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Coolant-Through, Three-Flute, Carbide Mega Muscle Drills  TRS-HO-5D
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High Efficient Processing of Steel & Cast Irons
Drilling Feeds exceeding 1,000mm/min!
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The 3 flute designi enables high speed hole processing!
Unmatched cost savings!

Unbelievable processing efficiency, achievable by extremely high feed rates.
Mega Muscle Drilll!
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BICR & EROE AL Z%T. BiBROSEED TORIBEZNH. High rate!

The flute size (chip room) of 3 fluted drills is smaller than two flute drills. Because of this 3
fluted drills were best used in short chipping materials such cast irons and cast aluminums, the
processing of steels was very difficult. However the newly developed Mega Muscle Drill has a
specially shaped flute (PAT.P.), that breaks steel chips into small manageable pieces for easy
evacuation. This allows for increased feed rates up to 1.5 to 2 times faster than 2 fluted drills.
More importantly, rotational speed can be decreased, thus decreasing the amount of wear on
the drill, which can increase tool life. The Mega Muscle Drill has a special negative cutting edge
which decreases the tendency of chipping of the corners on breakout of through holes.
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of work hardening has the tendency to

N
. = T 'ﬁ ’ be proportional to the feed per revolution.
LJ‘-Ft(D"mID E_rﬁ'éo /—E’ L] When compared to conventional 2 flute
The 120° equal spacing margins of the 3 flute design allows for High ision! v drills at the same feed per revolution, the 3
more stable, vibration free hole processing, thus increasing hole Heduced WOI'k flute design was proven to decrease work

quality and tolerance. This stability is consistant throughout the hardening/ hardening. Therefore, if work hardening
3 flute drills tool life, while 2 fluted drills have drastic changes y
of hole size an quality. The Mega Muscle drill can achieve hole
precision typically, twice as precise as two fluted drills.

can be limited for tap and reamer pilot
holes, tool life of the secondary tool can be
extended.
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Maximum feed rate test TRS-HO-5D ‘

EATR TRS-HO- 5D ¢8 |
UL ftittim A T
REIAE Compstifos) ; ! :
Work Material FCDB00 W ; : -
YIEERE : — frit s B ‘ ‘
Bl S 100m/min (4,000min’") Competitor B 1 - i
EDE BIES 0 0.16 0.32 048 064
Feed Variable JEDE Feed Rate (mm/rev)
5 < 2 rev)
TURE 40mm (&b) . _ . .
Depth of Hole (Through) XD EE 107N EIC0.16mm/revE D EFTERDZ TEDRFXD 8
R KR (L ERaE) Maximum feed rate of each tool while the feed rate s increased by 0.16 mm/rev every 10 holes -
Coolant Water Soluble (External)
et SISl ko e e RS EESLELE o
! 1 < . s EDhE
'il)\ﬂfl;r;;f&#i EyRr HZ:;OCT:I ga;::;;; ;Tntfe:itﬁ’&ibﬁ IIE?E%D H%(D Drilling Speed(m/min) Feed Rate (mm/rev) Feed (mm/min)
7 LU AW A S Y
Note: Be:I:ause thefcgmpetltor"s L(iinlls ar?‘not the coolant-through ﬁ;iﬁtfgz TRS-HO-5D 100 1.28 5,092
7P I V2 136 GIRGHTEIY RIS (G5 comparison during fth#t A Competitor A 100 0.64 2,546
Sl | 0425 competitor B 100 0.48 1.909

AATYRIVRUIVIGHFHERDER R DOIFEAICED. FCDBOODHNIICHEWLT. PR When processing cast iron (FCD600) the Mega Muscle Drill achieved a feed rate up to F=5,092mm/min. This was
BEDbEF=5,092mm/min&ftiitRmD 2 ~2.6 {EDRT VI vV EFEIE, CDSE achieved by combining the new point and flute design with superior rigidity. This rate is 2.0-2.6 times more productive

=50 > = s = -3 0, B than our competitor's drill. In this case, the actual recommended feed rate is approximately 0.36mm/rev, which is the
M@iﬁn‘ ;ﬁﬂ)}&ﬁﬁbgﬁl 0.38mm/rev. BE?F,&DE(L”L’ 28%. ﬁﬁﬁ“ maximum limitation of our compeititors drill. But, as can be seen, the Mega Muscle Drill has a large range of achievable

BEEOBRL . REMERELTNS. maximum limitation of our ors dril. £ e Dril has @

= % b priorities in any cutting condition should always be safety and application stability.
Eﬂ0,000mm/mln(?ﬁﬁﬂH FC250 ¢ 6.8) DEEZHPTARM.ZIF | similar data, in materials such as cast iron (FC250), feed rates up to F=10,000mm/min were
CETE, obtained. Videos are available on our homepage.
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The WDI® coating is effective in high feed drilling
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The-Mega-Muscle-drill-is-not-only-fast-but-also-achieves-excellent-hole-accu

EMSCM440 (30HRC) 7WiEAADLEE MIILAILDHEES

Hole oversize comparison in SCM440 (30HRC) Changes in amount of hole oversize
ERIs TRS-HO-5D ¢10.8 Q48 -
o 004
REIME SCM440(30HRC)
ork Material R, 0035
TR . - DN
gﬂﬁi’fgied 70m/min(2,060min") %g 003
EDRE ; 7 o025 |=
s 1,010mm/min (0.49mm/rev) (mm) -
TR 50mm G&b) s 0 eewreeyrvrmm |
DepthLof Hole (Through) 0015 4. - TRS-HD'EP
e ] oo | o eelilroilld
Coolant Water Soluble } 200 400 600 800 1,000 1200 1,400 1,600 1800 2,000
Eﬁﬁ#&’fi& *ﬁﬂ;?‘):yﬁt s AN T 7XEL Number of Holes )
Machine Horizontal Machining Center J

MAETOIEKROHBELE, LARE. XHIYRIVRUILD2HIKLDEIC Comparison between the amount of hole expansion vs. tool life. When compared to 2 fluted drills, the
N o o - PN - o Mega Muscle Drill always shows a lower amount of hole expansion. The 2 fluted drills were found
INEL IRARDINSYFIF 2D 16 umITH L. XA YRIVEVILH6 um to have a hole expansion range of approximately 16um, while the Mega Muscle Drill only had a 6um

EIRBIICRE. INREY—YVIRDEDRELE. 3RMRICKDUIEIFOIMTI/V variation. The high hole accuracy is achieved because the 3 flute drill has 3 stable points of contact
— ith a hole, when compared to a 2 flute drill only has 2 points of contact.
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Comparison of the amount of work hardening versus feed per revolution in carbon steel.

.HHIE":EH;E Work hardening rate comparison .ll[lIEiﬂ:E'ﬁ'é‘th Work hardening layer depth comparison
(HVO0.1) wm
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wlfkj Hﬂ%ﬁal S50C |: E||g| | (]35 28] Work Hardening Level Work Hardening Depth | Work Hardening Level Work Hardening Depth
PRGEE | 100m/min(2.950min") [ (HVO.1) (um) (HVO.1) (um)
XO8 e f=0.22mm/rev 120 3 220 8
eed Variable
TURE 25mm G&b) _
Depth of Hole (Through) O Y 10 e 2o £
IHLER] KBIEHEA] f=0.43mm/rev 185 65 265 10
oolant Water Soluble
e Rt WEIY =ty =
Machine Horizontal Machining Center f=0.65mm/rev 220 1 295 12

CDISTIFEEEHDDEDEZ0.22 ~0.65mm/revE CERFEMICE{LSE T These graphs shows the level and depth of work hardening in carbon steel when comparing the Mega
t*@)]ﬂIbEfb;tﬂﬂIﬁE{blE%*ath!ﬁ U“I@}Jﬁluﬂab? )ibgb\ia? Muscle drill versus 2 fluted drills. The amount of ft_eed per revolution ranges_from 0.22»to 0.65_>mm/rev

. Regardless of the number of flutes, work hardening has the tendency to increase with the increase

EINIE{LE FESEBICER. B—XDEDIZEE. SMADIFSH 1IXDDED of the feed rate. It can be noted, when the same feed rate is applied to both drills, the 3 fluted type
=41 — o = = o has a much lower work hardening effect. 3 fluted drills always achieve lower work hardening rates
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b\/\m< MIEﬂ:%Hﬂﬁu‘ LU){@[‘](I *ng‘fiﬁﬂﬂ b’C"E}Ebe(» 'AI*EU) when compared to 2 flute drills. Thus, it is best practice to keep the work hardening as low as possible

9 \yj‘p )] —VTJC(DEHP,E!\ DﬂI@&'E\ E% ﬂ:kgb\éo when secondary operations such as tapping or reaming are required. The Mega Muscle Drill offers this

process stability reducing the burden for taps and reamers increasing their tool life.

The multilayer structure of the WDI® coating inhibits the crack propagation s g
caused by excessive impact and heat during the machining process. This helps to #ECEE;E F;%E(u m) EESE;E;X) w?}iﬁ;ﬂﬁm
improve the stability and efficiency of high feed drilling. Thus, the WDI " coating is Structure Thickness | \\5i4ness | Temperature
a vital element to the Mega Muscle Drill's success. The coating has a hardness of

3,300HYV, giving it high toughenss and hardness and excellent wear resistance. It WDId-F«1VY | EE3E 3.5 3,300 1,100
has an oxidation temperature of 1,100°C, allowing the coating to keep its superior WDI® coating Multiple layer : ’ ’
hardness at high cutting tempertures This combination of a high heat reisistant X

and high wear resistant coating allows the Mega Muscle Drill to excel in high TiAINR R 2B 4 2700 800
speed applications. TiAIN coating Dual layer !
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Tool Material Micro Grain Carbide L
OKENIE WDI® a—F
Surface Treatment WDI® Coating
J—F POREHREDA. "‘/)v“/’ﬁﬁ@l:;(') Y RPASTWET,
d:—A’\"—*‘x“(:'(iij“EBhi% %%@Ef?{?&{:{sﬁ&‘Féb\o To ensure a stable flow of coolant, there is a groove on the bottom of the shank.
Animation is listed on our HP. =T JICBESPEELTV IO HY LT, 1HRE LI L FEH Y T A
On some drills, the coating may have some discoloration. This does not pose any
performance problems.
.3Dm For 3D Operation B :mm  Unit:mm
e\ BR | 2R (R | EE | IREME A\ RN BR | 2R (R EE | RS
EDP No. Dc 2 L Ds Stock (Yen) EDP No. Dc 2 L Ds Stock (Yen)
8660500 5 25 80 5 B 13,300 8660960 9.6 48 | 106 | 10 B 21,300
8660510 5.1 26 82 6 B 14,000 8660970 9.7 49 | 106 | 10 B 21,300
8660540 54 27 82 6 B 14,000 8660980 9.8 49 | 106 10 B 21,300
8660580 5.8 29 82 6 B 14,700 8660990 9.9 50 |106 | 10 B 21,300
8660600 6 30 82 6 B 14,700 8661000 | 10 50 |106 | 10 B 21,300
8660650 6.5 33 88 7 B 14,700 8661020 | 10.2 51 |113 | 11 B 22,200
8660680 6.8 34 88 7 B 15,500 8661030 | 10.3 52 |[113 | 11 B 22,200
8660700 7 35 88 7 B 16,400 8661040 | 104 52 |113 | 11 B 22,200
8660710 7.1 36 94 8 B 16,400 8661050 | 10.5 53 [113 | 11 B 22,200
8660760 7.6 38 94 8 B 17,400 8661080 | 10.8 54 113 | 11 B 22,700
8660800 8 40 94 8 B 17,400 8661100 | 11 55 [113 | 11 B 22,700
8660810 8.1 41 | 101 9 B 19,000 8661110 | 11.1 56 |120 | 12 B 24,000
8660820 8.2 41 | 101 9 B 19,000 8661120 | 11.2 56 |120 | 12 B 24,000
8660830 8.3 42 | 101 € B 19,000 8661180 | 11.8 59 | 120 | 12 B 24,600
8660840 84 42 | 101 9 B 19,000 8661190 | 11.9 60 | 120 | 12 B 24,600
8660850 8.5 43 | 101 9 B 19,000 8661200 | 12 60 | 120 | 12 B 24,600
8660860 8.6 43 | 101 9 B 19,700 8661250 | 12.5 63 |128 | 13 B 25,600
8660870 8.7 44 | 101 9 B 19,700 8661300 | 13 65 (128 | 13 B 28,300
8660880 8.8 44 | 101 9 B 19,700 8661350 | 13.5 68 134 | 14 B 29,700
8660890 8.9 45 | 101 9 B 19,700 8661400 | 14 70 134 | 14 B 29,700
8660900 9 45 | 101 9 B 19,700 8661450 | 145 73 | 140 | 15 B 31,000
8660910 9.1 46 |106 | 10 B 20,800 8661500 | 15 75 | 140 | 15 B 31,600
8660920 9.2 46 | 106 | 10 B 20,800 8661600 | 16 80 |145 | 16 B 33,600
8660930 93 47 | 106 | 10 B 20,800 8661700 | 17 85 150 | 17 B 41,800
8660940 94 47 | 106 10 B 20,800 8661800 | 18 90 | 155 18 B 45,400
8660950 9.5 48 | 106 10 B 20,800 B ={Z#7£EM B = Standard stock item.
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Please contact our sales staff for more infomation. Different diameters and lengths are available as specials.
Also a special design for aluminum alloys are available upon request.
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Tool Material Micro Grain Carbide L
ORENIE WDI® a— ¢
Surface Treatment WDI® Coating
J—=F 0 NOREREDEH. v VHEICZAY Y MASTVET,
T\—AN—yt_TE)Ef)S‘EEJﬂiT %ga)izfg?&ﬁsﬁﬁ‘ﬁ‘é&\ To ensure a stable flow of coolant, there is a groove on the bottom of the shank.
Animation is listed on our HP. =T JICBESHPRELTV RO HY T, 1R LI HEHY T €A,
On some drills, the coating may have some discoloration. This does not pose any
performance problems.
.EDH For 5D Operation B4 mm Unit:mm
VAR ER | R (VR EE | REME PAZIANCRRR I ER | 2R (R EE | RS
EDP No. Dc 2 L Ds Stock (Yen) EDP No. Dc 2 L Ds Stock (Yen)
8662500 5 45 95 5 B 15,500 8662980 9.8 79 136 10 B 24,000
8662510 SHl 41 | 100 6 B 16,400 8663000 | 10 80 |136 | 10 B 24,000
8662520 5.2 42 | 100 6 B 16,400 8663030 | 10.3 83 | 146 | 11 B 25,400
8662550 5.5 44 | 100 6 B 16,400 8663040 | 104 84 146 | 11 B 25,400
8662580 5.8 47 | 100 6 B 17,300 8663050 | 10.5 84 146 | 11 B 25,400
8662600 6 48 | 100 6 B 17,300 8663080 | 10.8 87 |146 | 11 B 26,300
8662620 6.2 50 | 109 7 B 17,300 8663100 | 11 88 146 | 11 B 26,300
8662650 6.5 52 | 109 7 B 17,300 8663110 | 11.1 89 | 156 | 12 B 27,300
8662680 6.8 55 | 109 7 B 18,500 8663200 | 12 96 | 156 | 12 B 28,800
8662690 6.9 56 | 109 7 B 18,500 8663250 | 125 |100 | 167 | 13 B 29,500
8662700 7 56 | 109 7 B 18,500 8663300 | 13 104 167 | 13 B 33,100
8662710 7.1 57 [ 118 8 B 19,300 8663350 | 135 |108 |176 | 14 B 34,200
8662730 7.3 59 118 8 B 19,300 8663400 | 14 112 176 | 14 B 35,400
8662750 7.5 60 [118 8 B 19,300 8663450 | 145 |116 | 185 | 15 B 36,900
8662760 7.6 61 (118 8 B 20,400 8663500 | 15 120 (185 | 15 B 37,200
8662800 8 64 (118 8 B 20,400 8663550 | 155 |[124 |193 | 16 B 41,500
8662820 8.2 66 | 128 9 B 21,400 8663600 | 16 128 | 193 | 16 B 41,500
8662850 8.5 68 | 128 9 B 21,400 8663700 | 17 136 |201 17 B 48,200
8662880 8.8 71 1128 9 B 22,500 8663750 | 175 |140 |209 | 18 B 48,600
8662900 € 72 | 128 € B 22,500 8663800 | 18 144 209 | 18 B 52,700
8662950 9.5 76 136 | 10 B 23,600 8663850 | 185 (148 (217 | 19 B 57,300
8662960 9.6 77 | 136 10 B 24,000 B =iZ#7EM B = Standard stock item.

ZF-RTELVOFFRMOMILATEET I,
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Please contact our sales staff for more infomation. Different diameters and lengths are available as specials.
Also a special design for aluminum alloys are available upon request.
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Unbelievable Processing Efficiency! Drilling feeds exceeding 1,000mm/min!

MesaMuscLe
DRILL

WISV 0y T MRFERIMITEDEEF=1,480mm/minZzxR1R

Feed rates of F=1480mm/min were achieved in this crankshaft application (carbon steel).

FEEIE R A F )} u, INI7EY Number of Holes ()
Tool TRS-HO-8D @108 | corociicor A Drills 400 800 1,200 1,600
. ssoc [ 21 9535)
Work Material - . n 1,542ﬂ(nules) i%ﬁn?fg
YIHRE ; .
Drilling Speed 100m/min (2,950min")
EDRE 1,480mm/min 560mm/min
Feed (0.5mm/rev) (0.19mm/rev) ﬁi’,?i:'fn': A 1,020 voen ﬁf
TURE 24mm(1ED) Competitor A 1.5
Depth of Hole (Blind) w.EEnmes the tool life
psarrdl

HEIHA] AKGE LR ) . DA
Coolant Water Soluble An example of hole processing of mounting

holes on a crankshaft flywheel. The Mega
{E AR [ AT i C Muscle Drill achieved 1.5 times the tool
Machine Horizontal Machining Center life and 2.7 times the productivity over

Competitor A's 2 fluted drill. With the ability
to control work hardening, one has the ability
to extend tool life on secondary processes
such as tapping, thus decreasing overall
tooling and part cost per unit. For example,
by lowering the cutting speed to 80m/min,
tool life of the drill and all secondary
operations can be extended.

O350V v TRDITSARA—IVRRIANTRIIOERNTY, itk
2R AR AICETAR1.5EE L. $92.7{50OFERN T 2RI,
MIELZMHUCTEMIOS Yy JOEFRERICEOMREREEL.
TRE2AOAIDTEERFBICEXELFEMRZ LIFIFHI T, S
#ISLIHEREZ80m/min[CFIF T BF D ERERBEEF.

)

BRERINITEDEEF=1,480mm/minZXR {JHEHI66MEZX

In the processing of carbon steel, feed rates of F=1,480mm/min were achieved, with overall cutting lengths of 166m.

FERTE RUjp HIITTE Number of Holes )
Tool TRS-HO-3D ¢10.3 Drills 1,000 2,000 3,000 4,000 5000 6,000
WEITE DIN CK50 fkEaTaE
Work Material | 520C |:A|S| 1050] 5,2007% taes) J Continue ¢
= 0-3D
YR i in 5,200 (rotes i
Drilling Speed 100m/min (3,090min") (holea) J Wear
iFfeeDdEE 1,480mm/min(0.48mm/rev) s A _ 1,6007 totes) ﬁ"ﬁm@ﬁeaf
TURS 32mm G&b) Competitor A 3977 (holes) i)r?e}iage
Depth of Hole (Through)
HHERA KA A
Coolant Water Soluble B AR DTS
{E PR LA 2 b A Changes in amount of hole oversize
Machine Horizontal Machining Center
00851 YRe-HO-8D e

- 003 {--- —#— A A Competitor A === === oo

WISERLR I

Tool wear comparison

0.02

AN
versize

fﬁ’,*in:’u A Competitor A

TRS-HO-3D

(o]
ﬁ) 0015 |-

0.005

L L
o2 3 1,200 2,400 3,600 4,800 5,200
IO ITEL Number of Holes (R)

REFOMIER, 0.48mm/revEFTED DR, fitttm ARMRAICKEL/INSYFH
R5nEg, LHL. XHTYRILRUILIEE,2007% (PJEIR166m) DRENMIZRIR.
HARBMERAD 1S uMICLERXATYZRIVRUILIEB umERELTVD, &l
tIHIEREZ80mM/mInEEICTIF S & T BICHEMERIBFINI T,

An example of hole processing in carbon steel. Because of the high feed rate of 0.48mm/rev, the
competitor's drill showed a large variation in hole size as well as low tool life. However, the Mega
Muscle Drill was able to achieve 5,200 holes (cutting length of 166m) with stable hole sizes. The
competitor A's hole expansion ranged up to 15um, while the Mega Muscle Drill had only a 6um
variation.
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Unbelievable Processing Efficiency! Drilling feeds exceeding 1,000mm/min!

BSEHMITEDEE F=1,140mm/minZXR tIHEREH110mER

In the processing of alloy steel, feed rates of F=1,140mm/min were achieved, with overall cutting lengths of 110m.

EHRIE TRS-HO-5D ¢ 10.5 F IJ ,b mII"fa Number of Holes (9]
Tool : Drills 500 1,000 1,500 2,000 2,500 3,000
WHIE
Work Material SCM440%#H 2,60077 (holes) J EEFE

= 3 oles Wear
EEE:JFE 80m/min (2,430min") R D-o0

g Speed 2,2007X (holes) J R
XD R 1,140mm/min(0.47mm/rev) -
TURE 50mm (G&b) 1,075 otes R
DepthLOf Hole (Through) ftittm A e ?_r,ea:age
SIHHE] AL EHE] Competitor A 1,0007 hotes) é:e}iage
Coolant Water Soluble
Bt BRIty
Machine Horizontal Machining Center
BTEERLR WL KD
Tool wear comparison

TRS-HO-5D {3t A competitor A

SEHOMIEHN T, 0.47mm/revDFEEDIMIDI. fhitRARK
BBRCREIPEEVLEGICEODTVET, LH L. XATYRILRUILIEE
2,200 (YJHIR110mM) ZB X SMAZEEERTREL. BHDTHEE
ZRELESBE U, NIBAKRDNSYFHERTIE, flittm A 25 umlc
WU AATYRIVRUILB TN T umERE LI TERZRELTVLE T,

0.05

0.04

0.02

0.01

Changes in amount of hole oversize

—=— TRS-HO-5D
—=— {ihitt5 A Competitor A

.
2,600
(R)

. . . .
1,000 1,400 1,800 2,200

I ITEL Number of Holes

An example of hole processing in alloy steel. At high feed drilling of 0.47mm/rev,
Competitor A's drill was found to be unstable in hole size as well as having low tool
life. However, the Mega Muscle Drill exceeded 2,200 holes (cutting length of 110m)
of tool life, limited by normal wear, thus decreasing overall tooling and part cost per
unit. When comparing the hole expansion values, Competitor A was found to have a
large variation of up to 25um. While the Mega Muscle Drill had up to 11um.

E30HRCOSEMINITTEDERE F=1,010mm/min’%ERi3

Feed rates of F=1,010mm/min were achieved in 30HRC alloy steel.

EHATE _HO- RUJL HINI7RE Number of Holes )
Tool TRSHO-SD ¢10.8 Drills 500 1,000 1,500 2,000 2,500 3,000
RHIME
Work Material SCM440(30HRC) 2,0007 (noles) J %ﬁ
AR : . RS-HO-5D
Drilling Speed | /OM/min (2,060min!) 1,7 003 trotes) J ol
=02 1,010mm/min(0.49mm/rev) ™ an —
RS 50mm G&D) fhits A 78 retes v
Dept? of Hole - (Thj’OUEh) Competitor A 300}"( (holes) Abnormal wear
BRI AL EHE]
Coolant Water Soluble
{EFAtER W~y —voitevy = 2
Machine Horizontal Machining Center .I:—:fgﬁthﬁ'x
— Tool wear comparison
30HRCOEZMOMIEHI T, XDEO.49mm/revDFiED
MIDA. itm ARRRICEEERPIBICTHAICE>TVE

o WMUTAATYRILRUILIE 1,700 7% ($78IR 85m) DEEIMT
ZIERERCRE. BIfEORH - HEIRZ—EICRE. B5DITE
BERETEFH UK,

An example of hole processing in 30HRC alloy steel. At high feed drilling of
rates such as 0.49mm/rev, Competitor A's drill shows abnormal wear and
premature breakage. After the drilling of 1,700 holes, the wear of the Mega

Muscle drill was normal, thus allowing for more regrinds and processing time
per drill, reducing the overall process cost.

TRS-HO-5D

1@*:':5': A com

=

petitor A

ol
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) ECDT—FTEDEZER F=1,000mm/minE&Xx!!!

DRILL Unbelievable Processing Efficiency! Drilling feeds exceeding 1,000mm/min!.

B30HRCOSEMINTI TEDEE F=1,120mm/minZXI1} {IEHIEH117mEX

In the processing of 30HRC alloy steels, feed rates of F=1120mm/min were achieved, with cutting lengths in excess of 117m.

EETE RUJL INIITEN Number of Holes ((29)
Tool TRS-HO-5D ¢6.8 Drills 1,000 2,000 3,000 4,000
HWHIME | 5cM440(30HRC)
Work Material 4,0007R (holes) ) B
YRR - . . e
Driling Speed | 7OM/min (83,280min") 0-5D
X 3,440 (holes |23
=0 1,720mm/min(0.34mm/rev) — J iear
TURE 34mm (lEb)
Depth of Hole (Blind) I 18
N - — 1 34/"( (holes) Breakage
gﬂﬁ:];ﬂ]tﬁu ﬁ;ﬁ’f’x"stﬂlﬁg‘flﬂﬁﬂ fhtt@mA |
oolan’ ater Soluble i
- ‘ Competitor A 3937 (otes) 18

ﬁﬁﬁ%w *ﬁﬁﬁ?y:ydtyg - Breakage
Machine Horizontal Machining Center

S0HRCOBEMNT T, MR- G- BT EERLER WE KR DLEER

BECHICETFMOIFEH T, Tool wear comparison Changes in amount of hole oversize

0.34mm/revD/mEDMI DI 003

H. @ ARIEBERET2E R

EBIE, WULT XHTYRILRY
V(& 3,440 (FJHIR117m) Zi8
ATIEREFRF, NOILAKIF, XA
Y YRILRUILHIITAIER D SR
XTRICTOUMUTTHRL. E
DINSYFHEuMERBEDOREN
ZERE,

An example of high precision and long
tool life in 30HRC alloy steel. At high
feed drilling of 0.34mm/rev, Competitor
A's 2 flute drill suffered from premature
breakage. The Mega Muscle Drill
achieved a long tool life of 3,440 holes
(cutting length of 117m) with normal
wear at the end.

—=— TRS-HO-5D

0025 4 —=— {th#tf A Competitor A ~~77 " 7C

0.02

0.015

. . . . . .
300 800 1,000 2,000 3,000 4,000

"

IO 7TEL Number of Holes &0

EEMINTITEDEE F=1,430mm/minZX1R {JHIRH120miBX

In the processing of mild steel, feed rates of F=1,430mm/min were achieved, with overall cutting lengths exceeding 120m.

BHRTE RUJL INIIRER Number of Holes (9]

LA TRS-HO-5D ¢ 10.5 Drills 500 1,000 1,500 2,000 2,500

HRHIME

Work Material 85400 — wEE

R a5 2,400 (rotes) i
JES : . 0

Driling Speed | 1 00M/min (3,030min™")

=D EE 1,430mm/min(0.47mm/rev)

TURE 50mm (G&D) s 2,4007 (rotes) BT

Depth of Hole (Through) 0 Continue

BIHEIHE] AL

Coolant Water Soluble

e T M2, 4007 TR ONEERSHE

Machine Horizontal Machining Center ‘ P°t° of point wear after 2,400 holes

UIDKFBREORELZVRMTMOIMIER T, EExHbiXDE
0.47mm/revCHAHI YR ILRU)VIE 2,400 7% (HEIF 120m)
REDREMIZRER. —fAMETE. NSYFICKDEIDLFS
DRI DIEEHN DT TOT, JHIEETHBURELTDOLF
ZHRMHERDIRICLE L&D,

An example of hole processing in mild steel, where chip evacuation troubles
occur easily. The Mega Muscle Drill achieved over 2,400 (cutting length
120m) holes, with a feed rate of 0.47mm/rev. Because steel chips can vary
so much, it is recommended to adjust the cutting speed in order to find a
proper shape.
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) ECDT—F TEDEZER F=1,000mm/minE&Xx!!!

L Unbelievable Processing Efficiency! Drilling feeds exceeding 1,000mm/min!

WYV IBEE. MIRAERICKELER

The need for centering is eliminated, contributing to a considerable reduction in machining time

TRS-HO-8D (5% m) | fthitm A RUIL INI7VEY Number of Holes (9]
{ERETE (Special Order Product) | Competitor A Drills 200 400 600 800 1,000 1,200
Tool 90" EYHUVIEL | 90"ty UV IED e o8 : : : '
T e Geere centering R . 1,0807R (holes) o ﬁﬁ:{ﬁ'&
Work Material FC250 e oR
MITE | RULMT RuLT | wvsuvomr | HEHE@A 1,0807% totes 2 REREHAIRS
Process Drilling Drilling Centering Competitor A Wear limit
YIHERE 80m/min 90m/min 80m/min r /. =
Drilling Speed | (1,590min ") (1,790min") | (2,120min") L) 0807 \ﬂﬂIfé@%ﬁE*tEE

Photo of point wear after 1,080 holes

EDRE 1,020mm/min | 540mm/min | 630mm/min
Feed (0.64mm/rev) | (0.3mm/rev) |(0.3mm/rev)
TURE 105mm G&D)
DepthLof Hole (Through) 8mm
18&kbH 157¢
Holes per part (Holes)
HIREHA] B MEIEIHE]
Coolant Water Soluble
At (TG ik
Machine Horizontal Machining Center
1481 DIITHE 175% (sec) | 8.5 (sec)
Cyf:lle time per part 92# (sec) 183.5% (sec)
WA (70 1,0807¢
Tool life (Holes)

HEH (112m) SIHIE TOIMN IR

*Drilling time until a fixed cutting distance (112m)

BHRBCTOEFTY, EROMITIE. RENIMFHIOD
REVHIVIIZTEOTVE LI, XHYYRILRY
WTREVSUVITEUTMIAEC. TENESE
LIS EDEEE 1.88(&F TH L. MNTHERS. Ti2H!
WEGHET1.98BETHALLE L. EIC. RUILD
TAMES. HERDIIRIFH TIE T XM E AR,
r=%ILTOIRA MERHELHIFIFFHITI,

In this example, the customer was using a standard 2
flute drill with a center drill, and having problems with hole
accuracy and run out. Now with the Mega Muscle Drill,
the customer no longer uses the center drilling process,
and has no problem with hole accuracy and has increased
their feed rate almost 2 times. Because of the higher feed
rates, and changing from two processes to one, the overall
productivity has increased by 2 times. Total productivity
cost was drastically decreased because of the reduction of
one operation along with the increase of feed rates which
decreased cycle time.

BEHINTIT:EDEE F=1,270mm/minZXIR §EE2.2(Z(CKiFk=E

In the processing of cast iron, feed rates of F=1,270mm/min were achieved, with 2.2 times more efficient production rates.

= o RUJL INIIEY Number of Holes (V)
s TRS-HO-5D @14 | BLEA Drills 100 200 300 400 500
RHIME
Work Material FC250
YMiEE | 80m/min 100m/min ne-HO-50 BREEELT il
Drilling Speed | (1,820min ") (2,270min")

EDEE 1,270mm/min 570mm/min BeZt

Feed (0.7mm/rev) (0.25mm/rev) Emm‘éng Ratio

TURS 105mm G&b) 55 fimes

Depth of Hole (Through)

CIMBEE | ACBrEEEEE HAEA | 34657 moies i
Coolant Water Soluble Competitor A Wear
fEFAtE B~y =—votesy

Machine Horizontal Machining Center

JYVIANYR Ay RRIVAROMIEH TS, T
Tld. FMERZENE UTHHLEE XESICUL. B
EYbDEXDERMhERAAICIEEN2.8&ICERE, fib
HEAICKN2. 2 {E0OEREFMERZEMIIL. YA
IIVFAL/2 T ZRBUIIFHITY, HIEEZ
100m/minlC EIF2EICKDEICEEM D[ EHH]
FTEXY,

An example of hole processing of bolt holes on a cylinder
head. Here the machining parameters were adjusted in order
extend tool life. The cutting speed was decreased compared
to the competitor’ s drill, but the cutting feed was increased
2.8 times. As a result, overall tool life was increased by 2.2
times over the competition, and cycle time was reduced by
1/2. Further productivity improvements could be achieved
by increasing the cutting speed to 100m/min.
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— Y CEDFEE F=1,000mm/min#Xx
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Unbelievable Processmg Efficiency! Drilling feeds exceeding 1,000mm/min!

W57 591 I HBFONMITEDER F=1,020mm/minzXRIR HEFE.1{FICKIFLE

In the processing of ductile cast iron, feed rates of F=1020mm/min were achieved, with 5.1 times more efficient production rates.

FEATE TRS-HO-8D ¢ 18 fibitt B A RUJL HNI7VE Number of Holes

Tool (4F5%5) 00000 Competitor A Drills 100 200 300 400
HRHIAE

Work Material FCD450 = ol=inll 3007 (hoies) ﬂiﬁnﬂﬁﬁ
HEEE 80m/min 56m/min = & o
Drilling Speed | (1,410min"") (990minT) Ratio

ED 1,020mm/min 200mm/min bt A 21057 (notes) RiE
Feed (0.72mm/rev) (0.2mm/rev) Competitor A Breakage
TURS 120mm GE&b) -

DepthLof Hole (Through) .Eﬁo;ﬁ;ﬁgg

YIEIHH AGAMELEIEFE Photo of point wear

Coolant Water Soluble

fEFR RV IEUY

Machine Vertical Machining Center

OIEIEFM  Envionmental evaluation

fEATE TRS-HO-3D | fihtt 24K
Tool ®»8.5 Competitor
Elly=1 DIN CK50

Work Material S50C |:A|S| 1 050]
PIHLRE ; -~
Drilling Speed 100m/min (3,750min")
EDIRE 1,420mm/min| 7 10mm/min
Feed (0.38mm/rev) | (0.19mm/rev)
TURE 25mm (&b )

Depth of Hole (Through)
SIEHE AR MELIRIHE]
Coolant Water Soluble
fEFHE B~ Y= 5t% (BT40)
Machine Horizontal Machining Center

EHEEBRMITORHROSEHTT, it
RAICLERYHREZ#N1.415
EDEZIBHETINI. HBR Fmidfbit
RACHENTAEMUECEREN, b—5
JVTCOEEREB5.1EICED 1T9—9HbD
IMIEEH 2540 bEMTEFEM
T, YJEEEZ100m/minlc LIF3 S
T.EICEEEDBE _ENEH]

L EEZb

FENE T,

An example of hole processing in ductile cast iron. The cutting speed, when compared to
Competitor A's drill is 1.4 times greater, and the drilling feed was 3.6 times greater. As a result,
the tool life was 1.4 times greater for the Mega Muscle Drill.Total productivity increased by
5.1 times, and the cycle time per part was reduced by 2 minutes and 40 seconds.Further
productivity improvements could be expected by increasing the cutting speed to 100m/min.

ARy R IV RUIVIT EENRZR. LS U, EAENSEE "B bREH N EZ XIEICHIR

Attt AL

Due to its highly efficient design, the Muscle Drill consumes one-half the electrlcal power of two-flute drills and
significantly reduces the discharge of carbon dioxide! (* Compared to the competitor's two-flute drills)

RUIL

Drills 5

10,0007%&ib CO:=HHHE co. discharge rate

10 15 20 25

(kg-C02)
45

30 35
) L L L )

e

fth#t 2453
Competitor's

two-flute drill

.EE:Z bthﬁﬁ] Productivity Cost Comparison

S U EREICELD In company test

Mttt COHAIZERMETE T\, Look at the back of the catalog.

M@t Zyvavr—2 #eHl+# - FC300 ot it TRS-HO-5D | Rt D
Item Name : Transmission case Work Material Competitor Ratio TRSADYIEZ [CKL DR
22 Cgﬁiieﬁor %gﬁgﬁ ﬁjﬁﬁrﬁiﬁf%ggrinds 8 [ (Times) 8 E(Times)| 100% Advantages of Tool Change

N #85 e || e 3.74M Yen 285M@(yen | 76% LRsHEE
B 34mm o] XA 0.96F (ven) 0.73M(yen) | 76% 92,7503 )
e - 120m/min 100% | FHEMITE  onthiy) 300,0007% (Hole) | 300,0005% (Hole) | 100% 1,113,0000/%,..,
E‘eﬁﬁ%ns Per Minute| 500min” 100% ﬁjﬁﬁﬁiéz JF@ + Regrind) B0 (pe) 40 (pc) & Macfﬁfﬁ%ﬁﬁgﬁﬁings

e 945mm/min o) [ g SO 754 o) 5&@c) | 67% 6,071 8.5 o
MR 5,0007% (Hole) 150% | A RUVERE o oty | 392250M(ver) | 299.500Men | 76% 72,857 /% .
QRSO OMTEE 2.16% (sec) a0 | BHTOLTEm 10,7944 (min) 47224 min) | 44% .

il P Oaw | 18.700R e i e sk e, e | 100% 98,821 { ontn
Dl MEHEEM | 4.800Mven 115% | FHFSIIRASR - tonth) 10,794 (ven) 4722@(en) | 44% 1,185,857 /%
EDERE2.3Z. MR 1.BELBHELERFGEERIR, IRESHEIE. FETHWI18HAM In this example, the cutting speed was increased by 1.5 times, and tool life and

(TEEMZFEMECEL) . RRERERFMRIEIZ MIRICAE TR,

efficiency was increased by 2.3 times. The cost savings of approximately, 118 million

yen per year was achieved.

(calculated by drill list price)
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ecommended Drilling Conditions

“M_ MILD STEELS-LOW CARBON STEELS CARBON STEELS ALLOY STEELS
TRHlAE SS400.S10C S35C.S50C SCM.SCr.SNCM
~150HB ~210HB 16~28HRC
~B500N/mm? ~710N/mm2 710~900N/mm?
N . . .
ATHERE 80~ 120m/min 80~ 120m/min 60~90m/min
PANE ClEnEE EDhE ClEnEE EbhE ClE5EE EbE
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 ~ 03 5,300 021 ~0.3 4,000 021 ~ 03
7 4,500 0.25 ~ 0.35 4,500 0.25 ~ 0.35 3,400 0.25 ~ 0.35
8 4,000 028 ~ 0.4 4,000 028 ~ 0.4 3,000 028 ~ 0.4
9 3,500 0.32 ~ 045 3,500 0.32 ~ 0.45 2,700 0.32 ~ 0.45
10 3,200 035 ~ 05 3,200 0.35 ~ 05 2,400 035 ~ 05
11 2,900 0.39 ~ 055 2,900 0.39 ~ 0.55 2,200 039 ~ 05
12 2,700 042 ~ 0.6 2,700 0.42 ~ 0.8 2,000 0.42 ~ 0.54
13 2,400 0.46 ~ 0.65 2,400 0.46 ~ 0.65 1,800 0.46 ~ 0.59
14 2,300 049 ~ 0.7 2,300 0.49 ~ 0.7 1,700 0.49 ~ 0.63
16 2,000 048 ~ 0.72 2,000 0.48 ~ 0.72 1,500 0.48 ~ 0.64
18 1,800 054 ~ 081 1,800 054 ~ 081 1,300 054 ~ 0.72
pas
=g N
ALLOY STEELS bt 9794“’ﬁ§*
*&‘E’UM SCM.SCr.SNCM CAST IRON DUCTILE CAST IRON
WORK MATERIAL 58~35HRG FC250 FCD450.FCD600
|‘ . . .
BTHIREE 60~90m/min 80~ 120m/min 60~ 100m/min
PANE ElEmEE EbE ElEnERE EDhE ElE5ERE EbE
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 8.400 0.18 ~0.3 5,100 0.18 ~ 0.25
6 4,000 021 ~03 5,300 021 ~0.36 4,200 021 ~ 03
7 3,400 0.25~ 0.35 4,500 0.25 ~0.42 3,600 0.25 ~ 0.35
8 3,000 028 ~ 0.4 4,000 0.28 ~0.48 3,200 0.28 ~ 0.4
9 2,700 0.32 ~ 045 3,500 0.32 ~0.54 2,800 0.32 ~ 0.45
10 2,400 0.35~ 05 3,200 0.35 ~0.6 2,500 035 ~ 05
11 2,200 0.39 ~ 0.5 2,900 0.39 ~0.66 2,300 0.39 ~ 0.55
12 2,000 0.42 ~ 0.54 2,700 0.42 ~0.72 2,100 042 ~ 06
13 1.800 0.46 ~ 0.59 2,400 0.46 ~0.78 2,000 0.46 ~ 0.65
14 1,700 0.49 ~ 0.63 2,300 0.49 ~0.84 1,800 049 ~ 0.7
16 1.500 0.48 ~ 0.64 2,000 0.56 ~0.8 1,600 0.48 ~ 0.72
18 1,300 0.54 ~ 0.72 1,800 0.63 ~0.9 1,400 0.54 ~ 0.81

(22} o » wn =

FTFREL,

. FUEREICEL TR ERFhOewaLy reAL. FUIL
DIEN120.02mmELTF IS WA TTF LY,
AREIMORFHIL o H V) TV BT, Foh & IREINES

SHEVREBICLTT L,

CEROBEEVEITEN TIVORRICEYE T, HHEBED

TAIWE—FDTEELTTI,

. COUNEISARAERE, KRERIAFZ ERTIHEENEDTT,
L KB TIERE L FIREE20FUTOREDEDEFEATEL,
RMYIERAR £ 320152 BAB TV 2 DRI, IHIREZ30% T

1. The indicated speeds and feeds are for water soluble oil.

2. Suitable cutting fluid is water-emulsifiable high density oil (less than 20 times dilution).

3. When using non-water soluble oil or water-emulsifiable (over 20times dilution), reduce drilling
speed by 30% .

4. When inserting a drill into the machine, use a collet that does not have any scratches or dust
located within internal bore. Also, reduce deflection of drill to less than 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 a breakage. Make sure that a filter is attached to the oil feeder.

10
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Super-efficient drilling for a worldwide productivity revolution!

Three-flute carbide Mega Muscle Drills achieve tremendous energy savings!

teza-6@

Tool life = 6 times

raprunsy-180%

Reduction in tool usage = 180 pieces (fti#t247F(Z%f L) (Competitor's two-flute drill)

mreman-2300smn, =

'ﬁu;ﬁt;&'ﬂ% Reduced electric power consumption 400 hours/year

—s122059y=D 6 O 5/ 51

Reduced machine operation 5.6 million Japanese Yen/year

REMCIEFERERIR

Long life reduces the number of tools used

Reduction effect

. 0 : NHZBE Wear limit
9,6005(holes) | #ikETATEE ¢ 1365

50%#1

4008 (hours)
- ‘ 50% reduction! ' Continue ' minutes
oo N R o S : N T A e rrrererererererereny
skt S 245 ‘ ‘ : : Ab A LGS w4
Comp:?itor‘s 800EsM (hours) 1.6007(holes) | 6 times the tool life ‘ égiage ﬁnutes
two-flute drill | I { I { I | i I i I | 1 i I i ‘
0 200 400 600 800 0 2,000 4,000 6,000 8,000 10,000
FERINTHEM  Annual production time oy HNIX%  Number of Holes

HRWTOZTUINTEHITY, fhttRAIF1,600NTRIEHE
=] _HO-
BRIS DA s UBBICESTOET A, XA R KU 8 Al
: L2fEDEEERTMIL. 9,600 (YIHIR 241 m) & 615D
YA E SSA004E T=UTH, AEERFEMTRETENTTET T, "EHOZ
Work Material WINITOAEZDMRIE. FBH D 400 B DIEHME. =2 imR
o BEDS560 FMHEIEEER. EFRTEFERERF. 215405
gﬂ'ﬁuﬁ’f 5 100m/min (2,950min ") 35 AN, 180K DI EBENHIRIHRFE Ul XHIYYRIL
IS L= RULIE. TEEBHOHBEEEAREIRT 2T I0Y—ES
RO 1,770mm/min| 885mm/min CHBOFRT.
Feed (0.6mm/rev) | (0.3mm/rev) An example of multiple hole processing in mild steel. In this example the Mega Muscle Drill was
— R processed at feed rates twice as fast as the competition. Competitor A’ s drill was able to 1,600 holes
A 25mm(G&EDb) until breakage, while the Mega Muscle Drill was able to complete 9,600 holes (cutting length of 214m)
Depth of Hole (Through) with only normal wear, which is 6 times the tool life over the competitor. This resulted in an annual
e savings of approximately 400 production hours, equally an annual savings for this customer of 5.6
SIHLHA AR MECIHIEA million yen. It also resulted in an annual tool consumption decrease of 215 drills per year to only 35 per
Coolant Water Soluble year, a difference of 180 drills. The Mega Muscle Drill is an eco-friendly drill, which greatly reduces the
& R BTy =S EYs consumption of tools as well as electrical power.
Machine Horizontal Machining Center

&Eél&b‘ﬁb\b\fc e<felc &Safe use of cutting tools

OLEAFEATAMIL WIBTIBBRIHENT. L OREF BRIRENBELS BELICEREFRIELT @Use safety cover, safety glasses and safety @Stop cutting operation immediately if you hear
FTHN—REAH R RLUELFEALTTE, Fauv, .shoes during operation. .any strange cutting sounds.
52Xy ~ - 3 ol A\ T Do not touch cutting edges with bare hands. Do not modify tools.
A =Thl b C8ES. : )
.ﬂ]f"}jgii’(ih?jf \\T—Fé; \\" .I“Ui_%?ux‘f“_(;zéi‘“ H0 @Do not touch cutting chips with bare hands. Chips @Please use correct tools for the operation.Check
OCTURF TS AL TTALY, @i TAICTROTERBETOTTE, will be hot after cutting. dimensions to ensure proper selection.

@ LEDYINN B/ EAERIELTTEN, @Stop cutting when the tool becomes dull.

QHRZIIOVWTIE, BICHR -KRET>THUEITOT. FEALEHIZO @ Tool specifications subject to change without notice
TEBRAREERTIHErHYET,

&Y A—1 2=/ OSG CORPORATION

3-22 Honnogahara, Toyokawa, Aichi 442-8543 Japan
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5 (
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