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. Mono Lrystal Diamond Tooling Mono Crystal Diamond Tooling

Reamer
: End-mill
| DC 1
General . ' General
[l Capable of high-speed cutting _congersonof cutingcondsons Info
: Even with the cutting speed of 300 mimin or more, finshed =
B Features surtaces are bum-iree, and the tool stil maintains s long ife, -
it 1. Multiple surfaces can be finished on the first Crpialuii st ok R intengranoy o W A1l
Negative try by using a full-shaped, shouldered TENTIO N R Y R A e E. 300 Negative
Inserts integrated tool Gulting adges Inserts
| 2. Tool life becomes extremely longer by the * Cutting tips are of material with good toughness and are § - |
usage of sintered diamonds (more than ten scarcaly troubled by chipping, which reslts in long-kasting 100

‘ times longer than that of carbide tools) SNaM Edges. :

il 3. Surface without a burn can be achieved
Paositive even with the cutting speed of 300 m/min or Positive
Inserts more Inserts
: 4, Stable cutting can be achieved with . i i ;

i i oty J Example 1: Cutting experiment using an end-mill
(Adaptable for environmentally friendly semi- :
ia dry cutting) Rough sketch of the - Il
Ace-Fix DC reamers and end-mills experiment construction | ., o Ace-Fix
Inserts . . Inserts
: ] 3
: - g :
Reamers End-mill
Groaving, - 5 Grooving,
& Cut-OFF 45.6 = & Cut-OFF
Inserts . . 3 - Workpiece (A390) Inserts
f Capable of forming shouldered parts in a single process [ Macmh':g data 3
3 integrated shouldered tools can form multiple areas in a single process. | Fotational speed | 20,000rpm :
Ceramic With our improved technology of manufacturing the forming edges, outstanding accuracy is achieved resulting in I‘M 754mmin Ceramic
lnst?rts longer tool life and surface finish. Cutting im DAMmirev |Tnalm iheabe h*] [nsém-ts

: conditions | Stock removal | Ad=1.5mm :

: | Ad=0.1mm B Effects :
PCBN Work pisce Reamer Cutting method Wt (water-based cookart] down-Cuttng Characteristics | conventional | improved PLBN
8 PED @ - . f lﬂ speciication m tooth X12-1NT m o o 8 PCD

td Chamfering (two-stage reaming) | \ :
Tuulhg:lclers G o ° > — . ' Taalhcglders

: @ -a Toud speciicaton: @ 20mm X 4NT, Workpiace: A390, Bore depth: 20mm Comelaton bstween Cutting length anc! ool Weer

- amferinga (five-staoe reamina .wmm{“wmmm} g%
Svyiss bl Chamfering (five-stage reaming) e e g " P — Sw(‘ss

Taalhelclers o taiiieie: o ; e g- iy Taalhqlclers

‘ Cutting of a compressor cover A390 1 205 o |

‘ Surtace finish of the cutting surface Runout (TIR) of cutting edges - - o

- 1 M Cutting results Sharter cutting b |

Boring i 2 E 4 e o cevesor] DG ,E 30 coRorvd premsmity Oy Boring
qus E 16 . Bore Spindle rotation (rpm) 2000 8000 g 20 B?rs

: - | diameter $aomm Cutting speed (m/min) | 125 380 :

08 » Coolant Water-based Fedrate (mm/min| 400 1200 % 10
| i I B 43 2o S il 1200 |
Technical n: § 3 CUlling Weed | Vet o = grontg u: 22 "L Technical
Info g Conventional  Improved Conventional Improved m‘ :‘*“"" N = 2,500 min B : 0 100 200 300 400 500 Info

products  products products  products A3 o B Fewer tool changes Cutting lengthim) 3

Finer surface finish on the cutting edges and the improved precision | Surface - Cartidealoy| DG

of the cutting edges successfully control the deposition of aluminum  LfOUghness e o Tool changes 10 1

MT and result in much more accurate bore finish.
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=Fri Tudn the preservation of environments scale has become
Eco frlenc!ly tool ¥ - on a giobal
Iin the manufact of automotive the of the
specifications Espocialy uting o pare tho depocsl
Cutting performance is stable even with  As the solution to this issue, the semi-dry , which :
emulsion type water-based coolant.

Capable of semi-dry cutting which is mwmmgum:ﬁym %
— ' - considered 1o be disadvantageous 1o the wet cutting
J Case 3 : Semi-dry cutting
- " - Reamer
1L u* e ; 1
n.e' e T ey . h
= L] —
| Revolutions per minute | 7500min I
G pemt lToclparl'mnancal = |
conditions w" 0.05mm/rav _C__-__'_c_l'w“ products ‘%m
| Lubrication 80 3/hr Grindabiity o o |‘
Cutting tool specifications @18-6NT Toughness o s ] o
Wark piece matenal Aluminum alloy Tool e 1 2 cutting process
|
Chip discharge
The breakers provided near the cutting edges realize
smoother chip discharge. . o
@ Special finish is applied on the rake faces of the W
cutting edges. o
@ The chips produced during the machining are broken ?T
into fine pieces by the breaker wall. <
Aluminum is a cohesive materal with a low melting point and is
known to easily cause twining chips, deposition or damaged I Ttpﬂflm |
surfaces during machining.
The newly introduced breaker by the cutting edge controls the
twining, deposition and surface damages. Breaker back Peripheral

edge
Rake face (rresrgingl)
s L‘Z‘ ; Engage point

_.,_{ < R0 O Bottom edge
- Il | Details of the breaker |
Work piece " Reamer
#hote
Schematic of This reamer having a limitation on the number of re-
machining sharpening and repairing, we recommend the usage
of the reamers with normal edges i currently no
B Cutting data twining or other Nconveniences are experienced.
Revolsions por e | 350omi: | M Effects
Foqﬂ'm 0.8mmi/rev Sharpness & 0
Work plece material Aluminum alioy Tool cost O L* ]
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Data JSample machining data using "DC Reamer”

B Sample machining data using “DC Reamer”

Re ofa valve of an automotive | Carbide
aming regulator = part Cutting conditions o ..I“U’! - "DC Reamer™
i i Curlm spead ! 120 I 120
=] % {rm/rmén
| ’ 1 Feedrate (mmirev) 02 0.2
* } ‘ (mm/diameter) o4 o4
O i BT " Coolant | o Water-based
et i | Surface rmw. [
EEF:_,’ .Jll-?ll:"-"-‘ - %! (i ’ 5
K |] R =] Roundness | 10
Machining profile Cost ratio ' 1 0.5
J Recommended cutting conditions for “DC Reamers”
M External coolant supply B Coolant through (with oil holes)
Matenal to J Siicon-rich Materisi 1o | s#con-rch [
be cut gluminum alioy | Copper alloy Tool be out | auminum aloy | Copper alloy
darseri) | TROriessioon | oo 12 % slicon dameterirry | 2w Or sashoon | o019 % sicon |
o5~ V| B0~300 | 60~200 | 80~200 | o5~ |V i S ..o S .5
10 f 0.03--0.1 | 0.05~0.1 | 0.03~-01 10 | f 0.03~0.12 " 0.05-0.12 | 0.03~012
o~ V'l 100300 90~200 | 100~200 210~ v 100500 | s=o-aso 100~350
15 f 0.05~0.16 0.05~0.12 0.06~012 15 f 0.05-0.18 | 0.05~0.14 0.05~0.14
v 120~300 100~200 120~200 v 120~500 |  100~350 120~350
@5~ 1 1 s~ | '
f 0.08~02 0.08~0.18 0.08~0.16 f 0.08~0.24 0,08~0.19 0.08~0.18

Vicutting spead) = m/min, f{feedrate) = mm/frev V{cutting speed) = m/min, f{fudrata}-nmﬂm

Data J Sample machining data using “DC Ball-end mill"

B Features
1. High precision surface finish and

cutting edges produce profile errors of
2.5umor less can finish the surface with the

5 — = « ;- roughness of Az 1.6umor less and the roundness
‘{q"f . of 5.0um.
100" >. 2. Tool change tima is greatly reduced.
T— With more than ten times the life of a carbide-alloy
(Measured arsa) tools, time consuming tool changes and the
Profile errors of the cutting edge
| | consequent adjustments decrese groaty.
Spherical machining of a compressor part for a car
air-conditioner
Schematic of «__ Bal-type end-mill B Sample machining data
the machining (straight type) Firish
Surface roughness Rz =1.6um or less
accuracy Roundness 5.04m
Work plece ADCI2 [IncludingT1.5% of silcon]
1 - Dm'thq Revolutions per minute N = 1,200 [min”]
s conditions Feedrate f = 0.005 [mm/rev] finish
= ool @15.9%L100 mm
J specifications | Ball diameter tolerance £0.01 mm
Radius tolerance +0.01 mm
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General DC Reamers Py DC End-mill s D Loamer General
Info Info

5 DC Reamer (single-stage reamer) Application Body material DC End-mill (Ball-type end-mill) Application Body material :

: HODs, CD-ROMSs, (1) Salid carbide Compressor parts, (1) Solid carbide :
Negative FDD motor shafts,  (2) Carbide tip @ 8 @( s E' etc (2) Hardened steel Negative

Tool diameterdD number of teeth Other specfiications

il 2mm - dmm 1 tooth Tool diameter Standard G0k 0.1 mm 1l
Paositive Compressor-bodies, (1) Solid carbide o T 1-21geth | tOlerances  High precision ©D+0.01 mm Positive
Inserts ABS actuators, (2) Carbide tip P 121000 | Tont P E'T o E’:?ﬂ - Inserts

1 Power-steering bodies, (3) Hardened steel 8mm - < 2 testh :SundudL"Db:E be between 3 and 5) :

otc.,

s Fix DC End-mill (T-slot) Application Body material Ace-Fix
Inserts T-slotting (1) Solid carbide Ins(arts
Qil pumps, (1) Solid carbide , (2) Hardened steel

i davices, 2) Carbide tip I
Threading, S ¢ g Threading,
EFDQVing, '@’ " @ i E AT W contral  (3) Hardened steel ' H H Gradving,
& Cut-OfF E'_ | o e tooth"A”  tooth '8’ & Cut-OFf
Inserts 1 J s - " - . Inserts
’;'f’; Z’:Z’s’-' AT hydraulic contral (1) Carbide tip DC End-mill for deburring cast parts HOD and FDD cases, (1) sofa carbide ";5; Z’:Z’s"'
: % DR - Oyfinchar biocls (2) Hardened steel :
| 8 § : = |
o ! ‘ @ E'I | g!
PCBN QJJ PCBN
& PCD 3 " W & PCD
Inserts L L J Inserts
: ABS bodies, ol (1) Carbide tp \ :
| pumps, AT hydraulic ey |
Toolholders ! STl adan, W . Toolholders
; T ——
: ' } (2) Hardened steel
1 L J 8 |-’ N | § 5
Swiss ¥ il i Swiss
Toolholders -=a Toolholders
: M Specifications - . - §
: Tool diameter@D | number of teeth Other specifications B Specifications |
Boring . Boring
Bars Imm - 4mm 1 tooth Tool umwmmmt i Tool diameter®D | number of teath Other specifications Bars
: 4mm-Gmm | 1-3 teath VEUS PO SRS S o 3mm - 1 100th Tool cameter tolerances ?
{between @5 and 25) S o Siandard 00,0025 rm
: Bmm - Bmm | 1-4 tooth Tool length p— dmm-Bmm | 1-3 tasth High ﬂnﬁ&?ﬂﬂgﬂﬁ mm :
Technical Bmm - < 1-6 teath (Sencrs 11T o bo beteion 3 4nd ) b i 1-4 toath Toal length Technical
In FD maximurm length 450 mm IDFD
— — {Standard L/D to be between 3 and 5)
M Availability :
Biade length (1) N more: thart B mem [ 10 25mm avalatie with 28 degree rake angls]
LMT TS | S T ——— ALM
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