58 4 3 2 1.5
60 55 4 3 2 1.5
62 4 3 2 1.5
64 6 4 3 2 1.5
65 4 3 2 1.5
68 6 4 3 2 1.5
70 6 4 3 2 1.5
72 6 4 3 2 1.5
75 4 3 2 1.5
76 6 4 3 2 1.5
78 2
80 6 4 3 2 15
82 2
85 6 4 3 2
90 6 4 3 2
95 6 4 3 2
100 6 4 3 2
105 6 4 3 2
110 6 4 3 2
115 6 4 3 2
120 6 4 3 2
125 8 6 4 3 2
130 8 6 4 3 2
135 6 4 3 2
140 8 6 4 3 2
145 6 4 3 2
150 8 6 4 3 2
% : Please select the first column by priority. And select second column and third column if necessary.

ngaden aediiusnaudiurmddty uaud fitaes uazan Tunsalitgudu
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28. Thread Series

GG

BUnifined Threads / i

Size / wwn

Fme/

B Conversion Table

Threads per inch

AN519NSUAY

Column Column ds per Pitch / find
UNF ndweils (mm)
0 0.0600 1.524 80 (25.4mm)
No. 0.0730 1.854 64 72
No. 2 0.0860 2.184 56 64 100 0.2540
No. 3 0.0990 2.515 48 56 80 0.3175
No. 4 0.1120 2.845 40 48 72 0.3528
No. 5 0.1250 3.175 40 44
No. 6 0.1380 3.505 32 40 UNC 64 0.3969
No. 8 0.1640 4166 32 36 UNC 60 0.4233
No.10 0.1900 4.826 24 32 UNF
No.12 0.2160 5.486 24 28 32 UNF UNEF 56 0.4536
Y 0.2500 6.350 20 28 32 UNC | UNF_| UNEF 48 0.5292
Yo 0.3125 7.938 18 24 32 20 28 | UNEF 44 0.5773
% 0.3750 9.525 16 24 32 UNC 20 28 UNEF 40 0.6350
Yhe 0.4375 11.112 14 20 28 16 UNF_| UNEF | 32
% 0.5000 12.700 13 20 28 16 UNF | UNEF 32 sk L7
Ye 0.5625 14.288 12 18 24 UNC 16 20 28 32
% 0.6250 15.875 11 18 24 12 16 20 28 32 32 0.7938
e 0.6875 17.462 24 12 16 20 28 32 28 0.9071
% 0.7500 19.050 10 16 20 12 UNF | UNEF | 28 32
E213 0.8125 20.638 20 12 16 UNEF | 28 32 27 0.9407
% 0.8750 22,225 9 14 20 12 16 UNEF | 28 32 24 1.0583
19416 0.9375 23.812 20 12 16 UNEF | 28 32 20 1.2700
1 1.0000 25.400 8 12 20 UNC | UNF 16 UNEF | 28 32
1716 1.0625 26.988 18 8 12 16 20 28
1% 1.1250 28.575 7 12 18 8 UNF 16 20 28 19 1.3368
1% 1.1875 30.162 18 8 12 16 20 28 18 1.4111
1va 1.2500 31.750 7 12 18 8 UNF 16 20 28 16 1.5875
1546 1.3125 33.338 18 8 12 16 20 28 14 1.8143
1% 1.3750 34.925 6 12 18 UNC 8 UNF 16 20 28 13 1.9538
176 1.4375 36.512 18 6 8 12 16 20 28 .
12 1.5000 38.100 6 12 18 UNC 8 UNF 16 20 28
1946 1.5625 39.688 18 6 8 12 16 20 12 2.1167
1% 1.6250 41.275 18 6 8 12 16 20 115 22087
116 1.6875 42.862 18 6 8 12 16 20 11 23091
1% 1.7500 44.450 5 6 8 12 16 20 :
11946 1.8125 16.038 6 8 12 16 20 10 2.5400
1% 1.8750 47.625 6 8 12 16 20 9 2.8222
11916 1.9375 49.212 6 8 12 16 20
2 2.0000 50.800 45 6 8 12 16 20
2vs 2.1250 53.975 6 8 12 16 20 8 3.1750
2 2.2500 57.150 4.5 6 8 12 16 20 7 3.6286
2% 2.3750 60.325 6 8 12 16 20 6 4.2333
212 2.5000 63.500 4 UNC 6 8 12 16 20
2% 2.6250 66.675 4 6 8 12 16 20 2 5 ggggg
2% 2.7500 69.850 4 UNC 6 8 12 16 20 : .
2% 2.8750 73.025 4 6 8 12 16 20
3 3.0000 76.200 4 UNC 6 8 12 16 20 4 6.3500
3% 3.1250 79.375 4 6 8 12 16
3va 3.2500 82.550 4 UNC 6 8 12 16
3% 3.3750 85.725 4 6 8 12 16
3v2 3.5000 88.900 4 UNC 6 8 12 16
3% 3.6250 92.075 4 6 8 12 16
3% 3.7500 95.250 4 UNC 6 8 12 16
3% 3.8750 98.425 4 6 8 12 16
4 4.0000 101.600 4 UNC 6 8 12 16
4ve 4.1250 104.775 4 6 8 12 16
44 4.2500 107.950 4 6 8 12 16
4% 4.3750 111.125 4 6 8 12 16
4ve 4.5000 114.300 4 6 8 12 16
4% 4.6250 117.475 4 6 8 12 16
4% 4.7500 120.650 4 6 8 12 16
4% 4.8750 123.825 4 6 8 12 16
5 5.0000 127.000 4 6 8 12 16
5V 5.1250 130.175 4 6 8 12 16
5va 5.2500 133.350 4 6 8 12 16
5% 5.3750 136.525 4 6 8 12 16
5v2 5.5000 139.700 4 6 8 12 16
5% 5.6250 142.875 4 6 8 12 16
5% 5.7500 146.050 4 6 8 12 16
57 5.8750 149.225 4 6 8 12 16
6 6.0000 152.400 4 6 8 12 16

3% : Please select the first column by priority. And select second column and third column if necessary.

General size list of metric trapezoidal threads

Unit : mm

2

3

4

5

6

10

12

Tr 8

T 9

Tr 10

1.5
IES)
1.5

Tr 11

w

Tr 12

Tr 14

Tr 16

Tr 18

Tr 20

N[N[N N[N NN

INININ

Tr 22

Tr 24

Tr 26

Tr 28

afajofa

00| 0000|000

Tr 30

Tr 32

Tr 34

Tr 36

o000

Tr 38

Tr 40

Tr 42

T 44

NIRIRIEY

12

Tr 46

8

12

Tr 48

WW W W WL w|w|w(w|w|w w|w

8

12

When the tap for the trapezoidal threads not listed in the catalogue is required, please contance Yamawa sales.
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BMetric Screw Threads / wnawansiunin

T o) Y

I\N — Internal
ac Thread

I|o 0
I|+ W External
Thread

%

diorD:
d2orD>
dorD

H =0.866025P

H1=0.541266P D =d
d2 =d—0.649519P D2 =d2
d1 =d—1.082532P D1 =d1

B Whitworth Screw Threads / indeaansiniise

Ilo \\
T 2 Internal
5 Thread <
i %\ \
T IS\ h
i\ °
T
External
o "/ Thread = A I-1FN
Lo o 5|3
S Slo

H =0.9605P D =d

H1 =0.6403P D2 =d2 r =0.1373P
d2 =d—H1 D1 =d1 P =25.4/n
d1 =d—2H1 D1’ =d1+2X0.0769H n =Threads per inch

BMiniature Screw Threads / wnaeaanguunidn

e
Y
5 N
BN
o Internal
el L Thread \
T T 7>X N - RN -
I
o & ;
% External
(=} Thread o
////// //g g o
] sl 8 ©
H =0.866025P D =d
=0.48P D2 =d2
d2 =d—0.649519P D1 =d1 Note : This figure rounds off 0.320744H.
di =d—0.96P

M Taper Pipe Threads / indvwisuvuies

}bb
\\

Thread

\Thread

Extema

Central axis line of thread

H =0.960237P
h =0.640327P P =25.4/n
r =0.137278P n =Threads perinch

Designed by JSR GROUP

Basic profile of threads

B Unified Screw Threads / wnagansin

Tl

N

T Internal

Thread
T A g
|+ External
) e //

H1

P 818l
o13ls
Tl Tl T
H =0.866025P
H1 =0.541266P D =d
d2 =d—0.649519P D2 =d2 P =25.4/n
d1 =d—1.082532P D1 =d1 n =Threads per inch

MScrew Threads for Sewing Machine / indenansdmiuieiesiangh

Tlw \\
1N Internal  ~
Thread
I
=
=@ Q7
o l N
i
External
o /. Thread 5|18 o
) S| 5
‘ P P sl lsls

1
H =0.8660P D =d

H1 =0.6495P D2 =d2 r =0.1083P
d2 =d—H1 D1 =di P =25.4/n
di =d—2H1 D1 =d1+2XH/16 n =Threads per inch

MParallel Pipe Threads / wnasviouuunss

/o Y
T ” Internal
Thread
N
T < N )
y g
T °
I|o| External
Thread A
o ted A
! P 5| 5| 5
I sl 3l ©
H =0.960491P D =d
h =0.640327P D2 =d2
d2 =d—h D1 =d1 P =25.4/n
di =d—2h r =0.137329P n =Threads per inch

I \\
Internal
<ol Thread
- <
T 2757 215 A
IS <
5 !
o] o
P g °
90":’]
Central axis line of thread
H =0.960491P
h =0.640327P P =25.4/n
r =0.137329P n =Threads perinch

W Taper Pipe Threads (Parallel) / indowiowmies (wuunse)
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29. Basic profile of threads

FgazdeaiugIunGe?

Description of products

Central axis ‘
External Thread line of thread |
SIS

P

BMMetric Trapezoidal Screw Threads / indgansawasuaavyunin

i
0.366P !
Tlov x
_ Internal
| El Thread
T
T Yo o N S \ R
Tl
External Thread /
Tl S S /
i
‘ 0.366P ‘
‘ |
) Sl 4l e
‘ P | 5 5 5
I sl 3l ©
H =1.866P
H1 =0.5P D =d
d2 =d—0.5P D2 =d2
di =d—P D1 =d1

Think threads with
e I YAMAWA

BMAmerican Standard Taper Pipe Threads / wiswiswuumasinsgiuenisnm

Truncation Unit: mm
H =0.866025P 57 Max. 0.096P
P =25.4/n .
n =Threads per inch Min. 0.033P
Max. 0.088P
18
Min. 0.033P
Max. 0.078P
14
Min. 0.033P
Max. 0.073P
11.5
Min. 0.033P
o Max. 0.062P
Min. 0.033P
Truncation Unit: mm

Threads .
Max.
27

E:gﬁ/ﬁn‘)m 0.094P | 0.140P
n =Threads perinch Min. | 0.047P | 0.094P
Max. | 0.078P | 0.109P

18 Min. |0.047P | 0.078P

Max. |0.060P | 0.085P

b Min. | 0.036P | 0.060P

s Max. |0.060P | 0.090P

Min. | 0.040P | 0.060P

Max. |0.055P | 0.076P

8 Min. | 0.042P | 0.055P

M29° Trapezoidal Screw Threads / induansdmasunany 29°

NN

Internal

Thread \
o N
©
= 9 —
=
ol o
h =1.9335P c =0.25P D =d+2a
h1 =2c+a d2 =d—2c D2 =d2
h2 =2c+a—b di =d—2h1 D1 =d1+2b
H =2c+2a—b P =25.4/n n =Threads per inch
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M Thick Steel Conduit Threads (CTG) / wsmawanuur (CTG)

=|o AMANSSNNNNNN

% Internal Thread
E=S[N ! %

= A

| K

—|<«
/External Thread

H =0.960491P

H1 =0. 560286P D =d

d2 =d-0. 640327P D2 =d2 P =25.4/n

d1 =d-1.120572P D1 =di  n =Thread perinch

Hi

N
d1 or D1
d2 or D2
dor D

B Steel Conduit Threads (CTC) / idemawmén (CTC)

=2
| T
= 4 =
E=[N
sl 8l =
H =0.59588P d1 =d-0. 87703P
H1 =0. 43851P D =
H2 =0. 09778P D2 =d2 P =25 4/n
d2 =d-0. 47670P D1 =d1 n =Thread perinch
M Bicycle Threads (BC) / wagadnseu (8O
ale NS SUNRRNNN
Internal Thread
=[N 2
S = x\\ N
ol 0
e AN
e JExemalThead 7777 5| | 8| o
P 5 a8l
H =0.8660P d1 =d-2H1
H1 =0. 5327P D =d D" 1 =di+2xP/12
r =P/6 D2 =d2 P =25.4/n
d2 =d-Hi D1 =di N =Thread per inch

29. Basic profile of threads
Meandeaiuguinden

M Tire Valve Threads (TV), Bicycle Tire Valve Threads (CTV) / wnduanaa (Tv), induanaadnsen (CTV)

=|e NN NN NN N NN
Internal Thread
|~
= %\
pm =
|
External Thread / =~{Ir=1 .
. VIS E
p ol 3| ©
H =0.866025P

H1 =0. 541266P D =d
d2 =d-0. 649519P D2 =d2 P =25.4/n
di =d-1.082532P D1 =d1 n =Thread per inch
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0.

Symbols for Standard Threads

drydnwaldmsunieunsgu

WJapan / g
Kinds of threads / Related Standards /
M Metric screw threads / wnawmangunin JIS B 0205-1~-0205-4
S Miniature screw threads / indumanguunnidn JIS B 0201
UNC Unified threads, Coarse series / i, junsm JIS B 0206
UNF Unified threads, Fine series / i, juaniden JIS B 0208
Tr Metric Trapezoidal screw threads / idvangdmasuensuuuinin JISB 0216
R Taper external pipe threads / nnsiousnuuuinies JIS B 0203 (JIS main book)
Rc Taper internal pipe threads / wawwisluwuuaies JIS B 0203 (JIS main book)
Rp Parallel internal pipe threads / waemislusuunse JIS B 0203 (JIS main book)
G Parallel pipe threads / wnduviouvunss JIS B 0202 (JIS main book)
PF Parallel pipe threads / induaiewvunse JIS B 0202 (JIS Appendix)
PT Taper pipe threads / wiswisuvunied JIS B 0203 (JIS Appendix)
PS Parallel internal pipe threads / inasmislusuunse JIS B 0203 (JIS Appendix)
©e Screw threads for rigid metal thin-walled conduit and fitting / indesansdmiurientions JIS C 8305
CTG Screw threads for rigid metal thick-walled conduit and fitting / ndesansdwsusiening JIS C 8305
BC Cycle threads / indumas JIS B 0225
SM Screw threads for sewing machine / iwnangdwmsuisdasiand JIS B 0226 (2001.2.20repeal)
Electric socket and lamp-base threads / indindaniialaiih uay indenlasiln JIS C 7709
Tire valve threads of automobile / indsniuasensasus JIS D 4207
CTV Tire valve threads of cycle / ndemdavenes JIS D 9422
_[No)
Kinds of threads 7/ i Related Standards / «
M ISO Metric threads / wiwawein 150 I1SO 261
S ISO Miniature screw threads / nimanguninuunaidn S0 1SO 1501
Tr ISO Metric trapezoidal screw threads / induansdwasumauuusin so 1SO 2902
UNC 1SO Unified threads, coarse series / induis, jumsnn 150 1SO 263
UNF 1SO Unified threads, fine series / wduai, juasidon 150 1ISO 263
UNEF ISO Unified threads, extra fine series / i, suasiionkd 10 I1SO 263
UN ISO Unified threads, constant pitch series / i, fuiindesii 150 1SO 263
UNJC Aerospace - UNJ threads (coarse) / nsiuazeine - nden UsJ (w) 1ISO 3161
UNJF Aerospace - UNJ threads (fine) / nstuazeama - indea Us) (aziden) 1ISO 3161
UNJEF Aerospace - UNJ threads (extra fine) / mstuazeania - inden UsJ (aziduminn) 1ISO 3161
UNJ Aerospace - UNJ threads (constant pitch series) / nmsiuaveane - indien Us) iadesil) 1SO 3161
MJ Aerospace - MJ threads / msiuaveane - i m I1SO 5855
R Taper external pipe threads / indswisusn uuumes 1ISO7/1
Rc Taper internal pipe threads / wévwislu uuunwes 1ISO7/1
Rp Parallel internal pipe threads / wnaswislu wuusss 1ISO 71
G Parallel pipe threads / nauvieuvusss 1SO 228/1
GL Glass container threads / wisnwsuriduui 1ISO 1115
vV Tire valve threads / g I1ISO 4570/1~3

P YAMAWA
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BMAmerica / ausm

Thread symbols

30. Symbols for Standard Threads

dydnualdmiuninsgrunten

UN Unified inch screw threads / wéwansin ANSI B 1.1
UNC/UNRC Unified coarse thread series / indsmevih ANSIB 1.1
UNF/UNRF Unified fine thread series / wiaudonin ANSIB 1.1

UNEF/UNREF Unified extra-fine thread series / wvazssanni ANSIB 1.1
4UN/4UNR Unified constant-pitch series with 4-threads / 4 waeihwuviisdeeides ANSIB 1.1
B6UN/6UNR Unified constant-pitch series with 6-threads / 6 wasihwuviisdsaides ANSIB 1.1
8UN/8UNR Unified constant-pitch series with 8-threads / 8 wanihuuviisdseiies ANSI B 1.1

12UN/12UNR Unified constant-pitch series with 12-threads / 12 inaunihuvviindsaiies ANSI B 1.1

16UN/16UNR Unified constant-pitch series with 16-threads / 16 wnasiwvvindsiedas ANSIB 1.1

20UN/20UNR Unified constant-pitch series with 20-threads / 20 inaimiuvviindsoidos ANSIB 1.1

28UN/28UNR Unified constant-pitch series with 28-threads / 28 inamiuvviindsaiios ANSI B 1.1

32UN/32UNR Unified constant-pitch series with 32-threads / 32 inaunihuvuiindsaiiies ANSI B 1.1
UNS/UNRS Unified threads of special diameters, pitches and lengths of engagement  / wasihdunguénansina, finduazarmenoesinduis ANSI B 1.1

NR American National thread with a 0.108p to 0.144p controlled root radius / inaeeuini a0.108p - 0.144p AauassaillauinGan MIL-B-7838

Acme Acme screw threads / indsang Acme ANSI B 1.5
Stub-Acme Stub Acme screw threads / indwang stub Acme ANSIB 1.8
Butt Buttress inch screw threads / induansih Buttress ANSIB 1.9
UNM Unified miniature thread series / naerivumdn ANSI B 1.10
NC5 Class 5 interference-fit thread / indeanana 5 interference-fit ANSI B 1.12
NPT American Standard taper pipe threads for general use / indnsiouvumiosinnsgiuauin dmsunuill ANSI/ASME B 1.20.1
NPTR American Standard taper pipe threads for railing joints / indssieuvuaiesumsgiuensng dwmiu raiting joints ANSI/ASME B 1.20.1
NPSC American Standard straight pipe thread in pipe couplings / idsveuuumuaiunsgiuenin ANSI/ASME B 1.20.1
NPSL American standard straight pipe threads for loose-fitting mechanical joints with locknuts / inausviawuuiniasunmsgiusiin iy loose-fitting mechanical joint | ANSI/ASME B 1.20.1
NPSM American Standard straight pipe threads for free-fitting mechanical joints for fixture / wndeaviewuuinasunmsguenin dwsu free-fitting mechanical joint | ANSI/ASME B 1.20.1
NPSH American Standard straight pipe threads for loose-fitting mechanical joints for hose couplings / witnvesuusasnasgwaiim dwsy loose-fting mechanical oint | ANSI/ASME B 1.20.1
NPTF Dryseal American Standard taper pipe threads / nivwisuvumiadinnsgenim ANSI B 1.20.3, 1.20.4
F-PTF Dryseal fine taper pipe thread series / wuisuvuines ANSI B 1.20.3, 1.20.4

PTF-SAE SHORT

Dryseal SAE short taper pipe threads / iniuwisdusvuimies

ANSI B 1.20.3, 1.20.4

PTF-SPL SHORT

Dryseal special short taper pipe threads / wdewisduiimsuuuaos

ANSI B 1.20.3, 1.20.4

PTF-SPL EXTRA SHORT

Dryseal special extra short taper pipe threads / wisnioduiiavnuuumnies

ANSI B 1.20.3, 1.20.4

SPL-PTF Dryseal special taper pipe threads / wdswisfufiawnnuvuimies ANSI B 1.20.3, 1.20.4
NPSI Dryseal American Standard intermediate internal straight pipe threads / ingowislusuusssiunmanssguenin | ANSI B 1.20.3, 1.20.4
NPSF Dryseal American Standard fuel internal straight pipe threads / naniaidowaduuusunnsgiuonin ANSI B 1.20.3, 1.20.4
ANPT Aeronautical National Form taper pipe threads / naswiewuuinweslélumsiu MIL-P-7150
NGO National gas outlet threads / ndeieaiving ANSI B 57.1
NGS National gas straight threads / ndemsaientuin ANSI B 57.1
NGT National gas taper threads / wasumosiiivi ANSI B 57.1
SGT Special gas taper threads / indvuawesiisivinafiay ANSI B 57.1

NH Hose coupling and firehose coupling threads / indendmivansens uarvaneesduimés USAS B 2.4
NHR Hose coupling and firehose coupling threads / indendmsuanemns uavansensiumis USAS B 2.4
NPSH Hose coupling and firehose coupling threads / nfsndmivasmns uazansesduinds USAS B 2.4
AMO American standard microscope objective threads / indsisniundosqanssahnasguesin ANSI B 1.11

Designed by JSR GROUP

Copyright © 2015 JSR GROUP, All rights reserved.
vuhlmsunsneuldsuougnnmauisn

m Think threads with

Description of products

Technical-90
881



Description of products

Technical-91
882

30. Symbols for Standard Threads

dyanwaldmsuansgiunden

M British*
Thread symbols / Kinds of threads Related Standards / unsg
UNS Unified special series / wnduniisuin BS 1580
B.S.W. British Standard Whitworth coarse threads / indemuuinisnmmsgugings BS 84
B.S.F. British Standard fine threads / wdsmenunasgudngs BS 84
BSP British Standard pipe thread (corresponding to R, Rc, Rp of ISO) / wigwiemasgiusings (msaiu R, Re, Rp ves150) BS 21,2779
B.A. B.A.-Screw threads / wnawans 8.A. BS 93
Acme General purpose, Acme screw threads / indwang Acme dmiuauiinly BS 1104
Buttress Buttress threads / iniiv Buttress BS 1657
BSC Cycle threads / wndemnns BS 811
BSMO Microscope objective threads / ndundesqanssemi BS 3569
E Edison screw threads / indenans Edison BS 5042

3% : We left out the symbols after ISO standard was adopted. / snasguiigniulivdsesnuasg 150 gninsensnld

BGerman*
Thread symbols / Kinds of threads Related Standards / i
GL Glass containers thread / inzsadwiuussqgisiui DIN 168
S Buttress thread / iz Buttress DIN 513,2781,20401
Rd Knuckle thread / iniu: knuckle DIN 262,3182,7273,15403,20400
W Whitworth-gewinde / inderiaiiin DIN 168,477,6630,49301
KS,KT Screw siles for packages made of Plastics / dndwiuussatosiivannanain DIN 6063
E Edison screw thread / wéeaang Edison DIN 40400
Pg Steel conduit thread / induaviewdn DIN 40430
Vg Automobil tire valve thread / indumndanssnsud DIN 7756
Gf Thread for freezing pipes / wagidwmiuviewuds DIN 4930
Gg Threads for drill pipe / wagdmsuvians DIN 4941,20314
HA Thread for bone screws and nuts / induadmiusioududs DIN 58810
FG Bicycle threads / zdwiuansion DIN 79012

3% : We left out the symbols after ISO standard was adopted. / snsgiuiigninurilévdsanunsgi 10 gniwanils

P YAMAWA
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'| Cross chart of thread cutting tool standard

UNUNTVBINFIAANINTZIY

Tap and Die names / v uaz nne

JIs TAS 1SO ANSI BS DIN
4051
4053
8830 2197
4052 2857
5969
B4430 4105 529 B94.9 949 352
B4430 4106 529 B94.9 949 2181
B4432 4107 529 B94.9 949
B4438 529 B94.9 949
B4445 2284 B94.9 949
B4446 2284 B94.9 949
4113 B94.9
4114 B94.9
4115 B94.9
4116 B94.9
B4433 4109 357
4110
4111 B94.9
4112
371,376
374
4101
4102
4103
4104
4153 2283
4153 2283
4155 B94.9
4154 B94.9
4117
B94.9
B94.9
B94.1
B4451 223
B4451 223
B4451 2568 1127 223
B4451
B4451
B4451 2568 1127
B4455 4231 1127 5158
B4456 4230 5159
7226 1127 382

Symbols : Organization names / &ysnusifioasens

ISO : International Organization for Standardization
JIS : Japanese Industrial Standards Committee
TAS : Standards of The Japan Solid Cutting Tools’ Association

ANSI : American National Standards Institute
BS : British Standards Institution, UK
DIN : Deutsches Institiut fur Normung
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Hardness conversion table

n <
M1519N1TUAIAULLY

» EConversion table from Rockwell C hardness of steel. (Approximate) / msmisudasain mnuudaveunin Rockwell C (Inedszana)

g

-8 Brinell Hardness Rockwell Hardness#2 Rockwell Superficial Hardness

E_ Rockwell Vickers Tensile Rockwell

— C Scale Hardness Strength g Scale.:b

(] Hardness Tungsten MPa*! Hardness*?

g Carbide ball 15-Nscale | 30-Nscale | 45-Nscale

o

5 HS15N HS30N HS45N

g 68 940 — - 85.6 — 76.9 93.2 84.4 75.4 97 — 68

] 67 900 - - 85.0 — 76.1 92.9 83.6 74.2 95 = 67
66 865 — - 84.5 - 75.4 92.5 82.8 73.3 92 = 66
65 832 — (739) 83.9 - 74.5 92.2 81.9 72.0 91 S 65
64 800 — (722) 83.4 — 73.8 91.8 81.1 71.0 88 — 64
63 772 - (705) 82.8 — 73.0 91.4 80.1 69.9 87 - 63
62 746 — (688) 82.3 = 722 91.1 79.3 68.8 85 N 62
61 720 — (670) 81.8 - 71.5 90.7 78.4 67.7 83 = 61
60 697 — (654) 81.2 - 70.7 90.2 775 66.7 81 = 60
59 674 - (634) 80.7 — 69.9 89.8 76.6 65.5 80 = 59
58 653 — 615 80.1 - 69.2 89.3 75.7 64.3 78 ~ 58
57 633 — 595 79.6 - 68.5 88.9 74.8 63.2 76 - 57
56 613 — 577 79.0 — 67.7 88.3 73.9 62.0 75 - 56
55 595 — 560 78.5 — 66.9 87.9 73.0 60.9 74 2075 55
54 577 - 543 78.0 — 66.1 87.4 72.0 59.8 72 2015 54
53 560 — 525 774 - 65.4 86.9 71.2 58.6 71 1950 53
52 544 (500) 512 76.8 - 64.6 86.4 70.2 57.4 69 1880 52
51 528 (487) 496 76.3 - 63.8 85.9 69.4 56.1 68 1820 51
50 513 (475) 481 75.9 — 63.1 85.5 68.5 55.0 67 1760 50
49 498 (464) 469 75.2 - 62.1 85.0 67.6 53.8 66 1695 49
48 484 451 455 747 - 61.4 84.5 66.7 52.5 64 1635 48
47 471 442 443 741 - 60.8 83.9 65.8 51.4 63 1580 47
46 458 432 432 73.6 — 60.0 83.5 64.8 50.3 62 1530 46
45 446 421 421 731 — 59.2 83.0 64.0 49.0 60 1480 45
44 434 409 409 725 = 58.5 82.5 63.1 47.8 58 1435 44
43 423 400 400 72.0 - 57.7 82.0 62.2 46.7 57 1385 43
42 412 390 390 71.5 — 56.9 81.5 61.3 45.5 56 1340 42
4 402 381 381 70.9 — 56.2 80.9 60.4 443 55 1295 41
40 392 371 371 70.4 o 55.4 80.4 59.5 431 54 1250 40
39 382 362 362 69.9 - 54.6 79.9 58.6 41.9 52 1215 39
38 372 353 353 69.4 - 53.8 79.4 57.7 40.8 51 1180 38
37 363 344 344 68.9 — 53.1 78.8 56.8 39.6 50 1160 37
36 354 336 336 68.4 (109.0) 52.3 78.3 55.9 38.4 49 1115 36
35 345 327 327 67.9 (108.5) 51.5 77.7 55.0 37.2 48 1080 35
34 336 319 319 67.4 (108.0) 50.8 77.2 54.2 36.1 47 1055 34
33 327 311 311 66.8 (107.5) 50.0 76.6 53.3 34.9 46 1025 33
32 318 301 301 66.3 (107.0) 49.2 76.1 52.1 33.7 44 1000 32
31 310 294 294 65.8 (106.0) 48.4 75.6 51.3 325 43 980 31
30 302 286 286 65.3 (105.5) 47.7 75.0 50.4 31.3 42 950 30
29 294 279 279 64.7 (104.5) 47.0 74.5 49.5 30.1 3l 930 29
28 286 271 271 64.3 (104.0) 46.1 73.9 48.6 28.9 M 910 28
27 279 264 264 63.8 (103.0) 45.2 73.3 47.7 27.8 40 880 27
26 272 258 258 63.3 (102.5) 44.6 72.8 46.8 26.7 38 860 26
25) 266 253 253 62.8 (101.5) 43.8 722 45.9 25.5 38 840 25
24 260 247 247 62.4 (101.0) 43.1 71.6 45.0 24.3 37 825 24
23 254 243 243 62.0 100.0 421 71.0 44.0 23.1 36 805 23
22 248 237 237 61.5 99.0 41.6 70.5 43.2 22.0 35 785 22
21 243 231 231 61.0 98.5 40.9 69.9 42.3 20.7 35 770 21
20 238 226 226 60.5 97.8 40.1 69.4 415 19.6 34 760 20
(18) 230 219 219 — 96.7 — - - - 33 730 (18)
(16) 222 212 212 — 95.5 — — — - 32 705 (16)
(14) 213 203 203 — 93.9 - - - - 31 675 (14)
(12) 204 194 194 — 92.3 - - - - 29 650 (12)
(10) 196 187 187 — 90.7 — - - = 28 620 (10)
(8) 188 179 179 = 89.5 — - - - 27 600 (8)
(6 180 171 171 - 87.1 - - — - 26 580 (6
(4 173 165 165 — 85.5 - - — - 25 550 (4
(2 166 158 158 — 83.5 — - - — 24 530 (2
(0 160 152 152 — 81.7 — — — - 24 515 (0

%1 : TMpa=1N/mn?¥
32 :In above table, numbers in parenthesis are only for reference.
This table is abstracted from SAE J 417.
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3 Conversion table from inch to millimeter

mswm’su]a&muﬂaamnu’awuua

B Conversion table from inch to millimeter / msimswasuwamniuiuia

Yo"
V"
64"
Vie"
O

Ya2"
4"
Yn

Yea"
Y2"

L
Yig"
13440
Van"
154"

Yo
s
Ya2"
94"
Ye"

21"
10
234"
Al

25,1

13,1
274"
Yo"

294,"
154"

3"
1!

3344"
175"
354"

Yie"
37y
194"
394"
5"

Vs
2"
s
We"
o4

23,1
oa"
%0

%
294"

5%64"
6"
5%4"
27 /g
5%4"

7
574"
%"
5%4"
6"

654"
31,0
634"

0.015625"
0.03125"
0.046875"
0.0625"
0.078125"

0.09375"
0.109375"
0.125"
0.140625"
0.15625"

0.171875"
0.1875"
0.203125"
0.21875"
0.234375"

0.25"
0.265625"
0.28125"
0.296875"
0.3125"

0.328125"
0.34375"
0.359375"
0.375"
0.390625"

0.40625"
0.421875"
0.4375"
0.453125"
0.46875"

0.484375"
0.5"
0.515625"
0.53125"
0.546875"

0.5625"
0.578125"
0.59375"
0.609375"
0.625"

0.640625"
0.65625"
0.671875"
0.6875"
0.703125"

0.71875"
0.734375"
0.75"
0.765625"
0.78125"

0.796875"
0.8125"
0.828125"
0.84375"
0.859375"

0.875"
0.890625"
0.90625"
0.921875"
0.9375"

0.953125"
0.96875"
0.984375"

21 828

22.225
22.622
23.019
23.416
23.812

24.209
24.606
25.003

29.766

30.559
30.956
31.353

31.750
32.147
32.544
32.941
33.338

33.734
34.131
34.528
34.925
35.322

35.719
36.116
36.512
36.909
37.306

37.703
38.100
38.497
38.894
39.291

39.688
40.084
40.481
40.878
41.275

41.672
42.069
42.466
42.862
43.259

43.656
44.053
44.450
44.847
45.244

45.641
46.038
46.434
46.831
47.228

47.625
48.022
48.419
48.816
49.212

49.609
50.006
50.403

53.181
53.578
53.975
54.372
54.769

55.166
55.562
55.959
56.356
56.753

57.150
57.547
57.944
58.341
58.738

59.134
59.631
59.928
60.325
60.722

61.119
61.516
61.912
62.309
62.706

63.103
63.500
63.897
64.294
64.691

65.088
65.484
65.881
66.278
66.675

67.072
67.469
67.866
68.262
68.659

69.056
69.453
69.850
70.247
70.644

71.041
71.438
71.834
72.231
72.628

73.025
73.422
73.819
74.216
74.612

75.009
75.406
75.803

78.581

79 375
79.772
80.169

80.566
80.962
81.359
81.756
82.153

82.550
82.947
83.344
83.741
84.138

84.534
84.931
85.328
85.725
86.122

86.519
86.916
87.312
87.709
88.106

88.503
88.900
89.297
89.694
90.091

90.488
90.884
91.281
91.678
92.075

92.472
92.869
93.266
93.662
94.059

94.456
94.853
95.250
95.647
96.044

96.441
96.838
97.234
97.631
98.028

98.425
98.822
99.219
99.616
100.012

100.409
100.806
101.203

101.600

101.997
102.394
102.791
103.188
103.584

103.981
104.378
104.775
105.172
105.569

105.966
106.362
106.759
107.156
107.553

107.950
108.347
108.744
109.141
109.538

109.934
110.331
110.728
111.125
111.522

111.919
112.316
112.712
113.109
113.506

113.908
114.300
114.697
115.094
115.491

115.888
116.284
116.681
117.078
117.475

117.872
118.269
118.666
119.062
119.459

119.856
120.253
120.650
121.047
121.444

121.841
122.238
122.634
123.031
123.428

123.825
124.222
124.619
125.016
125.412

125.809
126.206
126.603

127.000

127.397
127.794
128.191
128.588
128.984

129.381
129.778
130.175
130.572
130.969

131.366
131.762
132.159
132.556
132.958

133.350
133.747
134.144
134.541
134.938

135.334
135.731
136.128
136.525
136.922

137.319
137.716
138.112
138.509
138.906

139.303
139.700
140.097
140.494
140.891

141.288
141.684
142.081
142.478
142.875

143.272
143.669
144.066
144.462
144.859

145.256
145.653
146.050
146.447
146.844

147.241
147.638
148.034
148.431
148.828

149.225
149.622
150.019
150.416
150.812

151.209
151.606
152.003

152.400

162.797
153.194
153.591
153.988
154.384

154.781
165.178
155.575
155.972
156.369

156.766
157.162
157.559
157.956
158.353

158.750
159.147
159.544
159.941
160.338

160.734
161.131
161.528
161.925
162.322

162.719
163.116
163.512
163.909
164.306

164.703
165.100
165.497
165.894
166.291

166.688
167.084
167.481
167.878
168.275

168.672
169.069
169.466
169.862
170.259

170.656
171.053
171.450
171.847
172.244

172.641
173.038
173.434
173.831
174.228

174.625
175.022
175.419
175.816
176.212

176.609
177.006
177.408

177.800

178.197
178.594
178.991
179.388
179.784

180.181
180.578
180.975
181.372
181.769

182.166
182.562
182.959
183.356
183.753

184.150
184.547
184.944
185.341
185.738

186.134
186.531
186.928
187.325
187.722

188.119
188.516
188.912
189.309
189.706

190.103
190.500
190.897
191.294
191.691

192.088
192.484
192.881
193.278
193.675

194.072
194.469
194.866
195.262
195.659

196.056
196.453
196.850
197.247
197.644

198.041
198.438
198.834
199.231
199.628

200.025
200.422
200.819
201.216
201.612

202.009
202.406
202.803

203.200

203.597
203.994
204.391
204.788
205.184

205.581
205.978
206.375
206.772
207.169

207.566
207.962
208.359
208.756
209.153

209.550
209.947
210.344
210.741
211.138

211.534
211.931
212.328
212.725
213.122

213.519
213.916
214.312
214.709
215.106

215.503
215.900
216.297
216.694
217.091

217.488
217.884
218.281
218.678
219.075

219.472
219.869
220.266
220.662
221.059

221.456
221.853
222.250
222.647
223.044

223.441
223.838
224.234
224.631
225.028

225.425
225.822
226.219
226.616
227.012

227.409
227.806
228.203

228.600

228.997
229.394
229.791
230.188
230.584

230.981
231.378
231.775
232.172
232.569

232.966
233.362
233.759
234.156
234.553

234.950
235.347
235.744
236.141
236.538

236.934
237.331
237.728
238.125
238.522

238.919
239.316
239.712
240.109
240.506

240.903
241.300
241.697
242.094
242.491

242.888
243.284
243.681
244.078
244.475

244.872
245.269
245.666
246.062
246.459

246.856
247.253
247.650
248.047
248.444

248.841
249.238
249.634
250.031
250.428

250.825
251.222
251.619
252.016
252.412

252.809
253.206
253.603
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34 Chemical Component table of work materials

G\Wiﬂﬂﬁ]ﬁﬂﬂi“’ﬂa‘mﬂ’]\‘l Lﬂil"UE)\‘l’]ﬁﬂVﬂ"U\‘l’Tu

@ The name of work materials Chemical Compo /
13} ~and material Symbols
o
a Carbon steels Low carbon | s10c 0.08~0.13 | 0.15~0.35 | 0.30~0.60 0.030= 0.0352
5 for machine | steels
c structural use| wimimiveun | gy50 0.13~0.18 | 0.15~0.35 | 0.30~0.60 0.0302 0.0352 - - -
o mannanAIuau
5 ey S20C 0.18~0.23 | 0.15~0.35 | 0.30~0.60 | 0.030 0.0352 - & —
- LAD3ANT
(&)
a3 Medium $25C 0.22~0.28 | 0.15~0.35 | 0.30~0.60 | 0.030= 0.0352 - - -
a carbon steels
wiannfmsueuunany|
S35C 0.32~0.38 | 0.15~0.35 | 0.60~0.90 0.0302 0.0352 4 - -
S45C 0.42~0.48 | 0.15~0.35 | 0.60~0.90 0.030= 0.035= - = —
High
carbon steels | g5 045~051 | 0.15~035 | 0.60~090 | 0.030= 0.0352 - - -
mannmmﬁuauqa
S55C 0.52~0.58 | 0.15~0.35 | 0.60~0.90 0.030= 0.0352 - - -
S58C 0.55~0.61 | 0.15~0.35 | 0.60~0.90 0.030= 0.035= - - -
Alloy steels | Chromium SCM415 | 0.13~0.18 | 0.15~0.35 | 0.60~0.90 0.030= 0.0302 0.252 0.90~1.20 | 0.15~0.25
for machine | Molybdenum
structural use| Steels | gom41s | 0.16~021 | 0.15~035 | 0.60~090 |  0.030= 0.0302 0252 0.90~1.20 | 0.15~0.25
2839y dMIU Lania
RGBT SCM420 | 0.18~0.23 | 0.15~0.35 | 0.60~0.90 0.030= 0.030= 0.25= 0.90~1.20 | 0.15~0.25
SCM430 | 0.28~0.33 | 0.15~0.35 | 0.60~0.90 0.030= 0.030= 0.25= 0.90~1.20 | 0.15~0.30
SCM435 | 0.33~0.38 | 0.15~0.35 | 0.60~0.90 0.030= 0.0302 0252 0.90~1.20 | 0.15~0.30
SCM440 | 0.38~043 | 0.15~0.35 | 0.60~0.90 0.0302 0.0302 0252 0.90~1.20 | 0.15~0.30
SCM445 | 0.43~0.48 | 0.15~0.35 | 0.60~0.90 0.0302 0.030= 0252 0.90~1.20 | 0.15~0.30
Nickel SNC236 0.32~0.40 | 0.15~0.35 | 0.50~0.90 0.030= 0.030= 1.00~1.50 | 0.50~0.90 -
Chromium
Steels
AR SNC415 0.12~0.18 | 0.15~0.35 | 0.35~0.65 0.030= 0.030= 2.00~2.50 | 0.20~0.50 -
SNC631 0.27~0.35 | 0.15~0.35 | 0.35~0.65 0.030= 0.030= 2.50~3.00 | 0.60~1.00 -
SNC815 0.12~0.18 | 0.15~0.35 | 0.35~0.65 0.0302 0.030= 3.00~3.50 | 0.60~1.00 -
Chromium SCra15 0.13~0.18 | 0.15~0.35 | 0.60~0.90 0.0302 0.0302 0252 0.90~1.20 -
Steels
winlesiin SCr420 0.18~0.23 | 0.15~0.35 | 0.60~0.90 0.030= 0.030= 0.25= 0.90~1.20 -
SCra30 0.28~0.33 | 0.15~0.35 | 0.60~0.90 0.030= 0.030= 0252 0.90~1.20 -
SCr440 0.38~0.43 | 0.15~0.35 | 0.60~0.90 0.0302 0.030= 0.25= 0.90~1.20 -
Nickel
Chromium SNCM220 | 0.17~0.23 | 0.15~0.35 | 0.60~0.90 0.030= 0.030= 0.40~0.70 | 0.40~0.60 | 0.15~0.25
Molybdenum
Steels
WSTRALAT | g\ eMo40 | 0.38~043 | 0.15~0.35 | 0.70~1.00 0.030= 0.030= 0.40~0.70 | 0.40~0.60 | 0.15~0.30
SNCM420 | 0.17~0.23 | 0.15~0.35 | 0.40~0.70 0.030= 0.030= 1.60~2.00 | 0.40~0.60 | 0.15~0.30
SNCM439 | 0.36~0.43 | 0.15~0.35 | 0.60~0.90 0.0302 0.0302 1.60~2.00 | 0.60~1.00 | 0.15~0.30
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34. Chemical Component table of work materials
mswam‘ﬂiznaumeLﬂﬁsuaﬁa@ﬁi%'mu

314= 109~156 HB 900~950C normalizing
- - - - - 373= 111~167 HB 880~930°C normalizing
- - - - - 402= 116~174 HB 870~920C normalizing
- - - - - 441 = 123~183 HB 860~910C normalizing
510= 149~207 HB 840~890°C normalizing
569= 167~235 HB 840~890°C water hardening - 550~650TC air hardening
569= 167~229 HB 820~870°C normalizing
686= 201~269 HB 820~870C water hardening - 550~650T air hardening
608= 179~235 HB 810~860C normalizing
735= 212~277 HB 810~860°C water hardening * 550~650°C air hardening
647= 183~255 HB 800~-850C normalizing
785=< 229~285 HB 800~850TC water hardening - 550~650C air hardening
647= 183~255 HB 800~850C normalizing
785= 229~285 HB 800~850C water hardening - 550~650C air hardening
_ _ — - - 834= 235~321 HB . )
850~900C Oil hardening
- - - - - 883= 248~331 HB 800~850C Oil hardening
150~200C tempering
- - - - - 932= 262~352 HB
- - - - = 834= 241~302 HB
- - — — - =< ~
L= 269~331 HB 830~880°C Ol hardening - 530~630C air hardening
_ _ _ _ _ 980.7< 285~352 HB 150~200C tempering
- - - - - 1030= 302~363 HB
820~880C Oil hardening + 550~650C air hardening
_ - - — - = ~ o X
736= 217~277 HB 150~200C tempering
850~-900°C Oil hardening
— — v - - 785= 235~341 HB 740~790°C Water hardening
150~200C tempering
- = - W - 834= 248~302 HB 820~880T Oil hardening - 550~650C air hardening
830~880°C Oil hardening
- - - - - 980.7= 285~388 HB 750~800°C Oil hardening
150~200C tempering
— — - — — 785=< 217~302 HB 850~900°C Oil hardening
800~850C Oil hardening
— - - —_— —_ < ~
834= 285~321 HB 150~200C tempering
= - —_— —_ —_ < |~
785= 229~293 HB 830~880T Oil hardening - 520~620°C air hardening
_ — — — _ 930 < 269~331 HB 150~200C tempering
850~-900°C Oil hardening
- — - - - 834= 248~341 HB 800~850C Oil hardening
150~200C tempering
820~870T Oil hardening - 580~680°C air hardening
— - — — - < ~
883= 255~311 HB 150~200C tempering
850~900°C Oil hardening
- - - - - 980.7= 293~375 HB 770~820°C Oil hardening
150~200C tempering
820~870T Oil hardening - 580~680C air hardening
-_ -_ - —_ —_ < ~
980.7= 293~352 HB 150~200C tempering
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34. Chemical Component table of work materials
msasdUsznaumMaAiivasTanitldau

The name of work materials
i) and material Symbols
S FovesTannliau uazd
8
ol Alloy steels | Nickel SNCM625 | 0.20~0.30 | 0.15~0.35 | 0.35~0.60 0.0302 0.0302 3.00~ 3.50 | 1.00~ 1.50| 0.15~0.30
— for machine | Chromium
1S
s stiuctural use| Molybdenum | g\cyvig30 | 0.25~035 | 0.15~0.35 | 0.35~0.60 | 00302 0030Z | 250~ 350 250~ 350 | 0.50~0.70
o) dasey iy Steels
= Tasaduniesdns | wanialandenlufuft
fe>
5 SNCM815 | 0.12~0.18 | 0.15~0.35 | 0.30~0.60 0.030 0.0302 4.00~ 450 | 0.70~ 1.00| 0.15~0.30
n
(O]
e Tool steels| Chromi
ool steels| Chromium Sk2 115~125 | 0.10~0.35 | 0.10~0.50 0.030= 0.030= - — =
wanndadesiie | Tool steels
v v od a -
EE RIS g 0.90~1.00 | 0.10~0.35 | 0.10~0.50 0.030= 0.030= - - -
SK6 0.70~0.80 | 0.10~0.35 | 0.10~0.50 0.030 0.0302 - b =
Alloys Tool SKS11 1.20~1.30 0.35= 0.50= 0.030= 0.030= - 0.20~ 0.50 -
steels
& v ood A w
wénndneSosiodaces | g5 0.75~0.85 0.352 0.502 0.030= 0.0302 1.30~ 2.00 | 0.20~ 0.50 -
SKS4 0.45~0.55 0.352 0.50= 0.0302 0.030= _ 0.50~ 1.00 -
SKS3 0.90~1.00 0.352 0.90~1.20 0.030= 0.0302 - 0.50~ 1.00 -
SKS94 0.90~1.00 0.50= 0.80~1.10 0.030= 0.0302 - 0.20~ 0.60 -
SKD11 1.40~1.60 0.40= 0.602 0.030= 0.0302 - 11.00~13.00 | 0.80~1.20
SKD61 0.35~0.42 | 0.80~1.20 | 0.25~0.50 0.0302 0.020= - 4.80~ 5.50 | 1.00~1.50
SKT3 0.50~0.60 0.352 0.60~1.00 0.030= 0.020= 0.25~ 0.60 | 0.90~ 1.20| 0.30~0.50
SKT4 0.50~0.60 | 0.10~0.40 | 0.60~0.90 0.030 0.020= 150~ 1.80 | 0.80~ 1.20 | 0.35~0.55
Stainless | Austenite type| sys3oq 0.152 1.00= 2.002 0.0452 0.030 6.00~ 8.00 | 16.00~18.00 -
steels Ussiam Austenite
AR SUS303 0.15= 1.00= 2.00= 0.20= 0.15= 8.00~10.00 | 17.00~19.00 -
SUS304 0.08= 1.002 2,00 0.0452 0.0302 8.00~10.50 | 18.00~20.00 -
SUS316 0.08= 1.002 2.002 0.0452 0.030Z | 10.00~14.00 | 16.00~18.00 | 2.00~3.00
{V'gge“S“e SUS403 0.152 0.50= 1.002 0.040= 0.0302 - 11.50~13.00 -
Yy
Uit Martenstte | g 154165 0.152 1.00= 1.252 0.0602 0.15= - 12.00~14.00 -
SUS420J2 | 0.26~0.40 1.002 1.00 0.0402 0.0302 - 12.00~14.00 -
SUS440C | 0.95~1.20 1.00= 1.002 0.0402 0.0302 - 16.00~18.00 -
Ferrite type | sys4ao 0122 0.752 1.002 0.0402 0.0302 - 16.00~18.00 -
Precipitation > > > > > _ - _
T SUS630 0072 1.002 1.00= 0.0402 0.0302 3.00~ 5.00 | 15.00~17.50
Cast steels Carbon steels | ¢34, 0202 - - 0.0402 0.0402 - - -
wanvde Cast steels
RElcee SC410 0.30= - - 0.040= 0.040= - - -
5C450 0.352 - - 0.0402 0.0402 - - -
SC480 0.402 - - 0.0402 0.0402 - - -
Stainless steels| gcs13 0.082 2,002 2,002 0.0402 0.0402 8.00~11.00 | 18.00~21.00 -
casting
AUIARD SCsi14 0.08= 2.00= 2.00= 0.040= 0.040Z | 10.00~14.00 | 17.00~20.00 | 2.00~3.00
Steel casting | scpH1 0252 0.60= 0.70= 0.0402 0.040= - - -
for high
temperature | gopyy) 0302 0.602 1.002 0.0402 0.0402 - - -
and high
PEGSS}{:? SCPH21 0.202 0.602 0.50~0.80 | 0.040Z 0.0402 - 1.00~ 1.50 | 0.45~0.65
UATATUAUGY -
! SCPH32 0.20 0.60= 0.50~0.80 0.0402 0.0402 - 2.00~ 2.75| 0.90~1.20
Steel casting for welded sructure
e e | SCWABO 0.222 0.80= 1,502 0.0402 0.040= 0.502 0.50= -
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34. Chemical Component table of work materials
mansesAUsznaumaaiivasiagitldau

- - - 932= 269~321 HB 820~870C oil hardening* 570~670C air hardening
- - - - 1079= 302~352 HB 850~-950C normalizing * 550~650C air hardening
830~880TC Oil hardening
- - - - 1079= 311~375 HB 750~800TC Oil hardening
150~200°C tempering
- - = - — 212HB= 750~780T annealing
- - - - - 207HB = 740~760T annealing
- - - - - 201 HB= 730~760TC annealing
3.00~4.00 0.10~0.30 - - - 241 HB= 780~850TC annealing
- - - - - 207HB = 750~800C annealing
0.50~1.00 - - - - 201 HB= 740~780T annealing
0.50~1.00 - - - - 217HB = 750~800C annealing
- - - - - 212HB = 740~760TC annealing
- 0.20~0.50 - - - 255 HB = 830~880TC annealing
- 0.80~1.15 - - - 229HB = 820~870T annealing
- - - - = 235 HB = 760~810TC annealing
- 0.05~0.15 - - - 241 HB = 740~800T annealing
- - - - 520= 187 HB =
- - - - 520= 187 HB =
1010~1150°C solution treatment
- - - - 520=< 187 HB =
- - - - 520= 187 HB <
- - - = = 200 HB =<
- - - - ~ 200HB = 800~900T annealing
- - - - - 235 HB =
- - - - - 269 HB = 800~920TC annealing
- - - - 451= 183 HB = 780~850C normalizing
- - 3.00~5.00 | Nb0.15~0.45 - 363 HB = 1020~1060C solution treatment
- - - - 363= -
- - - - 412= - annealing, normalizing,
_ _ _ _ 451< _ or normalizing, tempering
— - - - 481= -
_ — - - 440= 183 HB =
1030~1150T solution treatment
- - - - 480= 183 HB =
- - - - 412= -
- - - - 481= -
_ _ _ _ 4B1S B annealing, normalizing,
or normalizing, tempering
— — - - 481= -
— — - - 480= -
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34. Chemical Component table of work materials
m3eesdUsEnaumaaiivasianiildy

The name of work materials ergifterl) G "
2 and material Symbols CIICSASOIBOSIT
S Fovasdanltanu wavdydnual
3 )
oY Alloy steels | Nickel SNCM625 | 0.20~0.30 | 0.15~0.35 | 0.35~0.60 0.0302 0.030= 3.00~ 3.50 | 1.00~ 1.50 | 0.15~0.30
5 for machine | Chromium
c structural use| Molybdenum | g\ cyviga | 0.25~0.35 | 0.15~035 | 0.35~060 | 0.030 0.030= | 250~ 3.50 | 2.50~ 3.50 | 0.50~0.70
S danan iy Steels
=] Tasaiainsesins | wéindifalasdleuluduivu
fe>
3} SNCM815 | 0.12~0.18 | 0.15~0.35 | 0.30~0.60 0.0302 0.030= 4.00~ 4.50 | 0.70~ 1.00 | 0.15~0.30
n
(O]
a -
Tool steels| Chromium Sk2 1.15~1.25 | 0.10~0.35 | 0.10~0.50 | 0.030Z 0.030 - — >
wannéuaesiie | Tool steels
SEERGRBIETIR| epen 0.90~1.00 | 0.10~0.35 | 0.10~0.50 0.030= 0.030= - - -
SK6 0.70~0.80 | 0.10~0.35 | 0.10~0.50 0.0302 0.030= - = =
Alloys Tool SKS11 1.20~1.30 0.35= 0.50= 0.030= 0.030= - 0.20~ 0.50 -
steels
3 P
wénndneoslodiaey | Sk 0.75~0.85 0.352 0502 0.030= 0.030= 1.30~ 2.00 | 0.20~ 0.50 -
SKS4 0.45~0.55 0.352 0.50= 0.0302 0.030= X 0.50~ 1.00 -
SKS3 0.90~1.00 0.352 0.90~1.20 0.030= 0.030= - 0.50~ 1.00 -
SKS94 0.90~1.00 0.50= 0.80~1.10 0.030= 0.030= - 0.20~ 0.60 -
SKD11 1.40~1.60 0.402 0.60 0.030= 0.0302 - 11.00~13.00 | 0.80~1.20
SKD61 0.35~0.42 | 0.80~1.20 | 0.25~0.50 0.030= 0.020= - 4.80~ 5.50 | 1.00~1.50
SKT3 0.50~0.60 0.352 0.60~1.00 0.0302 0.020= 0.25~ 0.60 | 0.90~ 1.20 | 0.30~0.50
SKT4 0.50~0.60 | 0.10~0.40 | 0.60~0.90 0.030= 0.020= 1.50~ 1.80 | 0.80~ 1.20 | 0.35~0.55
Stainless | Austenite type| sys3o1 0.152 1.002 2,002 0.0452 0.0302 6.00~ 8.00 | 16.00~18.00 -
steels Uszian Austenite
A SUS303 0.15= 1.00= 2.00= 0.20= 0.15= 8.00~10.00 | 17.00~19.00 -
SUS304 0.08= 1.00= 2.002 0.0452 0.030= 8.00~10.50 | 18.00~20.00 -
SUS316 0.08= 1.002 2.00= 0.0452 0.030Z | 10.00~14.00 | 16.00~18.00 | 2.00~3.00
{‘”;29”5“9 SUS403 0.152 0.502 1.002 0.0402 0.0302 - 11.50~13.00 -
Yy
v Merenste | 55416 0.152 1.002 1.252 0.060= 0.15< - 12.00~14.00 -
SUS420J2 | 0.26~0.40 1.00= 1.00= 0.040= 0.030= - 12.00~14.00 -
SUS440C | 0.95~1.20 1.00= 1.00= 0.0402 0.0302 - 16.00~18.00 -
Ferrite type | gys4a0 0122 0752 1.002 0.0402 0.030= - 16.00~18.00 -
Precipitation - > > > > - - _
Pt g SUS630 0.072 1.00= 1.002 0.040= 0.0302 3.00~ 5.00 | 15.00~17.50
Cast steels| Carbon steels | 53¢, 0.20= — — 0.040= 0.040= _ _ _
winvde Cast steels
st SC410 0302 - - 0.0402 0.0402 - - -
5C450 0.352 - - 0.0402 0.0402 - - -
5C480 0.402 - - 0.0402 0.040= - - -
Stainless steels| 513 0.082 2.002 2,002 0.0402 0.0402 8.00~11.00 | 18.00~21.00 -
casting
Abaae SCS14 0.08= 2.00= 2.00= 0.040= 0.0402 | 10.00~14.00 | 17.00~20.00 | 2.00~3.00
Steel casting | scpH1 0252 0.60= 0.70= 0.0402 0.040= - - -
for high
temperature = z 1.002 0.0402 0.0402 - - -
T SCPH2 0.30> 0.60= 002 0402 0402
pressure N - N B N N
i wivganie SCPH21 0202 0.60= 0.50~0.80 0.040= 0.040= 1.00~ 1.50 | 0.45~0.65
wazA g
SCPH32 0.20 0.60= 0.50~0.80 0.0402 0.0402 - 2.00~ 2.75| 0.90~1.20
Steelcastin for welded stucture
et | SCW480 0.222 0.80= 1.50= 0.0402 0.0402 0.502 0.50= -
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34. Chemical Component table of work material
meesAUsznaumaAiivasianiildy

- - - - 932= 269~321 HB 820~870C oil hardening+ 570~670C air hardening
- - - - 1079= 302~352 HB 850~950TC normalizing * 550~650C air hardening
830~880C Oil hardening
- - - - 1079= 311~375 HB 750~800C Oil hardening
150~200C tempering
= - - - = 212HB= 750~780C annealing
- - - - - 207 HB= 740~760TC annealing
= - - - = 201 HB= 730~760C annealing
3.00~4.00 0.10~0.30 - - - 241 HB= 780~850C annealing
- - - - - 207 HB= 750~800C annealing
0.50~1.00 - - - - 201 HB = 740~780C annealing
0.50~1.00 - - - - 217HB= 750~800TC annealing
- - - - - 212HB = 740~760C annealing
- 0.20~0.50 - - - 255 HB = 830~880TC annealing
- 0.80~1.15 - - — 229 HB = 820~870C annealing
- - - - = 235 HB = 760~810C annealing
- 0.05~0.15 - - — 241HB= 740~800TC annealing
- - - - 520= 187 HB=
— — - = 520= 187HB =
1010~11507C solution treatment
— — - - 520= 187 HB =
_ — - - 520= 187HB =
— — - = = 200 HB =
- - - — - 200 HB = 800~900C annealing
- - - - - 235 HB =
- - - - - 269 HB = 800~920C annealing
- - - - 451= 183 HB = 780~850C normalizing
- — 3.00~5.00 | Nb0.15~0.45 - 363 HB = 1020~1060°C solution treatment
- = - - 363= -
i > - - 412= - annealing, normalizing,
_ _ _ _ 451 < _ or normalizing, tempering
~ - - - 481= -
= = - - 440= 183 HB =<
1030~1150°C solution treatment
— - - - 480= 183 HB =
— — - - 412= -
— — - - 481= -
annealing, normalizing,
B - - - 81= - or norm:l]izing, tempe?ing
— — - - 481= -
— - - — 480= -
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The name of work materials
and material Symbols
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34. Chemical Component table of work materials

Castirons | Gray iron FC150 — — — — — — —
wanvde castings
wianvaedm FC200 _ _ _ _ _ _ _

FC250 - - - — - y =
FC300 — - - — - = =
FC350 - - - - - N >

Tough cast | Spheroidal FCD400 25> — — — 0.02= — —

irons graphite

Ductile cast Cﬁastl s FCD450 252 — — — 0.02= - -

Irons Sl

wanvaewmiles
FCD500 25 — - - 0.02= - —
FCD600 252 — — — 0.02= —3 —
FCD700 252 — - - 0.02= — —

High carbon chromium SuJ2 0.95~1.10 0.15~0.35 0.50= 0.025= 0.025= 1.30~1.60 -

bearing steels

wannfrlnsdleumiveuge SUJ3 0.95~1.10 | 0.40~0.70 | 0.90~1.15 0.025= 0.0252 0.90~1.20 -
SuJ4 0.95~1.10 0.15~0.35 0.50= 0.025= 0.025= 1.30~1.60 0.10~0.25
SuJ5 0.95~1.10 0.40~0.70 0.90~1.15 0.025= 0.025= 0.90~1.20 0.10~0.25

Free cutting carbon steels SumM22 0.13= - 0.70~1.00 0.07~0.12 0.24~0.33 - -

wanndansususin
Sum22L 013z - 0.70~1.00 0.07~0.12 0.24~0.33 - -
SUM31 0.14~0.20 — 1.00~1.30 0.040= 0.08~0.13 — -
SUM31L 0.14~0.20 - 1.00~1.30 0.040= 0.08~0.13 - -
SuM42 0.37~0.45 - 1.35~1.65 0.040= 0.08~0.13 - -

Rolled steels for general SS330 - - — 0.050= 0.050= - -

structure ‘

wianusiudndmsulaseadraialy SS400 — — . 0.050= 0.050= — —
SS490 - — - 0.050= 0.050= - -
SS540 0.30= - 1.60= 0.040= 0.040= - —

Cold-reduced carbon steel SPCC 0.15= - 0.60= 0.100= 0.035= — —

sheets

winushiinidu SPCD 0.10= — 0.50= 0.040= 0.0352 - —
SPCE 0.08= - 0.45= 0.030= 0.030= - -

P YAMAWA
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34. Chemical Component table of work materials
mswmﬁﬂiznaumﬁmﬁmaﬁaﬁlﬁwwu

127~186

210~241 HB

167~235

217~255 HB

216~275

229~269 HB

265~304

248~269 HB

314~343

269~277 HB

392=

201 HB =

a41=

143~217 HB

490=

170~241 HB

588=

192~269 HB

686=

229~302 HB

201 HB =

207 HB =

201 HB =

207 HB =

spheroidizing

0.10~0.35

0.10~0.35

330~430

400~510

490~610

540=

270=

65 HRB =

Standerd thermal refining
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34. Chemical Component table of work materials
m3eesdUsEnaumaaiivasianiiliy

@ The name of work materials
] and material Symbols
a COPPEr  |concuctty coper | G1020 99.96< — — — — — — — — _
o VDAY i EniTnd
o tough pitch copper G 99.90< _ _ _ _ _ _ _ _ _
g navuAing TE=
-'g_ Phosophor deoxidized Cc1201 99.90= — — —_ — — — — 0.004~0.015 —
5 copper
@ Tosiadoenilad c1221 99.75< — - — - — — — | 0004~0040 —
8 vioanesa Y= . )
Brass Brass C2600 |68.5~71.5| 0.05= 0.05= - remaining - - — = —
RINY/GRN] RINY/RRN]
C2720 62.0~64.0 | 0.05= 0.05= — remaining - — - — —
C2801 59.0~62.0| 0.10= 0.072 - remaining — — - — —
Free cutting C3560 |61.0~64.0| 2.0~3.0 | 0.10= — remaining — = — — -
brass
HIORHASIA C3718 [58.0~62.0| 1.0~2.0 | 0.10= - remaining - = - - -
Brass casting CAC201 [83.0~88.0| 0.5 0.2z 01z 11.0~170| 02z — 022 — —
Veuvidewian
CAC203 | 580~64.0| 0.5~3.0 0.8 1.02 300~410| 052 — 1.02 — -
Bronze casting CAC401 |79.0~83.0| 3.0~7.0 | 035 2.0~4.0 | 8.0~12.0 - b 1.02 — —
UTOUTVGD
CAC403 |86.5~89.5| 1.0= 022 9.0~11.0 | 1.0~8.0 - - 1.02 - -
CAC406 |83.0~87.0| 4.0~6.0 0.3z 40~6.0 | 4.0~6.0 - - 1.02 - -
Aluminum | Aluminum A1080
allly rolling material 0.032 - 0.15= - 0.03= | 99.80= | 0.022 - - 0.152
agfiilen agililenliads A1080-H16 - - -
A2017
3.5~4.5 = 0.7z = 0.25Z | remaining | 0.40~1.0 - - 0.20~0.8
A2017-T3
A3003
0.05~0.20 - 072 — 0.10z |remaining | 1.0~1.5 - - 0.6
A3003-H16
A5052
0.10= = 0.4= - 0.10= |remaining| 0.10= - - 0.25=
A5052-H16
A6061
0.15~0.40 — 0.7z — 0.25= |remaining| 0.15= — — 0.40~0.8
A6061-T6
A7075
1.2~2.0 — 0.50= — 5.1~6.1 |remaining| 0.30= — — 0.40=
A7075-T6
AIuminum AC2A-F
:;:Tg;:::;:g 3.0~4.5 0.15= 08> 0.05= 0.55= |remaining| 0.55= 0.302 - 4.0~6.0
AC2A-T6
AC2B-F
2.0~4.0 0.20= 1.0= 0.10= 1.0= remaining |  0.50= 0.35= — 5.0~7.0
AC2B-T6
AC4B-F
2.0~4.0 0.20= 1.02 0.102 1.0z |remaining| 0.50= 0.352 - 7.0~10.0
AC4B-T6
ACAC-F
0.20= 0.05= 0.50= 0.05= 0.30= |remaining| 0.60= 0.05= — 6.5~7.5
AC4C-T6
Aluminum ADC10 | 2.0~4.0 0.2 1.32 0.2 1.0 |remaining| 052 052 — 7.5~9.5
alloy dlegastlng
Uiy ADC12 1.5~3.5 0.22 1.32 0.2= 1.0z |remaining| 05z 0.5= - 9.6~12.0
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34. Chemical Component table of work materials
msesdUsznaunaaiivasianildau

- - - - 2156~275 55~100 HV C1020P-¥2H
- - - - 2156~275 55~100 HV C1100P-¥2H
. - - - 2156~275 55~100 HV C1201P-¥2H
- - - - 2156~275 55~100 HV C1221P-ViH
- - - - 325~410 75~125 HV C2600P-Y4H
- - - - 325~410 75~125 HV C2720P-Y4H
- - - - 355~440 85~145 HV C2801P-V2H
- - - - 345~430 - C3560P-V2H
- - - - 375~460 - C3713P-¥4H
- - - - 147= —
- - - - 245= -
- - - impurity 2.0= 167= —
- - - impurity 1.0= 245= - -
- - - impurity 2.0= 196= =
54~94 - annealing
0.02= - 0.032 -
98~137 - thermal refining
216 - annealing
0.40~0.8 0.10= 0.15= 0.152
373= - -
94~127 - annealing
- - - 0.15=
167~206 - thermal refining
177~216 - annealing
2.2~2.8 |0.15~0.35 - 0.152
255~304 - thermal refining
1472 - annealing
0.8~1.2 |0.04~0.35| 0.15= 0.152
294= - -
2752 - annealing
2.1~29 |0.18~0.28| 0.20= 0.15=
530= - -
186= about 75 HB casted
0.25= 0.15= 0.20= -
275= about 90 HB -
157= about 70 HB casted
0.50= 0.20= 0.20= -
245= about 90 HB -
177= about 80 HB casted
0.50= 0.20= 0.20= -
245= about 100 HB -
157= about 55 HB casted
0.2~0.4 — 0.20= -
226= about 85 HB -
0.3 - 0.3 -
0.3z - 0.3 -
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34. Chemical Component table of work materials
msasdUsznaumaaiivasianildau

The name of work materials

(2] : hemical Composition / es# (9
£ and material Symbols Chemical Composition / esfusznauniunail (%)
a3 HovesTaniiliinu wazdydnual
o)
o } ;
Q. | Magnesium | Magnesium MC1-F 0.102 - - - 25~35 | 53~6.7 | 0.15~06| 0.012 - 0302
S alloy Casting | alloy
s wunilifeavdenay | winiiBeuvda MC1-Té _ _ _ _ _ _ _ _ _ _
o)
S
e MC3-F 0.10 - — - 16~24 | 83~9.7 | 0.10~05| 0.01= - 0.30=
?
o) MC3-T6 - - — - - - - - — -
Q
MC6-T5 | 0.10= - - - 3.6~55 - - 0.01= — —
Magnesium MDC1A | 0.10= - - - 0.35~1.0 | 8.3~9.7 | 0.15= 0.032 — 0.50=
alloy dlecgstlng
B MDC1B 0.352 — 0.032 — 0.35~1.0 | 8.3~9.7 | 0.13~0.5 | 0.03Z — 0.50=
Zincalloy | Zinc alloy ZDCH 0.75~1.25| 0.005= | 010z | 0.003Z | emaining | 3.5~43 — - - -
aned dlecasgng
Gl ZDC2 0.25= 0.005= 0.10= 0.003= | emaining | 3.5~4.3 — — - —

M Category and brevity code of thermoplastic resin / vaamsj uazsiia vos melumanadn 159u

ASB resin Polyethylene tephthalate PETP
Acetal resin POM Polyethylene telephthalate PBTP
Methacrylic resin PMMA Polyimid Pl
Acetyl cellulose CA Polyphenylene oxide PPO
Tetrafluoride ethylene resin PTFE Polyphenylene sulfide PPS
Trifluoride ethylene resin PCTEF Polyalysulfone PASF
Hexafluoride ethylene resin PFEP Polyarlylate PAR
Fluoride vinyl resin PVF Polypropylene PP
Fluoride vinyliden resin PVDF Polystyrene PS
Ethylene tetrafluoride ethylene copolymer ETFE Polysulfone PSF
lonomer 10 Vinyl acetate resin PVAC
Methyl Benzene polyme MPP Vinylidene chloride fiber PVDC
Nylon (Polyamide) PA AS resin SAN
Polycarbonate PC Vinyl chloride resin PVC
Polyethylene PE

896
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- Thermoplastic resin : As temperature rises, this resin becomes soft = gammy — fluidity liquid. For example, polystyrene (PS) is like glass at normal temperature. From
60°C and higher its elastic modules decreases, from 110°C it becomes gammy, and higher than 170°C, it becomes sticky paste.
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34. Chemical Component table of work material
msasdUszneumaaiivasfanildau

remaining Casted

- - - - - 235= -
remaining - - - - 157= Casted

- - - - = 235= =
remaining - - 0.50~1.0 - 235= -
remaining - - — -
remaining - - - -
0.020~0.06 - - - 0.004=
0.020~0.06 - - - 0.004=

BKinds of thermosetting plastics and symbols / «iaveuneslunarain uazdayanual

name symbol

name symbol

Alkyd resin Alk Phenol resin PF
Allyl resin DAP Unsaturated polyester resin upP
Urea resin UF Silicone resin S|
Melamine resin MF Polyurethane PUR
Epoxy resin EP

- Thermosetting resin : Heated at 80 °C, it becomes sticky paste with fluidity. Then it is injected into the mould under pressure. Once hardened, the plastics does not get

soft owing to polymer processing.
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Materials used for Cutting Tools

Faanlddmiuaunsalan

.

BMMaterials /

n
_g We have been seeking the best materials used for cutting tools since the company establishment because the performance of tools are depending on
o the selection of materials used. Major materials used in our company are listed below.
o ildumanTaniiagndmsuesosoaiufust funsnitdedeusdn inszUssansammainuveasdesessiuagfumaidenianiily Sasuanlilusdnveasiinsssylifuda
o
c
Re)
=
3]
3 (1) Taps o HSS: Equivalent to SKH58, SKH51, SKH56
a Fu Powder HSS (SKH10, High Vanadium High cobalt material)
® Carbide : Cemented Carbide Materials of ultra micro grain
(2) Dies e HSS : SKH51, SKH56

(Z0td]

® Alloy Tool Steel :

SKS2, SKS21, SKS3, SKS31

(8) Center Drills and Centering Tools o HSS : SKH51, SKH56
noNBIAUE Powder HSS (SKH10, High Vanadium High cobalt material)
® Carbide : Cemented Carbide Materials of ultra micro grain

*For product’s improvement, material may be changed without notice.
dmFumsusulgsmandasiianenaaziinadsuuadng ideuddsivsuaamii

B Circumstance of tools’ materials / nsdivostandmsuiniasiie

Tensile strength, heat resistance, corrosion resistance and accuracy are the important features required of tool’ s materials. These requirements have been

changing due to miniaturization and lightening of parts.

And manufacturing methods, as well, have been changing because of necessity of economical efficiency such as saving process/cycle time while parts

become hard-to-machine type and their hardness increases.

As a result, the demand of industrial tools by users has become very tough.

For example, higher wear resistance and chipping resistance are required in the area of hardness, and heavy cutting process or high-speed cutting are

required in the area of cycle time.

Moreover, product accuracy with its rigidity, laborsaving brought by uniformity, and systematic reliability are highly required.

Therefore, technological improvement of tool steels never stops developing so that they satisfy users needs.

OThe major materials used for taps are already listed in the chart, but those materials are ready to develop from conventional alloy tool
steels and current high speed steel into next generation materials such as cemented carbide and cermet materials.

New materials are developed even in high-speed tool steel area, such as SKH51 and SKH58 from SKH2, and they are moving into high

performance materials, such as high vanadium, cobalt, and powder HSS made of high vanadium and high cobalt contents.

OAs the material for round dies, were alloy tool steels mostly used because of the relationship with the use of adjustable round dies.
However, for the hard-to-machine material. die material has been shifted into High Speed Steel.

OMajor materials for center drills and centering tools are high speed steel materials, but they have been shifting to cobalt type or even
cemented carbide from SKH51.

We keep on seeking to develop our technology to meet user’s needs and are trying to find the best materials in collaboration with steel

manufacturers.
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35. Materials used for Cutting Tools
Fagitlddmiugunsalda

BChemical composition of the materials specified in JIS / ssduszneumaniivestaniiseylilunnsgm Jis

A g

Chemical composition

SRS ----------

W type HSS SKH 2 |0.73~0.83| =045 =0.030 =0.030 | 3.80~4.50 17.20~18.70 | 1.00~1.20
SKH 3 0.73~0.83 =045 =04 =0.030 =0.030 3.80~4.50 — 17.00~19.00| 0.80~1.20 | 4.50~ 5.50
SKH 4 |0.73~0.83| =045 =04 =0.030 <0.030 | 3.80~4.50 — 17.00~19.00 | 1.00~1.50 | 9.00~11.00
SKH10 1.45~1.60 =045 =04 =0.030 =0.030 3.80~4.50 — 11.50~13.50 | 4.20~5.20 | 4.20~ 5.20

Mo type HSS SKH51 | 0.80~0.88 | =045 =04 =0.030 =0.030 | 3.80~4.50 | 470~ 520| 590~ 6.70| 170~ 2.10 —
SKH52 1.00~1.10 =045 =04 =0.030 =0.030 3.80~4.50 | 550~ 6.50| 590~ 6.70| 2.30~2.80 —
SKH53 | 1.15~1.25| =045 =04 =0.030 <0.030 | 3.80~4.50 | 470~ 520| 590~ 6.70| 2.70~3.20 =
SKH54 1.25~1.40 =045 =04 =0.030 =0.030 3.80~4.50 | 420~ 500| 520~ 6.00| 3.70~4.20 —
SKH55 0.87 ~0.95 =045 =04 =0.030 =0.030 3.80~4.50 | 470~ 520| 590~ 6.70| 1.70~2.10 | 4.50~ 5.00
SKH56 0.85~0.95 =045 =04 =0.030 =0.030 3.80~4.50 | 470~ 520| 590~ 6.70| 1.70~2.10 | 7.00~ 9.00
SKH57 | 1.20~1.35| =045 <04 =0.030 =0.030 | 3.80~4.50 | 3.20~ 3.90| 9.00~10.00| 3.00~3.50 | 9.50~10.50
SKH58 0.95~1.05 =0.7 =04 =0.030 =0.030 3.50~4.50 | 8.20~ 9.20| 1.50~ 2.10| 1.70~2.20 —
SKH59 1.05~1.15 =0.7 =04 =0.030 =0.030 3.50~4.50 | 9.00~10.00| 1.20~ 1.90| 0.90~ 1.30 | 7.50~ 8.50

Cross chart
Classification Symbols Usage
AlSI VDEH ISO

W type HSS SKH 2 | Tools for general cutting and other kinds of tools. T1 S18-0-1 S1(HS18-0-1)
SKH 38 | Tools for high speed heavy cutting and other kinds of tools. T4 S$18-1-2-5 S7(HS18-1-1-5)
SKH 4 | Tools for cutting hard -to-machine materials and other kinds of tools. T5 S18-1-2-10 | S6 (HS18-0-1-10)
SKH10 | Tools for cutting ultra hard-to-machine materials and other kinds of tools. T15 — S9(HS12-1-5-5)

Mo type HSS General cutting tools from which toughness is particularly
Sl required, and other kinds of tools. M2 86-5-2 $4(HS6-5-2)
SKH52 | To0ls for cutting high hardness material from which M 3-1 - -
SKH53 comparatively high toughness is required and other kinds of tools. M 32 S6-5-3 S5(HS6-5-3)
SKH54 | Tools for cutting ultra hard-to-machine materials and other kinds of tools. M 4 - -
SR>3 High speed cutting tools from which comparatively high M35 56-5-2-5 $8(HS6-5-2-5)
SKkHse | toughness is required and other kinds of tools. M36 _ _
SKH57 | Tools for cutting ultra hard-to-machine materials and other kinds of tools. - $10-4-3-10 | S10(HS10-4-3-10)

General cutting tools from which toughness is particularly
Sl required, and other kinds of tools. M7 52-9-2 $2(HS2-9-2)
High speed heavy cutting tools from which comparatively 401 0_1_

SKHS9 high toughness is required, and other kinds of tools. Ma2 S2-10-1-8 $11(Hs2-9-1-8)

The standard of HSS material is specified in JIS. But there are many HSS materials which standard is not specified in JIS. Recently even the
kind of HSS-P is getting wider and various. Besides, SKH10, SKH53, SKH57 and their equivalents, such Hi vanadium/hi cobalt material as
contains 4-12% vanadium and 8-11% cobalt is now being manufactured. Material engineering will be developed rapidly in the future. Under
such situation, there can be many cases where JIS symbols are not used, and the use of larger classification and their symbols is getting

popular.

innsgvestanlealnssyliunasg Jis uiiivaneTanleatodaiilallfszylilu I ulisulinves Hss-P exldfusthounsvans uonanil SKHLO, SKH53, SKH57 uarsemaifiaui iy
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Searching table by product name

Code No. Product name Page No. Code No. Product name Page No.
A ASH AL+SP SP-51 GMHRP MS+TR ST-5
ASHM AL-SP Metric SP-51 GYE * * * * DNEBC D LH Metric 20mm OD Di-10
g c1 CD-S (l) CE-5 GYEW : * % DNEBC D LH Whitworth Threads 20mm OD Di-10
P c2 CD-S (Il CE-29 GYG* * * k DNEBC D LH Metric 25mm OD Di-10
‘g CC***Q C-CD-Q CE-21 GYGU* * *DNEBC D LH Unified Threads 25mm OD Di-10
“8 CCD C-CD-S CE-9 GYGW  * ** DNEBC D LH Whitworth Threads 25mm OD Di-10
a CcchL C-CD-SL (L-100) CE-14 GYJ* * * k DNEBC D LH Metric 38mm OD Di-10
_S‘ CCDM C-CD-SL (L-150) CE-14 GYJU: * *x DNEBC D LH Unified Threads 38mm OD Di-10
% CCL* **Q C-CD-QL (L-100) CE-24 GYJW s * ** DNEBC D LH Whitworth Threads 38mm OD Di-10
= CCM:k % Q C-CD-QL (L-150) CE-24 GYJPF * % NEBC D PF LH 38mm OD Di-14
g CcD CD-SL CE-11 GYJPT* * NEBC D PT LH 38mm OD Di-17
_CC,_) CE CE-S CE-2 GYM:k > * *k DNEBC D LH Metric 50mm OD Di-10
% CE > %Rl CEIR CE-25 GYMU * * ** DNEBC D LH Unified Threads 50mm OD Di-10
CEf1 CE-S (1) CE-3 GYMW  * * DNEBC D LH Whitworth Threads 50mm OD Di-10
CE2 CE-S (Il) CE-28 GYMPF 3 * NEBC D PF LH 50mm OD Di-14
CEA CESA CE-1 GYMPT * * *NEBC D PT LH 50mm OD Di-17
CEA* **Q CEQA CE-15 GYR> > > >k DNEBC D LH Metric 63mm OD Di-10
CEB CESB CE-27 GYRPF* * *NEBC D PF LH 63mm OD Di-14
CEC CESC CE-30 D PT LH 63mm OD Di-17
CEL CE-SL (L-100) CE-10 D LH Metric 75mm OD Di-10
CEM CE-SL (L-150) CE-10 GYUPF* * *NEBC D PF LH 75mm OD Di-14
CEN CE-SL (L-200) CE-10 GYUPT : * * NEBC D PT LH 75mm OD Di-17
CL* **Z CE-QL (L-100) CE-22 HDASP HDASP SP-69
CM:k s % Z CE-QL (L-150) CE-22 HDISL HDISL SL-13
C | CPCS CPC-S ST-29 HDISP HDISP SP-68
CPCT CPC-T ST-31 HFACTB HFACT-B CT-18
CPRS CPR-S ST-32 HFACTP HFACT-P CT-17
CPRT CPR-T ST-34 HFAHS HFAHS SP-66
CPRY * s % % Check Pins for Bored Holes for R-Y ST-36 HFASP HFASP SP-67
CS***kQ CSs-Q CE-57 HFICTB HFICT-B CT-20
CS* **QM CS-QM CE-58 HFICTP HFICT-P CT-19
CS-D NC-SD CE-55 HFIHS HFIHS SP-64
CS-G* * k2% CS-G(20 , L-57) CE-59 HFISP HFISP SP-65
CS-G* * *2%K CS-G(20 , L-70) CE-59 HI IHT HT-2
CS-G* * *2%LS CS-G(20 , L-100) CE-59 HLCN MC-HLC Metric MC-4
CS-Gk * *3%J CS-G(30 , L-57) CE-59 HLCX: % %G MC-HLC For Parallel Pipe Threads MC-6
CS-G* * *3%K CS-G(30 , L-70) CE-59 HLCX 5 * * %R MC-HLC For Taper Pipe Threads MC-5
CS-G* * *x3%LS CS-G(30 , L-100) CE-59 HPS* * % *-B HPsRZ ST-3
CSLCN MC-CSLC Metric MC-1 HRZ HP+RZ/HP-RZ Metric RO-20
CSLCX: * % kG MC-CSLC For Parallel Pipe Threads MC-3 HRZM:U HP-RZ Unified Threads RO-20
CSLCX 3k * * %R MC-CSLC For Taper Pipe Threads MC-2 ITDM SITD ST-23
CD-S CE-4 IT™ SIT ST-17
CD-S LH CE-6 Jc2 JO-CDS Old JIS Type2 CE-36
CD-Q CE-17 JCCY JO-C-CDS CE-37
CD-QLH CE-18 JCE JO-CES CE-32
CY* * xR CD-R CE-26 JCS* * QM9 JO-CSQM CE-42
CY***Z CE-Q CE-16 JoYy JO-CDS CE-34
DA RD-DA Di-27 JH1 % % kM JO HOLDER for 150mm CE-43
D | DC RD-DC Di-25 JH1 % %N JO HOLDER for 200mm CE-43
DH RD-DH Di-24 JPE JO-PEQ CE-38
EHC EH-CT CT-13 JVCE JO-CES V CE-33
E EPHM EH-PO PO-33 JVCPE JO-C-PEQV CE-40
ESHM E-SP SP-45 JVCS-D JO-NCSD V CE-41
ETHM EH-HT HT-55 JVCY JO-CDS V CE-35
FCPF FC-PF Pipe-42 JVPE JO-PEQV CE-39
F | FCPT FC-PT Pipe-24 L10F LS-PF (L-100) Pipe-38
FCSPT FC-S-PT Pipe-25 L10P LS-PS (L-100) Pipe-31
L10T LS-PT (L-100) Pipe-7
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Code No. Product name Page No. Code No. Product name Page No.
L15F LS-PF (L-150) Pipe-38 SH2F SP-PF Pipe-39
L15P LS-PS (L-150) Pipe-31 SH2F s s sk Lk ok LS-SP-PF Pipe-40
L15T LS-PT Pipe-7 SH2P SP-PS Pipe-32
LCPT LC-PT Pipe-18 SH2P >k >k sk L% % LS-SP-PS Pipe-33
LCSPT LC-S-PT Pipe-19 SH2T SP-PT Pipe-9
LSHM > 3 % %15 LO-SP 15 SP-55 SH2T sk s sk L3k % LS-SP-PT Pipe-12
LSHM 3 > 3 %20 LO-SP 20 SP-55 SHX2T SP-PT-X Pipe-11

LSHM 3 * * % %8 LO-SP 8 SP-55 Sl ISP SP-1

LSH sk > ok s k Lk % LS-LO-SP SP-56 SNP +SP SP-13
MCAD MC-AD-CT CT-11 SNP sk sk sk s 5k X +SP OX SP-19
MHSL MHSL SL-15 SNPT SP-NPT Pipe-47
ML10 3% 3 5k 5k k-3 MC-HT (L-100) HT-52 SNX XSP SP-15
ML15 5 5 ok ok sk -5k MC-HT (L-150) HT-52 SNX Gk sk s kL XSL SL-1

ML20 3 3k >k sk -3k MC-HT (L-200) HT-52 SP SP Metric SP-3
MPH 3k 5k 5% sk sk Lok MC-PO PO-32 SP sk sk sk sk kL SP LH Metric SP-20
MSH sk sk sk sk sk Lok MC-SP SP-57 SP sk sk sk sk k07 LS-SP Metric (L-70) SP-26
MSP MS+RS ST-3 SPk sk sk ok k10 LS-SP Metric (L-100) SP-26
NH NT Metric ST-1 SPk k >k %k %k L10-L LS-SP LH Metric (L-100) SP-30
NRG N-RSD 25mm OD Di-23 SPk k% % k|15 LS-SP Metric (L-150) SP-26
NRH N-RSD 30mm OD Di-23 SP sk sk ks kL15-L LS-SP LH Metric (L-150) SP-30
NRJ N-RSD 38mm OD Di-23 SP sk k k k%120 LS-SP Metric (L-200) SP-26
NRSP N+RS RO-8 SP3k % % % k25 LS-SP Metric (L-250) SP-26
NRSM 3 3 3 3 k10 LS-N-RS Metric (L-100) RO-14 LS-SP Metric (L-300) SP-26
NRSM 3k st 5 3k 515 LS-N-RS Metric (L-150) RO-14 LS-SP Unified Threads (L-100) SP-26
NRZ N+RZ/N-RZ Metric RO-2 SP*U LS-SP Unified Threads (L-150) SP-26
NRZM 3 > >k k10 LS-N-RZ Metric (L-100) RO-7 SP*kUs * *L20 LS-SP Unified Threads (L-200) SP-26
NRZM sk s * s % 15 LS-N-RZ Metric (L-150) RO-7 SP*kWsk % %L10 LS-SP Whitworth Threads (L-100) SP-26
OLRZ OL+RZ Metric RO-18 SPk Wk * *L15 LS-SP Whitworth Threads (L-150) SP-26
OLRZM*U OL-RZ Unified Threads RO-18 SP:kW>k * 20 LS-SP Whitworth Threads (L-200) SP-26
PCM HC-PO PO-29 SPk sk sk k kX SP OX Metric SP-16
PCP HC+PO PO-29 SP*S SP For Screw Threads used on Sewing Machines SP-3
PCN N-CT-PO CT-10 SP*U SP Unified Threads SP-3
PE* % *Q PE-Q CE-46 SP*W SP Whitworth Threads SP-3
PE* * xS PE-S CE-50 SRZ SC-TL-RZ RO-23
PI IPO PO-1 SSM S-SP SP-43
PNP +PO PO-10 SSM sk k% -SU SU-S-SP SP-41

PNP 3k 5 5k sk X +PO OX PO-13 SSNPT 3 s sk Lok LS-SP-S-NPT Pipe-48
PO PO Metric PO-3 SSPT SP-S-PT Pipe-10
PO s 5 %k kL PO LH Metric PO-14 SSPT s sk sk Lk % LS-SP-S-PT Pipe-13
POk sk sk sk sk Lk k LS-PO Metric PO-17 SuU SU+SP/SU-SP Metric SP-33
PO % % * % X PO OX Metric PO-11 SUP sk s kL SU+SL SL-7
PO*U PO Unified Threads PO-3 Su2 SuU2-SP SP-39
PO U > k--L PO LH Unified Threads PO-14 SURZ s 5 3 * *B SURZ Metric RO-25
PO*W PO Whitworth Threads PO-3 SURZ*UN* *B SURZ Unified Threads RO-25
PO Wk oL PO LH Whitworth Threads PO-14 SUX SUXSP SP-38
PS S-PO PO-27 SUXk sk sk sk kL SUXSL SL-9
PU SU+PO/SU-PO Metric PO-23 SWk sk sk % 5 LEN AL-SP for Helical Coil Wire Screw Thread Inserts SP-51

RA23 % - MS-RS-D Miniature Screw Thread 6mm OD Di-21 SY sk sk sk sk kLENA AL-SP 1.5P SP-54
RB RS-D Metric 10mm OD Di-21 SY sk sk sk >k kNEBA SP 1.5P SP-11

RD RS-D Metric 16mm OD Di-21 SYUO04NOKEB SP For Tripod Threads ST-7
RE RS-D Metric 20mm OD Di-21 TAXEM AXE-HT HT-45
RO2 % s *- MS-RS-D Miniature Screw Thread 8mm OD Di-21 TCN N-CT FC CT-4
RVP R+V RO-16 TCONk sk sk sk kA N-CT LA Metric CT-1

RW sk s s sk sk LEN N-RS Metric/Unified for Helical Coil Wire Screw Thread Inserts RO-8 TCPF CT-PF Pipe-43
RY *k k3 R-Y RO-1 TCPS CT-PS Pipe-34
SAk sk kM SA ST-37 TCPT CT-PT Pipe-26
SC HC+SP/HC-SP Metric SP-47 TCST CT-S-PT Pipe-27
SC ok ok % %k % X HC+SP OX/HC-SP OX SP-49 TF FC-O HT-38
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TH2F PF Pipe-36 TYBC 3 *OHEB* HT For Bicycle Threads ST-14

TH2F > s 1 PF Bottoming Pipe-36 TYCC HT For STeel Conduit Tube Threads ST-12

o TH2F s s --L PF LH Pipe-37 TYCG HT For Thick STeel Conduit Tube Threads ST-13
= TH2G G Pipe-35 TYDs*  *  DNEBC D Metric 16mm OD Di-1
= TH2P PS Pipe-29 TYDU * * DNEBC D Unified Threads 16mm OD Di-1
% TH2P * * %1 PS Bottoming Pipe-29 TYE* * * < DNEBC D Metric 20mm OD Di-1
g TH2P * ok sk --L PS LH Pipe-30 TYEU* * * DNEBC D Unified Threads 20mm OD Di-1
> TH2RC Rc Pipe-1 TYEW: * *c DNEBC D Whitworth Threads 20mm OD Di-1
ﬁ,’ TH2RP Rp Pipe-28 TYES* * **DNEBC D For Screw Threads used on Sewing Machines 20mm OD Di-1
% TH2T PT Pipe-2 TYG#* * * *« DNEBC D Metric 25mm OD Di-1
é) TH2T sk sk sk --L PT LH Pipe-3 TYGU* * < DNEBC D Unified Threads 25mm OD Di-1
'_(E) THX2T PT-X Pipe-4 TYGW  * k DNEBC D Whitworth Threads 25mm OD Di-1
© TINPT INT-NPT Pipe-49 TYGPF * * % NEBC D PF 25mm OD Di-13
$ TINT INT-PT Pipe-14 TYJ* * *  DNEBC D Metric 38mm OD Di-1
TINT 3 sk sk Lk LS-INT-PT Pipe-16 TYJU* * < DNEBC D Unified Threads 38mm OD Di-1

TISNT INT-S-NPT Pipe-50 TYJW:k * *x DNEBC D Whitworth Threads 38mm OD Di-1

TIST INT-S-PT Pipe-15 TYJNF * * NEBC D NPTF 38mm OD Di-19

TIST * sk k L3k LS-INT-S-PT Pipe-17 TYJNT * * % NEBC D NPT 38mm OD Di-18

TL LA-O HT-42 TYJPF* % NEBC D PF 38mm OD Di-13

TMGM MG-HT HT-47 TYJPT  * +NEBC D PT 38mm OD Di-16

TNM HT Metric HT-3 TYJSM>: < £ NEBC D NPSM 38mm OD Di-15

TNM sk sk 5% sk % 07 LS-HT Metric (L-70) HT-21 TYM:k * * < DNEBC D Metric 50mm OD Di-1

TNM sk s s sk % < 10 LS-HT Metric (L-100) HT-21 TYMU * * < DNEBC D Unified Threads 50mm OD Di-1

TNM:k sk 3k sk sk sk 10L LS-HT LH Metric (L-100) HT-29 TYMW 3 * *x DNEBC D Whitworth Threads 50mm OD Di-1

TNM sk 3k 5% 5k %k 10V LS-HT V Metric (L-100) HT-31 TYMNF * * *NEBC D NPTF 50mm OD Di-19

TNM sk sk sk sk ok k12 LS-HT Metric (L-120) HT-21 TYMNT * * *NEBC D NPT 50mm OD Di-18

TNMk sk sk 5k k615 LS-HT Metric (L-150) HT-21 TYMPF * * *xNEBC D PF 50mm OD Di-13

TNM sk sk 5k sk ok sk 151 LS-HT LH Metric (L-150) HT-29 TYMPT 3 * NEBC D PT 50mm OD Di-16

T TNM sk sk sk 5k ok 515V LS-HT V Metric (L-150) HT-31 TYMSM: * *NEBC D NPSM 50mm OD Di-15
TNM sk sk sk sk % 20 LS-HT Metric (L-200) HT-21 TYR> * * « DNEBC D Metric 63mm OD Di-1

TNM:k sk 3k 3k sk k 20L LS-HT LH Metric (L-200) HT-29 TYRU* * ** DNEBC D Unified Threads 63mm OD Di-1

TNMk * sk sk >k 25 LS-HT Metric (L-250) HT-21 TYRNF >k * -k NEBC D NPTF 63mm OD Di-19

TNM sk sk sk 5k ok 30 LS-HT Metric (L-300) HT-21 TYRNT * *NEBC D NPT 63mm OD Di-18

TNM:k >k sk ok ok k-l HT LH Metric HT-18 TYRPF * * *kNEBC D PF 63mm OD Di-13

TNMsk Uk * %15 LS-HT Unified Threads (L-150) HT-21 TYRPT : * NEBC D PT 63mm OD Di-16

TNM kU 3 5 %20 LS-HT Unified Threads (L-200) HT-21 TYRSM: * NEBC D NPSM 63mm OD Di-15

TNMkU sk sk sk % HT Unified Threads HT-3 TYU > *  « DNEBC D Metric 75mm OD Di-1

TNPS NPS Pipe-53 TYUU * * DNEBC D Unified Threads 75mm OD Di-1

TNPT NPT Pipe-44 TYUW > *k DNEBC D Whitworth Threads 75mm OD Di-1

TNPT sk sk sk Lk >k LS-NPT Pipe-46 TYUNF  * %k NEBC D NPTF 75mm OD Di-19

TNSF NPSF Pipe-54 TYUNT * * % NEBC D NPT 75mm OD Di-18

TNTF NPTF Pipe-51 TYUPF* * *kNEBC D PF 75mm OD Di-13

TNTF k Lk LS-NPTF Pipe-52 TYUPT : * «NEBC D PT 75mm OD Di-16

TPLM PLA1 HT-51 TYUSM: * NEBC D NPSM 75mm OD Di-15

TSNPT S-NPT Pipe-45 TYUO4NOKEB HT For Tripod Threads ST-6

TSPT S-PT Pipe-5 TY3.4GOLEB HT For Camera Release Thread ST-8

TSPT s > kL S-PTLH Pipe-6 UH UH-CT CT-15

TSPT s s kL LS-S-PT Pipe-8 VCDL CD-SL V (L-100) CE-13

TUM SU-HT Metric HT-33 VCDM CD-SL V (L-150) CE-13

TU2F SU-PF Pipe-41 VCE CE-SV CE-7

TU2T SU-PT Pipe-20 VCE1 CE-S V() CE-8

TUST SU-S-PT Pipe-21 VCEL CE-SLV (L-100) CE-12

TW sk k sk sk 1LWB N-CT LAfor Helical Coil Wire Screw Thread Inserts CT-1 VCEM CE-SL V (L-150) CE-12

TW sk 5 sk k sk LEB > AL-HT HT-48 VCL CE-QLV (L-100) CE-23

TY sk sk sk sk sk AEN FC-HT HT-36 VCM CE-QL V (L-150) CE-23

TY sk sk sk ok kLEN ¢ LA-HT HT-40 VCP* * % *Q C-PE-QV CE-48

TY s s % LEBA HT For Bicycle Tire Valve Threads ST-11 VCP3 % % %S C-PE-SV CE-52

TY * %V xLEBA HT For Automobile Tire Valve Threads ST-9 VCS NC-SD V CE-55
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VCY % *Q cb-QVv CE-20
VCY * sk *Z CE-QV CE-19
VFSHM F-SP SP-62
VFSHM s s s L F-SL SL-11
VMHCD MHCDS CE-61
VPE* **Q PE-QV CE-47
VPE * %S PE-SV CE-51
VPEL* * *Q PE-QL V (L-100) CE-49
VPEL* * * 8§ PE-SLV (L-100) CE-53
VPEM* # *Q PE-QL V (L-150) CE-49
VPEM* * * 8§ PE-SL V (L-150) CE-53
VPO POV PO-16
VPO 3 5k sk sk L3k % LS-POV PO-21
VSAP AU+SP SP-23
VSAP s sk sk sk sk L AU+SL SL-3
VSAX AUXSP SP-25
VSAXk * sk kL AUXSL SL-5
VSP SPV SP-22
VSP sk s sk ok k110 LS-SP V (L-100) SP-31
VSP s 5 s o %L15 LS-SP V (L-150) SP-31
ZENB ZEN-B SP-59
ZENP ZEN-P PO-34
ZETB ZET-B SP-58
ZETP ZET-P SL-10
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AL-HT Hand Taps for Helical Coil Wire Screw Thread Inserts HT-48 D NPTF Solid Round Dies for American Dryseal Taper Pipe Threads Di-19
AL-PO Spiral Pointed Taps for Helical Coll Wire Screw Thread Inserts PO-31 D PF Solid Round Dies for Parallel Pipe Threads Di-13
AL-SP SpirlFuted Tags for Auminum St Tap or Helal ol Wi S Tread s SP-51 D PFLH Solid Round Dies for Parallel Pipe Threads, for Left Hand Threads Di-14
AL-SP 1.5P Spiral Fluted Taps for Aluminum SP-54 DPT Solid Round Dies for Taper Pipe Threads Di-16
A AL+SP Spiral Fluted Taps for Aluminum SP-51 DPTLH Solid Round Dies for Taper Pipe Threads, for Left Hand Threads Di-17
AU+SL Spiral Fluted Taps, Coated, Through Hole Use (with LH spiral flutes) SL-3 E-SP Spiral Fluted Taps for Soft Structural Steels SP-45
AU+SP Plus Series Spiral Fluted Taps, Coated SP-23 EH-CT Carbide Taps for Hard Materials CT-13
AUXSL X Seres Spiral Futed Taps, Coated, Through Hole Use (with LH spialfutes) SL-5 EH-HT Hand Taps for Hard-to-Machine Materials HT-55
AUXSP X Series Spiral Fluted Taps, Coated SP-25 EH-PO Spiral Pointed Taps for Hard-to-Machine Materials PO-33
AXE-HT AXE Hand Taps HT-45 F-SL Soiral Fute Taps for High Speed Tapping, Though Hole Use vt LH sofrel ftes) SL-11
C-CD-Q Low Helix Carbide Center Drills-Type A 90 CE-21 F-SP Spiral Fluted Taps for High Speed Tapping SP-62
C-CD-QL Long Shank Low Helix Carbide Center Drills-Type A 90 CE-24 FC-HT Hand Taps for Cast Irons HT-36
C-CD-S Carbide Center Drills-Type A 60 CE-9 FC-O Hand Taps for Cast Irons HT-38
C-CD-SL Long Shank Low Helix Carbide Center Drills-Type A 60 CE-14 FC-PF Hand Taps for Parallel Pipe Threads, for Cast Irons Pipe-42
C-PE-QV Carbide Point Drills 90 , Coated CE-48 FC-PT Hand Taps for Taper Pipe Threads, Long (ig) Type, for Cast lrons Pipe-24
C-PE-SV Carbide Point Drills 60 ,Coated CE-52 FC-S-PT Hand Taps for Taper Pipe Threads, Short (Ig) Type, for Cast Irons Pipe-25
CcD-Q Low Helix Center Drills-Type A 90 CE-17 G Hand Taps for Parallel Pipe Threads Pipe-35
CD-QLH Low Helix Center Drills - Type A90 , Left Hand Cut CE-18 HC-PO Spiral Pointed Taps for High Carbon Steels PO-29
ch-QV Low Helix Center Drills-Type A90 , Coated CE-20 HC-SP Spiral Fluted Taps for High Carbon Steels SP-47
CD-R Low Helix Center Drills-Type R CE-26 HC-SP OX Spiral Fluted Taps for High Carbon Steels, Oxided SP-49
CD-S Low Helix Center Drills-Type A 60 CE-4 HC+PO Spiral Pointed Taps for High Carbon Steels PO-29
CD-SLH Low Helix Center Drills-Type A60 , Left Hand Cut CE-6 HC+SP Spiral Fluted Taps for High Carbon Steels SP-47
CD-S(l) Low Helix Center Drills-Type A60 , (Old JIS Type 1) CE-5 HC+SP OX Spiral Fluted Taps for High Carbon Steels, Oxided SP-49
CD-S(I1) Low Helix Center Drills-Type B 60 , (Old JIS Type 2) CE-29 HDASP For Dry Tapping, Blind Hole Use. Spiral Fluted Taps for Aluminum SP-69
CD-SL Long Shank Low Helix Center Drills-Type A 60 CE-11 HDISL Sy P e Dy Tyt Uih e g, g il s i gl i SL-13
CD-SLV Long Shank Low Helix Center Drills-Type A 60 , Coated CE-13 HDISP For Dry Tapping, Blind Hole Use. Spiral Fluted Taps for Steels SP-68
CE-Q High Helix Center Drills-Type A 90 CE-16 HFACT-B Carbide Taps for Utra Fast Tappings, Blind Hole Use, for Aluminum CT-18
CE-QV High Helix Center Drills-Type A90 , Coated CE-19 HFACT-P Carbide Taps for Ulira Fast Tappings, Through Hole Use, for Aluminum CT-17
CE-QL Long Shank High Helix Center Drills-Type A 90 CE-22 HFAHS For Ultra Fast Tapping, Vertcal Use. Spiral Futed Taps for Aluminum SP-66
CE-QLV Long Shank High Helix Center Drills-Type A 90 , Coated CE-23 HFASP For Utra Fast Tapping, Horzontal Use. Low Spiral Fluted Taps for Auminum SP-67
CE-S High Helix Center Drills-Type A 60 CE-2 HFICT-B Carbide Taps for Ulra Fast Tappings, Blind Hole Use, for Cast Irons CT-20
c CE-SV High Helix Center Drills-Type A60 , Coated CE-7 HFICT-P Carbide Taps for Ultra Fast Tappings, Through Hole Use, for Cast lrons CT-19
CE-S V() High Helix Center Drills-Type A60 , Coated, (Old JIS Type 1) CE-8 HFIHS For Utra Fast Tapping, Vertical Use. Spiral Fluted Taps for Carbon Steels SP-64
CE-S(I) High Helix Center Drills-Type A60 , (Old JIS Type 1) CE-3 HFISP For Utra Fast Tapping, Horizontal Use. Low SpialFlued Taps for Carbon Steels SP-65
CE-S(Il) High Helix Center Drills-Type B 60 , (Old JIS Type 2) CE-28 HP-RZ High Performance Thread Forming Taps, Coated RO-20
CE-SL Long Shank High Helix Center Drills-Type A 60 CE-10 HP+RZ High Performance Thread Forming Taps, Coated RO-20
CE-SLV Long Shank High Helix Center Drills-Type A 60 , Coated CE-12 HPsRZ High Performance Roll Taps for Miniature Threads ST-3
CEIR High Helix Center Drills-JIS Type R CE-25 HT Hand Taps HT-3
CEQA High Helix Center Drills-JIS Type A 90 CE-15 HT BC Hand Taps for Bicycle Threads ST-14
CESA High Helix Center Drills-JIS Type A 60 CE-1 HT CTC Hand Taps for Steel Conduit Threads ST-12
CESB High Helix Center Drills-JIS Type B 60 CE-27 HT CTG Hand Taps for Thick Steel Conduit Threads ST-13
CESC High Helix Center Drills-JIS Type C 60 CE-30 HT CTV Hand Taps for Bicycle Tire Valve Threads ST-11
CPC-S Check Pins for Bored Hole In thread cut tapping (Straight Type) ST-29 HTLH Hand Taps for Left Hand Threads HT-18
CPC-T Check Pins for Bored Holes in thread cut tapping (Taper Type) ST-31 HT TRI Hand Taps for Tripod Threads ST-6
CPR-S Check Pins for Bored Hole in thread form tapping (Straight Type) ST-32 HT TV Hand Taps for Automobile Tire Valve Threads ST-9
CPR-T Check Pins for Bored Holes in thread form tapping (Taper Type) ST-34 IHT Hand Taps for General Purpose HT-1
CPR-Y Check-Pins for Bored Holes in thread form tapping for R-Y taps ST-36 INT-NPT Interrupted Taps for American Taper Pipe Threads Pipe-49
CS-G Submarine Gate Cutter, 20 , 30 CE-59 INT-PT Interrupted Taps for Taper Pipe Threads, Long (Ig) Type Pipe-14
Ccs-Q Countersinks 90 , Machining Center Use CE-57 INT-S-NPT Interrupted Taps for American Taper Pipe Threads, Short (1) Type Pipe-50
cs-Qm Countersinks 90 and 60 , Drilling Machine Use CE-58 INT-S-PT Interrupted Taps for Taper Pipe Threads, Short (Ig) Type Pipe-15
CT-PF Carbide Taps for Parrallel Pipe Threads Pipe-43 IPO Spiral Pointed Taps for General Purpose PO-1
CT-PS Carbide Taps for Parallel Pipe Threads Pipe-34 ISP Spiral Fluted Taps for General Purpose SP-1
CT-PT Carbide Taps for Taper Pipe Threads, Long (Ig) Type, for Cast lrons Pipe-26 JO-C-CDS Joint- Low Helix Carbide Center Drills-Type A 60 CE-37
CT-S-PT Carbide Taps for Taper Pipe Threads, Short () Type, for Cast lrons Pipe-27 JO-C-PEQV Joint- Carbide Point Drills 90 , Coated CE-40
D Solid Round Dies Di-1 JO-CDS Joint- Low Helix Center Drills-Type A 60 CE-34
D DLH Solid Round Dies for Left Hand Threads Di-10 JO-CDS V Joint- Low Helix Center Drills-Type A60 , Coated CE-35
D NPSM Solid Round Dies for American Parallel Pipe Threads Di-15 JO-CDS(IN) Joint- Low Helix Center Drills-Type B 60 , (Old JIS Type 2) CE-36
D NPT Solid Round Dies for American Taper Pipe Threads Di-18 JO-CES Joint- High Helix Center Drills-Type A 60 CE-32
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JO-CES V Joint- High Helix Center Drills-Type A60 , Coated CE-33 N-CT FC Carbide Taps for Cast Irons CT-4
JO-CSQM Joint- Countersinks 90 , Drilling Machine Use CE-42 N-CT LA Cartide Taps for Liht Aloys Cartide Taps fo Helcal Col Wir Srew Thread nserts CT-1
JO-HOLDER Holders for Joint Tools, for 150mm CE-43 N-CT-PO Spiral Pointed Carbide Taps CT-10
J |JO-HOLDER Holders for Joint Tools, for 200mm CE-43 N-CT-SP Spiral Fluted Carbide Taps CT-9
JO-NCSD V Joint- NC Starting Drills for Beveling, Coated CE-41 N-RS T Foming s o Frous Wi T Foming T o e o Wi S T s RO-8
JO-PEQ Joint- Point Drills 90 CE-38 N-RSD New Rolling Dies Di-23
JO-PEQV Joint- Point Drills 90 , Coated CE-39 N-RZ Thread Forming Taps for Steels RO-2
LA-HT Hand Taps for Die Cast Materials HT-40 N+RS Thread Forming Taps for Non-Ferrous Materials RO-8
LA-O Hand Taps for Die Cast Materials HT-42 N+RZ Thread Forming Taps for Steels RO-2
LC-PT Hand Taps for Taper Pipe Threads Long (i) Type, for Low Garbon Steels Pipe-18 NC-SD NC Starting Drills for Center Positioning (125 ) CE-55
LC-S-PT Hand Taps for Taper Pipe Threads Short (1g) Type,for Low Cabon Steels Pipe-19 NC-SD V NC Starting Drills for Bevelling (90 ), Coated CE-55
LO-sP Low Spiral Fluted Taps SP-55 NPS Hand Taps for American Parallel Pipe Threads Pipe-53
LS-F-SL Log Shank Sl Fted Tep o igh Soeed Taopng, Though Hoe Use it L spal fie SL-12 NPSF Hand Taps for American Dryseal Parallel Pipe Threads Pipe-54
LS-F-sP Long Shank Spiral Fluted Taps for High Speed Tapping SP-63 NPT Hand Taps for American Taper Pipe Threads Pipe-44
LS-HT Long Shank Hand Taps HT-21 NPTF Hand Taps for American Dryseal Taper Pipe Threads Pipe-51
LS-HT LH Long Shank Hand Taps for Left Hand Threads HT-29 NT Nut Taps ST-1
LS-HTV Long Shank Hand Taps, Coated HT-31 OL-RZ Thread Forming Taps for Dry Tapping, Coated RO-18
LS-INT-PT Long Shank Interrupted Taps for Taper Pipe Threads, Long (lg) Type Pipe-16 OL+RZ Thread Forming Taps for Dry Tapping, Coated RO-18
LS-INT-S-PT Long Shank Interrupted Taps for Taper Pipe Threads, Short 1g) Type Pipe-17 PE-Q Point Drills 90 CE-46
LS-LO-SP Long Shank Low Spiral Fluted Taps SP-56 PE-QV Point Drills 90 , Coated CE-47
LS-N-CT Long Shank Carbide Taps CT-8 PE-QLV Long Shank Point Drills 90 , Coated CE-49
LS-N-RS Long Shank Thread Forming Taps for Non-Ferrous Materials RO-14 PE-S Point Drills 60 CE-50
LS-N-RZ Long Shank Thread Forming Taps for Steels RO-7 PE-SV Point Drills 60 , Coated CE-51
LS-NPT Long Shank Hand Taps for American Taper Pipe Threads Pipe-46 PE-SL V Long Shank Point Drills 60 , Coated CE-53
LS-NPTF Long Shank Hand Taps for American Dryseal Taper Pipe Threads Pipe-52 PF Hand Taps for Parallel Pipe Threads Pipe-36
L LS-PF Long Shank Hand Taps for Parallel Pipe Threads Pipe-38 PF LH Hand Taps for Parallel Pipe Threads, for LH Threads Pipe-37
LS-PM-PO Long Shank Spiral Pointed Taps for Harc-o-Machine Materials PO-36 PLA1 Hand Taps for Plastics HT-51
LS-PM-SP Long Shank Spiral Fluted Taps for Hard-o-Machine Materials SP-61 PM-PO Spiral Pointed Taps for Hard-to-Machine Materials PO-35
LS-PO Long Shank Spiral Pointed Taps PO-17 PM-SP Spiral Fluted Taps for Hard-to-Machine Materials SP-60
LS-POV Long Shank Spiral Pointed Taps, Coated PO-21 PO Spiral Pointed Taps PO-3
LS-PO-K Long Shank Spiral Pointed Taps with Neck PO-22 PO LH Spiral Pointed Taps for Left Hand Threads PO-14
LS-PS Long Shank Taps for Parallel Pipe Threads Pipe-31 PO OX Spiral Pointed Taps, Oxided PO-11
LS-PT Long Shank Hand Taps for Taper Pipe Threads Long (Ig) Type Pipe-7 POV Spiral Pointed Taps, Coated PO-16
LS-S-PT Long Shank Hand Taps for Taper Pipe Threads, Short (Ig) Type Pipe-8 PS Hand Taps for Parallel Pipe Threads Pipe-29
LS-SP Long Shank Spiral Fluted Taps SP-26 PS LH Hand Taps for Parallel Pipe Threads, for LH Threads Pipe-30
LS-SP LH Long Shank Spiral Fluted Taps for Left Hand Threads SP-30 PT Hand Taps for Taper Pipe Threads, Long (Ig) Type Pipe-2
LS-sPV Long Shank Spiral Fluted Taps, Coated SP-31 PT LH Hand Taps for Taper Pipe Threads Long (Ig) Type for LH Threads Pipe-3
LS-SP-K Long Shank Spiral Fluted Taps with Neck SP-32 PT-X X Series Hand Taps for Taper Pipe Threads Short (Ig) Type Pipe-4
LS-SP-PF Long Shank Spiral Fluted Taps for Parallel Pipe Threads Pipe-40 R-Y Thread Forming Taps for Thin Soft Structural Steel Sheets RO-1
LS-SP-PS Long Shank Spiral Fluted Taps for Parallel Pipe Threads Pipe-33 R+V Thread Forming Taps, Coated RO-16
LS-SP-PT Long Shank Spiral Fluted Taps for Taper Pipe Threads, Long (lg) Type Pipe-12 Rc Hand Taps for Taper Pipe Threads Pipe-1
LS-SP-S-NPT Long Shank Hand Taps for American Taper Pipe Threads, Short 1g) Type Pipe-48 RD-DA Die Attachment (for Solid Dies) Di-27
LS-SP-S-PT Long Shank Spiral Fluted Taps for Taper Pipe Threads, Short lg) Type Pipe-13 RD-DC Die Collets for Die Holders Di-25
LS-SU-S-PO Long Shank Short Spiral Pointed Taps for Stainless Steels PO-26 RD-DH Die Holders for Solid Dies Di-24
LS-SU-S-SP Long Shank Spiral Fluted Taps for Stainless Steels, Deep Hole Use SP-42 RLS-HT Hand Taps for Camera Release Threads ST-8
MC-AD-CT Carbide Taps with Oil Hole CT-11 Rp Hand Taps for Parallel Pipe Threads Pipe-28
MC-CSLC Carbide Thread Mills MC-1 RS-D Rolling Dies Di-21
MC-HLC Thread Mills MC-4 S-NPT Hand Taps for American Taper Pipe Threads, Short (Ig) Type Pipe-45
MC-HT Hand Taps with Internal Coolant Hole HT-52 S-PO Short Spiral Pointed Taps for Deep Hole Use PO-27
MC-PO Spiral Pointed Taps with Internal Coolant Hole PO-32 S-PT Hand Taps for Taper Pipe Threads Short (Ig) Type Pipe-5
S MC-SP Spiral Fluted Taps with Internal Coolant Hole SP-57 S-PT LH Hand Taps for Taper Pipe Threads Short (Ig) Type for LH Threads Pipe-6
MG-HT Hand Taps with Short Chamfer for Magnesium Alloy Castings HT-47 S-SP Short Spiral Fluted Taps, Deep Hole Use SP-43
MHCDS GenterDrl for Garbon Steels of Midel Haraness for Running at High Speed CE-61 SA Shank Adjusters ST-37
MHSL Sl Fute Tas for Cahon o i arness, Though ol Us it LK i fes SL-15 SC-TL-RZ Torqueless Thread Forming Taps with short chamfer RO-23
MS-RS-D Rolling Dies Di-21 SIT Simple Thread Inspection Tools ST-17
MS+RS Roll Taps for Miniature Threads ST-3 SITD Simple Thread Inspection Tools, Tandem Type ST-23
MS+TR Hand Taps for Miniature Screw Threads ST-5 SP Spiral Fluted Taps SP-3
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SP 1.5P Spiral Fluted Taps 1.5P SP-11
SP LH Spiral Fluted Taps for Left Hand Threads SP-20
SP OX Spiral Fluted Taps, Oxided SP-16
SP TRI Spiral Fluted Taps for Tripod Threads ST-7
SPV Spiral Fluted Taps, Coated SP-22
SP-NPT Spiral Fluted Taps for American Taper Pipe Threadse Pipe-47
SP-PF Spiral Fluted Taps for Parallel Pipe Threads Pipe-39
SP-PS Spiral Fluted Taps for Parallel Pipe Threads Pipe-32
SP-PT Spiral Fluted Taps for Taper PipeThreads, Long (Ig) Type Pipe-9
SP-PT-X X Series Spiral Fluted Taps for Taper Pipe Threads Short (Ig) Type Pipe-11
SP-S-PT Spiral Fluted Taps for Taper Pipe Threads Short (Ig) Type Pipe-10
SU-HT Hand Taps for Stainless Steels HT-33
SU-PF Taps for Parallel Pipe Threads, for Stainless Steels Pipe-41
S |SU-PO Spiral Pointed Taps for Stainless Steels PO-23
SU-PT Hand Taps for Taper Pipe Threads Long (1) Type, for Stainless Steels Pipe-20
SU-S-PT Hand Taps for Taper Pipe Threads Short(1g) Type, for Stanless Steels Pipe-21
SU-S-SP Spiral Fluted Taps for Stainless Steels, Deep Hole Use SP-41
SU-SP Spiral Fluted Taps for Stainless Steels SP-33
SU-SP-PT Spiral Fluted Taps for Taper Pipe Threads, Long (g) Type for Stainless Steels Pipe-22
SU-SP-S-PT Spira Fluted Taps for Taper Pipe Threads Short g) Type for Stinless Steels Pipe-23
SU+PO Spiral Pointed Taps for Stainless Steels PO-23
SU+SL Spiral Flted Taps for Sainless Steels, Through Hole Use (with LH spiral ltes) SL-7
SU+SP Spiral Fluted Taps for Stainless Steels SP-33
SU2-SP Spiral Fluted Taps for Tough Stainless Steels SP-39
SURZ SU Thread Forming Taps RO-25
SUXSL X Series Spirel Flted Taps for Stailss Stees, Though Hoe Use it LH spiel ftes] SL-9
SUXSP X Series Spiral Fluted Taps for Stainless Steels SP-38
U |UH-CT Carbide Taps for Ultra Hard Materials CT-15
X XSL X Series Spiral Fluted Taps, Through Hole Use (with LH spiral | utes) SL-1
XSP X Series Spiral Fluted Taps SP-15
ZEN-B Spiral Fluted Taps for Nickel Base Alloys SP-59
2 ZEN-P Spiral Pointed Taps for Nickel Base Alloys PO-34
ZET-B Spiral Fluted Taps for Titanium Alloys SP-58
ZET-P Spira Fluted Taps for Titanium Alloys, Through Hole Use (with LH spiralfutes) SL-10
+PO Plus Series Spiral Pointed Taps PO-10
+PO OX Plus Series Spiral Pointed Taps Oxided PO-13
* +SP Plus Series Spiral Fluted Taps SP-13
+SP OX Plus Series Spiral Fluted Taps Oxided SP-19

P YAMAWA

Designed by JSR GROUP
Copyright © 2015 JSR GROUP, All rights reserved.
shsnhlmeunsnouldsueygfanmeuion



907



Think threads with Designed by JSR GROUP
Copyright © 2015 JSR GROUP, All rights reserved.

YA M AWA dahlumeunsteuldFuougnfnnmauidn



909



