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High dpecad Steal Reaamery £ bt
FP.Od—-ILRU—Y ZINASILF TEE—ES 8z : HBO.000S 7 % M1
F.P.Gold Reamer Spiral Flutes Standard Inventory size list ~ Product Code [ ®=101 1
1nd 8 1 2 3 4 5 6 8 9 10 11 12 13 14

00 | @ @ ° e e °® o ° G ® ° @ o ©
005 | @ 0 °® o o o 0 °® O ° C O © °
010 | @ ® © © ™ o © ® o °® 0 5] © °®
015 | @ o O o O o 0 ° 0 ° 0O 0 0
020 | @ o @ o o o °® O °® 7 ® 0
025 ] ' O | O o O O 0 O 0 ©
030 | &) € o o ) ° O °® O © ©
035 | O O 0 ] O °® O a 0 O
040 | @ ® 8) o [ o © °® °® °® 0 © . C
045 ®

00 | @ 0 o) o 8 o o ° 0 °® O 5] ] (

.055

060 | ° .

.065

070 | [ ] o O

.075

080 | ® O O O O o
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00 | ® 0 0 ) 0

.095

.100 @ [ J [ J [ ] ® @ ] @ L] [ O ] O O
.105
110 O @ | U L
115
120 O = ] L
125
130 ]
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140 8 [ ]
.145
150 0] [ [ ]
155
.160 O S| 0 [ J
165
170 [l 0 @
175 ®
180 ] @ O L L]
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e
<
ik
8
=

.185
.190 | | [ [ ] ]
195
.200 @ [ J [ [ ] [ ] [ ] [ ] L ® @ O OJ m|
.205

.210 [ J ] [ ] O

.215

.220 ® @ i O - [
.225

.230 L @ L L] ]

.235

.240 @ [ ] £l L

.245

“#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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F.P.Gold Reamer Spiral Flutes Standard Inventory size list ~ Product Code [ ®=10i
BN
a3 1 2 3 4 5 6 7 8 9 10 11 12 13 14
250 | O ° 0 o) 0
.255
260 | [ O 0 O 0
265
270 | O 0 0 0 0 ©
275
280 | [ O O O 0
285
200 | [ @ O O 0
.295
300 | O @ o e © ° ® © © © O O O
.305
2310 B o O O
315
.320 O O O - O
325
330 =] O O O ]
.335
340 | O O O O 0
.345
ason| O O ™ O O o
355
360 | ® ° O 0 0
.365
0 2;{; 0 O a O 0
S %0 | O O 0 0] 0
3 ; .
o 385
s 30 | e O 0 0 0
= 395
S 40 | @ ) © °® o o) © ° ® °® O 0 O
=1 .405
& 40| © | O | o | O 0
‘2 415
@, 420 O 0 0 O 0
S 425
= 430 | O 0l ) 0 0l
E_h- .435
440 | @ O © 0 0 ® o
.445
450 | O ° ™ O 0
455
460 | [ O O O O
.465
470 | O © O 0 ]
475
480 | [ 0 0 0 0
.485
4% | O ° 0O 0
.495

#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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F.P.Gold Reamer Splral Flutes Standard Inventory size list Pmduct Code [ ®=101 ]
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.600 [ ] [ ] ® @ L] [ ] @ ] [ ] [ J O O )
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.610 ® O | O U
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.620 il [ ] O O |l
.625
.630 O ] O O ]
.635
.640 O O | O U
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.650 [ ] O O Ol O
.655
.660 | O
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.670 O O B O O
675
.680 O ] O O O
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.690 O 0 (] J O
.695
.700 O [ ] [ ] @ @ ® ® @ ® @ & ® O
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710 ] | O] ] ]
715
720 Q | | O ]
.725
730 ) | [= O O
.735
740 [ ] Q @ O 2
745

#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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.750 [ ] | O ]
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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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Hand Reamer Straight Flutes Standard Inventory size list Praduct Code | T
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#N\RU—=7 AN SILAMCIREENERTY . ;% Basically Hand Reamer Spiral fiutes are non-inventory.
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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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NYRU—T ZRU—RH  EE—5 m=:HRO.O0O %%
Hand Reamer Stra|ght Flutes Standard Inventory size list Product Code " [ ®- 101
BNV RU—=T AN SIARIBIEERER T . % Basically Hand Reamer Spiral fiutes are non-inventory.
CT7]
.é.%‘ 0 1 2 3 4 5 6 7 8 9 10 [ 11 (12 | 13 [ 14 [ 15 | 16 [ 17 | 18 | 19 | 20
.250 ® o o (o ] ® | e | e O] |O| O O O
.255 G o A o D U O
.260 [ ] ® o o B B s EE EsS S SE s
.265 i fi O O il O
.270 @ ® (e | e | | | O|O MR [N ]
.275 5 B 2= tl I
.280 o (o0 | @ |@ |0 | O(O|O|O|O|O
.285 o T e R T v Y T ) Il
.290 ® (o 0|0 | @ | | OO |O(O|O|O
.295 0 1 i i I W O C]
.300 ®  © o ©o (o o o o o (e e e e o | |0l |
.305 5 A0 s O | O |
.310 o & |0 o (e o e [ OO|O|O]lO0
315 O 0 O O I T I =
.320 ® o e (o (0 & e I |O|lOoO|lDOlO| O
.325 5 [ o O 1w O | O o | I
.330 ® | o e (& (0 @ e OJ|Oo|lOlO|lO|O
.335 1 (R 7 A A T O 0 ) M I
.340 ® & | e o e e e [ |OO(O(O|O
.345 E 0w R EE G
.350 0|0 & | & 0 @& | @& | 0 OOl DO|IO]|0O
.355 o|jo|jgo|oflagald
.360 ® ([ ® O @ & o o e [ || O)|O] O
.365 O(ojojgojoilo
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g .400 ® & 0 & (e o o o o o o (e e e (| O)|0O)|0O 1
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- 415 OD|lo|o|o|o|d
~} 2 e e | e|e e |e|e|0|O|o|ololDO
2 .425 Bl &alB3| &3 ) =
a' .430 ] ® (o o o o ® [ e O N T
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440 ® o o e e e e [ | I OolOo|4gold
445 80 0 o I ! (O
.450 ® © | | & o @ e o e e e | |0\ ool d
.455 O 1 ) O A O | O
.460 ® o e (o (e o [ OOl olDO(O| O
.465 R FERREdRENE =N EE
470 ® o o o e e o e [ OO0l
AT75 10 Y O I ) O (|
480 ® © | o o o o o e e [ | |O)| O+
.485 B2 ) O G 5 T O s O ) O
490 ® (& & o o o @ (O|O00O 10100
.495 (5 Y I I o ) I I Y
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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Hand Reamer Stralght Flutes Standard Inventory size list Product Code [ o= 101
I\ RU—=7 ZANASILAIMCIREEAERTY . ;% Basically Hand Reamer Spiral fiutes are non-inventory.
E%g o 0 1 2 3 4 5 6 7 8 9 10 | 11| 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
.500 oo o | 0o 0o 0o 0o 0 0 | 0 | 0 0 @ @ || 0O|O O
505 @ | 0 | |
510 ® | o o o o o o I e || O| O
515 e | O O
520 ® © o o o o L ] 1| @ O] d O
525 I I
530 | @ & o | o (e o o J |8 |e|8 | 8] 4
535 | ] L]
.540 e oo o o | o o [ ||e | |00
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.560 ® | e o o o o [ |0O|OjOlnd
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570 @ (& o o o [ ] L] Ll O] L | L O
575 & | O] 0O e g B
.580 ® © o e o o o O 10| e O [ O |
.585 0148 |8 |0 B
.590 ® | ® |0 o o @ o | [ e [ | O|DO]|
.595 El | 1 iEE | B (]
.600 ® o o o o @] 6] o e & o e @ | o OO (0O|10O|0 3|
.605 ] Q ] ] ]
610 ® © o o (e o || - C HE N
615 O a4 ]
620 o ®o o e o | e | e e |00 0| [C E
.625 ] O O [ O =
60 ©|® o oo | @ o|lojOo|lOolo|O %
.635 (] O a
.640 @ & o o o o O | O|O|0|10)|04d -—
645 O | C O -
.650 ® o o ® & |0 |0 | e | ]| |0 1 Ol g
.655 O = O ] a"
.660 ® & o o | o o [] o g|(0o|d 1 z
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.670 ® e o o @ o =) | (] 0 O o N
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680 © | ®© | @ © o | @ B B8 | B B3 h
685 O|lo|o|o] 0 i
.690 @ ® © & o o | [] | [ | [ O | Od O] O
695 O | ] (] ]
.700 ® & o o o o o o o ® © e (e | (OO |0O OO O
705 ] 1 o I Y e
710 @ ® o @ e o |1 ]|® | [ O | B B
715 [ I I O O A O ]
720 @ o o ® | o @ @ ® | @ | [ O | O ]
725 3 ) 1 O = |
.730 ® o (o ® | @ @ ] ] O (0O O | O ]
.735 O =] 5| I U
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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).
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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 :
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7 e e e /e|le[e|e|je|e|e|0|o|o]|O
755 Ololololo
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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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Hi-Helical Reamer Standard Inventory size list Product Code I ®= 101
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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).

— 88 —



b Bk B (BEMDICRELT)

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]
THDo

ZFNCEMINRDRE. U—DTERELMIBFCHTDIMANK REMICL>TRRINDTD) Z
ERTINENG DN, TOILARZERICEBRT 20, BLEINIRHIMDDIFRICEHELBTSH
DREZICIF. (EERRICICLSEIINEESTEVDDIRIKTH D

WHIMOHE. B, PIHIEG. FTROPRROU—TR, EREROBIE. REMORMPKESFCXK
bt EHEEHNRELELT D,

JIS THREETNDYU—(E. mE DWEREZIFES U TUEEH H7 [T EDDRICRESTNTLDD
IRETIRIREEN 0.01mm EUEICIE 0.005mm EUDY—IHERENDIML. mE OFERE
TlRA—F—D=—XICEDHELEDDDHH. FHERE O ~+ 0.006mm (U5 1E) X, CHE
[CRBDERDTERECTRIFENDLIICHE>TEF LI

MR TE, BEy (Sa1—) U—EHIR0.00Tmm &V, BEY—Y G YU—X, FP.J-)LFY
—TIFFR 0.005mm EVEELE(LE U, HERETIE, 8@y Y —<(E 0 ~+ 0.001mm K. 8
BGYU—X, BYU—X, CYU—X, HYU—=X[CDEHFLTH. TEEICKDEHROTEREIC
TERAFAIRETY .

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)

U—<ITC. YIHEHACH U TEZENICERS NS 1EEE
(—RM%ERE) LTI
D IHIBEE TS, U—YORERERIEE 2.
2 U—TOREADEEP. WHRNEOREEMH L, EEE - TEBAEERES U,
@ YHHERERD S B D,
BENBDET,

B ([CEENICER TN D 4EE
(ZRM4%EE) &ULTIE
O AKICEETHD &,
@ MIEICEENICERLT, BRYPEEZEUS BV &,
@ REBONKEECENT &
@ BIPNfTE. BRPEEOTWVC &,
® FERIVENBSZ TIRA MHEWNT &,
FEDHDFET,

TORBETHHRIDIERZEXEL DI T, ZORHMEZERICLIZBDTT .

S| W | FEMNE | S0 | BhsRME | BENE | BREN| 8%
O RTINS
IvIar a1 @) Jay © Vs O © O
X8t |va-gwser | & | a | 0| o | 0| 0 | o |©OF#
Va—3 847 * o (@) - A © O PAR ot P
e STED (o) (o) ©) ® (o) A e
AAGEM X FE
FALIEIHTR () (o) @) @ (®) A A (1Hx$LLHR)

U—TOMIICRWVTIE. ZOMIHECH LT, SRAEXENZy DV IEROEEDNKREL . YHIH
BIDRICITHRESEERTY . VIHMFIOBIRICH o TIE. tIHIRM. NIAE. TEME. HEHRU
TS EDERZ]RL. SO, —RI%RE. TRMEERISHRE T 2UHEAFIEEVDT. D%
ZEEL. EOREZEBEICTINCLDTEICEDET . —fRIC. Y—TIIICRVTIE. T EEES
ZRBIFICT DIHUHIEE MEZRICHNZ SNTVETH. COHRLERHDO T TIFEBEICENDEMED
FoKBIEIEGER (ML - B3F0H) MELTULET . —7&. RIEDEEE U TINIO®EEPEEE - #
MEELBICH SERIRIRNE. PN EORESEH SIKBEEIERIOERIIEINT 2ERICHD. FAED
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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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JISTHIEENTLRU—T(E. MEDFBFEFFHEEL, TNHEMENHY(C{E LD DRICEES
NTLET. LHL. BEEMNIHERSNDRECSVTIE. BIRIPMSHFFETEHLLEN
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LA Tl BRENTICHET L, —RFEEEO ~+0.006mm(J5) T[CHRE. IEZE
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EIUMEVET AT EICELD, ERFUBEICH T DU -V OBIRBEEAMICILIF R U,

WELE (mm) L L e
SR NGRS U—<HEE U—THEE
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8 8 0 +0.004
: - +0.015 +0.012
0 +0.006 +0.005
+0.018 +0.015 0
19 18 0 +0.007
+0.021 +0.017
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+0.025 +0.020
= RE 0 +0.009
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e (FBR O um) #10.001
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