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P. 30 - 31

P.32-33

P. 34 -36

P. 37

P. 38



SRR Made-to-order items
#BEY—< [ Carbide Reamer )

] (@ G — | P. 40
C Series

NAAYU—F [(High Speed Steel Reamers ]

|| o= el N P ] P. 41
Short Reamer

B [HHMT] MT/INA s AU DDLU = cooveerernririi 5 RERn——r——=> P. 42
MT Hi-Helical Reamer

] F R WE DY =T e —— e ——————— P. 43
Chucking Reamer

B HL | O\ RU—=T oo =————=xJa P L,-,45

Long Hand Reamer

AERTERABR  (Adjustable)

] 79“17197\‘IUU—7 ......................................... . P. 46 - 47

Adjustable Reamer

iEm Specialty
B 4%%50)%%[:55 T v P. 48

Quotation for Special tool

[ | gﬁyﬂglﬁﬁ*ﬁj e N e P. 49

Special tool request form

SEEEl Reference materials

. ﬂq;ﬁﬁ%ﬁ ................................................................................................................... P. 50
Table of standard tolerance grades for holes

o ER R I A T ] B e e e A A B -P.51
Inch-to-mm conversion table

. ﬁﬁzmgi ...................................................................................................................... P. 52
Hardness conversion tables

[ | U-?’JUIG) haj‘)byl_j—-,fyj‘ .................................................................................... P.53
Trouble shooting

I b Aty x 1 ] VS 2t P.54 - 55
Technical Data

[ | ﬁgio :‘5;% ........................................................................................................... P.56 - 59

Safety guide for use

N V= AETEFEE JISHIB ESHRBLEER

Comparison of Reamer dimensional tolerance between JIS and J5



D —#REI B n—& Property Table for Selection of reamer

Y14X

o 2T Size R— =5 a0
[lzes R I=74V7 AR
Lineup P?gé"ed Application Pfge Coating Appearance
RE SV
Diameter | Increment
W #8iED — < Carbide Reamers
AYU—-ZX CA FIL=E=/SITH 1.000~ | 0.005mm | pe_, | < BLE
A Series for Aluminum and Copper Alloys 18.030 &
GYU—2R CcG —R% 4RI 0.200~ | 0.005mm | pg o
G Series for General Works 12.100 =14,
(Ea-)U—-< EiRENLIA 0300~ | 1um .
#Reamer Ccm for Precision Holes 12.100 sU P.10-1
BYU—X HRmft LA 090~ | 0.01mm .
B Series cB for Mirror finishing 14.00 ey | P1213
EvU—X sE2IEY A 1.000~ | 0.005mm )
E Series CE for Blind Holes 14.050 ey |[P14-15
EVU—R FAIbik—ILfd ; SEEIEV A 2950~ | 0.005mm .
E Series with Oil Hole CE-H | o idioes 10.050 P L
RYU—Z S A/ I 100~ | 00Imm [pq.
R Series CR for Hardened Steels /for Diffcutto-cut Materials |~ 12-10 E I
RYU—Z A1 ILik—Ibfd W | SRR/ 4970~ | w2 | pao-
R Series with Oil Hole CR-H for Hrdened Steels / for Difficultto-cut Materials | 10-030 REYAZ 1P20-21) (o
IJE—-2SFrU—-<% cp | S&ENIA 2950~ | 0.005mm | 5. 53
F.P. Platinum Reamer for High-Speed use 12.050 &v
HYU—-X =R UIIA 1.00~ | 0.01mm )
H Series CH for High speed use and Deep Holes 16.00 =) R28525
RU—7— ¢1.09+> T cp | EERMEIITHA 0.05~ | 0.01mMM | pog. 97
D'reamer Shank Dia. 1.0 for Miniature precision Hole 0.30 &U
B Y—Xv bU—T Cermet Reamer
Y—XyhU—TSD SD ATV ULZANIA 2900~ | 0.005mm |p,e 50 —
Cermet Reamer for Stainless 10.050 =16 = =
B /\1 XY —Y High Speed Steel Reamers
FPI-IFU-T Ab-bD | pg | BEMARERAL | o o] @) —
F.P. Gold Reamer Straight flute for General Works / Long Tool Life | 14100 =1e) *
FP.I=ILRU=T ZIN1SILF —hEtREI B/ ST A 1.000 ~ | 0.005mm @ e ——
- N . - b — e
F.P. Gold Reamer Spiral flute HG-S | |, Gonera Works Long Tool Life | 14.100 ey | P30-3 ) e —
DLCY—X FILEEE/MAILA | 1005 | 0003 |5 < ————
DLC Reamer HD for Aluminum and Copper Alloys | 14100 sy |P32-33) oo
NYRU—3 ZRL—H3F HR | —HsigEI#A 0300~ | 0.005mm | 3, 3¢ — —
Hand Reamer Straight flute for General Works 16.100 &U
N1 -ANUAIU—T HH —iRtREIR R/ SEMIA | 150~ | 0oimm | L,
Hi-Helical Reamer for General Works / High-speed use 16.49 =)
e 7 /Sl LH %25 | mEv(x S
Taper Pin-Reamer (1/50) HP for Taper Pin Holes 16.0 FRETA X P.38 — -
B SFEER Order Reamers
BEU-v CYU—2 CcC SISAMR/RTIIR | 2910~ | 000smm | —_———
Carbide Reamer C Series %’gereﬂg'l'gc\{Yt‘t’irnk; / suitable for 12.100 Ie) :
NMAR Ya—pU—T —HhRHI 1.000~ | 0.005mm i ——
Short Reamer HB for General Works 12.100 v R3] e )
NZA MT N\1-AUAILU-T HH-MT —ﬂﬁ?ﬁﬁ“HFﬁ/EﬁﬂﬂIFﬁ 3.00~ 0.01mm P.42 %
MT Hi-Helical Reamer for General Works / High-speed use |  30-00 &u
NRA FoyFvIU—T — izt HIA A 1.0~ o oo —
’ : e
Chucking Reamer HC for General Works 20.00 RETAZ [REE)
NR OYITNIRU—T —HhREI A 10~ o | bas _
Long Hand Reamer HL for General Works 20.00 REUAX | P.a4-45 E - — |
PIvRITIIU—T HEAEEN 635 ~ _ ) S
Adjustable Reamer AR Adjustable 56.00 8A~M |P.46-47 g w
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U -V EIFBISZEUEIZRE Reamers Recommended Cutting Conditions

B YJELEE m/min
Cutting Speed

TEHE I B o] Bl S
Tool Workpiece Mild Carbon Alloy Tool
Materials AKX -BIGEE Steels Steels Steels Steels

Product Code/Lineup SS400 S50C SCM440 SK/SKH
AV)—X . _ . N
CA A Series
Gu,C¥U—X P~ . o
CG/CW/CC | Sfsries 10~20 10~20 5~15
BvUJ—X
CB B Series o 5~20 5~15 o
EvU—X
1B1E CE E Series 10~30 10~30 10~30 5~30
. EVU—X FA)bik—)UfT —~ ~ ~ ~
Salnl CE-H E Series with Oil Hole 10~30 10~30 10~30 5~30
RVIJ—X . I N .
CR R Series 15~30
RYU—X A )Lik—)UfT _ _ _ -
CR-H R Series with Oil HéL; 15~30
I7JE— FSFFJ—< — ~ ~ .
CP E P Platinum Rgamer 20~100 20~100 25~75 20~40
HY—X
CH H Series 20~35 20~30 15~30 10~25
H—Xwhk SD P—XykU—=SD - _ _
Cermet Cermet Reamer SD
FP.IO—)LRU—
HG EP. Gold Reamer 10~25 6~20 6~20 5~10
NR—= . — — -
INA HR Hand Reamer 3~10 3~6 3~4
. NA -ANUB)VI—=
nggtigleed HH Hi-Helical Reamer 10~20 12~25 10~20 T
DLCU—¥ - _ _ _
HD DLC Reamer
23—hJ—<% — — — —
HB Short Reamer 10~25 6~20 6~20 5~10
B XY E mmirev.
Feed
- XWE Feed
Reamer Dia. mm/rev.
mm @ @ ® @ ®
0.5 0.005 0.008 0.012 0.012 0.025
1 0.01 0.015 0.025 0.025 0.05
2 0.017 0.03 0.05 0.06 0.08
3 0.025 0.05 0.075 0.1 0.12
4 0.03 0.06 0.1 0.12 0.15
5 0.04 0.08 0.12 0.16 0.17
6 0.05 0.1 0.15 0.2 0.2
7 0.06 0.12 0.18 0.24 0.24
8 0.06 0.12 0.18 0.26 0.26
9 0.07 0.15 0.2 0.3 0.3
10 0.07 0.15 0.2 0.3 0.3
12 0.09 0.18 0.27 0.36 0.36
14 0.09 0.18 0.27 0.36 0.36
16 0.1 0.2 0.3 0.4 0.4
18 0.1 0.2 0.3 0.4 0.4
20 0.1 0.2 0.3 0.4 0.4
#3 SS400 — (1)
B4 SCM440 —_— (1)
$3E%8 ~60HRC O < A6
FIVEE OF » D
e 8% FC/FCD Q t———p (3
| |
HRHEIF R 57230 S50C < > @
TE88 SK/SKH @ < > @
A= ~40HRC Q@ <« » @
257U SUS O » O
ZIL=Z=D -8 A/ADC/C G <« » 5
SD @ < > @D
up=L=/}
%DDBJ CP @ 4

% EEELSDHEIM IC DWW TR ERESEVEDE TSV,
Please contact us for cutting conditions not mentioned above.




ATV K ZIL=ZOL ih-tHEE SRIEE BEI=E ] R ESH FIVEE
Stainless Cast Aluminum Copper Quenched and Quenched and Quenched and Titanium
Steels Iron A5052/A7075 Alloys tempered Steels tempered Steels tempered Steels Alloy
SuUS FC/FCD ADC © ~40HRC ~50HRC ~60HRC Ti-6Al-4V
(@1~) 20~40| (¢1~) 15~30
— — (®2~) 30~60| (p2~) 20~45 — — — —
(p4~) 60~120| (p4~) 45~90
5~12 10~18 20~40 15~30 10~20 5~15 — —
5~20 10~30 20~40 15~30 10~20 5~15 — —
5~20 10~30 20~40 15~30 10~20 5~15 — —
10~20 — — — — 9~18 6~12 10~20
10~20 B — B e 9~18 6~12 10~20
15~50 15~70 B B 10~30 10~25 B —
— 20~35 B e 10~20 —_— e E—
20~35 — — — — — — —
5~10 6~15 10~30 8~23 5~10 — — E—
— — 10~20 8~15 3~4 — — —
— 12~20 — — — — — —
B — 15~30 10~23 — — B —
5~10 6~15 10~30 8~23 5~10 — — —
B U—2f mm W PR OSESE 00
Removal Amount Calculation method of cutting condition
, U—<X mm
-2 Removal Amount _
Reamer Dia. X¥U—YREFERETRELLTVEFT, @Eﬁ%ﬂ@iﬁ&)ﬁ
mm
I I I
0.5 0.05 0.05 — N= 1000V
1 0.05 0.1 = D
2 0.08 0.1 —
3 0.1 0.1 0.1BF
4 0.1 0.1 0. 1R
5 0.1 0.1 01T XDRERE DK
6 0.1 0.2 0.1
7 0.1 0.2 0.1 F = Nf
8 0.1 0.2 0.1
9 0.1 0.2 0.1
10 0.2 0.3 0.1
12 0.2 0.3 _ V | B&E(m/min) Cutting Speed
14 0.2 0.3 — = ]
16 03 04 - D | XEmm) Diameter
18 0.3 0.4 — - . Revelution P
20 03 04 - N | EEs(min-T) Minte
¥ 55400 I f | EWE(Mmm/rev) Feed Amount
& SCM440 I
FHEH ~60HRC I F | ZEDERE(mMm/min) |Feed Rate
FIVEE I
w R S50C I
#HIA75] T B4 SK/SKH I
ATUASUS I 1| LRONTRAHEERE B IRETT AEDESLD
Hix FC/FCD i D— IR MTRECEHE TEELL TR,
7IL=ZD 88 A/ADC/C Jii The listed conditions are general recommendations. Please
=@ djust ding t ki diti i tual X
$EISH ~40HRC I Please make adjustments depending on the shape and trat of
= CB I your work material as well as machining condition.
LR o 0
2TEVPT—JFHERICHRIFLTTRE L,

U—IHRE U -—VERZEEIC, LROBSICRE > L TROBEZBERALTTEL,

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

B IEDRNICETDRERDNUETY,

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.
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Carbide Reaamen

ZIL= nﬁ/ﬁl’]hﬂlﬁﬁ

( for Aluminum and Copper Alloys )

[ A Series )

Bmd—F 1 CAO.OOO

Product Code

BMiF B (Features of A Series)

MEFEMEMBEEMECEBNDLCO—T 127 (KRITVU-) [CKY BRAFTZMFI L. B DHEE Z R
DLC coating(hydrogen free) has excellent wear resistance and welding resistance, suppresses the cutting edge and
achieves excellent surface roughness!

KOEZESHIUINIRARICKY . TUY - ENZHDH,

Chatter and tear are suppressed by the cutting edge shape that enhances cetripetality.
NIZ—XCEDEIEETR - £2ROILF VT )LINOIEE!
XERHETEHEENTE T 1. £RIE SmmBRIEBRUET,

Flexible support for the overall length and under neck length according to the processing needs!
% The range specified by overall length is from 5mm intervals and body length is from 1mm intervals.

M IlIT>—%9 [ Technical Data)
AVU—X VS {tttEElT AMI>—29 A Series and Competitor’s products

A7075 BIIEH Processing data(workpiece:A7075) EME  Roundness E4EEE Rz  Surface roughness (Rz)
ASU—X R —
A Series Competitor R 50 7+§g§;ﬁgu_w\yu_1 11— 20 o mgpicy—vAv -~ 20
U — 3 & Reamer Dia) CA6.000 ¢ 6.000 L — - s W—— || 5. hmue s
= ompetitor =
] 3 (Cutting speed) 120m/min 60m/min g3 : 30 5, ot "
= M I
3% 1) B (Feed amount) 0.2mm/rev 0.14mm/rev g %}’ i\'ék, 20 — =
1) — T {X (Removal amount) ¢ 0.2 1.0 10 05 PO 05 s
=3 00 — 00 ggDIC | it 00— 00
18m (18mmEEx 100077) = HRoC | ot FEDLC | i
Bl I R (Depth length) (18m (18mm through hole X 1000 holes)) 0 20 400 600 800 1000 ﬁ/SU s Cﬁﬂ)up 0 200 402_‘ 600 800 1000 AVI-Z | BS
» o HITIEL Holes Zegées o';‘gzmm BT Holes A Series | Compeitor
S ’ NAZTINO—=F VI RUJL max__ 2. ) ma__05 087
TREUIL ©riy (TiN coating drill (High speed steel)) min|_1.47 1.8 minl_ 028 068
- — y ® 200 222 leave .36 076
. 3BT =T BV ae
A T # Machine) (3 axis vertical machining center)
s o ACAMEGHE
1) il 58 # (Cutting ol (%gl%glﬁéigﬁj Hf&SE  Cylindricity E4EEE Ra  Surface roughness (Ra)
N - 020 3 — 020
A7075 1000 7% (MITE 18m) MIT& RJAELLEK 22U e By YA 80 - JBEDLCU-YAYU-X
After 1000 holes (18m) workpiece A7075 240 —— o HHELS — 0154 EHESL\ = — 015
K] Competitor £ {C}mjﬁ“”” ’
BEDLCU—Y AYU—X =30 30 3 ompetitor
A Series z =010 010
€20 - ) s
10 0 05 05
i : r._ko—o—w ¢
00— 00 [@gDlC | it 000 0.00
0 W w0 &0 80 100 | AW-%| s o m w0 w0 0 w0 | SEDG| M8
BT Holes ASeries | Competior MIIER Holes A Series | Competitor
: max 288 325 max| 004 0.08
AT B & o B E L) O T 0
Less welding compared to competitor's products

B SE4JHIRME  (Recommended Cutting Conditions ]

S A U—<& == U—v& ==
HRHEIA 7= — IL i - e Reamer Egllll;m) Remov‘;lﬁrﬁmt) Reamer Egllll;m) Remov‘;lﬁrﬁmt)
Workpiece Aluminum Copper
A5052/A7075 Alloys 1 8
U —4Z () ADC c 0.2
Reamer Dia. 2 9
$1.0~ 20~ 40 15~30 3 0.1 10
)i 4 12 0.3
(m/min) ¢ 2.0~ 30 ~60 20~ 45 5 14
Cutting Speed 6 16
¢ 4.0~ 60~ 120 45~ 90 7 0.2 18 0.4

EYEICEAULTIE P.A DRGRZETBRETS .
About feed, please check it on page 4.




HBIEDLCU—< AV —X aseies) (P %) G

B <IH&EFR (A Series Specification Table )

e o e
o © © o kel
e 30 © A S0 S
i = = ‘ =
i 21 B8
02 - 21
; 02
L
(¢ 1.000mn~ ¢ 2.905mmfZLR) (¢2.910mm~ ¢ 18.030mmfZIR)
(¢ 1.000mn - ¢ 2.905mm Dia. shape) (¢2.910mn - ¢ 18.030mn Dia. shape)
WELE (+0.005) 0.005mm & ¢
(Tolerance) 0 Bfi:  unit price: in JPY
B JEOD X E 01 ETR 02 2 &L YVUIR | ayam | D M |peiom, O
Diameter Flute Body Length Overall Length Sr?a?'nk Chamfer | Number s 2
& p; Length : Length | of Flutes [0-005mm o
Lepdmizd s % X EaE - x3digaE | Diameter g . Increment %
CA 1.000~1.305 ”7 (20~27) (50~60) 0.2 22,000 P
CA 1.310~1.505 i (20~37) 56-70) 03 22,000 o
CA 1.510~2.005 (25~39) 60 3-2’3'5; Y 21,000 R
CA 2.010~2.505 15 29 21,000
(25~49) (50~80) 4
CA 2.510~2.905 20,000
CA 2.910~3.005 o (30~60) 30 (60~90) |3.05vkv9 22,000
CA 3.010~3.505 20 (30~70) (60~100) 0.5 22,000
CA 3.510~4.005 o (30~75) 100 (60~110) 4.0 24,000
CA 4.010~4.505 (35~85) (70~120) 24,900
CA 4.510~5.005 (35~105) (70~150) 25,700
CA 5.010~5.505 75 (35~115)| 120 | (80~160) 6.0 26,000
CA 5.510~6.005 26,000
CA 6.010~6.505 25 30,000
CA 6.510~7.005 (35~135) (80~180) 60 0.8 30,000
CA 7.010~7.505 ' 30,000
CA 7.510~8.005 30,000
85 130 6
CA 8.010~8.505 34,000
CA 8.510~9.005 34,000
(45~135) 10.0
CA 9.010~9.505 34,000
CA 9.510~10.005 36,500
(90~180)
CA 10.010~10.505 43,000
CA 10.510~11.005 1.0 43,000
(40~130) 12.0
CA 11.010~11.505 43,000
CA 11.510~12.005 48,700
100 150
CA 12.010~12.505 53,000
CA 12.510~13.005 53,000
30 (50~130) 14.0
CA 13.010~13.595 53,400
CA 13.600~14.005 53,400
CA 14.010~ 14.505 72,000
CA 14.510~15.005 72,000
(100~180)|  16.0 8
CA 15.010~15.505 74,000
CA 15.510~16.005 1.2 74,000
120 | (40~120)| 180
CA 16.010~16.505 83,600
CA 16.510~17.005 180 83,600
CA 17.010~17.505 ' 85,500
CA 17.510~18.030 85,500
HETE, 2RO () ASISTEREC B ET. SEEEICDF, 3AUE 14 —T— D SORYECBYET,
EICBIL TlE. BhgBRVEHhELEE0, Made-to-order from 3pcs/size for order.

#Body length, Overall length in parentheses are available range.
Please contact us for pricing.



Carbide Reaamen
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[ G Series ]

—ﬂ;*ﬁ'ﬁu*zm ( for General Works )

Emd—F : CGO.000

Product Code

Bi5F B (Features of G Series )

IBLVWREIRMICHIDL. REULCERENLZRR,

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

HBERM OEAICKY ., NAAU—-TEEUN, BRDEE - RRERNMIH OEE.

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

0
QO
=
o
o
)
A
[0
QO
3
[0}
=
%]

— \ A\ Y p— R\ — |—I1/ \ — 3
® 0.3 H5 0.005mETDE. YA XTHINEHNEL,. HEWBIERINAEICH .
The diameter from ¢0.3mm to ¢max is available in increments of 0.005mm. Suitable for a variety of sizes.
—)} .
M JII>—%9 (Technical Data]
) — < (Reamer) Gyvy—-x @d6mm (G Series 6mm) 3] 3R (Cutting speed) 20m/min.
# Bl #  workpiece) | S50C (18mm EE) (S50C(18mm Through hole)) B & #H Rew 1,060min""
0 I #& (Machine) BV — 02>/ %9 (Vertical machining centers) % K B (Feedamount) 0.1mm /rev.
+7) Bl ;8 &l (cutting oil) IGBMELEBF]  (Water-soluble) J — < {X (Removalamount) @®0.2mm
BEME (Rroundness) AEE Cylindricity ] HHEE (R2) ( surface roughness(Rz) ]
- - MEfEE 1 X 1,000 #EfEE X 31.59
1338 _ . 1888 _ et igg — | [uml Longitudinal magnification: x1,000 Lateral magnification: x31.59
800 ——— 800 —— - T || 400 —— |
o — [ p— il 560
500 —— 500 —— |||||ﬂ|l|\i\}i\ o ||z $ s
00 —— 400 ——— | :
300 —2— 3.00 :8: t L[] 150 0 RN .
200 —— 2,00 ||m]mlﬁ;i 080 —— -10 :
000 —— 8:88 - II“"I'W“‘ oo 000 ——
MAX_ [ 2.48 | 1gum MAX. [3.65 | 4o MAX. ] 3.04 {rm]
— TR — HfEE#R
MIN. | 1.32] MIN. | 2.00 | +— MIN. | 1.55 Rouehness curve profiis aurve
AVE. (204 X100 AVE. | 274 x100 AVE. | 2.31
M . g
B S2ZHISRE  (Recommended Cutting Conditions )
= U—<fE (om)
s <&
pesl aai IS® | RFYUR | #%  |FLIZos| #-6EE e R Removal Amount
#ﬁﬁuﬁ Carbon Alloy Tool Stainless Cast Aluminum Copper tempered Steels I I
Workpiece Steels Steels Steels Steels Iron A5052/A7075 Alloys 05
sO0C SCM/SUJ SKH/SKD Sus FCIFCD ADC c PSS pp— 1 0.05
B 2 0.08 0.1
(m/min) 10~20 | 10~20 | 5~15 5~12 10~18 | 20~40 | 15~30 | 10~20| 5~15 3 ’
Cutting Speed 4
5
U—=1t
(¢mm) I I I I I I I I I 6 0.1
Removal Amount 7
0.2
U—IROBSBRERICHG 8
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number 1~1I. 9
RUBICEILTIE P4 DREEECERTL, | 10 0.2 03
About feed, please check it on page 4. 12




ﬁﬁﬁ@) —Y G‘\/ U —Z“ ( G Series )

B <IHER (G Series Specification Table )

(¢ 0.200mn~ ¢ 0.290mmAZIK) (¢0.300mn~ ¢ 2.905mAZK) oy (62.910m~ ¢ 12.100mmAZR)
(¢0.200mn - ¢ 0.290mn Dia. shape) (¢0.300mn - ¢ 2.905mn Dia. shape) a2 (¢2.910mn - ¢ 12.100mm Dia. shape) ©
© +r =
9 co0_.20° a8 o _3 g s g
1o Iy =,
L L L
TRINE (+0_005) CG0.200~0.290 0.01mm& T CG0.300~12.100 0.005mm & UF
Increment Increment
(Tolerance) 0 B{f:[  unit price: in JPY
BR-FEPD A E @ £ R L |YyvyoRed| BNIERB A # FREE(f Retail Price
Diameter Flute Overall Shank Chamfer Number 0.1mET 0.01m&
(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 O
B R D N R ° £ E L |yvryoR¢ed| BNHEEB X EEEM  Retail Price e
Diameter Flute Overall Shank Chamfer Number 0.1mED 0.005m&EY o
(FFUE) Length Length Diameter Length of Flutes Increment Increment %
CG 0.300~0.395 4 5,080 6,110 r?EJ
CG 0.400~0.405 4,190 5,040 Q
CG 0.410~0.495 5 = 5,040 (31)
CG 0.500~0.505 01 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 zHLEVY - 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 15 0.3 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 30 = 3,520
CG 2.600~2.905 ) 3,290 3,940
CG 2.910~3.000 . 4,690 5,620
CG 3.005 3oners - 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 5.3 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 i 37,030 44,440

BEEBLUNDT A X 28U E/NA—F—[CTEUET,

Standard inventory size is available on made-to-order basis, 2pcs/size for order.
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( u reamer)

Carbide Reaamen

B4 R’ (Features of u reamer)

—hRtBEIt A EfREN LA

( for General Works/Precision Hole ]

fmd—k 1 CMO.O0O

Product Code

FERZEO0~+ Tum KiaglCLWEBRETIILICRE.

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

ERME— ¢0.3Hh51um & U TIRERIBIE,

Only the py reamer can offer diameter increments of +0.001 from ¢0.3mm.

&%Z®0 11800 Y4 XANSWERIRNTREE 0. TEEEHNES.

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

M EREDFER

( Attention for u reamer )

JEFBE H6
(Hole Tolerance H6)

U—TEFE=E J5

(Reamer tolerance J5)

sy - U—v

(Carbide p reamer)

(EBR 8um) (MAX 8um)

$6.0 H6

(FBR Oem)  (MIN Oum)

CM 6.008

CM 6.007

CM 6.006

CM 6.005

(LEBR 5um) (MAX 5um)

CM 6.004

CM 6.003

CG6.000

CM 6.002

CM 6.001

(FBR Oem)  (MIN Opm)

CM 6.000

B SEYHISRHF

( Recommended Cutting Conditions )

KTEF. HLETYU—IRAIRTEZRL
TEHDTHY., T ENUNIINRZRILIZHD
TlEHIFEBA. NINRSFELDEEICEKY
ZELET . BEFRDERRMEFICHITED
U—IZEELTTREV. KWUBEBLRIUWILIZT
SEEEF. BEORVWKILS —, RUILYME
THREL. IEDIRNZRINZ S4KRICUTER
LTTREL,

The size shown on catalog only represents
an maximum diameter of reamer blade and
does not mean the finished hole diameter.
The diameter easily changes by all kinds of
conditions during reaming. Please choose
your best reamer according to your machining
conditions. Stabilize the reamer properly
use on accurate holder and collet for precise
reaming,So that axial run-out will not occur.

s U—VEm) | pman o)
. P asH I8 | RFVLR | #% | PUS=oL| @-#aS Quenched and ez Removal Amount
RHI Carbon Alloy Tool Stainless Cast Aluminum Copper tempered Steels I I
Workpiece Steels Steels Steels Steels Iron A5052/A7075 Alloys 05
sOOC SCM/SUJ SKH/SKD sus FCIFCD ADC c . 0.05
~ 40HRC ~ 50HRC 1 .
EE 2 0.08 0.1
(m/min) 10~20 | 10~20 | 5~15 5~12 | 10~18 | 20~40 | 15~30 |10~20| 5~15 3
Cutting Speed 4
5
U—<fR
(om) I I I I I I I I I 6 0.1
Removal Amount 7
0.2
8
U= ROBESBERERISHIT 9
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number 1~1I. )
EOBICBILTIE P.A DRERETBR TS, ! 0.2 0.3
About feed, please check it on page 4. 12




ﬁﬁﬁ%,u (Ea—) | J—<¢ (ureamer)

B &R (1 Reamer Specification Table )

(¢0.300mn~ ¢ 2.909mmAZIK) g
o (¢0.300mm - ¢ 2.909mm Dia. shape) ii >

005

(¢2.910mn~ ¢ 12.100mmAAZIK)
(¢2.910mm - ¢ 12.100m Dia. shape)

?d+0.
®D
>
(@)
Ddhe

.tB *LEL 0
0
L L
ARRE (+0.0015E5F.E) O.OO‘II mth:
(Tolerance) Tolerance must be between 0 mm and 0.001mn . B mhp&%ﬁ?ﬁk
BK-IEPD N R 2 2Bl veyo@Red | BfEEB T M —
Diameter Flute Overall Shank Chamfer Number Retail Price
(FUFE) Length Length Diameter Length of Flutes
CM 0.300~0.399 4 13,080 o)
CM 0.400~0.409 10,770 Q
CM 0.410~0.499 5 10,770 g
CM 0.500~0.509 01 9,600 ®
CM 0.510~0.599 6 ’ 9,600 g
CM 0.600~0.609 . 9,020
CM 0.610~0.699 10 1oxHbers 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 3.0 7.560
CM 2.600~2.909 ) 8,450
CM 2.910~3.000 N 6,570
CM 3.001~3.009 3onery 7,470
CM 3.010~3.509 27 60 Bi5 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 08 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 90 10.0 1.0 32,790
CM 10.001~10.009 38,450
CM 10.010~11.000 1.0 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

BEFEEMANDY A XMF. 3EYUL/NF—F—[CTEDE T,
Standard inventory size is available on made-to-order basis, 3pcs/size for order.

"



Carbide Reaamen

N=2V7 /AE&RE{t LA

( for Burnishing ]

KE
BEU—7
BYU—X

[ B Series )

BEI—R : CBO.OO

Product Code

BiF B (Features of B Series )

N JeimR
MTROBE EHET8E. —
- NS . pe of end face
Mirror finishing is possible on reamed surface.
TREEAYAT

FIEERTINAICEY. FoRICHD I IITEE Swee

Reaming is p033|ble without tracing a predrilled hole because
B type has sub edge.

0O
QO
=
o7
Q
0]
A
0]
QO
3
0]
=
0n

-
Center hole

—)) .
B HI>—9 (Technical Data)
) — < (Reamer) BU—X @ omn (B Series g6mm) & 3R (Cutting speed) 15m/min.
# Bl # orkpiece) | S50C (18mm Eif) (S50C(18mm Through hole)) O & M rew 800min~"
M I # (Machine) BV — 02>/ 49  (Vertical machining centers) % W B (Feedamount) 0.05mm /rev.
+7) Bl ;8 &l  (cutting oil) IGBMELEEE]  (Water-soluble) J — < {X (Removalamount) ®0.1mm
BEME (Rroundness) AEE Cylindricity ) EHHE (R2) ( surface roughness(Rz) )
MfER 1 x 1,000 #EEE: x 30
1888 5 1888 igg [ um] Longitudinal magnification: x1,000 Lateral magnification: x30
800 —— 800 —— | T 4.00 203
o — s g— KM\ il 360 03
e o — unnnlinilumum;
et == NW e % .
- - 3.00 | E El
2.00 i 3
1.00 oo —— d}““l’ ||I||l|||| " l 050 103
0,00 1 000 mHIIII I IIIIl | i 0.00
-20
MAX.12.69 | 1oum MAX.T415 ] oum MAX.[2.37 o e 1l 2o 8 o s s
2"\'/’: 1 32 mo ’;‘/\\ll': %82 m ’\AA\L': ?;g Roughness curve profile curve
A . .
B SEZ8EIRE  (Recommended Cutting Conditions )
U= (pmm)
= P Y-
Bl Caﬁn%si?eas Alloy %g;s Roamer é:r;@) e Ao
Workpiece sOOC SC‘{VI/SUJ ! L
05 0.05
|
(/i) 5~20 5~15 2 0.08 0.1
Cutting Speed 3
4
U—v >
omn) I I g 0.1
R | Amount
emoval Amount 8 0.2
U—YROBSBRERICHIS 9
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number 1~1T. 10
HUBICRUTIE P.A DRHRE BT, 12 0.2 0.3
About feed, please check it on page 4. 14

12



B —< BYU—X (Bseries) |2 ®

B <I£EFR (B Series Specification Table )

SEimfIk
(Shape of end face)
1 g vcj
H @ o 8
_\3
| | T
— e - — a —
I \
| g
1 X (Size) 0 L
®0.90mn~ ®10.0Tmm~
@ 10.00mm @ 14.00mm
( ¢0.90~ ¢ 2.90m(F = I —7x U )
¢0.90~ ¢ 2.90mm:No Center hole
v Q)
DELE (+0.003) 0.01mm&T  §
TS o
(Tolerance) \ O 8(fi:F  unit price: in JPY =
o)
85 TE HD N E Q| £ EL |vvvomed| BH=EB | A M s bAE RERITHIES 2
Diameter Flute Overall Shank Chamfer Number . . QL
e ; 0.1mm& T 0.01mm& ¥ 3
(FOFE) Length Length Diameter Length of Flutes [ T TEEE: o
w0
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
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

BREEBELNDY 4 K&, 3K L/ NF—F—[CTEIET,

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



Carbide Reaamen

%Q.IJ: U Ir.tm (]E}:”T_") ( for Blind-Holes )

| o
HeiEy —<
EYU—R

[ E Series )

fad—Fk : CEO.O00

Product Code

LErmictIVEZEHH T 518,
FEELEY I A TIEE,
Add end blades on right hand spiral flute,

it enables smooth upward chip flow and
Blind-hole reaming.

F.P.CO—F« V0 %ZFERATBHET. BLVMEMICHILUE#EIOIITICEER.

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

hole Reaming and tempered steel

(40HRC)

0
m .
> B3F R (Features of E Series )
Qo
(0]

e _ LEYTT D—OHE : RHH
i GU—RICIVRAZT SR, B #50 (40HRC) i
3 Image of Blind- Work piece: Quenched
(0]
n

B JII>—%9 (TechnicalData) EYU—X Vs ftit5E2IEWRAY— IIIF—9

N N EYU—Z 2k AU —Y [TD—JEHHE DHBI ST
y — v E‘{ J—X 0] E;mm E Series E*mipetiﬁs Bhnd*l:o\li Reamer Z'Jhe transition of Wor*kpie:e Suﬁﬁoughness
(iReze) E Series gBmm =7 — I EEFIEVBCLE: (%3007 Tk
—F— 1T#) N N = _
Width of coner flank wear (VBc) ~ (3#¢After 300/h:)\es) EVU fz At 5"‘15211: WRAY—-%
?ﬁ ﬁu *a. SSOC E Series Competitor's Blind-Holes Reamer
(Workpiece) 15 (Average) 15 (Average)
6.8um 15.7um
£1 Hll 58 Fl IR
(Cutting oil) (Non Water-soluble)
Al ——EVU—X =it 1LY
E E 20m/m I n % -‘ \! L 25.00 E Series Competitor's Blind-Holes Reamer
(Cutting speed) - VBc=0.04mm VBc=0.21mm T (Average) 15.7um

20.00
MIO—OSFE-BEELR (¢ 17T A~ —
iz U i Workpiece Roundness & Cylindricity (3¢ After 1 hole) 15.00

E -
(Feed amount) 0.1mn /rev. ? 1000 / %44 (Average) 6.8um
. . w /—‘/o
Y=< ¢ 0.2mm // \ 0=
(Removal amount) \ 7]
\-,/ 000 1 105 210 315
22mm T
(Depth Length) M =5.5um  Cyiindricity MEE=9.1um  Cylindricity
s . g
B SZ4JHISRE  ( Recommended Cutting Conditions ]
= , U—=X (pmn)
WA | BEE | e8W | TRE | A7ULR | B% | PASOL | BBAR | g, | |U—3Em) Removal Amount
#ﬁEﬂJM Mild Carbon Alloy Tool Stainless Cast Aluminum Copper tempered Steels iy el I I
Workpiece Steels Steels Steels Steels Steels Iron A5052/ Alloys
ss SOOC | SCM/SUJ | SKH/SKD Sus FC/FCD A7075 © 1 0.05
ADC ~40HRC | ~ 50HRC .
2 0.08
. 3 0.1
(m/min) 10~30[10~30(10~30| 5~30 | 5~20 [10~30|20~40|15~30 [10~20|5~15 4
Cutting Speed
5
== 6 0.1
(¢mn) I I I I I I I I I I 7
Removal Amount 02
8
U—YROBESFRERICTHG 9
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number 1~1I. 10
B BICEUTIE P.4 DRHRE BT, 12 0.2 0.3
About feed, please check it on page 4. 14

14



BIE—< EYU—X e (22 Gy

B &R (E Series Specification Table )

—— BB —— ©
Sha f end f °
pe of end face % o 3
% (53
$1.000~ ¢ 4.895mn B
21 02 (¢1.000~2.945mm FZ4k)
L (¢1.000-2.945mn Dia. Shape)
e
o
S o 3
@ i S
¢4.900~ ¢ 14.050mn 4B,
22 (¢2.950~14.050mn FZIR)
(¢:2.950-14.050mn Dia. Shape)
L 0
Q
o
a
®
&
PILENS (+0.005) O.OOEI:ommt U; o
ncremen
(Tolerance) Bffi:[  unit price: in JPY 2
— o
- UZ D N E 01|&FE 02| 2 B L [yvyomod BM=EB | X & Wl Retall Price
Diameter Flute Body Overall Shank Chamfer Number | 4 omewr | 01meD |0.005mED
(FUHE) Length Length Length Diameter Length G FUEES || et | e | e
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 = 20,000 21,820
70 110
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 . = 36,430 39,740
CE 14.000~14.050 ' 35,220 - 42,260

BREEBELNDY 4 K&, 3K L/ NF—F—[CTEIET,

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



Carbide Reamean
EEE U —7 %Q.IJ: J, Ir.tm (IEHAMF) Cfor Blind-Holes )

ESU-X
FLIViKk—IVfT

( E Series with Oil Hole )

mmmd— kR : CEO.OOCH

Product Code

Q)

- M35 B (Features of E Series with Oil Hole )

o}

D

& I —-RW—I AT DA A IVk—ILZEFRA VIBOHH N E LU TEIEDTUNITICHE N T,

3 KHWRELIAIIH TT8E.

a By using oil holes in the center of the flute, it enables smooth upward chip flow and stable blind-hole reaming.
SRR ERARIC LY. TAPEUP ! i el
Improved durability from this newly launched high rigid flute shape. S
Ya—hIAFCTBTET. TEAIENFLL T \
Short type can improve tool rigidity up. — -! — .

B FAILKR—=ILDFIR [ Effects of Oil Hole )

VI —RIV—RARICKVEIBEENS 1 LI MCNESMEHESNDE T, UIB OB %2
(BEL. TSICHI THFDOZE E &N

Qil holes in the center promotes smooth chip

ejection and reduce cutting heat emitted by N e ——

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

HKEWBWIITORIC. AERGSHENERGRHOHAZHRVELE T,

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

B S2ZHISRE  (Recommended Cutting Conditions )

mE U—<X(om)
¢ RS =] T8 | 27YL2Z &k | PLIZUL | - HEE Quenched and U — 1% (nm) Removal Amount
A Mild Carbon Alloy Tool Stainless Cast Aluminum Copper tempered Steels Reamer Dia.
Workpiece Steels Steels Steels Steels Steels Iron A5052/ Alloys 1 I
ss SOOC | SCM/SUJ | SKH/SKD sus FC/FCD A7075 (©3
ADC ~ 40HRC | ~ 50HRC 3
B 4 0.1
(m/min) 10~30(10~30|10~30| 5~30 | 5~20 |{10~30{20~40|15~30|10~20|5~15
Cutting Speed 5
U—2f 6 0.1
(¢mn) I I I I I I I I I I
Removal Amount 7
0.2
U—YROBESFRERICTHG 8
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number 1~1I. 9
EUEICEUTI P4 DRERZETSRTS V.
About feed, please check it on page 4. 10 0.2 0.3

16



F4IL ;
iy EP.C

BEU—Y EVU—X ZAIR—IUfT eseieswinoiroe)  FIELE %) gy

B <I&ER  (E Series with Oil Hole Specification Table )

7 «©
= ~
S
. ‘K’ Q
+ =
®2.950~ ¢ 4.895 ®»4.900~¢10.050
HERZE (+o.005) 0.005mn& O
(Tolerance) 8- unit price: in JPY
= =
BR-NZPD I E 01| BTE 02| £ B L |yvyo@ed BH=EB | I N BEE  Retail Price
Diameter Flute Body Overall Shank Chamfer Number | | omewt | 01mey | 9-01mETy
(FFUEE) Length Length Length Diameter Length of Flutes |n‘crement |n2:rement Olrg:orgrn}rl"g? a)
CE 2.950 ~ 2.995H = = 13,070 =1
CE 3.000 ~ 3.010H 10,890 = 10,890 =
CE 3.015H — — 13,070 o
CE 3.020H 12 25 3.0 0.15 = = 10,890 -
CE 3.025H — — 13,070 o
CE 3.030H — — 10,890 %
CE 3.035 ~ 3.095H — — 13,070 2
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
CEA4.000 ~ 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 2 — — 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 — — 14,310
CE 5.985H = = 17.170
CE 5.990H — — 14,310
CE 5.995H 42 6.0 = = 17.170
CE 6.000 ~ 6.010H 14,310 — 14,310
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 7.990H — — 19,140
CE 7.995H = — 22,970
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 . = = 22.970
CE 8.100 ~ 8.995H . — 21,050 | 22.970
CE 9.000 ~ 9.975H 25,710 | 28.280 | 30.850
CE 9.980H — — 27.770
CE 9.985H = = 33,320
CE 20981 = 135350
E 9.995H — — b
CE 10.000 ~ 10.010H i ov o 10 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

BEEBELANDY 1 K&, 3K E/NF—F—[CTEIET,

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



Carbide Reaamen

=iEEH - HHI4H

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

| o
HeiEy —<
RYU—Z

[ R Series ]

IN—II—F 17 [Purple Coating]
E8RT1ZE 5542022215 Registered trademark

BHsEd—R : CRO.0OO

- Product Code

mE R

BEEHAN—-IVI—FT1 VT EGXRIVIRARICEKY,
HREANEEE 60HRC Fi#&DIITHTIRE,

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

SEEMHICRSY. ATV RIREDHAIRICEHIHTTEE,

( Features of R Series )

0
QO
=
o
o
)
A
[0
QO
3
[0}
=
%]
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It can used for more difficult-to-cut work pieces such as hardened steels and stainless steels.
—} .
B JI>—9 (Technical Data)
U — T (Reamer) RYU—X ¢6m (R Series g6mm) £ Hll i &l (cutting oil) AGEMELTEIHE] (Water-soluble)
. SKD11 (12mm Ei&#) (SKD11(12mm Through hole)) | & J®  (Cutting speed) 12m/min.(640min~")
H Hl #  (Workpiece)
BANGEE : HRC60 (Quenched hardness : HRC60) %k W & (Feedamount) 0.1mm /rev.
M I #  (Machine) MBI =2 /%  (Vertical machining centers) ) — T (X (Removalamount) ¢0.1mm
BEME (Rroundness) AEE Cylindricity ) HE (R2) ( surface roughness(Rz) )
T e ’ 5% X 5,000 MfEE: x 15
e ; 101 [um] Longitudinal magnification: x5,000 Lateral magnification: x15
N 11/
‘muulllﬂl||||||||||| |||||I|I|||un wf || T - A
| H k
““IH\ ~10.9 HHm
20um iy — g —— fom
Roughness curve profile curve
X500 X500
M . g
B SZHIRE  (Recommended Cutting Conditions )
< U= (om)
=~ SHEH S U —<Z (mm) Removal Amount
=t AFVURA FIVER =
HHEI Tool SZinless tgmusgfgcjeé;l?s Titanii IRezmeT ey 1 I
Workpiece Steels Steels Alloy
SKH/SKD Sus (Ti-6AI-4V)
~ 50HRC ~ 60HRC 1 0.05
2 0.08
| 3 0.1
(m/min) 15~30 10~ 20 9~18 6~12 10~ 20
Cutting Speed 4
5
U—vft
(pmn) I I I I I 6 0.1
Removal Amount 7
8 0.2
U= ROBSFRERITHIN 9
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number I~1T.
EYEICEALTE P.A DRGRETSRETS L, 10 0.2 0.3
About feed, please check it on page 4. 12




HAE ) —~< R/ —X (RSeries)

B <IH&EFR (R Series Specification Table )

28 ©
5§ = 45° =
s A\ i s A =
e —
—
B
0 _)L;B
L 0
L
(¢1.00mn~ ¢ 2.90mFK) , oy
i (¢2.91mm~ ¢ 12.10mAz4R) *ERIL
(#1.00mn - $2.90m Dia. shape) (#2.91mn - ¢ 12.10mn Dia. shape) Right hand spiral
1IN 0.01Tmm&”f
NI (+0'007) Increment
(Tolerance) \ O g(fi:[g  unit price: in JPY o
WK TEGD T E Q| 2 EL |yrvomed| BHEEB | X XK MOREl  Retail Price s
Diameter Flute Overall Shank Chamfer Number 0. 1mEY 0.01mEY (0]
(FEUHE) Length Length Diameter Length of Flutes In-chTnent Iﬁcrénrn;ent g.??
CR 1.00 1.0 =HEEVY 14,230 - (313
b 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 tevy 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 0.8
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 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 1.0 33,590 40,320
CR 10.51~11.00 34,190 41,040
CR 11.01~11.50 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

BEEEBEUNDT A X, 3RULE/NA—F—[CTEIFT,

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



Carbide Reamary
BEY—v SRR B4

\W ( for Hardened Steels / for Difficult-to-cut Materials ]
R —

F4Ibik—Ib{d
(R Series with Oil Hole )

NN—ZII—F 17 [Purple Coating]
S8R 5542022215 Registered trademark

Em1— K : CRO.OOCH

Product Code

B3 E (Features of R Series with Oil Hole )

0
QO
=
o
o
)
A
[0
QO
3
[0}
=
%]

FAIWR—IVEFIITBZEICKY . NTROBZEZINZ DI EN TEMEFEMEN T L,

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

RERTZEEEEL. TEEltZR LS E. ER3EHEEMNTIZRE,

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

RYU—XERRIC, ATV UVRAZEQHEIMSHEEHE THIHTIEE,

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

HERZE +0.005/0 Z#A.

Tolerance is between Omm to 0.005mm.

B FAILIR—=ILDZIER [ Effects of Oil Hole )

FBICRATTHND SYEHBRZFE L. REANT LT BT
YIHPRAY S35 T, ITRORFEZIR 5 &N TR,

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

HKEWRWIIIORIC, ASIERHENEMSHDOHAZHERVNLET,

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

B SZJHIRME  (Recommended Cutting Conditions ]

== RE - U—<fE (pm)
At Ifffﬂ ZS-’;; el:sl Quenched and ?ﬁt’aﬁiﬁ U —<4Z (mm) Removal Amount
Workpiece Steels Steels tempered Steels Alloy IR e i I
SKH/SKD sus ~ 50HRC ~ 6OHRC (Ti-6AI-4V)
5 0.1
|E)ed
(m/min) 15~ 30 10~ 20 9~18 6~12 10~ 20
Cutting Speed 6
U—<ft 7 0.1
(¢mm) I it I I I 0.2
Removal Amount 8
U—IROBSEFRERICHIT 9
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number I~1T.
EWBICEAUTIE P4 DREGERETBSRTS V. 10 0.2 0.3
About feed, please check it on page 4. ) )
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F4IL
R—JbfF

BIED—~ RYU—X ZAIR—JUS (RserieswitnOitrole) |~ I

B <IH&ER (R Series with Oil Hole Specification Table )
O
c
o o)
S /\450 S
B
21
g2
L
g
DENE (+0.005 BREY 1 X) 2
(Tolerance) \ 0 B{fi:F3 unit price: in JPY g
)
BK-HEPD R 21 BFR 02 2 R L Vv IFed BftERB DI - TREETE (T 3
Diameter Flute Body Overall Shank Chamfer Number Retail =
(FFOPTE) Length Length Length Diameter Length of Flutes Price 3
CR 4.970 H 12,910
CR 4.980 H 12,910
0.5
CR 4.990 H 12,910
CR 5.000 H 12,910
20 35 5.0
CR 5.005 H 12,910
CR5.010 H 12,910
CR5.020 H 12,910
CR5.030 H 12,910
75
CR5.970 H 14,400
CR 5.980 H 14,400
CR 5.990 H 0.8 14,400
CR 6.000 H 14,400
42 6.0
CR 6.005 H 14,510
4
CR6.010 H 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
CR8.010H 48 85 8.0 18,710
CR 8.020 H 18,710
CR 8.030 H 18,710
CR 10.000 H 1.0 29,000
CR 10.005 H 30,340
CR 10.010 H 30 60 110 10.0 30,340
CR 10.020 H 30,340
CR 10.030 H 30,340
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Carbide Reaamen

gL R G

( for General Works / High-speed use )

LE
I -
F5FFU—

(F. P. Platinum Reamer )

BIEER 552658755 Trademark registration

@md—k : CPO.O0O

Product Code

BiF E (Features of F. P. Platinum Reamer )

BRI - SEIEFNE - TFEVMIYIBRMERICKY. EFEIIIZRE!

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

MEMLRE - ERFRHMICENF.P.CI—T+VJ%%H. TE&EMm. VBWEsEHZO 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.

EREIVRIIWNI vV I%ZFRA (Vv I5F8% hb)
By adopting high precision end mill shank (The tolerance of the shank is h5)

Slawesy aplgied)

B I5>—9 [(Technical Data)

S50C NIT=Hl DITESRS
Processing data(workpiece:S50C) Cutting time Durability
FSFFU—T it B FSFFU— fAtBs
Platinum reamer Competitor @ Platinum reamer Competitor
C:Itting speed 100m/min. 60m/min. jigﬁgluﬁt'
SEL)Y . : >
%gd’%f 514mm /min. 309mm /min.
) ——i%
Rer#oval?n!‘otunt ® 0.2mm P
T E 90m (18mEEX 500 70 137
Depth length 90m (18mm through hole X 500holes)
[l R 2 ﬁ.
Machine Vertical machining centers s Width of cormer
: O—F—3kl VBC) fark wearvec
BEER 7K;§'l$tﬂﬁlu;ﬂ§l§|] 8 ; F—Rk T EEERE C) fak (VBe)
Cutting oil Water-soluble o i:i:Ei
= - T 0.08
- T g
o Sl 2 Eoos e
High speed _J  Long tool I g 2004 Under 1/4
igh spee . ong tool life gooz /\f
| o p 002 _J
I=PE = 20 100 200 300 400 500
; o SRR O 4 — TS5FFY—v— — S
High efficient Cutting time only Platinum reamer Competitor
Yy 2 . gy
B SZ8IRE  (Recommended Cutting Conditions )
— — AEH J—<
[7¢i0) REREE =Fs ] TEH ATFVULRA ik Quenched and U =< (mm) ﬁlemovgtll(\naw)o,ﬂ"n{
HHEI Mild Carbon Alloy Tool Stainless Cast tempered Steels Reamer Dia.
Workpiece Steels Steels Steels Steels Steels Iron 1 i
Ss sOOC SCM/SUJ SKH/SKD SuUs FC/FCD ~ 40HRC ~ 50HRC 3
RO (m/min) 1 20~ 100 |20 ~ 100 | 25~75 | 20~40 | 15~50 | 15~70 | 10~30 | 10~ 25 4 01
Cutting Speed 5
6 0.1
U—<fE ()
Removal Amount I ]1 I H I[ ]I H I 7
8 0.2
U—YROBSERHRITHG 9
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number 1~1.
EDEICEUTIZ P4 DRERETBRTEL, 10 0.2 0.3
About feed, please check it on page 4. 12
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Coating

T t— ’SFF1J— (FPPatnumReamer) 2 ® -7

B <I&&R  (F. P. Platinum Reamer Specification Table )

Lo
~
(=) o
S a0 °
I
B
21
92
L
WERE (+0.005) 0.005mm & U
0O
(Tolerance) 8(fi:/  unit price: in JPY )
o
a5 S - a —
W TEOD N R o1 | BFRE 02| 2 B L |vvvomed AMEmB | % g | oeem RetailPrice &
Diameter Flute Body Overall Shank Chamfer Number 1.0mm& T 0.01mm&T o)
(FFOFE) Length Length Length Diameter Length of Flutes 0.1mm&tF | 0.005mmeTF i
Increment Increment 3
o)
CP 2.950~2.995 - 12,000 n
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

BEFEEMANDY A XMF. 3EYUL/NF—F—[CTEDE T,
Standard inventory size is available on made-to-order basis, 3pcs/size for order.
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Carbide Reaamen

| o
HeiEy —<
HYU—-Z

[ H Series )

( for High-speed use and Deep Holes ]

mE R

( Features of H Series )

—RRtiE4 =Rl LA

BHEId—LRK : CHO.0OO

Product Code

HBIER M — R EHERU THIHLRED 1.5 ST TR,

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

IRRDNERILDE. tIIVEHEIANAL—XICHEH,
It can promote smooth chip ejection due to its left hand spiral flute.
LARRDDEL, NowrasRhaEFVEESZRA LTSI EHTEE.

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

Slaweay apligied)

M : '-l-| ol — A
ET’J‘EL\E\ Y] \m]I(uHiﬁo
Suitable for deep hole processing due to its long body.
—)V .
B I>—9 (Technical Data)
U — < (Reamer) HYU—X  ¢6mm (H Series g6mm) A JR  (Cutting speed) 30m/min.
# Hl # (workpiece) | S50C (18mm Eif) (S50C(18mm Through hole)) @ & #% ®RPw 1,590min""
0 T #& (Machine) MBI —> 02>/ (Vertical machining centers) %X W & (Feedamount) 0.1mm /rev.
) Bl 5l &l (cutingoi) | AKGEMELTHEIHE] (Water-soluble) J — T {8 (Removal amount) ¢ 0.2mm
EME (Roundness) MEE ( Cylindricity ) EHHE (R2) ( surface roughness(Rz) ]
HifE= 1 x 1,000 #fE=: x 30
1888 1388 R igg [um] Longitudinal magnification: x1,000  Lateral magnification: x30
800 800 —— 7 e " || 4.00 20-]
i & bl B | o
5.00 - . E
= nmmmmunu EEN
3.00 3.00 :G: 1.50 0 =yvemppry
00 o0 }W\m ’ll 050
§ i E— . -1043
0.00 000 — i 000 —— 3
||||1|||
MAX. [3.60 | 1oum MAX. [4.73 | oum MAX.[3.27 ol e R o s e
A\ . .
B S2ZHIRE  (Recommended Cutting Conditions )
, U= (om)
w3l bS] eEr ] =t i el Y — £ (mm) Removal Amount
HHEIA Mild Carbon Alloy Tool Cast Quenched and Reamer Dia.
Workpiece Steels Steels Steels Steels Iron tempered Steels 1 I
ss SO0C SCM/SUJ SKH/SKD FCIFCD ~ 40HRC 1 0.05
2 0.08
A& 3 0.1
(m/min) 20~ 35 20~ 30 15~ 30 10~25 20~ 35 10~ 20 4
Cutting Speed
5
6 0.1
(@mm) 1 I I I I I 0.2
Removal Amount 8 .
9
U—TROBSERERIHIS 10
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number I~1. 12 0.2 0.3
EUBICEALTIE P4 DRBFETBRTSL, 14
About feed, please check it on page 4. 16 0.3 0.4
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B —< HY—X (Hseries) |2 ®

B &R (H Series Specification Table )

[am)

s Nt
T T gm i (¢ 1.00mn~ ¢ 4.10mnAZIR)

(¢ 1.00mm - ¢ 4.10mn Dia. shape)

¢d

T

01 RwIE: $1.00m~ ¢ 1.99miF ¢ DEER
02 ¢ 2.00mm~ ¢ 4.10mm(% ¢ D—0.15mn
L
2 A :
= .
Mﬁ ! =L (04.11m~¢16.00m0)
=z (¢4.11mn - ¢ 16.00mm Dia. shape)
lL Xy IR . ¢DE GADHLAD S —0.1mm
7 01 YyYoBAEed
¢ $1.00~1.99m: | o"0oe
L $2.00~ ¢ 16.00mn:h6
Q)
)
o
" Q.
4327\ 0.0Tmm& U o
HARERE (+0.005) i < L o
(Tolerance) Hffi:F  unit price: in JPY %
: — 3
5 SEE =
R EOD % E 01 8FE 02| £ B L yvyomed BNEET | % g | Poeeid RetailPrice o
Diameter Flute Body Overall Shank Chamfer Number g)?mmig 0.01meE D
(FFUTE) Length Length Length Diameter Length of Flutes .1mm )
7 g g g g Increment | Increment
CH 1.00 8 1.0 #HLEVS 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 - 25 12,370 14,840
CH 2.61~3.10 3.0 12,370 14,840
35 60
CH 3.11~3.60 3.5 o 12,370 14,840
CH 3.61~4.10 20 4.0 ' 9,950 11,940
CH 4.11~4.60 45 e 45 VY 10,950 13,130
CH 4.61~5.10 5.0 10,950 13,130
CH 5.11~5.60 55 10,950 13,130
65 100
CH 5.61~6.10 25 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
CH 7.61~8.10 30 8.0 11,240 13,490
CH 8.11~8.60 8.5 11,240 13,490
20 135
CH 8.61~9.10 9.0 12,890 15,470
CH 9.11~9.60 9.5 12,890 15,470
100 150 EE—
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 60 115 21,380 25,660
CH 11.61~12.10 12.0 21,380 25,660
CH 12.11~12.60 12.5 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 1585 43,050 51,670
125 180
CH 15.61~16.00 16.0 47,150 56,570

BEFEEMANDY A XMF. 3EYUL/NF—F—[CTEDE T,
Standard inventory size is available on made-to-order basis, 3pcs/size for order.
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FP Carbide Reamern

D'reamer RN AITR KU
EEEE :;J 7 ( for miniature precision hole )
FUIL

[ Carbide Miniature
Drill )

B IFRG1E 5547622335 Registered trademark

@md—k 1 CDO.0OO

Product Code
0
o
O
o}
D
A
D
5
D B4iF B (Features of Carbide Miniature Drill ]
wn
U—IFREA—HA—DRUJ - U= D/ INDEFD UTIRBEDII TR ZXIR,
Microscopic precion hole processing Drill ~ “D’reamer” is developed by our own technology and know how.
=iEE HNEVvIRFEZE:0.-0.003mm
High Precision Tolerance of Cutting & Shank diameter: 0/-0.003mm.
BNlmXA s Bl FEESERM. REOTEMIE,
Excellent durability Tool is made from micro-grain carbide with excellent elasticity.
EREEEIH T O L TIRE o EEN T COEBEE.
Low speed processing Still high precision.
B HEREDEISRF  (Recommended Cutting Conditions )
El#E4 (min") RPM(min-1)
; 7IL=&x (A/ADC)
s S45C scMm SUS304 R AT
iameter ¢D (A/ADC)
0.05~0.09mm 2000 ~ 20000 2000 ~ 20000 1000 ~ 15000 2000 ~ 30000
0.10~0.19mm 2000 ~ 18000 2000 ~ 16000 1000 ~ 10000 2000 ~ 20000
0.20~0.29mm 2000 ~ 15000 2000 ~ 13000 1000 ~ 5000 2000 ~ 16000
0.30mm 2000 ~ 10000 2000 ~ 9000 1000 ~ 3000 2000 ~ 14000
%) (um “rev.) Feed amount(um/rev.)
P 7IL=&%& (A/ADC)
D.3~31§¢D S45C SCM SUS304 Alunlwzilnum alloys
iameter ¢D (A/ADC)
0.05~0.30mm 1 ~ 10 1T ~ 10 05 ~ 2 1 ~ 10
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i ®

Dreamer #IE=_"_F177 R'J)U (Carbide Miniature Dril)

B <I&&R  ( Carbide Miniature Drill Specification Table )
®0.05~ ¢ 0.09mmAiZ{k ¢0.10~ ¢ 0.30mmAZ4K
g
] [Te) oo
oS S o
a S
<
i x N —_— . F ,,,,, P,
ey : ﬁ\_
Dy ﬁ—é 5
0.7 v ~ N
3 ) +8.1
1
0.01Tmm& Tf -
Increment O
Biffi:F  unit price: in JPY >
g
o)
§ s ~ 4 J\: A
Diameter Tolerance Flute Overall Shank Diameter Retail Price 3
Length Length Tolerance o)
n
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 4,120
1.0
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 25 2,770
CD 0.30 3.0 2,770

B CEREDES

3D U EDITIZ{T5F. 5~ 10umBERTATY FIIIZ{T>TFEL,

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

BMEBRICHIT D TEORENIE. TEEBRVIIZTTEL,

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

CERAICBAEHMODAEYRIVOBENMRORET DRETHEVTEN,

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

FHERE., TEORUERWVICIFTSITERTE.

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

( Attention )
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HY—Xy =7

SD

[ Cermet Reamer SD ]

Carmat Raeaamer

AFVULANIHA

( for Stainless )

B4 B (Features of Cermet Reamer SD )

md—F : SDO.O0O

Product Code

B I5>—9 [(Technical Data)

MEEFENE - MEBIECEBNcY — Xy MiZRA. AT VUVANIICHEL. REFDEEEZRIR!

Uses cermet material with excellent wear resistance and welding resistance.
Specializing in stainless steel processing, achieves excellent surface roughness!

AT VUANTIICHEWNT, MITHERISEBEDH 2.5 &,

For stainless steel, processing efficiency is 2.5 times of carbide.

SUS304 HIT==6

Processing data(workpiece:SUS304)

EME Roundness

EfEE &KX Wear amount and expansion amount

Y—XybU—7 | EBEY—T

Cermet Reamer Carbide Reamer

Y—X& | peooo ® 6.000

(Reamer Dia.)

A = ] )
(Cutting speed) 30m/min 12m/min

0.00

8.00

6.00
400

200
0.00

BEME (um) Roundness

0 100 200 300 400 500 600

IIITE Holes

P—Xy RU—%

Cermet Reamer

EY —<

Carbide Reamer

[EEFENE VBC HHEY (% 600 7RI TH)
Abrasion width compared to competitor's products. ( 3 after 600 holes)

M&EE Cylindricity

X W E 0.Tmm/rev 0.Tmm/rev
(Feed amount)

U—<K ¢ 0.2

(Removal amount)

imIE 10.8m (18mmE;&E*x60077)
(Depth length) | (10.8m (18mm through hole x 600 holes))

=)
1=
S

400 *W

100 200 300 400 500 600
HII7WEL Holes

VBc=0.06mm

VBc=0.38mm

AL
Comparison of expansion amount

DLLE

FARRUL NAZTINO—F 4T RUIL

TE4EEE Rz Surface roughness (Rz)

H—XyhJ—7(V30, f0.1) AR

Y- (V12, f0.1) AR

(Drill) (TiN coating drill (High speed steel))
pilIp ] KL i iy )
(Machine) (3 axis vertical machining center)

£ Hl 58 &l KB LI HE
(Cutting oil) (Unsoluble cutting oil)

10.00

8.00

Se00
& 400

200 4

0.00
0

700 200 300 400 500 600
AIITE Holes

é ) Cermet reamer (expansion amount) V30, f0.1 é ) Carbide reamer (expansion amount) V12, f0.1
50 50

52 52

<4 &g N

S S NA

£ © 8

K 0 100 200 300 400 500 600 | & O 100 200 300 400 500 600
= HITT Holes | B HITTE Holes

W SZ4JHISRME  (Recommended Cutting Conditions ]

H— Xy b —T [FTHEFECBEN S TR OHE/NVEIFH TE S,
Cermet reamer has excellent wear resistance, It's possible to suppress that
reduction in diameter of machined hole.

# It is recommended to using oil-based cutting oil.

_ B _ U —4Z (nm) Y- (dm)
A F—RFTF A R RILFIVHA MR AR Reamer Dia. Removal Amount
Workpiece SUS304/SUS316 SUS420/SUS440 SUS405/SUS430 3
4 0.1 UF
[E® 5
(m/min) 20~ 30 25~35 25~35 6
Cutting Speed
7
8 0.1
M AAGEEIERDERE#EUE T, EUBICEUTIE P.A DRGRESSETE, 9
About feed, please check it on page 4. 10




H—Xw kL J— SD (CermetReamersD) [~

B <IH&EFR  (Cermet Reamer SD Specification Table )

e
(@) §S;
S, X80 S
B
21
22
L
1R 0.005mm & F
HRRE (+0.005) Increment
(Tolerance) Bfi:[  unit price: in JPY
FRETEM
25t ViEYD N E 01 |ETE 02| £ B L |vvuoEed| BH=EB | I X Retail Price
Diameter Flute Body Overall Shank Chamfer Number . .
() Length Length Length Diameter Length of Flutes é?mmig 0000015"::',&%
Increment | Increment
SD 2.900 ~ 2.995 8,440 10,130
SD 3.000 12 25 3.0 8,440 =
SD 3.005 ~ 3.095 - 10,130
SD 3.100 ~ 3.505 65 35 4 8,440 10,130
SD 3.510 ~ 3.995 9,400 11,280
16 29
SD 4.000 4.0 0.5 9,400 =
SD 4.005 ~ 4.095 - 11,280 o
SD 4.100 ~ 4.505 4.5 10,350 11,280 (3D
@
SD 4.510 ~ 4.995 11,430 13,720 7
20 35 D
SD 5.000 5.0 11,430 = 3
D)
SD 5.005 ~ 5.095 - 13,720 N
75
SD 5.100 ~ 5.505 5.5 12,500 13,720
SD 5.510 ~ 5.995 14,180 17,020
42
SD 6.000 6.0 14,180 =
SD 6.005 ~ 6.095 - 17,020
SD 6.100 ~ 6.505 6.5 16,570 17,020
SD 6.510 ~ 6.995 19,430 23,320
24 0.8
SD 7.000 7.0 19,430 =
SD 7.005 ~ 7.095 - 23,320
48 85 6
SD 7.100 ~ 7.505 7.5 22,040 23,320
SD 7.510 ~ 7.995 23,350 28,020
SD 8.000 8.0 23,350 -
SD 8.005 ~ 8.095 - 28,020
SD 8.100 ~ 8.505 8.5 25,690 28,020
SD 8.510 ~ 8.995 25,350 30,420
SD 9.000 9.0 25,350 =
SD 9.005 ~ 9.095 - 30,420
28 55 95 1.0
SD 9.100 ~ 9.505 9.5 26,690 30,420
SD 9.510 ~ 9.995 28,200 33,840
SD 10.000 10.0 28,200 -
SD 10.005 ~ 10.050 - 33,840

BEFEEMANDY A XMF. 3EYUL/NF—F—[CTEDE T,
Standard inventory size is available on made-to-order basis, 3pcs/size for order.
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FPI—ILK
y—7

[ F.P. Gold Reamer )

Ema'ﬁ ( Long Tool Life

AMU—HH
Straight flutes

ANAZIVF
Spiral flutes

@md—F : HGO.O0OO (Rkb—F3H)
Product Code HGOOOOS (Zl\°4’5)b3~3)

mE R

( Features of F.P.Gold Reamer )

RS T T IR SOEIRINTIEE,

Very low price and save production cost.

TINO—F« VI %iEd ZEICKY, NARAU—TICLERYJELRE S TEHEamh' 2 8L L,

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

N—IVEBP Y ZY T Y IR EMBIL VR T TaEE,

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

EELB YA X3 0.005mm EUTe 1.000 ~ 14.100 ZEHEL. HE5WDBERINANEICKINTTEE,

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

M J0TEEHI ( Technical Data)

30

H SEYHISREF

( Recommended Cutting Conditions ]

U — % | FP.O=)LR | NMMRU—T AT A AR (100 B EOEHE)
(Reamer) (F.P.Gold.) (High-Speed Steel Reamer) (Durability comparison) (The transition of Enlarged Amount)
#oD —@—FP LK —O—/\(AU—
e $6.000 $6.000 FPGod g
40
T il IR 10mEE 10MmEE NMAU—T 20| pg
oQ (Depth length) (Through-hole) (Through-hole) High-Speed i I}
= Steel Reamer 17,; 00
wn A ; ; i %
o (Cutting Speed) 12m/min. 6m/min. FP. I—ILR g N \
D F.P. Gold T 40 \
D % ) o \
o 0.2mm /rev. 0.2mm /rev. 50 &
(Feed) .
rl_/"_ 0 500 1000 1500 2000 w0
D -7 "B ) 500 1000 500 2000
w, (Removal Aml-LEi) 0.2 0.2 MTTE () (Holes)
% (#%HI#F : S45C, Workpiece : S45C) (H#tth) NARU=RIE, 1,000 VERR B ENEDRBIAEBIFT.
Q ZAUSHU F.P. T—IL RU—TF 2,000 A LRE LT RBEREE T,
3 HARHIM, SIHIRBIC RV RBUET .
o
wn

U— (m) ) e
wl | mEE | oe® | IAE | 25VUZ | @ |7AS=os|@-@ew | R e Remove Amount
Ll Mild Carbon Alloy Tool Stainless Cast Aluminum Copper ey I I
Workpiece Steels Steels Steels Steels Steels Iron A5052/A7075 Alloys Stzels 1 0.05
SS sOOC SCM/SUJ SKH/SKD sSus FC/FCD ADC (o} ~40HRC -
2 0.08
3 0.1
B 4
(m/min) | 10~25| 6~20 | 6~20 | 5~10 | 5~10 | 6~15 |10~30| 8~23 | 5~10 5
Cutting Speed 6 0.1
7
8 0.2
U—<f 9
(@mm) I I I I I I I I I
Removal Amount 1 0
12 0.2 0.3
U —TROBSBRH RIS 14
Removal amount is to be set according to size on right table ~ FJUEICRELTIE P4 DRHERZETBSETISL.

“Removal Amount” in reference to the upper table number I~1.

About feed, please check it on page 4.



TIN

F. P j\—) IJ I\\\ U —¢ [FP. Gold Reamer ] WS \“0

B &R (F.P. Gold Reamer Specification Table )

(¢ 1.000mm ~ ¢ 2.895mmAZIK) (¢2.900mm ~ ¢ 14.100mmAZLK)
(¢1.000mn- ¢ 2.895mn Dia. shape) (¢2.900mn-¢ 14.100mm Dia. shape)
=
[
O S g /\ S0° 3
S /‘\ 30° S
|
— |
.B B
0] Al
02
L L
=
[y
< o =
S 30° 8 & /\ 0 °
~ — __——— |
R =
> B
01 = 01
L 02
L
0.005mm& »f
%?%IBE (+0-005) Increment
(Tolerance) \ O g(f:[M  unit price: in JPY
ﬂgt’nﬂﬁd) D EFlE 21 E;BFEa 22 % R llL 91’5%7%¢d %ﬁli’;f%B |3\? b?ﬂ ZAFEM Retail Price
iameter ute oay vera an amrer umbper g 7 0
FUTE) Length | Length Length | Diameter | Length | of Flutes | 20mED | 0-1me T 10.005mE T
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 3.0 A - 4,170 4,930
HG 1.900~1.995 20 - 6 RELEVY - 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 3.0ty 2,670 3,510 4,140
HG 3.005~3.500 40 50 75 o = 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 Og
HG 4.505~5.000 45 90 60 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 Z
HG 6.005~6.500 08 - 3,430 4,050 o
HG 6.505~7.000 105 ’ 3,360 3,430 4,050 =
55 70 1 8.0 0]
HG 7.005~7.500 110 6 = 3,700 4,360 %
HG 7.505~8.000 60 - 115 3,930 3,700 4,360 D
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 2o oc 130 5,080 5,140 6,070
HG 10.005~10.500 135 - 5,590 6,610
HG 10.505~11.000 90 140 12.0 5,740 5,590 6,610
HG 11.005~11.500 75 o5 145 ' 1.0 - 6.310 7.480
HG 11.505~12.000 150 6,350 6.310 7,480
HG 12.005~12.500 30 100 155 = 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

BEEEUNDT A XMF. 28U /N A= —[CTEIEFT (RN SIWRABIR/1F—F =)o ZRINAZILAF. LECHEDHFI10%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.
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DLCU—¥

|

ZIV=8E HNIHA

( for Aluminum and Copper Alloys ]

[ DLC Reamer ]

Bad— kK : HDO.OOO

Product Code

mE R

( Features of DLC Reamer )

DLC O—F«V7JIc&kY. REDMEFEMELMBEEEZRIR.

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

ZILZPFDIILICH VTR ZE R

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

EERRHOR. KEEHIRTOINIHTIEE,

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

W T

( Technical Data )

®NIF—%5

WHI%:A7075 (PIL=ZER)

Work piece: A7075 (Aluminum)

@MEHEE Surface Roughness

@1 KX Enlarged Amount

fERY—<
(Reamer Size) HD6.000 25 4
A = : A A
(Cutting Speed) 20m/min iz} 20 / " o A A A
= #H15
1,060min " B x *
il Ry 1.0 AN) = 0 S S
= M\D—D\ f M
(Foed) 0.08mm /rev mos \D//D\D_Dﬁ m o,
U—v 0.2mn 0 [ T R N R B B
. 4 T O O S Y N
(Removal Amount) 100 %[?E’*ﬁ 3(()|—?o|es) 400 500 100 200 300 400 500
I T & 20mm & n MIARE  (Holes)
(Depth Length) (Through-hole)
—0—HD6.000 —A— /»3-F6.000 ——HD6.000 —A— /»3-16.000
0 M KB {uncoated) ((ncoated)
(Cutting Oil) Water-soluble

W SEYHIREF

( Recommended Cutting Conditions )

Removal amount is to be set according to size on right table
“Removal Amount” in reference to the upper table number 1.

’ U—<f
ZILEZOLA . U __7‘¥ (mm) Removal lSmdt))rLrJIﬂt)
A Aluminum - FEE Dz I
Workpiece A5052/A7075 COPPeéA”OYS
ADC 1
2
3 0.1
|} 4
(m/min) 15~ 30 10~23 5
Cutting Speed 6
7
‘ ) 0.2
U—<f 9
(¢mm) I i
Removal Amount 10
12 0.3
U—HROBS BRERICHIG 14

EURICEILTIE P4 ORERETSHRS V.
About feed, please check it on page 4.



DLC!J—< (DiCReamer) %) QG

B <I&&R  (DLC Reamer Specification Table

(¢ 1.000mn~ ¢ 2.895mnfZIR) (¢2.900mn~ ¢ 14.100mmAAZIK)
(¢ 1.000mm - ¢ 2.895mm Dia. shape) (¢2.900mm - ¢ 14.100m Dia. shape)
=
= o) B
a . 5 S /\ 30 e
8 "\ 2
\ =
B B
02
L L
WERE (+0.005) 0.005mm & T
(Tolerance) 0 Biffi:[  unit price: in JPY
Qgﬁ‘ﬂ?it*d’ D EFlEt 21 E-BF% 02 % 3 llL Bvs‘ﬁ?f’ﬁdid %ﬁ]ﬁ"fﬁB ﬁ bﬁﬂ 1EEE Retail Price
iameter ute o vera Shan amfer umber [1.0m& | 0.1mED 10.005mET
(FU~E) Length Lengzh Length Diameter Length of Flutes Incr“e1T'nent |ncrn(13"[1nent Incremmment
HD 1.000~1.495 20 40 7,430 7.930 8,930
HD 1.500~1.695 22 45 = 7,930 8,930
HD 1.700~1.895 25 50 3.0 - 7,930 8,930
— . B 4
HD 1.900~1.995 RiiLey - 7.930 | 8930
30 60
HD 2.000~2.395 6,620 7,020 7,830
HD 2.400~2.895 35 65 0.5 - 7,020 7,830
HD 2.900~3.000 70 3.0 kEVY 6,060 7,150 7,980
HD 3.005~3.500 40 50 75 = 7,930 8,620
— 4.0
HD 3.505~4.000 80 7,610 7,930 8,620
HD 4.005~4.500 85 - 7,900 8,580
55 ]
HD 4.505~5.000 45 90 7,570 7,900 8,580
6.0
HD 5.005~5.500 60 95 - 7,900 8,580
HD 5.505~6.000 8,070 7,900 8,580
50 65 100
HD 6.005~6.500 = 9,160 9,960 .
0.8 @
HD 6.505~7.000 105 8,870 8,970 9,770 wn
55 70 EE—— 8.0 ©
HD 7.005~7.500 110 - 9,310 | 10,130 D
6 Q
HD 7.505~8.000 115 9,590 9,310 10,130 v
60 75 0]
HD 8.005~8.500 120 = 10,780 11,800 .
70
HD 8.505~9.000 11,080 10,780 11,800 8
65 80 125 10.0 3
HD 9.005~9.500 = 11,970 13,100 @
wn
HD 9.505~10.000 130 11,890 | 11,970 | 13,100
70 85
HD 10.005~10.500 135 = 12,630 13,920
HD 10.505~11.000 90 140 13,350 12,630 13,920
12.0
HD 11.005~11.500 75 145 1.0 - 13,560 15,000
95 ]
HD 11.505~12.000 150 14,150 13,560 15,000
HD 12.005~12.500 155 = 14,490 16,090
80 100 —
HD 12.505~13.000 160 16,090 16,250 17,850
HD 13.005~13.500 16.0 = 19,290 21,020
8
HD 13.505~14.000 85 105 165 19,730 19,290 21,020
HD 14.005~14.100 - 20,580 22,540

EEEEUNDT 1 X, 3EU /N A —F—[CTEIEFT,
Standard inventory size is available on made-to-order basis, 3pcs/size for order.
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KE

NJRU—=7

([ Hand Reamer ]

(¢0.300~-2.895mm FZIK)
(¢0.300-2.895mn Dia. Shape)

—hetiHI A

( for General Works )

M
S

¢d

P

EmJ— Rk : HRO.O00O (RkL—HKH)

Product Code

HRO.OOOS (RINASILA)

B <F&&R  (Hand Reamer Specification Table )
HARRZE ( + 0.005)
(Tolerance) 0
B - AR D bS] fE 21 2 R llL ﬁﬁlt\’-fET 91v>h?1§¢d bS] bﬁl E#FEM  Retail Price
Diameter Flute Overa Chamfer Shan Number
i7 Yt ; 1.0m& T | 0.1mm& W |0.005mm e T
(FOHE) Length Length Length Diameter e FluiEs | UarikeRs | ARy, G ORI
HR 0.300~0.395 . 1.5 15 - 7.940 10,310
HR 0.400~0.495 2.0 ’ - 6,840 8,900
HR 0.500~0.595 30 - 5,370 6,990
HR 0.600~0.695 12 2.5 = 4,940 6,420
HR 0.700~0.795 20 - 4,470 5,810
HR 0.800~0.895 15 35 3.0 ’ = 4,180 5,410
HR 0.900~0.995 4 - 3,910 5,080
20 40 4.0
HR 1.000~1.495 3,630 3,990 4,730
HR 1.500~1.695 22 45 0 = 3,990 4,730
HR 1.700~1.895 25 50 ' - 3,990 4,730
HR 1.900~1.995 3.0 - 3,990 4,730
30 60 6.0
HR 2.000~2.395 3,100 3,410 4,030
HR 2.400~2.895 35 65 7.0 - 3,410 4,030
B 2ZHIRE  (Recommended Cutting Conditions )
HeEE UR—W% é[nm) I{a;nf\/{;? /inﬁmt)
pEsT &R =t PS4 - es Quenched eamerDi. I I
A Carbon Alloy Tool Aluminum Copper and
Workpiece Steels Steels Steels A5052/A7075 Alloys tempered 0.5 0.05 0.05
sSOOC SCM/SUJ SKH/SKD ADC C Steels 1 .
~ 40HRC
2 0.08
3 0.1
4
ER
(m/min) 3~10 3~6 3~4 10~ 20 8~15 3~4 5
Cutting Speed 6 0.1
; 0.2
N 9
U—<f
(dmn) I 1 I I I I 10
Removal Amount ‘| 2 02 03
14
- ROBSFRERCHIS 16 0.3 0.4

Removal amount is to be set according to size on right table EJEICRALTIE P4 DRHERZETSETFSL.

“Removal Amount” in reference to the upper table number I~1. About feed, please check it on page 4.



J\ R — (Hand Reamer) |

(¢2.900~16.100mn FZIK)
(¢2.900-16.100mn Dia. Shape)

S 2l o5
Straight flutes

v VIR GdRNERGDDINERE2MATEIWET

o ° e]
W3 =
F == S g
T
01 02
L

MERICBALT | NYRU—T RMU—RIICRVEEESHE T, RN 1 0BOBREBERTEEVLE T . HRY 1 X3, $2.900~¢10.000[CFWE T,

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

PN 0.005mm& T”F
HRRE (+0.005) S erament
(Tolerance) \ O &(f:[  unit price: in JPY
B TR D A [E 21 2 R llL ﬁﬁlifET DAY “117% 22 XA b%l E#EM  Retail Price
Diameter Flute Overa Chamfer Shan Number 3 % 3
7N~ 1.0m&ET | 0.1mm&TF | 0.005mm & T
(FOHE) Length Length Length Length eilflliEs |l e | e
HR 2.900~2.995 - 3,530 4,180
72 23
HR 3.000~3.105 . 2,660 2,920 3,430
HR 3.110~3.605 40 75 26 - 2,920 3,430
HR 3.610~4.005 - 2,660 2,920 3,430
HR 4.010~4.105 30 - 2,920 3,430
HR 4.110~4.605 85 9 = 2,920 3,430
HR 4.610~5.005 2,660 2,920 3,430
45 90 35
HR 5.010~5.105 = 2,920 3,430
HR 5.110~5.605 95 10 - 2,920 3,430
HR 5.610~5.995 = 2,920 3,430
50 100
HR 6.000~6.605 38 3,040 3,360 3,960
HR 6.610~6.995 . = 3,360 3,960
HR 7.000~7.105 55 " 3,220 3,550 4,190
HR 7.110~7.605 110 6 = BI550 4,190
HR 7.610~7.905 42 - 3,550 4,190
HR 7.910~7.995 60 115 = = 4,190
HR 8.000~8.105 12 3,760 4,140 4,880
HR 8.110~8.605 120 = 4,140 4,880
HR 8.610~8.905 - 4,140 4,880
HR 8.910~8.995 65 125 = = 4,880
HR 9.000~9.605 13 45 4,370 4,810 5,680
HR 9.610~9.905 = 4,810 5,680
HR 9.910~9.995 20 130 - - 5,680
HR 10.000~10.105 14 4,700 5,150 6,090
HR 10.110~10.605 135 - 5,150 6,090
HR 10.610~10.905 50 = 5,150 6,090
75 140
HR 10.910~10.995 15 - - 6,090

REABLADY A X, 28LLE/1F—F—CTREYE T (RIS SIWARIE/1F =T =) ZINATIREHI10% UPICT ¢ 1.000mmiA L SOZFEE (3ALLE) ICTRIETETEEET,

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)

slaweay 19915 paads ysiH
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KE

NJRU—=7

([ Hand Reamer ]

B N\YRU-IHER

High pead dteal Reamen

ZAhU—HH
Straight flutes

(¢2.900~16.100mn fZIK)

(¢2.900-16.100mm Dia. Shape)

ZINASIVA
Spiral flutes

E@mJ— K : HRO.O00O (RkL—HKH)
HRO.OOOS (RINASILA)

Product Code

( Standard Hand Reamer Specification Table (with Square-ended Shank) ]

HARRE (+0.005) 0.00!?mth:
ncremen
(Tolerance) \ 0 B(fi:F unit price: in JPY
BK-EPD N E | £ EL | BEEET |vryome2| W M MNE  Retail Price
Diameter Flute Overall Chamfer Shank Number 1.0mEY | 0.1mET 0.005mET
(FUFE) Length Length Length Length ofiElutesINi e tllincrementitinerement
HR 11.000~11.105 140 50 5,300 5,830 6,900
HR 11.110~11.605 75 145 15 54 - 5,830 6,900
HR 11.610~11.995 150 6 - 5,830 6,900
HR 12.000~12.105 58 6,080 6,690 7,910
HR 12.110~12.605 155 - 6,690 7,910
HR 12.610~12.995 80 160 16 = 6,690 7,910
HR 13.000~13.105 6,570 7,230 8,530
HR 13.110~13.995 17 - 7,230 8,530
HR 14.000~14.005 85 165 62 7,470 - 9,700
HR 14.010~14.095 - - 9,700
HR 14.100~14.105 8 - 8,950 10,570
HR 14.110~14.605 170 18 - 8,950 10,570
HR 14.610~14.995 90 - 8,950 10,570
HR 15.000~15.005 175 66 8,640 = 11,240
HR 15.010~15.105 - 9,500 11,240
HR 15.110~15.995 19 - 9,500 11,240
HR 16.000~16.100 9 185 70 9,720 10,700 12,650
B ¥+ YV JMAERTER  (Hand Reamer Square-end Specification Table )
o =) |
O - AN
| o
o N\
Vv yIEed #8 K Square Width R ¢ ¢ Vv yIEed 1E K Square Width R & ¢
Shank Square Shank = = Square
Diameter & Size N3 Tolerance Length Diameter & Size ~E Tolerance Length
29~33 2.5 8.2~8.6 6.5 9
3.4~37 2.8 5 8.7~9.6 7.0 10
3.8~3.9 32 9.7~10.6 8.0 o1 11
3.9~4.1 % 6 10.7~12.1 9.0 12
4.2~4.6 3.5 0 12.2~13.6 10.0 13
4.7~5.6 4.0 —-0.1 7 13.7~14.6 11.0 0 14
5.7~6.1 4.5 14.7~16.1 12.0 —-0.15 15
6.2~6.6 5.0 #F1% 3.900 ~3.975 (4, MABES 5mm &4, 3.980 ~3.995 (F. WAHBES 6mm EBUET,
6.7~7.1 5.5 8 The square length is 5mm that Diameter from 3.900 to 3.975, from 3.980 to 3.995 is 6mm.
7.2~8.1 6.0 9

BERRLADY A X, 28LLE/1 4 —F—ICTRYE T (R SIVREIE/ 1A= =)o 2L TR #10% UPIZT O 1.000mmELED SDOFFFERE (3ALLE) CTRIES B TEEET,

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)



H.S.S. // l
High dpcad dtecl Reamean ' ¥
/ D

=Nl L

( for High-Speed use )

NAANUAIVWI—=T

[ Hi-Helical Reamer )

=
[a)
%: %@ 8
HOBMNEAE: ¢ 1.50~ 4.49=3° 1
¢ 4.50~10.20 = 2°30’ 21
®10.21~16.49 = 3° 22
#@®Chamfer angle for ¢ 4.50~10.20mm is 2° 30" instead of 3°. L

BHSEI—K : HHO.OO

Product Code

B4 E (Features of Hi-Helical Reamer )

JNIVRNA RFZIRAL. (ERD/NA AU —T[CHERT EFdamhE L,

Tool life is prolonged by using cobalt high-speed-steel, it better than old high-speed-steel reamer.

ARARDERIL DR, tIVBHRIANZL—XITHE,

It enables excellent downward chip flow due to its left hand spiral flute.

B <I&&R  (Hi-Helical Reamer Specification Table )

HNRNE (+o.005) 0.01mn& T
(Tolerance) Bffi:F  unit price: in JPY
B IR oD bS] iE 21 E'Fﬁa!zz 2 R llL ﬁrf:]EfET bS] bﬁ E#E( Retail Price
Diameter Flute Body Overa Chamfer Number 1.0mm /0. 1mm&E D 0.01m&ED
(FEUEE) Length Length Length Length of Flutes Pﬁcremgﬂt |ncré"rr~',|1ent
HH 1.50~1.59 3,370 4,990
et o —
HH 1.80~1.89 10 25 45 2 0,640 1,900
HH 1.90~1.99 9.760 0,950
I-zHo12'og 49 z ; ,gsg 5,200
HH 2.01~2. 4.33 .
s . - = ; i ——
HH 2.90~2.9 4.33 5,
HH 3.00~3.49 20 45 o 3340 2,000
HH 3.50~4.49 22 55 80 3.340 4.000
e o :
HH 6.01~6.49 =Y 2 100 3630 4,360 o
HH 6.50~7.00 2c 110 3630 4.360 h
HH 7.01~7.49 35 4.080 4,910 3
HH 7.50~8.00 % 125 4,080 4.910 o
HH 8.01~8.49 4,330 5.200 ®
HH 8.50~9.00 o5 135 4,330 5,200 oL
HH 9.01~9.49 0 4.750 5.710 )
HH 9.50~10.00 150 3 4.750 5.710 P
HH 10.01~10.49 5.040 6,060 ®
HH 10.50~11.00 155 5 5.040 6.060 -
HH 11.01~11.49 - s 6.790 8.130 o
HH 11.50~12.00 160 6.790 8.130 Q
HH 12.01~12.49 7,260 8,670 3
HH 12.50~13.00 165 7.260 8.670 D
i 13.90~12:00 7300 270 &
Af 15, ~ o 120! O,
HH 14.01~14.49 50 S 170 8.580 0,270
HH 14.50~15.00 120 175 9.960 1,990
S T
HH 16.01~16.49 125 180 8710 22.480
A . g
B SZHIRE  (Recommended Cutting Conditions
; B = S5 U— U—<
Edzl v %ﬂ Eﬁz’z :;\fjm ﬁii U—<&E (mm) Remov{al A(«m?)mt) U—v&E (!'"") Remov{al /in?:)mt)
Workpiece Steels Steels Steels Iron Reamer Dia: I it Reamer Dia. I I
SSs sOOcC SCM/SUJ FC/FCD
B 1 0.05 9 0.1 0.2
(m/min) 10~ 20 12~25 10~ 20 12~20 2 0.08 10
Cutting Speed 3 0.1 12 0.2 0.3
U—<ft 4 14
I I I I
Remosatmount 5 01 16 03 | 04
D— Y ROESERUERCHSG 6 ROBICELTIE P4 DREFECSRFL,
Removal amount is to be set according to size on right table 7 0.2 About feed, please check it on page 4.
“Removal Amount” in reference to the upper table number I~II . 8

EEEEMNDT 1 XMF. 3FU /N A —F—ICTEIFT,
Standard inventory size is available on made-to-order basis, 3pcs/size for order.
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High pead dteal Reamen

FP
F—IEYU—7
(1/50)

([ Taper Pin-Reamer
(1/50) ]

F—N\EVIIH

( for Taper Pin Holes )

7-1° 1/50 Taper1/50 7-1°1/50 Taper1/50
a S| S ©
s L g
§A,
a
01 02
L L
| N
¢ 0.5mn~ ¢ 2.5mmAzR ¢3.0m~ ¢ 16.0mmAZIA ﬁﬂﬂj_ I\ . HPOO
¢0.5mn - 2.5mm Dia. shape ¢3.0mn -¢ 16.0mm Dia. shape Product Code

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

Bffi:F3 unit price: in JPY

B IFUHE G D INBERYD2 ABER ¢D1| I K21 | £ KL |YeYo@ed|YyvyIK 02| ¢DEE ¥ g |fREEEfd Retail Price
Nominal Diameter | Diameter Flute Overall Shank Shank a Number [Z KU—RrF [RS4SR
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 7,440 -
% HP 0.6 0.50 0.98 6,900 -
24 38
% HP 0.7 0.60 1.08 6,070 -
% HP 0.8 0.70 1.26 6,070 -
28 42 2.0
% HP 0.9 0.80 1.36 .4 5,300 -
% HP 1.0 0.90 1.54 5,300 =
32 46
% HP 1.1 1.00 1.64 4 5,100 -
L % HP 1.2 1.10 1.82 5,100 -
® - 36 50
T % HP 1.3 1.20 1.92 25 5,100 -
B % HP 1.4 130 | 214 ' 5100 | -
® 42 57 15
& % HP 1.5 1.40 2.24 5 4,110 -
@ % HP 2.0 1.90 2.86 3,820 -
[0} 48 68 3.0 20
= % HP 2.5 2.40 3.36 3,820 -
g HP 3.0 2.90 4.16 63 85 4.0 22 3,820 4,190
0} HP 4.0 3.90 5.42 76 100 5.0 24 3,920 4,300
0n
HP 5.0 4.90 6.56 83 110 6.0 27 4,950 5,450
HP 6.0 5.90 8.00 105 135 8.0 30 6 5,860 6,460
HP 7.0 6.90 9.24 117 152 ' 6,600 7,270
HP 8.0 7.90 10.80 145 180 10.0 35 9,770 | 10,770
HP 9.0 8.90 12.00 155 190 13,390 | 14,740
HP 10.0 9.90 13.40 175 215 12.0 14,050 | 15,440
% HP11.0 10.80 14.30 40 18,760 | 20,640
HP12.0 11.80 15.60 190 230 14.0 22,150 | 24,370
HP13.0 12.80 17.00 ' 8 24,560 | 27,040
210 255 45 10
% HP14.0 13.80 18.00 16.0 30,510 | 33,580
% HP15.0 14.80 19.20 220 270 18.0 50 35,200 | 38,740
HP 16.0 15.80 20.40 230 280 ' 39,240 | 43,190

Z MU= RIDXEN RORINA ZIVH (HPO.OS) [ EEFEE AL/ 14— —) ICTEESETIEEF T,
Straight flutes size and Spiral flutes is available on made-to-order basis, 3pcs/size for order.
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ZF 4 EEER Made-to-order items

—hxthiHl44. 7N TH

( for General Works / for Deep Hole ]

aiEy—v
CyU—X

[ C Series ]

¢d h6

22
L
Eamd—R : CCO.000
Product Code
B <F£EFR  (C Series Specification Table ) WYY I@& —BFR ([ Shank Specification ]
Ef%ﬁ% ( +0.00 5) HRDD~EERHE VvV 71%(d) FEDDTEEEH VvV 7E&(d)
(TO leran Ce) 0 BLE KF BETE BE LR BETE
2.91 3.005 2.9 7.51 7.605 7.5
U=, =% -

(') Length | Length | Length | Length [of Flutes Price an 3.205 3.1 7.71 7.805 7.7

3.21 3.305 3.2 7.81 7.905 7.8

CC 2.910~3.000 4,000 3.31 3.405 3.3 7.91 8.005 7.9

3.41 3.505 3.4 8.01 8.105 8.0

e Eititbeiths 4 2 3.51 3.605 35 8.1 8.205 8.1

CC 4.000 4220 361 3.705 36 8.21 8.305 8.2

3.71 3.805 3.7 8.31 8.405 8.3

CC 4.005 20 40 80 0.5 4,740 3.81 3.905 3.8 8.41 8.505 8.4

3.91 4.005 3.9 8.51 8.605 85

€C 4.010~4.995 4.740 4.01 2.105 4.0 8.61 8.705 8.6

P 5,080 411 4.205 4.1 8.71 8.805 8.7

4.21 4.305 42 8.81 8.905 8.8

CC 5.005 5,590 4.31 4.405 4.3 8.91 9.005 8.9

4.41 4505 4.4 9.01 9.105 9.0

€C5.010~5.995 5,590 451 4.605 45 9.11 9.205 9.1

461 4.705 46 9.21 9.305 9.2

cc6.000 6.070 471 4.805 47 9.31 9.405 9.3

CC 6.005~6.105 7.230 4.81 4.905 4.8 9.41 9.505 9.4

4.91 5.005 49 9.51 9.605 9.5

CC 6.110~6.995 8,680 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

g Ay [2ce 5.21 5.305 5.2 9.81 9.905 9.8

CC 7.005~7.995 11510 5.31 5.405 53 9.91 10.005 9.9
5.41 5.505 5.4 10.01 10.105 10.0

CC 8.000 11,920 5.51 5.605 5.5 10.11 10.205 10.1
5.61 5.705 5.6 10.21 10.305 10.2
CC 8.005 6 13,100 5.71 5.805 5.7 10.31 | 10.405 103
e 13,100 5.81 5.905 5.8 10.41 10.505 10.4
25 5.91 6.005 5.9 10.51 10.605 10.5
CC 9.000 14,060 6.01 6.105 6.0 10.61 10.705 10.6
6.11 6.205 6.1 10.71 10.805 10.7
€C 9.005~9.995 14,930 6.21 6.305 6.2 10.81 10.905 10.8
6.31 6.405 6.3 10.91 11.005 10.9
§, cC 10.000 60 15 16.090 6.41 6.505 6.4 11.01 11.105 11.0
f_Pr CC 10.005~10.995 17,680 6.51 6.605 6.5 11.11 11.205 1.1
o 1.0 6.61 6.705 6.6 11.21 11.305 11.2
) CC 11.000 18,700 6.71 6.805 6.7 11.31 11.405 11.3
= C 11005 19570 6.81 6.905 6.8 11.41 11.505 11.4
; : ’ 6.91 7.005 6.9 11.51 11.605 11.5
g CC11.010~11.995 20,420 7.01 7.105 7.0 11.61 11.705 11.6
vt 7.11 7.205 7.1 11.71 11.805 11.7
CC 12.000 70 130 21,170 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 21,940 7.41 7.505 7.4 12.01 12.1 12.0

SEEEICDE, 3ARULENMNA—I D SORYEICEIFT,
Made-to-order from 3pcs/size for order.
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—RstiRI4 A fREE iR A

( for General Works / for Automatic lathe )

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

M 45

R

(¢2.900mm ~ ¢ 12.100mnfZIK)
(¢2.900mm-@ 12.100mn Dia. shape)

22

fmmd— K : HBO.OOO

Product Code

( Features of Short Reamer )

—_ S Tl -
SlMEERIREEVWIRICEKY, . . ewm
ﬁﬁﬁ$ . ﬁ*ﬁfﬁ}]ﬂlbﬁ E_I'ﬁEo High rigid flute shape EQE$ Automatic lathe
Highly rigid flute shape and a short flute, High efficiency
which enables highly efficient and precise reaming. EOIE =hEE »  NChzas
. N Short flute High precision N.C. machine
JNIVMN\A RICF.P.BO—FT 4T %&]EL. e
T EEEE MG CoHSSHEHI-h ey =37
im’ﬂ;%% Eb r-.'J:o . . Cobalt high-speed stee Long tool life ijc hirﬁl gzé ?
It's made of Cobalt high-speed steel coated with and Speialcoaing
F.P.B Coating, improve wear proof up.
B <F5%R  (Short Reamer Specification Table )
HERNE (+9.005) 0.005mm & U
(Tolerance) 0 Bfi:[  unit price: in JPY
BR-FEHD X E 21 BTE 22 £ R L Y YIEGd Bft=RB M e
Diameter Flute Body Overall Shank Chamfer Number Re?ail Price
(TFOFE) Length Length Length Diameter Length of Flutes
HB 1.000 ~ 1.100 12 - 40 0.2 7,380
HB 1.105 ~ 1.600 16 - : 7,050
HB 1.605 ~ 2.100 - 50 3.0=HELEYS 4 7,050
HB 2.105 ~ 2.600 - 0.3 6,690
HB 2.605 ~ 2.895 20 - 60 6,690
HB 2.900 ~ 3.100 . 6,810
HB 3.105 ~ 4.100 50 30 REVS 0.4 7.980
HB 4.105 ~ 5.100 4.0 9,150
HB 5.105 ~ 5.600 35 65 : 9,410
HB 5.605 ~ 6.100 5.0 9,410
HB 6.105 ~ 6.600 : 9,860
HB 6.605 ~ 7.100 25 6 9,860
HB 7.105 ~ 8.100 6.0 05 11,540
HB 8.105 ~ 8.600 40 70 : 12,620
HB 8.605 ~ 9.100 12,620
HB 9.105 ~ 10.100 8.0 13,570
HB10.105 ~ 10.600 15,470
HB10.605 ~ 11.100 15,470
HB11.105 ~ 12.100 G i ik b 16,280
2 . g .
B SZJHIRME ( Recommended Cutting Conditions
) o U—<X (pm)
w3 %EE | oe® IE® | RFVLR | ##% | 7LSSoL| @-@as | BAN T Removal Amount
R Mild Carbon Alloy Tool Stainless Cast Aluminum Copper QUi :nd 1 I
Workpiece Steels Steels Steels Steels Steels Iron A5052/A7075 Alloys teg‘tzz:': 1 0.05
SS sOOcC SCM/SUJ SKH/SKD Sus FC/FCD ADC C ~ 40HRC 2 0.08
3 0.1
& 4
(m/min) |10~25| 6~20 | 6~20 | 5~10 | 5~10 | 6~15 | 10~30| 8~23 | 5~10 >
Cutting Speed g 0.1
0.2
y—ft 5
(pmm) I I I I I I I I I 0
Removal Amount 1 2 02 03

U—YROBSERERITHIG
Removal amount is to be set according to size on right table “Removal Amount” in reference to the upper table number I~1I.

REEECDE,

EYRICBILTIE P4 DRERETBITS L,
About feed, please check it on page 4.

3EUEANA =T DO DERYEICIRET,

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

Swa)l ISpJo-01-apeyy
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ZF 4 EEER Made-to-order items

=Nl L

( for High-speed use )

NAAUAIL
y—7

[ MT Hi-Helical Reamer )

MT. No

21

22

ORMSBE: 6 4301020 730
*OBMEAE: ¢ 4.50~10.20 = 2°30° .
$1021~16.49 = 3° Bmd—K : HHO.OOMT
%@Chamfer angle for ¢ 4.50~10.20mm is 2°30" instead of 3". Product Code
B <F£E&R  (Morse Taper Shank Hi-Helical Reamer Specification Table )
A 0.01Tmm&E T
WERE (+0.005) 01mm& O
(Tolerance) B{fi:[  unit price: in JPY
B HEPD I E 01| BFEL2 | £ B L | yvYOMINo | BE=ET | X X BREEN Retail Price
Diameter Flute Body Overall Shank Chamfer Number |1 .0omm/0.1m&T| 0.01mmeET
(FFU~HE) Length Length Length MT No. Length of Flutes Increment Increment
HH 3.00MT 20 6,050 -
HH 4.00MT 22 44.5 10 3 2 6,050 =
HH 5.00MT 25 54.5 120 5,650 -
HH 6.00MT 5,650 =
HH 6.01MT ~6.49 30 64.5 130 5,770 6,890
HH 6.50MT ~7.49 35 74.5 140 5,770 6,890
HH 7.50MT ~8.49 84.5 150 1 6,010 7,200
HH 8.50MT ~9.49 3 6,050 7,270
HH 9.50MT ~10.49 94.5 160 6,260 7.500
HH 10.50MT ~11.49 6,640 7.960
HH 11.50MT ~12.49 40 104.5 170 7,060 8,480
HH 12.50MT ~13.49 1145 180 8,480 10,120
HH 13.50MT ~14.49 8,990 10,760
HH 14.50MT ~15.49 120 200 9,740 11,700
HH 15.50MT ~16.49 45 125 205 11,360 13,630
HH 16.50MT ~17.49 5 12,540 15,010
HH 17.50MT ~18.49 130 210 13,630 16,380
HH 18.50MT ~19.49 2 14,440 17,340
HH 19.50MT ~20.49 140 220 4 15,330 18,400
HH 20.50MT ~21.49 150 230 17,030 20,420
HH 21.50MT ~22.49 50 18,330 21,980
HH 22.50MT ~23.49 160 240 19,770 23,720
HH 23.50MT ~24.49 151 250 21,640 25,970
HH 24.50MT ~25.49 156 255 23,600 28,340
HH 25.50MT ~26.49 25,760 30,900
HH 26.50MT ~27.49 161 260 3 28,690 34,410
HH 27.50MT ~28.49 60 6 31,670 38,030
HH 28.50MT ~29.49 171 270 32,670 39,240
HH 29.50MT ~30.00 65 33,830 40,600
3 B SEHEIRHE  (Recommended Cutting Conditions )
® = = E— E—
& — i B = #ix U—YBm | femaamn || U=YE® | fomaamn
é Workpiece Steels Steels Steels Iron . 1 I ) 1 I
= SS sOOC SCM/SUJ FC/FCD 3 1 2
o
[0} e 0.2 0.3
5 (m/min) 10~ 20 12~25 10~ 20 12~20 4 0.1 14
g—' Cutting Speed 5 16
3 U—<1t 6 0.1 18 0.3 0.4
0 (pmm) I I I I 7 20
RemovalAmonnt 8 0-2 EWBICEUTIE P4 DREFRETBEREL)
U—TROBSFRERICHG e : Zambey
Removal amount is to be set according to sije o:':right tabl; 9 About feed, please check it on page 4.
“Removal Amount” in reference to the upper table number I1~1. 10 0.2 0.3

SEEEICDE, 3ARULENMNA—I D SORYEICEIFT,
Made-to-order from 3pcs/size for order.
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#$1.0~¢p4.0FTOYA RARFRELEYIRIKTT,
# ¢ 1.0~¢4.0:Point Center

FovFo

y—7

[ Chucking Reamer with

Straight Shank ]
M o o
S| /45 ©
]
|
B
—3 H
0
L
EmI—R 1 HCO.O
Product Code
B <H&EFR  (Chucking Reamer with Straight Shank Specification Table )
BAffi:F9  unit price: in JPY
Diameter n = Body Overall Shank Chamfer Number Retail Price
(IFOFE) Length Length Diameter Length of Flutes
HC 1.0 1.0 0.2 16,250
20 80
HC 1.5 1.5 14,580
4
+0.007
HC 2.0 1.9 13,410
+0. v
0.002 25 100
HC 2.5 2.0 0.5 11,970
HC 3.0 2.5 10,780
110
HC 4.0 B35 10,260
+0.009 30
HC 5.0 10004 120 4.0 8,890
HC 6.0 130 5.0 9,270
HC 7.0 35 140 9,980
6.0 6
HC 8.0 +0.012 150 9,980
+0.
HC 9.0 0.006 40 7.0 10,480
160 1.0
HC 10.0 10,780
8.0
HC 11.0 11,430
170
HC 12.0 45 9.0 11,430
HC 13.0 180 13,230
10.0
HC 14.0 +0.015 190 13,230
+0.
HC 15.0 0.007 50 11.0 15,100
HC 16.0 200 15,630
12.0 8
HC 17.0 18,350
1.5
HC 18.0 55 18,350
HC 19.0 +0.017 220 14.0 21,690
+0.
HC 20.0 0.008 60 21,690

SEFEEICDE, 3FULE N —T—DSDERYECIRUET,

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

Swa)l ISpJo-01-apeyy
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KE

OYoNnJR

y—7

( Long Hand Reamer )

¥ P4.0mUTRREELEYI T, ¢3.0mUTD, ¥+ IRIFLT¢3.0m,

ZF 4 EEER Made-to-order items

ARL—HF
Straight flutes

ZINASILA
Spiral flutes

BHEI—R : HLO.O

Product Code  HLO.OS
B %R (Long Hand Reamer Specification Table )
B[ unit price: in JPY
B- AR D N = A & L2 kR L| BHERT A 2 ML — MR AN SV TIEEEN
Diameter T o!l-\era:n=c e Flute Overall Chamfer Number Straight Flute Spiral Flute
(FFU ) Length Length Length of Flutes Retail Price Retail Price

HL 1.0 21,060 -

40 80 4
HL 1.2 23,170 -
HL 1.5 0,007 50 5 4 18,270 -
HL 2.0 +0.002 6 14,470 -
HL 2.5 100 7 13,060 -

60
HL 3.0 11,040 -
HL 4.0 o008 10,060 -

: 8
HL 3.0 .00 15,960 -
HL 4.0 0,009 80 120 13,940 -
HL 4.5 +0.004 9 13,940 15,330
HL 3.0 .00 17,930 -
: 8

HL 4.0 140 17,930 -

100
HL 5.0 9 16,820 18,500
HL 6.0 .00 150 10 15,890 17.510
HL 5.0 9 6 18,080 19,900
HL 6.0 120 160 10 16.680 18,350
HL 7.0 To.012 1 17,930 19,750
HL 6.0 o008 10 22,860 25,150
HL 7.0 1 22,670 24,930
HL 8.0 0,019 12 20,250 22,290
HL 9.0 +0.006 150 200 13 23,200 25,530
HL10.0 14 25,900 28,470
HL11.0 0,015 . 28,470 31,330
HL12.0 +0.007 29,260 32,190




0>\ Rl )— (longHand Reamer) |

Q o
S 1
=
>
L
B %R (Long Hand Reamer Specification Table )
Bfi:[  unit price: in JPY
B- AR D N o= A R 0|2 R L BHIERT A £ A kU — N HIEEE( AN S )V TIEEE
Diameter R Flute Overall Chamfer Number Straight Flute Spiral Flute
(FFOT) Length Length Length of Flutes Retail Price Retail Price
HL13.0 16 30,960 34,060
HL14.0 +0.015 150 200 17 6 33,970 37,390
+0.007
HL15.0 18 37,010 40,700
HL16.0 19 38,880 42,770
HL 8.0 12 25,960 28,570
HL 9.0 o0z 13 27,720 30,490
HL10.0 14 6 30,870 33,960
HL11.0 32,640 35,890
15
HL12.0 34,300 37,740
HL13.0 16 37,710 41,490
HL14.0 +0.015 200 250 17 39,420 43,390
+0.
HL15.0 0.007 18 43,880 48,250
HL16.0 19 45,220 49,730
HL17.0 20 46,640 51,310
HL18.0 48,010 52,820
21
HL19.0 +0.017 . 49,350 54,280
+0.
HL20.0 0.008 22 54,860 60,360 =
HL15.0 18 62,850 69,130 f%’
o
o
HL16.0 +0.015 19 65,930 72,540 3
+0. 3
HL17.0 0.007 20 69,700 76,670 =
250 300 ;
HL18.0 71,650 78,820 0]
21 3
HL19.0 +0.017 75,620 83,190
+0.
HL20.0 0.008 22 77,580 85,320

SEEEICDE, 3ARULE NMNF—I—HSOBECBRIFE T,
Made-to-order from 3pcs/size for order.
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ZF 4 EEER Made-to-order items

ﬂ&jgﬁ%ﬁgﬂ ( Adjustable )

KE
7IPARITW
TR

[ Adjustable Reamer ]

mm3d—F : ARO(8A ~M)

Product Code

s s —EDU—TT., YUYRU—T 0
HETENABOARE ! prxnonesmrizs

Bl b1 XADZE

SR=EEEnE12.00mm~13.50mm DA, 0. 1mfR U T
LSS

15%H#5!

0.01mmRV FE&E -+

150x30U—7IciaX!

een
<% AERBS

TL—R{EN) DEYMIET
NEZBEICHRETEET,

BM4iF B (Features of Adjustable Reamer )

ARERRICKEKVBHSIITT B ET, [LEEEDHLFLHATIEE,

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

AR=EEEICTFEETEIOT. BYSHhEONIICEE,

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

BUCTNEDIITICHEVTH, T TEUERS ZHABUBHSOONER D TREN,

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

Y44 X 20 BT, #150mm(6.35 ~ 56mm) DEEE%ZH/\N—1IEE,

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

B ZEREDEE  (Attention)

YIRIBAEEE R OMSICHIEE. HTBEBUTERALTTEL,

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

FYMNSEH ISR TERALTTS W, gt : Bmfl>yh] 1:9 [Vv2Ifl]

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

N DZENFF. BICEWEALBVKSICLTTREL,

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

BEMEIA DB IZUIREZAVS LERIKLBENE T,

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

U—TRIEDBEVERNTTN, &EEIEP 0.05~¢ 0.15mhEHTY .

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

BHEELTHVLWBESR. YVUYRU—IKUEREE 20 ~ 30%&&EULT. T4 (CHIRIEZRAWVTIIILTLZE 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.

SWwall I9P.I0-01-apel)
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73929 T ) )— (Adjustable Reamer )

HEAHHZ Overall Length
Iil/ade Slots i L i |
B 77| == Svi o8
@WM = )| 5ants
ﬁ%sﬂ;njg ’;1ut Egi 5 Cha?;]fl/er " Blade #HEF v b l__ PR PN S

Adjusting nut Shank

—% & ¢
Flute of reamer
B %R  (Adjustable Reamer Specification Table )
BAffi:F9  unit price: in JPY
SRR v I8
=t . Rangeof |& R(mm) Ll I & ¢ DI e T—2AAEE(g)
i’:‘:tSiin‘e»(Z Adjusgtment Overall Blade g ® No. of Rgﬁ%ﬁﬁce Weight
(mm) Length Length Size of Square | Shank Dia. Blades 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
AR 6A 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 5.5
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 55 7.0 9.0 8,920 129
AR D 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
AR F 19.75~21.50 188 67 10.0 13.3 11,410 292
ARG 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
5
AR 27.00~30.25 254 86 16,050 785 %
15.0 19.0 8
AR J 30.25~34.25 280 98 19,640 945 S
g
AR K 34.25~38.00 305 109 17.0 22.0 23,190 1360 )
[yl
]
AR L 38.00~46.00 356 113 21.0 27.0 33,880 2115 é
AR M 46.00~56.00 407 128 26.0 34.0 55,250 3600
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KRB D BEFE(ZES | C @ Quotation for Special tool

1 ISR EEMEIEE (Specialty items detail)

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

TE#ME BffER BEEE

Tool materials Chamfer length AbL—byrrT

B1d= (Chamfer) HEB (Flutes) (Stright shank)

N\ Y /

J—F+4VJHT 7 A )Uik—)UAt

Coating Qil hole EL
ARU—by vy
(RN ERfE :
‘?gl{:r;ﬁe% feE Step between flute and (Stright shank)
shank SR

(Land width) >

HRAAR AN SIS (VM_"‘? i)
. argin wi PO (S i

Shape of flute Shank and neck diameter ]| 178 Relieved land) & (Square portion)

HNHZ (Flute) -
PSE F— IR F<VE(Tooth face)

Number of flutes Back-taper
E—JL (Heel)

AR/BIR/2R | YvVIAEKE

Flute/Body/Overall Corner width of shank

2 A5V GEBEI (Specialty items detail)

3 BREGE
K% — Y BRMT 4 —LFEA%. E-mail XIE FAX [CTTEGBEVBRLET.

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



TR gﬁA fHe : = : 5
FAX

075-501-0476

wg)—v BRR7x—L E-mail:sales@fptools.com
8 @ Ko |SEi W=
TEME|/N A4 XA | SKH51 SKH55 SKH56 SKH57 ¥R/ \A X
Z Dt ( )
TiN TiCN TiAIN |P Coating| Cr¥ DLC
dA—>420
F.P.A Coating | F.P.B Coating | F.P.C Coating | Z dDfth ( )
by =)
IARERE
AKL—b
F—INEE (FA/mA):
DS A VN BINEXRIV (RILVAE):
BXIEXRIV (RILVAE):
ZDfth:
A 8 12/3/4,/5,/6./7./8,/10 /ZF0fth( )
IRXER
Vv VIR
BfTEER °oX mm
Zl En
3| g HERESHED y R3ELLE
g # & THEEE
Z & PR
T E L F A X
E-mail
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T\T_I'ifﬁ% Table of standard tolerance grades for holes

i el
Moja:’reE tﬁan LesL;l ;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
18 30 +0.040 +0.040 +0.040 +0.040 +0.020 +0.020 +0.020 +0.020
Basie Dimaneien G H
Moreetian| Less than & 7 E & ® 7 E ¥
+0.008 +0.012 +0.016 +0.004 +0.006 +0.010 +0.014 +0.025
- > +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
> 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
° 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 1® +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 > +0.007 +0.007 +0.007 0 0 0 0 0
B2 Dimenaion K m
I\/\;E;eﬁ tﬁan Les%( ;Ir:an 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
: e —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 2VF (in) DD S = U X— )b (mm) NDIRER

Inch to mm conversion table

REER:1in=25.4m
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
1716 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 11/16 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—RES
(HV)
Vickers hardness

TURIVEEE (HB) OvJ9 TIVES
Brinnel hardness Rockwell hardness
(HRA) (HRB) (HRC)
ART—)b B2 —Ib CRT =)L
farE60kgf farE8 100kgf & 150kgf
TRAERR FAVEY FH#ET &1 ./16inkk SAVEY RHHEET
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 [5RIBE
(N/mif)
Tensile strength

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

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




U—INMIDSITINYa—FT12T

Trouble shooting

TEDEBIK

Abnormal enlargement

of hole diameter

Tip shape is not symmetrical

~SZL Trouble R = Probable Cause % 2  Remedy
BIIEAEMNEL, BfEAEEAREL<TS,
Too small chamfer angle Increase the chamfer angle
FHERENET T 5. PHIREZEL< T %,
Cutting speed too fast Decrease the cutting speed
HNEDEEELE RENFED TRV e/ A DNBEZZEZREZIERT . XIS HEEORVIHIHRICEET 5.
i Insufficient cooling Change position of cutting oil nozzle. Increase flow rate. Use more high lubricant oil
Abnormal peripheral - N —
) I—=IVMHLEW,. U—TDREEE,
abrasion Margin width too wide Change reamer design
BFBEHINE, RIFAZERELT B,
Too small relief angle Increase the relief angle
WHIF DT U—YOMBZEELETY .
Workpiece material too hard Select reamer material again
. TROEHA Y, TROMHAY Z18< T
TR - N Bent drilled hole Remove bend in hole
Bent and cracked hole BREROEIN. BINZEZLT,
Out of center at Chamfering Remove center non-alignment
SRR TIR N, REZELLBIFET .

Regrind the chamfer

U—TRDKREL,
Removal amount too large

U—vRZNELT D,
Decrease removal amount

FIEIRE AR, HHEREZEL 9 5.
Cutting speed too fast Decrease the cutting speed
Y—IVERDIBE. (BBEDIESHR,)

Welded margin

(See item on welding)

NZw IV THEN,.
Burnishing too weak

HEEE (Z—YUm-K, BAEAE, NvIF—/N—I])
Change design (increase margin width, decrease chamfer angle and back taper)

TREDfEIN

Decreased hole diameter

U= RBNE 0,
Removal amount too small

U—IYHDOEE,
Change removal amount

NIYDT 5> FTFR,

Incorrectness of the clamp position

ISVTER,
Change the position of work

NZw IV THEEL,
Burnishing too strong

RETEE (BAEFOE) o

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

HERENET X5,
Cutting speed too fast

YHEREZEL< T %,

Decrease the cutting speed

J—=IUMHIEL,
Margin width too wide

U—TDREHEE,
Change reamer design

BIFEDINE, RIFAERELT B,

Y—IVEDBE Too small relief angle Increase the relief angle

Welded margin PN DEFEIC KD FEE FHICBET %, U—VOMEEE,
Heat generated through worn flute Regrind at early stage. Change reamer material
IEIHEDTE. FEDIREHBANHEICEL K SI12T B,
Insufficient amount of cutting oil Supply sufficient cutting oil to tool tip
SIEBRDOES, SIEIRDEEZ UVEY .
Incorrect cutting oil Select cutting oil again
RUNBHREL, U—VDRAEE (BN, FFHE)
Incorrect spiral angle Change reamer design (left hand spiral, unequal spacing)
BIEAENKE. BEBZNEL<T S,

BEREORR
Defective roundness

Too large chamfer angle

Decrease the chamfer angle

I—=IUmhtEEL,
Margin width too narrow

N—IVMZELLT D,
Widen margin width

X—IVEDBE.
Welded margin

(BEDIESHR.)
(See item on welding)

U= S0,
Too small removal amount

U—YRDOEE,
Change removal amount

FEFEDH SRR

Defective finished surface roughness

NIYDI 5V TRR,
Incorrectness of the clamp position

ISUTEE,

Change the position of work

NZw IV THEL,
Weak burnishing

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

N—IVEDBE.
Welded margin

(BEDIESHR.)
(See item on welding)

)| =)ok U—YDREEE,

Chip clogging Change reamer design

A5 EEZTF 2, EEEDORVBEZER.

Built-up edge Decrease the cutting speed. Use more high lubricant oil
SIHIBEEDTE. FRIREEIEZHIET D,

Insufficient amount of cutting oil Supply sufficient amount of cutting oil
RAFEFARDHITIEL. HEZELLBIFET .

Flute tip shapes is not symmetrical

Correctly regrind flute tip

U—IROTEH,

Incorrect removal amount

U —T DREEE.
Change reamer design

U—<D¥fE
Broken reamer

)| =)k U—YDHFEEE,

Chip clogging Change reamer design

TR (NEOHENDIESER.)

decreased hole diameter (See item on decreased hole diameter)
SHEDEBERE SNEADERBEFEDIESR.)

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.



2= h7—9

Technical Data

B DHISREDBWIC K DI WEEDZE(E [ Hole precision change by difference cutting condition )

54

YIHIEE DEWNIC KB INTIHEEDZEIL

GYU—X ¢6m (G Series psmm) PRV UL Hi ﬂﬂIT\d’iﬁ [ Processing hole size ]
1 - (Cutting speed:V) (Feed amount) (mm)
(R % (m/min.) (mm /rev.) 6:003
6.002
=]
?ﬁ(WoEgece)*z 550C 20 6.001
S 6.000
Yy — 2| ©0.2mm (Fy¥E¢5.8mm)
(Removal amount) ©0.2mm (predrilled hole@5.8) 40 0.1 5999 —@ : T
BT TS 5 008
(Machine) (Vertical machining centers) ’
i 3 KB HETIEHE 60 5337 * * '
tqcﬁt{inlgui)il)ﬁu (Water-soluble) V20/f0.1 V40/f0.1 V60/f0.1
EHE ( Roundness ] H%E { Cylindricity ) E*EE (RZ) ( Surface roughness(Rz) )
(um) (um) (um)
8.0 10.0 12.0
7.0 9.0
10.0
6.0 8.0
7.0 i 80 I
=40 6.0 {— I d
40 I *— 5.0 1 | 6.0 |
4.0 - 1
3.0 I i 0 B J | 40 i
20 —@
10 2.0 20 —@&
- 1.0
0 T T 1 0 T 1 0 T T 1
V20/f0.1 VA0/f0.1 V60/f0.1 V20/f0.1 V40/f0.1 V60/f0.1 V20/f0.1 Vv40/f0.1 Vve0/f0.1

GRS DX E0NEWNICK B INTITUHEED

Z(

GYU—=X ¢6m (G Series psmm) MRV UL 0 ﬂﬂIT\?/ﬁ [ Processing hole size ]
y — < (Cutting speed:V) (Feed amount) (mm)
Reamer) | | e (m/min.) (mm /rev.) 6.003
6.002
=1l
*F%WOE,LCJZ S50C 0.1 6.001
. 6.000
U—<| ©0.2m (F7UEed5.8mm)
(Removal amount) ©0.2mm (predrilled hole5.8) 20 0.2 5.999 @ ?
HnE A s Lk ey ) 5.098
(Machine) (Vertical machining centers) ’
Bl 3 AGEHERIEBRE] 0.3 20 ' ‘ '
t;Z.{Cﬁt{inlgﬂca)il)ﬁu (Water-soluble) V20/f0-1 V20/10.2 V20/10.3
EHE ( Roundness ) H%E { Cylindricity ) E*EE (RZ) [ Surface roughness(Rz) ]
(am) (um) (um)
8.0 10.0 12.0
9.0
7.0
e 2.0 10.0
5.0 2'3 +— B0 [ )
4.0 — 5.0 | | 6 i
3.0 ] ‘g'g I | 4.0 I
w0 ————+— )
2.0 20 —@
1.0 1.0
D T T 1 0 T T 1 0 T T 1
V20/f0.1 V20/f0.2 V20/f0.3 V20/f0.1 V20/f0.2 V20/f0.3 V20/f0.1 V20/f0.2 V20/f0.3




B FIEEDEWVNICKB NI EEDZEL

( Hole precision change by difference predrilled hole precision ]

-Fﬂa) Fa% E (Before reamer processing (cylindricity))

U - Vﬂﬂlfﬁoﬂﬁg (After reamer processing (cylindricity))

[
-1.99__
-b.B1.L
ERIEA
BERINA
-16.95 L
20 wm
—
800
H%E { Cylindricity ) 26.0 Mm
SR )

-z

’-\ T -hAT L
| I-“— I -q.00L
I \ ] | =180 L

I 1 -16.00L

20 ptm

—

500

H&EE [ Cylindricity ) 13.7pm

1 .

il -

-B.a8 L

-f2.e0 L

-16.00 L

20 pm ll
I
*E00

H%E ( Cylindricity ) 6.1 Mm

R P .

ST L

RN

-12.45 L

-16.00 L

H&EE ( Cylindricity ) 3.2pm

B O—JEDRITNHRIFITHE [ Work radial runout cause bad effect )

ST NE Omm isaignment amountomm) | ;ind AVEE 0.0 mm isaignment amount 0.01mm)
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0 TE2EOITER

BEETEME - RREOTFERICHIE > TABNDBE. MEANDEBESZRAICHLIIcH, BFUWVER
KTEZRDEIICEDUTHALE T AXPFDFRBEICOVWTHRILLBFTHAHFD L. ELLTEAL

ZE,

mSFEEBIEICOVTIRRDKISICESULET,.
WINDHZLICEITDIEEERRNS TIDT., MITFo>TLIEEL,
BV ZER S feilEe. ERENRCECEERICEO DL O/aEM

A ez
= = DBBEHD,

- WIBVEE SRS, EHENREEES T ENEESNDH.
=R I | FYHPREDRAETHE VD TEEMED BB HD,

<IERTOH>

® ® 22 (21 (LBLTREL) ZRLET,

0 0 2. (8] WTUTREL) ARLET.

A EETEMEOESRIE

2-1 FAHIOTICHIFBAEORKEFEVT T
2-1-1. EETEMH
BEGE. U—Xv b, 833w 7. CBNERHE, 54 VEY REBEHREDTEMEIOF
2-1-2. CorBETEMH
CoZz0.1% U LSTEETEMH., WC-CoriBiEGE. CozsTY—X v b CBNEEGIA.

FAVEY NEHEHE
2-2 YRR
2-2-1. &
MEICLIERY., K. FRe. 8%,
2-2-2. By
R

2-2-3. W&, &
RICESTEMHOBESRULEZERUE T,
&1 BETEMROBESIRULE

BEE T EME BE (HV) HEE
BEEe 500~3000 9~16
H— Ay b 500~3000 5~9
53y 7 1000~4000 2~7
C B Ng#E K 2000~5000 3~5
1Y E > Rk 8000~ 12000 3~5
(BEEH) 200~1200 7~9
(TE4H) 200~1200 7~9
(41 YE> FEBES) 8000~ 12000 3~5
2-2-4. R

W,Ti,ALSi, Ta,B.VEDRIEY). BItY. RE(LY. BIEYBLOINSICHAT.
Fe,CoNi,.CrMolrEDEBED ZSD N DI ET,



B EETEMHEOZR2EICDONT

ESETEMHORERN LD TER

- HEIKBPHRMEERG EZRARICEHIEHIC, R2(SHEND [ EOTFR] ZHISFo> TS,
- CEARIC. O [R2 EOTEFR] INTZXILLBHAHD L. BRICHE>TEULLFERLTLZE L,
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