KR

el

GENERAL CATALOGUE

2016.11 1 7
- |

V¥ #&#8hy09

I7-E—=J)=IVikxX&¢#t F.P.TOOLS CO.LTD.



= R INDEX

|| gEU_voEFH*&ﬁ“thﬁ ..................................................................................... -P.2-3
Reamers Correlation Diagram

B U—??&‘E’UMHUHE\—E ............................................................................................. -P.4-5
Property Table for Selection of reamer

L L e TP “P.6-7
Reamers Recommended Cutting Conditions

Bl T I T oot P.8-9

Technical Data

B5aiB7T Product introduction

#BEEU —< [ Carbide Reamers)

. EEU_Q Gyu_z“ ............................................. [ — P.10-1
Carbide Reamer G Series

.EE[JU—V ........................................................... — P.12-13
Carbide u Reamer

|| EEU_Q Byu_z“ .............................................. E P.14 - 15
Carbide Reamer B Series

B BEU—T EJU—R oo s — = P 16-17
Carbide Reamer E Series

e BEU—X EYU—R FAIR—IDfF oo SsSSS—————9 P.18-19

Carbide Reamer E Series with Qil Hole

] EEU—V WIWJ=7L caasscaosasocsasoosasstnoeneaoeneaoeaeaaEaeaac E P. 20 - 21
Carbide Reamer R Series

B BEU—Y RIU—X FAIVR—IfF oo = P.22-23
Carbide Reamer R Series with QOil Hole

] EEU—V I7 t"_ jag:j—u_v ....................... m P. 24 - 25
Carbide Reamer F.P.Platinum Reamer

W BEU—T HIYU—Z e S P.26-27

Carbide Reamer H Series

B D'feamer (BES=F27 U—TE RUIL) --oeveeeerneee ———— P.28-29
(Carbide Miniature Drill)

NAAYU—T [(High Speed Steel Reamers )

BFP :f-)bl“)-? .................................................. § *—"i!— P. 30 - 31
F. P. Gold Reamer

B DLCH —= 7 e oeetmee ittt % P.32-33
DLC Reamer

. I\yli‘u_v ........................................................... B — i p 34_37
Hand Reamer

B /NAcAUAJDU = oo P. 38
Hi-Helical Reamer

B T=INEU—=T (1/50) --ccoveeeemmei e — P. 39

Taper Pin-Reamer (1/50)

XA YO CIBHDOERMARG WE - URDIH FEREETIHENGIET,

#Specifications are subject to change without notice for improvement.



TMERFERER Specialty and made-to-order items
B TR TR D R FEICRE L T oo v v e et P. 41

Quotation for Special tool

SEEESR Made-to-order items

#BEEY —Y [ Carbide Reamer )

[ | EEIJ_Q Cyu_z“ ............................................ — P. 42
Carbide Reamer C Series

NAAYU—F [High Speed Steel Reamers ]

. J — h IJ T e
Short Reamer

B MTINA c AUBJDYU =T ccoeeeeiiiiiiii o PerEr e —— P. 44
MT Hi-Helical Reamer

[ | ;v\y:‘:yg‘u_v ................................................. e P. 45

Chucking Reamer

| @GN [BU)=T¢ socacsoscnsacssssasossssaseosensnossssaaasesanss s e~ —— - WA
Long Hand Reamer

HETETREIN  (Adjustable )

. 7/'\7197”IU_7 ..............................................
Adjustable Reamer

[ | ﬁygglﬁﬁﬁj T L P. 50

Special tool request form

SEEE Reference materials

B S S SO 1 10 o 0o o o0 0o o P.52
Table of standard tolerance grades for holes

A FHA A S MMADIAEITR - e -P.53
Inch-to-mm conversion table

[ | E3m§§§ .................................................................................................................. P. 54
Hardness conversion tables

B U=TNTOD RS D IU e T A S/ e P.55
Trouble shooting

[ | U—Vo)ﬁ?ﬂtﬂ'iﬁﬁﬁ .......................................................................................... -P.56 - 57
Reamer shape and tolerance

B YIRS DWT, ERICEHTE D TDBEEELY - oevvvmermmmeeemneeeii ettt P. 58 - 59
Cutting Qils / Attention for use

N2 ED :‘5;% ...................................................................................................... P. 60 - 63

Safety guide for use

N U—IAETEFEE  JISHIE & S RsHEE

Comparison of Reamer dimensional tolerance between JIS and J5



FiEY - DEAWEI* & FE Reamers Correlation Diagram
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U —t#REIM R i —E Property Table for Selection of reamer

s B : 4 ok

Lineup Application Appearance

#B@D —< Carbide Reamer

GYU—-X — Rt A

0.200 ~

0.005mm g )
"M p10-11 ————
G Series cG for General Works 12.100 (=19 _ = )
= e
p(Ea1—-)U=% BEENIA 0300~ | 1um |prp.13
M Reamer CcMm for Precision Holes 12.100 =16) —_—a—
i BN LA 050> | 0TI Ipiars|  ————
B Series CcB for Mirror finishing 14.00 &U ’ —
EvU—X SE2IEY A 1000~ | 0.005mm | b6 4y —— — —
E Series CE for Blind Holes 14.050 =) ‘ —_—=
EVU—X FAILik—IV{F SE£1EY) XA 2950~ | 0.005mm | pqg_q9 NS —]
E Series with Oil Holes CE-H for Blind Holes 10.050 v ' SSSN J
RYD—2 CR | HEER BHIMA | 100 | 0giom oy | pe——
R Series for Hardened Steels / for Diffcult-to-cut Materials |~ 12:10 &U -
RYU—X ZFAILiKk—IV{F StEER - H#HHl+18 4.970 ~ s —
- 2 | P22-23

R Series with Oil Holes CR H for Hardened Steels / for Difficultto-cut Materials | 10-030 RETA =S e C—
I7 E_ 759"7’U—7 cP EEDﬂIm 2.950 ~ 0.00Smm P.24 - 25 555 L —
F.P. Platinum Reamer for High-Speed use 12.050 2
HYU—-X =R R IITA 100~ | 001MM | poe. 0 P —
H Series CH for High speed use and Deep Holes 16.00 &V ’ - = )
FU—?— ¢1 -O:nyg cD ngmﬂ”uIm 0.05~ 0.01mm P.28 - 29 _—
D'reamer Shank Dia. 1.0 for Miniature precision Hole 0.30 &U

INA AU —7 High Speed Steel Reamers
FP.IO=ILRU=T APL—KF —RREIA SR

1.000~ | 0.005mm

F.P. Gold Reamer Straight flute HG for General Works / Long Tool Life | 14100 &

FPI=IWRU=Y Z/M5LA | ya.s | —HEEMA SWALE | 1000~ | 0.005mm |5 5 ———

F.P. Gold Reamer Spiral flute for General Works / Long Tool Life 14.100 &U e
DLCU—% HD | FVSES-B@ITA | 1o~ | ooosym |,y ———————
DLC Reamer for Aluminum and Copper Alloys 14.100 =e

NIRU=% ABL—FF HR —HiHI A Q3005 | 0005MM | p34.37 —_———
Hand Reamer Straight flute for General Works 20.000 =y

NA-AUAILU—T HH | HERHA ERITA | s | ogum | s L ————
Hi-Helical Reamer for General Works / High-speed use 16.49 =1

ALl AL R G35 |mevrx | e =
Taper Pin-Reamer (1/50) HP for Taper Pin Holes 16.0 e ' . :

ZEHEEER Order Reamers

BEU—7 CIU—Z — IR RTRII T

2910~

0.005mm

: ! P.42
Carbide Reamer C Series ccC fg;ei)eﬂgiglxjv&;kg / suitable for 12.100 &U
NRX Ya—hU—7 HB — g tREI44 A 1.000~ | 0.005mm | p .z
Short Reamer for General Works 12.100 &v
NMZ MTN-AUAWU=T | HH-MT —ARtEA A, ST | 300~ | 00tmm | L,
MT Hi-Helical Reamer for General Works / High-speed use 30.00 &v
NRA FyvFIIoU—7 HC — %R+ 10~ - .
Chucking Reamer for General Works 20.00
I\’(Z D“JO‘I\“JFU—? HL —ﬂg?ﬁﬁu*ﬂ;ﬁ 1.0~ m5 P.46 - 47
Long Hand Reamer for General Works 20.00

o~ . 4323

FPI9AITIWU—-I AR HEARN 635~ | or M |pas-a9
Adjustable Reamer Adjustable 56.00




#HI# Work Piece

=F ] I8 | RFVULR ik PIVEZOL| -GS EI=17)
Alloy Tool Stainless Cast #Y - OE Quenched and tempered Steels
Steels Steels Steels Iron Aluminum

SCM/SUJ SKH/SKD SuUS FC/FCD A/ADC C — 20HRC

© (@) @) @) O ©) @) @) O O CG
©) @) (@) @) O ©) @) (@) ©) O CcM
O O O CB
©) (@) (@) @) O ©) O O O O CE
©) (@) @) ©) © ©) O O O O CE-H
@) ©) O O CR
@) O O © | CR-H
©) @) (@) @) O O O O cpP
©) @) @) O O O CH
O O O O O O O O CcD

©) (@) @) O © O O O O HG
©) (@) © O O O HG-S
©) O HD
O O O O O O HR
O O O O HH
O O O O HP

©) @) @) @) O @) @) @) O O cc
© @) (@) O O O O O O HB
O O O O HH-MT
O O O O O HC
O O O O O HL
O O O O AR




U —VtRHEIMBIZSZUIEISEYE Reamers Recommended Cutting Conditions

BREU—T

Cutting Speed-Removal Amount No. 1 —3f€ (Removal Amount)
Materials %{C_I)E'u%%ode/uneup ; | sowso | sksko
CG/CM/CC |SHSZA 12~25 |®| 10~20 |®| 8~15 |®| 5~15 |O
CB B - 5~8 |@| 5~20 |®@| 5~15 |@© — @ |—
CE e = 10~30 |@| 10~30 |®| 8~30 |® 5~30 |@
e CE-H B el el 10~30 (@ 10~30 |®@| 8~30 |@| 530 |@
carbide CR REU—X — = — |- — |=| 15~30 |
CR-H N Sres wio Hoe M — |- — |- — |-| 15~30 |0
cp i 20~100 |@| 20~100 |@| 25~75 |@| 20~40 |@
CH RS 20~35 |®| 20~30 |®| 15~30 |®| 10~25 |O®
HG R L= 10~25 |® 6~20 |®| 6~20 |®| 5~10 |®
HR A=y 5~15 |@| 3~10 |®@| 3~6 |®@| 3~4 |O
Hiéﬁ:srp?ed HH e S = 10~20 |®| 12~25 |®| 10~20 |® — —
ee
HD  |Bikeama — | = A = ] = -
HB E s 10~25 |®| 6~20 |®| 6~20 |[®| 5~10 |@

U—2f
Removal Amount
Y—R U—< mm
NiE Removal Amount ¥U—<HRIFERECTHKLZLTVETD,
Reamer Dia.

mm
2 0.08 0.08 0.08
3 0.1 0.1 0.1
4 0.1 0.1 0.1
5 0.1 0.1 0.1
6 0.1 0.15 0.2
7 0.1 0.15 0.2
8 0.1 0.15 0.2
9 0.1 0.15 0.2

10 0.1 0.15 0.3

12 0.1 0.15 0.3

14 0.1 0.15 0.3

16 0.2 0.3 0.4

18 0.2 0.3 0.4

20 0.2 0.3 0.4

U—3HIE U -V ERZEEIC. EROBSICREG > L TROBEZERALTTEL,

Please adjust according to Reamer diameter. When set size on lower table in referenceto the upper table number by removal amount.

¥ _EEELSNDIFHEIM IC DOV TR EZESBVEHETE.
Please contact us for cutting conditions not mentioned above.



ATVUR ek PIV=ZO L HE EE HEH

Stainless Cast Aluminum Quenched and Quenched and Quenched and
Steels ~ Iron ~ ~ ~ | tempered Steels | Y | tempered Steels | ¥ | tempered Steels
Sus FC/FCD A/ADC ~ 40HRC ~ 50HRC ~ 60HRC

5~12 ® 8~18 ©) 15~30 ©) 10~25 @ 5~15 @ 5~15 ® - -

5~20 ©) 8~30 @ 15~40 @ 10~30 @ 5~20 @ 5~15 O] — -

5~20 @ 8~30 @ 15~40 @ 10~30 @ 5~20 @) 5~15 ®

10~20 @ — — B — — — B — 9~18 O] 6~12

10~20 @ — — — — — — — — 9~18 @ 6~12

15~50 @ 15~70 @ — - B — 10~30 @ 10~25 O] — —
— — 20~35 ©) — — — — 8~20 @ — — — —

5~10 @ 6~15 ® 10~30 @ 10~25 @ 5~10 ® — — — —
— — — — 10~20 @ 8~15 @ 3~4 ® — — — —

— |—| 12~20 |® — — — - — - — — — —

— |- — |=| 15~30 |® 10~20 |® — |- — |- — |-

5~10 ® 6~15 ©) 10~30 @ 10~25 @ 5~10 @ - - - -

EERE YIEIRG D ESE
Feed Calculation method of cutting condition
U—VE X EFeed
Reamer Dia. e _
mm CIELE DK DT
0.5 0.004 ~ 0.012
1 0.008 ~ 0.024 N= %
2 0.016 ~ 0.048 Tt
3 0.025 ~ 0.075
4 0.03 ~ 0.1 N N
EEREDKD TS
5 0.04 == 0.12
6 0.05 ~ 0.15 F= Nf
7 0.06 =~ 0.18
8 0.06 ~ 0.18
9 0.07 ~ 022 V | E&E(@m/min) Cutting Speed
10 0.07 ~ 022 D | ¥E(mm) Diameter
12 0.09 = 0.27 )
N | E&EE(min-1) Revelution Per
14 0.1 ~ 03 Minute
16 0.12 ~ 035 f | EUE(mm/rev) Feed Amount
18 0.13 ~ 04 F | &EWERE(mMm/min) | Feed Rate
20 0.15 == 0.45
1. LEEDNTREHFEREBRBIMET I ABOEGVL LTI NIRECEDE TEELL

TR,
The listed conditions are general recommendations. Please adjust according to your working conditions
in actual use. Please make adjustments depending on the shape and trait of your work material as well as
machining condition.

2.TEPT—JIFHERICHRIFUTT TV, TEDRNICIETAERNUBETT .
Please clamp your tool and hold your work-piece tight in place. Also, please pay close attention to the
runout of tool on clamping as loose-fitting could lead to excessive enlargement of hole.



52 Z 1)U —%F Technical Data

VIHISEDEWVIC KB INTTHEEDZEIL (Hole precision change by difference cutting condition )

VIHEEDEVNIC K HINTTEEDE(L

GYU—X @6m (G Series gbmm)

Uy — v

#® Hl # S50C

(Workpiece)

®0.2mn (R ¢ 5.8mm)
¢0.2mm (predrilled hole5.8)

U — 7

(Removal amount)

WISV ZvTotEVY

(Machine) (Vertical machining centers)
JE— AR
(Cutting oil) (Water-soluble)

LIEIERE xRy E:f
(Cutting speed:V) (Feed amount)
(m/min.) (mm /rev.)
20
40 0.1
60

I « Processing hole size )

(mm)
6.003

6.002

6.001

6.000

5999 —@ e 1

5.998

5.997

V20/f0.1 Vv40/f0.1 Ve0/f0.1

EHE [ Roundness ]

(pm)
8.0

7.0
6.0
5.0
4.0
3.0
20 —@ I
1.0

0

-

V20/f0.1 V40/f0.1 V60/f0.1

H&EE Cylindricity )

(um)

10.0

9.0
8.0

7.0

6.0 {—
5.0 1 I

a0 +—¢

3.0

2.0

1.0
0

V20/f0.1 V40/f0.1 V60/f0.1

EHEE (Rz) (surface roughness(Rz) )

(um)
12.0

10.0

8.0

o

6.0

40
20 —@

0 T T 1
V20/f0.1 VAO/f0.1 V60/f0.1

B DEDEDENICK I NI HMEEDE(L

GYU—X ¢6mn (G Series g6mm)

Uy — ¥

W H S50C

(Workpiece)

®0.2mm (72 ¢ 5.8mm)
©0.2mm (predrilled hole5.8)

U—<vf

(Removal amount)

T & MRy ZooEyY

(Machine) (Vertical machining centers)
£ Bl 5 & BT
(Cutting oil) (Water-soluble)

YIHLERE: V XY E:f
(Cutting speed:V) (Feed amount)
(m/min.) (mm /rev.)
0.1
20 0.2
0.3

ﬂﬂIﬂTf?f ( Processing hole size ]

(mm)
6.003

6.002

6.001 I

6.000
|

e

5.999 @

5.998

5.997 . ; |
V20/f0.1 V20/f0.2 V20/f0.3

EHE [ Roundness ]

(um)
8.0

7.0
6.0
5.0
4.0
3.0
20 —&
1.0
0 T T
V20/f0.1 V20/f0.2 V20/f0.3

AEE Cylindricity )

(um)
10.0
9.0
8.0
7.0

6.0
5.0 |I
40 —§
3.0
2.0
1.0
0 : . ‘
V20/f0.1 V20/f0.2 V20/f0.3

EHEE (R2) (surface roughness(Rz) )

(um)
12.0

10.0

8.0

6.0

4.0 I
20 —9

0 T T
V20/f0.1 V20/f0.2 V20/f0.3




THREBEEDEVICKBINTIFEEDNZEIL (Hole precision change by difference predrilled hole precision )

-Fyl-'\a) H%rg (Before reamer processing (cylindricity)) U —VHﬂIiéa)Fa%E (After reamer processing (cylindricity))
77777 G ) ST (i
=188 -2.00
'I F ]
RN w W 5.51
-5.01 L -g.ae L
-12.51 L -12.80 L
-15.89 L -16.00_L
20 pm 20 ll
— —
®E00 500
AEE Cylindricity ) 26.0 Mm AEE « Cylindricity ) 6.1 Mm
________ (nm} (mm)
-2.n2__ 1.99_
MH_ _ i 4"_’
B.61 -5.81L
=800 L -l
\ ] -12.60 L -12.49 L
f | -16.00 L -16.00L
20 Lm
—
XA
HEE « Cylindricity) 13.7 Mm H&EE Cylindricity ) 3.2 Mm

D= EDTBTNHRIFITEE ( Work radial runout cause bad effect )

;Exg»ng 0 MM (Misalignment amount Omm) ;'E;g”n% 001 MM (Misalignment amount 0.01mm)

%1000 Xx1000




Carbide Reamean "

($0.200~2.905m)  (¢2.910~12.100m)

KE
taiEy —<
GYU—R

[ G Series ]

—ﬂg*&'ﬁu*zm ( for General Works )

Bmd—k : CGO.000

Product Code

¥ E (Features of G Series )

sisweay aplgied

BLVWHRKEIMICHINL. REUCRRENLZRER.

This can keep high reaming precision. Suitable for a variety of materials.

HBERMOEAICKY ., NARAU—-TELUN, BERDEE - RRERNMIH OEE,

By adopting carbide material, high speed reaming and efficiency is better than High-speed-steel reamers.

$ 0.3 15 0.005mEVDE. Y1 XTUNEHEL. HE5IERINDECHT .

The diameter from ¢@0.3mm to ¢max is available in increments of 0.005mm. Suitable for a variety of sizes.

II>—%9 [ Technical Data)

S GENEN GV U—X ¢p6mm (G Series 6mm) J&R (Cutting speed) 20m/min.
R NIEISES) S50C (18mm E5&)  (S50C(18mm Through hole)) 1,060min~"
)| I (BN (Y7 S) = >/ 2>/ 9 (Vertical machining centers) 3 (Feed amount) 0.1mm /rev.
IR KBS HELIELHE]  (Water-soluble) ¢ 0.2mm

BEHME (Rroundness) AEE ( Cylindricity ] EHHE (R2) ( surface roughness(Rz) )

1 — 1000 —— 500 —— MRS © X 1,000 HEfEE : x 31.59
838 N 9:00 450 — [ um] Longitudinal magnification: x1,000 Lateral magnification: x31.59
800 — 800 — 400 —— 2
700 —— 700 — 350 ——
600 —— 6.00 —— 3.00 o
500 —— 500 —— 250
400 — 400 — 2.00
300 —— 3.00 :8: . :.gg 0 e - g v 7
2.00 + 2. Y
100 —— 1_38 - 050 ——— [-10
000 —— 000 — 000 ——
-20- T T T T T T T T T T T T T T T T T T T T T T T T T T T
05 15 25 35 45
MAX. | 2.48 MAX. | 3.65 MAX. | 3.04 (mm]
10um 10um — BEER —— WRE#R
MIN. | 1.32 )mo MIN. | 2.00 | MIN. | 1.55 Roughness curve profile curve
AVE. | 2.04 AVE. | 2.74 ] *100 AVE. [ 2.31

SEHEIRME  (Recommended Cutting Conditions )

U= (om)
Removal Amount

- U—v&Z@m) | %8 (m /rev.)
ael | I8 | AFVUR | ##% |7MIZoL | @68 Quji%éﬂan 4 |Reamer Dia Feed
HEIA 1 Alloy Tool SIEIEES Cast Aluminum tempered Steels

Workpiece tee Steels Steels Steels Iron .Y/\ole} 0.5 0.004~0.012
OOC | SCM/SUJ | SKHISKD |  SUS FCIFCD 1 0.008~0.024 0.05
S0 2 [ 0.016~0.048 [0.08] %08 008
3 0.025~0.075
(m@rﬁ%n) 4 0.03 ~0.1 0.1 | 0.1
I
Cutting Speed 5 0.04 -~ 0.1 2
6 0.05 ~0.15
Ui /006 ~018 | 0.2
o lom) ©) ® ® ©) ® ® ® @ @® @® 5 0.15
emoval Amoun
OBSEER [U—ft] (S5 10 hor o 0.3
= U—x fas .
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number O~@ . 12 0.09 ~0.27

10



‘R (G Series Specification Table )

(¢0.200mm~ ¢ 0.290mFZK) (¢0.300mm~ ¢ 2.905mAZK) oy (62.910m~ ¢ 12.100mmFZ4R)
(¢0.200mn - ¢ 0.290mn Dia. shape) (¢0.300mn - ¢ 2.905mm Dia. shape) a2 (#2.910mn -¢ 12.100mn Dia. shape) ©
© T =
9| (60°_20° gl o o 38 o g
A T, | =, 1
TR (+o.005) CG0.200~0.290 0.01mm& T CG0.300~12.100 0.005mm & OF
Increment Increment
(Tolerance) 0 Effi:F  unit price: in JPY
BR-TEGD I E 2 B L |yvyoRed| BfHEREB P - TREEfM Retail Price
Diameter Flute Overall Shank Chamfer Number 0.1mé& 0.01mE
(FUE) Length Length Diameter Length of Flutes Increment Increment
CG 0.200~0.240 - 7,000 8,430
3 45 1.0 2
CG 0.250~0.290 - = 8,200
BN OD A E L 2 R L | YvyIRed| BHIERB X TR Retail Price
Diameter Flute Overall Shank Chamfer Number 0.1m&ED 0.005m&EV
(FFUT;E) Length Length Diameter Length of Flutes Increment Increment
CG 0.300~0.395 4 5,080 6,110
CG 0.400~0.405 4,190 5,040
CG 0.410~0.495 5 - 5,040
CG 0.500~0.505 0.1 3,740 4,490
CG 0.510~0.595 6 ’ - 4,490
CG 0.600~0.605 1.0 3,510 4,200
CG 0.610~0.695 10 rHELEVS - 4,200
CG 0.700~0.705 3,290 3,940
CG 0.710~0.795 - 3,940
CG 0.800~0.895 12 3,060 3,660
CG 0.900~0.995 50 0.2 2,940 3,520
CG 1.000~1.005 2,720 3,270
CG 1.010~1.305 15 2,720 3,270
CG 1.310~1.495 16 125 03 4 2,720 3,270
CG 1.500~1.505 ) 2,600 3,120
CG 1.510~1.995 2,600 3,120
CG 2.000 18 2.0 0.4 2,490 -
CG 2.005 = 3,520
CG 2.010~2.505 2.5 2,940 3,520
CG 2.510~2.595 20 3.0 = 3,520
CG 2.600~2.905 ) 3,290 3,940
CG 2.910~3.000 e 4,690 5,620
CG 3.005 30es - 6,390
CG 3.010~3.505 27 60 3.5 5,330 6,390
CG 3.510~3.595 0.5 - 6,390
CG 3.600~4.000 4.0 5,490 6,590
CG 4.005 - 7,370
CG 4.010~4.505 4.5 6,140 7,370
CG 4.510~4.595 70 - 7,370
CG 4.600~5.000 5.0 6,630 7,950
CG 5.005 30 - 9,110
CG 5.010~5.505 5.5 7,590 9,110
CG 5.510~5.595 - 9,110
CG 5.600~6.000 6.0 7,920 9,500
CG 6.005 - 11,250
CG 6.010~6.595 80 0.8 9,380 11,250
CG 6.600~7.000 7.0 ’ 11,310 13,570
CG 7.005 35 = 15,510
CG 7.010~7.595 6 12,930 15,510
CG 7.600~8.000 8.0 14,870 17,830
CG 8.005 - 20,350
CG 8.010~8.595 16,970 20,350
CG 8.600~9.000 9.0 19,230 23,070
CG 9.005 = 25,200
CG 9.010~9.500 40 21,000 25,200
CG 9.505~10.000 20 10.0 1.0 23,430 28,110
CG 10.005 ’ - 32,950
CG 10.010~11.000 11.0 27,470 32,950
CG 11.005 ) - 38,380
CG 11.010~12.000 45 12.0 31,990 38,380
CG 12.005~12.100 ) 37,030 44,440

BREEBELDNOY A K&, 28U E/NF—F—[CTEIE T,

Standard inventory size is available on made-to-order basis, 2pcs/size for order.
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Carbide Reamean

(#0.300~2.909m)  ($2.910~12.100m)

—RRtiREIt A EfREN LA

( for General Works/Precision Hole ]

LE
Ra i u(=21-)
-9

( Carbide u reamer)

fmd—k : CMO.O0O

Product Code

4% B’ (Features of u reamer)

FERZE O0~+ Tum KialcKWEBRBEBENIITICRE.

Suitable for ultra-precision reaming because tolerance is between Omm to 0.001mm.

ERME— ¢0.3Hh51um & U TIRERIBIE,

Only the p reamer can offer diameter increments of +0.001 from ©0.3mm.

&0 11800 Y4 XADSERIRNTREE B, TEEENES.

Easy to manage with a choice of 11800 variation in sizes.

sisweay aplgied

{ERA_ED;FE ( Attention for u reamer )

TEFEE HO U—VErEE J5 By - U= RRTER. B<FTU—VBANEBEERULS
(Hole Tolerance H6) (Reamer tolerance J5) (Carbide p reamer) DOTHY. DRI TREERILEDTIESHY

(LR 82m) (VAX 8um) CM 6.008 Ftth, MINEERCORHCSIZLLET. B
CM 6.007 EROZHEREMGICH IETEDU—YZEELTT
M 6,006 TV KUBBRIUITZTIEEE. BEDRLIR
: W — RUODVYNETREL. AEDRNZES]
(BB 5m) (MAX 5um) CM 6.005 MABRICUTERLTTEL,
6.0 H6 CM 6.004 The size shown on catalog only represents an
! maximum diameter of reamer blade and does not
CM 6.003

S . mean the finished hole diameter. The diameter
CG6.000 CM 6.002 easily changes by all kinds of conditions during
reaming. Please choose your best reamer according
CM 6.001 to your machining conditions. Stabilize the reamer
(TBR Opm) (VINOum) | (TBR Om) (MIN opm) CM 6.000 properly use on accurate holder and collet for precise

. reaming,So that axial run-out will not occur.

SEHEIRME  (Recommended Cutting Conditions )

U= (pm)
Removal Amount

0] o

U—@m) | %8 (m/rev)
&% | I8 | A7VVR | #H% | 7LIZVA Reamer Dia. Feed

Quenched and
HEIA Alloy Tool Stainless Cast Aluminum

2

s Steels | Stedls | Steels | Ion | AADG Bl 05 | 0.004~0.012 0.05/0.05
OOC | SCM/SUJ | SKH/SKD |  SUS FCIFCD 0.05
1 0.008~0.024 0.08/0.08
~ S0HRC 2 0.016~0.048 |0.08| ™ )
3 0.025~0.075
(m@in?'n) 4 0.03 ~0.1 0.1 | 01
i
Cutting Speed 5 0.04 -~ 0.1 2
6 0.05 ~0.15
Ui /006 ~018 | 0.2
o lom) ©) ® ® ©) ® ® ® @ @® @® 5 0.15
emoval Amou 2 007 ~0.22
OBSFEE [U—vt] (S5 0.3
Removal amount is to be set according to size on right table “Removal Amount™ in reference to the upper table numvber O~0. 12 0.09 ~0.27

12



%R (Carbide u Reamer Specification Table )

bf (¢0.300m~ ¢ 2.909mmAZ4k) g § (¢2.910m~ ¢ 12.100mmAZ4K) ©
o (¢0.300mm - ¢ 2.909mn Dia. shape) ii $ g . (¢2.910mm-¢ 12.100mn Dia. shape) %
830 S 30 S
L B *Li 0
. 0
L L
HERNE (+9.0015%) 0.001 mm & U
(Tolerance) 0 Tolerance must be between 0 mm and 0.001mm . B unit pr?ccer:eian?SY
B -DEPD A& Q 2 R L vV IR¢d BfIERB PSI | B
Diameter Flute Overall _Shank Chamfer Number Retail Price
(FOHE) Length Length Diameter Length of Flutes
CM 0.300~0.399 4 13,080
CM 0.400~0.409 10,770
CM 0.410~0.499 5 10,770
CM 0.500~0.509 01 9,600
CM 0.510~0.599 6 9,600
CM 0.600~0.609 o . 9,020
CM 0.610~0.699 o 1oxdLEYS 9,020
CM 0.700~0.709 8,450
CM 0.710~0.799 8,450
CM 0.800~0.899 12 7.860
CM 0.900~0.999 50 0.2 7,560
CM 1.000~1.009 6,990
CM 1.010~1.309 15 6,990
CM 1.310~1.499 16 1.5 03 4 6,990
CM 1.500~1.509 6,690
CM 1.510~1.999 6,690
CM 2.000 18 2.0 0.4 6,410
CM 2.001~2.009 7,560
CM 2.010~2.509 2.5 7,560
CM 2.510~2.599 20 30 7,560
CM 2.600~2.909 ) 8,450
CM 2.910~3.000 e~ 6,570
CM 3.001~3.009 307ezs 7.470
CM 3.010~3.509 27 60 3.5 7.470
CM 3.510~3.599 0.5 7,470
CM 3.600~4.000 4.0 7,690
CM 4.001~4.009 8,600
CM 4.010~4.509 4.5 8,600
CM 4.510~4.599 70 8,600
CM 4.600~5.000 5.0 9,270
CM 5.001~5.009 30 10,630
CM 5.010~5.509 55 10,630
CM 5.510~5.599 10,630
CM 5.600~6.000 6.0 11,090
CM 6.001~6.009 13,130
CM 6.010~6.599 80 0.8 13,130
CM 6.600~7.000 7.0 15,830
CM 7.001~7.009 35 18,090
CM 7.010~7.599 6 18,090
CM 7.600~8.000 8.0 20,810
CM 8.001~8.009 23,750
CM 8.010~8.599 23,750
CM 8.600~9.000 9.0 26,910
CM 9.001~9.009 29,400
CM 9.010~9.500 40 29,400
CM 9.501~10.000 % 10.0 1.0 32,790
CM 10.001~10.009 38,450
CM 10.010~11.000 11.0 38,450
CM 11.001~11.009 ) 44,790
CM 11.010~12.000 44,790
CM 12.001~12.100 45 120 51,850

BEEBENDY A XMF. 3FUE/NF—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.

siswesy apigied
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B E e E
BT g K10

($0.90~2.90mm)  ($2.91~14.00mm)

Carbide Reamean

KE
BEU—7
BYU—X

[ B Series )

N=2V7 /AERE{t LA

( for Burnishing )

BEI—R : CBO.OO

Product Code

¥ E (Features of B Series )

sisweay aplgied

JEIRIR

Shape of end face

ITIROFFEIE EHTIEE,

Mirror finishing is possible on reamed surface.
TREEATAT
Sub edge ~

tra2—R
Center hole

TEBIERYINIICKY. TRICHbL I I OIEE,
Reaming is possible without tracing a predrilled hole because
B type has sub edge.

I >—%9 (Technical Data)

S ANGEEEIN B/ —X ¢ 6mm (B Series g6mm) 55| 3 (Cutting speed) 15m/min.
AR NS S50C (18mm E3&)  (S50C(18mm Through hole)) B % % RePw 800min™"

IR SN (VECTEN (AU~ > — >/ 12>/4 (Vertical machining centers) ¥ 1) B (Feed amount) 0.05mm /rev.

O e ACBIEIMEEE (Water-soluble) ®0.1mn

EFEE (Rz) [ surface roughness(Rz) )

1888 - 1888 - igg [ uml Lﬁi){r:é‘gfu;ﬁ:a:;v?ggnifiiﬁafﬁcf::xiosgo Lateral magnification: x30
800 —— 8.00 — ) 400 —— | 20
00 — o0 — | D 500 — | o2
b — 18— [ 2 )
i f— R il “H“ % N
Too & by — “l! il 080 104

— o — oo — | Wy - | 5% =
MAX.[2.69 |  1oum MAX. [ 415 | {oum MAX[237] 0 o5 1 is TRTTEETS T EST T
MIN.[1.07] b MIN. [2.00] MIN. [0.35 BEMR < cune e e "
AVE. | 1.76 AVE. | 2.74 | X100 AVE. | 1.28

SEHEIEM  (Recommended Cutting Conditions )

o U—2fX (pmm)
EWE (n /rev.) Removal Amount
Feed

U —<#Z (mm)

. w5 S %
Workpiece Mild Steels Carbon Steels Alloy Steels
sOOC SCM/sUJ

Reamer Dia.

0.004~0.012 0.05

0.5
1 0.008~0.024
B 2 0.016~0.048 0.08
Cuting Speed 3 0.025~0.075
4 0.03 ~0.1 0.1
it 5 0.04 ~0.12
Removal Amount 7
8 0.06 ~0.18
OBSIFER (V-] IS5 9 0.15
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number @ 10 0.07 ~0.22 :
12 0.09 ~0.27
14 0.1 ~03

14



%R (B Series Specification Table )

TV
(Shape of end face)

M o
f i 8 ° .8
_\3
| | T
— e . — a .
I \
| B
1 X (Size) 0 L
¢ 0.90mm~ ¢ 10.01mm~
@ 10.00mm @ 14.00mm
( ¢0.90~ ¢ 2.90m(F = I =& U )
¢0.90~ ¢ 2.90mm:No Center hole
e IAY 0.0Tm& U
PO FEYNS (+ 0.003) L
(Tolerance) Biffi:FJ  unit price: in JPY
- GD I E Q| 2 EL |vevomed BHEEB | I X phial]  EmlEE
Diameter Flute Overall Shank Chamfer Number 9 .
(FFOEE) Length Length Diameter Length of Flutes 8;";";&% ?n(c)::rair?t{
CB 0.90~0.96 - -
CB 0.97~0.99 20 60 = 5,540
CB 1.00 4,620 -
CB 1.01~1.10 4,310 5,540
CB 1.11~1.20 4,310 5,170
30 70
CB 1.21~1.50 4,200 5,170
CB 1.51~2.00 4,310 5,170
CB 2.01~2.50 5,040 6,040
CB 2.51~2.90 5,460 6,560
4
CB 2.91~2.99 = 6,690
40 80
CB 3.00 5,570 -
d=D 0.5
CB 3.01~4.00 6,510 7,820
CB 4.01~5.00 7,980 9,580
CB 5.01~6.00 8,930 10,730
CB 6.01~7.00 50 100 11,450 13,740
CB 7.01~8.00 13,550 16,260
CB 8.01~9.00 14,910 17,900
60
CB 9.01~10.00 115 18,900 22,680
CB 10.01~11.00 23,730 28,480
65 EE—
CB 11.01~12.00 28,350 34,020
130 6
CB 12.01~13.00 31,500 37,800
70 ——
CB 13.01~14.00 150 35,700 42,840

BEEBENDY A XMF. 3FUE/NF—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.
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i# E
BT R Coating

Carbide Reamean

,Eﬂ't_“t U T\m ( for Blind-Holes ]

| o
HeiEy —<
EYU—R

[ E Series )

fmd—k : CEO.O00

Product Code

Q)
Q
S
g
®
o
3
3 % B (Features of E Series )
o)
v . ) a IED 7T D— D | SR
BU—RICIVRAZTS R, mem £5%8 (40HRC) HfiT
i mage of Blind- k piece: Quenched
J:Hrll:l-] lgtﬂ')ﬁ&}ih&ﬂjé rcw\ holegReaming gzrtefnzceiegsf:ecl ©

LEVTTII T AT EE, (40HRO)
Add end blades on right hand spiral flute, it

enables smooth upward chip flow and Blind-
hole reaming.

F.P.CO—F4 V0% RATDET, ELVEEIMICHIG VR OIITICHER.

By adopting F.P.C Coating, can cutting difficult-cut-work and suitable for a variety of materials.

HTF=5 (TechnicalData) WPy VR e - STRIY - [T A e e

: , % it mRIVRAU—T NID—IBES QTS 7
I =)< ocm
(Reamer) (E Series gmm) 1> —AEEFEEVBCLR (300701 TH)

3 y 5 D=
Width of comer flank wear (VBc) ~ (3#¢After 300 holes) EvU—X fibdt ELIEUTRAY -

*ﬁ ﬁu *Z SSOC E Series Competitor's Blind-Holes Reamer
(Workpiece) (S50C) SE45 (Average) SE45 (Average)
6.8um 15.7um

DINCIREREIN RGBT HE]

(Cutting oil) (Non Water-soluble)

=——EJU—X —B=fioit IEWRAU—Y

E Series Competitor's Blind-Holes Reamer

R & 20m/min. 2500

(Cutting speed) VBc=0.04mm VBc=0.21mm xﬁl@(Average).ws.mm

20.00
MTO— o HFEE-PEELE (¢ 17T A~ —
Workpiece Roundness & Cylindricity (3 After 1 hole) 15.00

. v = . -
IR 8 0.1mn /rev. S
(Feed amount) & 1000 %49 (Average) 6.8um

i
o0 /’§0/‘

U= ¢ 0.2mn

(Removal amount) \\\ 7
: 0.00 .
= = 1 105 210 315
70 -
MIRE 22mm LA

(Depth Length)

FIfEEE=5.5um Cylindricity AEE=9.1um  Cylindricity

SEHISRME  (Recommended Cutting Conditions )

U@ | R m /rev) U= (om)
= - EEI=t: Vi X (mm/Tev. Removal Amount
a8 | TRE Z7UUZ | ## [7L3Z9h uBE# | Ceomer Dia. Feed

EI Stainless Aluminum tempered Steels

BELgIEEs OOC | SCMISUJ | SKH/SKD Sstaesls AA0E 1 0.008 ~ 0.024
2 0.016~0.048 | 0.08
3 0.025~ 0.075
. 4 0.03 ~0.1
(m@rﬁn) 5 0.04 ~0.12
Cuting Speed 6 0.05 ~0.15
/006 ~0.18 | 0.1
-t 8
Renfoﬁllwm)oun( @ @ @ @ @ @ ® @ @ @ 190 0.07 ~0.22
12 0.09 ~0.27
OBSRER [U—TH] THR
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number ®~@ . 14 0.1 ~0.3
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&R (E Series Specification Table )

— EIER — ©
Sha f end f yo]
pe of end face % o 2
% oY
®1.000~ ¢ 4.895mn Bl
21 02 (¢1.000~2.945mm FZK)
L (¢1.000-2.945m Dia. Shape)
e
)
9 o 3
- ’ >
¢ 4.900~ ¢ 14.050mn 4B,
22 (¢2.950~14.050mn FZIR)
1 (¢2.950-14.050mn Dia. Shape)
HRNE (+0.005) 0.005mn & U
(Tolerance) Biffi:F  unit price: in JPY
LRX-VESD (W E 01 ETE 02| £ B L |vruoEed Bft=Es | n g | eecm Retail Price
Diameter Flute Body Overall Shank Chamfer Number | 1 omewr | 01med 0.005me
(IFUFE) Length Length Length Diameter Length & FWES || et | aememt | et
CE 1.000~ 1.095 5 15 11,710 - 14,050
CE 1.100~ 1.595 6 16 o 0.1 - 12,880 14,050
CE 1.600~ 1.995 8 18 30 - 12,880 14,050
CE 2.000~ 2.945 10 20 ’ 11,710 12,880 14,050
CE 2.950~ 2.995 0.15 - - 14,050
CE 3.000~ 3.095 12,600 = 15,120
20 40 65
CE 3.100~ 3.995 40 - 13,860 15,120
CE 4.000~ 4.095 ' 14,230 = 17,080
CE 4.100~ 4.895 - 15,650 17,080
CE 4.900~ 4.995 45 75 5.0 0.2 - 15,650 17,080
CE 5.000~ 5.095 16,770 - 20,120
CE 5.100~ 5.995 - 18,450 20,120
65 100 6.0
CE 6.000~ 6.095 18,180 - 21,820
CE 6.100~ 6.995 25 20 110 = 20,000 21,820
CE 7.000~ 7.095 8.0 4 22,650 - 27,180
CE 7.100~ 7.995 ' - 24,920 | 27,180
85 125
CE 8.000~ 8.095 22,650 - 27,180
CE 8.100~ 8.995 = 24,920 27,180
90 135
CE 9.000~ 9.095 10,0 24,720 - 29,660
CE 9.100~ 9.995 ' - 27,190 29,660
100 150
CE 10.000~10.095 03 26,980 - 32,380
CE 10.100~10.995 ’ - 29,680 32,380
CE 11.000~11.095 29,020 - 34,820
105 160
CE 11.100~11.995 = 31,920 34,820
30 12.0
CE 12.000~12.095 31,090 - 37.310
CE 12.100~12.995 = 34,200 37,310
CE 13.000~13.095 33,120 - 39,740
115 170
CE 13.100~13.995 e - 36,430 39,740
CE 14.000~14.050 ' 35,220 - 42,260

BEEBENDY A XMF. 3FUE/NF—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.

siswesy apigied
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gy —v
EYU—X
FAIVk—IVd

([ E Series with Oil Hole )
4EXEEED >

Carbide Reamean

u: U r\m ( for Blind-Holes )

@amd— kR : CEO.OOCH

Product Code

¥ B (Features of E Series with Oil Hole )

sisweay aplgied

T I—RIV—F A TDFAIVK—ILZERA TIBOHHEN T LU, T2 IEVTUITICH N T,
KUREULII A TIRE.

By using oil holes in the center of the flute, it enables smooth upward chip flow and stable blind-hole reaming.

= T (D=¢6DIHE)
FaflERBIRIRIC K. WATEUP! 25x65%100
Improved durability from this newly launched high rigid flute shape. S
Ya—NIALFILTBTET. TEAIMENE L. oaxarrs |
Short type can improve tool rigidity up. _——— —— A

FAIWER—ILDFNR [ Effects of Oil Hole )

I —RIV—FARICKVETELED S 1 LI MTRREBMEHE S NBE T, tIBOMEIGHEIE Z
(BEL. SSICITRORREZHH,

Qil holes in the center promotes smooth chip

ejection and reduce cutting heat emitted by e e ——

supplying cutting oil directly to the end of the
blind hole.

KEWRBWIITORIC, ASHGHENEDHDHAZHRVNLET,

If you want better cutting result, please use a combination of inside oil and outside oil.

SEZHIRME  (Recommended Cutting Conditions )

ae@ | TEE |Z5VUR | $E | PLSTOL U=gis( Om)

SRS U—<Z(m) | %08 (m/rev) | Removal Amount
Stainl Alumil Quenched and .
R sat:eT: . :/T\"[;E‘:m tempered Steels Reamer Dia. Feed
Workpiece 00 SCM/SUJ | SKH/SKD Sus
3 0.025~ 0.075
4 0.03 ~ 0.1 0.1
& ~
ey 5 004 ~0.12
Culing Specs 6 005 ~015 |
7 .
U—<1t 0.06 ~0.18
(¢m) @ @ @ @ @ @ @ @ ® 8 0.15
Removal Amount 9
OBSEE (V-] [ 10 0.07 ~0.22
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number ®~@ .

18
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%R (E Series with Oil Hole Specification Table )

+

¢2.950~¢4.895

¢ 4.900~ ¢ 10.050

¢d h6

[[zrwm—n

=

I

P ENS (+0.005) 0.00E?rgnclpeﬁeU‘m
(Tolerance) B(@:@  unit price: in JPY

WANESD | N E 01 ETE 02 £ B L  Yrvo@ed BN=EB | ¥ M WOl RetailPrice
Diameter Flute Bodzl Overall Shank Chamfer Number 1.0meY | 04mey | 9-01me Ty
(FOE) Length Length Length Diameter Length of Flutes | |ncrement | Increment (irgggm";?

CE 2.950 ~ 2.995H = — 13,070

CE 3.000 ~ 3.010H 10,890 = 10.890

CE 3.015H = = 13.070

CE 3.020H 12 25 3.0 0.15 = = 10.890

CE 3.025H = = 13.070

CE 3.030H = = 10.890

CE 3.035 ~ 3.095H = = 13.070

CE 3.100 ~ 3.965H = 11,980 | 13.070

CE 3.970H = = 11.830

CE 3.975H - = - 14.200

CE 3.980H = = 11.830

CE 3.985H = - 14.200

CE 3.990H = = 11.830

CE 3.995H 16 29 4.0 = = 14.200

CE4.000 ~ 4.010H 11,830 = 11.830

CE 4.015H = = 14.200

CE 4.020H = = 11.830

CE 4.025H = = 14.200

CE 4.030H = = 11.830

CE 4.035 ~ 4.095H = = 14.200

CE 4.100 ~ 4.965H = 13,010 | 14.200

CE 4.970H = = 13.370

CE 4.975H = = 16,040

CE 4.980H = = 13.370

CE 4.985H = — 16,040

CE 4.990H = = 13.370

CE 4.995H 20 35 5.0 0.2 = — 16,040

CE 5.000 ~ 5.010H 13,370 = 13.370

CE 5.015H = = 16.040

CE 5.020H = = 13.370

CE 5.025H = = 16.040

CE 5.030H = = 13.370

CE 5.035 ~ 5.095H 75 = = 16.040

CE 5.100 ~ 5.965H = 14,710 | 16,040

CE 5.970H 4 = = 14.310

CE 5.975H = = 17.170

CE 5.980H = = 14310

CE 5.985H = - 17.170

CE 5.990H = = 14310

CE 5.995H 42 6.0 = - 17.170

CE 6.000 ~ 6.010H 14,310 = 14310

CE 6.015H = = 17.170

CE 6.020H = = 14,310

CE 6.025H = = 17.170

CE 6.030H = = 14,310

CE 6.035 ~ 6.095H 24 = = 17.170

CE 6.100 ~ 6.995H = 15,740 | 17.170

CE 7.000 ~ 7.975H 19,140 | 21.050 | 22.970

CE 7.980H = = 19.140

CE 7.985H = = 22.970

CE 79051 = 22970

E 7.995H = = 97

CE 8.000 ~ 8.010H 48 85 8.0 19.140 = 19.140

CE 8.015H = = 22,970

CE 8.020H = — 19.140

CE 8.025H = = 22,970

CE 8.030H = = 19.140

CE 8.035 ~ 8.095H 03 = = 22,970

CE 8.100 ~ 8.995H : = 21,050 | 22.970

CE 9.000 ~ 9.975H 25710 | 28280 | 30.850

CE 9.980H = = 27.770

CE 9.985H = = 33.320

CE 9.990H = = 27.770

CE 9.995H = = 33,320

CE 10.000 ~ 10.010H 30 60 110 10.0 27,770 = 27.770

CE 10.015H = = 33.320

CE 10.020H = = 27.770

CE 10.025H = - 33.320

CE 10.030H = = 27.770

CE10.035 ~ 10.050H = = 33.320

BEEBENDY A XMF. 3FUE/NF—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.

siswesy apigied
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Carbide Reamean

S1Edi12 P i g

| o
HeiEy —<
RYU—Z

[ R Series ]

( for Hardened Steels / for Difficult-to-cut Materials ]

NN—ZII—F 17 [Purple Coating]
BRI 5542022215 Registered trademark

BHSRI—R : CRO.OO

Product Code

sisweay aplgied
\

¥ R (Features of R Series )

REEHRAN—IVI—FT1 VT EGXRIVIRARICEKY,
HREANGEE 60HRC FIEDIITHTIHE,

Purple Coating make cutting of quenched steel and right hand spiral flute(approximate hardness HRC60)possible.

SEEHICRSY. X7V RIREDHAIRICHIIHTTEE,

It can used for more difficult-to-cut work pieces such as hardened steels and stainless steels.

II>—%9 [ Technical Data)

S ANGENEN R —X ¢p6mm (R Series 96mm) £ Bl jh A&l (cutting oin AGBMELIELHE  (Water-soluble)
SKD11 (12mm E3&) (SKD11(12mm Through hole)) 3R (Cutting speed) 12m/min.(640min~")

*ﬁ E'J *Z (Workpiece)
BEANEEE : HRC60 (Quenched hardness :HRC60) i (Feed amount) 0.1mm /rev.

M T #& Machine) Eizidog e VIS (Vertical machining centers) 1) — < { (Removal amount) ®0.1mm

EAE [Roundness] MEE ( Cylindricity ) HHEE (R2) ( surface roughness(Rz) )

P T ) Hifh® 0 X 5,000 MR x 15
,’ i 101 [um] Longitudinal magnification: x5,000 Lateral magnification: x15
I
— 1 lllll!llll||I|I||II|I|I|I|| II |I e A
\WIIIMIH i -
il I|||||||||||IIIII|I | oo 0 a 10
B [mm]
20m LI VT — A — wim "
Roughness curve profile curve
X500

SENEISFEHE  ( Recommended Cutting Conditions )

) y— 71’: ( ¢mn)
. He U —<£Z (mm) W& (mm /rev.)
" =L ATFVUR Quenched and Reamer Dia. Feed
REIR Tool Stainless tempered Steels

e SKHISKD SUs 1 0.008 ~ 0.024 008 | 008
2 0.016 ~0.048 0.08 ) '
3 0.025 ~0.075
(m@rﬁn) 4 0.03 ~0.1 0.1 0.1
Cutting Speed 5 004 -~ 01 2
6 0.05 ~0.15
—2f 7 0.1
T @ ® ® 5 006 ~0.18 0.2
Removal Amount 01 5
E 0.07 ~0.22
emoval amount is to be set a?cfrfi[:ﬁfsi[zl:;: r{;:‘lhtli:?;{z 10 0.3
"Remosal Amount” in reference to the upper table number ®~@). 12 0.09 ~0.27
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HER (R Series Specification Table )

23 ©
38 = 45° °
= /\45" T3 S A S
[V
—
B
0 LB
L 0
L
(1.00m~ ¢ 2.90mnFZ4R) ] I
/ (¢2.91mm~ ¢ 12.10mAz4R) H*ERIL
(#1.00mn - 2.90m Dia. shape) (#2.91mm - 12.10mm Dia. shape) Right hand spiral
IR 0.01Tm& U
HAERE (+ 0.007) ey
(Tolerance) Biffi:F  unit price: in JPY
e .
B3 1E HD N E Q| 2 EL |yrvomed BHEEB | N M whbA] REEN
Diameter Flute Overall Shank Chamfer Number . .
(U ~HE) Length Length Diameter Length of Flutes Iggr'g";r?e(:t ?nf:):ellﬁirﬁ
CR 1.00 1.0 &tttV Y 14,230 -
15 50
CR 1.01~1.50 1.5 0.2 12,650 15,200
CR 1.51~1.60 11,480 13,790
CR 1.61~1.80 0.3 11,480 13,790
25 60 2.0
CR 1.81~1.99 11,480 13,790
0.4
CR 2.00 10,440 =
CR 2.01~2.50 30 2.5 9,880 11,860
70
CR 2.51~2.90 35 3.0 9,120 10,950
CR 2.91~3.00 3.0 VY 7,580 10,950
CR 3.01~3.50 0.5 8,620 10,360
4.0
CR 3.51~4.00 40 80 8,890 10,680
CR 4.01~4.50 9,930 11,940
CR 4.51~5.00 10,650 12,780
6.0
CR 5.01~5.50 12,250 14,710
4
CR 5.51~6.00 12,750 15,300
CR 6.01~6.50 14,860 17,840
50 100
CR 6.51~7.00 16,050 19,260
8.0
CR 7.01~7.50 19,620 23,560
CR 7.51~8.00 21,410 25,690
CR 8.01~8.50 23,190 27,840
CR 8.51~9.00 1.0 28,840 34,610
60 10.0
CR 9.01~9.50 31,220 37,470
115
CR 9.51~10.00 32,410 38,890
CR 10.01~10.50 33,590 40,320
CR 10.51~11.00 34,190 41,040
CR11.01~11.50 65 12.0 35,670 42,810
CR 11.51~11.99 130 38,050 45,660
CR 12.00~12.10 38,050 50,230

BEEBENDY A XMF. 3FULE/NF—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.

siswesay aplgied



Z4L o 2 & F Pumple
Carbide Reamery Costg
S0 i g

( for Hardened Steels / for Difficult-to-cut Materials ]

RagEy —v

RYU—-X
F4Ibik—Ib{d
(R Series with Oil Hole )

IN—Z)II—F 17T [Purple Coating]
S8R 5542022215 Registered trademark

Em1— K : CRO.OOCH

Product Code

sisweay aplgied

¥ B (Features of R Series with Oil Hole )

FAIR—ILZEFIIT B EICKY . NTROBZEZINZ DI EN TEMEFEMEN T L,

Addition of oil hole can reduce cutting heat emission and improve abrasion resistance.

RmRTZEEEEL. TEAltZR LY. BER3EHEEMNTIZRE,

By setting a shortened product length, improved tool rigidity and higher precision reaming is possible.

RIYVU—XEMMIRIC, AT VUAFOHHMHSTEENE THILTHTIEE,

From stainless steel to hardened steels, to the R series can be used on difficult-to-cut materials.

HERZE +0.005/0 Z#HA.

Tolerance is between Omm to 0.005mm.

FAIWR—ILDFHR [ Effects of Oil Hole )

FE A SBIND SEIEEBZSIHU. AFEANT A LT BIC
PIELBN S35 T, IITROBTZEZINZ % Z &N OlEE,

Makes heat effect down when cutting because cooling the cutting edge directly
with cutting oil ejected from oil holes on flute.

KEWRWIITORIC. AEMEHENERERDHAZHRNLE T,

3% If you want better cutting result, please use a combination of inside oil and outside oil.

SEHISEME  (Recommended Cutting Conditions )

=t 2FVUR ity U —~74Z (mm) %L & (n /rev.)

" Quenched and i
BRI eo) Stainless tempered Steels Reamer Dia. Feed

Workpiece Steels Steels

SKH/SKD Sus - -
- 5 0.04~0.12 0.1 0.1
[ 6 0.05~0.15
(m/min)
Cutting Speed 7
0.06~0.18 0.1 0.2
U—=1t 8 0.15
(@mn) @ O] O]
Removal Amount 9
OBSEBER [U—R] [ 0.07~0.22
Removal amount is to be set according to size on right table 10 0.3
“Removal Amount” in reference to the upper table number W~@® .
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&R (R Series with Oil Hole Specification Table )

O
AS

¢»d h6

B
21
g2
L
HRRE (+0.005) (PREY 1 X)
(Tolerance) B(f:[  unit price: in JPY
BX-IEeD I R 21 BFR 02 2 R L Vv VI ¢d Bfi=RB DI TREERE ST
Diameter Flute Body Overall Shank Chamfer Number Retail
(IEUFE) Length Length Length Diameter Length of Flutes Price
CR 4.970 H 12,910
CR 4.980 H 12,910
CR4.990 H 12,910
CR5.000 H 12,910
20 35 5.0
CR5.005H 12,910
CR5.010H 12,910
CR5.020H 12,910
CR5.030H 12,910
75
CR5.970H 14,400
CR5.980 H 14,400
CR5.990 H 14,400
CR 6.000 H 14,400
42 6.0
CR 6.005 H 14,510
1.0 4
CR6.010H 14,510
CR 6.020 H 24 14,510
CR 6.030 H 14,510
CR 8.000 H 18,430
CR 8.005 H 18,710
CR8.010 H 48 85 8.0 18,710
CR 8.020 H 18,710
CR 8.030H 18,710
CR 10.000 H 29,000
CR 10.005 H 30,340
CR10.010H 30 60 110 10.0 30,340
CR 10.020 H 30,340
CR 10.030 H 30,340

Slsweay apligied
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i# E
Bk R Coating

Carbide Reamean

—hstiHEl4 A =& LA

( for General Works / High-speed use )

LE
I -
F5FFU—

(F. P. Platinum Reamer )

BIEER 552658755 Trademark registration

@md—Fk : CPO.O0O

Product Code

¥%¥ B [(Features of F. P. Platinum Reamer )

sisweay aplgied

ERIL - SAIERNE - TFEVMNYIRMERICK). BERINIZRER!

High-helical, High-rigidity flute and unique chamfer can make high-speed cutting possible!

MEMLRE - ERFRMICENF.P.CI—T+VJZFH. TE&EMm. VBWEsEHZGO L.
F.P.C Coating is excellent at elevated temperature oxidation resistance and low frictional coefficient. It improve long
tool life and excellent downward chip flow.

BREIVRIIVLIvYVIZRA (Vv IHBZEhS)

By adopting high precision end mill shank (The tolerance of the shank is h5)

II>—%9 [ Technical Data)

S50C hDT =6
Processing data(workpiece:S50C) Z]uﬂ%gﬂil:i maal;i 3%

FS5FFU—Y oAt BS 5= A
Platinum reamer Competitor @ Competitor
Eting s;?;d 100m/min. 60m/min. :igﬁltlftl
o =
%2;%{5‘ 514mm /min. 309mm /min. ™

U—2{K ¢ 0.2mm

Removal amount o o
WTE 90m (18mmE5&@x 500 /1)
Cutting length 90m_(18mm through hole X 500holes)

R .‘fﬁgﬁ?ﬂ:??‘t >y ft
Py e . | ST (VBO) L
Cutting oil — soluble Ig: vos @
i o i gooe 1747
- i 3 Under 1/4
High speed . Long tool life g é 0.04 A/

. L 002 _J
20 100 200 300 400 500

=up,
=R |
MBI D # — TS FFY—— — S

High efficient Cutting time only Platinum reamer Competitor

SZHIRME  (Recommended Cutting Conditions )

U—<Z (mm) %8 (mn /rev.)

Bt | s | Cown | Moy | e | oames | o | et |ReemerDal T Feed
Workpiece Steels Steels Steels Steels Steels Iron
SS sOOC SCM/SUJ SKH/SKD SuUs FC/FCD 3 0025 —~ 0075
4 0.03 ~0.1 0.1
TG 20 ~ 10020 ~ 100 > 004 ~0.12
Cutting Speed -~ -~ 6 0.05 ~0.15
\ Z 006 ~018 | O
e, @ @ @ ® @ @ | ® I py— 0.15
= U= S5 10 : .
Removal amount is to be set according to size on right table “Removal Amount” in reference to th??p?:file[ number O~@. 12 0.09 ~0.27
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%R (F. P. Platinum Reamer Specification Table )

LO
&=
(=) o
S| _A30 5
f
B
21
02
L
HNERZE (+0.005) 0.005mm& U;
ncremen
(Tolerance) Bffi:  unit price: in JPY
B NEOD NEl | BFEE2 | 2Rl | Yvuoed | WdEaB | » g | oeem RetailPrice
Diameter Flute Body Overall Shank Chamfar Number 1.0mm&V* 0.01mm&T
(FFOFE) Length Length Length Diameter Length of Flutes 0.1mm&Y | 0.005mmET}
Increment Increment
CP 2.950~2.995 - 12,000
3.0
CP3.000 15 25 55 10,000 =
CP3.005~3.995 0.5 10,000 12,000
4.0
CP4.000 10,500 =
CP4.005~4.595 20 30 60 10,500 12,600
CP4.600~4.995 5.0 10,500 12,600
CP5.000 11,800 -
25 35 70
CP5.005~5.995 11,800 14,160
6.0
CP6.000 13,700 -
30 40 85
CP6.005~6.995 0.8 13,700 16,440
CP7.000 15,900 -
45 90 8.0
CP7.005~7.995 4 15,900 19,080
CP8.000 18,000 -
CP8.005~8.095 35 95 = 21,600
CP8.100~8.995 50 18,000 21,600
CP9.000 10.0 20,500 =
105
CP9.005~9.995 20,500 24,600
CP10.000 23,300 =
CP10.005~10.995 1.0 23,300 27,960
115
CP11.000 26,500 =
40 55
CP11.005~11.995 12.0 26,500 31,800
CP12.000 30,200 =
130
CP12.005~12.050 - 36,240

%2017F4R1H&K V0. 1mE U DOEEZETIFVZLE LT,

BEEBENDY A XMF. 3FUE/NF—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.

siswesy apigied
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Carbide Reamean

| o
HeiEy —<
HYU—-Z

[ H Series )

( for High-speed use and Deep Holes ]

B R

( Features of H Series ]

(1.00~4.10mm)

—RRtiEI4 =Rl LA

BHEd—LRK : CHO.0OO

Product Code

($4.11~16.00m)

sisweay aplgied

HBIER ML — A EERU THIHBERED 1.5 ETIHITORE,

Reaming speed compared with carbide straight flute reamers is 1.5 times faster.

ARRPERILDE. TIWBHRIANRL—XI(CHE.

It can promote smooth chip ejection due to its left hand spiral flute.

BARREDD L. NZyvaNRIRFVEHASZR LT B ENTEE,

The surface smoothness can be improved by the burnishing effect from less oversize.

B MRLA. FTUITICEE.

Suitable for deep hole processing due to its long body.

nI>— ( Technical Data )

o G HY U —X ¢ émm (H Series g6mm) (Cutting speed) 30m/min.
RN NIEISES) S50C (18mm E5&)  (S50C(18mm Through hole)) 1,590min~"
)| I (BN (Y7 S/ = >/ 2>/ 9 (Vertical machining centers) (Feed amount) 0.1mm /rev.
) SR NETEEI /G MHESTEIHEE]  (Water-soluble) U — T {X (Removal amount) ¢ 0.2mm

BEHME (Rroundness) AEE ( Cylindricity ] EHHE (R2) ( surface roughness(Rz) )

fiEfEs 0 x 1,000 #EfE®R X 30
1888 . . 1883 ‘51(5)8 — | [um] Longitudinal magnification: x1,000 Lateral magnification: x30
800 8.00 4.00 203
7.00 7.00 350 ——— E
6.00 6.00 3.00 102
5.00 5.00 250 El
— 4.00 4.00 2.00 El
3.00 3.00 1.50 Y ¥
2.00 2.00 1.00 3
1.00 1.00 0.50 -103
0.00 0.00 000 —— | 3
-20
MAX. | 3.60 MAX. | 4.73 MAX. | 3.27 0 05 15 25 35 4 45
MIN. [1.67] e MIN. [2.25| o MIN. | 1.57 — i —wime frmr
. X 1000 : %1000 T Roughness curve profile curve
AVE. | 2.55 AVE. | 3.52 AVE. | 2.49

SEVRISRGF

( Recommended Cutting Conditions )

=<K (om)
Removal Amount

U —<2#Z (mm)

X1 E (mn/rev.)
Feed

0.008 ~ 0.024

=k ]
Alloy
Steels

=t
Tool
Steels

ek
Cast
Iron

Quenched and
tempered Steels

Reamer Dia.

HeHI

Workpiece

26

SCM/sUJ SKH/SKD FC/FCD ~ 40HRC 1 : 0.08
2 0.016 ~ 0.048 | 0.08
3 0.025 ~ 0.075
. 4 0.03 ~ 0.1 0.1
(mlén)%n) 5 0.04 ~0.12
Cutting Speed 6 0.05 ~0.15
Z——006 ~018 | 0.1 | 02
Y2t 9
. ( dzn:\m) ® ® ® ® ©) 10 0.07 ~0.22
e At 12 [0.09 ~0.27 0.3
OBSEER [U—vR] [ 14 0.1 _~03
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number ®~@® . 16 0.12 ~ 0.35 0.2 0.4




%R (H Series Specification Table )

o ° o
b _\3° /\30 = -
A ] [ (¢ 1.00mn~ ¢ 4.10mnZAK)
Jlj (¢1.00mn - 4.10mn Dia. shape)
r
7] 01 2w 1% ¢ 1.00mm~ ¢ 1.99mniE ¢ D& FHE
02 ®2.00mm~ ¢ 4.10mm(% ¢ D—0.15mn
L
o . o
e __T /\30 Sl (64.11m~016.00miER)
. . .1 1mm~ .00mmAZ4
—F = //// = : (¢4.11mm-¢ 16.00mm Dia. shape)
lL Xy IR . oDE GdDHLADS —0.1mm
7 01 YyYoBAEed
¢ 3 $1.00~1.99m: | 5002
$2.00~ ¢ 16.00mn:h6
1IN 0.0TmMm&E W
HERE (+9.005) | mm & OF
(Tolerance) 0 Bfi:F  unit price: in JPY
WA-NEGD W E 01 EFE 02| 2 B L vevo@ed BE=ET | W i | ‘e Retail Price
Diameter Flute Body Overall Shank Chamfer Number é?mmig 0.01mED
(FFUHE) Length Length Length Diameter Length of Flutes - 1mm .
g g g g Increment Increment
CH 1.00 8 1.0 ®HELEVS 3 27,840 -
CH 1.01~1.49 27,840 33,410
15 46 1.5
CH 1.50 10 2.0 18,580 -
CH 1.51~1.99 20 18,580 22,270
CH 2.00~2.10 30 55 ' 12,370 14,840
CH 2.11~2.60 . 2.5 12,370 14,840
CH 2.61~3.10 3.0 12,370 14,840
35 60
CH 3.11~3.60 35 30 12,370 14,840
CH 3.61~4.10 20 4.0 ' 9,950 11,940
CH 4.11~4.60 e - 45 "tEVY 10,950 13,130
CH 4.61~5.10 5.0 10,950 13,130
CH 5.11~5.60 5.5 10,950 13,130
65 100
CH 5.61~6.10 o 6.0 9,320 11,180
CH 6.11~6.60 6.5 9,320 11,180
70 110
CH 6.61~7.10 7.0 4 9,320 11,180
CH7.11~7.60 7.5 9,320 11,180
85 125
CH7.61~8.10 30 8.0 11,240 13,490
CH 8.11~8.60 8.5 11,240 13,490
90 135
CH 8.61~9.10 9.0 12,890 15,470
CH 9.11~9.60 9.5 12,890 15,470
100 150
CH9.61~10.10 10.0 13,990 16,790
CH 10.11~10.60 10.5 18,100 21,710
35 155 5.0
CH 10.61~11.10 105 11.0 20,020 24,020
CH11.11~11.60 160 11.5 21,380 25,660
CH 11.61~12.10 12.0 21,380 25,660
CH 12.11~12.60 125 22,770 27,320
110 165
CH 12.61~13.10 40 13.0 24,960 29,950
CH 13.11~13.60 13.5 29,610 35,530
115 170
CH 13.61~14.10 14.0 32,090 38,500
CH 14.11~14.60 14.5 35,090 42,110
120 175
CH 14.61~15.10 45 15.0 6 38,390 46,070
CH 15.11~15.60 155 43,050 51,670
125 180
CH 15.61~16.00 16.0 47,150 56,570
%2017F10828 &Y 4.1 1T EDY 1 REMEREN: LE Ulc. EEEBUNDOY A K&, 3FRULE/NA—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.

siswesy apigied



B
BT

Carbide Reamean

RE M IITARVIL

( for miniature precision hole ]

|

D’reamer

HBES—Fa17
RUJIL

[ Carbide Miniature
Drill )

EIFR61E 5547622335 Registered trademark

9 ERd— K : CDO.0O
o Product Code
Q
o
)
&
3
D)
- 4§ R (Features of Carbide Miniature Drill )
U—IERA—H—DRU)V - U= D/ DNV ZEEDUIRB DI LI BB ZEIR,
Microscopic precion hole processing Drill ~ “D’reamer” is developed by our own technology and know how.
=2iEE ARV IREFEEZE:0.-0.003mm
High Precision Flute diameter: 0/-0.003mm.
BnrcmA Bt FEES SR, REOTER.
Excellent durability Tool is made from very small particle materials with excellent elasticity.
RO TN T ATHE o BRI T COEREE.
Low speed processing Still high precision.

HEIBDBEISRIE  ( Recommended Cutting Conditions )

H#E# (min") RPM(min-1)

=, 7IL=E% (A/ADC)
D}J{:dbD SUS304 Aluminum alloys
iameter ¢D (A/ADC)

0.05~0.09mm

0.10~0.19mm

0.20~0.29mm

%V & (um . rev.) Feed amount(um/rev.)

= 7IL=&%& (A/ADC)
.3J1=¢D SUS304 Alur’rl1:ilnum alloys
Diameter ¢D (A/ADC)

0.05~0.30mm

28



iEFR [ Carbide Miniature Drill Specification Table )

¢0.05~ ¢ 0.09mmAZIR ¢0.10~ ¢ 0.30mmAZ4K
g
3 [T oo
o? % DI
= S
S
-y __ AY — T ———— F ,,,,, S _——
g ~k ﬁ\_ ﬁ\—
0.7 v N &
& ) +8.1
1
0.0Tmm& T
Increment
Bffi:F3 unit price: in JPY
3 N ~ ps N\
Diameter Tolerance Flute Overall Shank Diameter Retail Price
Length Length Tolerance
CD 0.05 9,250
CD 0.06 7,970
CD 0.07 0.5 6,680
CD 0.08 4,830
CD 0.09 0 4,120
— o1.
0,/—0.003 40.0 0/ —0.003
CD 0.10~0.14 1.0 3,000
CD 0.15~0.19 1.5 2,850
CD 0.20~0.24 2.0 2,770
CD 0.25~0.29 2.5 2,770
CD 0.30 3.0 2,770

CEEREDESR (Attention )

3D U EDIITZTSHERE. 5~ 10umBRTATY TIIZ{T>TREL,

For more than 3 times dia. Processing, 0.005mm to 0.010mm distance step processing is necessary.

HHRBIFICH IS TEDRNE. TEEBRVINZTTE0,

When you fitting it on the machine, be sure it won’t swing.(less 0.002mm is recommended)

TERICRBEMDAE Y RILOOEIRORET DRETHENTE,

Check the spindle of machine when use on the stable condition.

MRS, TEORUEWVICIE T2 TERTTEV.

Be careful when you unseal it. Be sufficiently careful of the tool’s usage.

siswesy apigied



TiN
Coating

High dpead Yteal Reamearnr

Ema'lt ( Long Tool Life )

AbL—FKH
Straight flutes

KE
FRI—ILK
Y—7

[ F.P. Gold Reamer )

ANAZIVF
Spiral flutes

mmd—F : HGO.OO0O (Rkb—kX)
Product Code HGOOOOS (Z/\o’f 5”15'])

¥ E (Features of F.P.Gold Reamer )

— R {fiiE I TR SOARATIEE.

Very low price and save production cost.

TiIN =T« V0 ZfET &Ik, N RAU—TICEAYRIFREE TEHFmN 2 8LLE,

Cutting speed and tool life more than doubled compared to existing high-speed-steelreamer due to TiN Coating.

N—IVEEDY Y =0y 9 B EIRLUVEE AT A,

Can use on drilling machine and machining centers and more machines.

EERBY 4 X3 0.005mn £UTP 1.000 ~ 14.100 ZEHEL. H 5 BERKINNEICH BT EE,

Diameter increment 0.005mm ranging from@1.000mm~14.100mm can choose, suitable for a variety of sizes.

L
(0)¢]
=5
m .
2 BITEHI  ( Technical Data)
D
o N » = N » 5
= U — | FP.d—LF | NMRAU—T THRADLEST A WA (1007°B E0E%E)
— (GEEED] (F.P. Gold.) (High-Speed Steel Reamer) (Durability comparison) (The transition of Enlarged Amount)
D
0} #oD —8—FP. LK {2~
; Sg(gi::netde)r) $6.000 $6.000 FrGod . T s e
40
8 il TR 10mnE8 10mmE & NARU—T 20—
3 (Depth length) (Through-hole) (Through-hole) High-Speed i I
) Steel Reamer {7§ 00
iz . . #
n P 12m/min. 6m/min. " %20 e 2§7: E\ $ee009
F.P. Gole r¢| 40 \\
0.2mm /rev. 0.2mm /rev. 0 .
0 500 1000 1500 2000 0 .
- AR S0 500 1000 1500 2000
(gemoval Amiﬁl) 0.2 0.2 IT7E (D) (Holes)
(#8471 : S45C, Workpiece : S45C) (24#tt) NAZU=IE, 1,000 NERZ 5 EREDRBHAEL BIET .

ZIUTHU FP. =)L FU—(& 2,000 SUALRE LR ERSF T,
HHIM, PIHIRGIC KRB ET,

SENEIFEME  ( Recommended Cutting Conditions )

U —# (mm) %48 (m /rev.)

- WM | %@ | IEE |RFVUR| @ |PLSSUL|8 88| uenched | S0 Feed
arbon o) [e]o] ainless ast Aluminum ani
Workpiece CS@eZIs S/tge\ys S-{ee:s StStetleIs (I;ront temp:red 0.008 ~0.024
sSOOC SCM/SUJ SKH//SKD Sus FC/FCD A/ADC NS;gaISC 0.016 ~ 0.048
3 0.025 ~0.075
4 0.03 ~0.1 0.1 | 0.1
iR 5 0.04 ~0.12
Cmfgn;:}relld 10~25/6~20|6~205~10|5~10|6~15|10~30{10~25/5~10 6 0.05 ~0.15
; 0.06 ~0.18 | 0.1 0.2
U—2ft 9 0.15
(¢m) ® ® ® @ @ ® @ @ ® 0.07 ~0.22 :
Removal Amount 10
OBSEEE U—3H] [ 121009 ~0.2/ 03
= Y—v [oirvy
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number ®~@® . 1 4 01 ~ 03
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%R (F.P. Gold Reamer Specification Table )

(¢1.000mm ~ ¢ 2.895mR) (¢2.900mm ~ ¢ 14.100mFZK)
(¢ 1.000mn- ¢ 2.895mn Dia. shape) (¢2.900mm- 14.100mn Dia. shape)
E
P ] o
- . s 8 /\ 30 2
8 "\ S
; |
—T — |
1B B
01 A
02
= L
>
= 5
8 30° 8, & /X " ¥
B = =
B
01 7] 01
L 02
L
0.005mm& UF
HARRE (+0.005) Increment
(Tolerance) 8- unit price: in JPY
ﬁsﬁ-%f§¢ D EFIE 21 E;F% 02 % R llL *‘va“ﬁ%’lé(d)d %ﬁji—fEB ﬁ b?ﬂl IEEM  Retail Price
iameter ute ody vera an amfer umber 3 % 5
(FUEE) Length Length Length | Diameter | Length | of Flutes I%g’gﬁeﬁt 8&2"},%% q,?gg','{g“&?
HG 1.000~1.495 20 - 40 3,800 4,170 4,930
HG 1.500~1.695 22 = 45 = 4,170 4,930
HG 1.700~1.895 25 - 50 30 . - 4170 | 4,930
HG 1.900~1.995 20 - 60 RELEYY - 4,170 | 4,930
HG 2.000~2.395 - 3,140 3,440 4,070
HG 2.400~2.895 35 = 65 0.5 = 3,440 4,070
HG 2.900~3.000 70 3.0 VY 2,670 3,510 4,140
HG 3.005~3.500 40 50 75 4.0 - 2,920 3,460
HG 3.505~4.000 80 ' 2,670 2,920 3,460
HG 4.005~4.500 55 85 = 2,920 3,460
HG 4.505~5.000 45 90 6.0 2,670 2,920 3,460
HG 5.005~5.500 60 95 ' - 2,920 | 3,460
HG 5.505~6.000 3,060 2,920 3,460
50 65 100
HG 6.005~6.500 08 = 3,430 4,050
HG 6.505~7.000 105 ' 3,360 3,430 4,050
55 70 8.0
HG 7.005~7.500 110 6 - 3,700 4,360
HG 7.505~8.000 £ - 115 3,930 3,700 4,360
HG 8.005~8.500 120 - 4,320 5,120
HG 8.505~9.000 4,550 4,320 5,120
65 80 125 10.0
HG 9.005~9.500 = 5,140 6,070
HG 9.505~10.000 20 85 130 5,080 5,140 6,070
HG 10.005~10.500 135 = 5,590 6,610
HG 10.505~11.000 20 140 12.0 5,740 5,590 6,610
HG 11.005~11.500 75 95 145 ’ 1.0 - 6,310 7,480
HG 11.505~12.000 150 6,350 6,310 7,480
HG 12.005~12.500 80 100 fiI55 = 6,980 8,250
HG 12.505~13.000 160 6,840 6,980 8,250
HG 13.005~13.500 16.0 8 - 7,530 8,900
HG 13.505~14.000 85 105 165 7,790 7,530 8,900
HG 14.005~14.100 = 8,570 10,120

BEEBELANDT A RF. 28U E/NF—F—[CTEIF T (RINA SIWRANEIE/1F—5F =)o R/INA SIVRAIF. LEAEEDHIT10%UPTT

Standard inventory size is available on made-to-order basis, 2pcs/size for order. (Spiral flutes is 3pcs/size). Spiral flute reamers are also available with 10% price increase.

sJaweay 19915 paads ydiH



DLC
Coating

High dpead Yteal Reamearnr

ZIV=EE LA

( for Aluminum and Copper Alloys ]

| | N
DLCU—¥

[ DLC Reamer ]

BEad— kK : HDO.OOO

Product Code

¥ E (Features of DLC Reamer )

— DLC J—F«JIckl., IREEDMEFEEEMTEEEZRR.

DLC(Diamond Like Carbon) Coating works extremely well in reducing tool wearing and prevents welding on the cutting edge.

7 ILERFDNTICH VW THHTR A EFIE,

DLC reamer performs especially well in reaming materials such as aluminum and copper.

[EEESREBDR. KEEIHIHETONIHTIEE.

Water-soluble cutting oil can be applied during the reaming process due to its low frictional property.

&= B0IZHI  ( Technical Data)
>
—8 @INILT—%
D Wl :A7075 (ZIL=ZEER) .
2 Work piece: A7075 (Aluminum) @EEE Surface Roughness @IEXX Enlarged Amount
fERY—<
% (Reamer Size) HD6.000 25 4
10} B = .
; (Cul!ingSpeJ;d) 20m/min ?2'0 /A A w 2 A A A
1 | # 15 AJL;/ \
0} in~' 3 x x
o 1,060min 51.0 /\/ 7 Ao Ay
3 0.08m /rev [ L, 4 W
0} - mos \D,/D\D_Dﬁ m
wn U—<f
(Removal Amount) 0.2m ° ‘ 160 ‘ 2(‘)0 ‘ 360 ‘ 460 ‘ 560 4 ‘ 160 ‘ 260 ‘ 3(‘)0 ‘ 460 ‘ 560
mIE 20mEE IR (Holes) IR (Holes)

(Depth Length) (Through-hole)

t0 Hl H KA
(Cutting Oil) Water-soluble

—0—-HD6.000 —A— /»3-+6.000
(uncoated)

—0—-HD6.000 —A— /»3-}6.000
(uncoated)

BEEIFE  ( Recommended Cutting Conditions )

P U= (pmm)
4 (mm) XV EEE (n /rev.) Removal Amount

A FN==D) - fHEE Diameter Feed

Workpiece Aluminum Copper Alloys
? AEIE c 1 0.008~0.024
2 0.016~0.048
3 0.025~0.075
( J?;g ; 4 0.03 ~ 0.1
Cumwgn;::r;ed 5 0.04 ~ 0.12
6 0.05 ~ 0.15
7
U—it 8 0.06 ~ 0.18 0.1
Lom) ® ® 9
0 0.07 ~ 0.22
OBSIFER [U—vft] (S5 12 0.09 ~ 0.27
Removal amount i b rdin, ize on right tabls
“Refno:ala/:rinz:fjnt'F ii f’ifefeiectei[;c?he u;g);ertaZlZ nusnttet? @e. 14 01 ~03
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%R (DLC Reamer Specification Table )

(¢ 1.000mn~ ¢ 2.895mFZIK) (¢2.900mn~ ¢ 14.100mmAZ4R)
(¢ 1.000mn - ¢ 2.895mn Dia. shape) (¢2.900mn - ¢ 14.100mm Dia. shape)
“ =
et = A o 7S]
= . = IS} 30 =1
St 2 -
e —
p IRfTREB
HEPD
B _ AL B . Dia{meter (igigﬁr
¢l e #1.000~ ¢5.000 0.5m
L $5.005~ ¢8.000 0.8m
L $8.005~$14.100 1.0mn
MNRRE (+0.005) 0.005mm& O
Increment
(Tolerance) Bffi:[  unit price: in JPY
ﬂs@-ﬂ@td’ D A FlEt 21 % R llL E;FE& 22 | ¥ 175‘{17?%¢d l%-,l b%il IZ#EE(M Retail Price
lameter ute vera O >han umber 1.0m&0 | 0.1mm&T | 0.005mE Y
(FUE) Length Length Lengzlh Diameter of Flutes | Increment |Increment | Increment
HD 1.000~1.495 20 40 6,750 7,210 8,120
HD 1.500~1.695 22 45 - 7,210 8,120
HD 1.700~1.895 25 50 3.0 - 7,210 8,120
_ L 4
HD 1.900~1.995 miLevy - 7210 | 8120
30 60
HD 2.000~2.395 6,020 6,380 7,120
HD 2.400~2.895 35 65 = 6,380 7,120
HD 2.900~3.000 70 3.0 vy 5,510 6,500 7,250
HD 3.005~3.500 40 75 50 - 7,210 7,840
4.0
HD 3.505~4.000 80 6,920 7,210 7,840
HD 4.005~4.500 85 = 7,180 7,800
55
HD 4.505~5.000 45 90 6,880 7,180 7,800
6.0
HD 5.005~5.500 95 60 = 7,180 7,800
HD 5.505~6.000 7,340 7,180 7,800
50 100 65
HD 6.005~6.500 - 8,330 9,050
HD 6.505~7.000 105 8,060 8,150 8,880
55, 70 8.0
HD 7.005~7.500 110 = 8,460 9,210
6
HD 7.505~8.000 115 8,720 8,460 9,210
60 75
HD 8.005~8.500 120 = 9,800 10,730
HD 8.505~9.000 10,070 9,800 10,730
65 125 80 10.0
HD 9.005~9.500 = 10,880 11,910
HD 9.505~10.000 130 10,810 10,880 11,910
70 85
HD 10.005~10.500 135 = 11,480 12,650
HD 10.505~11.000 140 90 12,140 11,480 12,650
12.0
HD 11.005~11.500 75 145 = 12,330 13,640
95
HD 11.505~12.000 150 12,860 12,330 13,640
HD 12.005~12.500 155 = 13,170 14,630
80 100
HD 12.505~13.000 160 14,630 14,770 16,230
HD 13.005~13.500 16.0 = 17,540 19,110
8
HD 13.505~14.000 85 165 105 17,940 17,540 19,110
HD 14.005~14.100 = 18,710 20,490

BEEBENDY A XMF. 3FUE/NF—F—[CTEIET,

Standard inventory size is available on made-to-order basis, 3pcs/size for order.

sJaweay 19915 paads ydiH



High dpead Yteal Reamearnr

—RRtiHI

( for General Works ]

kL
NVRY—=¥

([ Hand Reamer ]

(¢0.300~2.895mm fiZIK)
(¢0.300-2.895mm Dia. Shape)

o
LS

@D

@mm3d— kR : HRO.OOO (RkbL—kX)
Product Code HROQOOS (1/\045“17“3)

%R (Hand Reamer Specification Table )

HNERZE ( +0.005) 0.005mm& UF

(Tolerance) 0 Bf:M  unit plr?ccereurr?JeFr’]\F
B - AR PD | [E 21 2 R llL ﬁrf?ifET Dv‘f]ﬂ%tbd P | Z#EM  Retail Price
oD longth | Lengih | iergth | Diameter | of Fues | TOMETTO.TMED [0.005mMET
HR 0.300~0.395 } 1.5 s - 7220 | 9,370
- HR 0.400~0.495 2.0 - 6,220 | 8,090
aQ HR 0.500~0.595 30 - 4880 | 6,350
©w HR 0.600~0.695 12 25 - 4,490 | 5,840
o HR 0.700~0.795 20 - 4,060 | 5280
- HR 0.800~0.895 15 35 3.0 ' - 3,800 | 4,920
o] HR 0.900~0.995 4 - 3,550 | 4,620
o 20 40 4.0
- HR 1.000~1.495 3,300 | 3,630 | 4,300
® HR 1.500~1.695 22 45 5o - 3630 | 4,300
3 HR 1.700~1.895 25 50 : - 3,630 | 4,300
@ HR 1.900~1.995 3.0 - 3630 | 4,300
30 60 6.0
— HR 2.000~2.395 2,820 | 3,00 | 3,660
HR 2.400~2.895 35 65 7.0 - 3,100 | 3,660

SENEIFEME  (Recommended Cutting Conditions )

’ U= (om)
U= (m) B E (m /rev.) Removal Amount

=k ] TE&H FIWEZUA Quenched
Eiz 17 Alloy Tool Aluminum and

Reamer Dia. Feed

0.004~0.012 | ~ | 0.05

Workpiece Steels Steels A/ADC tempered 05 0 05
X SCM/SUJ SKH/SKD ~itg'e_:;{c 1 0.008 ~0.024 . 0.08
2 0.016 ~0.048 | 0.08 | ™
3 0.025 ~0.075
4 0.03 ~0.1 0.1
b 5 | 004 ~0.2
C(umén;:)r;ld 5~15 3~10 3~6 3~4 10~20 | 8~15 3~4 6 0.05 <015
7 006 ~018 | 0.1
.1
J—t 190 0.07 ~0.22 0.15
Rer(no?alnl\mmgum ® @ ® @ ® @ @ 12 0.09 ~0.27
14 0.1 ~0.3
16 0.12 ~0.35
) O&%lzﬁi _['J—?{_’c‘] ([ o7y 18 0.13 ~0.4 0.2 0.3
Removal amount is to be set according to size on right table 20 0.15 ~0.45

“Removal Amount” in reference to the upper table number ®~@ .
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= A hL—bA
Straight flutes

ZINASILH
Spiral flutes

(¢2.900~3.975mm fZiK) (¢3.980~20.000mm FZIK)
(¢2.900-3.975mm Dia. Shape) (¢3.980-20.000mm Dia. Shape)

= 1° o
@ re=—

@D

o
=3

2 = ——

&R [ Standard Hand Reamer Specification Table (with Square-ended Shank) )

DELE (+0.005) 0.005mm& U
(Tolerance) Biffi:3  unit price: in JPY
R $D I E 0| £ EL | BEET yvyome2| X ¥ L@ Retail Price

Cak longth | Lengh | iength | Length | of Futes | TOMED[O.TMET [000SMET
HR 2.900~2.970 35 65 7 4 - 3210 | 3,800
HR 2.975~2.995 T e - - 3,800
HR 3.000~3.195 2420 | 2650 | 3,120
HR 3.200~3.975 40 75 8 26 — 2650 | 3,120
HR 3.980~4.005 2420 | 2650 | 3,120
HR 4.010~4.105 80 30 RV - 2650 | 3.120
HR 4.110~4.605 85 9 - 2650 | 3.120
HR 4.610~5.005 2420 | 2650 | 3,120
HR 5.010~5.105 = % 3 - 2650 | 3,120
HR 5.110~5.605 95 - 2650 | 3,120
HR 5.610~5.995 10 - 2650 | 3,120
HR 6.000~6.605 >0 100 38 2760 | 3,050 | 3,600
HR 6.610~6.995 - 3,050 | 3,600
HR 7.000~7.105 55 105 y 2930 | 3230 | 3810
HR 7.110~7.605 110 6 - 3230 | 3810
HR 7.610~7.905 — 3230 | 3810
HR 7.910~7.995 115 42 - - 3,810
HR 8.000~8.105 60 0 3420 | 3760 | 4.440
HR 8.110~8.605 120 - 3760 | 4,440
HR 8.610~8.905 - 3760 | 4,440
HR 8.910~8.995 65 125 - - 4,440
HR 9.000~9.605 13 45 3970 | 4370 | 5160
HR 9.610~9.905 - 4370 | 5,160
HR 9.910~9.995 o 130 — - 5,160
HR 10.000~10.105 o 4270 | 4680 | 5540
HR 10.110~10.605 135 = 4680 | 5540
HR 10.610~10.905 50 - 4680 | 5540
HR 10.910~10.995 75 140 15 - — 5,540

BEEELNDY A X, 28BN A= —ICTERIFT (R SWARIE/NF =5 =) 284 ZIVAFHK10% UPIZT ¢ 1.000mm LD SOZEFEE (3ALLL) ICTERIES B TEERT,

Standard inventory size is available on made-to-order basis, 2pcs/size for order. (Spiral flutes is 3pcs/size). Spiral flute reamers are available with 10% price increase from 1.000mm for made-to-order(3pcs/size)

sJaweay 19915 paads ydiH



sJaweay 19915 paads ydiH

KE

NJRU—=T

([ Hand Reamer ]

Z SNl N

Straight flutes

ANASIH
Spiral flutes

High dpead dteal Reamernr

md—F : HRO.OOO (AL —HKX)

Product Code

HRO.OOOS (RINASILH)

NV RU—=TER (Standard Hand Reamer Specification Table (with Square-ended Shank) )

PN (+0.005) 0.005mm& U
ncremen
(Tolerance) \ O B3 unit price: in JPY
BK-TEPD N E 01| 2 B L | BHEET |veuome2| I M bl b)) AR
Diameter Flute Overall Chamfer Shank Number 1.0meET | 0.1mm&T |0.005meE T
(FEUEE) Length Length Length Length of Flutes | [ncrement | Increment | Increment
HR 11.000~11.105 140 50 4,820 5,300 6,270
HR 11.110~11.605 145 54 - 5,300 6,270
75 15
HR 11.610~11.995 6 - 5,300 6,270
150
HR 12.000~12.105 58 5,530 6,080 7,190
HR 12.110~12.605 155 - 6,080 7,190
HR 12.610~12.995 80 16 = 6,080 7,190
160
HR 13.000~13.105 5,970 6,570 7,750
HR 13.110~13.995 = 6,570 7,750
17
HR 14.000~14.005 62 6,790 - 8,820
85 165
HR 14.010~14.095 - - 8,820
HR 14.100~14.105 - 8,140 9,610
HR 14.110~14.605 170 18 - 8,140 9,610
HR 14.610~14.995 - 8,140 9,610
90
HR 15.000~15.005 175 66 7,850 8,640 10,220
HR 15.010~15.105 - 8,640 10,220
8
HR 15.110~15.995 19 - 8,640 10,220
95 185
HR 16.000~16.105 8,840 9,730 11,500
70
HR 16.110~16.995 - 9,730 11,500
100 190 20
HR 17.000~17.105 10,070 11,090 13,110
HR 17.110~17.995 - 11,090 13,110
200 75
HR 18.000~18.105 11,290 12,420 14,670
105 21
HR 18.110~18.995 = 12,420 14,670
210 85
HR 19.000~19.105 12,700 13,960 16,500
HR 19.110~19.995 = 13,960 16,500
110 220 22 88
HR 20.000 13,820 - -

BEEELADYA X, 28LUE/ 17— —ICTEIET (AN SWRAEIE/NA =5 =) AL ZILAEH110% UPICT ¢ 1.000mmi ED S DSEFEE (3AM L) ICTRIES B TEXET,

Standard inventory size is available on made-to-order basis, 2pcs/size for order. (Spiral flutes is 3pcs/size). Spiral flute reamers are available with 10% price increase from 1.000mm for made-to-order(3pcs/size)



(¢3.980~20.000mn FZ4K)
(¢3.980-20.000mn Dia. Shape)

o
=

Y+ VIMASRTHER (Hand Reamer Square-end Specification Table )

L L
i

4
AN

2
Vv VIEed 5 i R & ¢ Yy VIEed i K Square Width R & ¢
Shank L) [ SREIO Ty Sthare Shank = = = il SqLTare
Diameter 5% Size N2 Tolerance Length Diameter ik Size % Tolerance Length
2.9~3.355 25 8.2~8.6 6.5 9
3.36~3.795 2.8 5 8.7~9.6 7.0 10
3.80~3.975 9.7~10.6 8.0 _8 1 11
3.2 .
3.98~4.1 10.7~12.1 9.0 12
6
4.2~4.6 35 0 12.2~13.6 10.0 13
4.7~5.6 4.0 —0.1 13.7~14.6 11.0 14
7
5.7~6.1 4.5 14.7~16.1 12.0 15
0
6.2~6.6 5.0 8 16.2~17.1 13.0 ~0.15 16
6.7~7.1 55 17.2~18.6 14.0 17
7.2~8.1 6.0 9 18.7~20.0 15.0 18

SENHIEME  (Recommended Cutting Conditions )

e U~ (m) =B (n /rev.)
a2 TEHR FILEZOL Quenched Reamer Dia. Feed

=< (om)
Removal Amoun

i o N v SO 05 | 0.004~0012 |,
@le] SCM/SUJ SKH/SKD ~itgiﬁac 1 0.008 ~0.024 : 0.08
2 0.016~0.048 | 0.08 | ™
3 0.025 ~0.075
. 4 0.03 ~0.1 0.1
it 5 0.04 ~0.12
Cutting Speed 6 005 -~ 01 5
7 006 ~018 | 01
e 2 007 ~022 0.15
MO @ @ @ ® @ @ 12| 009 ~0.27
14 0.1 ~0.3
16 0.12 ~0.35
OBSEIER [U—7R] [THIR 'I 8 O'I 3 ~ 04 02 03
Removal amount is to be set according to size on right table
“Removal Amount” in :efe:ence totthe uppergttable numbegr (E)t~® 20 0.15 ~0.45

sJaweay 19915 paads ydiH
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High dpead dteal Reamernr

=Nl L

( for High-Speed use )

NAANUAINU—=T

([ Hi-Helical Reamer ]

=
2 3
xA S
77}777774 ——
XOBIEAE: ¢ 1.50~ 449> 3
¢ 4.50~10.20 = 2°30° 21
$10.21~16.49 = 3° 02
#@Chamfer angle for ¢ 4.50~10.20mm is 2° 30" instead of 3°. L
= » .
Eamd—FK : HHO.OO
¥ R (Features of Hi-Helical Reamers ) Product Code
W 7 Y »
INIWSNA ZEAERAL. SERD/NA RAU—T[CHRTESEGHIELELTVE T,
Tool life is prolonged by using cobalt high-speed-steel, it better than old high-speed-steel reamer.
2 v R ~W \\-\-ﬁ KUY
AR EXRILDE. YIVEDRIANAL—XICHIHENE T,
It enables excellent downward chip flow due to its left hand spiral flute.
%R (Hi-Helical Reamer Specification Table )
P .
PILEVYN S (+0.005) 0.0]rﬂqleﬁg
(Tolerance) B{fi:[g  unit price: in JPY
B UE D b3 [E 21 E‘Fﬁa!n 20 EUL %ﬁji‘:fET ps| bﬁsz I=EE(  Retail Price
Diameter Flute Body vera amfer Number 0.1m&V 0.01m&ED
L (IFUFE) Length Length Length Length of Flutes Increment Increment
oot HH 1.50~1.59 2,150 3,630
% 170179 0:376 3280
E HH 1.80~1.89 10 25 s & 9.670 0.820
o HH 1.90~1.99 8,870 9.950
- 2
HH 2.01~2. 3,94 4.73
7 e 35 g ; o E—
HH 2.90~ 3, 473
Dk HH 3.00~3.49 20 45 70 3.040 3640
0 HH 3.50~4.49 22 55 80 3.040 3.640
o HH 5:20~2.00 2 o > 3:040 3640
3 HH 6.01~6.49 30 65 100 3.300 3.960
D) HH 6.50~7.00 75 110 3,300 3,960
’ RS, R o —
HH ~8. 3, ‘,
HH 8.01~8.49 90 125 3.940 4730
HH 8.50~9.00 3,940 4.730
HH 9.01~9.49 20 95 135 2320 5190
HH 9.50~10.00 150 3 4,320 5,190
HH 10.01~10.49 4,580 5.510
HH 10.50~11.00 155 5 4,580 5,510
HH 11.01~11.49 45 110 6.170 7.390
HH 11.50~12.00 160 6,170 7.390
HH 12.01~12.49 6,600 7.880
HH 12.50~13.00 165 6,600 7.880
S o
HH 14.01~14.49 ™ 1s 170 7.800 9,340
HH 14.50~15.00 120 175 9,050 0,900
HH 15.01~15.49 4 1,220 3,450
HH 15.50~16.00 125 180 3,780 6.520
HH 16.01~16.49 7.010 20,440

SEEIFKME (Recommended Cutting Conditio

1 P& & , U—vft U—vff
ot | e | ey, UvEm | yBmie) | pemol Aot [ UTYEW | muB@m/en) | removal Amount
Workpiece Steels Reamer Dia. Feed = Reamer Dia. Feed 5
00 SCMISUJ
mE I 5.908 0L 0.08 2 0.07~0.22 0.2
(m/min) . .
Cutting Speed 3 0025 ~ 0075 1 2 009 ~ 027 03
4 0.03 ~0.1 0.1 14 0.1 ~0.3
Lom) ® ® ® 5 0.04 ~0.12 16 0.12~0.35 0.4
emoval Amoun _ _ 6 0.05 ~0.15
OFESIFER [U—7R] (TG 7 0.2
Removal amount is to be set according to size on right table 0.06 ~0.18 .
“Removal Amount” in reference to the upper table number @ . 8

BEEBELDNDOT A X(F. 3AWUE/NA—F—[CTEIFT,
Standard inventory size is available on made-to-order basis, 3pcs/size for order.
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High Spead dteal Reamernry

>k AY = J/\?JI]IFH

( for Taper Pin Holes )

FP
F—I\EYU—T
(1/50)

( Taper Pin-Reamer
(1/50) ]

7-1°1/50 Taper1/50 7-1° 1/50 Taper1/50

¢ D2
D
@ D1
®d
¢ D2
)
¢ D1
®d

a _1a
01 02 01 02
L L
@ 0.5mn~ ¢ 2.5mmAZIK ¢ 3.0mn~ ¢ 16.0mmfAZ4K T
®0.5mn - ¢ 2.5mm Dia. shape ¢3.0mm -¢ 16.0mm Dia. shape

BEd—R : HPO.O

Product Code

&R (Taper Pin-Reamer (1/50) Specification Table )

Biffi:F9  unit price: in JPY

R -FOEOD | IEERYD2 |[AHER ¢D1| I EL1 | 2 Bl |YvYI@B¢d|YryIR 02| ¢DiE ¥ % |FREEfd Retail Price
Nominal Diameter Diameter Flute Overall Shank Shank a Number [z ~Np—RrT[ZS4S5ILF
Size of Small End | of Large End |  Length Length Diameter Length ¢Dpoint of Flutes |Straight Flute | Spiral Flute
% HP 0.5 0.44 0.70 13 35 1.5 22 3 6,760 - T
% HP 0.6 050 | 0.98 6,270 - S
24 38 wn
% HP 0.7 0.60 1.08 5,520 - S
% HP 0.8 070 | 1.26 5520 | - ®
28 42 2.0 o
% HP 0.9 0.80 1.36 14 4,820 - v
% HP 1.0 0.90 1.54 4,820 - E
32 46 =
% HP 1.1 1.00 1.64 4 4,640 - r?
* HP 1.2 1.10 1.82 4,640 - =
36 50 3
% HP 1.3 1.20 1.92 95 4,640 - @
. (2]
% HP 1.4 1.30 2.14 4,640 -
42 57 15
% HP 1.5 1.40 2.24 5 3,740 -
¥ HP 2.0 1.90 2.86 3,470 -
48 68 3.0 20
% HP 2.5 2.40 3.36 3,470 -
HP 3.0 2.90 416 63 85 4.0 22 3,470 3,810
HP 4.0 3.90 5.42 76 100 5.0 24 3,560 3,910
HP 5.0 490 6.56 83 110 6.0 27 4,500 4,950
HP 6.0 5.90 8.00 105 135 8.0 30 6 5,330 5,870
HP 7.0 6.90 9.24 117 152 ' 6,000 6,610
HP 8.0 7.90 10.80 145 180 10.0 35 8,880 9,790
HP 9.0 8.90 12.00 155 190 12,170 | 13,400
HP 10.0 9.90 13.40 175 215 12.0 12,770 | 14,040
% HP11.0 10.80 14.30 40 17,050 | 18,760
HP12.0 11.80 15.60 190 230 14.0 20,140 | 22,150
HP 13.0 12.80 17.00 ' 8 22,330 | 24,580
210 255 45 10
% HP14.0 13.80 18.00 16.0 27,740 | 30,530
*% HP15.0 14.80 19.20 220 270 18.0 50 32,000 | 35,220
HP 16.0 15.80 20.40 230 280 ' 35,670 | 39,260

A RU— bADNEN RO RINA SIVRE ZEERE GARULE/ 14— —) [CTRESBTIEEF T,
Straight flutes size and Spiral flutes is available on made-to-order basis, 3pcs/size for order.
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KRB D BEFE(ZES | C @ Quotation for Special tool

1 SR EEMEIEE (Specialty items detail)

18 B (Detail) D —IZERDLFR (Name of reamer parts)

TEHHE BffER/AEEE ot
Tool materials Chamfer length ; v
&ftE (Chamfer) HEk (Flutes) (Stright shank)
I—F4VIMI | AAk—IUAt 2 , |
Coating Qil hole E T
NV S %7
(RN ERfE A
Eéﬁﬁe%?aﬂi Step between flute and (Stright shank)
shank SUR
(Land width) =<
HRR AP V) e
f argin wi PORER (S ti
Shape of flute Shank and neck diameter i I Relieved land) Tf58h (Square portion)
HHZ (Flute) o
T F— IR F<LVE(Tooth face)
Number of flutes Back-taper
E—)L(Heel)
IR/BTR 2K | YvVIELE
Flute/Body/Overall Corner width of shank

2 A5V GEEENI (Specialty items detail)

3 OEREIE
FRABEEERE LS, E-mail X FAX [CTTEASEOELBFET,

Contact Information: Please contact us by facsimile or E-mail with your specified order information.

P.50 #¥%U—~YR®EI5—L



Swia)l JopJo-01-apei

aiEy—v
CyU—X

[ C Series ]

S EY4 SR Made-to-order items

—hxthiHl44. 7N TH

( for General Works / for Deep Hole ]

ER ([ C Series Specification Table )

¢d h6

Bamd— kK : CCO.000

Product Code

v VIR —BFE (Shank Specification )

3;1%/&-7—‘% ( +0.00 5) HERDDEERH VvV 7%(d) HERDDOEEE VvV 71%(d)
(Tolerance) 0 M T HifEhE L T BTk
291 3.005 2.9 7.51 7.605 7.5
_&Egg-m%qs D sgﬁl1 EB'FaElZ O@ELH %ﬁjifEB ﬁ bﬁa %ﬁtﬁ_{iﬁ 3.01 3.105 3.0 7.61 7.705 7.6
IAELEl Wi © Ve Bl [ NUrokE) - K 3.11 3.205 3.1 7.71 7.805 7.7
(FFUSTE) Length | Length | Length | Length |of Flutes Price i = 2 ] o 78
CC 2.910~3.000 3,640 3.31 3.405 33 7.91 8.005 7.9
3.41 3.505 3.4 8.01 8.105 8.0
€C3.005~3.995 4 3,750 351 3.605 35 8.11 8.205 8.1
361 3.705 36 8.21 8.305 8.2
€C 4000 3.840 371 3.805 37 8.31 8.405 8.3
CC 4.005 20 40 80 0.5 4,310 3.81 3.905 3.8 8.41 8.505 8.4
3.91 4.005 3.9 8.51 8.605 8.5
CC4.010~4.995 4,310 4.01 4.105 4.0 8.61 8.705 8.6
411 4.205 41 8.71 8.805 8.7
ey G 4.21 4305 42 8.81 8.905 8.8
CC 5.005 5,080 4.31 4.405 4.3 8.91 9.005 8.9
4.41 4505 4.4 9.01 9.105 9.0
CC5.010~5.995 5,080 451 4.605 45 9.11 9.205 9.1
461 4705 46 9.21 9.305 9.2
€C6.000 5.520 471 4.805 47 9.31 9.405 93
491 5.005 49 9.51 9.605 9.5
CC6.110~6.995 7,230 5.01 5.105 5.0 9.61 9.705 9.6
50 100 0.8 5.11 5.205 5.1 9.71 9.805 9.7
€C7.000 8.550 5.21 5.305 5.2 9.81 9.905 9.8
CC7.005~7.955 9,590 5.31 5.405 5.3 9.91 10.005 9.9
5.41 5.505 5.4 10.01 10.105 10.0
€C 8.000 9,930 551 5.605 55 10.11 10.205 10.1
5.61 5.705 5.6 10.21 10.305 10.2
€C 8.005 6 10,920 5.71 5.805 5.7 10.31 10.405 10.3
5.81 5.905 5.8 10.41 10.505 10.4
CC8010~8995 25 R 5.91 6.005 5.9 10.51 10.605 10.5
CC 9.000 11,720 6.01 6.105 6.0 10.61 10.705 10.6
6.11 6.205 6.1 10.71 10.805 10.7
€C9.005~9.995 12,440 6.21 6.305 6.2 10.81 10.905 10.8
6.31 6.405 6.3 10.91 11.005 10.9
e sy 60 15 13410 6.41 6.505 6.4 11.01 11.105 11.0
CC 10.005~10.995 14,730 6.51 6.605 6.5 11.11 11.205 111
1.0 6.61 6.705 6.6 11.21 11.305 11.2
CC 11.000 15,580 6.71 6.805 6.7 11.31 11.405 11.3
6.81 6.905 6.8 11.41 11.505 11.4
CC11.005 16.310 6.91 7.005 6.9 1151 | 11.605 | 115
CC 11.010~11.995 17.020 7.01 7.105 7.0 11.61 11.705 11.6
711 7.205 7.1 11.71 11.805 11.7
CC 12.000 70 130 17,640 7.21 7.305 7.2 11.81 11.905 11.8
7.31 7.405 7.3 11.91 12.005 11.9
€C 12.005~12.100 18.280 7.41 7.505 7.4 12.01 12.1 12.0
SEROBEICKY. 2016 F 12 B 1 BUBOTEIHN S, —BT A RCO=FFE L TREEMENESE TEL TEICBUFE LR,
SR EDNSLHSE | BS. XEHFOT VOLI8 CTHE. MEEEEFELTBVET. CTROFELEUKBEVEBLLEFEFET.
SEEBERR T A X : CC6.110 LU E

SZEEEICDE,

3R L NA I D ESDEHEICRIF T,

Made-to-order from 3pcs/size for order.



ZF 4 EEER Made-to-order items

—RstiRI4 A fREEEheiEA

( for General Works / for Automatic lathe )

(¢1.000mm ~ ¢ 2.895mmAZIK)
(¢ 1.000mm ~ ¢ 2.895mn Dia.shape)

(62:900m 0 12.100mA) [ Short Reamer )

(¢2.900mn-¢ 12.100mm Dia. shape)

¢d hé

21
22

L @amd— kK : HBO.OOO

Product Code

¥ R (Features of Short Reamer )

L 4 & CA A —
SEIEERRE BV IRICEY. S ™
Eﬁg$ ° E*%E’JDID‘ Eﬁgo High rigid flute shape Eﬁ'€$ Automatic lathe
Highly rigid flute shape and a short flute, .
which enables highly efficient and precise reaming. HOTE = i »  NCizs
Short flute High precision N.C. machine
N — — RN
JINILVMNARICF.P.BO—FT1 0 &L, . —
Y | H =7¥Fop ~—n N
im‘j‘rg_*%,lg b\ rE']J:o Cc?ml;lnshlsg: gzjjsleer Long tool life ’ 77—.{ 7t/ g
It's made of Cobalt high-speed steel coated with and e coting I D
F.P.B Coating, improve wear proof up.
&R (Short Reamer Specification Table )

WERE (+0.005) 0.005mm & T
(Tolerance) 0 &(f:[M unit price: in JPY
et TEPD R 01 BFE 02 £ 8B L Y IEed Bff=RB A s
Diameter Flute Body Overall Shank Chamfer Number Retail Pri

(FFUEE) Length Length Length Diameter Length of Flutes SElIATES
HB 1.000 ~ 1.100 12 - 0 0.2 6,710
HB 1.105 ~ 1.600 16 - : 6,410
HB 1.605 ~ 2.100 - 50 3.0 =HLEYS 4 6.410
HB 2.105 ~ 2.600 - 0.3 6,080
HB 2.605 ~ 2.895 20 - 60 6,080
HB 2.900 ~ 3.100 . 6,190
HB 3.105 ~ 4.100 30 307teyy 04 7,250
HB 4.105 ~ 5.100 40 8,320
HB 5.105 ~ 5.600 35 65 : 8,550
HB 5.605 ~ 6.100 5.0 8,550
HB 6.105 ~ 6.600 : 8,960
HB 6.605 ~ 7.100 25 6 8,960
HB 7.105 ~ 8.100 6.0 05 10,490
HB 8.105 ~ 8.600 0 20 : 11,470
HB 8.605 ~ 9.100 11,470
HB 9.105 ~ 10.100 8.0 12,340
HB10.105 ~ 10.600 14,060
HB10.605 ~ 11.100 14,060
HB11.105 ~ 12.100 30 45 80 10.0 14,800

SEHIKM  (Recommended Cutting Conditio

U= (om)
Removal Amount
S c ®

_ U—=&(mm) | %08 (m/rev.)

. =g TE&H ATYVR b = |- RE Quenched
HHIA Alloy Tool Stainless and

Workpiece Steels Steels Steels Aluminum tempered

Reamer Dia. Feed

1 |0.008~ 0.024 <
SCM/SUJ SKH/SKD SuUs FC/FCD Steel

AA8E ~aonRo 2 0016~0048] 0.08 | 08 | 008 =

3 [0.025~0.075 ®
& 4 0.03 ~0.1 0.1 0.1 8‘

(0N 10~25 6~20 | 6~20 | 5~10 | 5~10 6~15 10~30|10~25| 5~10 5 1004 <012 :
Cutting Speed . . o
6 0.05 ~0.15 =
7 0.1 =

U—<{% 0.06 ~0.18 ’ 0.2 @
(omn) ® ® ® @) ® ® 6) @ ® 8 0.15 _
Removal Amount 9 ’ g
0.07 ~0.22 0]

10 3

OBSBER [U—TK] [CHIE 12 0.09 ~0.27 0.3 o

Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number ®~®). - .

SEFEEICDE, 3FULE A NAF T D SDEYECIRUET,

Made-to-order from 3pcs/size for order.



N

MT
INA-AUAID
y—3

[ MT Hi-Helical Reamer )

=Nl

¢ 1.50~ 4.49 = 3°
XOBMEAE : ¢ 4.50~10.20 = 2°30°
$10.21~16.49 = 3°

#(@Chamfer angle for ¢4.50~10.20mm is 2° 30’

( for High-speed use )

ZF 4 EEER Made-to-order items

instead of 3°.

TEFR  (Morse Taper Shank Hi-Helical Reamer Specification Table )

MT. No

21

22

Emd— K : HHO.OOMT

Product Code

HBNE (+9.005) 0.0 mm& O
(Tolerance) Bffi:[  unit price: in JPY
B-TESD A E 01| BFEL2 | £ B L | YvYIMTINo. | BRERT A B (T Retail Price
Diameter Flute Body Overall Shank Chamfer Number 0.1mme&t 0.01mmeV

(IFUEE) Length Length Length MT No. Length of Flutes Increment Increment

HH 3.00MT 20 5,260 -

HH 4.00MT 22 44.5 10 3 2 5,260 =

HH 5.00MT 25 54.5 120 4,910 -

HH 6.00MT 4,910 =
HH 6.01TMT ~6.49 30 64.5 130 5,020 5,990
HH 6.50MT ~7.49 35 74.5 140 5,020 5,990
HH 7.50MT ~8.49 84.5 150 1 5,230 6,260
HH 8.50MT ~9.49 3 5,260 6,320
HH 9.50MT ~10.49 94.5 160 5,440 6,520
HH 10.50MT ~11.49 5,770 6,920
HH 11.50MT ~12.49 40 104.5 170 6,140 7,370
HH 12.50MT ~13.49 7,370 8,800
HH 13.50MT ~14.49 1145 180 7,820 9,360
HH 14.50MT ~15.49 120 200 8,470 10,170
HH 15.50MT ~16.49 45 125 205 9,880 11,850
HH 16.50MT ~17.49 5 10,900 13,050
HH 17.50MT ~18.49 130 210 11,850 14,240
HH 18.50MT ~19.49 2 12,560 15,080
HH 19.50MT ~20.49 140 220 4 13,330 16,000
HH 20.50MT ~21.49 150 230 14,810 17,760
HH 21.50MT ~22.49 50 15,940 19,110
HH 22.50MT ~23.49 160 240 17,190 20,630
HH 23.50MT ~24.49 151 250 18,820 22,580
HH 24.50MT ~25.49 156 255 20,520 24,640
HH 25.50MT ~26.49 22,400 26,870
HH 26.50MT ~27.49 161 260 g 24,950 29,920
HH 27.50MT ~28.49 60 6 27,540 33,070
HH 28.50MT ~29.49 171 270 28,410 34,120
HH 29.50MT ~30.00 65 29,420 35,300

SEHIRME  (Recommended Cutting Conditions )

SEEEICDOE. 3RULENA I —DSDEUEICIRVE T,

Made-to-order from 3pcs/size for order.

PN ) U—=f(om) ; U—=f(dmm)
< it " iﬁm ﬁig U — & (mm) LB (n /rev.) Removal Amcm)rtnmt Y — & (un) Y B (mn /rev.) Removal Amngt
3 Workpiece Steefs e Reamer Dia. Feed Reamer Dia. Feed ®
® C | SCWSU | FeReD 0.025 ~ 0.075 12 0.09 ~0.27 03
o B 4 0.03 ~0.1 0.1 14 0.1 ~0.3 )
pS e 5 0.04 ~0.12 16 0.12~0.35
a =g | 6 0.05 ~0.15 18 0.13~0.4 0.4
D ~
:. Rer(notvz\rg\':lngum @ @ @ ® ; 006 -~ 01 8 02 L 213 04
—

D OBSRER [U—2R] WK
3 Removal amount is to be set according to size on right table 190 0.07 ~0.22 0.3
wn “Removal Amount” in reference to the upper table number @ . -



¥ & BEfR Made-to-order items FP
[ ] [ ]
ﬁﬂ”ulm ( for Deep Hole ]

@D

FvyF¥2o
y—7
[ Chucking Reamer with
Straight Shank ]

) 01.0~041FTOTA ARBRELEYIFIRTT,
¢ 1.0~ ¢4.1:Point Center

o
S

TiER

BHEd—R : HCO.O

Product Code

[ Chucking Reamer with Straight Shank Specification Table ]

Bifi:[3  unit price: in JPY

Diameter n = Body Overall Shank Chamfer Number Retail Price
(FEUEE) Length Length Diameter Length of Flutes
HC 1.0 1.0 0.2 14,130
20 80
HC 1.5 1.5 12,680
4
+0.007
HC 2.0 1.9 11,660
+0.002 25 100
HC 2.5 2.0 0.5 10,410
HC 3.0 2.5 9,370
110
HC 4.0 35 8,920
+0.009 30
HC 5.0 16:004 120 4.0 7.730
HC 6.0 130 5.0 8,060
HC 7.0 35 140 8,680
6.0 6 I
HC 8.0 +0.012 150 8,680
HC 9.0 +0.006 40 7.0 9,110
160 1.0
HC 10.0 9,370
8.0
HC 11.0 9,940
170
HC 12.0 45 9.0 9,940
HC 13.0 180 11,500
10.0
HC 14.0 +0.015 190 11,500
HC 15.0 +0.007 50 11.0 13,130
HC 16.0 200 13,590 %
12.0 8 =
HC 17.0 15,960 A-
15 Q
HC 18.0 55 15,960 S
220 o
HC 19.0 +0.017 14.0 18,860 ;‘r
+0. 0
HC 20.0 s 60 230 18,860 3
0

SEFEEICDE, 3FULE A NAF T D SDEYECIRUET,

Made-to-order from 3pcs/size for order.



S EY4 SR Made-to-order items

KE

OYoNnJR

AbL—HH
Straight flutes

y—7

( Long Hand Reamer )

ZINASILA
Spiral flutes

G4 TMUTRIRELEYITT . ¢3.0mUATD. ¥+ IRIFLT ¢3.0m. ﬁt%j_ I{‘ . HLO O
Product Code

%R (Long Hand Reamer Specification Table )

;[ unit price: in JPY

B-NZE oD » o= I R |2 R L| BHERT FIN - Z b L — N TEHEE S 21N 5L IS
Diameter L P Flute Overall Chamfer Number Straight Flute Spiral Flute
(FUFE) Length Length Length of Flutes Retail Price Retail Price
HL 1.0 18,310 -
40 80 4
HL 1.2 20,150 =
HL 1.5 +0.007 50 5 4 15,890 -
HL 2.0 +0.002 6 12,580 -
HL 2.5 100 7 11,360 -
60
HL 3.0 9,600 =
+0.009
HL 4.0 10004 . 8,750 -
+0.007 —
HL 3.0 oo 13,880
HL 4.0 +0.009 80 120 12,120 -
HL 4.5 +0.004 9 12,120 13,330
+0.007 —
HL 3.0 10005 . 15,590
HL 4.0 140 15,590 =
100
HL 5.0 9 14,630 16,090
+0.009
HL 6.0 +0.004 150 10 13,820 15,230
HL 5.0 9 6 15,720 17,300
HL 6.0 120 160 10 14,500 15,960
+0.012
HL 7.0 +0.006 11 15,590 17,170
+0.009
HL 6.0 +0.004 10 19,880 21,870
HL 7.0 11 19,710 21,680
<
[0
% HL 8.0 +0.012 12 17,610 19,380
& HL 9.0 +0.006 150 200 13 20,170 22,200
g_ HL10.0 14 22,520 24,760
®
= HL11.0 +0.015 .5 24,760 27,240
®
3 HL12.0 +0.007 25,440 27,990
0n

~
o~



TiER

@D

( Long Hand Reamer Specification Table )

i unit price: in JPY

B5(- AR oD N o= A R |2 R L | BHERT DS A b — M HREE( AN 5 )V TSR
Diameter T Flute Overall Chamfer Number Straight Flute Spiral Flute
(FFUFE) Length Length Length of Flutes Retail Price Retail Price

HL13.0 16 26,920 29,620
HL14.0 +0015 150 200 17 8 29,540 32,510
+0.007
HL15.0 18 32,180 35,390
HL16.0 19 33,810 37,190
HL 8.0 12 22,570 24,840
+0.012
HL 9.0 +0.006 13 24,100 26,510
HL10.0 14 6 26,840 29,530
HL11.0 28,380 31,210
15
HL12.0 29,830 32,820
HL13.0 16 32,790 36,080
HL14.0 +0015 200 250 17 34,280 37,730
Hiso | 10007 18 38,160 41,960
HL16.0 19 39,320 43,240
HL17.0 20 40,560 44,620
HL18.0 41,750 45,930
21
HL19.0 +0.017 5 42,910 47,200
Hi200 | 10008 22 47,700 52,490
HL15.0 18 54,650 60,110
HL16.0 +0015 19 57,330 63,080
Hizo | 10007 20 60,610 66,670
250 300
HL18.0 62,300 68,540
21
HL19.0 +0.017 65,760 72,340
HL20.0 +0.008 22 67,460 74,190

RELEEICDE,

3FLENA =T DO DEYEICIRIFT,

Made-to-order from 3pcs/size for order.

Swia)l JopJo-01-apei



S EY4 SR Made-to-order items

EETT?EEHEEC [ Adjustable )

kL
PIvARIDN

TR

([ Adjustable Reamer )

Emd— R : ARO(8A ~ M)

Product Code

Bl b1 XADBE

SRELEnE12.00mm~13.50mm D2, 0.1mmfR VT
FRULEES

151!

0.01mmRUEL -+

15020V —7IciEX!

s pis —XOU—T T, YUYKU—3 0D
HETEDRETVRE ! gtssommenrizs !

# ~
|| ne<ns REAES

TU—R{EN) DEyMIET
NEZBEICHBTEX T,

¥ B (Features of Adjustable Reamer )

HEERRICKELUVBHSIITI B ET, [LEEBEDHLFLHTIEE,

Wide range of enlarging hole operation is possible by adjusting diameter step by step.

HNFZBEICRBTESDT. REYESLEONIICREE,

Ideal for reaming by seeing actual size to adjustable blade diameter.

— BEUCTEDITICENTH, NI TEUERS ZRABULBHSTAOINER 2D TEAN.

Economical in use many times by processing same hole and arise from abrasion when processing.

Y442 20 BET. #150mm(6.35 ~ 56mm) DEEE%ZS/\—1IEE,

Just 20 types of adjustable reamer cover diameters ranging from 6.35 to 56 mm.(adjustable range is 50mm)

C{EREDEE ([ Attention)

VIHIBAIEEE R O IR, BT BBUTERALTTEL,

Please do not spin counter-clockwise as nut may loosen while reaming.

FYNSESICE<EHTITERALTTEWL, it : [SEmflryh] 1:9 [v2Tfl]

Please tighten the adjusting nuts properly. Basically the ratio of tightening the nuts should be 1 Forehead-side:9Shank-side.

HDZEEFE. BICEWEAULLBVKSICLTTRE,

When moving spare blades, please clean the grooves of adjustable reamer body.

FHEMEILA DM IZUIHEZAWVS LERDI KB E T,

Better result can be obtained by using cutting-oil when reaming materials, except for casting materials.

U—IRBDBVERVTIN, &ERIZ@ 0.05 ~¢ 0.15mAEHTI

It is better to have a smaller removal amount, but normally removal amount is between 0.05mm and 0.15mm in diameter.

EHEHELTHWLWSESR. YVUYRU—I KUEREE 20 ~ 30%&E&ELT. T (CUIHIBZRAWVTIITULTLEE L,

In case of use by a machine, please ream at cutting speed 20 ~ 30% slower than solid reamer and using plenty of cutting-oil.

Swia)l JopJo-01-apei




HEA B HE Overall Length

vvvvvvvvvvvvvvv

B‘I/alde Slots i 2EL i
S L —— - o) |grie

>

HAES Y b 7L — K Blade A
= e EEESF o PR
Adjusting nut A ff % B Chamfer fiijustin/g - /S)r(]'a; P:7
HoBL—
Flute of reamer
Ti%ER  (Adjustable Reamer Specification Table )
Biffi:F9  unit price: in JPY
SREEEEE Y PEpp—
mist.czx | Rangeol |2 E(mm) Ll ¥ K 0 hidddl N B K ly_zammE
Feize Adjustment | Overall Blade fig & No. of P Weight
(mm) Length Length | size of Square | Shank Dia. Blades Retail Price in Case
AR 8A 6.35~7.15 83 2.8 3.6 8,010 13
35
AR 7A 7.15~7.95 91 3.2 4.0 8,010 17
4
ARGA | 7.95~8.70 107 8,010 26
5.0
AR 5A 8.70~9.50 112 4.0 8,010 30
38
AR 4A 9.50~10.25 121 5.4 8,210 37
AR 3A 10.25~11.00 127 4.5 6.0 8,210 45
AR 2A 11.00~12.00 134 6.9 8,400 59
42 55
AR A 12.00~13.50 141 7.3 8,400 71
AR B 13.50~15.00 146 45 6.5 8.2 8,570 90
AR C 15.00~16.75 166 58] 7.0 9.0 8,920 129
ARD 16.75~18.25 172 56 8.0 10.5 9,980 172
AR E 18.25~19.75 178 64 9.0 11.8 10,730 227
6
AR F 19.75~21.50 188 67 10.0 13.3 11,410 292
AR G 21.50~23.75 204 76 12.0 14.8 12,500 393
AR H 23.75~27.00 230 83 13.0 16.4 14,250 525
AR 27.00~30.25 254 86 16,050 785
15.0 19.0
AR J 30.25~34.25 280 98 19,640 945
AR K 34.25~38.00 305 109 17.0 22.0 23,190 1360
AR L 38.00~46.00 356 113 21.0 27.0 33,880 2115
AR M 46.00~56.00 407 128 26.0 34.0 55,250 3600

#2017F4R 1B &Y BSENZ LE U,
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T\T_I'ifﬁ% Table of standard tolerance grades for holes

S el
M07<1:;eﬂ tﬁan LesL\gl ;Irian 6 7 8 9 6 7 8 9
+0.020 +0.024 +0.028 +0.039 +0.012 +0.016 +0.020 +0.031
. > +0.014 +0.014 +0.014 +0.014 +0.006 +0.006 +0.006 +0.006
+0.028 +0.032 +0.038 +0.050 +0.018 +0.022 +0.028 +0.040
> ° +0.020 +0.020 +0.020 +0.020 +0.010 +0.010 +0.010 +0.010
+0.034 +0.040 +0.047 +0.061 +0.022 +0.028 +0.035 +0.049
° 10 +0.025 +0.025 +0.025 +0.025 +0.013 +0.013 +0.013 +0.013
+0.043 +0.050 +0.059 +0.075 +0.027 +0.034 +0.043 +0.059
10 18 +0.032 +0.032 +0.032 +0.032 +0.016 +0.016 +0.016 +0.016
+0.053 +0.061 +0.073 +0.092 +0.033 +0.041 +0.053 +0.072
1® 30 +0.040 +0.040 +0.040 +0.040 +0.020 +0.020 +0.020 +0.020
Bask Dimaneion G H
Moretkan Less than ® 7 £ e E 7 £ ®
+0.008 +0.012 +0.016 +0.004 +0.006 +0.010 +0.014 +0.025
- 3 +0.002 +0.002 +0.002 0 0 0 0 0
+0.012 +0.016 +0.022 +0.005 +0.008 +0.012 +0.018 +0.030
3 e +0.004 +0.004 +0.004 0 0 0 0 0
+0.014 +0.020 +0.027 +0.006 +0.009 +0.015 +0.022 +0.036
e 10 +0.005 +0.005 +0.005 0 0 0 0 0
+0.017 +0.024 +0.033 +0.008 +0.011 +0.018 +0.027 +0.043
10 8 +0.006 +0.006 +0.006 0 0 0 0 0
+0.020 +0.028 +0.040 +0.009 +0.013 +0.021 +0.033 +0.052
8 %0 +0.007 +0.007 +0.007 0 0 0 0 0
B2 Dimansien K m
Mﬁeﬁtﬁan Les%{jclflan 5 6 7 5 6 7 6 7
0 0 0 —0.002 —0.002 —0.002 —0.006 —0.006
. : —0.004 —0.006 —0.010 —0.006 —0.008 —0.012 —0.012 —0.016
0 +0.002 +0.003 —0.003 —0.001 0 —0.009 —0.008
> ° —0.005 —0.006 —0.009 —0.008 —0.009 —0.012 —0.017 —0.020
+0.001 +0.002 +0.005 —0.004 —0.003 0 —0.012 —0.009
° 10 —0.005 —0.007 —0.010 —0.010 —0.012 —0.015 —0.021 —0.024
+0.002 +0.002 +0.006 —0.004 —0.004 0 —0.015 —0.011
10 18 —0.006 —0.009 —0.012 —0.012 —0.015 —0.018 —0.026 —0.029
+0.001 +0.002 +0.006 —0.005 —0.004 0 —0.018 —0.014
8 > —0.008 —0.011 —0.015 —0.014 —0.017 —0.021 —0.031 —0.035




A4 VF (in) DDEH S = U X— M) (mm) NDIRER

Inch to mm conversion table

HREIE: 1in=25.4mn
in in mm in in mm
1/64 0.015625 0.3969 33/64 0.515625 13.0969
1/32 0.03125 0.7938 17/32 0.53125 13.4938
3/64 0.046875 1.1906 35/64 0.546875 13.8906
1/16 0.0625 1.5875 9/16 0.5625 14.2875
5/64 0.078125 1.9844 37/64 0.578125 14.6844
3/32 0.09375 2.3812 19/32 0.59375 15.0812
7/64 0.109375 2.7781 39/64 0.609375 15.4781
1/8 0.125 3.175 5/8 0.625 15.875
9/64 0.140625 3.5719 41/64 0.640625 16.2719
5/32 0.15625 3.9688 21/32 0.65625 16.6688
11/64 0.171875 4.3656 43/64 0.671875 17.0656
3/16 0.1875 4.7625 11716 0.6875 17.4625
13/64 0.203125 5.1594 45/64 0.703125 17.8594
7/32 0.21875 5.5562 23/32 0.71875 18.2562
15/64 0.234375 5.9531 47/64 0.734375 18.6531
1/4 0.25 6.35 3/4 0.75 19.05
17/64 0.265625 6.7469 49/64 0.765625 19.4469
9/32 0.28125 7.1438 25/32 0.78125 19.8438
19/64 0.296875 7.5406 51/64 0.796875 20.2406
5/16 0.3125 7.9375 13/16 0.8125 20.6375
21/64 0.328125 8.3344 53/64 0.828125 21.0344
11/32 0.34375 8.7312 27/32 0.84375 21.4312
23/64 0.359375 9.1281 55/64 0.859375 21.8281
3/8 0.375 9.525 7/8 0.875 22.225
25/64 0.390625 9.9219 57/64 0.890625 22.6219
13/32 0.40625 10.3188 29/32 0.90625 23.0188
27/64 0.421875 10.7156 59/64 0.921875 23.4156
7/16 0.4375 11.1125 15/16 0.9375 23.8125
29/64 0.453125 11.5094 61/64 0.953125 24.2094
15/32 0.46875 11.9062 31/32 0.96875 24.6062
31/64 0.484375 12.3031 63/64 0.984375 25.0031
1/2 0.5 12.7 1 1 25.4
in 1 2 3 4 5 6 7 8 9
mm 25.4 50.8 76.2 101.6 127.0 152.4 177.8 203.2 228.6
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ESIAER DURIL-<EHFERVOY I Y TIVCRT —IVICHT B5E{LIHIRE(E)

Hardness conversion tables(approximate conversion values for Brinnel hardness, indentation width and Rockwell C scale)

Ey h—EE
(HV)
Vickers hardness

U RIVEEE (HB) OvJ9 TIVES
Brinnel hardness Rockwell hardness
(HRA) (HRB) (HRC)
AZT =)L BZ&—)L CRT—Ib
faE60kgf 8 100kgf @& 150kgf
AR FAPEY FH$EF Z1./16inkk TAVEY FHEET
Standard ball Scale A Scale B Scale C

60kgf load 100kgf load 150kgf load
Diamond 1/16-inch-diameter Diamond

spheroconical

Steel sphere

spheroconical

Y aTES
(Hs)
Shore hardness

5[sRIEE
(N/mi)
Tensile strength

HE KFHROHFE ASTME 140 KUK (SAE-ASM-ASTMA'SEICRELIEBDTHB) -
KPIEN () ADBFRSTURBLSNIBLEEDENDTH S,

Notes:Numeric of boldface is extract from ASTM E 140. Numeric in parenthese on the list are not often used.




U—INMIDSITINYa—-F42VT

Trouble shooting

NS Trouble

R &  Probable Cause

i ZK  Remedy

TEDEBIK

Abnormal enlargement

of hole diameter

Tip shape is not symmetrical

BIIEAEMNEL, BIEAEEAREL<TS,
Too small chamfer angle Increase the chamfer angle
FHEREDET T3, PHIREZE< T %,
Cutting speed too fast Decrease the cutting speed
NEDEREEFE AHRDFTD T 5t/ ZVDMBEEZARBEIEN T, XS HBEDORVIHIERICEET 5,
i Insufficient cooling Change position of cutting oil nozzle. Increase flow rate. Use more high lubricant oil
Abnormal peripheral " N —
) N—=I VML, U—YDREEE,
abrasion Margin width too wide Change reamer design
BIFBEHNE, RIFAZERELT B,
Too small relief angle Increase the relief angle
WHIFDEE L U—YDOMBEZEELET .
Workpiece material too hard Select reamer material again
TIROEAY TROMHY Z18< T
TRDEIHY - N Bent drilled hole Remove bend in hole
Bent and cracked hole BREROEITN. BINZEZLT,
Out of center at Chamfering Remove center non-alignment
SRR TIR N, REZELLBIFETS .

Regrind the chamfer

U—TROKREL,
Removal amount too large

U—vRZNELT D,
Decrease removal amount

EIEIRE DR, HHEREZEL 9 5.
Cutting speed too fast Decrease the cutting speed
Y—IVEDIBE. (BEDIRSHR,)

Welded margin

(See item on welding)

NZv IV THEN.
Burnishing too weak

HEEE (Y—YUm-K, BHEAE, NvIF—/IN—I))
Change design (increase margin width, decrease chamfer angle and back taper)

TREDEI

Decreased hole diameter

U= RBhE 0,
Removal amount too small

U—YHDEE,
Change removal amount

MNINDI 5> TR,

Incorrectness of the clamp position

ISVTER,
Change the position of work

NZw IV THEEL,
Burnishing too strong

RETEE (EAEOE) o

Change design (reverse to “burnishing too weak” above)

PHERENET X5,
Cutting speed too fast

HHEREZE< T 5.

Decrease the cutting speed

X—=I VML,
Margin width too wide

U—YDREHEE,
Change reamer design

HFBHINEL, RIFAERELT B,

R—IVEDBEE Too small relief angle Increase the relief angle

Welded margin IR DEFIC L DHR BHICHBET 5, U—YDMERE,
Heat generated through worn flute Regrind at early stage. Change reamer material
LIEIHEDTE. FERIREHBANHEICEL K SI12T B,
Insufficient amount of cutting oil Supply sufficient cutting oil to tool tip
SIEBRDES, SIEIHDEEZ UVETY .
Incorrect cutting oil Select cutting oil again
RUNAHREL, U—VDREAEE (ELLlN, 7FHE)
Incorrect spiral angle Change reamer design (left hand spiral, unequal spacing)
BIEANKE. BEBZNEL<T 3,

HEHEORR
Defective roundness

Too large chamfer angle

Decrease the chamfer angle

I—=IUmhtEEL,
Margin width too narrow

N—IVMZELLYT B,
Widen margin width

N—IVEDBEE.
Welded margin

(BEDIESH.)
(See item on welding)

U—2 S0,
Too small removal amount

U—IHRDEE,
Change removal amount

T EFEOH 5 EFR

Defective finished surface roughness

NIYDI 5> TRR,
Incorrectness of the clamp position

IS UTEE,

Change the position of work

NZY IV THHEL,
Weak burnishing

(NEDOEBIADIESHR.)
(See item on abnormal enlargement of hole diameter)

N—IVEDBEE.
Welded margin

(BEDIESHR.)
(See item on welding)

)| =)ok 8 U—YDREEE,

Chip clogging Change reamer design

BRI REZTF2, EEEDORVBEZER.

Built-up edge Decrease the cutting speed. Use more high lubricant oil
SIHIEEDTE. FRBEHIEZHIET Do

Insufficient amount of cutting oil Supply sufficient amount of cutting oil

FERARD I TIE L, HE=ZELLBIFET 2,

Flute tip shapes is not symmetrical

Correctly regrind flute tip

U —IROTEH,

Incorrect removal amount

U—YDREEE,
Change reamer design

U—< DIfE
Broken reamer

)| =Pk U—VDHEEE,

Chip clogging Change reamer design

TRDfEIN (NEOHENDIESER.)

decreased hole diameter (See item on decreased hole diameter)
SEDEBERE SEADEBEEFEDIESR.)

Abnormal peripheral abrasion

(See item on abnormal peripheral abrasion)

rSTIVERARICBALET BHRICIF. U—VEBRORNZNZ D, D—JLDBRINZRLT,
To prevent the trouble, please clamp reamer tight in place. And please pay close attention to the runout of tool on clamping.
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1 NNwI5F—IV [BACK TAPER)

NAZANY RU—IRU, BIEU—~ (&, HEDEmN S+ ZRIICAN >THI<KE TV T,
PIvRAITIVU—TIF, FEBDHRZZRAICULT, 0.02mmH50.2mmiZEH<EOTNET,

H.S.S. hand reamers and carbide reamers are back-tapered from the flute end to the shank.
Adjustable reamers are back-tapered 0.02-0.2mm from the center of flute as maximum.

2 RINMSIVA ([ SPIRAL FLUTES )

(&=FR)
a) ANL—MI KU EAEHSETH—RMICIIRIFICIRUE T,
b) AN R —FHAKIZNTT,
) $CHR, PILZFOIBERICIFERCNIN BN TI,
d) EFUNICEERUNANER T, W EICHHIET,)
e) F—BFDYIRDHBINICIEBEHN T,
(%&@Fh)
a) BIEN AN —MIKVRETT,
b) ANL—hIXUEMTT,
C) ARL—hAKVIHEIM T U THIKZZITBENSENTT,

ERbNEGRUNDSEHL

LYz alozgl
FLLVAENHABICERULNZYy YV I HRIRELBULE LANILKBUERTH, JUHHINUA 5 THEE
EOHHEIMDIZE(CIE, @O AINEWV TR EEF LN, U HIRIET 52BN HUE T,
BH TR PIPRITII—IERAM—RIDHFTIH, BEFHIU—X (EXIL30° ) . N\AAD
HBFBEDRLNABTANISILORBOHRELTBIET,

L et elozgl
FLLVANHAICIER LUNRD &L, tIHOHIH BB Z CatEEDFHIM ICRELE I HEN L HEIM
TREAHPIL [V DREEICIRIE T, Et(F#BERY U —XPEY U —XZRIELTHIF T,

Strong points

a) Finished surface roughness is generally better than straight flutes
b) Enlarged amount is less than straight flutes
c) Left hand spiral flutes are particularly effective on non-ferrous metals such as copper and aluminum
d) Right hand spiral flutes are better for blind holes (chips rise up)
e) Effective on holes with notch such as key way
Weak points
a) Regrinding is more difficult than straight flutes
b) More expensive than straight flutes
c) Often more restricted with respect to workpiece material than straight flutes



Difference between left hand spiral and right hand spiral

e Left Hand Spiral
Rake angle is obtuse, burnishing effect is great and finished surface is improved.
However, holes tend to decrease in size, and in reaming hardened steels, a strong torque occurs and the
finish surface sometimes becomes rough or the reamer breaks.
With F.P. reamers, adjustable reamers are furnished with only straight flute. However, we also make the H
series (left hand spiral 30°) for carbide reamers, and spiral flute reamers at user specified spiral angles for
high-speed-steel products.

e Right Hand Spiral
Rake angle is acute and reamer cuts well. Chip ejection is easy and cutting is stable with hardened
steels. However, reamer bites in too easily with soft materials, which cause chattering. We make the R
series and SH series for carbide reamers.

3 U—=9DTENE (REAMER TOLERANCE )

U—ViBUMEETIE. NTNNORERERENICH EFRBIC. U—YDOHIREIEULLKEHDIEN AL T,
ZNUCIFIINRORE, U—DTEREENTRCHTDILAN REIFCK-TIENET D) ZEET D
ENSHIFITH. COMAKRZIERITIEIETDDIE. 8L TREN DY IERICRE#MIZETHIEERICIE.
EERERICTERSRITNERSIBEVDHNIRIRT T,

I DM E. B, UIHISRM. TRORRNU Y —< X, ERERMOBIME. #HEIM OBRTIREEIC KT ERE
HRESELLET,

JISTHESINDU—TF. MEDTEREZIZEEL. THEENH7 [T LN BHRICRESNTVLEIH, IRET
FRETEN0.0TMMEVEIC(F0.005mmMEV DU —IHEEINBDINL. mEDTERECIFI—H'—D=—
RICEDIBLREI DDHY) . FERZE0~+0.005mm (J5KE) XiF. CHEICLBDERDTENETRIESN
BEKIICIEO>TEF U,

MUATE. BEY (E2—) U—T@FIR0.001mmET, BEYU—IGYU—X, F.R.O—=LRU—TEFH=RE
0.005MmMEVZIRE(LE L TERNETIE, BIELY—<IF0~+0.00Tmm=KifE. BiEGYU—X, BVU—X,
CYU—R  HYU=XICDEFLTH, TEEICKIVERDOTEREICTRIETRETT,

In the reaming process, it is important that the reamer diameter is determined correctly so that the diameter of the hole
is finished within the designated tolerance.

Moreover, the hole tolerance, reamer dimensional tolerance and the enlarged amount during machining (also
decrease according to the material) must be taken into consideration. However, it is extremely difficult to accurately
grasp this enlarged amount as various cutting conditions are involved. In fact, test data must be relied on.

The finish accuracy varies greatly depending on the workpiece material, its hardness, cutting conditions, shape and
removal amount of the drilled hole, rigidity of the machine in use, clamping state of the material, and other factors.
Reamers determined by JIS conform to a standard tolerance of m5 and must finish holes to an accuracy of H7.
However, at the present time, reamers in increments of 0.01mm diameter, moreover 0.005mm in diameter have come
to general standard, and former reamers with a dimensional tolerance of m5 cannot now meet user needs. For this
reason, we now manufacture reamers according to our user requests for tolerance 0 ~ + 0.005 (J5) or user-specified
dimensional tolerances.

With F.P. reamers, Carbide p reamers are standard in increments of 0.001mm diameter. And G series, F.P. Gold
reamer, increments of 0.005mm diameter are standard, in addition, p reamers tolerance must be between Omm and
0.001mm. Carbide reamers such as G series, B series, C series and H series can also be supplied as user-specified
dimensional tolerances.
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4 tHEEA (CUTTING OILS )

U—VITI<T. DEHEHFICH U TERNICERENDMEE (—XRI%EEE)

@ YELEEZ TIF, U—VYDERZ-RISEET,

@ U—XDAFEADBER. BRAEOFEEZIFIL. BEE - TEREZRESEX T,

@ YIHENZ AN SEEX T,

BICAENICEREINDMEE (TRI%EEE

O ANMBICEETHD &,

@ NMIAICEZNICERLT. BEPEEZEUSERVI L,

@ REPNKZELCIBNT &

@ BROANAFE, BRPEBDBRNT &,

G BRIEBHIBZCIR MRV &,

TORISUHERIDBEZAREL DT T, ZORMEZERICLIZBDTY,

5 8 el | maEE | SEE BhEEE BEME | MREE 82X
INYavIAF O AN (@) AN O @) O
KA VYa—IWIA S AN YAN (@) YAN O O (@)
YUa—yavI(F X O VAN O (@)
ESE O © O @ © A ©
KB
T EiERBR @) © O O (@) VAN A

oENTL3
OR#F
ARPLED

XAR (ERLEE)

U—DIILICHRVTIE, ZONITHEECHUT, BRIEENZY YV TERDE
FREIGEE T, VHIBF DOBIRICH o TIF, YIRIEMA. I1T75E. TEME. HEIMRO TIEEmIG S0
ZRZREL. SO, —RMEE. R MBEH(CTEE I BUIHLBAIFEVDT, EOFFEZREL. EDRFMZE
HICTEINICKRBDTEICRIET T, —fiRIC, U—FHNIIICHRWVTIE, T LEHS ZRIFICT BT UHLEEEIFKE
[SHRENTVE I COERBERH DN CIEEBEICENDEREDOTKEEVIHIEE @M - B30H) MEL
TWWEY, —75. RIEDEEE VTN TIOFE(EPEEL - MAEIEEICH SERIRIRNE, Bk LO—ESEH

EPREL VHEFI DR

SAGAMELELRFIDOFERNEINTBIERICHY ., FREDIFE. IRILY3aVIALSTHBELTVNDEWVNZET,

Directly demanded performances (Primary Performances) on the cutting oil in the reaming

process are as follows;

(D To decrease reamer wearing, reduce cutting heat
@) To restrain welding and built-up edge on reamer tips and to stabilize surface roughness and dimensional

accuracy of the hole
3 To reduce cutting resistance

Indirectly demanded performances (Secondary Performances) on the cutting oil in the

reaming process are as follows;
(@ No harm to the human body

@ No corrosion or discoloration occur on the machined surface of the workpiece from chemical action




(3 No smoke or fire occur
@ No odor, stickiness, decay or transmutation occur
(® Easy disposal of waste oil at low cost

Property Table for Selection of Cutting Oil

- Adhension| Cooling Rust M Smoke
Lubricity Resistance | Capability | Resistance Permeability Rerardant Odor
Emulsion type O A © A O © O O Excellent
!gﬁfg{é Soluble type YAN VAN @) VAN O @) O O Good
A Inferior
Solution type X © AN A (@) ©
XPoor
- Chlorinated Oil O O O O AN O (relative comparison)
soluble
soluble Solfide-
Chlorinated Oil ©) ©) O O ©) o o

In the reaming process, built-up edge and burnishing have a great effect on the machining accuracy and the roles of
cutting oil are important.

In selecting a cutting oil, considering such factors as cutting condition, machining method, tool material, workpieces
and machine, it depends on what property will be selected in advance and what property will be sacrificed as there is
no cutting oil to cover both the primary performance and the secondary ones at present.

Generally, in the reaming process, the cutting speed is restrained to obtain a good finished surface roughness and non
water-soluble cutting oil (chlorinated oil, sulfa-chlorinated oil) with good lubricity and low viscosity are suitable under
these conditions.

However, as a recent trend, the usage of water soluble cutting oils is increasing in view of improvement of the working
environment, prevention of disaster with high speed machining, factory automation and flexible manufacturing system
introduced. In most cases, emulsion type is suitable.

5 ZERAICHE>TOHEELY [ ATTENTION FOR USE )

@ EmZECHEROERE. 2DHTEDY A X%Z CHERDOESHERTEL,

@ HREHFHLFTERERBDIHETT . 7—IHRPINTEREICEDE TGEEELTTSL,

@ TEADEIE. H5HhUHT—T EREDREIMTTAREINEZ I EZBEMDLET .

@ FAFX=ZEEHRBRVKXSEIIRVICIETZER LTRSS,

® BEHTOREREFITHRVTTIEV, ZNUCKVEUREEHEFICOVT, Bitld, —tInEEZEL
PREI,

(D Please make sure that tool size is correct before you use.

@ The numrically is only a guide for recommend. please choose to match for work shape and environment.
(® Reaming a workpiece material test before processing your goods.

@ Becareful the edge of blade.

® If you cause accidents, we do not accept the responsibility. So do not remake by your ownself on reamer.
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BEETEME - RREOTFERICHIE > TABNDBE. MEANDEBESZRAICHIcH, BFUWVEER
LTEZERDESICRDUTCHALE T AXPDABRIEICOVTHLIIBHAHD L. ELIITEAL

ZEL,

mSFEBIEICOVTIRRDKISICEAULET .
WINDHZLICETIEEERRNBS TIDT, MITFo>TLIEEL,

= (A DHBHD,

- WIBVEE SRS, EHENREEES T ENEESNDH.
=R I |FYHPREDRAETHE D L TREHD B BB D,

A &S H BRVVEER 28D, ERAENREEIFEFCHUD < THEH

<IERTOHFI>

® ® 22 (21 (LBLTREL) ZRLET,

0 0 E2E. (] WILTREL) ERUET.

2 EETEMHOERNEH

2-1 AAFOTICHIFDHEORREFENS(F
2-1-1. BETEMH
BEGE, U—Xv b, €833v T, CBNERHE, 54 VEY REBEHREDTEMEIOFI
2-1-2. CoxrBETEMH
CoZz0.1% U LSTEETEMH., WC-CoRiBiEGE. CozsTY—X v b, CBNEEGIA.

TAVEY NSRS
2-2 YRR
2-2-1. 5
MEICKDERY . e, Bi. 285,
2-2-2. B
BE

2-2-3. W&, HE
KICHEETEMROBESRUHEZTRUET,
®1 BETEMROBESIRULE

BEIEMH Bz (HV) JHEET
BESE 500~3000 9~16
T—Xvy b 500~3000 5~9
t73Iv7 1000~4000 2~7
C B NEEf& & 2000~5000 3~5
A4 Y E 2 NEERE 8000~12000 3~5
(BREESR) 200~1200 7~9
(TE4R) 200~1200 7~9
(F1Y¥E FEBER) 8000~12000 3~5
2-2-4. By

W, Ti,ALSI, Ta,.B,VEDRIEY. 2. REBILY. BIEYB IO TNSITINA T,
Fe,Co.Ni,Cr,Moldk EDEBADZSD I ENHIFET,
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3 BEETIEMEORZEICONT

ESETEMHORERN LD TEFR

- BEIKE CEZEMRRIR EZRARCBALSICOHIC, R2(TERD [Z2 EDTFR] Z#FFo> TS,
- CEARIC. O [R2 EOTEFR] INTZRILLBTHHD L. BRICHE>TEULLFERLTLZE L,

C BFTPCROIRE. BEVICRDZHNVNDTHERESNBAICHTREL TS L,

X2 BETEMBEOZR2MICDONT

a4
=/

OBETEMRIZL. FERICEVSGERBUVRED S . BIERHN T PEEZ5R 5 EHIE -
RETDENBITIDTEFRL TS,

QOEM O EDOBET EMEIE. KERBPHENZVIESIFEEYE UTERUIRL., &
TITFEUTRYJIKRWLWTE LY,

OEEIEMBNDANZL —Y— BRIy, BBEEOFECITOILBRELELUZTEND
WET. T—IBDVILAIMMERT 2BANDZIENZTOIRNK I ICL TR,

OEBTEMBIE—RDOT — Al ERERBMNERD CENBUET, FEFD, A
URSHBITREN SR HHERTIFENE - KRBT DI ENBIXITDTTRERL TR
- ERULTREL,
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