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Diameter

Increment

WEU—7 ID E— J5FFU—7 prE—— — .
@cp Carbide Reamer F. P. Platinum Reamer 4 2.950~12.050 |0.005m&E U
A —3 SHYY—Z e
SH Carbide Reamer SH Series 6 1.000~14.050 | 0.005mMm& U
CG R 8 |=————=—====8|0.200~12.100 |0.005m¢& L}
BEJ)—v Ccyu—X .
FE—2 cCC o i 10 | =—========2910~12.100 | 0.005m& U
Carbide Reamers CM (i:ﬁaiﬁ#d%s“n%)a%a—r? 12 | c— 0.300~12.100 | 1um&t
il ) — Il )— -
CB i e W 14 || 0.90~14.00 | 0.01MM&ETF
#HEU—T HYU—-X
= " [~ ——] ~16.
CH Carbide Reamer H Series 16 1.00~16.00 0.01m&U
CR Carbide Reamer R Series 18 1.00~12.10 0.01mn&
HB el 20 | gmm———— | 1.000~12.100 |0.005m¢TF
F.P. = JLkU—=7 ARL—FA —_— ~ 3
HG F.P. Gold Reamer Straight flute 22 1.000~14.100 | 0.005mn&T
F.P. J—=JLFU—7 RIS SILA ~
HG-S FP. Gold Reamer Spral fluta 22 | e | 1.000~14.100 |0.005mmé U
I AU—= HD i 24 | e—— | 1.000~14.100 |0.005mM&EV
High Speed Steel =
Reamers HR e e e io 26 | Comm—— 0.300~20.000 |0.005m&U
HH Il 30 |wewwe————==| 1.50~16.49 | 0.01MEV
all { -
HH-MT Mléfﬁa{;j’é{,';ﬁnef" 31 |mmus——=f=——=| 3.00~30.00 | 0.01mn&U
F—I\EVU—=T - .
HP Eper Pin-Reamer (1/50) 22— 0.5~16.0
FPIvAFTIV—= FILRAF I~ IR _
Adjustable Reamers AR Adjustable Reamer 33 8A~M
- FEER ovIgnvEU—= s — | v
o HL Long Hand Reamer ¥ |=————| 107200
High Speed Steel FpwE s —7
Reamers HC Chucking Reamer 36 |Te———— 1.0~20.0
TEm—SER 37~88
Standard Inventory size list
HERERCOWVT) 89
Specialty items
ATEAER 90
Table of standard tolerance grades for Holes
A YFHA T Smm~ DA 91
Inch-to-mm conversion table
Hard Eaﬂ‘ﬂ tabl 92
ardness conversion table
SEWH
U—ZMIDRS T I ET DR
| Tfe‘:hni?' Troubiejshooling 93
Hrstts ol - DFAKEDNT 7
Reamer shape
HEERIZ DT
Cutting Qils 96
B2ICTERVEELADSEL 104

U—TAETEFEE JISTHBESHELR

HZOHAOT DABEN RO, FECAEHET R, WEEhItd 2ZEbBUET,
The above specification may change for improvement, and we may stop producing some products without prior notice.
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7o Bina Aioles olo|o|o|o|0O]|oO olo|o
for e Works o|lo|lo|lo|o|o|o|o|Oo|O|O
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AL i @l |@€ |8 |0 |8 |Q | 8|0 40| 0O
g ol le o) ®
i wﬁﬁﬁﬁ?‘ﬂ}m wseandDespHoes | @ | © | © | O O |85 0 ©r~a
%ﬁigdaned Steels O | O
Tof Ganoral Works y|oe|le|o|lo|lo|oO o |lo
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# ) Stands for best suited and O stands for good enough.
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Reamers
Recommended Cutting Conditions

E] S
=] ¥

# 1) =7 £ (Removal Amount)

wWHH | WA |, | BRE |,| B&=W TRA
I?:jﬁ Workpiece Mild '|J Carbon f Alloy IIJ Tool ?
P B HRE Steels E Steels i Steels T Steels i
aterials | product CodelLineup ss .| sooc || scwsug || skHsko |
CP LIE—F2FFU=R | 20~60 |@| 20~60 |@| 25~45 |@| 20~40 |@
SH ShzU—=% 10~30 |®| 10~30 |[@| 8~30 |[@ 5~30 |@
am |CBG/CGC/CM|SCHITR 12~25 |®| 10~20 |® 8~15 |® 5~15 |G
Cerbide, CB BYU—Z 8~25 |@| 5~20 |@| 5~15 |@
CH HYU—=X 20~35 |®| 20~30 |®| 15~30 |@| 10~25 |@
RYU—Z 8 Py = — - -
CR  |REi
HB Zasbl=y 10~25 |@| 6~20 |®| 6~20 |® s5~10 |@
HG ERIIUEU =S 10~25 |®@| 6~20 |® 6~20 [® 5~10 |@
INAR DLCU—%
High Speed HD DLC Reamer 1 - - 0 o
Steﬂl - vl i = = -
HR INIRU—~ 5~15 |®| 38~10 |@ 3~6 |@ 8~4 |O
HH I AURIU== 15 @| 12~25 |®| 10~20 |®| 8~12 |@

BDIEEEE—2{L
Feed * Removal Amount

Y I —vEFEREC. Y- LEORTCRS o L TEOUMEEMLTTFE L
Please adjust machining feed according to Reamer diameter. Removal amount is to be set according to size

on lower table in reference to the upper table number.

U—TiE EDIRIE U—=f  mm
Reamer Dia. Feed Removal Amount
mm mm / rev, @ @ 3
0.5 0.005 ~ 0.015 0.05 0.05 0.05
1 0.01 ~0.025 0.05 0.08 0.08
2 0.01 ~0.05 0.08 0.08 0.08
3 0.05 ~0.1 0.1 0.1 0.1
4 0.05 ~ 0.1 0.1 0.1 0.1
6 0.05 ~0.1 0.1 0.15 0.2
HBf5E EHEERy (um) &R
Expected Surface Roughness Ry(Lm) * Enlarged Amount [ e (TG B TV | e g Gl K S 1)
A %R T ] asm IRA
Ifé:ilﬂ Workpiece Mild ﬁ Carbon g Alloy ﬁ Tool ﬁ
o2 | Bzl MRA Steels Steels Steels Steels
Materials | proguct Code/Lineup ss ] sooc  |®] scwsug || skHiskp |
ST —
CP L= I55FU 63 |W 6.3 B 63 B 6.3 2
SH SHzU—X 125 |4 63 B 63 | 63  |&
am |CB/CC/CM|SGHEITX 125 |k| 63 x| 63 |X 63 |#
Carbide B—X e =
CB BYL= ee. Ikl eE x| g2 &
J1—
CH HyU—=X 125 |[k| 63 & 63 |k| ez |#
gl )
CR  |fdie” >
HB ga—b—v 125 || 63 [#| 63 (& 63 |B
o HG ERT—IUEU—% 126 (@] 125 (2| 125 [»| es |»
: DLCU— — =
Hopspeed | HD | By
~ Kl ) —
HR I\IE—~ 125 x| 125 |EK["T12s  [x| ez |x
Yal =
HH A feat ol 125 [x| 125 [x| 3 |x| &3 |Xx|

# PELAOBAMII OV TREESMUOSHE T EW
Please contact us for cutting conditions not mentioned above

1. LEEDMNI &+

BRELGANMETY. HEOESVWP7-2HHK. NIRBICEHE THEFIELT TS

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



V:E ¥ (m/min) Cutting Speed

| EEROHEE N 1000V 1D B e

. Sp"‘dle RPM & N:E## (min~") Revolution Per Minutes
ZFR [y itk y| 7WE=oL [, wwas [, meEs  [,| w#me [,| ®@mA |,
Stainless | Cast | Aluminum | Copper | | Quenchedand | 1 | Quenchedand | | | Quenchedand | |

Steels Iron . Alloys ~ | tempered Steels {?é tempered Steels E tempered Steels ;‘%

sus | rcrep [Y] aaco |[E c | ZaoHRC ~B50HRC ~B0HRC
15~30 @ 15~40 6 20~40 @ 20~40 @ 10~30 @ 10~25 ©) — -
5~20 @ 8~30 ©) 15~40 ® 10~30 @ 5~20 @ 5~15 @® — =
5~12 3) 8~18 ) 15~30 @ 10~25 @ 5~15 @ 5~10 @ — —

— — 12~23 @ — — — o - —— - —_— —
— - 20~35 @ 20~40 (©)] 15~30 @ 8~20 @ —= = === =

~ — — - S - — - — = 9~18 ©) 6~12 ©)
5~10 @ 6~15 @ 10~30 @ 10~25 @ 5~10 ® —_— —~ — =
5~10 @ 6~15 @ 10~30 ) 10~25 ® 5~10 @ = = == —
— == —-| 15~3 |®| 10~20 (@ o = — = = -

3~4 ) 4~8 ® 10~20 @ 8~15 @) 3~4 @ — = = =

— - 12~20 @ 12~20 @ 10~18 @ — - — — -

U—TiE EDM U—=i  mm
Reamer Dia. Feed Removal Amount
mm mm/ rev. ) ® 6
8 0.08 ~ 0.25 0.1 0.15 0.2
10 01 ~03 0.1 0.15 0.3
12 0.15 ~0.35 0.1 0.15 0.3
16 0.2 ~0.45 0.2 0.3 0.4
18 0.2 ~05 0.2 0.3 0.4
20 0.2 ~05 0.2 0.3 0.4
AFULA i $Hix i ZIL==094 i A-Ea% i A i MR i \HEE i
Stainless * Cast * Aluminum % Copper * Quenched and + Quenched and * Quenched and *

Steels Iron Alloys tempered Steels tempered Steels tempered Steels
SUS ) rereo || aAaco [ c | ~gonrc |*| ~somrc |f*| ~sonmrc |t
6.3 2 6.3 4 3.2 2 6.3 B 3.2 25 3.2 2 — =
6.3 " 6.3 ) a2 “ 6.3 m 6.3 ax 6.3 Qc\ —_ -
6.3 2o 6.3 X 3.2 X 6.3 X 6.3 X 6.3 2 — =
- — 3.2 x — — — o - — — — -
— — 6.3 X 3.2 X 6.3 X 6.3 X —_— = —

— — = = == = = = = = 3.2 » 1.6 0
6.3 B 6.3 P 6.3 & 6.3 2 6.3 2 — — e =
6.3 2 6.3 2h 6.3 A 6.3 A 6.3 o — — — —

- — 1.6 2 1.6 P — — — — — -
6.3 - 6.3 X 6.3 X 6.3 X 6.3 X == = = =
- 6.3 X 6.3 xK 6.3 X — — = - —_ -

2ITAPI—VRHEILEHBLTTFSV
Please clamp your 100l 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.

B TAOENMIR+ P EEENILETT




Carbide Reaamenr _—
-Pﬁ?ﬁﬁ'ﬂﬂﬂ/ EE'EEMIH for General Works / Precision holes and High-speed use T Qooating

mg L7 E— IS5FFU—7 BEI—F : 00,000

F. P. Platinum Reamer TR W5265875% 0.005mm&

Trademark registration Increment

T E N X I (+o.005)
HENE (Tolerance) 0

e =) to— 755:1 U —70)4%% Features of F. P. Platinum Reamer

O EENIICHEREEY —THAR
ARV - BRNEDE - THEY bU v IREEAICLD, EREN DEEMIZRR !
@ ANV v )= 12D
MELRE - ERFERICEN AN vILI—F « VI %RA
TRE®mEELL. YELEEZL—XICITVET,
@ EBREIYRIIWNYvYD
v VUFEENSERA |
@ AFVUVANMIAE L TORNDZHE
ARNICERTESI T E—IS5FFU—7E. AT VUVAHEICH UL TEMENTIHAIHETTY !
1 Suitable for High-Speed use
High-helical, high-rigidity flute shape & eccentric chamfer, which enables highly accurate and high-speed reaming.

2 Special coating
Special coating is excellent at elevated temperature oxidation resistance and low frictional coefficient. It enables long
tool life and excellent downward chip flow.

3 High precision End Mill Shank
Shank diameter is set according to JIS Standards (Japanese Industrial Standards) of End Mill Shank Diameter standard.

Tolerance of shank is h5!

4) Also work extremely well for Stainless-steels reaming
F. P. Platinum reamer is suitable for reaming of not only for general works, but also stainless-steels with high-speed use.

I7 E— JSFFHU—DINI=EH Technical Data |

@MMIF—% #HHl+F: S50C
Workpiece:S50C

Cu{ﬁng S:;!eed 100m/min
= F;LG - O0.1mm/rev.

Hem::v;l?hfn?ount 0.1mm
Deﬁfﬁr?gih 20mm

I7 E— JS5F+ U= DESEHIFH Recommended Cutting Conditions

HEE A TR |ATLA Hisk PAIZYL | f-HAe | HHE B

A o ; i Quenched and | Quenched and
Mild Steels |Carbon Steels| Alloy Steels | Tool Steels | Stainless Steels | Cast lron Aluminum | Copper Alloys tempered Steels | tempered Steels

Vioitpiace ss S«#C | SCM/SUJ | SKH/SKD | SUS | FC/FCD | A/ACD c TouRe | E0HRC
W& (m/mn) | 20~60 | 20~60 | 25~45 | 20~40 | 15~30 | 15~40 | 20~40 | 20~40 | 10~30 | 10~25
Cutting Speed 2 2 2 2 2 @ 2 2 1) 1

BBUL. FTH(RYBEEEU—/ICHE  Removal amount is to be set according to size on lower table "Feed *Removal Amount” in reference to the upper table number 1 ~ 2

[EVEEE Y —K] Feed + Removal Amount

U—7{& mm ) EAE (mm/rev.) U= {Upmm) Removal Amount |  HADHMIE S ETHRELDRMTT.
Heamer Dis. Feed 0 2) AHOEAVPT—I7R4E MIRBICADETEELELTTF S,
3 0.05~0.1 0.1 0.1 TAPT—7BHERIZFHLTFEL,
4 0.05~0.2 0.1 0.1 FICTARKMOERNBEDMATF L.
5 0.05~03 01 015 The listed conditions are general recommendations.
8 0.08~0.25 0.1 0.15 Please adjust according 1o your workings conditions in actual use.
)] E-3 0 10 0.1~03 0.1 0.15 Please clamp your tool and hold your work-piece tight in place. Also,
et o IR 0.15~035 X T e e

(P, 2:388)
(Ref. to P, 2-3}



Carbide Recameaenry
@Eﬁ A—5F4V9 I7 E=— JSFFrU—7 JiER

F. P. Platinum Reamer Specification Table

fJI s 33 P e f . ‘3‘
e N T FT -, B |
B
L 21 |
g2 | HE: 41A
L — ] Number of flutes : 4
b 0.005mMm&UV”
- AN g Increment
HERE ( 0 ) {E:[@  unit price: in JPY
BX-NEeD | FE 21| 2K L |ETEL2 | MIREB | Y v80d  # % {fi Retail Price
Diar‘net.er Flute Overall Body Chamfer Shank 1.0mmé& 0.1mm&T | 0.005mmE U
(FUHER) Length Length Length Length | Diameter | |ncrement Increment Increment
CP2.950~3.000 15 55 25 0.5 3 10,000 T 12,000
CP3.005~3.995 # % % ” 4 - 11,000 12.000
CP4.000 20 60 30 # @ 10,500 = =
CP4.005~4.595 ” » & # & - 11,550 12,600
CP4.600~4.995 # # # 0.8 % - 11,550 12,600
CP5.000 25 70 35 v s 11,800 = =
CP5.005~5.995 # ” % v 6 — 12,980 14,160
CP6.000 30 85 40 # # 13,700 = =
CP6.005~6.995 “ » # # 8 = 15,070 16,440
CP7.000~7.995 35 90 45 z # 15,900 17,490 19,080
CP8.000 “ a5 50 z # 18,000 = i
CPB8.005~8.095 # 4 # ¢ 10 = == 21,600
CP8.100~8.995 4 # @ 1.0 - - 19,800 21,600
CP9.000~9.995 ” 105 % # # 20,500 22,550 24,600
CP10.000 40 115 55 # # 23,300 — -
CP10.005~10.995 # # # # 12 - 25,630 27,960
CP11.000~11.995 # » # # # 26,500 29,150 31,800
CP12.000~12.050 40 130 55 ¢ » 30,200 = 36,240

HEF—TER(P.38~40) #A—H—7rii (@) LWL, 3FLE 14 —4—ESE8TEEET,
Standard Inventory size list (P. 38~40) :%Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)

—_§ —



Carbidaea Reamery
%2”: D ﬂm for Blind-Holes

oy @Y =< SHYU—-X B 1 8HO.000
SH Series o.ooslrm%e%};

EAE AN XIS ( + 8.005)

HiENE (Tolerance)

tapsEi7 B Coating

8
2
o)
A
by
3
3
A
(v

SH </ U —ZCDE%E Features of SH Series

D52 lE b ST HYEIEE

U—THEIC T RA%ZE
TS5, T2IEDTINT
HYETHE(C,
BHU—ROrH, tIbE
DHHED A L—X, £
[Ic)bBEHET D
., EISHEEDITLL,

i

o
IEDTINT #EEE DJ—o# | ZRYAIIE (40HRC) MA@
Image of Blind-hole Reaming Work piece: Quenched and tempered steel (40HRC)

@ ¥FRFHFEI—FT 1 D
WAREEH 3,000Hv. |EGAEHENS. 41 3RIL. I\AFTOAEE, 20 ~ 50HRC DEEIF4
([CXT DINLTHEIEE.
BERFEHDAB. GU—ROEREGOHETDBOEHNI A L—X,
MEREICHBENTVDICH. IEDIRNEWVWIBEEREF FICBWVLWTRIIZERE,
¢ SHYU—X vs fiittZ2IEb TNAU—T INLF—5 ¢
Technical Data of SH Series VS Competitor's Blind—Holes Reamer

= : NGST e s MIT7— il DHET 2
IIF —4 Processing Data ::';'_; ATV £ ) The transition of Wovkpieoe Sixtace Roughness
A | | SHI U - ftatt SEA LW R -7
Workpiece S50C SH Series Competitor's Blind-Holes Reamer
1 Fia 6.8um g 157 um
) — 7?:‘5‘ $6.000 Average Average
Reamer Size
-7 [ —J—SHr'/-,'-- X~ {81t M-
Remaoval Amount D.emm 2500 o= A e =
53 i I mI | 2000}
Cutting Speed a0/ min s = _
) £ na
Feed 0.1mm/rev. Tz
mIEz 500
Depth Length S _
DAl AR AR 1L il o o @e o
Cutting Oil MNon Water-soluble FIME =55um Cynvcty | AME=9.1um Cynrecity nIzR

@ IVRINWVvOERRA

(1) Suitable for Reaming a Blind-Hole.

Blind-hole reaming is made possible with the addition of end cutting teeth.
Right hand spiral enables smooth upward chip flow, without leaving cutting chips at the bottom.

(2) Newly-Developed Special Coating.
Special coating has improved the film hardness to approximately 3,000Hv which is suitable for difficult-to-cut work
pieces such as quenched and tempered steel, inconel and hastelloy with hardness ranging from 20 to 50HRC.
Its low frictional properties and right hand spiral flute enable smooth upward chip flow.
Special Coating works extremely well at blind hole reaming, due to its heat-resistant property.

-EL: (3 JIS Standards End Mill Shank.

]
Cutting Condition Shank diameter is set according to JIS Standards (Japanese Industrial Standards) of End Mill Shank Diameter standard.

(P. 2:38H)
{Ref. to P. 23)

-.—(,_



Carbide Reamean

WH 2EY —7 SHY U—X g

SH Series Specification Table

AR 2
Shape of end face o o
< ¥ S
%i— ) 1t
; e | 1/
= i y
$1.000~ ¢ 4.895mm B
L2
£2 (¢ 1.000~2.945mm F41k)
Afﬁﬁy_ L (¢ 1.000-2.945mm Dia. Shape)
e
$4.900~ ¢ 14.050mm 2 ™ 3
SO | =]
B
1
22 (¢2.950~14.050mm FZk)
F25 (Number of Flutes): 4 L | (¢2.950-14.050mm Dia. Shape)
0.005mm& UV
HERZE (+0.005) Increz;netr?;
(Tolerance) 0 WA unit price: in JPY
K- FEPD ANE 01| BFEL2| 28 L |MFEEB | yv9E&ed fR % % {fi  Retail Price
Diameter Flute Body Overall Chamfer Shank 1.0mmé& | 0.Ammé&ET | 0.005mm&
(FUFE) Length Length Length Length Diameter Increment Increment Increment
SH 1.000~ 1.095 5 15 50 0.1 3.0 11,710 - 14,050
SH 1.100~ 1.595 6 16 & @ s = 12,880 14,050
SH 1.600~ 1.995 8 18 # a 2 - 12,880 14,050
SH 2.000~ 2.945 10 20 ” 0.15 # 11,710 12,880 14,050
SH 2.950~ 2.995 20 40 65 # # — - 14,050
SH 3.000~ 3.095 , # # # # 2 12,600 = 15120
SH 3.100~ 3.995 ” # # 0.2 4.0 — 13,860 15,120
SH 4.000~ 4.085 # % i # i 14,230 - 17,080
SH 4.100~ 4.895 25 45 75 # 5.0 == 15,650 17,080
SH 4.900~ 4.995 » K ” ” # = 15,650 17,080
SH 5.000~ 5.095 » “ v 7 # 16,770 — 20,120
SH 5.100~ 5.995 # 65 100 # 6.0 — 18,450 20,120
SH 6.000~ 6.095 ” z ” E4 # 18,180 — 21,820
SH 6.100~ 6.995 » 70 110 0.3 8.0 = 20,000 21,820
SH 7.000~ 7.095 z % ¢ # # 22,650 — 27,180
SH 7.100~ 7.995 # 85 125 # ” = 24,920 27.180
SH 8.000~ 8.095 # # # 4 # 22,650 - 27,180
SH 8.100~ 8.995 ~ 90 135 # 10.0 = 24,920 27,180
SH 9.000~ 9.095 > # # » 2 24,720 — 29,660
SH 9.100~ 9.995 30 100 150 # d = 27,190 29,660
SH 10.000~10.095 # K ” & s 26,980 -— 32,380
SH 10.100~10.995 » 105 160 s 12.0 — 29,680 32,380
SH 11.000~11.095 # # @ s ” 29,020 = 34,820
SH 11.100~11.995 » % # # # = 31,920 34,820
SH 12.000~12.095 » # ¢ # # 31,090 = 37,310
SH 12.100~12.995 # 115 170 # ~ = 34,200 37,310
SH 13.000~13.095 » # v @ # 33.120 — 39,740
SH 13.100~13.995 & ” & # 16.0 = 36,430 39,740
SH 14.000~14.050 # ” " » z 35,220 — 42,260

WA —H—7EfE (@) LISHE, 3KRLE 1A —-F—-LEBTIEEET,
# Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)

i —5i5% (P.41~43)
Standard Inventory size list (P, 41~43)



Carbida Reaamery e mle

K10

_%*ﬁ‘ﬁu*a m for General Works EonF
{¢0200~2905m) (¢2910~12.100ms)
| - A | = i fEan 1 — R : CGO.000
oy EEY—v GYU—X oo | OO
G Series 060‘300-12.100.0.005&?3%6%);

A BN XIS (+8.005)

HNERFE(Tolerance)

)
2
3
A
5
3
A
v

G ‘?/ U —ZQ)!I%E Features of G Series

O BEY—IHFYU—XOA. RONBANICERTEDU—ITT,

@ HERDINA AU —TICHANTWRSIHHIE ~ 10ETHEDORMHTTEE I,

@ MITHEEL/\A ZAU—=KDENTHD. FIHLEE. XDEREZUPL TERBIRETY
@ 0.005mMEVDAR. YA X ITUNMHEHLS . Y4 FRAREDTUINLTICEMIGTERT,

(1) Most generally-recommended reamer among other carbide reamers.

2) Product durability is enhanced by 5 to 10 times greater than that of conventional High-Speed-
Steel Reamers with lasting precision.

3 Preciser reaming achieved than that of conventional High-Speed-Steel Reamers, as well as
allowing faster speeds and feeds.

(4) Size is available in increments of 0.005mm, enabling reaming of holes with minus tolerance.

BINI5—% Technical data

W REETAE W FEERE
M Test result of the surface roughness B Test result of the roundness
10um I; } !1 ! | [ i <
| : /7K:i>&; x
| | [ e i
e et . # #l #:855C
05 15 2 oo il Workpiece : S55C
— B25um

VRIS

Cutting Condition

(P. 2:3%M)
(Ref. 10 P. 2:3)



Carbide Reamean
E ﬁﬁ U k™ 4 G U —Rj,ﬁﬁ G Series Specification Table

(¢2.910mm ~ ¢ 12.100mmit54k)
| (¢ 2.910mm-¢ 12.100mm Dia. shape) 2

(0.200mm ~ ¢ 0.290mm% k) (0.300mm ~ ¢ 2.905mmit k) =8
"_J
7

8
2
o
A
2
3
2
2]
(v,

(®0.200mm-¢ 0.290mm Dia. shape) (¢0.300mm-¢2.905mm Dia. shape) <o A
2 S| B 30 8 8\ 3
A0 . W & | - —— CXE [
! e e === i Tem——— S g S ) B |
' I8 : | B . . i
ol T E L - | |
—hk o L - L — — L
TRNE ( +0_005) CG0200~029 0.01 mm&U C60.300~12.100 O. oos-n,gggg
(Tolerance) 0 neremen HEA  unit price: in JPY
K- NE D 7 & ¢ 2 B L | v>7%ed | MfIKSB 3 - RALE(  Retail Price
Diameter Flute Overall Shank Chamfer Number 01mmeY | 0.01mmE W
(PEUFsti) Length Length Diameter Length of Flutes Increment Increment
CG 0.200~0.240 3 45 1.0 = 2 7,000 8,430
CG 0.250~0.290 4 4 # z i = 8,200
#I5E- T H D Ssji A ] £ & L | >vviEed | m{fEEB 53| % | ARAEF{R Retail Price
Diameter Flute Overall Shank Chamfer Number 0.1mmé&F | 0.006mm & 8
(FFTF=tik) Length Length Diameter Length of Flutes Increment Increment
CG 0.300~0.395 4 50 1.022HLt %2 01 4 5,080 65,110
CG 0.400—~0.405 - b # & - 4,190 5.040
CG 0.410~0.495 5 s & = # — 5,040
CG 0.500~0.505 # - # * * 3.740 4,490
CG 0.510~0.595 (5] # & & i — 4,490
CG 0.600~0.605 & * # & & 3,510 4,200
CG 0.610~0.695 10 # * < # = 4,200
CG 0.700~0.705 2 4 ¢ & & 3.290 3,940
CG 0.710~0.795 12 # * 0.2 ” — 3.940
CG 0.800~0.895 # # * - ” 3.060 3,660
CG 0.900~0.995 % * # + ” 2,940 3.520
CG 1.000~1.005 = “ # - - 2,720 3,270
CG 1.010~1.305 15 * 1.5 ¥ * 2,720 3.270
CG 1.310~1.495 16 & & 0.3 * 2,720 3.270
CG 1.500~1.505 ¥ & - # i 2,600 3.120
CG 1.510~1.995 18 i ~He) 0.4 & 2.600 3.120
CG 2.000 i # < * * 2,490 —
CG 2.005 g # z > + — 3.520
CG 2.010~2.505 20 L 2.5 05 @ 2,940 3.520
CG 2.510~2.595 # # 3.0 # # = 3.520
CG 2.600~2.905 # # & & & 3,290 3,940
CG 2.910~3.000 27 60 30RE-= * + 4,690 5,620
CG 3.005 < # z * # — 6,390
CG 3.010~3.505 > # 3.5 * & 5,330 6,390
CG 3.510~—3.595 - ® 4.0 - - = 6,390
CG 3.600~4.000 # # i * - 5,490 6,590
CG 4.005 ” L z @ > — 7.370
CG 4.010~4.505 30 70 4.5 & (5] 6,140 7.370
CG 4.510~4.595 & “ 5.0 + # — 7.370
CG 4.600~5.000 L # z » 2 6.630 7.950
CG 5.005 # # & * o - 9,110
CG 5.010~5.,505 # 80 5.5 0.8 & 7.590 9,110
CG 5.510~5.595 o - 6.0 # * = 9,110
CG 5.600~6.000 & = s + > 7.920 9,500
CG 6.005 @ & # = i — 11,250
CG 6.010~6.595 35 - 7.0 * ’ 2 9,380 11.250
CG 6.600~7.000 * ’/ = # 11,310 13.570
CG 7.005 & > * - » — 15,510
CG 7.010~7.595 “ 3 8.0 # * 12,930 15,510
CG 7.600~8.000 i - > & - 14,870 17.830
CG 8.005 il & z & - = 20,350
CG B.010~8.595 40 90 9.0 1.0 & 16,970 20,350
CG B.600~9.000 fd # “ - - 19,230 23.070
CG 9.005 & # & & + — 25,200
CG 9.010~9.500 z & 10.0 ’/ # 21,000 25,200
CG 9.505~10.000 # < & - d 23,430 28,110
CG 10.005 # # & < # — 32,950
CG 10.010~11.000 - # 11.0 i * 27.470 32.950
CG 11.005 * - & * - — 38.380
CG 11.010~12.000 45 » 12.0 > # 31.990 38,380
CG 12.005~12.100 ¥ * = - 37.030 44,440

EFa—71 75 6%41‘? A ClEE %7, Various of coating options are also available on special order basis.

EM—5NR(P.44~46) #A—HhH—FE[ (@) UM, 2R E 1F—-F—-LEETIREEET,
Standard Inventory size list (P. 44~46) ::Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size)

—_ 0 —



Carbide Reaamenr
—FE?E#]'UH 4 ,2/ \ﬁr‘- H for General Works/suitable for Deep Hole cutting

LE'E BEY—7 CYU—X mRF :co0000
C Series D'OOS&TQEE%
SRENTES (+0005)

HiEnZE(Tolerance)

C U—XD4FE Features of C Series '

O B flFE
JX FHIRIICHESEULET !!

U—YFMCBBEZFRAL. ESHDMiEZXEICINAFE L. TEFGDEEE. TEDD
A PDHE®D 2 DDTF—VICEDMITIR FEERDOBFELERUET .
o RROITHETHE
v OREMK ULTHBIEH. FNDOIMIHEIEE. INIHENLEHIDET .
o B
B —<OXR M5 —[G Y U—-XIEHERREF. KIDULTHEWVWBIFERT,

Hiffi: /9 unit price: in JPY
bS| & FRALE (T =
Diameter Retail Price
4.000 3,840
6.000 5,520 -
8.000 9,030 |—
10.000 11,660 AIJ
12.000 14,700 =

FAROMIAFHE
Suitable for Deep Hole cutting

U Specially low price setting

Save your production cost with C series!

Despite the high cost of carbide material, our price of C series is kept very low. Improved tool life and
economical price setting help you cut down your processing cost.

@ Suitable for Deep Hole Cutting

Suitable for reaming a deep hole. Shank diameter is kept smaller than a blade diameter of a reamer which
allows deep-hole reaming.

3 Highly accurate

¢ C series reamer's accuracy is equivalent to that of our bestseller G series reamer. It gives you satisfying
Cutting Condition results.
(P.2-38 %)

{Ref. to P. 2-3)

— 10 —



Carbide Reamean
@ EE U —7 C ;'-?/ U —R'T_I'ifi C Series Specification Table

+ a | 0.005mm& UV

HRRZE (-1-0.005) [ " @2 ) ’ Increment
(Tolerance) 0 p— — . — Biffi:M@ unit price: in JPY

BX-AEPD a1 K 21 HWFE £2 2 8K L m{f&EEB S} > AR
Diameter Flute Body Overall Chamfer Number Retail Pri

(MUE) Length Length Length Length of Flutes etail Frice
CC 2.910~3.000 20 40 80 0.5 4 3,640
CC 3.005~3.995 # # 4 z # 3.750
CC 4.000 i 4 # % ” 3,840
CC 4.005 # % # & 2 4,310
CC 4.010~4.995 7 # ¢ z 6 4,310
CC 5.000 “ # ‘ # i 4,620
CC 5.005 ” 2 z z % 5,080
CC 5.010~5.995 25 50 100 0.8 i 5,080
CC 6.000 z # z # ” 5,520
CC 6.005~6.995 z # ¢ z i 6,570
CC 7.000 z % s z z 7,770
CC 7.005~7.995 v # # % z 8,720
CC 8.000 z # z # ” 9,030
CC 8.005 # # 4 # z 9,930
CC 8.010~8.995 v 60 115 1.0 ” 9,930
CC 9.000 # # # z » 10,190
CC 9.005~9.995 ¢ ” ” # z 10,820
CC 10.000 z # # z z 11,660
CC 10.005~10.995 z z # z z 12,810
CC 11.000 z il # s 4 13.550
CC 11.005 ” 2 : - » 14180
CC 11.010~11.995 ¢ 70 130 7 Z 14,180
CC 12.000 - % # 7 7 14,700
CC 12.005~12.100 # % i 7 z 15,230

— Vv VOE —BR—

NEDDFEME| ¥+ 78(d) | | NEDOFEGGE| ¥+ 7&(d) | [DEDOFRIEE | ¥ v > 2&(d) | | NEDOFEGGE | ¥+ 7E(d)
BE | BT | EHESHE BE | BUF | EASHE BE | BUF | A& ME | BUF | EAESHE
291 3.005 29 5.21 5.305 52 7.51 7.605 75 9.81 9.805 9.8
3.01 3.105 3 5.31 5.405 5.3 7.61 7.705 7.6 9.91 | 10.005 9.9
3.11 3.205 3.1 5.41 5.505 5.4 7.71 7.805 7.7 10.01 | 10.105 10
3.21 3.305 3.2 5.51 5.605 55 7.81 7.905 7.8 10.11 | 10.205 10.1
3.31 3.405 3.3 5.61 5.705 5.6 7.91 8.005 7.9 10.21 | 10.305 10.2
3.4 3.505 34 5.71 5.805 57 8.01 8.105 8 10.31 | 10.405 10.3
3.51 3.605 3.5 5.81 5.805 5.8 8.11 8.205 8.1 10.41 | 10.505 10.4
3.61 3.705 3.6 5.91 6.005 59 8.21 8.305 8.2 10.51 | 10.605 10.5
3.7 3.805 3.7 6.01 6.105 6 8.31 8.405 8.3 10.61 | 10.705 10.6
3.81 3.905 3.8 6.11 6.205 6.1 8.41 8.505 8.4 10.71 | 10.805 10.7
3.91 4.005 39 6.21 6.305 6.2 8.51 8.605 8.5 10.81 | 10.905 10.8
4.01 4.105 4 6.31 6.405 6.3 8.61 8.705 8.6 10.91 | 11.005 10.9
4.11 4.205 4.1 6.41 6.505 6.4 8.71 8.805 8.7 11.01 | 11.105 11
4.21 4.305 4.2 6.51 6.605 6.5 8.81 8.905 8.8 11.11 | 11.205 1141
4.31 4.405 4.3 6.61 6.705 6.6 8.91 9.005 8.9 11.21 | 11.305 11.2
4.41 4.505 4.4 6.71 6.805 6.7 9.01 9.105 9 11.31 | 11.405 11.3
4.51 4.605 4.5 6.81 6.905 6.8 9.11 9.205 9.1 11.41 | 11.505 11.4
4.61 4.705 4.6 6.91 7.005 6.9 9.21 9.305 9.2 11.51 | 11.605 11.5
4.71 4.805 4.7 7.01 7.105 7 9.31 9.405 9.3 11.61 | 11.705 11.6
4.81 4.905 4.8 711 7.205 T 9.41 9.505 9.4 11.71 | 11.805 1.7
4.91 5.005 4.9 7.21 7.305 e 9.51 9.605 9.5 11.81 | 11.905 11.8
5.01 5.105 5 7.31 7.405 7.3 9.61 9.705 9.6 11.91 | 12.005 11.9
5.11 5.205 54 741 7.505 7.4 9.71 9.805 9.7 12.01 121 12

Ela—-—Fs UV RbBEEIETIEEE ¥, Various of coating options are also available on special order basis.
o 2910mm K FEDOY A ZE G -2 Size under ¢ 2.910mm will be G series reamer.

FEE—%RX(P.47~49) #A—H—7E[ (@) LISE, 3KRLIE 1A —-H -t TIEEE T,
Standard Inventory size list (P. 47~49) :Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)



Carbide Reameanr
-Eﬁ?ﬁﬁmﬁ/ EE%MIH for General Works/Precision Hole i

e EpE s

K10

(¢0.300~2900m)  ($2.910~12.100m)

KE

3L T U(Ea=)e )= Bmd—F - oMO.000

Carbide gy reamer 0.00TmMm&UT

Increment

a3 (+8.001 ﬁeiﬁﬁ)

HEnZ=(Tolerance)

/

|

a
VI ES
Cutting Condtion

(P, 2:3%#H)
(Ref. 10 P. 2-3)

Sa—- U=V ODEE Features of u reamer

O TESEEHNES - FodEz 1 U m EVCELTODBEIEETNTICmL L,
11800 H+ XDOEERDATHE

@ WEE -0 O ~+ 1 1 m R & B LIICEE

® WA AN RESRBE T H AT A

@ B e —AREI A

1) Wide Range of Size
We offer diameters in increments of 0.001mm, suitable for precision reaming, with choice of
11800 variations in sizes.

2 Ultra-Precision Reaming
Tolerance is set between Omm and 0.001mm, suitable for Ultra-Precision Reaming.

3/ Enhanced Durability
Durability enhanced maintaining its precision.

4 Recommended Work Materials
p Reamer is suitable for reaming all kinds of general materials.

Sa— - U—V{ERLEDFER Attention for [ reamer

XRYEE, BLETY—VRAARTELZRLICBDTSHD, T EMNDITIZEZRFRIELTE
BDTEFHOHFEBA. MTNRSHELDREICEIDEELET ., BERDCEAFREICHIED
TeEDY—RZEELTFE L,

K OBELNRMIZITIBSGE, BEORVLKLY— RUIL Y bEFETREL. IEDIERN
ZRRINZ DRICULTHERLUTTREL,

Size shown on the table only represents a maximum diameter of reamer blade and it does not mean
a finished hole diameter.
Finished hole diameters are easily influenced by all kinds of conditions at the time of reaming.

Please choose your best reamer according to your machining conditions.
For precise reaming, please stabilize the reamer properly using an accurate holder and a collet, so
that axial run-out will not occur.

Fa—-)—TER SIHHICLEVTTII702BHTS XV +NF "u" (2a-) COUFICBLEAT
HmaLELL
What is “u" : This Greek letter means Micro (0.001mm) by Sl unit, so we call this “u Reamer”




Carbide Reamean
|NH B (s 2—) o U — %R

Carbide py Reamer Specification Table

(¢2.910mm ~ ¢ 12.100mmit{ k)

(¢ 0.300mm ~ ¢ 2.909mmiizik)
(¢2.910mm-12.100mm Dia. shape) 2
o]

[=]ly]
(¢ 0.300mm-2.909mm Dia. shape) == =
F+

_ ; 0.001mMm&T
ARNE ( +0.001 *}ﬁ) Increment
(Tolerance) 0 Tolerance must be between 0 mm and 0.001mm, H{E:A  unil price: in JPY
- 0EOD 7 E 4 2 R L T UEed M B SIS AT
Diameter Flute QOverall Shank Chamfer Number Retail Price
(FELrstik) Length Length Diameter Length of Flutes
CM 0.300~0.399 4 50 1.08BHLE 2 01 4 13,080
CM 0.400~0.409 7z 2 2 z ” 10,770
CM 0.410~0.499 5 i # # 10,770
CM 0.500~0.509 & # & # & 9.600
CM 0.510~0.599 6 # # # 7 9,600
CM 0.600~0.609 Z # # ” 7 9,020
CM 0.610~0.699 10 ” # » z 9,020
CM 0.700~0.709 z z i s 8,450
CM 0.710~0.799 2] 7 7 0.2 7 8,450
CM 0.800~0.89¢9 z 7 # # 7 7,860
CM 0.900~0.999 + s # z z 7,560
CM 1.000~1.008 ” # # # z 6,990
CM 1.010~1.30 15 7 1.5 # # 6,990
CM 1.310~1.49 16 # # 0.3 # 6,990
CM 1.500~1.50 2 4 % % & 6,690
CM 1.510~1.99 18 i 2.0 0.4 & 6,690
CM 2.000 # # % # i 6,410
CM 2.001~2.009 & & e P P 7.560
CM 2.010~2.509 20 # 2.5 0.5 # 7,560
CM 2.510~2.599 # # 3.0 # ” 7.560
CM 2.600~2.909 ” ” s 4 # 8,450
CM 2.910~3.000 27 60 30t 4 i % 6,570
CM 3.001~3.009 7 z # # & 7.470
CM 3.010~3.508 z 7 35 a 7 7,470
CM 3.510~3.599 s 7 4.0 4 a 7,470
CM 3.600~4.000 z 7 s 4 7 7,690
CM 4.001~4.009 # # “ # z 8,600
CM 4.010~4.508 30 70 4.5 # 6 8,600
CM 4.510~4.599 # s 5.0 # # 8,600
CM 4.600~5.000 # z ” a # 9,270
CM 5.001~5.009 “ # % # z 10,630
CM 5.010~5.509 a 80 55 0.8 z 10,630
CM 5.510~5.599 # # 6.0 % # 10,630
CM 5.600~6.000 # & # # # 11,090
CM 6.001~6.008 # “ » # z 13,130
CM 6.010~6.59¢ 35 # 7.0 s # 13,130
CM 6.600~7.000 # ’/ a B ” 15,830
CM 7.001~7.008 % 7 # z Z 18,090
CM 7.010~7.599 s # 8.0 # + 18,090
CM 7.600~8.000 a # % # z 20,810
CM 8.001~8.009 4 # 2 # “ 23,750
CM 8.010~8.599 40 90 9.0 afiie] # 23,750
CM 8.600~9.000 K % P p P 26,910
CM 9.001~9.009 # 4 # % 2 29,400
CM 9.010~9.500 ” 4 10.0 7 # 29,400
CM 9.501~10.000 % # » # ” 32,790
CM 10.001~10.009 # z z ” ” 38,450
CM 10.010~11.000 # % 1310 Z & 38,450
CM 11.001~11.009 % % % & # 44,790
CM 11.010~12.000 45 # 12.0 » Z 44,790
CM 12.001~12.100 Z & % 7 & 51,850

Zi—%#k (P.50~64)

Standard Inventory size list (P. 50~64)

HA =D —TE (@) LISHE., 3&RLLE

1F—d—-¢sETHEET,

it Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)

8
2
o
A
A
A
3
A
v




Carbide Reamer _—
I\:Dyﬁ/wﬁﬁﬁii.tﬁﬁ for Burnishing R T D

(¢ 0.90~2.90m) {$2.91~14.00sa

oy EEY—vY BYU—-X A@a— b o000
B Series 0.01 mﬂﬁfﬁ

Seim Ak
Shape of end face

FTREERONT
Sub edge :

kIR
" Center hole

TRHAERRZYHB V- E2E Y-V T A-H—IHVTE
BALTIEWEERTT.

The below is a report of the roundness obtained by using B series
reamer at a famous tooling manufacturer.

AT M

B >/ U""Z a)!l%E Features of B Series :

O MINOFE(E EDAIRETT .
@ FRICEHFITNITEXY .

(1) Mirror finishing is possible on reamed
surface.

(20 Reaming is possible without tracing a
predrilled hole.

Wil T>—% Technical data
W EEESHE

B Test result of the surface roughness

10um

Sum

]
|
Pt # m #isasc
5 2emm Workpiece : S45C

VI IES

Cutting Condition

(P. 2.38H)
(Ref. to P. 2:3)

— ;‘.{ —



Carbide Raamean
@ EE U —7 B'_"'-"/ U —z'ﬂ'iﬁﬁ B Series Specification Table

KAk AEPD mftE & B
Shape of end face Diameter Chamfer Length
i \ g [\ $0.90~ ¢ 14.00 0.5mm
{ \'-._ - ".‘ \_- ) @]
@ R S % =
i »/_\\ '."_ =% _\ 9 —
| g L _‘ ! ___h“““--»\_______________ i
1 ! E e 7 = Tty (%
1 ASize) (| B
®0.90mm ~ ®10.01mm ~ —T‘; 0 |
@ 10.00mm @ 14.00mm I —— L
©0.90~ ¢ 2.90mmis L2 4—R 4 L : — -
( $0.90~ ¢ 2.90mm:No Center hole)
- 0.01mmEV
HRNE ( +0.003) Increment
(Tolerance) 0 M unit price: in JPY
Bk -DEPD I E £ & L S 9Eed I X Al Retail Price
Diameter Flute Overall Shank Number O.immé& W 0.01lmmé&
(FFU=Fik) Length Length Diameter of Flutes Increment Increment
CB 0.90~0.96 20 60 d=D 4 = =
CB 0.97~0.99 » # # » — 5,540
CB 1.00 # # # # 4,620 -
CB 1.01~1.10 30 70 “ @ 4,310 5,540
CB 1.11~1.20 % % % # 4,310 5170
CB 1.21~1.50 # 2 4 s 4,200 5170
CB 1.51~2.00 s ” 4 % 4,310 5170
CB 2.01~2.50 40 80 » o 5,040 6,040
CB 2.51~2.90 # 4 z » 5,460 6,560
CB 2.91~2.99 # 7 # s = 6,690
CB 3.00 % # # # 5,570 ==
CB 3.01~4.00 # 7 ” s 6,510 7,820
CB 4.01~5.00 z ” ” s 7,980 9,580
CB 5.01~6.00 50 100 » » 8,930 10,730
CB 6.01~7.00 # @ 7 ” 11,450 13,740
CB 7.01~8.00 % ¢ 2 4 13,550 16,260
CB 8.01~9.00 60 115 # v 14,910 17,900
CB 9.01~10.00 s % % @ 18,900 22,680
CB 10.01~11.00 65 % # 6 23,730 28,480
CB 11.01~12.00 4 130 # ” 28,350 34,020
CB 12.01~13.00 70 # % # 31,500 37,800
CB 13.01~14.00 4 150 z @ 35,700 42,840

HEHE—%(P.65~66) #x—Hh—Tcff (@) LIHE, 3KRLE 1 —F—&sBTIHEET,
Standard Inventory size list (P. 65~66) :#Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)



Carbide Reamern z = N
"E‘i‘?ﬁﬁ"]ﬂ/ Eﬁ‘%ﬂﬂulm for High-speed use and Deep Holes ERRT R

(9100~410m)  (4.11~16.00m)

g BEY—7 HYU—X BEI-K  cHO.OO
H Series °-°‘.Tc?2$e%’i

AN TS (+8.005)

HERZE(Tolerance)

H '.:'/ U —ZGD!I%E Features of H Series

O R bL— AR U THHEENS0%7 v TaJHE T,
@ ZRIVNTICHEE: B FHHRL)
@ tDkEIaHEREE - 230" 2N

:ﬁl (=

Reaming speed can be set 1.5 times faster than that of straight flute reamers.
Suitable for deep hole reaming due to its long body.

(3) Excellent downward chip flow due to its 30° left hand spiral flute.

HY U -—7( a)%%tﬂﬁ“%ﬁ: Recommended Cutting Conditions

& T o % | mwm | 4@ | TAE | s |7aicos|@apas| BEM
AR Mild Steels | Carbon Steels | Alloy Steels | Tool Steels | Castiron | Aluminum |Copper Alloys tmgs
s SS SOOC |SCM/SUJ|SKH/SKD| FC/FCD | A/ADC G S
FEL;E (m/min) 20~35 | 20~30 | 15~30 | 10~25 | 20~35 | 20~40 | 15~30 | 8~20
Cutting Speed
HE (mm) 1.0 3.0 6.0 8.0 10.0 12.0
Diameter

’E"’E’fe;”;m”e‘” 0.01~0025 | 005~0.1 | 005~01 | 008~025 | 0.1~03 | 0.15~0.35

1) —={E(pmm)
Removal Amount

0.05~0.08 0.1 0.1~0.2 0.1~0.2 0.1~0.3 0.1~0.3

'

#
U

LIH!
Cuttng

(P.2:38%)
(Ref. to P. 2:3)

=
Condition




Carbide Reamcr)

VW BEY—7 HY

U-— 21',:'55

H Series Specification Table

Standard Inventory size list (P. 67~68)

_T_%]' (¢ 1.00mm ~ ¢ 4.10mmiiz k) AiEe¢ D AR
(¢ 1.00mm-¢ 4.10mm Dia. shape) Didmoter Chamfer
Length
F v 70 1.00mm ~ ¢ 1.99mmid ¢ D &EF)F
J ¢ 2.00mm ~¢4.10mmii ¢ D—0.15mm ¢ 1.00~¢ 2.10 2.0mm
¢ 211 ~¢ 510 | 3.0mm
= ¢ 5.11~¢ 1600 [ 50mm
o T T (¢4.11mm ~ ¢ 16.00mmiFi k)
i (@ 4.11mm-¢ 16.00mm Dia. shape)
j — ZuE oDEGdDHVEH S —0.1mm
» B . L I L vwromaned
©1.00~ ¢ 1.99mm: £0 010
$2.00~ ¢ 16.00mm:h6 001mm&0{
HAENE ( +0.005) Increment
(Tolerance) H{H: M unit price: in JPY
BWX-NEPD (A K 01| 2 K L | BFRL2 | Yv>v@ed| I FALES  Retail Price
Diameter Flute Overall Body Shank Number 0imméY | 0.01mmET
(FFU=F%) Length Length Length Diameter of Flutes Increment Increment
CH 1.00 8 46 15 1.08HLE>% 3 27,840 =
CH 1.01~1.49 10 4 ” 1.5 4 27,840 33,410
CH 1.50 % # k4 z z 18,580 -
CH 1.51~1.99 # 4 2 2.0 # 18,580 22,270
CH 2.00~2.10 ” 55 30 # # 12,370 14,840
CH 2.11~2.60 15 60 35 2.5 % 12,370 14,840
CH 2.61~3.10 # 4 # 3.0 7 12,370 14,840
CH 3.11~3.60 20 z ” 3.5 > 12,370 14,840
CH 3.61~4.10 ” 4 s 4.0 z 9,950 11,940
CH 4.11~4.60 4 75 45 45 Nt 2 4 9,950 11,940
CH 4.61~5.10. = ” » 50 ” 9,950 11,940
CH 5.11~5.60 25 100 65 5.5 7 9,950 11,940
CH 5.61~6.10 s 4 ” 6.0 7 8,470 10,160
CH 6.11~6.60 z 110 70 6.5 4 8,470 10,160
CH 6.61~7.10 4 # 4 7.0 4 8,470 10,160
CH 7.11~7.60 30 125 85 7.5 4 8,470 10,160
CH 7.61~8.10 » # # 8.0 ” 10,220 12,260
CH 8.11~8.60 & 135 90 85 4 10,220 12,260
CH 8.61~9.10 ke » # 9.0 ” 11,720 14,060
CH 9.11~9.60 35 150 100 9.5 4 11,720 14,060
CH 9.61~10.10 s > # 10.0 v 12,720 15,260
CH 10.11~10.60 “ 155 105 10.5 z 16,450 19,740
CH 10.61~11.10 # # 4 11.0 # 18,200 21,840
CH 11.11~11.60 # 160 - 115 # 19,440 23,330
CH 11.61~12.10 # 4 % 12.0 % 19,440 23,330
CH 12.11~12.60 40 165 110 12.5 % 20,700 24,840
CH 12.61~13.10 # ” # 13.0 # 22,690 27,230
CH 13.11~13.60 # 170 115 13.5 # 26,920 32,300
CH 13.61~14.10 s # » 14.0 6 29,170 35,000
CH 14.11~14.60 45 175 120 14.5 4 31,900 38,280
CH 14.61~15.10 % z ” 15.0 z 34,900 41,880
CH 15.11~15.60 z 180 125 15.5 z 39,140 46,970
CH 15.61~16.00 @ » s 16.0 # 42,860 51,430
HEH—HR(P.67~68) HA—H—T£Mi (@) LT, SR E 1F—F—E & THEET,

# Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)



Carbida Reamearnry

EEEE for Hardened Steels

oy BEY—Y RYU—-X R e 1CRO0O

Increment

8
7
o
A
)
3
3
A
v

N—=FNa—-5F1249
[Purple Coating]
BHME 42022215
Registered trademark

R/ U —Z U)ﬁE Features of R Series

O SEESEA/N—JII—T 12T ERY—RFOIRRICKD . EANGERE6OHRCHI# VIHIRTHE.
Vv VORIV RIIVY vV OZERA.

\
(L)

(1) With our Japanese Trademark Registered "Purple Coating" and right hand spiral flute,
quenched steel with hardness of approx. 60 HRC is machinable.

(2) Shank diameter is set according to JIS's (Japanese Industrial Standards) End Mill Shank
Diameter standard.

R/ U —Z @@%tﬂ ﬁu%ﬁ: Recommended Cutting Conditions _

HONC R A4
W Hl # Quenched and | Quenched and
Workpiece tempered Steels | tempered Steels

~B50HRC | ~60HRC

[E3E (m/min)

Cutting Speed 9~18 6~12

A4 (mm)
Diameter 1.0 3.0 6.0 8.0 10.0 12.0
H ﬁffeg”;m’ rev) | 0.01~0.025 | 005~0.1 | 005~0.1 | 0.08~025 | 01~03 | 0.15~0.35
1) —={E({pmm)
Removal Amount 0.05 0.1 0.1 0.1 0.1 0.1

R U—XDINIEH Technical Data :

= @it AHMIE The transition of Enlarged Amount
ENI>—% :
. WA
B REEENE W HREIE 5
B Test result of the surface roughness W Test result of the roundness |
E —— L e -
R =AaESsa s sanuEnE i el
o | N T =5 -
T | \2/,\ 0 10 2 M 40 0 6 W 2
| . oo SENGVSS R S E MTAEE (Holes
& | / ]\_ HAIM  SKD11 (GOHAC)
| 4 | Vd , # ® M:skDN Work preece @ SKD11(60HRAC)
| SEIERE, i | X | ¥ Workplece ! SKD11 FHMMY. UMEFCIIRTYET
4] = 5L T T L, e. Hadness 62HAC % Resul! may differ accorbng 10 e work piece and cutting
(v Condition o3 | 13 2 condition

(P. 2-385)
(Ref. 1o P 2-3)

_13—



Carbide Reamean
@ EE U _7 H'?/ IJ —zvifﬁ R Series Specification Table
2

(¢ 1.00mm ~ ¢ 2.90mmAzik)
(¢ 1.00mm- ¢ 2.90mm Dia. shape)

1_..-""““-/ ——.":%_...._h e T —— e |
- - = ' MitR&EB
(p2.91mm ~ ¢ 12.10mmit5 k) _,L% g:'lﬂ%”’g‘z‘ Le{(‘)glt\zm(f:mj
(®291mm- 12.10mm Dia. shape) =
e, s O ¢ 1.00~¢1.50 0.2mm
= - $1.51~$5.00 0.5mm
$5.01~¢12.10 1.0mm
#HRYL .
Right hand spiral r_ ——— ’1
N ( +0.007) eimmey
(Tolerance) 0 BF:A  unit price: in JPY
W3t FE D Nk oo £ R L | Yy Red| A K HAES  Retail Price
Diameter Flute Overall Shank Number 0.1imm& 0.0immé& s
(FEUSE%) Length Length Diameter of Flutes Increment Increment
CR 1.00 15 50 1.08HE>42 4 14,230 -

CR 1.01~1.50 # ” 1.5 4 12,650 15,200
CR 1.51~1.99 25 60 2.0 7 11,480 13,790
CR 2.00 ” 2 ” # 10,440 =
CR 2.01~2.50 30 70 25 # 9,880 11,860
CR 2.51~2.90 35 7 3.0 4 9,120 10,950
CR 2.91~3.00 40 80 3.0 t% s 7,580 10,950
CR 3.01~3.50 4 ” 4.0 4 8,620 10,360
CR 3.51~4.00 “ ” 2 ” 8,890 10,680
CR 4.01~4.50 4 2 6.0 s 9,930 11,940
CR 4.51~5.00 ¢ ” ” z 10,650 12,780
CR 5.01~5.50 50 100 % # 12,250 14,710
CR 5.51~6.00 4 7 ” 4 12750 15,300
CR 6.01~6.50 ” # 8.0 # 14,860 17,840
CR 6.51~7.00 ” 4 # s 16,050 19,260
CR 7.01~7.50 z ” % 2 19,620 23,560
CR 7.51~8.00 4 ” ” s 21,410 25,690
CR 8.01~8.50 60 115 10.0 s 23,190 27,840
CR 8.51~9.00 4 z # 4 28,840 34,610
CR 9.01~9.50 # 7 # 2 31,220 37,470
CR 9.51~10.00 # # # # 32,410 38,890
CR 10.01~10.50 65 ” 12.0 4 33,590 40,320
CR 10.51~11.00 ” # s 4 34,190 41,040
CR 11.01~11.50 ks 130 s 4 35,670 42,810
CR 11.51~11.99 @ # 4 4 38,050 45,660
CR 12.00~12.10 ? 2 v ” 38,050 50,230

FEM—E (P.69~70) A —h—7[ii (@) UL, 3ARIE 1A —4—LagTIaEEE T,
Standard Inventory size list (P. 69~70) ::Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)



High pead Yteal Reaamery
—ﬂ&?ﬁ'ﬁﬂ*ﬁ m for General Works

agva—hu—v

Short Reamer

EI;rgcli'v.n:t Code HBO.O0O

D.DOEImmtt};

%#_Eéﬁuﬁﬂrﬁmtmoos)
) 0

HENZE(Tolerance

33— |" U —VGJEI%E Features of Short Reamer
{45

BEMEBTREBUVIRICED., SHEER - BRENIHTETYT. REETRTHEVA, BN
OMITHAEETT . JJUL M\A RCHEEEN3700HVOFMRARFHI—FT I ZhEU.
THEEFEEICEBNTVWE D,

® IVRILYvVYIFEM  |WEMSEER | )| Em

High rigid flute shape E Automatic lathe

=l
Short Reamer has highly rigid flute shape and High efficiency
a short flute, which enables highly efficient i
and precise reaming. BLWHR b =iEE »|  NChegd
Blind-hole reaming is also possible with its Short flute High precision N.C. machine
shorter chamfer length compared to standard
e

L | CoHSS R~ =T N s
It is made of Cobalt high-speed steel, coated Cobalt high-speed steel [~ Long tool life } T
with Newly-Developed Special coating of film and Spcial coating 0 CoMmer

hardness approximately 3,700Hv, which works
well in reducing tool wear.
Shank diameter is set according to JIS Standards
(Japanese Industrial Standards) of End Mill
Shank Diameter standard.

33— |‘ D —703%3%{7)]%“%{4: Recommended Cutting Conditions

pp— W @ | mEE | 448 | THES |2RF L] # #% |FrizoLs|g-wes| MM
Wodo: Mild Steels | Carbon Steels | Alloy Steels | Tool Steels [Stainless Steels| Cast Iron | Aluminum | Copper Alloys | Qusnched and,
NpIgc | ANISS SOOC |SCM/SUJ|SKH/SKD| SUS | FC/FCD | A/ADC (¢ ~40HRC
3% (m/min) i - S % = = e g 2
Cutting Speeg| 10~25 | 6~20 | 6~20 | 5~10 | 5~10 | 6~15 | 10~30 | 10~25 | 5~10
FAEPD
(mn?) 1.0 3.0 6.0 8.0 10.0 12.0
Diameter
3% V)
(mm/rev) | 0.01~0.025 | 0.05~0.1 0.05~0.1 0.08~0.25 0.1~0.3 0.15~0.35
Feed
—={t
S IE (¢pmm) 0.05~0.08 0.1 0.1~0.2 0.1~0.2 0.1~0.3 0.1~0.3
Cutting Condition Removal Amount

(P, 2-38H)
{Ref. to P. 2-3)

—:20 =



ngh )pczcd dteal Reamer)

m 5 I\ U —71 ,Ei Short Reamer Specification Table

. (¢ 1.000mm ~ ¢ 2.895mmt£ik) (¢ 2.900mm ~ ¢ 12.100mmZik)

// /_ﬂ\z (¢ 1.000mm-¢ 2.895mm Dia. shape) (¢ 2.900mm-¢ 12.100mm Dia. shape)

© | e
a =4 g 3
=Y S|
1 —i i ',JI
¥ e ! ‘I
..B '
TR |
; L |
L I |
0.005Mm&UV”
HRNE (+0.005) Increment
(Tolerance) 0 M unit price: in JPY
FEPD 3 & 21 £ & L |[BTFTE 22| M{FREEB S} 3 v 9E&e¢d A
Diameter Flute Overall Body Chamfer Number Shank Retail Price
(FETFE3E) Length Length Length Length of Flutes Diameter
HB 1.000 ~ 1.100 12 40 = 0.2 4 3.0RELELS 6,710
HB 1.105 ~ 1.600 16 4 = 2 * % 6,410
HB 1.605 ~ 2.100 20 50 . 0.3 “ s 6,410
HB 2.105 ~ 2.600 # 60 = 4 7 4 6,080
HB 2.605 ~ 2.895 “ ¢ = 4 # ” 6,080
HB 2900 ~ 3.100 4 4 30 0.4 6 30RtE%2 6,190
HB 3.105 ~ 4.100 # ¢ 4 i ¢ * 7,250
HB 4.105 ~ 5.100 25 65 35 0.5 7 4.0 8,320
HB 5.105 ~ 5.600 e “ # s # # 8,550
HB 5.605 ~ 6.100 L # % ke % 5.0 8,550
HB 6.105 ~ 6.600 # # # & ” # 8,960
HB 6.605 ~ 7.100 z 70 40 4 z 6.0 8,960
HB 7.105 ~ 8.100 # # # 2 & @ 10,490
HB 8.105 ~ 8.600 # * 7 4 4 % 11,470
HB 8.605 ~ 9.100 z ” 4 z % 8.0 11,470
HB 9.105 ~ 10.100 z # z ” # % 12,340
HB10.105 ~ 10.600 # 4 z z 4 s 14,060
HB10.605 ~ 11.100 30 80 45 # 4 10.0 14,060
HB11.105 ~ 12.100 “ * # # ” 4 14,800

HFH—RWRK(P.71~74) A —H—TEM (@) UMIE, 3KRLEANF-—F-LEETHEET,
Standard Inventory size list (P. 71~74) #:Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)



High dpcad Steal Reamen
%—ﬂﬁ‘jﬂ'ﬁ Long Tool Life

“ — —; e —— ﬁ — I\ HGO OOO T
_,b h U _7 Prgc?uct Code ool

+ HGO.OOO8 zitg 513

F P GOId Reamer 0.005mm&D ]npcrement

e —— Lo e x —— = e e Ty

S EI TS ( +0. 005)

HAEFERZ=(Tolerance)

AbL—F3A
Straight flutes

AINA ZIF
Spiral flutes

MR SERE//

I\ AR, FroyF0)—=ICHARTEHFMEHNLE. 20 LMiElE, HFESBEMT i

Save your production cost !

Tool life approximately doubled compared to other uncoated H.S.S.
reamers while price approximately halved.

F.P.d—)L FU—?U)%E Features of F.P. Gold Reamer

@ TINO=FT a4 VIJEBUTUVDAHE. BEDIN\NARIVY, FryFodU—3I(CHXRTYH)
HhEERUOMAh 2188 L.

2 HEEERUEHEERD.

D VY VIRBEIVRIIWY v OEIFERA.

(1) Cutting speed and durability more than doubled compared to existing High-Speed-Steel
Reamers due to TiN coating.

(2) Excellent roundness and smooth surface roughness obtained.

(3 Shank diameter is set according to JIS Standards (Japanese Industrial Standards) of End Mill
Shank Diameter standard.

At 5 2 b Durability comparison @:F {LAfLHEE (100NEE0O%HE)  The transition of Enlarged Amount
= = S [P
A Z)=7 = E'b'él_dJU'
High-Speed i
Steal Roamer — =\ A==
H.5.5 Reamer
F.P, d=ILK o -
F.P. Gold
5 20
0 500 1000 1500 2000 L{? 00
L
N AY =7 R0
== EP. d=Jb F i "
Reamer F.P. Gold HIEEESpoed m =0
Steel Reamer
HiEPD 60
Diameter $6.000 $ 6.000
T E mm 108 1088 80
Depth length | (Through-hole) | (Through-hole) M7V (77) (Holes)
i m/min 12 6
Citng Spoed NAZY—712, 1000R £ A BEREDRBHKELL B, TRITHUFL.I—LF
Feed 02 0.2 Y =7I220000 EREL L REERD
U —={t mm Nommal H.S.S. reamer starts wearing after reaming over approx. 1,000 holes and
Removal Amount 02 0.2 hole diameter starts decreasing than expected. On the other hand, TiN coated F.P.
(% A4t : S45C, Workpiece : S45C) (%3tH) Gold Reamer can ream more than 2,000 holes with its reaming quality maintained.
VISR SN, ONRFICIVREYET

S+With different work materials and cutting conditions, result may vary.

(P. 2-3#H)
Ref. to P. 2:3)



High )peed )tca.l Reamczr)

e ————

_;T_;]F P.J—Ib FU 7‘.I',Ea=§

F.P. Gold Reamer Specification Table

(¢ 2.900mm ~ ¢ 14.100mmti4%)
(¢ 2.900mm-¢ 14.100mm Dia. shape)

(¢ 1.000mm ~ ¢ 2.895mmitzik)

(¢ 1.000mm-¢ 2.895mm Dia. shape) I

N 30 g | s ' = 1 =

_—— ! iy SS——— = o | %

(/S [ 0 " (0]

R . 1 I L — . T4 6D BfiReB 3

pe A g| Diameter Gl T

\ 30 Lengih A

le e T : & = e $1.000~¢$5.000 | 0.5mm &

) | : Tl i ¢ 5,005~ ¢8.000 | 0.8mm by

g — o1 ¢8.005~¢14.100| 1.0mm A

' ! N — )

i L ) — - : g

BNE (+0.005) o'oosnrpmetr:n?m J

(Tolerance) 0 @[ unit price: in JPY
B3 7 ¢ D NEL1 |2 K L | BF&RL2 Vv o8ed| I R WAESH  Retail Price
Diameter Flute Overall Body Shank Number | 1.0mm&? | 0. 1mmET | 0.005mmE s
(M08 =F %) Length Length Length Diameter of Flutes Increment | Increment | Increment

HG 1.000~1.495 20 40 = 3.0%L bz 4 3,800 4170 4,930
HG 1.500~1.695 22 45 = » 7 = 4,170 4,930
HG 1.700~1.895 25 50 = # z = 4170 4,930
HG 1.900~1.995 30 60 — # z = 4,170 4,930
HG 2.000~2.395 7 ” — # & 3,140 3,440 4,070
HG 2.400~2.895 35 65 = » z = 3.440 4,070
HG 2.900~3.000 40 70 50 3.0rts 6 2,670 3,510 4,140
HG 3.005~3.500 P 75 4 4.0 % = 2,920 3,460
HG 3.505~4.000 ” 80 v 4 # 2,670 2,920 3,460
HG 4.005~4.500 45 85 55 6.0 # = 2,920 3,460
HG 4.505~5.000 # 90 # # 4 2,670 2,920 3,460
HG 5.005~5.500 # 95 60 4 # = 2,920 3,460
HG 5.505~6.000 50 100 65 7 4 3,060 2,920 3,460
HG 6.005~6.500 ” o 8.0 ” = 3,430 4,050
HG 6.505~7.000 55 105 70 v 4 3,360 3,430 4,050
HG 7.005~7.500 s 110 # # z = 3,700 4,360
HG 7.505~8.000 60 115 75 z z 3,930 3,700 4,360
HG 8.005~8.500 # 120 - 10.0 # = 4,320 5120
HG 8.505~9.000 65 125 80 4 z 4,550 4,320 5,120
HG 9.005~9.500 v 4 # # % = 5,140 6,070
HG 9.505~10.000 70 130 85 # z 5,080 5,140 6,070
HG 10.005~10.500 7 135 4 12.0 v = 5,590 6,610
HG 10.505~11.000 75 140 a0 z ” 5,740 5,590 6,610
HG 11.005~11.500 # 145 95 # » = 6,310 7.480
HG 11.505~12.000 » 150 o # z 6,350 6,310 7,480
HG 12.005~12.500 80 155 100 16.0 & =i 6,980 8,250
HG 12.505~13.000 > 160 z # 8 6,840 6,980 8,250
HG 13.005~13.500 85 165 105 @ # = 7,530 8,900
HG 13.505~14.000 # # » 7 4 7,790 7.530 8,900
HG 14.005~14.100 4 # » z z = 8,570 10,120

MANA FIIFE, EREMEDFI10% UPTT,

Spiral flute reamers are also available with 10% price increase.

HEH—R(P.75~82) #X—H—7Eii (@) LI, AN —R T 2L E 1A —F— RIAMFIVF 3R E N F—F—-L22TIEEET,
Standard Inventory size list (P. 75~82) ::Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size for
Straight flutes & 3pcs/size for Spiral flutes)



High dpeaad Yteal Reameanr
7"::-':‘8

EP

DLC

Coating

SAHNT A
-DLCU—7

DLC Reamer

for Aluminum and Copper Alloys

BRI—F . jpo,oo0

Product Code
0.0058mm&U”
Increment

ERENTES

"W_/\

2435 (Tolerance)

PSR
Cutting Conditon

(P. 2-388)
(Ref. o P. 2:3)

o

(+o 005);

DLC U—V D%

DLC O—F«VJIC&D. REOMERELMEEEZEZRIR. 7ILIPHOIMNIICH

BAZEFELUFET. Fic. BEBFRUOAR. KatEtEIRTOIMNIHEEETT .
YRV vV OFEA

DLC (diamond like carbon) coating works extremely well in reducing tool wearing and prevents

welding on the cutting edge. DLC reamer performs especially well in reaming materials such as

aluminum and copper. Water-soluble cutting oil can be applied during the reaming process due to

its low frictional property.

Shank diameter is set according to JIS Standard (Japanese Industrial Standards) of End Mill Shank
Diameter standard.

Features of DLC Reamer

SWWTHIC

DLC U —70);%%*31,%“%{4: Recommended Cutting Conditions

l

[l # Cutting Speed EEE Feed
FIE=GA i
Al F1E (mm)
s Aluminum Copper : 1 3 6 8 10 12
Workpiece A/ADC C Diameter
T )
Bs&(m/min) | 5 3, 10~20 (mm/rev) [0.01~0025| 0.05~0.1 | 0.05~0.1 |0.08~0.25| 0.1~0.3 [0.15~0.35
Cutting Speed Feod
Y-zt
(emm) | 445 0.1 0.1 0.1 0.1 0.1
Removal
Amount

DLC U—YDINIEZEPRI Technical Data

OMIF—% @il Surface Roughness
W AT075 (PILIEE) i
Work piece: A7075 (Aluminum) G i —n—HoﬁDoo
(EEY —v & 20| )\ W
Reamer Size i B 15} /\/ \\‘//
: “Ho
A i :
Cutting Speed| ~ 20M/min 8o r,l
B & X T o 706 200 300'400500
RPM 1.060min MIAM  (Holes)
X ) B
Fead 0.08mm/rev @i At Enlarged Amount
1) — {ﬁ 4 Ty
Removal Amount 0.2mm | ~- HD6.000/|
—a— 345000 |
m T & 20mmiE A x T
Depth Length | (Through-hole) it
W
Al & b il 2.
Cutting Oil Water-soluble ¥ : S SR, B
o 100 200 300 400 500
IR  (Holes)




High Specead )teel chmer)

m—bl_cu—v-.r,ﬁﬁ

—

DLC Reamer Specification Table

(¢ 1.000mm ~ ¢ 2.895mmit{ k)
(¢ 1.000mm- ¢ 2.895mm Dia. shape)

(¢ 2.900mm ~ ¢ 14.100mmif£4k)
(¢ 2.900mm-¢ 14.100mm Dia. shape)
-

=
4 5 T S| HiE2B
™ . e 01 ¢1.000~$5.000 | 05mm
p——l T $5.005~$8.000 | 0.8mm
L ke L g - $8.005~¢14.100| 1.0mm
0.005mm&T”
RINE ( +0.005) Increment
(Tolerance) 0 HiE: M@ unit price: in JPY
&K -HEpD AR |2 B L | B8TRI2 |V i@ed| I B FRAEM  Retail Price
Diameter Flute Overall Body Shank Number | 1.0mmé&r | 0.1mmED | 0.005mmé
(FEO=Fi%) Length Length Length Diameter | of Flutes | |ncrement | Increment | Increment
HD 1.000~1.495 20 40 - 3.0mumL b2 4 6,750 7,210 8,120
HD 1.500~1.695 22 45 = ’ # = 7,210 8,120
HD 1.700~1.895 25 50 o a4 z = 7.210 8,120
HD 1.900~1.995 30 60 = » 7 — 7.210 8,120
HD 2.000~2.395 # # = # # 6,020 6,380 7.120
HD 2.400~2.895 35 65 = ” 7 — 6,380 7.120
HD 2.900~3.000 40 70 50 3.0re>z 6 5510 6,500 7,250
HD 3.005~3.500 # 75 s 4.0 “ — 7.210 7,840
HD 3.505~4.000 4 80 4 s # 6,920 7,210 7.840
HD 4.005~4.500 45 85 55 6.0 # — 7,180 7,800
HD 4.505~5.000 # 90 # % 2 6,880 7,180 7.800
HD 5.005~5.500 4 95 60 s ” - 7,180 7,800
HD 5.505~6.000 50 100 65 s » 7.340 7.180 7,800
HD 6.005~6.500 4 ’/ 8.0 » = 8,330 9,050
HD 6.505~7.000 55 105 70 ¢ 4 8,060 8,150 8,880
HD 7.005~7.500 ,, 110 z z z — 8,460 9,210
HD 7.505~8.000 60 115 75 % % 8,720 8,460 9,210
HD 8.005~8.500 # 120 & 10.0 ” = 9,800 10,730
HD 8.505~9.000 65 125 80 4 # 10,070 9,800 10,730
HD 9.005~9.500 “ ” “ # % = 10,880 11,910
HD 9.505~10.000 70 130 85 # % 10,810 10,880 11,910
HD 10.005~10.500 4 135 # 12.0 “ - 11,480 12,650
HD 10.505~11.000 5 140 30 ” » 12,140 11,480 12,650
HD 11.005~11.500 v 145 95 4 # = 12,330 13,640
HD 11.505~12.000 v 150 » v z 12,860 12,330 13,640
HD 12.005~12.500 80 155 100 16.0 z — 13,170 14,630
HD 12.505~13.000 & 160 “ # 8 14,630 14,770 16,230
HD 13.005~13.500 85 165 105 L4 » — 17,540 19,110
HD 13.505~14.000 4 # & K 2 17.940 17,540 19,110
HD 14.005~14.100 » # “ ” ” — 18,710 20,490
HAIREEERRTY . Basically DLC Reamers are non-inventory.
FHEERG 2ESE, 3F 10y bRIETOEFEEE LN £T,

It's available on made-to-order basis (Minimum Order Quantity : 3pcs/size)



High dpeead Steal Reaamery
—ﬂaiﬁﬁ“*zm for General Works

— *2 Fl)— BRI—K HRO.OOO (fu—tm
I_l:d l \J h J 7 Product Code . HROOOOS(X‘?\;E};ﬁ)&
e 0.005mME Y increment
a3 (+8.005)

HAEZE(Tolerance)

T Ty

_,..!T_._
=
|
|
|
|
i
I
|
"/
|

Ik

A |\ U—70.)!Fx:"—.f§ Features of Hand Reamer

S\ RU—TENEOME EICERSN. SERRfIERIRERNZE L I DIeHEDDEES (191
) HDIFTHDHFET ., IRNERZHTIEED+0.005/0 (J5) T, MELTHDFET,

F.P. Brand Hand Reamer is used for finishing a hole diameter and there is a slight taper of 1 degree
on chamfer for a better hole tracing. The tolerance is set with our original standard, between 0mm
and 0.005mm (J5).

—I\VRU—T TiER—
Standard Hand Reamer Specification Table
HENE ( +0.005) 0'005%525131
(Tolerance) 0 H{E:A  unit price: in JPY
B FEpD A K 212 B L|BREEST [YeviBed| I & HAE(@  Retail Price
Diameter Flute Overall Chamfer Shank Number | 1.0mm& 0 | 0.1mmé& U 10.005mm & T
(MU =Fik) Length Length Length Diameter | of Flutes | |ncrement | Increment | Increment
HR 0.300~0.395 7 30 15 1:5 4 7,220 9,370
HR 0.400~0.495 # # 2.0 # 2 6,220 8,090
HR 0.500~0.595 12 # 25 2.0 # 4,880 6,350
HR 0.600~0.695 ” # ” ” “ 4,490 5,840
HR 0.700~0.795 4 # ” # # 4,060 5,280
HR 0.800~0.895 15 35 3.0 # » 3,800 4,920
HR 0.900~0.995 20 40 4.0 ” # 3,550 4,620
HR 1.000~1.495 ” o & ¢ # 3,300 3,630 4,300
HR 1.500~1.695 22 45 5.0 3.0 ” = 3,630 4,300
HR 1.700~1.895 25 50 # 4 v = 3,630 4,300
HR 1.900~1.995 30 60 6.0 @ # = 3,630 4,300
HR 2.000~2.395 ¢ ¢ @ z # 2,820 3,100 3,660
HR 2.400~2.895 35 65 7.0 ” 4 — 3,100 3,660
c 2N FILFE, $910% UPIZT ¢ 1.000mmil EH» 5 D5EF  Reamers with spiral flutes are available from 1.000mm Dia.
S (3FRLIE) CTRMEEETREZET, on made-to-order basis with 10% price increase (Minimum
CBHE15% 7y TICTRFE € TIEEE T, order quantity: 3pcs/size).

Square-ended shank for hand-working is available with
15% price increase.

FEfi—1% (P.83~86) #A—H—TFEM (@) LISHE, ARL—bF 2RI E A F—=F— AT F3ARLUE 1 F—F—-EEHTTEEET.
VlEIESEH Standard Inventory size list (P. 83~86) ¢ Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/

sl size for Straight flutes & 3pos/size for Spiral flutes)
T
(Ref. 2




High dpeaead teal Reamernry

8 | BRI—F  HRO.OOO (@&Rku=kx)
’ \J h J — 7 Product Code . S‘.mig_m Hiltes
: HRO.OOQOS (R18135)L37)
Hand Reamer 0.005mm&D increment  [JE8
0
ArL—FFA J
% Straight flutes %’
— ——  ———— B
. _ o Spiral flutes )
($2.900~3.975mm F44K) ($3.980~20.000mm F4%) a
(¢ 2.900-3.975mm Dia. Shape) (¢3.930-20‘000mm Dia. Shape) o
r_JI v 1 f:-;l ¢ -‘I ‘\i t:?, (g
L —— =—— %Ti' if2 5,2_1—'-#**—“*;‘ — E
-
=N\ R)—7 HER— A
Standard Hand Reamer Specification Table (with Square-ended Shank) v
PAEYIN:S (+0.005) 0'005"}$§1g
(Tolerance) 0 B{E:M  unit price: in JPY
B 7)EpD N K 012 B L|BEET vk I & HALESf  Retail Price
Diameter Flute QOverall Chamfer Shank Number | 1.0mmé& T | 0.1mmET 0.005mmE U
(FUHE) Length Length Length Length | of Flutes | |ncrement | Increment | Increment
HR 2.900~2.970 35 65 7 237l =3 4 = 3,210 3,800
HR 2.975~2.995 40 72 8 v 6 - = 3,800
HR 3.000~3.195 » # 4 4 % 2,420 2,650 3,120
HR 3.200~3.975 7 75 # 26 4 = 2,650 3,120
HR 3.980~4.005 7 80 » 30/t 7 2,420 2,650 3,120
HR 4.010~4.105 # “ 9 v 4 — 2,650 3,120
HR 4.110~4.605 45 85 v » % - 2,650 3,120
HR 4.610~5.005 4 a0 # 35 7 2,420 2,650 3.120
HR 5.010~5.105 z # 10 ¢ » == 2,650 3,120
HR 5.110~5.605 > 95 % 38 # - 2,650 3.120
HR 5.610~5.995 50 100 + + » — 2,650 3,120
HR 6.000~6.605 » 4 » 7 z 2,760 3,050 3,600
HR 6.610~6.995 55 105 11 z % = 3,050 3,600
HR 7.000~7.105 4 % 4 4 % 2,930 3,230 3,810
HR 7.110~7.605 k4 110 » 42 # — 3,230 3.810
HR 7.610~7.905 60 115 ’ 4 4 = 3.230 3.810
HR 7.910~7.995 # 4 12 g z - — 3.810
HR 8.000~8.105 o # # 4 # 3,420 3,760 4,440
HR 8.110~8.605 % 120 % 45 7 = 3,760 4,440
HR 8.610~8.905 65 125 # # z = 3.760 4,440
HR 8.910~8.995 » % 13 z z - = 4,440
HR 9.000~9.605 4 & z s # 3,970 4,370 5,160
HR 9.610~9.905 70 130 3 » ” = 4,370 5,160
HR 9.910~9.995 4 » 14 7 z - — 5160
HR 10.000~10.105 # z 2 z 4 4,270 4,680 5,540
HR 10.110~10.605 % 135 s 50 & — 4,680 5,540
HR 10.610~10.905 75 140 % z z = 4,680 5,540
HR 10.910~10.995 # z 15 ” # = o= 5,540

M —5% (P.B3~86) :#A—H—TLi (@) LIFHE AR —FF 2K LI E 14— — INAFILF3KRLE A —F-ESETTAETET,
Standard Inventory size list (P. 83~86) :#:Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size for
Straight flutes & 3pcs/size for Spiral flutes)



High dpeaead dteal Reamery

i ot - — e
SIAWA WU k4 BEI—F - HRO.OOO @ruotm
m Product Code . HRO.OOOS(W(;',EIJHJ)
~ Hand Reamer 0.005mm& U Increment

AbL—=1+3FA
Straight flutes

ANAZIF]
Spiral flutes

(¢ 3.980~20.000mm Fz4%)
(¢ 3.980-20.000mm Dia. Shape)

&
a
o
V4
)
A
A
e
=
A
A
by
8
3
A
v

01 02
L
- N\ RU— HikEe—
Standard Hand Reamer Specification Table (with Square-ended Shank)
HRRE (+0.005) °'°°5T$£$
(Tolerance) 0 WA unit price: in JPY
BT EPD N R 212 B L|MERIT |Yev0k12] I 0% ALE(H  Retail Price
Diameter Flute Overall Chamfer Shank Number | 1.0mm&? | 0.1mmE T [0.005mmE T
(FFUSTE) Length Length Length Length of Flutes | Increment | Increment | Increment
HR 11.000~11.105 75 140 15 50 6 4,820 5,300 6,270
HR 11.110~11.605 ¢ 145 7 54 s = 5,300 6,270
HR 11.610~11.995 # 150 # 58 ” == 5,300 6,270
HR 12.000~12.105 - # + 4 7 5,630 6,080 7,190
HR 12.110~12.605 80 155 16 » ¢ = 6,080 7,190
HR 12.610~12.995 * 160 z 62 8 = 6,080 7,190
HR 13.000~13.105 ¥ ” 7 ” » 5,970 6,570 7,750
HR 13.110~13.995 85 165 17 7 ” — 6,570 7,750
HR 14.000~14.005 # ’* 7 # # 6,790 = 8,820
HR 14.010~14.095 # # 18 & # = = 8,820
HR 14.100~14.105 & 4 ” # @ = 8,140 9610
HR 14.110~14.605 90 170 # ” # = 8,140 9,610
HR 14.610~14.995 z 175 v 66 # = 8,140 9,610
HR 15.000~15.005 s s z ” 4 7,850 8,640 10,220
HR 15.010~15.105 ’f » 19 “ > = 8,640 10,220
HR 15.110~15.995 95 185 » 70 ” = 8,640 10,220
HR 16.000~16.105 z # 4 “ “ 8,840 9,730 11,500
HR 16.110~16.995 100 190 20 ” % = 9,730 11,500
HR 17.000~17.105 z # # z # 10,070 11,090 13,110
HR 17.110~17.995 105 200 21 75 » = 11,090 13,110
HR 18.000~18.105 » z 4 z # 11,290 12,420 14,670
HR 18.110~18.995 ¢ 210 4 85 » = 12,420 14,670
HR 19.000~19.105 ” # # d # 12,700 13,960 16,500
HR 19.110~19.995 110 220 22 88 “ — 13,960 16,500
HR 20.000 o “ # # » 13,820 = —
- 215 SIILEE, $10% UPIZT ¢ 1.000mmbl EH 5 M&3F  Spiral flute reamers are available from 1.000mm Dia. on made-
R (BFRLLE) (CTHEs B TIHEET, to-order basis with 10% price increase (Minimum order quantity:

FEME—% E(P.83~86) ¥ A —H—TE(@) LIS, R + 3pcs/size). ‘ ‘
L— hF-2K&LIE 13 —4—. 21 FLF-34LIF -1 Standard Inventory size list (P.83~86)  :tApart from @, it's
A—d—rapTEEET, available on made-to-order basis (Minimum Order Quantity: 2pcs/

size for Straight flutes & 3pcs/size for Spiral flutes)

EIESES
Cutting Condition
(P. 2-388)
(Ref. 10 P. 2:3)




ngh )pced dteal chmer)
IN U —7 _j -p J 9 .%nﬂj ,ﬁﬁ Hand Reamer Square-end Specification Table

=

[(a]

=

i L

v

A

O - | — g‘ \T— g

| 2% Y

= n

0 ,_/' &

5

a7 Eed # K Square Width £ & 4 e 91%¢d #& K Square Width £ & ¢
Shank - > Square Shank = - Square
Diameter stk Size | A% Tolerance Length Diameter shi#  Size | A% Tolerance Length
2.9~3.355 25 5 8.2~8.6 6.5 9
3.36~3.795 2.8 s 8.7~9.6 7.0 10
3.80~3.975 32 ’ 9.7~10.6 8.0 S 11
3.98~4.1 # 6 10.7~12.1 9.0 12
4.2~4.6 35 0 4 12.2~13.6 10.0 13
—0.1
4.7~56 4.0 ¢ i 13.7~14.6 11.0 14
5.7~6.1 4.5 4 14.7~16.1 12.0 15
o = 0

6.2~6.6 5.0 8 16.2~17.1 13.0 —~0.15 16
6:7=7:1 5.5 s 17.2~18.6 14.0 17
7.2~8.1 6.0 9 18.7~20.0 15.0 18




High dpcad Yteal Reamean
%ﬁ”ulm for High-Speed use

E’H' AUHILY—T BEI—F : OO0

Hi-Helical Reamer 0.01TmMm&U

) Increment
A N X (+8.005)

HENZE(Tolerance)

y fomy poey .
f o ._.'._,u‘.., _‘l_,ll

Heot

/ \4’ o.ON U 7]“1 U _?Q)ﬁE Features of Hi-Helical-Reamer
)L BI\A ZASAEIFRA L. EIFSH @ E40HRCUITOREM ICEBRNZEFRITUET .

Tool life is prolonged by using cobalt high-speed-steel, effective for reaming quenched and

tempered steel with hardness under 40HRC. &~
>

1 \ Fou 2% pD—0.2mm ~—0.5mm
|
i
|

&
a
-
7/
9
A
A
)
v
T
A
]
5
3
A
v

SR MIE . 94.50 ~ 10.20mm  2° 30°

: - #:Chamfer angle for ¢4.50 — 10.20mm is
= 2° 30" instead of 3°.

—AR—=bI+vT I\ -ANUAIVY—TTER— )
. ( o 005) Straight Shank Hi-Helical Reamer Specification Table 0.01mMm&V

Increment
(Tolerance) Hif A unit price: in JPY

BX-7EPD N & 1] & B L | BAEET [Pv>oKe2] I ¥ | WMEEM Retail Price |
Diameter Flute Overall Chamfer Shank Number 0.1mm&Y | 0.01mmET
(FU=tiE) Length Length Length Length of Flutes Increment | Increment

HH 1.50~1.59 10 45 2 20msL v s 2 12.150 13.630
HH 1.60~1.69 - - - 2 B 11,180 12.560
HH 1.70~1.79 - - - > 10.370 11.680
HH 1.80~1.89 - - B - - 9,670 10.820
HH 1.90~1.99 - - - - - 8.870 9,950
HH 2.00 - B . » 3.940 4,730
HH 2.01~2.49 15 60 3 25 - 3.840 4,730
HH 2.50~2.89 Z - ” - ” 3.940 4,730
HH 2.90~2.99 20 70 B 257> ” 3.940 4,730
HH 3.00~3.49 - - - - - 3,040 3.640
HH 3.50~4.49 22 80 B - - 3.040 3,640
HH 4.50~5.49 25 90 5 30 3 3.040 3.640
HH 5.50~6.00 30 100 B 35 - 3,040 3.640
HH 6.01~6.49 » B - B 3,300 3.960
HH 6.50~7.00 35 110 ” - 3,300 3.960
HH 7.01~7.49 - - - - - 3.710 4,460
HH 7.50~8.00 ” 125 B - - 3.710 4,460
HH 8.01~8.49 Z - B - z 3.940 4.730
HH 8.50~9.00 a0 135 ~ 40 2 3.940 4,730
HH 9.01~9.49 - - ” - 4.320 5,190
HH 9.50~10.00 - 150 B - 4.320 5,190
HH 10.01~10.49 » B - - - 4.580 5510
HH 10.50~11.00 45 155 - a5 - 4.580 5510
HH 11.01~11.49 - - B 2 6.170 7.390
HH 11.50~12.00 - 160 B 50 - 6,170 7.390
HH 12.01~12.49 - - B 2 B 6.600 7.880
HH 12.50~13.00 50 165 B 55 ) 6.600 | 7.880
HH 13.01~13.49 - - » > . 6.600 7.880
HH 13.50~14.00 170 - . . 6.600 7.880
HH 14.01~14.49 B B - 7.800 9.340
HH 14.50~15.00 » 175 - - 4 9.050 10.900
HH 15.01~15.49 B B 11.220 13,450
HH 15.50~16.00 - 180 - - - 13.780 16.520
HH 16.01~16.49 - - B - . 17.010 20.440

EFE—1E#% (P.87~88) #A—hH—7[ii(@)LIstiE, 3KLILE 1F—-4—-2HTIHEET,
Standard Inventory size list (P. 87~88) :Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)

VBN
Cutfing Condition

(P. 2:385)
(Ret. to P, 2-3)

=~ J)i—



High pead Steal Reamernr

FEMTI\L - AUALU—T

MT Hi-Helical Reamer
%*%EnﬂIiu‘m S m——

HERZE(Tolerance)

Bad—F : HHO.OOMT

Product Code
0.01mMm&U
Increment

(+8.005)

S E ML 94,50 ~ 10.20mm  2° 30’
*Chamfer angle for ¢ 4.50 ~ 10.20mm is 2° 30" instead of 3°.

—E—IVAT—I\Ov T I\A - ANUAIVI—ITER—

Morse Taper Shank Hi-Helical Reamer Specification Table 0.01mmé& U:
HARRE ( +0.005) Increment
(Tolerance) 0 H{@:A  unit price: in JPY
B AEPD N & 41| £ & L | BREFEST |[Yv2oMINo. | X % WAE(M _ Retail Price
Diameter Flute Overall Chamfer Shank Number 0.imm&Y | 0.01mm&EW
FEUNSH) Length Length Length MT No. of Flutes Increment Increment
HH 3.00MT 20 110 3 1 2 5,260 =
HH 4.00MT 22 2 # s 7 5,260 =
HH 5.00MT 25 120 5 ” 3 4,910 =
HH 6.00MT 30 130 # ” 4 4,910 =
HH 6.01MT ~6.49 z # z # 7 5,020 5,990
HH 6.50MT ~7.49 35 140 » 4 ¢ 5,020 5,990
HH 7.50MT ~8.49 z 150 z z 7 5,230 6,260
HH 8.50MT ~9.49 40 160 % # # 5,260 6,320
HH 9.50MT ~10.49 4 z z ” 7 5,440 6,520
HH 10.50MT ~11.49 4 170 # v # 5,770 6,920
HH 11.50MT ~12.49 % # » ” % 6,140 7.370
HH 12.50MT ~13.49 % 180 z 2 7 7,370 8,800
HH 13.50MT ~14.49 # ” s ” z 7,820 9,360
HH 14.50MT ~15.49 45 200 s 2 4 8,470 10,170
HH 15.50MT ~16.49 &4 205 7 4 z 9,880 11,850
HH 16.50MT ~17.49 7 s 2 s z 10,800 13,050
HH 17.50MT ~18.49 50 210 # # 4 11,850 14,240
HH 18.50MT ~19.49 & 4 s & s 12,560 15,080
HH 19.50MT ~20.49 # 220 # z 4 13,330 16,000
HH 20.50MT ~21.49 z 230 @ # z 14,810 17,760
HH 21.50MT ~22.49 # 4 2 “ z 15,940 19,110
HH 22.50MT ~23.49 4 240 2 # # 17,190 20,630
HH 23.50MT ~24.49 # 250 4 3 » 18,820 22,580
HH 24.50MT ~25.49 # 255 # # » 20,520 24,640
HH 25.50MT ~26.49 % » % v 6 22,400 26,870
HH 26.50MT ~27.49 60 260 7 # 7 24,950 29,920
HH 27.50MT ~28.49 z # # o 4 27,540 33,070
HH 28.50MT ~29.49 7 270 z s 4 28,410 34,120
HH 29.50MT ~30.00 65 » z & z 29,420 35,300

Eii—% % (P.88)
Standard Inventory size list (P. 88)

WA—h—7ERE (@) LISHE, 3KRLIE 13 —F—-LEETREET,
#Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)

_.‘:)’} =



High dpcad Steal Reamen

F=—J\7VH for Taper Pin Holes

@37_'—']\05?/”—7(]/50) Bmd—R : HPO.O

Taper Pin-Reamer (1/50) Product Code

(90.5mm ~ ¢ 2.5mmiftsik)

($0.5mm-¢2.5mm Dia. shape) (93.0mm ~ ¢ 16.0mmi31R)

(@ 3.0mm-¢ 16.0mm Dia. shape)

I 1/50 Taperl1/50 7-1° 1/50

sl

® D1
O

002
i
@ 02

N\
N
Hj'q;
N\
I \. @D
/
] [a(

=
(=1
(R

Bi{fi:M  unit price: in JPY

matwrot |00, KOOI M0t | SEL |98 ve ok oD | M | ARAEE Relai rice
7 Diameter| Diameter| Flute | Overall a Number ==
Nosr{tzlgal of Esrmall Ofliz-r?ége Length | Length D?ah.ﬁgfar f;’.f;ﬁ ¢ Dpoint| of Flutes gfr:i:hrFTualz zs!p?rglzlﬁij
HP 0.5 0.44 0.70 13 35 1:5 22 3 4 6,760
HP 0.6 0.50 0.98 24 38 2.0 14 5 z 6,270
HP 0.7 0.60 1.08 4 # # # » # 5,520
HP 0.8 0.70 1.26 28 42 z o » # 5,520
HP 0.9 0.80 1.36 ” ” @ # # # 4,820
HP 1.0 0.90 1.54 32 46 z “ # 4 4,820
HP 1.1 1.00 1.64 @ s z # # # 4,640
HP 1.2 1.10 1.82 36 50 2.5 @ 4 z 4,640
HP 1.3 1.20 1.92 4 2 » “ # kS 4,640
HP 1.4 1.30 2.14 42 57 @ 15 2 % 4,640
HP 1.5 1.40 2.24 v # z 4 - % 3,740
HP 2.0 1.90 2.86 48 68 3.0 20 z # 3,470
HP 2.5 2.40 3.36 % # z v z z 3,470
HP 3.0 2.90 416 63 85 4.0 22 ” 6 3,470 3.810
HP 4.0 3.90 5.42 76 100 5.0 24 4 # 3,560 3,910
HP 5.0 4.90 6.56 83 110 6.0 27 > # 4,500 4,950
HP 6.0 5.90 8.00 105 135 8.0 30 ” # 5,330 5,870
HP 7.0 6.90 9.24 117 {5 7 35 # A 6,000 6,610
HP 8.0 7.90 10.80 145 180 10.0 z » # 8,880 9,790
HP 9.0 8.90 12.00 165 190 12.0 & # # 12,170 13,400
HP 10.0 9.90 13.40 175 215 % 40 4 8 12,770 14,040
HP 11.0 10.80 14.30 # 4 # ” 10 # 17,050 18,760
HP 12.0 11.80 15.60 190 230 14.0 4 % £ 20,140 22,150
HP 13.0 12.80 17.00 210 255 2 45 4 # 22,330 24,580
HP 14.0 13.80 18.00 & # 16.0 # # # 27,740 30,530
HP 15.0 14.80 19.20 220 270 18.0 50 “ # 32,000 35,220
HP 16.0 15.80 20.40 230 280 # # # # 35,670 39,260

Zbhl— bR @Y AZ A—hH—iWMEMATT A, 2N I BFEECRMUE) ICTRESE TIHEE T,
Straight flutes; Basically all sizes are inventory. Spiral flutes: Basically non-inventory and available on made-to-order basis (Minimum Order Quantity: 3pcs/size).

_32_



Odjustable Reamearnry
HETETFEIU  Adjustable

@_—;}7'."/"17197"»'.)—7 BRI—K : ARO

Adjustable Reamer iy < (8A~M)

HALLT Owverall Length
I 2Rl — -

nerh E 71— ¥ Blade

" mur b bt
Adpusting 1| aait & 8 Chamter Adstngrt o du
n e
Flute of reamer

PIvRAI7 )W) =Y DR Features of Adjustable Reamer

FELEDREBOREL A, —ARDU—ITY Yy RU—TDHTAD DEEEEZERT

Because its blade diameter is adjustable, one reamer can be used for dozens of holes varying in sizes.

=7 I AFINWYI—T xR~

j le Reamer ification Table
Adjustable Reamer Specificatio WA unit price: in JPY

BR-H4X Flange“;?:gi?stment ég S L s 'SKS G
Size verall Blade L] % No. of mgrg_ﬁ 'Welght
(mm) Length | Length |Size of Square | Shank Dia. | Blades | Retail Price | in Case
AR 8A 6.35~7.15 83 35 2.8 3.6 4 7,280 13
AR 7A 7.15~7.95 91 v 3.2 4.0 ” 7,280 17
AR 6A 7.95~8.70 107 38 4.0 50 ¢ 7,280 26
AR 5A 8.70~9.50 112 # v * ” 7,280 30
AR 4A 9.50~10.25 121 ~ ¢ 54 6 7,460 37
AR 3A 10.25~11.00 127 # 4.5 6.0 ¢ 7,460 45
AR 2A 11.00~12.00 134 42 55 6.9 # 7,640 59
AR A 12.00~13.50 141 # # 7.3 ” 7,640 71
AR B 13.50~15.00 146 45 6.5 8.2 # 7,790 90
AR C 15.00~16.75 166 53 7.0 9.0 % 8,110 129
AR D 16.756~18.25 172 56 8.0 10.5 4 9,070 172
AR E 18.25~19.75 178 64 9.0 11.8 4 9,750 227
AR F 19.75~21.50 188 67 10.0 13.3 # 10,370 292
AR G 21.50~23.75 204 76 12.0 14.8 4 11,360 393
AR H 23.75~27.00 230 83 13.0 16.4 # 12,950 525
AR | 27.00~30.25 254 86 15.0 19.0 # 14,590 785
AR J 30.25~34.25 280 98 # # # 17,850 945
AR K 34.25~38.00 305 109 17.0 22.0 # 21,080 1360
AR L 38.00~46.00 356 113 21.0 27.0 # 30,800 | 2115
AR M 46.00~56.00 407 128 26.0 34.0 2 50,230 | 3600
HEHA X, A—H—HABEMRZTT. Basically all size are inventory.
{EH_EDFER

VIRIHBEMRUSICYHE, BFREUTERLTTFEL.

F v MEEHICE BRI TERALTTEL,. BRMNEERAEERE\T v M1 2 vrof9

FOBEER, BICRVDFVRSIC, FLUAICULTTFEL.

A EHUADOHEICRURBERV D ERBRN R BDET,

P U= HIEEOERLD, EEIEe 0.056 ~¢ 0.15mm HNEHTY .

s BRIEE LTRSS, BiRECELHAICUNBERL. REQU—RIEBTEHRODEHICLTTFEL,
Py MERAEICERTEERT.

Instructions:
.I

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

=) (o) () () (3) (o) (=

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

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

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

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

£/ In case of use by a machine, please ream at a very slow speed using plenty of cutting-oil to prevent unexpected expansion of hole.
7 The nuts are common between forehead and shank side.

__}"5._.
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SEEER gl
Made-to-order items

FP Oyv7JI\ RU—=7 BRI—F o0

Long Hand Reamer Product Code

AbL=+3
Straight flutes

FUAE 015 3]
Spiral flutes

¢AImmETFRBEHLE2TY.  o3.0mmElTFD. ¥+ 7&132T¢3.0mm.
@ 1.0 ~¢4.1mm : Point Center

—avINIRU—T TiER—
Long Hand Reamer Specification Table
HUE:A  unit price: in JPY

n%ign A ox | DB BRL | REEST | D B | ARL—RIRRRE | /5 SN IREE
Didmater. [iTalaranca Flute Overall Chamfer Number Straight Flute Spiral Flute
(F08~F3k) Length Length Length of Flutes Retail Price Retail Price
HL 1.0 a0 40 80 4 4 18,310 20,150
HL 1.2 s z s . s 20,150 22,160
ek HL 1.5 ’ 50 100 5 s 15,890 17,480
A HL 2.0 ’ 60 . 6 ’ 12,580 13,820
c HL 2.5 , , , 7 . 11,360 12,500
HL 3.0 s ’ s 8 6 9,600 10,550
HL 4.0 oo ’ s g s 8,750 9,610
HL 3.0 ko008 80 120 s s 13,880 15,260
HL 4.0 %o ’ s v s 12,120 13,330
HL 4.5 s s s 9 ’ 12,120 13,330
HL 3.0 oo 100 140 8 s 15,590 17,170
HL 4.0 Taoes s s v ’ 15,590 17,170
HL 5.0 ’ s s 9 s 14,630 16,090
HL 6.0 s . 150 10 s 13,820 15,230
HL 5.0 ’ 120 160 9 ’ 15,720 17,300
HL 6.0 s v s 10 v 14,500 15,960
HL 7.0 Fadle ’ ” 11 ’ 15,590 17,170
HL 6.0 oaa0 150 200 10 s 19,880 21,870
HL 7.0 TOLE v ’ 11 ’ 19,710 21,680
HL 8.0 ’ o . 12 ’ 17,610 19,380
HL 9.0 ’ s v 13 2 20,170 22,200
HL 10.0 ’ ’ ’ 14 ’ 22,520 24,760
HL11.0 | 13953 » ” 15 » 24,760 27,240
HL 12.0 s s o s ’ 25,440 27,990

KIBEFMMAGRTT. DEEFEIIODE, 6RLUESSOMFICENET,
Basically Long Hand Reamers are non-inventory and it's available on made-to-order basis (Minimum Order Quantity: 6pcs/size)
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Long Hand Reamer Specification Table
B M unit price: in JPY
n%;g;D oo |REEER 2RL | REEST| D M| RbL—FDREEE | 251 SLDRLEE
Diameter || Toletance Flute Overall Chamfer Number Stralg_hl F_Iute Splra.l F[I:lte
(FETF~Fi%) Length Length Length of Flutes Retail Price Retail Price

HL 13.0 T 150 200 16 8 26,920 29,620
HL 14.0 ’ Z ’ 17 s 29,540 32,510
HL 15.0 ” ” ’ 18 v 32,180 35,390
HL 16.0 s ’ ’ 19 s 33,810 37,190
HL 8.0 §50 200 250 12 6 22,570 24,840
HL 9.0 s v v 13 s 24,100 26,510
HL 10.0 ’ ” v 14 s 26,840 29,530
R0 2015 ” s 15 . 28,380 31,210
HL 12.0 ” ’ ” ’ s 29,830 32,820
HL 13.0 ” ’ ” 16 8 32,790 36,080
HL 14.0 ’ ’ ’ 17 ” 34,280 37,730
HL 15.0 ” v ’ 18 ’ 38,160 41,960
HL 16.0 ’ v ’ 19 v 39,320 43,240
HL 17.0 s Z ’ 20 ’ 40,560 44,620
HL 18.0 » v ’ 21 ’ 41,750 45,930
HL19.0 | 3948 s s ” ’ 42,910 47,200
HL 20.0 ’ ’ v 22 s 47,700 52,490
HL 15.0 s 250 300 18 ’ 54,650 60,110
HL 16.0 ’ ’ ’ 19 - 57,330 63,080
HL 17.0 v v v 20 ’ 60,610 66,670
HL 18.0 ’ ’ ” 21 z 62,300 68,540
HL1g0, | . 39387 v ’ ” s 65,760 72,340
HL 20.0 . s 2 22 s 67,460 74,190




5 = H.S5.S
»
2EEEm |
Made-to-order items

Product Code

My AM=bIPIT  FEvFITU=Y mao—k o0

Chucking Reamer with Straight Shank
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—ANV—=bIv VT - FoyvF I ITU—-T FER—
Chucking Reamer with Straight Shank Specification Table
A A unit price: in JPY

3]%3;0 A 3;& 2 LEL witEEB | ¥ vq"/‘fﬁ n WA
ST Tl ute Overall Chamfer Shank Number Retail Price
(FUHE) Length Length Length Diameter of Flutes
HC 1.0 +8897 20 80 0.2 1.0 4 14,130
HC 1.5 v % ” 0.5 15 % 12,680
HC 2.0 2 25 100 % 1.9 ’ 11,660
HC 25 2 ’ a Z 2.0 % 10,410
HC 3.0 ” 30 110 ’ 25 6 9,370
HC 4.0 1+8:883% ’ ’ 7 35 s 8,920
HC 5.0 » 2 120 1.0 4.0 2 7,730
HC 6.0 % ¢ 130 v 5.0 % 8,060
HC 7.0 16006 35 140 ,, 6.0 s 8,680
HC 8.0 % 40 150 s // ” 8,680
HC 9.0 2 2 160 ,, 7.0 7 9,110
HC 10.0 v % ,, # 8.0 ’ 9,370
HC 11.0 1 8:846% 45 170 // % % 9,940
HC 12.0 ” % ” # 9.0 % 9,940
HC 13.0 # % 180 ” 10.0 8 11,500
HC 14.0 ’ 50 190 ” 2 ” 11,500
HC 15.0 s 2 200 15 11.0 ” 13,130
HC 16.0 v o % # 12.0 ” 13,590
HC 17.0 ” 55 % # % Z 15,960
HC 18.0 ” ’ 220 ” 14.0 ” 15,960
HC 19.0 18:854 ¢ d # g 2 18,860
HC 20.0 ’ 60 230 % % ” 18,860

KEBEEEMRTT. DFEEICDE, SRLUEIPSOBECEN T,
Basically Chucking Reamer with Straight Shank are non-inventory and it's available on made-to-order basis
(Minimum Order Quantity: 3pcs/size)
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#Explanation of the List: Numbers in harizontal direction stand for integers, vertical direction are decimals.
H#@: MMERYIZ @ : Standard inventory size in manufacturer [ : $IE{EIRH#EMY L2 [ Standard inventory size in specific Japanese agents
HQHLUAOHAZICTHRESERSETRS L. 3RO ETORTEFECYET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ MY TX @ : Standard inventory size in manufacturer [ S E{EETERYIX [ Standard inventory size in specific Japanese agents
HQHUANY A I THRREER MBS 348/109b L ETOBFEFEEGUET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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s#Explanation of the List: Numbers in horizontal direction stand flor integers, vertical direction are decimals.
#@: HHFEHYCZ @ : Standard inventory size in manufacturer [ 4 EIRETEM Y2 [ : Standard inventory size in specific Japanese agents
HQHLUANY X TRAEERCMESL. 3RO ETOSR I EFELET.  Apart rom @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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“#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.

@ MITEMY X @ : Standard inventory size in manufacturer [ BEIEFEEM Y1 [ Standard inventory size in specific Japanese agents
S@MUNOY AR CTIRIIEEECSE SR, 3RO ETOBTEFELYET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#:Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
S0 YHTEMYCZ @ Standard inventory size in manufacturer [ S$EMRIBEER Y2 [ Standard inventory size in specific Japanese agents
S@HLAOY A AT S B S, 38N OvbLETORFEELLYET.  Apart from @, it's available on made-1o-order basis (Minimum Order Quantity: 3pcs/size).
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“#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ HUERAY I @ : Standard inventory size in manufactwer [ B3EMSZEEM 12 [ Standard inventory size in specilic Japanese agents
HOHLAOHI A THEEERCESES . 3N Oy ETORTERELGUET.  Apant from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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=+ Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals,
RS @ Standard inventory size in manulacturer [ 3R EETETERIY A [ Standard Inventory size in specific Japanese agents
SO TRBEE RS 281 00k ETOB SR e ayEd.  Apart from @, it's avallable on made-to-order basis (Minimum Order Quantity: 2pes/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.

S@ I HMUTEHYIZ @ : Standard inventory size in manufacturer [ $3EMIZEERE X [ Standard inventory size in specific Japanese agents
FOHUAOH T THKASEECSESE. 25100 ETOBIEFEGVET.  Apart from @, it's available on made-1o-order basis (Minimum Order Quantity; 2pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
S YHEEYCZ @ Standard inventory size in manufacturer CHEIEEN Y X : Standard inventory size in specific Japanese agents
SOHUADY AR THEFERESXESE. 248/10/b ETORFEFESUET . Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size).
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A Explanation of the List: Mumbers in horizontal direction stand for integers, vertical direction are decimals.

@ HitTEMYr 2 @ @ Standard inventory size in manufacturer [ AYECITEFER YA [ Standard inventory size in specific Japanese agents
H@HILAOY A DT EERAXES R 3N OV ETOREER E4)EY . Apart from @, it's avallable on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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# Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ MHAEEYIX @ Standard inventory size in manufacturer U] SEREETEREYAX [ Standard inventory size in specific Japanese agents
HOHUADH T THIEERECXESR. 3RO L TORZEFELGYET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
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< Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.

SO MUHEMYCIX @ Standard inventory size in manufacturer [ $EIREEEE YA [ Standard inventory size in specific Japanese agents
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“#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ HHEEYSZ @ Standard inventory size in manutacturer [ $EEEERE Y2 [ Standard inventory size in specific Japanese agents
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#:Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.

H@ MHTEMY A @ Standard inventory size in manufacturer [ HEREETER YA [ Standard inventory size in specific Japanese agents
S @EILAD YA ST ETEM A S8 S 1L, 34/100h L ETOEFEFELAYET,  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
#@ YHERYTZ @ Standard inventory size in manufacturer [ $EREEREYCX [ : Standard invenlory size in specific Japanese agents
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“#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.

SO HHERYIX @ Standard invenlory size in manufacturer [ SEMRIPETEM Y2 [ Standard inventory size in specific Japanese agents

S @ENLIA O YA DTN EEM G S8-S0 Okl ETOBFERFEAYET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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*# Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ UHEFYIZ @ : Standard inventory size in manufacturer [ : BEEEERYrZ [ : Standard inventory size in specific Japanese agents
S@HLAOYARAITHKEEERSEES 1. 35100 L TORFEELGUEY.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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= Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
#@ HHFTHHCX @ : Standard inventory size in manufactwrer [ : BEEEEEYCX [ : Standard inventory size in specific Japanese agents
F@HLANOYC I THREEEM SIS 3RO ETORFERFELYET,  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#: Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ HiEEYCZ @ : Standard inventory size in manufacturer [ : $ERBEEREY X [ : Standard inventory size in specific Japanese agents
H#@OHLAOY TS EEGIESR. 35N O L TOREEREGUET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)
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s-Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
“@ HHEFEYIZ @ Standard inventory size in manufacturer [ $EBEEREYrX [ Standard inventory size in specific Japanese agents
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
S HHAMYSZ @ Standard inventory size in manufacturer [ $ERIRETERY X [ : Standard inventory size in specific Japanese agents
H@HLUADHA I THEEERL S 3RO ETOR24EREGYET.,  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size)



m = (v [ 1] [
Carbidae Reamery B
#BIE) —<BY U—X FERE—E B :CBOOO  ZH[E
B Series Standard Inventory size list Product Code I ®= 10 ]
11
1nd 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
.00 o ® [} o Q@ ° O o ® ® @ °® °® ©
01 °® o @ o © ™ @ ° ® ° O ©
02 o @ @ o ) °® o ® O © O O
03 O o} o ) @ ) e} O O ) 0 O
.04 o e} e} °® e} g O O O O O 0
05 0 @ @ ° ° ° O O O O a 0
06 O O @ °® O ° O O O O O O
07 ™ ] O O °® a O O a a O
.08 [} 0 = © @ O a O O O a O
.09 O O O O O O O O O O O
10 @ e} @ ) O °® a O O O O O
11 O i) | O O O O O a a O
12 O O [ °® O O O & O O O
13 O O [ [6] i O O O O 0 O
14 O O [ 0 O a g O 0 O O
15 O @ l @ ° O O il 0 O O
16 O @ O 0 [0 O 0 O a O O
17 ° 0 O 0 O Ol a a O O O
18 el Ol 0 O 0 O O O 0 O O
19 <) 0 0 0 & 0 0 0 0 O O
20 @ @ °® © @ o a 0 O O ) O
21 @ [l O O i) O O O O O O
22 © o) ™ 0 il o i O O O O
23 0 0 ® 0 Ol = 0 0 O O O
24 ® fil 0 ° 0 0 0 O O O O P
25 ™ O [} ) O O O O O O O 33
26 ™ O 0 0 0 O 0 O O O O a
27 ™ O e} O ) O O O O O O ™
28 O 0 @ 0 O O O O O O O a
29 O 0 O 0 0 O O O O O —
30 [} ® [} °® ® o O O O 0 O O g
31 O O O O ] O O a O O O =
32 0 0 0 0 0 O O O O O O S
33 ™ O] O a O a O O O =
34 0 ® a 0 O O O O O 0 O @,
3 O] e | 0l glaol elolal ol | o S
36 O @ O O ®) 5} O O O O O —
37 O O O O i O O O O 0 O 2
38 O O 0 o O O O O O O
39 O 0 [ O ] O a i a O O
40 ™ @ @ [} o O a O O O O O
4 O O O o & O O O O O 0
42 O @ O l @ O O o O O O
43 0 6} O 0 £ O O O O O a
44 0 0 ™ 0l 0 O 0 O O O i
45 °® o 5} e © 0 O 0 O 0 O
46 O 0 0 0 0 0 0 O O O O
47 0 0l 0 0 1 0 O O O O 0
48 O W @ W) © 0 O il O O O
49 ™ ° O O e 0 O 0 O O O

#tExplanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
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#Explanation of the List: Numbers in horizontal direction stand tor integers, vertical direction are decimals.
S@: HHEFYCZX @ : Standard inventory size in manufacturer [ 43 E{CIRETEMY 12X [ : Standard inventory size in specific Japanese agents
HOHLUANH A THIEEERGEE S 35100 L TOBEEFELIET.  Apart lrom @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size) .
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“#Explanation of the List: Mumbers in horizontal direction stand for integers, vertical direction are decimals.
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s#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals,
S0 HHTEEYCZ @ : Standard inventory size in manufacturer [ #E(UIRETEMY 12 [ Standard inventory size in specific Japanese agents
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ HITEREYIZ @ Standard inventory size in manutacturer [ $IE{CIRETEM Y42 [ Standard inventory size in specific Japanese agents
H@ELAOY A I TP EA S8 512, 34 /1 Qb T L )ET . Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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# Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
§ YTERIYCZ @ Standard inventory size in manufacturer [ 83EKITEERY 1A [ : Standard inventory size in specific Japanese agents
HQHILAOP T THRIEHEEATEE S, 381 0L E TO@ 3L ET,  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#Explanation of the List: Numbers in herizontal direction stand for integers, vertical direction are decimals.
@ YHERYCZ @ Standard inventory size in manufacturer [ BEMRIBEEE Y [ : Standard inventory size in specific Japanese agents
H@HLADHA R TREEEELHESE. 3K/ O FTOSFEFLLYEY.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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# Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ HIFEHYIZ @ Standard inventory size in manufacturer [ AYE{UTEEM YA [ Standard inventory size in specific Japanese agents
HQELAOY T TR HEER T SBSIE. 32/ 00 ETOSFEREL)ET,  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#t Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ YHTEEHIZ @ : Standard inventory size in manufacturer [ : $E{CEEREMY A X [ Standard inventory size in specific Japanese agents
HPHUADHA I TKERERSSBSR. 3O ETORFERFEGIET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size),
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ UHFERMYIX @ : Standard inventory size in manufacturer [ 823 E(GEEEMY1X [ Standard inventory size in specific Japanese agents
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s Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
M YA @ Standard inventory size in manufacturer [ SEIPETEMYr2 [ Standard inventory size in specific Japanese agents
HOHUAOH DI THAREEECSESR. 28100 FTOSTEEEayET.  Apart from @, it's available on made-1o-order basis (Minimum Order Quantity: 2pcs/size).
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#:Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
S HHTERYCX @ Standard inventory size in manufacturer [ EMRITE M4 [ Standard inventory size in specific Japanese agents
FOHLUAOYARCTHRIEEERCSESE. 2810y ETOREEREGYET,  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ MHEFEHIX @ : Standard inventory size in manufacturer []: 33 E{IBEEEY (X []: Standard inventory size in specific Japanese agents
HHAOHITICTHEEEECSESR. 221N O FTORTEELGUET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size).
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“#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ HHTEFEYCZ @ Standard inventory size in manufacturer [ BEMHEEEY1Z [ Standard inventory size in specific Japanese agents
HOHLAOY I TEEEMNC MBS 3N O ETORFEMELYET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ YHAEEYCZ @ : Standard inventory size in manufacturer [ SRS TERY 2 [ : Standard inventory size in specific Japanese agents
S@HLUNADYIZICTHREEERCSESE. 3510 FTORIEREGUET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
#@ HHEREYIX @ : Standard inventory size in manufacturer [ : $#3EBEEE Y2 [ : Standard inventory size in specific Japanese agents
H@HUAOH A TRIAETEMC XS 3X/M ORI ETOETEFELNET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
S YHIEEYCZ @ Standard inventory size in manufacturer [ @ 33 EIEEERE Y- [ Standard inventory size in specific Japanese agents

H@HLAOH A ZICTRIEETERASESR. 3RMN Ok OB EEEG)ET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pes/size).
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“#Explanation of the List: Numbers in horizomtal direction stand lor integers, vertical direction are decimals.
@ YHEEYCZ @ Standard inventory size in manulacturer [ $3ERIEETERY 2 [ Standard inventory size in specific Japanese agents
HQ@HLUNOH AR THRITE M S W, 28N O ETOREERELIET,  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size).
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i Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
#@: MUTEHEYI @ Standard inventory size in manufacturer  [1: BECEEGEREY1X [0 : Standard inventory size in specific Japanese agents

H@HLUADYAZTCTRIPEEN GBS 281 0OMIETOSZERFELET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
#0 LYHIEFEYIZ @ Standard inventory size in manufacturer [ : $EREEEEYrZ [ Standard inventory size in specific Japanese agents
FOHLUADHAICTHIEEERNC A, 28104 ETOR3EREGYET.  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pes/size).



[ |
High dpacad dteal Reamen Y] e
NV RU—T ZARU—FH  EE—E W= : HRO.O0O % % [B—
Hand Reamer Straight Flutes Standard Inventory size list Product Code : =170
B RU—=T ANASILIERBEEEDR T, % Basically Hand Reamer Spiral fiutes are non-inventory.
-1 :
s ol1}l2|3|l4|5|6|7|8]9|10]l11|12]13]14|15]|16]| 17| 18] 19|20
7 e e e /e|le[e|e|je|e|e|0|o|o]|O
755 Ololololo
70 | e | e|e|e|e|e|O|O|lololalolO
765 olojololo
770 | e|le|e|e|e|e|O0|O|lolololalo
775 olojololo
70 | e|le|e|e|e|e|O|Oo|lololololo
785 olojololo
70 e |e|le|e|e|le|[O|T|ololaololno
795 Ololololo
80 oo /oo e|e|eo e|e|e|ee|ele|[Olc]Oo|Ola|D
805 olojololo
80 | oo e |e | e|e|O|O|le|lolo|Oo]lD
815 oloc|lololo
820 oo | ele | e|e|O|O|Ololololo
825 olojololo
80 o | e le|le | e|le|D|o|olololaolo
835 olo|ololo
80 | oe|e | ele|e|e|0|0|ololo]lolo
845 O|lo|olOo|O
850 | @ o @e|e|e|e|TC[ele|e|O|(O|OlO
855 Olo|ololo
g0 (o | e |e|e|e|e|C|olaolaolololo
865 ololaolol|o
4] g0 |® | @ | @ | @ |e® | e|C|O|O0|jOo|O|O|O
2 875 O|o|o|o]|o
2 0 o e e |e|e|[e|Clo|laololaololo
3 885 olo|ololo
- 80 | oo (e e|e|e|O|a|lo|lole|OlO
= 895 o|lolololo
@ s0 | oo (oo [eoe|eo|e|eje|e|/e|e|e|Oo|alajo|laolo
= 805 SEE RN IERE
= g0 |@e|@e|e|e|e|e|O0|o|o|lololaolo
” 915 ololoc|olo
N 920 e |e|e|e|e|e|o|ololaololalao
i 925 ol|lololo]o
3 50 | @oe|le|e|e|e|e|C]|e|olaolc|olo
- 935 olololol|o
% o  e|e|e|e|e|C|e|ololalaolo
945 ololaololo
95 (o e (e e [e|/e|e|/e|ele|[D]|e|C|O
955 Olo|aolaolag
S0 [0 | @ @ | ® | o @e|® e || e|e® | @ || O
865 olaolaolaolo
970 |lo o |e|e|ee|e|e|[e|e|T|le|a|O O
975 ololololoclolo|loclolololaolo
50 o o o | oo oo e|e| oo e[e]e O
985 Clolololololoclalololc|aolo
9% o o e oo oo oo eee[e]e 0
985 e|ole|Cc|o|oloclaololalalalo

s#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ MEHEYrX @ : Standard inventory size in manufactwrer [ B RIBEEFEYAX (] : Standard inventory size in specific Japanese agents
HOHUADYIXITKBRERALSIS S 28100 LETORFIETFLEUET, Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 2pcs/size).
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s Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.

=@ HPEHYIX @ : Standard inventory size in manufacturer [ : EIREAMY L (] : Standard inventory size in specific Japanese agents
HOHLUADY X TRREEELSDSE.3X/10MUETOREEGELUTT,  Apart fiom @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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#Explanation of the List: Numbers in horizontal direction stand for integers, vertical direction are decimals.
@ HHEHYIX @ Standard inventory size in manufacturer [ WECIIHEEMY X [ Standard inventory size in specific Japanese agents
(QHLUADH IR THREEERCHMESR. 3RO ETOREEFEC)ET .  Apart from @, it's available on made-to-order basis (Minimum Order Quantity: 3pcs/size).
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Specialty items

OXEMBHER SEXITH T D X—H—HSDEEHRIFICDONT

* Please specify the followings for ordering specialty items.

Ul camnis

ZR. IR, A MR FEREV v VD). IRRE. IRKICONT

Shape:overall length, flute length, no. of flutes, cutting and shank diameters
with tolerances, flute shape

WHEIM, @ERE. ED. SHEBAINTULDDED. INIROREICDNT

Cutting Conditions : workpiece, rpm, feed, cutting oil, state of drilled hole

EDL DB EERENEITDH.

Machine to be used : let us know what machine you will be using.

FEASEHFEF URLS, E-mail I FAX [CTTEMBRVEBRULBITET .

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

@ FAX. 075 (501) 0476
:# E-mail sales@fptools.com

P.103 TRl RN

D —YHBEBDZFR Names of Reamers Parts

7 8

(CUTTING PART) A b= b4 7 (STRAIGHT SHANK)

it
(CHAMFER)
rfd
(CHAMFER)

E—-ANT—IV0 2
(MORSE TAPER SHANK)

==
=

2 > F(LAND)

Abb—=box?7
(STRAIGHT SHANK)

L :
=]

v — > (MARGIN)

(>

/' 7458 (SQUARE END)

A& % (FLUTE)

HELf i (FLANK)

9 { L\ifl (FACE)

\
t —JL(HEEL)
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Table of standard tolerance grades for holes

A&

(mm) E F
##i | LIF 8 9 7 8 9 6 7 8
e c +0.034 +0.045 | +0.024 +0.028 +0.039 +0.012 +0.016 +0.020
+0.020 +0.020 | +0014 +0.014 +0.014 +0.006 +0.006 +0.006
5 = +0.048 +0.060 | +0032 | +0.038 ‘ +0.050 +0.018 +0.022 +0.028
+0.030 +0030 | +0020 | +0.020 +0.020 +0.010 +0.010 +0.010
x n +0.062 +0076 | +0040 | +0047 | +0.061 +0.022 +0.028 +0.035
+0.040 +0.040 | +0025 | +0025 | +0025 +0.013 +0.013 +0.013
TRl s +0.077 +0.093 | +0.050 ‘ +0.059 ‘ +0.075 +0.027 +0.034 +0.043
+0.050 +0.050 +0.032 +0.032 +0.032 +0.016 +0.016 +0.016
ahlias +0.098 +0.117 | +0061 | +0073 +0.092 +0.033 +0.041 +0.053
+0.065 +0.065 +0.040 | +0.040 +0.040 +0.020 +0.020 +0.020
oy +0.119 +0.142 +0.075 ‘ +0.089 +0.112 +0.041 +0.050 +0.064
+0.080 +0.080 +0.050 | +0.050 +0.050 +0.025 +0.025 +0.025
A<
(mm)
kHA | LIF 6 7/ 5 6 7 8 9 10
2 5 +0.008 +0.012 +0.004 +0.006 +0.010 +0.014 +0.025 +0.040
+0.002 +0.002 0 0 0 0 0 0
: : +0.012 +0.016 +0.005 +0.008 +0.012 +0.018 +0.030 +0.048
+0.004 +0.004 0 0 0 0 0 0
% " +0.014 +0.020 +0.006 +0.009 +0.015 +0.022 +0.036 +0.058
+0.005 +0.005 0 0 0 0 0 0
ol +0.017 +0.024 +0.008 +0.011 +0.018 +0.027 +0.043 +0.070
+0.006 +0.006 0 0 0 0 0 0o
il +0.020 +0.028 +0.009 +0.013 +0.021 +0.033 +0.052 +0.084
+0.007 +0.007 | 0 0 0 0 0 0
S0 +0.025 +0.034 +0.011 +0.016 +0.025 +0.039 +0.062 +0.100
+0.009 +0.009 0 0 0 0 0 0
i<k
(mm) M
£#8Ai | LIF 5 6 7t 5 | 6 7 6 i
4 - 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
3 6 —0.005 —0.006 —0.009 —0.008 | —0.009 —0.012 —0.017 —0.020
z +0.001 +0.002 +0.005 —0.004 | —0.003 0 —0.012 —0.009
bl —0.005 —0.007 -0.010 -0010 | —0.012 —0.015 —0.021 —0.024
e +0.002 +0.002 +0.006 —0.004 | —0.004 0 —0.015 —0.011
—0.006 —0.009 —0.012 —0.012 —0.015 —0.018 —0.026 —0.029
oies +0.001 +0.002 +0.006 —0.005 —0.004 0 —0.018 —0.014
—0.008 —0.011 . —0.015 -0.014 —0.017 —0.021 —0.031 —0.035
cotliss +0.002 +0.003 +0.007 —0.005 —0.004 0 —0.021 —0.017
—0.009 —0.013 —0.018 —0.016 —0.020 —0.025 —0.037 —0.042




A VF (in) DD S=ZUX—K)L (mm) NDIEEFR

Inch-to mm conversion table

#HE  1in = 25.4mm

in in mm in in mm
1/64 0.015625 0.3969 33/64 0.515625 13.0969
1/32 0.03125 0.7938 17/32 0.53125 13.4938
3/64 0.046875 1.1906 35/64 0.546875 13.8906
1/16 0.0625 1.5875 9/16 0.5625 14.2875
5/64 0.078125 1.9844 37/64 0.578125 14.6844
3/32 0.09375 2.3812 19/32 0.59375 15.0812
7/64 0.109375 27781 39/64 0.609375 15.4781
1/8 0.125 3.175 5/8 0.625 15.875
9/64 0.140625 35719 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 17.8504
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 22225
25/64 0.390625 9.9219 ' 57/64 0.890625 226219
13/32 0.40625 10.3188 29/32 0.90625 230188
27/64 0.421875 10.7156 59/64 0.821875 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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Hardness conversion tables
(approximate conversion values for Brinnel hardness, indentation width and Rockwell C scale)

7 Uz (HB) E Qv zlk 4 # 71 zJ)L (HB) = Ay o9 Z
(10mm 3,000kgf) v Bt (10mm 3,000kgf)
HRB HRC 2| HRB HRC 3|
) 3 h 3
< i B A= < BAg—Jb
(F | | 5575 CAT-Iv i I s | {5375 CRr=l o
/ 3 . ’"ﬁ’“ SAHEN # 2 > = ‘“ﬁ'" SAYEN ]
Z 4 = 2 7 &
(mm) | (38K (Hv) | 100kgf | 150kgf | (Hs) (kgt/mm?2) (mm) ($EER) (Hv) | 100kgf | 150kgf | (Hs) (kgf/mm?2)
- = 940 = 68.0 97 i 3.55 293 | 309 |(106.0)| 309 43 99
- | - 900 - 67.0 95 - - - 302 |(105.5) | 30.0 42 97
- = 865 - 66.0 92 - 3.60 285 301 |(1055)| 299 - 97
- - 832 - 65.0 91 - - - 294 |(104.5)| 29.0 41 95
- - 800 - 64.0 88 - 3.65 277 292 |(104.5)| 288 41 94
s = 772 - 63.0 87 = - - 286 |(104.0)| 280 41 93
- - 746 - 62.0 85 — 3.70 269 284 |(104.0)| 276 40 91
= | = 720 - 61.0 83 - - - 279 |(103.0) | 270 40 90
- | - 697 - 60.0 81 - 3.75 262 276 |(103.0)| 266 39 89
- | = 674 - 59.0 80 - - - 272 |(1025)| 260 38 88
- | = 653 - 58.0 78 = 3.80 255 | 269 |(1020)| 254 38 86
m | = 633 - 57.0 76 - - - 266 |(101.5)| 250 38 86
- | = 613 - 56.0 75 = 3.85 248 261 | (101.0)| 242 37 84
- | - | s | - | ss0 | 74 | 212 - — | 260 |(101.0)| 240 | 37 | 84
= = 577 = 54.0 72 205 - - 254 | 1000 | 230 36 82
- — 560 - 53.0 71 199 3.90 241 | 253 | 1000 | 228 36 82
- - 544 | - 52.0 69 192 - — 248 | 990 | 220 35 80
(2.75) | (495) 539 | - 51.6 - 189 3.95 235 247 99.0 21.7 35 80
- ‘ - 528 | - 51.0 68 186 - - 243 | 985 | 210 35 79
(280) | (477) | 516 | - 50.3 = 181 4.00 229 241 | 982 | 205 34 78
- | = 513 - 50.0 67 179 — — 238 9758 - 34 77
- | - 408 = 49.0 66 172 4.05 223 234 97.3 18.8 - -
(2.85) | (461) 495 - 48.8 — 172 4.10 217 228 | 964 | 175 33 74
= . 484 | - 48.0 64 167 4.15 212 222 | 955 16.0 32 72
2.90 444 474 = 47.2 — 162 4.20 207 218 | 946 15.2 32 70
= — 471 = 47.0 63 161 4.25 201 212 | 938 13.8 31 69
- - 458 - 46.0 62 156 4.30 197 207 92.8 12.7 30 67
295 429 455 - 457 61 154 4.35 192 202 91.9 115 29 65
-l - — 466 - 45.0 60 151 4.40 187 196 90.7 10.0 28 63
) 3.00 415 440 - 445 59 149 4.45 183 192 90.0 9.0 28 63
0 = = 434 = 44.0 58 146 4.50 179 188 | 89.0 8.0 27 61
. 3.05 401 425 - 43.1 57 142 4.55 174 182 87.8 6.4 - 60
= - - 423 - 43.0 57 141 4.60 170 178 86.8 5.4 26 58
ar - — 412 - 42.0 56 136 4.65 167 175 86.0 4.4 - 57
8 3.10 388 410 - 41.8 56 136 4.70 163 171 85.0 3.3 25 56
. - - 402 - 41.0 55 132 4.75 159 166 83.8 2.0 25 54
1lEs 3.15 375 396 - 40.4 54 129 4.80 156 163 82.9 09 - 53
= - - 392 - 40.0 54 127 4.85 152 | 160 81.7 0.0 24 53
=) 3.20 363 383 - 39.1 52 124 4.90 149 156 80.8 - 23 51
=] = 2 ag2 = 390 | 52 124 495 | 146 | 153 = = = =
- - — 372 - 38.0 51 120 5.00 143 150 | 787 | - 22 50
5 3.25 352 372 | (110.0)| 37.9 51 120 5.05 140 147 = - = i
[T) — 363 - 370 | 50 118 510 | 137 | 143 | 764 ‘ - 21 47
(=] 330 | 341 360 |(109.0)| 36.6 50 115 515 | 134 141 =l = = =
(< - | = 354 | (109.0)| 36.0 49 114 5.20 131 137 740 | - - 46
= 3.35 ‘ 331 350 |(108.5)| 355 48 12 5.25 128 | 134 = - - -
- - 345 |(108.5) | 35.0 48 110 5.30 126 132 72.0 - 20 44
340 | 321 339 |(108.0)| 34.3 47 108 5.35 123 129 - | = — -
= 1= 336 |(108.0)| 34.0 47 108 5.40 121 127 698 | - 19 42
345 | 311 328 | (107.5) | 33.1 46 105 5.45 118 124 - - - =
= ] 327 | (107.5)| 330 46 105 5.50 116 122 67.6 - 18 a
3.50 302 319 | (107.0) | 321 45 103 5.55 114 120 66.7 = == 40
- | = 318 |(107.0)| 32.0 44 102 5.60 11 r 117 65.7 - 15 39
- - 310 | (106.0)| 31.0 43 100
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Trouble shooting

Abnormal peripheral

AHNESTEV.
Insufficient cooling

k5 7JV  Trouble [ B  Probable Cause # %  Remedy
MftA s hE L, MfifmekE<{¥3,
Too small chamfer angle Increase the chamier angle
’g]?{ﬂ_i?:ffﬁﬁ"iicﬁg%fwn ; g)ﬁlliifg E‘;& 4 ‘il'l%au od
SHE DRI utting speed too fas ecrease the cutting spe

i/ 2N O EET ER P TRIEMMEORVIHEARIICEE T 5,
Change position of cutting oil nozzle. Increase flow rate. Use more high lubricant oil

v =T AR,
Margin width too wide

=< DEEEE,
Change reamer design

Bent and cracked hole

Bent drilled hole

abrpsien ST DN L FETRERE T B,
Too small relief angle Increase the relief angle
BHF DB, D—vOMEERE LB T,
Workpiece material too hard Select reamer material again
’ TAOesA ) TAROBI ) ELEL T,
ROE@AY - Fh 4 Ra)move bend in hole

MO T h, ;
Out of center at Chamfering

eThEnlT, :
Remove center non-alignment

REORBIEKX
Abnormal enlargement

of hole diameter

SRR MEC AV,
Tip shape is not symmetrical

HAEREEL CEMET 5.
Regrind the chamfer

)—2AKEL,
Removal amount oo large

U _7{t§d\é < Téo
Decrease removal amount

QEBER AR
Cutting speed too fast

| HBEE &L T 5,
| Decrease the cutting speed

v — T EBDIEN.
Welded margin

E;‘Eﬁf_mﬁ#ﬁﬁu) ,
See item on welding)

INZ g ThHEaL,
Burnishing too weak

WEEE (v — U -k, M, 18y T F— ==
Change design (increase margin width, decrease chamfer angle and back taper)

NEDF

Decreased hole diameter

Y — A hEL, -3 {LOEE,
Removal amount too small Change removal amount
MIMOI735 > 7F R, IS LTEE,

Incorrectness of the clamp position

Change the position of work

INZ oy 2 TR,
Burnishing too strong

ERETEE (AR o o N
Change design (reverse to “burnishing too weak™ above)

THEEAET & 5,
Cutting speed too fast

HBERZ EEL T 5.
| Decrease the cutting speed

Defective roundness

v — T MHE, | )y —vDIEEES,
Margin width too wide | Change reamer design

B S 3 FEIFRDNE L. HEIFMEKREL TS,

Y=Y o BOBE Too small relief angle iﬁcrease the relief angle
Welded margin PDHAOEFIC L DEH BHRCHMET S, —IOHHAER, )
rg Heat generated through worn flute Regrind at early stage. Change reamer material

THAROTE, . ) T tHABr AXICBLEII2T 3.
Insufficient amount of cutting oil | Supply sufficient cutting oil to tool tip
THEOTESE, DHEAOREE LET .
Incorrect cutting oil Select cutting oil again
BUhAIF TR, | Y—vORHTB(EL L h, TFELE) .
Incorrect spiral angle | Change reamer design (left hand spiral, unequal spacing)
jrlﬁﬁfﬂn"jcﬁg\zf | %1-11% ’&JJ\SG(R‘&%F |

REEOFRE 00 large chamfer angle ecrease the chamfer angle

Y- M EL.
Margin width too narrow

v—UMERST %,
Widen margin width

v — L BOENE- Eﬁﬁq)lﬁﬁﬁﬁc) :
Welded margin See item on welding)
U_7{'E’J(d\é LYs | U_'?{ta)xgo

Too small removal amount Change removal amount
MmIAnI 3> 7F R, I3 LTEE,

Incorrectness of the clamp position

Change the position of work

INZ 2 T PRGN
Weak burnishing

| %Rﬁ@ﬂ#iﬁxmlﬁﬁﬁﬁ;} .
See item on abnormal enlargement of hole diameter)

Abnormal peripheral abrasion

l‘?‘l—!d’g'd‘/ﬁﬁmg‘ﬁﬁz g&ﬁé?lﬁﬁﬂﬁa) dine)
= e margin ee item on welding
HEFEDS 5 S TR gin s 3. § O,
e ip clogging ange reamer design
Defective finished surface g omsr LTV 5. MAEOR AR E R,
roughness Built-up edge Decrease the cutting speed. Use more high lubricant oil
DHEREOTE, ) ) NG REHIET S, ) )
Insufficient amount of cutting oil Supply sufficient amount of cutting oil
AERESFIFETHE L, PEEEL{BHET 3.
Flute tip shapes is not symmetrical Correctly regrind flute tip
) -2 A TR, | V= DEETTE,
Incorrect removal amount | Change reamer design
fé}hljﬂﬁ"l*:i%c gh—?a)ﬁéiﬁ%; )
s ip clogging ange reamer design
ey i a‘ﬂ%m&ﬁg\m] diamet Esstﬁqlnﬁd\méﬁ;@ﬂﬁoéd hole diameter)
ecrease e diameter ee item on decreased hole diameter
Broken reamer NEORBER

E?#E@ﬂﬁ?%ﬁmﬁ#ﬁﬁc)_ .
See item on abnormal peripheral abrasion)

STV ERRICBIETAAICE, V—VERBORMENAS, 7T-7EDEThERT.
To prevent the trouble, please clamp reamer tight in place. And please pay close attention to the runout of tool on clamping.
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Bl /vy 55—iv (BACK TAPER)

NAZNY RU=IRU, BEY—TE. HEBOEHDSY vV IAICEN > THL E>TVET.
FPIvRFTIVY—IE, FEBORRERAICLT, 0.02mm H'5S 0.2mm ZEML E>TLET.

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

W=l 2/5¢51L3 (SPIRAL FLUTES)

(&=Fh)
a) AU—hAKLDIEEEBSEH—BNICIERIFICED.
b) HEARHZ FL— FHALDDIELN,
c) HICH. ZIL=FDOIHHRMICIERUNIDEINTH 2.
d) LEFDRICEFERUNAHRL. D LICHHDFET )
e) F—BFOYRDBDINICIEBENTH 5.

(53F)
a) BMEDNA L —MAKDRMTH S,
b) AL—FAKXDEMETH S
c) ARL—FAKXDBHIITH U THWZEZIT DEHZL),

ERUNEBRUNDOBELIL)
| Y:zelozgl
FLVAEADNHAIERULNZ Yy YV IMRBREL LD EEAN LKL D, DRI LH
5THREBEOHWHMOEBSICE. MUOKSHAOBV TR EE T ULNED, U—THEE
IRHENHD.
BT, 7IvRITIVU—=REBAMU—rADHTH DD, BEFHIU—-X (Ex
T 30). N\ ADKRIFEEDRUNATANASILOMBERIELTEDFT,
@5hin
TLVADESRAEICERUINERD KL OB OB S TREBEOFHIMICRET 2D
PWVEHIM TR EAH P T [OUD] ORAICIED FET, ¥FBER Y U—XwSHUU
—AZER{ELTHEDFET,

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



Difference between left hand spiral and right hand spiral

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

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

J<) V-7 oiERE (REAMER TOLERANCE)

U—TBUMEETIE. MINOEREEELERNICHLFDRIC. U-TYDARZELLEDHDIBELKY]
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In the reaming process, it is important that the reamer diameter is determined correctly so that the
diameter of the hole is finished within the designated tolerance.

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

The finish accuracy varies greatly depending on the workpiece material, its hardness, cutting
conditions, shape and removal amount of the drilled hole, rigidity of the machine in use, clamping state
of the material, and other factors.

Reamers determined by JIS conform to a standard tolerance of m5 and must finish holes to an
accuracy of H7. However, at the present time, reamers in increments of 0.01mm diameter, moreover
0.005mm in diameter have come to general standard, and former reamers with a dimensional tolerance
of m5 cannot now meet user needs. For this reason, we now manufacture reamers according to our
user requests for tolerance 0 ~ -+ 0.005 (J5) or user-specified dimensional tolerances.

With F.P. reamers, Carbide 4 reamers are standard in increments of 0.001mm diameter. And G series,
F.P. Gold reamer, increments of 0.005mm diameter are standard, in addition, £ reamers tolerance must
be between Omm and 0.001mm. Carbide reamers such as G series, B series, C series and H series can
also be supplied as user-specified dimensional tolerances.
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ﬂ YIEi# (CUTTING OILS)
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Directly demanded performances (Primary Performances) on the cutting oil in the reaming

process are as follows;
1) To decrease reamer wearing, reduce cutting heat

@) To restrain welding and built-up edge on reamer tips and to stabilize surface roughness and dimensional
accuracy of the hole

3 To reduce cutting resistance

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

reaming process are as follows;
1) No harm to the human body

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

() (ro)

No smoke or fire occur
No odor, stickiness, decay or transmutation occur

(en) (4=

) Easy disposal of waste oil at low cost

Property Table for Selection of Cutting Qil

. .| Adnhension | Cooling Rust .« | Smoke
LRicly Resistance | Capability | Resistance 2 W Rerardant Oco
' Excellent
Emulsion type O A © A O © O
Water-soluble Soluble type A A (@ P (&) 1 O © SiiGood
i © AN O @) ® .
Solution type x A @) = © 52 2 Inferior
Chlorinated Oil (@) © O O © A ©
Non
" " X Poor
ater-soluble Solfide- oy ; <4 relative comparison)
© © © Vad FAN
Chlorinated Oil = O O =

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

In selecting a cutting oil, considering such factors as cutting condition, machining method, tool material,
workpieces and machine, it depends on what property will be selected in advance and what property will be
sacrificed as there is no cutting oil to cover both the primary performance and the secondary ones at present.
Generally, in the reaming process, the cutting speed is restrained to obtain a good finished surface roughness
and non water-soluble cutting oil (chlorinated oil, sulfa-chlorinated oil) with good lubricity and low viscosity
are suitable under these conditions.

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