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Mega Muscle - The World's Fastest and Most Productive
Coolant-Fed Carbide Drill * * EBEAZ SR Internal Data
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~ Three key concepts that differentiate the Mega Muscle Drill from 2-flute drills ~
Feed rates up to 1.5 to 2 times faster than 2-flute drills extend tool life.
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Unique flute form breaks chips into small manageable pieces for
easy ejection even at high feed rates!
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Special negative cutting edges decrease the tendency of chipping
at the corners during hole exit.
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work hardening!
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The 120° equal spacing margins allow vibration-free hole processing
and better hole tolerance.
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Less loads per flute reduces work hardening, thereby prolongs tool life
of secondary operations such as tapping and reaming.
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WDTI Coating, Superior Wear Resistance for High Feed Machining

\/ Eﬁg%#ﬂﬁ Multi-Layered Structure :ﬁ%mﬁ @F( HV ) i{{ﬁ&‘q‘*ﬂﬁ( DC)
HDHIBESE , SCHUR R "Coating Surface Oxidation
Prevents crack propagation and provides greater durability Structure Hardness Temperature

\/ 3 300HV Hg%ﬁﬁrﬁiﬁ% 3,300HV Coating Hardness 9 O
Syl o WDI®RE S52E
é&ﬂ'ﬁuﬁﬂ’\]ﬁﬁwﬁhﬁ WDTI coating Multli=-llayered 3.300 1,100
Superior wear resistance

\/ 1, 100°C%iﬂ§,{hﬂ§ﬁfﬂr§ 1,100°C Oxidation Temperature T|A|N31%E 2)%

SHRISEER, WIBRANHESLE TiANcoatng | Duallaver | =700 800
High speed cutting condition achieved by its high oxidation temperature

WD I A OSGEFIRGRE. WDI is a registered trademark of 0SG Corporation.



Amazingly-High-Feed-Rates:
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Maximum feed rate Comparison

‘

fERTA TRS-HO-5D |
Hith/5 A PE ]
RY 8 c i Boskane
Size ‘ |
T .
a[iurk IAZLEriaI FCDB0o Efh/NE B ] zz?i
YRR . - @ itor [ :
ol 100m/min (4,000min™") - - - : .
SR E_[Q 0 0.16 0.32 0.48 0.64 0.8 0.96 1.12 1.28
;T;ijg 40 Varla(b; ) B8R E (mm/rev) Feed Rate
et of Hole o ST TR0, 16mm/revioi 1% B ST BRURIRSHA RS,
e AT SR ) Maximum feed rate of each tool while the feed rate is increased by 0.16 mm/rev every 10 holes y
Coolant Water-Soluble (External)
{I\Eﬁy\]ﬁm Hor\mEtaEItN}IJau%r?:vlgUCemer YIHEE AR HIGIERE
) HTHEASTRSERSHTL, Filxs Hi_l{ﬁﬂééii Cutting Speed(m/min) Feed Rate (mm/rev) Feed (mm/min)
W ERIBAR, EVESH A TRS-HO-5D 100 1.28 5,092
Note: ?53%%?3@2&;@,’" c%%tlgzrtshgg ILS) %r: f':()i‘ g::ernally during Eﬁ:?r:zn;);;%m?ﬂsgg Hfth/ATJA Competitor 100 0.64 2,546
e test.
* EfBATIB Competitor 100 0.48 1,909

LINTAEEREE#K( FCD600 )BT, Mega Muscle §53L3EH Y F=5,092mm/min RIIRFRIFHLS R
XEREAFHERZITHRT BFHRINY, XMHEREREATTRIN2.0-2.6 {5, BREXN
INTERIEE , HATSREFHEEH0.36mm/rev, SRIRFLEER28% , Xt
RADEFINTHRSEUARISEE.

When processing cast iron (FCD600) the Mega Muscle Drill achieved a feed rate up to v{=5,092mm/min.
This was achieved by combining the new point and flute design with superior rigidity. This rate is
2.0-2.6 times more productive than competitors'. In this case, the actual recommended feed rate is
approximately 0.36mm/rev, which is the 28% of maximum limitation of TRS-HO-5D. However, as
illustrated in the test, the Mega Muscle Drill has a large range of achievable feed rates. The priorities
in any cutting condition should always be safety and application stability.

ISCM440 (30HRC) AL AZ#iLt

Hole oversize comparison in SCM440 (30HRC)
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Changes in amount of hole oversize
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o . - =3
Cﬂutting Speed 70m/min(2,060min™") % (A — = s = = e " SUTy "'/ When compared to 2-flute drills, the Mega
TN i Muscle Drill always shows a lower amount
gg;‘%g 1,010mm/min (0.49mm/rev) L e — of hole expansion. The 2-flute drills were

o= e —=— TRS-HO-5D found to _have a hole expa_nsion range
gggﬁf Hole 50mm EthiE)gh) L = {5 Competitor of approximately 16um, while the Mega

— . — 00t Lt . . . . . . . ) . Muscle Drill only ha_d a Gu_m variation. The
bl il IBIELDEEE : 12 3 400 600 800 1,000 1,200 1,400 1,600 1,800 2000 high hole accuracy is possible because the
Coolant Water-Soluble 2 3-flute drill has 3 stable points of contact
{EFRHUR BbC N A INIFLEL Number of Holes with a hole, when compared to a 2-flute
Machine Horizontal Machining Center . drill only has 2 points of contact.

secondary-processes
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Comparison of the amount of work hardening vs. feed per revolution in carbon steel.

fERATE TRS-HO-3D .ZII]IEHSEI:B& Work hardening rate comparison .Uﬂlﬁwgﬁgthﬁ Work hardening layer depth comparison
Tool 3 3 (HVO.1) (um)
)ng_r 010.8 300("| ZT) TRS-HO-3D L) SEAIEL (2RL) Conpelio 2Fl) 12| ZZ) TRS-HO-3D
ll;;: — ol 0 P - 220 ol |~ S RS (27 ooty
- 10
Work Material 8500 . 86 - ° 65
T 200(° 8l s .

Al e 100m/min (2,950min") =

utting Speed 150} 61"
BHAERE Qg i — )
Feed Variable 100(" 41
FURE 25mm (&%) sol [ ol | I
Depth of Hole (Through)
bl il IKTAMEIEH 0 0
Coolant Water-Soluble 022 032 043 065 022 032 043 065
fEFU ErzCIN TG BIEEHEE (mmrev)  Feed Rate BEHEE (mmrev) Feed Rate
Machine Horizontal Machining Center _g

BARIEEHEMM IS, SEHEEIN0.22 ~ 0.65mm/rev TR, MTEHBSMNIRUER
B, ERERDHE, EHA BN, MIRCEEZIEN, MTRLERERZ L7
ERERRNHAET, ZNHLSRHEME, IMTEUAERAXHR. EREFOEHTI
TEURERT, BN IFHREXNTRRENINREEEAXNRE, RS T IESS,
FESEMISERNT.

The graphs above depict the level and depth of work hardening in carbon steel between the Mega
Muscle Drill and a 2-flute drill. Regardless of the number of flutes, work hardening has a tendency to
increase along side with feed rate. However, it is important to note that under the same feed rate, 3-flute
drills always have a lower work hardening tendency than 2-flute drills. To prolong tool life of secondary
operations such as tapping and reaming, it is prominent to keep work hardening to a minimum.



TRS-HO-3D

otF K’
Tool Mate

OFELE

Surface Treatment

.3Dm For 3D Operation

rial

BRhFEESE
Micro Grain Carbide

WDI®iRE

WDI® Coating

RAAET] 2 |
R thinning |

AT SIS ERIEGH , FERAIREIE — R,

The grooves are designed at the end of the shank for stable coolant supply.

LY ERRESERENER , (ERXNSHLAIIERE.

Drills may have some discoloration, but it does not cause any performance problems.

BAf :mm  Unit:mm

RS-l K | 2K | W | EFE CITS=E Tk | 2K | W | EF
EDP No. Dc 2 L Ds Stock EDP No. Dc 2 L Ds Stock
8660500 | 5 25 80 5 O 8660760 | 7.6 38 94 8 O
8660510 | 5.1 26 82 6 O 8660770 | 7.7 39 94 8 O
8660520 | 5.2 26 82 6 O 8660780 | 7.8 39 94 8 O
8660530 | 5.3 27 82 6 O 8660790 | 7.9 40 94 8 O
8660540 | 54 27 82 6 O 8660800 | 8 40 94 8 O
8660550 | 5.5 28 82 6 O 8660810 | 8.1 41 101 9 O
8660560 | 5.6 28 82 6 O 8660820 | 8.2 41 101 9 O
8660570 | 5.7 29 82 6 O 8660830 | 8.3 42 101 9 O
8660580 | 5.8 29 82 6 O 8660840 | 8.4 42 101 9 O
8660590 | 5.9 30 82 6 O 8660850 | 8.5 43 101 9 O
8660600 | 6 30 82 6 O 8660860 | 8.6 43 101 9 O
8660610 | 6.1 31 88 7 O 8660870 | 8.7 44 101 9 O
8660620 | 6.2 31 88 7 O 8660880 | 8.8 44 101 9 O
8660630 | 6.3 32 88 7 O 8660890 | 8.9 45 101 9 O
8660640 | 6.4 32 88 7 O 8660900 | 9 45 101 9 O
8660650 | 6.5 33 88 7 O 8660910 | 9.1 46 106 10 O
8660660 | 6.6 33 88 7 O 8660920 | 9.2 46 106 10 O
8660670 | 6.7 34 88 7 O 8660930 | 9.3 47 106 10 O
8660680 | 6.8 34 88 7 O 8660940 | 9.4 47 106 10 O
8660690 | 6.9 35 88 7 O 8660950 | 9.5 48 106 10 O
8660700 | 7 35 88 7 O 8660960 | 9.6 48 106 10 O
8660710 | 7.1 36 94 8 O 8660970 | 9.7 49 106 10 O
8660720 | 7.2 36 94 8 O 8660980 | 9.8 49 106 10 O
8660730 | 7.3 37 94 8 O 8660990 | 9.9 50 106 10 O
8660740 | 7.4 37 94 8 O 8661000 | 10 50 106 10 O
8660750 | 7.5 38 94 8 O 8661010 | 10.1 51 113 11 O

O=trfEEEFR O= Standard stock item
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Amics MR UAES 2K Wiz EF Bmics MR K 2K w2 EF
EDP No. Dc 2 L Ds Stock EDP No. Dc 2 L Ds Stock

8661020 | 10.2 51 113 11 O 8661360 | 13.6 68 134 14 O

8661030 | 10.3 52 113 11 8661370 | 13.7 69 134 14
8661040 | 104 52 113 11 8661380 | 13.8 69 134 14
8661050 | 10.5 53 113 11 8661390 | 13.9 70 134 14
8661060 | 10.6 53 113 11 8661400 | 14 70 134 14
8661070 | 10.7 54 113 11 8661410 | 14.1 71 140 15
8661080 | 10.8 54 113 11 8661420 | 14.2 71 140 15
8661090 | 10.9 55 113 11 8661430 | 14.3 72 140 15
8661100 | 11 55 113 11 8661440 | 14.4 72 140 15

8661110 | 11.1 56 120 12
8661120 | 11.2 56 120 12

8661450 | 14.5 73 140 15
8661460 | 14.6 73 140 15

8661130 | 11.3 57 120 12 8661470 | 14.7 74 140 15
8661140 | 11.4 57 120 12 8661480 | 14.8 74 140 15
8661150 | 11.5 58 120 12 8661490 | 14.9 75 140 15
8661160 | 11.6 58 120 12 8661500 | 15 75 140 15
8661170 | 11.7 59 120 12 8661510 | 15.1 76 145 16
8661180 | 11.8 59 120 12 8661520 | 15.2 76 145 16
8661190 | 11.9 60 120 12 8661530 | 15.3 77 145 16
8661200 | 12 60 120 12 8661540 | 154 77 145 16
8661210 | 12.1 61 128 13 8661550 | 15.5 78 145 16
8661220 | 12.2 61 128 13 8661560 | 15.6 78 145 16

8661230 | 12.3 62 128 13
8661240 | 124 62 128 13
8661250 | 12.5 63 128 13

8661570 | 15.7 79 145 16
8661580 | 15.8 79 145 16
8661590 | 15.9 80 145 16

O|O0[O|0]O0|O|0[0]0|0|0|0|O|O0|O0|O|O0|0|O0|0|0|0|0|0|0|0[0|0]0[0|0

8661260 | 12.6 63 128 13 8661600 | 16 80 145 16
8661270 | 12.7 64 128 13 8661650 | 16.5 83 150 17
8661280 | 12.8 64 128 13 8661700 | 17 85 150 17
8661290 | 12.9 65 128 13 8661750 | 17.5 88 155 18
8661300 | 13 65 128 13 8661800 | 18 90 165 18
8661310 | 13.1 66 134 14 8661850 | 18.5 93 160 19
8661320 | 13.2 66 134 14 8661900 | 19 95 160 19
8661330 | 13.3 67 134 14 8661950 | 19.5 98 165 20
8661340 | 13.4 67 134 14 8662000 | 20 100 165 20 O

O|O[O|O0|0|0]|O0|0[O|0]O0|0|O0|0|O0|O0|O0|O0|0|0|0|0|0|0|0|0|0|0[0|0]0|0|0

8661350 | 13.5 68 134 14

O=#rfEERR O= Standard stock item

— = = =] BILAGHERRE - iKERYIF R,
ESER, FEHSIAR, Hitite & £V EIRmBEeHIfE.

Custom order with specific requests on diameter, length and for aluminum alloy is accepted.

Please contact our sales staff for more information.




TRS-HO-5D
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Tool Material

ORELE

Surface Treatment

B FEESE
Micro Grain Carbide

WDI®&E
WDI ®Coating

.5Dm For 5D Operation

R A7)

R thinning

AT SIS ERIERTH , ERRIREIE— R,

The grooves are designed at the end of the shank for stable coolant supply.

FEOHEEEL FRSESERENER  (BRXAMISHSLAMEE.

Drills may have some discoloration, but it does not cause any performance problems.

Bf7 :mm  Unit:mm

Ammics Hif K | &K | W | EF Amics HBI MK | &K | W | EF
EDP No. Dc [ L Ds Stock EDP No. Dc e L Ds Stock
8662500 | 5 45 95 5 O 8662780 | 7.8 63 118 8 O
8662510 | 5.1 41 100 6 O 8662790 | 7.9 64 118 8 O
8662520 | 5.2 42 100 6 O 8662800 | 8 64 118 8 O
8662530 | 5.3 43 100 6 O 8662810 | 8.1 65 128 9 O
8662540 | 5.4 44 100 6 O 8662820 | 8.2 66 128 9 O
8662550 | 5.5 44 100 6 O 8662830 | 8.3 67 128 9 O
8662560 | 5.6 45 100 6 O 8662840 | 8.4 68 128 9 O
8662570 | 5.7 46 100 6 O 8662850 | 8.5 68 128 9 O
8662580 | 5.8 47 100 6 O 8662860 | 8.6 69 128 9 O
8662590 | 5.9 48 100 6 O 8662870 | 8.7 70 128 9 O
8662600 | 6 48 100 6 O 8662880 | 8.8 71 128 9 O
8662610 | 6.1 49 109 7 O 8662890 | 8.9 72 128 9 O
8662620 | 6.2 50 109 7 O 8662900 | 9 72 128 9 O
8662630 | 6.3 51 109 7 O 8662910 | 9.1 73 136 10 O
8662640 | 6.4 52 109 7 O 8662920 | 9.2 74 136 10 O
8662650 | 6.5 52 109 7 O 8662930 | 9.3 75 136 10 O
8662660 | 6.6 53 109 7 O 8662940 | 9.4 76 136 10 O
8662670 | 6.7 54 109 7 O 8662950 | 9.5 76 136 10 O
8662680 | 6.8 55 109 7 O 8662960 | 9.6 77 136 10 O
8662690 | 6.9 56 109 7 O 8662970 | 9.7 78 136 10 O
8662700 | 7 56 109 7 O 8662980 | 9.8 79 136 10 O
8662710 | 7.1 57 118 8 O 8662990 | 9.9 80 136 10 O
8662720 | 7.2 58 118 8 O 8663000 | 10 80 136 10 O
8662730 | 7.3 59 118 8 O 8663010 | 10.1 81 146 11 O
8662740 | 7.4 60 118 8 O 8663020 | 10.2 82 146 11 O
8662750 | 7.5 60 118 8 O 8663030 | 10.3 83 146 11 O
8662760 | 7.6 61 118 8 O 8663040 | 10.4 84 146 11 O
8662770 | 7.7 62 118 8 O 8663050 | 10.5 84 146 11 O

O =triEEFR

O= Standard stock item
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Hmamics B UAES 2K w2 EF Bmics B UALS 2K w2 EF
EDP No. Dc 2 L Ds Stock EDP No. Dc 2 L Ds Stock

8663060 | 10.6 85 146 11 O 8663380 | 13.8 111 176 14 O

8663070 | 10.7 86 146 11 8663390 | 13.9 112 176 14

8663080 | 10.8 87 146 11 8663400 | 14 112 176 14
8663090 | 10.9 88 146 11 8663410 | 14.1 113 185 15
8663100 | 11 88 146 11 8663420 | 14.2 114 185 15
8663110 | 11.1 89 156 12 8663430 | 14.3 115 185 15
8663120 | 11.2 90 156 12 8663440 | 14.4 116 185 15
8663130 | 11.3 91 156 12 8663450 | 14.5 116 185 15
8663140 | 11.4 92 156 12 8663460 | 14.6 117 185 15
8663150 | 11.5 92 156 12 8663470 | 14.7 118 185 15

8663160 | 11.6 93 156 12
8663170 | 11.7 94 156 12
8663180 | 11.8 95 156 12
8663190 | 11.9 96 156 12

8663480 | 14.8 119 185 15
8663490 | 14.9 120 185 15
8663500 | 15 120 185 15
8663510 | 15.1 121 193 16

O|O0[O|O0]0]|0[0|0]0|0|0|0|O0|O|O0|O0|0|0|0|0|0|0|0|0[0|0]0]0]0

8663200 | 12 96 156 12 8663520 | 15.2 122 193 16
8663210 | 12.1 97 167 13 8663530 | 15.3 123 193 16
8663220 | 12.2 98 167 13 8663540 | 15.4 124 193 16
8663230 | 12.3 99 167 13 8663550 | 15.5 124 193 16
8663240 | 124 100 167 13 8663560 | 15.6 125 193 16
8663250 | 12.5 100 167 13 8663570 | 15.7 126 193 16
8663260 | 12.6 101 167 13 8663580 | 15.8 127 193 16
8663270 | 12.7 102 167 13 8663590 | 15.9 128 193 16
8663280 | 12.8 103 167 13 8663600 | 16 128 193 16
8663290 | 12.9 104 167 13 8663650 | 16.5 132 201 17
8663300 | 13 104 167 13 8663700 | 17 136 201 17
8663310 | 13.1 105 176 14 8663750 | 17.5 140 209 18
8663320 | 13.2 106 176 14 8663800 | 18 144 209 18
8663330 | 13.3 107 176 14 8663850 | 18.5 148 217 19
8663340 | 13.4 108 176 14 8663900 | 19 152 217 19
8663350 | 13.5 108 176 14 8663950 | 19.5 156 225 20
8663360 | 13.6 109 176 14 8664000 | 20 160 225 20 O

O|O0[O0|0]0|0|0|0]0|0]0|0|O0|O0|O0|O|O0|O0|0|0|0|0|0|0|0|0[0|0]00]0

8663370 | 13.7 110 176 14 O =trpfEERRE  O= Standard stock item

— = = =] BILAGHERRE - iKERYIF R,
ESER, FEHSIAR, Hitite & £V EIRmBEeHIfE.

Custom order with specific requests on diameter, length and for aluminum alloy is accepted.

Please contact our sales staff for more information.




TRS-HO-10D

Ot & BN FEEee
Tool Material Micro Grain Carbide L
OEELIE WDI® 8B
Surface Treatment WDI “Coating HTSEBSERLEH , TERRRIREPE— RO,
The grooves are designed at the end of the shank for stable coolant supply.
ELHEEL ERRESERENER , BRXATISESLAMTEE,
Drills may have some discoloration, but it does not cause any performance problems.
‘10Dm For 10D Operation BA{7 :mm  Unit:mm
HmICS Ce K | 2K | /R | ERF AmcS e Tk | 2K | W | ER
EDP No. Dc 2 L Ds Stock EDP No. Dc 2 L Ds Stock
8664050 5 65 115 5 O 8664090 9 115 165 9 O
8664055 5.5 78 128 6 O 8664095 9.5 125 190 10 O
8664060 6 78 128 6 O 8664100 | 10 130 190 10 O
8664065 6.5 87 140 7 @) 8664105 | 10.5 140 205 11 O
8664070 7 90 140 7 O 8664110 |11 145 205 11 O
8664075 75 100 155 8 O 8664115 | 11.5 155 215 12 O
8664080 8 105 155 8 O 8664120 | 12 155 215 12 O
8664085 8.5 110 165 9 O O =tpEERR  O= Standard stock item

TRy MRS = JLASWERRE - iKERAERR.
EZ(ER, IFEHETAR, Hitnia & £V AR B EHIE,

Please contact our sales staff for more information.

Custom order with specific requests on diameter, length and for aluminum alloy is accepted.




w ﬁ!/ § /#5 Cutting: Conditions

B TRS-HO-3D, TRS-HO-5D

B - (IR AR 2R RERN EEL
- Mild Steel-Low Carbon Steel Carbon Steel Alloy Steel
DOTAAHY SS400.510C S35C.S50C SCM.SCr.SNCM
~150HB ~210HB 16~28HRC
~500N/mm?2 ~710N/mm?2 710~900N/mm?2
PRI 80~ 120m/min 80~ 120m/min 60~90m/min
FIRES iR HEGRE iR HEGRE IR FHEGIRE
Drill Dia. Speed Feed Speed Feed Speed Feed
(mm) (min) (mm/rev) (min) (mm/rev) (min) (mm/rev)
5 6,400 0.18 ~ 0.25 6,400 0.18 ~ 0.25 4,800 0.18 ~ 0.25
6 5,300 021 ~ 0.3 5,300 0.21 ~0.3 4,000 0.21 ~ 0.3
7 4,500 0.25 ~ 0.35 4,500 0.26 =~ 088 3,400 0.25 ~ 0.35
8 4,000 028 ~ 04 4,000 028 ~04 3,000 028~ 04
9 3,500 0.32 ~ 045 3,500 0.32 ~ 045 2,700 0.32 ~ 0.45
10 3,200 0.35 ~ 05 3,200 0.35 ~ 0.5 2,400 0.35 ~ 0.5
11 2,900 039 =~ 0B 2,900 0.38 =~ 0,85 2,200 0.39 ~ 0.5
12 2,700 042 ~ 0.6 2,700 042 ~ 0.6 2,000 042 ~ 0.54
13 2,400 046 ~ 0.65 2,400 0.46 ~ 0.65 1,800 0.46 ~ 0.59
14 2,300 049 ~ 0.7 2,300 049 ~ 0.7 1,700 049 ~ 0.63
15 2,100 045 ~ 0.68 2,100 0.45 ~ 0.68 1,600 045 ~ 0.6
16 2,000 048 ~ 0.72 2,000 048 ~0.72 1,500 048 ~ 0.64
17 1,900 051 ~ 0.77 1,900 051 ~0.77 1,400 0.51 ~ 0.68
18 1,800 0.54 ~ 0.8]1 1,800 0.54 ~ 0.81 1,300 0.54 ~ 0.72
19 1,700 0.57 ~ 0.86 1,700 0.57 ~0.86 1,300 0.57 ~ 0.76
20 1,600 060 ~ 0.9 1,600 0.60 ~ 0.90 1,200 06 ~08
PAN
ok Hek EREBGE ¢
7][]11‘7.]'*4 SCM.SCr.SNCM Cast Iron Ductile Cast Iron
Work Material 58~35HRC FC250 FCD450.FCD600
IRl 60~90m/min 80~ 120m/min 60~ 100m/min
FIRES =L HEIRE =L HHEIRE IR IR
Drill Dia. Speed Feed Speed Feed Speed Feed
(mm) (min) (mm/rev) (min") (mm/rev) (min”") (mm/rev)
5 4,800 0.18 ~0.25 6,400 0.18 ~0.3 5,100 0.18 ~ 0.25
6 4,000 021 ~0.3 5,300 0.21 ~0.36 4,200 0.21 ~ 0.3
7 3,400 0.25 ~ 0.35 4,500 0.25 ~0.42 3,600 0.25 ~ 0.35
8 3,000 028~04 4,000 0.28 ~0.48 3,200 028~ 04
9 2,700 0.32 ~ 045 3,500 0.32 ~0.54 2,800 0.32 ~ 0.45
10 2,400 0.35~ 0.5 3,200 0.35 ~0.6 2,500 0.35 ~ 0.5
11 2,200 0.39~0.5 2,900 0.39 ~0.66 2,300 0.38 — 0.55
12 2,000 042 ~ 0.54 2,700 042 ~0.72 2,100 042 ~ 0.6
13 1,800 0.46 ~ 0.59 2,400 0.46 ~0.78 2,000 0.46 ~ 0.65
14 1,700 049~ 0.63 2,300 0.49 ~0.84 1,800 049 ~ 0.7
15 1,600 045~ 0.6 2,100 0.53 ~0.75 1,700 0.45 ~ 0.68
16 1,500 048 ~ 0.64 2,000 0.56 ~0.8 1,600 048 ~ 0.72
17 1,400 0.51 ~0.68 1,900 0.60 ~0.85 1,500 051 ~0.77
18 1,300 054 ~0.72 1,800 0.63 ~0.9 1,400 0.54 ~ 0.81
19 1,300 057~ 0.76 1,700 0.67 ~0.95 1,300 0.57 ~ 0.86
20 1,200 06 ~08 1,600 0.7 ~1 1,300 06 ~09
1. B AR EERTF A RFSEI T, 1. The indicated speeds and feeds are for drilling with water-soluble oil.
2. 15 (E AR E20Z LRI R KA T ER. 2. Suitable cutting fluid is water-soluble high density oil (less than 20 times dilution).
3. (A MR e RS R 20430, PIMEE IS TiE30%. 3. When using non-water-soluble oil or water-soluble oil (over 20 times dilution),
4. BEIERLRY, BEATIRG , THSHBEETL, HEER reduce drilling speed by 30%. _
B EI7E0.02mm LI, <35 4. When inserting a drill into the machine, use a collet that does not have any scratches

or dust located within internal bore. Also, minimize runout to under 0.02mm.

5. Fasten the work material to reduce the possibility of work deformation, deflection
of machined surface, or vibration.

6. A clogged oil hole can lead to breakage. Make sure that a filter is attached to the oil feeder.

5. THRFFBMBEITIEN , iR,
6. HISHEERITIR, BAERREES VR ETIEN.




tﬂ ﬁ!/ ;_1% /#5 Cutting' Conditions

B TRS-HO-10D
LIS R G o EEZL
- Mild Steel-Low Carbon Steel Carbon Steel Alloy Steel
DOTAAHY $5400.510C $35C.S50C SCM.SCr.SNCM
~150HB ~210HB 16~28HRC
~500N/mm?2 ~710N/mm? 710~900N/mm?
IR 80~ 120m/min 80~ 120m/min 60~ 120m/min
FIRES L=3v HEGERE R HEGHRE iR HEGHRE
Drill Dia. Speed Feed Speed Feed Speed Feed
(mm) (min) (mm/rev) (min) (mm/rev) (min) (mm/rev)
5 6,400 0.18 ~ 0.25 6,400 0.18 ~ 0.25 5,700 0.18 ~ 0.25
6 5,300 021 ~ 0.3 5,300 021 ~0.3 4,800 021 ~ 0.3
7 4,500 0.25 ~ 0.35 4,500 0.25 ~ 0.35 4,100 0.25 ~ 0.35
8 4,000 028 ~ 04 4,000 028 ~04 3,600 028 ~ 04
9 3,500 0.32 ~ 045 3,500 0.32 ~ 045 3,200 0.32 ~ 045
10 3,200 0.35 ~ 0.5 3,200 0.35 ~05 2,900 0.35 ~ 05
11 2,900 0.39 ~ 065 2,900 0.39 ~ 0.55 2,600 0.39 ~ 0.65
12 2,700 042 ~ 0.6 2,700 042 ~ 0.6 2,400 042 ~ 0.6
IR BREFEEL
HDIPI*‘I' Cast Iron Ductile Cast Iron
Work Material FC250 FCD450.FCD600
~350N/mm? 400~600N/mm?
Wl EE . .
IR 80~ 120m/min 60~ 100m/min
M2 iR HERE iR HEGERE
Drill Dia. Speed Feed Speed Feed
(mm) (min) (mm/rev) (min) (mm/rev)
5 6,400 0.18 ~0.3 5,100 0.18 ~ 0.25
6 5,300 021 ~0.36 4,200 021 ~ 0.3
7 4,500 0.25 ~0.42 3.600 0.25 ~ 0.35
8 4,000 0.28 ~0.48 3,200 028 ~ 04
9 3,500 0.32 ~0.54 2,800 0.32 ~ 0.45
10 3,200 0.35 ~0.6 2,500 0.35 ~05b
11 2,900 0.39 ~0.66 2,300 0.39 ~ 0.65
12 2,700 042 ~0.72 2,100 042 ~ 0.6
1. XERYTHIRA R 2 RGAETIEREAR50mI/h ZZEAIMQL, 1. The indicated speeds and feeds are for drilling with water-soluble oil or
2. B PR R 20 LA TR R M. MQL (approx.50mi/hour). _ o o
S T AT, DNSEWTI0G, 3 St S wrsol g vt e v 0 st
4. RERLRT , IB(ERXKIRMG , TTMiSAURETL , FHS R aEHIE reduce drilling speed by 30%.

0.02mm LA,
- THRRFRMEITTER, TTiRa.

5
6. MSHEESEMITR , B tHEBESNLETIEN.
7. i5&H8(TRS-HO-10D REFMT &) TS mFAINT.

4. When inserting a drill into the machine, use a collet that does not have any scratches or
dust located within internal bore. Also, minimize runout to under 0.02mm.

5. Fasten the work material to reduce the possibility of work deformation,
deflection of machined surface, or vibration.

6. A clogged oil hole can lead to breakage. Make sure that a filter is attached to
the oil feeder.

7. Make a guide hole before using TRS-HO-10D in accordance with "Tips for using
TRS-HO-10D." (p.10)



TR S 'H 0'1 OD ﬂgfg EZHIE }£ Tips for'using TRS-HO-10D

@OADO-PLT. ADO-3D. TRS-HO-3DESMEFIMNT @LAGILRRIEEIGSFA BN

Insert the extra long drill into a pilot hole with zero or low revolution.

Make a pilot hole with ADO-PLT, ADO-3D or TRS-HO-3D // _D

oSHIMTATEBARLTRS-HO 10D / =
B/Z( D)+0.02~ 0.0 8mmpAgsksL , e TES %
ESEFLRENNR.

The size of the drill for pilot hole should be 0-0.08mm larger
than TRS-HO-10D.

e e A GIEERERERFEIMNI

Increase the revolution to the designated speed and start drilling.

7§N % -

HWDO-PLTIREMIREERHIRY , (Bel{EFHREEER
BYTRS-HO-3DH4LE & EWDO-3DAJHA L,

160°

If the suitable size of ADO-PLT is not available among the @DDIE P }&H:'.ﬂi%ﬂif ’
recommended drills, the same diameter drill of ADO-3D or N
TRS-HO-3D is recommended. Eiﬁ*ﬁﬁ;kﬁré 4
iSPEREEISHiRH
When pulling the drill out from the hole, reduce the speed
*HERINTAT , TEERFLIN LRSS AFX-ZDSIRALINT after releasing the drill from the bottom of the hole.
B BHATINERRARALIN T, //
When working on a curved surface, use the FX-ZDS (end mill for /
counterboring) or the ADF (carbide flat drill) to counterbore a pilot hole.

% LRSS EERMNL.

Internal coolant supply must be used during the process.

X.‘T TR S = H 0 -1 OD QIEJL””IIE# fﬁ Recommended pilot hole drills'for TRS-HO-10D.

ADO-PLT ADO-3D TRS-HO-3D

ERSSHL R

ADO-PLT,ADO-3D fi¥MfE RS
(FEHEE £ AD - ADO §5:L Z51)

Please refer to the “AD-ADO Carbide Drill Series” for additional information.
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ﬂﬂI gﬁ_// Cutting Data

M (BRE=W) T, iEZ=1lFL LN

Maching process of mounting holes on a crankshaft flywheel (carbon steel)

ERTE HEe A BTN FL&Y Number of Holes

Tool TRS-HO-3D Compé;i?or 490 890 1,200 1,600

R

Size ®108

ITHE 1,542%, s .

Work M;;erial S50C Tili_ﬁ»*?JDI
AJ4REE

tﬂﬁugfs ) . Still Running

Cuttingépeed 100m/min (2,950min')

HHEEE 1,480mm/min 560mm/min 115. t‘f‘.E.‘:It:hEt :

Feed Rate (0.5mm/rev) (0.19mm/rev) HEAT 1,020, toles EE1R 2. 7(EH=

FLRRE 24mm (&%) Gl e pA

Depth of Hole (Blind)

HIEIF KB

Coolant Water-Soluble

SEFAIA BN

Machine Horizontal Machining Center

B\ E)F=miatt , IAIXRILS FLA L, SSIL92 7SS ERINT.
HEIINTEELL , FRR- I TSN TEFRR T RS thae S 2K,
KIEF(ES N THINIATFRAIRA.

With the ability to control work hardening, the Mega Muscle Drill was able
to achieve 1.5 times the tool life and 1.7 times the productivity versus the
competition. Moreover, it was able to extend tool life for secondary process
of tapping, thus reducing the overall tooling and cost per unit.

Wik S RAYSIEN T

High feed machining in carbon steel

\C

FRATR NI FLEY Number of Holes

Tool TRS-HO-3D 1,000 2,000 3,000 4,000 5000 6,000

RY

Size ®»10.3

e 5,200%, (hotse) ' »
BT4ks3

Work M;Eerial S50C s_tjiﬁ%ﬁﬂgl

s S 100m/min (3,090min") 5,200, (roies ' BiR

Foneta 1,480mm/min (0.48mm/rev)

LRE 32mm G&7Ll) [

Depthxof Hole (Through) . 1,600%, troles) ﬂrfrﬁﬁear

HNS

e AT ficteind

Coolant Water-Soluble . 3973 (holes) g’?ezjkage

{SEFRIA BN ‘

Machine Horizontal Machining Center

BT RERLLE

Tool wear comparison

ﬂﬁi’,ﬁﬁ‘?% Competitor

TRS-HO-3D

11

Wi AL EAEN

Changes in amount of hole oversize

B —=— TRS-HO-3D

0.025 - <. —=— Hfth/AT] Competitor

RSN

Oversize
o
o
N
o
=
3.

El
3

. \ ,
1 2 3 1,200 2,400 3,600 4,800 5,200
ANTFLEL Number of Holes

£0.48mm/rev IBHEET, At AR RMWATDAIRE. BTRS ket
FEANI5200 FL( tIHIK166m), FLI KESEMATLSum 48, TR S $6LATLASE
IWeum REML,

Because of the high feed rate of 0.48mm/rev, the competitor's drill showed a large variation in
hole size. However, the Mega Muscle Drill was able to achieve 5,200 holes (cutting length of
166m) with stable hole sizes. The competitor's hole expansion ranged up to 15um, while the Mega
Muscle Drill achieved 6um.



BSENHEHAINT

High feed operation in alloy steel

DR

ﬁ
ILL

ERTE HO. TN FLEY Number of Holes
) TRSHO-SD 500 1,000 1,500 2,000 2,500 3,000

j. 1 1 1 1 1 1
RS ®105

. =R

DIRT#A/ER 2,6004, (holes) hia
Work M;;erial SCM440 W

e - - o
o 80m/min (2,430min") 2,2007, (ores) . iR
BRIRE 1,140mm/min (0.47mm/rev)
FLRE 50mm (&7L) e
Delpthxof Hole (Through) HEAE] 1,0753, hotes) . gjrgeja:l](age
I ACEEEER FIEAE
Coolant Water-Soluble Competitor 1,000 toren . 557
EFRA EstmTes : Breaere
Machine Horizontal Machining Center

BIRERLLER

Tool wear comparison

Wi FLENEN

Changes in amount of hole oversize

TRS-HO-SD HE/AE Competitor 005
0.04
f{ 0.03
% 3
%; & o
et
b () oo —=— TRS-HO-5D
; - [ —=— HE/\E] Competitor
! 0 ‘1 260 660 1,600 1,4‘100 1,8‘00 2,2‘00 2,600
N FLEL Number of Holes
0.47mm/rev IIEHAINT T, Bt AT BT AERT]. BETRS EINT At a high feed drilling rate of 0.47mm/rev, the competitor's drill suffered unstable hole
il TR EERD B FT LT = = accuracy as well as poor tool life. In contrast, the Mega Muscle Drill exceeded 2,200 holes
2200?[,( tﬂﬁu,{it_l 1OE)HTIE'%1§L\° f@a‘%ng\%ﬂﬁFDE%}fﬁﬁmo 7([3}"7(3 (cutting length of 110m) with normal wear, thus capable of reducing the overall cost per
RELER , BUBARFmAI25um , T TRS HSkATLASEEI 1um RERIF LG, unit. In terms of hole expansion, the competitor tool was found to have a large variation of
up to 25um, while the Mega Muscle Drill had only up to 11um.
vl =
M30HRCE £MAIFHEMT
High feed machining in 30HRC alloy steel
ERTE TN FLEY Number of Holes
Tool TRS-HO-5D 500 1,000 1,500 2,000 2,500 3,000
RJ ®108
Sive : 2,00047, (hotes) . \;Vga}a?
TR i
Work M;Eerial SCMA440 (30HRC) 1,7004, (holes) ' ﬁi’?
PIEERE ; -
Gutting Speed 70m/min (2,060min’')
a8y BE7]
BHOHEREE - . 1743, (hotes) B e
Fee“d Rafe 1,010mm/min (0.49mm/rev) HeRT Breakag
Competitor EEELR
AR 50mm (&) 1) 3007 moes RREE,
Depth of Hole (Through)
FHEIF AKGE LI B
Coolént V\’later-SolulbIe I%ﬁfiﬁlﬁﬁn
=R EFEUONT G
Machine Horizontal Machining Center

TRS-HO-5D

BHATE0.49mm/rev MEHT, Hib AT~ REHREERITA.
FEXTHI, TRS £53LETREEM T 1700 FL( HIEIHE 85m)FIEHEIR,
HEWFERERYRAESRR, FEETHHNERZEPENE
Eo

At a high feed drilling rate of 0.49mm/rev, the competitor drill displayed
abnormal wear and early breakage. In contrast, the Mega Muscle Drill
experienced normal wear after drilling 1,700 holes, thus allowing more
regrinds and tool life per drill, thereby reducing overall manufacturing cost.

E'© /5] Competitor

ol
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ﬂ”Igﬁ_ll Cutting Data

w30HRCS ENHNBMWR -HH=R-SIHEEMT

Machining of high durability, precision and long tool life in 30HRC alloy steel

ERATE NI FLEY Number of Holes
Tool TRS-HO-5D 1,000 2,000 3,000 4,000
R
Size »6.8 o
p—— 4,000, (rotes) . B
Work Material SCM440 (30HRC)
FEIR
YIHERE . o 3,440, holes) fokia
Gutting Speed 70m/min (3,280min ")
BAIRE 1,720mm/min (0.34mm/rev)
FLRE 34mm (§7L) a7
Delpth of Hole (Blind) 134}[;(hnlas) g’fjiege
NS
AR A L o
oolant ater-Soluble 1 agan(hulas) BRY
Breakage
ERMAR BN Ay
Machine Horizontal Machining Center
0.24mm/rev MIEHHARMET, Eifth BT EERE Wi AE/3FEN

AFFERODRRIEARE , HIEET
BT, X8, TRS $53Lh0T 73440
FU TIEHR117m)BIERER. Iy

Changes in amount of hole oversize

Tool wear comparison

0025 | ..

KEEHIFES M LU, —- TRS-HO-5D
At a high feed drilling rate of 0.34mm/rev, 002 —=— Hfth/AF) Competitor
the competitor's 2-flute drill failed with iR B N 2 P
early tool breakage. The Mega Muscle N
Drill, on the other hand, was able to 2 o005 \/ |
machine 3,440 holes (cutting length of B 5
117m) with normal wear. T 9

£ S o001

(mm)

13

0 1‘ é é 460 860 1,600 2.600 3,600 4,600
A0 FLEL Number of Holes
- =
BRI EMT
Stable operation in mild steel
aC HHIM Number of Holes
e TRS-HO-5D 500 1,000 1,500 2,000 2,500
RY
Size ®10.5
INT#/R
Work M;;erial S5400 2,400%, (hotes) »
- 4RI T
s S 100m/min (3,030min"") Rk
Fee':'d e 1,430mm/min (0.47mm/rev)
iRE 50mm G&#L)
Depth of Hole (Through)
A KB 2,400, oo ' »
Coolant Water-Soluble EEINT
Stil Running
SEFAIA BN A
Machine Horizontal Machining Center

EEEBHAENE0.47mm/rev, TRS £
SktbaeRaEINT 240071 tIEHE
120m)LA k., —RRFEREREIIRE
HETEARIEIE L EEIHIRRE,
The Mega Muscle Drill achieved over
2,400 holes (cutting length of 120m),
at a feed rate of 0.47mm/rev. It is
recommended to adjust the cutting
speed accordingly in order to form
proper chip shape.

WiINT 24007 B7REREBH

Wear after 2,400 holes




WERCEMRINMI (455%6m)

Machining operation without centering (Special)

MecaMuscie
ILL

DR

TRS-HO-8D(457) HitbAF)
[Edz: M=) (Special) Competitor
Tool Fo90°FERL B0 HFILEN

No Centering Centering

R
Size ?16
TR
Work MaJEeriaI FC250
INTTRE HEEIINT HhEIINT FRILERIINT
Process Drilling Drilling Centering
YIEIEE 80m/min 90m/min 80m/min
Cutting Speed (1,590min") (1,790min") | (2,120min")
HHSEE 1,020mm/min | 540mm/min | 630mm/min
Feed Rate (0.64mm/rev) | (0.3mm/rev) | (0.3mm/rev)
RE 105mm (&FL)
Delpthxof Hole (Through) 8mm
(e 157,
Holes per Part (Holes)
FIEERF BRI
Coolant Water-Soluble
SRR EFEUINT G
Machine Horizontal Machining Center
S BEEERITHA . 175% (sec) | 8.5% (sec)
Cyclue Time per Part 92# (sec) 183.5% (sec)
Han(FL) 1,080%L 1,080%L
Tool Life (Holes) (Holes)

XEAHIONT (112m ) HREREE

Drilling time until fixed cutting distance (112m)

LAERIINT , ATRLEF R EROMERL. TRS $hkATLABRRER
MER TEREINT. BT IFRNER, SiaRERSE1.88 & ML
WEST FHIRESES, B8 719805, B, ka0 ARLIERT)
HifE)( 10807, )4 4&hN T,

Center drilling with a 2-flute
drill is a common machining
practice for securing higher
hole accuracy. With the
introduction of the Mega
Muscle Drill, center drilling can
be eliminated. Moreover, the
Mega Muscle Drill has almost
doubled the feed rate and
overall productivity.

TN FLEY Number of Holes
290 490 690 890 1 ,q00 1 ,%00
TRS-HO-8D
(JEtmER) 1,0804L, tnotes) i
(SDEGIED Efficiency Ratio gﬁ%ﬁ%ﬂf}
Ht2= -
Competitor 1,080, (otes Viear
ﬁﬁiﬁﬁ Feed
290 490 690 890 1 ,q00 1 ,%00

TRS-HO-8D

(FtReR)
(Special)

1,020mm/min

fthttem

Competitor

540mm/min .

M1,080FfL. M1 TIERI7IR EHRELER

Wear after drilling 1,080 holes

E {125 Competitor

TRS-HO-8D

WSS ERISRIE5EAIN T

Hole processing of bolt holes on a cylinder head

fFRIR HftE)
Tool TRS-HO-5D Compé;i?or
R

Size o4

INTHR

Work Material FC250

YIHERE 80m/min 100m/min
Cutting Speed (1,820min") (2,270min™")
HHETEREE 1,270mm/min 570mm/min
Feed Rate (0.7mm/rev) (0.25mm/rev)
RE 105mm G&7L)

Depth of Hole (Through)

FIEIF KB

Coolant Water-Soluble

SEFRIA EFECINT G

Machine Horizontal Machining Center

IJI]IM Number of Holes

1 90 290 300 400 500

TRS-HO-5D

Hitt 5

Competitor

.
486, toiew w0 :
iciency Ratio B4k In T
2.2(% lS:tiII Rufning
2.2 times
B

Wear

3467, holes) .

LSER S I BRIRHEITIRLEE , RESEHAEN
Hit B mA2.8 &, HERERMAR mAY2.2
BRER S, FEMIN AR —¥.

The machining parameters have been adjusted to extend tool life.
Although the cutting speed has been reduced in comparison to
the competitor tool, the cutting feed had been increased by 2.8
times. As a result, the Mega Muscle Drill’s overall tool life was
increased by 2.2 times while cycle time was reduced by half.

14
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ﬂ”Ig ﬁl Cutting Data

MIRSEHREASEEMTI

Processing construction machining part in ductile cast iron

fERATA TRS-HO-8D (f7kR) 2] D3 Numoer of Holes
Tool (Special) Competitor 1 90 290 300 400
R
Size ?18
IOTHAfR -HO-
Work M;;erial FCD4s0 Tng%;e' )8 : 3003 hotes) . »

= . . R AT
PIHIERE 80m/min 56m/min (Special) still Running
Cutting Speed (1,410min") (990min)
HHEEE 1,020mm/min 200mm/min BELY 5,162
Feed Rate (0.72mm/rev) (0.2mm/rev) H;ﬁ‘iciency Ratio.
RE 120mm G&7L) 2=
Depth of Hole (Through) HEAT
EEl A LEIAI “n 210 troies) . B
Coolant Water-Soluble Competitor
(SEFAI 7T
Machine Vertical Machining Center

— Eﬂi’, NEFEERAELIRREL1.4 B7)RERLLEE R
Y [, BELHA3 . 6fSMEMTINT, Wear

& '

AN

~—

- EREGEEMATIA FRILA
/ {ELLE, SAMERSIE, B4
i, TN TR AR5 408,

The Mega Muscle Drill was machining
at 1.4 times the cutting speed and

3.6 times the feed rate versus the competitor tool. It was able to achieve 1.4
times the tool life while increasing productivity by 5.1 times. Cycle time per
part had been reduced by 2 minutes and 40 seconds.

WHHEERMHEINT (SS400) Fip by =

Excellent durability and efficiency in SS400 drilling

SEKIERF!

ERTE EHfth S tJJEjIJ’& (m) Driling Length
Tool TRS-HO-10D Cepenier 20 25 30
RY
Size #9.5
IR
Work Material 55400

T : ; — e T
YIEIEE 100m/min 75m/min B EI. unnin
Cutting Speed (3,350min") (2,510min™") _mmﬂ%?ﬁ':j_ﬁ? ﬁductivity S
AR 1,500mm/min 900mm/min IRSHIRAL 256
Feed Rate (0.45mm/rev) (0.36mm/rev) _SotEe
RE 100mm G&7L) HEAR iR
Depth of Hole (Through) Competitor Wear
P IGAMELTE R
Coolant Water-Soluble
SEFAIA SRINTHL
Machine Horizontal Machining Center

Ht A B AL ERIRS

T1.6fELALE, MARST1.25 &1L

E. SBEREERENTERHIRIFRES. —RAMINTIA,
RETBS AR, SESRTIRIEE.

In comparison to the competitor's 2-flute drill, the Mega Muscle Drill was
able to achieve more than 1.6 times the efficiency and 1.25 the tool life.
When machining materials that are prone to creating bellow-shaped chips,
please adjust the cutting speed accordingly in order to maintain proper

chip shape.

EIBRYENR chips

Y

A0 T



MRS FLIN TSR R4S B

Tool Consumption and Energy Cost Reduction in High Efficiency Drilling of Mild Steel

WIFISIEIM  Environmental evaluation

ﬁ
ILL

DR

Mega Muscle $5LE8ERINTANIRIT, RERETS£91/2 09680, FEIXATLAEMIIAIERIE SR

ERTR TRS-HO-3D ‘ Hiftyr=127] HeE, * BT R 705k
1) el (ED) Due to its highly efficient design, the Mega Muscle Drill consumes one-half of the electrical power versus 2-flute drills and
);ﬂ' 085 significantly reduces the discharge of carbon dioxide! (% Compared to the competitor's 2-flute drills)
ize
jJDIM’ﬁ ) S50C 1 0,000H, COaHF-‘ﬂl(kg-coe) CO: Discharge Rate
X;chﬁ\g;erlal ? 1 P 15 20 25 30 35 40 45 50
JE ; .
Cutting?peed 100m/min (3,750min™") S——
BHATRRE 1,420mm/min| 710mm/min - 8-
Feed Rate (0.88mm/rev) | (0.19mm/rev) Egﬂ%gﬂz%u’d"o;‘
LR 25mm (&7L) )
Depth of Hole ____(Through) Competitors 46.13 kg-CO?
PRI KB HELIEER 2-flute drill
Coolant Water-Soluble
BRI Eh=CIn Ay *FFISESR *Internal data
Machine Horizontal Machining Center

.EFEEZFI:BKWJ Productivity Cost Comparison

THE I5EE T : FC300 20094304k As of 2009
Item Name : Transmission case Work Material
s Sftas | TRs-HO-BD | XA R Ea o TRS-HO-BD | Wtt

Dri/ll Diameter $8.5 $85 100% Eﬁﬁ%%egrinds 8 (Times) 8 (Times)| 100%
L. 34mm 34mm 100% | BRMTAM @ o 300.000%., (Hole) | 300,0003L (Hole) | 100%
AAELL 120m/min 120m/min | 100% | SRR (M. EHE) 6018 (b0 0B 0 | 67%
H@e%/ﬁft_%ns per Minute 4.500min" Aol Vo l\/ii;nﬁtfﬁ%ﬁi%&ew) 7548 (pe) SR (pc) 67%
il d 945mm/min | 2160mm/min | 229% | SHHMIEE 2.16% (sec) 094 (sec) | 44%
L oid 50007, (Hoe) | 7.5007L(Hole) | 150% | SAAMIHE 10,7945 (miny 47225 min) | 44%

SEIMHBER2.3(8, WAL SEREUERSD.
RHEREGHHARSRIRBAX.

HUiREB R

Reduction effect

The cutting speed was increased by 1.5 times, while tool life and efficiency were
increased by 2.3 times. The total cost savings totaled to approximately 118 million
yen per year (calculated by standard drill list price).

NI BS/ £E =40 0:]\119/ b3

Reduced electric power consumption 400 hours/year

IR%G&= 6{%‘

Tool life = 6 times

TE{ERYRZE =1 8 05:"( SEfARTkEL)

Reduction in tool usage = 180 pieces(Competitor's 2-flute drill)

KE5aHIRDRERSE

Long life reduces the number of tools used

_$UHIH§|‘§_| Annual Production Time DHI?L#! Number of Holes ~ e
200 400 600 800 200 400 600 BN0 1000 Weat Limi daitho )y
4007\ hour) f 9,6007], (holes) . » 1365
: 50% reduction] — YrEEINT minutes

Still Running

>

Htt AT =7)¢h Hth AT =74 7

Competitor's 800/ thoun . Competitor's .1,600¥L(nulss) 5 nes the ool 1 QRN 45?3"‘“95
2-flute drill 2-flute drill
[EETE HinT Hh A SF=@INT1600 FLia&4ER7] , TRS kel LABZARF=
Tool TRS-HO-BD | ompgtior BN2AERET, MTI6007L( IMHE241m NE6MERIR, TIRE
Rt #10.8 TG, AILABERINT., LRSI T, ABFEE TR
Size : [E1400/\it, —ETIEFERAEM215BEIRHZI35E , £941F T180
T2/ s #B. TRS L B—AILAKIEHIRATIE KRB HE A=,
Work M;:cerial SS40018% = S o
YIHNEE ; L
Cutting?peed 100m/min (2,950min")
HISTEE 1.770mm/min| 885mm/min
Bl ) (0.6mm/rev) | (0.3mm/rev) e pega Muscle Drill processed at feed rates twice as fast as the competition. The competitor's drill
LRE 25mm(&EFL) broke after machining 1,600 holes. The Mega Muscle Drill, on the other hand, was able to complete 9,600
De\[,)tp GiLER \,.,(Thro}fg‘h) holes (cutting length of 214m) with only normal wear, which is 6 times the tool life versus the competitor.
2=l szl AGAMIE This resulted in an annual savings of approximately 400 production hours, which is equivalent to an annual
Coolant Water-Soluble savings of 5.6 million yen for the customer. It also resulted in an annual tool consumption decrease of 180
{SE R BN A drills per year, from a total of 215 drills to just 35 drills per year. The Mega Muscle Drill is an environmentally
Machine Horizontal Machining Center

friend drill that is capable of reducing tool consumption and electrical power.
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ﬂﬂIgﬁl Cutting Data

BFCD600/i#

High feed drilling in FCD600

/T

NS s BN FLEY Number of Holes
EEIS | TRs-HO-10D e Fod 1,000 2,000 3,000
R
. ®»5
S| =
= 2,000%, (notes) ' B3
TR 5
Work M;;erial FCDB0O Mrﬁi’:ﬂ éfﬂ‘;
the efficiency
YIREE i in
Cutti;gpeed 100m/min (6,370min’) .
3%D 1,500% (notes) . ik
HHEHEE 1,590mm/min| 955mm/min | 1,590mm/min
Feed Rate (0.25mm/rev 5%D) | (0.15mm/rev 3%D) | (0.25mm/rev 5%D) e
HEXH
FLRE 50mm G&7L) Competitor
Depth of Hole (Through) R
- — — 5%D| S00ZL, totes) . ioiia
PIRH ATBEMELIEHRY
Coolant Water-Soluble
{,\%;Erfﬂim Horizon%g:l_r-tl\llnelijczrgﬁr"lgCenter .HuIlSOO}LEEE%Lﬁ\tEE Tool wear comparison after drilling 1,500 holes
TRS-HO-10D Efth2yF 3%D competitor 3%D
ST TSI S S0 ISEREI0.25mm/rey L6 A = - =
&, MAALME, B, EEHESHEHT, MATLULI2.2(5, &%
K 1¢'FTL)\7,€}$1? FemtRe.
3 -5 1
By increasing the feed to 0.25mm/rev, || "& :s ‘
the Mega Muscle Drill was able to " . '
achieve 1.6 times the efficiency and 7’
1.3 times the durability versus the “
competitor's 2-flute drills, which ran Q . J
at 0.15mm/rev. When machining
under the feed of 0.25mm/rev, the ." ’
Mega Muscle Drill was able to
achieve 2.2 times the tool life versus '
the competition. R |II!IIJI lnnr
BFCD600RYFFINT
Deep hole drilling in ductile cast iron
IJIII}Lﬁ Number of Holes
FRLR Ui e 200 400 600 800 1,000
R -
Size @10 7563, (hotes) . ﬁt"}
INI#ARR FCDB0O
Work Material 8407, rotes
YIHLEE i in
Cutti;gpeed 80m/min (2,550min ")
e more than 1.8 times.
BHARE 1,150mm/min (0.45mm/rev) ine tooile .
IR 100mm (&7.) HEAT 4207, roes . Woor
Depth of Hole (Through) Competitor
e KL 4207, oo . i
Coolant Water-Soluble
=R BT ARG
Machine Horizontal Machining Center

.qu756}L’=7]'k§;m, ,=|" Wear after drilling 756 holes

IREBHHIRILINT , SCMBLABIZT1000mm/min BERE M SH
AT Z7IHAHELL, EMAIAL8 B L, BHIRIEET#H SRS

A
T Ao

The Mega Muscle drill was able to achieve stable high feed rate deep-hole
drilling in ductile cast iron at 1,150mm/min with 1.8 times the tool life versus
the competitor's 2-flute drill. Tool life can be further improved by adjusting
the cutting speed.
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ES50CEMQALT

S50C drilling with MQL

MecaMuscie
ILL

DR

fFEIR

il TRS-HO-10D

R

Size @5

NI

Work Material 850C

PIEERE i in
Cutting Speed 100m/min (6,370min")
j'g%iﬁdfate 1,590mm/min (0.25mm/rev)
R 50mm G&7L)

Depth of Hole (Through)
RAE

goolantl MaL

=R w1 ST
Machine Horizontal Machining Center

SCIHERIERE91590mm/min, FIEHKERIS130m RIEEEINT,
SHMAEFRE AT LDEIETIER , HEZEAENIRE , FTLE
IR,

In comparison with other competitor tools, the Mega Muscle Drill suffered
minimal wear after machining 130m of materials at a high feed rate of
1,590mm/min. With stable performance and little margin wear, the Mega
Muscle Drill is able to achieve long tool life and reduce overall tooling cost.

W0 T 2600FL/57)RERIR A

Wear after drilling 2,600 holes

’16/(
L Y Dl
""I--h

.

ATELEINT stin Running

.HDI].OOO}LH??]%%B Margin wear after drilling 1,000 holes

Efm'&ﬁ A Competitor

TRS-HO-10D

ﬁﬂﬂ'&ﬁ B Competitor

HNITFLE Number of Holes

1,000 2,000 3,000
2,600, holes) »
Pt i-h—¢ g‘ ,g* I
JIRGHIREE glléuﬁrggg

TRS-HO-10D 1.6(%

more than 1.6 times

the tool life »

2,600, (holes)

AT4RERNNT
Still Running
1,800% (holes) . gﬁiz?:ing
HitiAS A
Competitor
1,400%, toes) . Xie
1 ,BOOR (holes) . ﬁ%’?‘»
HitaA=B
Competitor
1 :400;L (holes) . ‘lﬁz{ﬁ
—. 759%, (rotes) Jﬁi@
Hiti25 C
Competitor
1,181F, (holes) . ﬁz{ﬁ

Efm’&ﬁ] C Competitor
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