EMULE

Pe3boHape3Ha TexHosorus
Thread Cutting Technology

" —\V;| & | =] =1 YHuBepcanyu Pe36oHape3Hu n Pe360BanLioBalLyt METYULYM 3a NOYTU BCUYKN MaTepuani
m Versatile Taps and Cold-forming Taps for almost all Materials




YHUBEpcanHu pe3toBn MHCTPYMEHTH
3a LIKPOK CMEKTbP Ha NPUNoXeHue

Te 0bpaboTBaAT pa3nnuyHN MaTepuanu?

Bawwure Bapupaln pasmepu?

Bue He uckate fja cu KynyBaTe CnewLuanHi MHCTPYMEHTH 3a
BCEKM MaTepman, KoiTo obpaboTeare?

BaluuTe MHCTPYMEHTANHN CKNaf0Be BUAMMO e HamanesT?

Hue nmame pelueHwe!

MULTI - Pe3boHapesHu 1 Pe3tosanLioBatuy - Metuunum

C MULTI-Pe3boHape3HuTe 1 Pesbosanuosallute - Metunum - EMUGE
ce nocTura yHuBepcanHa ynotpeba B Han-4ecTo CpeLlaHuTe
BuoBe tmaTepnanu. TaxHaTa cneuypnanHa TEXHONOrUs Tonepupa
He Camo pasNnyHN BULOBE MaTepuani, Ho CbLLo Taka 1 rofsMo
pa3Hoobpa3ue 0T Jlerupalim enemMeHTH, NPOMEHSLLMTE Ce
yCnoBKs Ha paboTa 1 0XNaXAaLLM TEYHOCTM.

Cneuymantu Bepcum 3a
LUMPOK CNEKTHP OT NPUIOKEHUS

Rekord 1/2 A-MULTI-NT2

Rekord 1/2 B-MULTI-NT2

Enorm 1/2-MULTI-NE2

Rekord 1/2 A-MULTI-GLT-1

Rekord 1/2 B-MULTI-GLT-1

Enorm 1/2-MULTI-GLT-1

InnoForm 1/2-MULTI-SN-NT2

InnoForm 1/2-MULTI-SN-GLT-1

The versatile thread tools
for a wide range of applications

Do you machine different materials?

e Your lot sizes vary?

You do not want to procure special tools for each material
to be machined?

You want to keep your tool inventory compact and well organised?

We have the solution!

MULTI taps and MULTI cold-forming taps

MULTI taps and MULTI cold-forming taps can be used in a versatile
range of applications in the most common materials.

Their special technology is suitable both for various materials and
highly different alloy elements, changing conditions of applications
and coolant-lubricants.

Special versions
to cover a wide range of applications

e



0TNMYHA ALATOTPARHOCT M NPUBJIEKATENIEHO CbOTHOLLEHKME
LleHa-Ka4yecBO0 3a MaKCMMaJiHa NPpon3BOAUTEJTHOCT

I

LleHa - Price

Mpepnarar ce B Ha-4eCTO CPeLLAHUTE
pa3mepu Ha pe300BUTE CUCTEMM

MeTpuyHa ISO-Pe3ba eapa ctbnka DIN 13
MeTpuyHa ISO-Pe36a cutHa ctbnka DIN 13
YHudmunpana-Pe36a eapa ctonka ASME B1.1
YHucuumpana-Pesba cutHa ctbnka ASME B1.1

Tpb6Ha unnueapuyHa pesba no DIN EN IS0 228

Mopxopsawum 3a

W3non3saHe B maTepnanHuTe rpynu
CTomaHu

Hepbxaaemu cTomaHm

YyryHu

Hexenesuu matepuanu

Excellent tool life and an attractive
cost-benefit ratio for highest productivity

EdekTuBHOCT - Capacity

Available in the most common dimensions
of thread systems

ISO Metric coarse thread DIN 13

ISO Metric fine thread DIN 13

Unified coarse thread ASME B1.1

Unified fine thread ASME B1.1

Whitworth pipe thread DIN EN ISO 228

Suitable for use
in the material groups

Steel materials

Stainless steel materials

Cast materials

Non ferrous materials

w



EMUEE Matepuanu 1 pexxumm Ha pabota - Product Finder and Cutting Data

Please note:

The cutting speeds and circumferential speeds (v, in m/min) listed in
the respective columns are standard values which have to be adjusted
to individual work conditions (material, lubrication, machine etc.).

The suitability is marked as follows:

- Tap/Cold-forming tap is very suitable
- Tap/Cold-forming tap is suitable

Mons, 00bpHeTe BHUMaHUE:

CkopocTuTe Ha psidaHe 1 neputepHUTe CKOpOCTH (Vg B m/min), M30pOeHN B CbOTBETHUTE
KOJOHM Ca CTaHAAPTHN CTOAHOCTH, KOUTO TPAGBA A Ce KOpUrupaT cropes MHAMBUAYanHUTe
yCnoBus Ha paboTa. (Matepuany, CMa3saHe, MaLUMHN 1 ap.)

MpuropgHocTTa e 0T6ENs3aHa, KakTo cnessa:

- Pe306oHape3Hu meTuuLm/ Pe300BanLoBalLy METYULM Ca MHOTO NOAXOAALUN
- Pe36oHape3Hn MeTunLy/ Pe360BanLoBaLLy METYULY ca NOAXOASLM

‘} = suitable coolant-lubricant
E = Emulsion
0 =Thread cutting oil
P =Thread cutting paste

‘5 = noaxopdila oxnaxnaaila Te4HoCT, CMa30o4Hn macna

E = emyncus
0 = pe36oHape3Ho Macno
P = pe36oHape3Ha nacra

[ﬂw = DIN form / threads (chamfer length)
MW = DIN form / threads (lead taper length)

[ﬂw = DIN chopma/Xop, (4b/HKMHA HA CKOCSIBAHE)
MW = DIN chopma/Xop, (6p. HaBUBKM NOABEXAALL, KOHYC)

00xBaT Ha NPUNOXEHWe — MaTepuanm Matepuan-osHayenne | Matepuan-Homep
Applications — material Material examples Material numbers
Stahlwerkstoffe Steel materials
KaltflieBpressstahle, Cold-extrusion steels, Cql5 1.1132
1.1 Baustéhle, Construction steels, < 600 N/mm?2 S235JR (St37-2) 1.0037
Automatenstahle, u.a. Free-cutting steels, etc. 10SPb20 1.0722
Baustahle, Construction steels, E360 (St70-2) 1.0070
2.1 Einsatzstéhle, Cementation steels, < 800 N/mm2 16MnCr5 1.7131
Stahlguss, u.a. Steel castings, etc. GS-25CrMo4 1.7218
P Einsatzstéhle, Cementation steels, 20MoCr3 1.7320
3.1 Vergiitungsstéhle, Heat-treatable steels, <1000 N/mm? 42CrMo4 1.7225
Kaltarbeitsstéhle, u.a. Cold work steels, etc. 102Cr6 1.2067
Vergiitungsstahle, Heat-treatable steels, 50CrMo4 1.7228
41 Kaltarbeitsstahle, Cold work steels, <1200 N/mm2 X45NiCrMo4 1.2767
Nitrierstahle, u.a. Nitriding steels, etc. 31CrMo12 1.8515
Hochlegierte Stéhle, High-alloyed steels, X38CrMoV5-3 1.2367
5.1 Kaltarbeitsstéhle, Cold work steels, < 1400 N/mm2 X100CrMoV8-1-1 1.2990
Warmarbeitsstéhle, u.a. Hot work steels, etc. X40CrMoV5-1 1.2344
Nichtrostende Stahlwerkstoffe Stainless steel materials
1.1 Ferritisch, martensitisch Ferritic, martensitic < 950 N/mm2 X2CrTi12 1.4512
M 2.1 Austenitisch Austenitic < 950 N/mm?2 X6CrNiMoTi17-12-2 1.4571
3.1 Austenitisch-ferritisch (Duplex) Austenitic-ferritic (Duplex) < 1100 N/mm?2 X2CrNiMoN22-5-3 1.4462
4.1 Austenitisch-ferritisch hitzebesténdig (Super Duplex) Austenitic-ferritic heat-resistant (Super Duplex) < 1250 N/mm?2 X2CrNiMoN25-7-4 1.4410
Gusswerkstoffe Cast materials
- 2 - - -JL-
}; Gusseisen mit Lamellengrafit (GJL) Cast iron with lamellar graphite (GJL) ;gg_igg mmmz Em_gjtggg ggggg; E”_jt_}ggg
K Gusseisen mit Kugelgrafit (GJS) Cast iron with nodular graphite (GJS) gggggg “;mmz Eé\lN%lJSs%Oo%? (E?(?G%‘tg) E“jg]g?g
. I ) ) . ) . . 300-400 N/mm?2 GJV 300
Gusseisen mit Vermiculargrafit (GJV) Cast iron with vermicular graphite (GJV) 400-500 N/mm2 GIV 450
) ) 250-500 N/mm2 EN-GJMW-350-4 (GTW-35) EN-JM-1010
42 Temperguss (GTMW, GTMB) Malleable cast iron (GTMW, GTMB) 500-800 N/mm?2 EN-GJMB-450-6 (GT5-45) EN-JM-1140
Nichteisenwerkstoffe Non ferrous materials
Aluminium-Legierungen Aluminium alloys
1.1 < 200 N/mm2 EN AW-AIMn1 EN AW-3103
1.2 Aluminium-Knetlegierungen Aluminium wrought alloys < 350 N/mm2 EN AW-AIMgSi EN AW-6060
1.3 < 550 N/mm?2 EN AW-AIZn5Mg3Cu EN AW-7022
14 Si< 7% EN AC-AlMg5 EN AC-51300
1.5 |Aluminium-Gusslegierungen Aluminium cast alloys 7% < Si<12% EN AC-AISi9Cu3 EN AC-46500
1.6 12% < Si< 17% GD-AISi17Cu4FeMg
Kupfer-Legierungen Copper alloys
21 Reinkupfer, niedriglegiertes Kupfer Pure copper, low-alloyed copper < 400 N/mm2 E-Cu 57 EN CW 004 A
22 Kupfer-Zink-Legierungen (Messing, langspanend) Copper-zinc alloys (brass, long-chipping) < 550 N/mm?2 CuZn37 (Ms63) EN CW 508 L
2.3 Kupfer-Zink-Legierungen (Messing, kurzspanend) Copper-zinc alloys (brass, short-chipping) < 550 N/mm?2 CuZn36Pb3 (Ms58) EN CW 603 N
24 Kupfer-Aluminium-Legierungen (Alubronze, langspanend) | Copper-aluminium alloys (alu bronze, long-chipping) < 800 N/mm?2 CuAl10Ni5Fe4 EN CW 307 G
25 Kupfer-Zinn-Legierungen (Zinnbronze, langspanend) Copper-tin alloys (tin bronze, long-chipping) < 700 N/mm?2 CuSn8P EN CW 459 K
N 2.6 | Kupfer-Zinn-Legierungen (Zinnbronze, kurzspanend) Copper-tin alloys (tin bronze, short-chipping) < 400 N/mm?2 CusSn7 ZnP%(Rg7) 2.1090
. . < 2
g; Kupfer-Sonderlegierungen Special copper alloys =1 igg mmmZ (y\.\l\'llePCC(?® 485))
Magnesium-Legierungen Magnesium alloys
[ 31 Magnesium-Knetlegierungen Magnesium wrought alloys < 500 N/mm?2 MgAI6Zn 3.5612
| 32 Magnesium-Gusslegierungen Magnesium cast alloys < 500 N/mm2 EN-MCMgAI9Zn1 EN-MC21120
Kunststoffe Synthetics
4.1 Duroplaste (kurzspanend) Duroplastics (short-chipping) Bakelit, Pertinax
42 Thermoplaste (langspanend) Thermoplastics (long-chipping) PMMA, POM, PVC
43 Faserverstdrkte Kunststoffe (Faseranteil < 30%) Fibre-reinforced synthetics (fibre content < 30%) GFK, CFK, AFK
44 Faserverstarkte Kunststoffe (Faseranteil > 30%) Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK
Besondere Werkstoffe Special materials
5.1 Grafit Graphite C 8000
52 Wolfram-Kupfer-Legierungen Tungsten-copper alloys W-Cu 80/20
5.3 | Verbundwerkstoffe Composite materials Hylite, Alucobond
Spezialwerkstoffe Special materials
Titan-Legierungen Titanium alloys
. Reintitan Pure titanium < 450 N/mm?2 Til 3.7025
.2 y . - <900 N/mm2 TiAIBV4 3.7165
; Titan-Legierungen Titanium alloys < 1250 N/mm?2 TiAIAModSn2 37185
S Nickel-, Kobalt- und Eisen-Legierungen Nickel alloys, cobalt alloys and iron alloys
21 Reinnickel Pure nickel < 600 N/mm2 Ni 99,6 2.4060
. . . . < 2
2:23 Nickel-Basis-Legierungen Nickel-base alloys > 1388 mmz InMc%mIﬂ% giggg
. . < 2 i
g Kobalt-Basis-Legierungen Cobalt-base alloys - 1ggg mmmz l:_ld;;:]?sﬁgss 54964
.6 Eisen-Basis-Legierungen Iron-base alloys < 1500 N/mm? Incoloy 800 1.4958
Harte Werkstoffe Hard materials
1.1 44 - 50 HRC Weldox 1100
H 12 50 - 55 HRC Hardox 550
1.3 Hochfeste Stéhle, gehértete Stéhle, Hartguss High strength steels, hardened steels, hard castings 55 - 60 HRC Armox 600T
14 60 - 63 HRC Ferro-Titanit
15 63 - 66 HRC HSSE




Pe36oHape3Hn MeTyLm

Pe3boBanuoBalLy MeTYnLm

Taps Cold-forming Taps
Rekord Rekord Rekord Rekord Enorm Enorm InnoForm InnoForm
A-MULTI A-MULTI B-MULTI B-MULTI MULTI MULTI MULTI-SN MULTI-SN
NT2 GLT-1 NT2 GLT-1 NE2 GLT-1 NT2 GLT-1
> c/2:3 c/23 B/45 B/45 c/23 c/23 c/2-3 c/2-3 WAA A
& E/O/P E/0/P E/O/P E/O/P E/O/P E/O/P E/0/P E/O/P &
AbnGounta Ha max. 2 x dy max. 3 x dy max. 2,5 X dy max. 3 x dq Abnbounta Ha
pes6ara v Bug pes6ara v Bug
Ha 0TBOpa H H Ha 0TBOpa
Thread depth Thread depth
and hole type — —_— — and hole type
[ 6 6 6 6 7 7 16 16 ]
MF 8 8 8 8 9 9 17 17 MF
UNC = 10 10 1 1 = = UNC
UNF - - 12 12 13 13 - - UNF

5-25 15-45 5-25 15-45 5-25 15-45 20-80
5-20 10-40 5-20 10-40 5-20 10-40 10-40 20 - 60
2-15 5-25 2-15 5-25 2-15 5-25 5-25 10-40
2-10 5-20 5-20 5-20 10-30
-10 5-20 2-10 5-20 5-20 10-25 1) 1.1
10 5-20 2-10 5-20 5-20 1 10-25 1) 21 M
5-15 5-15 5-20 1) 3.1
4.1
10-25 15-45 10-25 15-45 10-25 15-45
10-20 10 - 40 10-20 10-40 10-20 10-40
5-20 10-30 5-20 10-30 5-20 10-30 10-30 20 - 60
5-15 10-25 5-15 10-25 5-15 10-25
5-15 10-25 5-15 10-25 5-15 10-25
5-10 10-20 5-10 10-20 5-10 10-20
10-25 15-45 10-25 15-45 10-25 15-45
10 - 20 10 - 40 10-20 10 - 40 10-20 10 - 40
10-20 15 - 40 10-20 15-40 10-20 15-40 15-40 20 - 60
10-20 15 - 40 10-20 15-40 10-20 15-40 15-40 20 - 60
10-30 10-30 10-30
20-40
20 - 60 20-60 40 - 80
2-10 5-25 -10 5-25 2-10 5-25
2-10 5-25 10 5-25 10 5-25
-20 10-30
1-5 2-10
5-25 10-40
10-20 10-20
1.1
1.2 H
4
.5

1) C emyncusi orpaHuyeHo uanonasane - Restricted application possibilities with emulsion



EMUGE

MeTpuuHa 1S0-Pe36a egpa ctonka DIN 13
ISO Metric coarse thread DIN 13

MULTI - Pe3boHapesuun metumum - MULTI Taps

60°

M

I3
Io O
Sl —- —'g — — ——= DIN31
i
Iy O
Hel— | — —= __| DIN 376
[Jonyck - Tolerance 6HX BHX ISO 2/6H ISO 2/6H
Nokputue - Coating NT2 GLT-1 NT2 GLT-1
TexHunyecka uHpopmauus
Technical information
W c/2-3 c/2-3 B/4-5 B/4-5
‘) E/O/P E/0/P E/O/P E/0/P
max. 2 X dy max. 3 x dy
[bn6ounHa Ha pesbaTa u BKA Ha 0TBOPam T T
Thread depth and hole type H H
P 1.1-41 P 1.1-41 P 1.1-3.1 P 1.1-41
K1.1-42 K11-42 1.1-2.1 1.1-3.1
Bunose — matepuai w4 N145247) | N146247) | K1142 K 11-42
Applications — material
N 41,51 N 41,51 N 1.4-5,2.4-5 N 1.4-6
N 22,245
DIN 371 WucTtpymenT na.Ne - Tool ident B510D601 B510C101 B5207300 B520C300
] Rekord Rekord Rekord Rekord
y Pasmep 1A-MULTI 1A-MULTI 1B-MULTI 1B-MULTI
0 dq P na.Ne NT2 GLT-1 NT2 GLT-1
mm mm l4 lo I3 g dy O J‘J
M 2 0,4 45 7 12 2,8 2,1 1,6 .0020 ° ° ° °
2,5 0,45 50 9 14 2,8 21 2,05 .0025 ° ° ° °
3 0,5 56 11 18 35 2,7 2,5 .0030 o ° ° °
4 0,7 63 13 21 45 3,4 3,3 .0040 ° ° ° °
B 0,8 70 15 25 6 49 42 .0050 ° ° ° °
6 1 80 17 30 6 49 5 .0060 ° ° ° °
8 1,25 90 20 35 8 6,2 6,8 .0080 ° ° ° °
10 1,5 100 22 39 10 8 8,5 .0100 ° ° ° °
DIN 376 WucTpymeHT uaNe - Tool ident €510D601 €510C101 €5207300 €520C300
] Rekord Rekord Rekord Rekord
4 Pa3mep 2A-MULTI 2A-MULTI 2B-MULTI 2B-MULTI
8 dq P na.Ne NT2 GLT-1 NT2 GLT-1
mm mm 4 lo 0dy O i
M 12 1,75 110 24 9 7 10,2 .0112 ° ° ° °
14 2 110 26 11 9 12 .0114 ° ° ° °
16 2 110 27 12 9 14 .0116 ° ° ° °
18 2,5 125 30 14 1 15,5 .0118 ° ° ° °
20 2,5 140 32 16 12 17,5 .0120 ° ° ° °
22 25 140 32 18 14,5 19,5 .0122 ° ° ° °
24 3 160 34 18 14,5 21 .0124 [} ° ° °

HayuH Ha 3asBsBaHe

Ordering example: B510D601.0020



MULTI - Pe3boHape3Hn metunum - MULTI Taps

MeTpuuHa 1S0-Pe36a eapa ctonka DIN 13
ISO Metric coarse thread DIN 13

60°

M

EMUGE

I3
Io O
i
lo O
el — | — —= __| DIN 376
[Jonyck - Tolerance ISO 2/6H ISO 2/6H
Nokputue - Coating NE2 GLT-1
TEXHVIIHBCII(a MH(hqpmauMﬂ R35 R35
Technical information
W c/2-3 C/2-3
¢ E/0/P E/Q/P
max. 2,5 x di
[lbn6ounHa Ha pesbara v BUA Ha 0TBOpam
Thread depth and hole type
P 1.1-31 P 1.1-41
1.1-21 1.1-31
Bupose — matepuanu y
o X »iE4 K1.1-42 K11-42
Applications — material N 145,245 —
N 22,245
DIN 371 WucTpymenT na.Ne - Tool ident B5503200 B550C300
] Enorm Enorm
y Pasmep 1-MULTI 1-MULTI
0 d P 4 na.Ne NE2 GLT-1
mm mm l4 lo I3 g dy O o
M 2 04 45 4 12 2,8 2,1 1,6 .0020 ° °
2,5 0,45 50 5 14 2,8 2,1 2,05 .0025 ° °
3 0,5 56 6 18 35 2,7 2,5 .0030 ° °
4 0,7 63 7 21 45 34 3,3 .0040 ° °
B 0,8 70 8 25 6 49 42 .0050 ° °
6 1 80 10 30 6 49 5 .0060 ° °
8 1,25 90 14 35 8 6,2 6,8 .0080 ° °
10 1,5 100 16 39 10 8 8,5 .0100 ° °
DIN 376 WucTpymenT uaNe - Tool ident €5503200 €550C300
] Enorm Enorm
y Pa3smep 2-MULTI 2-MULTI
0 d P A na.Ne NE2 GLT-1
mm mm 4 lo 9 dp O i
M 12 1,75 110 18 9 7 10,2 .0112 ° °
14 2 110 20 11 9 12 .0114 ° °
16 2 110 22 12 9 14 .0116 ° °
18 2,5 125 25 14 11 15,5 .0118 ° °
20 2,5 140 25 16 12 17,5 .0120 ° °
22 2,5 140 27 18 14,5 19,5 .0122 ° °
24 3 160 30 18 14,5 21 .0124 ° °

HauumH Ha 3asBsBaHe - Ordering example: B5503200.0020



EMUGE MULTI - Pe3GoHapeaHu meTunuy - MULTI Taps

60°

M F MeTpuuna I1S0-Pe36a cutHa ctbnka DIN 13 \ i i ,

ISO Metric fine thread DIN 13

2 O
Hel— | — —= __| DIN 374
[Jlonyck - Tolerance 6HX ) 6HX IS0 2/6H | ISO 2/6H |
MokpuTue - Coating NT2 ) GLT-1 | NT2 ) GLT-1 |
TexHunyecka uHpopmauus
Technical information
vy c/23 | C/23 | B/45 | B/45 |
‘) E/O0/P E/O/P | E/O0/P | E/O0/P |
max. 2 X dy max. 3 x dy
[lbn6oynHa Ha peaGata 1 BUA Ha 0TBOpam M M
Thread depth and hole type n n
P11-41 | P11-41 | P1131 P1141 |
K1142 | K1142 1121 ) 11-31 )
2““?:%;;:?;‘;‘1:2; wE 4 N145247) | N146247) | K1i42 | K142
o N4151 )| N4151 | IN145245 | N146
N 22,245
DIN 374 MucTpymenT ua.Ne - Tool ident €510D601 c510c101 €5207300 €520C300
| Rekord Rekord Rekord Rekord
Pa3mep 2A-MULTI 2A-MULTI 2B-MULTI 2B-MULTI
0 d P 7 na.Ne NT2 GLT-1 NT2 GLT-1
mm mm l4 lo g do O o
M 6 x 075 80 13 45 34 52 .0229 o ° ° °
8 x 1 90 17 6 49 7 .0251 ° ° ° °
10 x 1 90 18 7 53 9 .0276 o ° ° °
12 x 1 100 18 9 7 11 .0301 ° ° ° °
12 x 15 100 22 9 7 10,5 .0303 ° ° ° °
14 x 15 100 22 11 9 12,5 .0331 ° ° ° °
16 x 15 100 22 12 9 14,5 .0359 ° ) ° °
18 x 15 110 25 14 11 16,5 .0390 ° ° ° °
20 x 15 125 25 16 12 18,5 .0422 ° ) ° °
22 x 15 125 25 18 14,5 20,5 .0438 ° [ ° °
24 x 15 140 27 18 14,5 22,5 .0452 o ° ° °

HauuH Ha 3asBsBaHe - Ordering example: €510D601.0229



MULTI - Pe3boHape3Hn metunum - MULTI Taps

EMUGE

60°
P
M F MetpuyHa IS0-Pe36a cutHa cTbnka DIN 13
ISO Metric fine thread DIN 13
E 't
i
I
el — | — —= DIN 374
[Jlonyck - Tolerance ISO 2/6H | ISO 2/6H |
MokpuTue - Coating NE2 ) GLT-1 |
TexHnyecka uHpopmauus
Technical information e S J
W C/2-3 } c/2-3 }
¢ E/O/P | E/O/P |
max. 2,5 x di
[lbn6ounHa Ha pesbara v BUA Ha 0TBOpam
Thread depth and hole type
P1i31 )| P1141 )
1121 1131 )
Bupose — matepuanu y
o X »E4 K1142 | K1142 |
Applications — material N145245 | N146 )
N 22,245
DIN 374 WuctpymenT ua.Ne - Tool ident €5503200 €550C300
] Enorm Enorm
{ Pa3mep 2-MuLTI 2-MULTI
0 d P 7 na.Ne NE2 GLT-1
mm mm l4 lo g do O o
M 6 x 0,75 80 8 45 34 52 .0229 ° °
8 x 1 90 10 6 49 7 .0251 ° °
10 x 1 90 10 7 5.5 9 .0276 ° °
12 x 1 100 11 9 7 11 .0301 ° °
12 x 15 100 15 9 7 10,5 .0303 ° °
14 x 15 100 15 11 9 12,5 .0331 ° °
16 x 15 100 15 12 9 14,5 .0359 ° °
18 x 15 110 17 14 11 16,5 .0390 ° °
20 x 15 125 17 16 12 18,5 .0422 ° °
22 x 15 125 17 18 14,5 20,5 .0438 ° °
24 x 15 140 20 18 14,5 22,5 .0452 ° °

HauuH Ha 3asBsiBaHe - Ordering example: 5503200.0229




EMUGE

UNC

MULTI - Pe3boHapesuun metumum - MULTI Taps

60°

Yuncdmumpana-Pe3oa eppa ctonka ASME B1.1 i i y
Unified coarse thread ASME B1.1

I3
Io O
Sl — —38] — — = =DIN3N
i
Iy O
f,-g _ ,: . 71;::‘ _— =~ DIN 376
[Jonyck - Tolerance 2B 2B
Nokputue - Coating NT2 GLT-1
TexHunyecka uHpopmauus
Technical information
vy B/4-5 B/4-5
¢ E/0/P E/0/P
max. 3 x d4
[bn6ounHa Ha pe3baTa u BKA Ha 0TBOPam T
Thread depth and hole type |
P 1.1-31 P 1.1-41
1.1-21 1.1-31
Bupose — matepuanu y
o X »iE 4 K1.1-42 K11-42
Applications — material N 1.45,2.4.5 77
N 22245
= DIN 371 WnctpymenT na.Ne - Tool ident B5207300 B520C300
] Rekord Rekord
4 Pasmep 1B-MULTI 1B-MULTI
9 d P A na.Ne NT2 GLT-1
inch inch ~ Gg/1" (tpi) l4 lo I3 g do O )
Nr. 4 0.1120 40 56 11 18 B15) 2,7 2,35 .5003 ° °
Nr. 6 0.1380 32 56 12 20 4 3 2,85 .5005 ° °
Nr. 8 0.1640 32 63 13 21 45 3,4 38 .5006 ) °
Nr.10  0.1900 24 70 15 25 6 49 39 .5007 ° °
1/ 0.2500 20 80 17 30 7 615) 51 .5009 ° °
5/16  0.3125 18 90 20 35 8 6,2 6,6 .5010 ° °
3/8 0.3750 16 100 22 39 10 8 8 .5011 ° °
= DIN 376 WnctpymenT na.Ne - Tool ident €5207300 €520C300
] Rekord Rekord
4 Pasmep 2B-MULTI 2B-MULTI
0 4 p 4 na.Ne NT2 GLT-1
inch inch ~ Gg/1" (tpi) l4 lo g dop O <
/6 0.4375 14 100 22 8 6,2 9,4 .5012 ° °
1/2 0.5000 13 110 25 9 7 10,8 5013 ° °
916  0.5625 12 110 26 11 9 12,2 .5014 ° °
5/8 0.6250 11 110 27 12 9 13,5 .5015 ° °
3/a 0.7500 10 125 30 14 11 16,5 .5016 ° °
1" 1.0000 8 160 36 18 14,5 22,25 .5018 ° °
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HaumH Ha 3asBsBaHe - Ordering example: B5207300.5003




UNC

MULTI - Pe3boHape3Hn metunum - MULTI Taps

60°

Yuudmumpana-Pe3oa egpa ctbnka ASME B1.1 | i i /
Unified coarse thread ASME B1.1

EMUGE

I3
lp O
gl — — 38— — = =DIN3T1
i
Iy O
el st L1 ~pIN376
1SY | S I_
Donyck - Tolerance 2B 2B
Nokputue - Coating NE2 GLT-1
TexHnyecka nHopmauus R35 R35
Technical information
vy c/23 c/2-3
¢ E/0/P E/0/P
max. 2,5 x dq
[lbn6ounHa Ha pesbarta v BUL Ha 0TBOpam
Thread depth and hole type
P 1.1-31 P 1.1-41
1.1-21 1.1-31
Bupose — matepuanu 5
- X »E4 K1.1-42 K1.1-42
Applications — material N 1.45,2.4.5 —n
N 22,245
= DIN 371 WuctpymenT up.Ne - Tool ident B5503200 B550C300
] Enorm Enorm
y Pasmep 1-MULTI 1-MULTI
0 d P 4 na.Ne NE2 GLT-1
inch inch  Gg/1" (tpi) l4 lo I3 @dy O o
Nr. 4 0.1120 40 56 1 18 &8 2,7 2,35 .5003 ° °
Nr. 6 0.1380 32 56 12 20 4 3 2,85 .5005 ° °
Nr. 8 0.1640 32 63 13 21 4,5 34 345 .5006 ° °
Nr.10  0.1900 24 70 15 25 6 49 39 .5007 ° °
1/4 0.2500 20 80 17 30 7 5 51 .5009 ° °
516  0.3125 18 90 20 35 8 6,2 6,6 .5010 ° °
3/8 0.3750 16 100 22 39 10 8 8 5011 ° °
= DIN 376 WhctpymenT na.Ne - Tool ident €5503200 €550C300
] Enorm Enorm
y Pasmep 2-MuLTl 2-MuLTI
0 d P Al na.Ne NE2 GLT-1
inch inch ~ Gg/1" (tpi) l4 lo g do O <
/6 0.4375 14 100 22 8 6,2 9,4 .5012 ° °
1/2 0.5000 13 110 25 9 7 10,8 .5013 ° °
916  0.5625 12 110 26 11 9 12,2 .5014 ° °
5/8 0.6250 11 110 27 12 9 13,5 .5015 ° °
3/ 0.7500 10 125 30 14 11 16,5 .5016 ° °
1" 1.0000 8 160 36 18 14,5 22,25 .5018 ° °

HauunH Ha 3asBsBaHe - Ordering example: B5503200.5003
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EMUGE MULTI - Pe3GoHapeaHu meTunuy - MULTI Taps

60°
U N F Yuncmnumpana-Pe36a cutHa ctenka ASME B1.1 i i /
Unified fine thread ASME B1.1
[
I3
Io O
Sl — —38] — — = =DIN3N
i
Iy O
,f,-g ,: . 71;::‘ _— =~ DIN 374
[Jonyck - Tolerance 2B 2B
Nokputue - Coating NT2 GLT-1
TexHunyecka uHpopmauus
Technical information
vy B/4-5 B/4-5
¢ E/0/P E/0/P
max. 3 x d4
[lbn6ounHa Ha pesbara v BUE Ha 0TBOpam T
Thread depth and hole type n
P 1.1-31 P 1.1-41
1.1-21 1.1-31
Bupose — matepuanu y
o X »iE4 K1.1-42 K11-42
Applications — material N 1.45,2.4.5 77
N 22,245
= DIN 371 WnctpymenT na.Ne - Tool ident B5207300 B520C300
] Rekord Rekord
4 Pasmep 1B-MULTI 1B-MULTI
9 d P na.Ne NT2 GLT-1
inch inch  Gg/1" (tpi) l4 lo I3 @ dy O o
Nr.10  0.1900 32 70 15 25 6 49 41 .5041 ° °
1/4 0.2500 28 80 17 30 7 55 55 .5043 ° °
516  0.3125 24 90 17 35 8 6,2 6,9 .5044 ° °
3/8 0.3750 24 90 18 35 10 8 8,5 .5045 ° °
= DIN 374 WuctpymeHT na.Ne - Tool ident €5207300 €520C300
] Rekord Rekord
y Paamep 2B-MULTI 2B-MULTI
g d p Al na.Ne NT2 GLT-1
inch inch  Gg/1" (tpi) 4 lo g do O o
7he  0.4375 20 100 22 8 6,2 9,9 .5046 o °
1/2 0.5000 20 100 22 9 7 11,5 .5047 ° °
96  0.5625 18 100 22 11 9 12,9 .5048 o °
5/8 0.6250 18 100 22 12 9 14,5 .5049 ° °
3/4 0.7500 16 110 25 14 11 17,5 .5050 o °

Hauux Ha 3asBsBaHe - Ordering example: B5207300.5041
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MULTI - PeaGoapeaty meTumiy - MULTI Taps EMUGE

60°
P
u N F Yuuncmuupana-Pe36a cutHa ctonka ASME B1.1
Unified fine thread ASME B1.1 R
[
I3
Io O
Sl —-— —3— —=—= =DIN371
i
lo O
,i,-g _ ,: . 71;::‘ — =~ DIN 374
[Jonyck - Tolerance 2B 2B
Nokputue - Coating NE2 GLT-1
TexHnyecka uHpopmauus R35 R35
Technical information
vy c/2-3 C/2-3
¢ E/0/P E/Q/P
max. 2,5 x di
[lbn6ounHa Ha pesbara v BUA Ha 0TBOpam
Thread depth and hole type
P 1.1-31 P 1.1-41
1.1-21 1.1-31
Bupose — matepuanu y
o X »iE4 K1.1-42 K1.1-42
Applications — material N 145,245 B
N 22,245
= DIN 371 Wuctpyment up.Ne - Tool ident B5503200 B550C300
] Enorm Enorm
y Pasmep 1-MULTI 1-MULTI
¢ d P Al na.Ne NE2 GLT-1
inch inch  Gg/1" (tpi) l4 lo I3 g do O o
Nr.10  0.1900 32 70 15 25 6 49 41 .5041 ° °
1/4 0.2500 28 80 17 30 7 55 55 .5043 ° °
516  0.3125 24 90 17 35 8 6,2 6,9 .5044 ° °
3/8 0.3750 24 90 18 35 10 8 8,5 .5045 ° °
= DIN 374 WucTpymeHT na.Ne - Tool ident €5503200 €550C300
] Enorm Enorm
y Paamep 2-MuLTl 2-MuLTI
g dq p A na.Ne NE2 GLT-1
inch inch  Gg/1" (tpi) l4 lo ¢ dop O o
7le  0.4375 20 100 22 8 6,2 9,9 .5046 ° °
1/2 0.5000 20 100 22 9 7 11,5 .5047 ° °
96  0.5625 18 100 22 11 9 12,9 .5048 ° o
5/8 0.6250 18 100 22 12 9 14,5 .5049 ° °
3/4 0.7500 16 110 25 14 11 17,5 .5050 ° °

Hauux Ha 3asBsBaHe - Ordering example: B5503200.5041
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EMUGE MULTI - Pe3GoHapeaHu meTunuy - MULTI Taps

55°

G TpbOHa umnunpgpryHa pesda no DIN EN IS0 228 \ i i ,

Whitworth pipe thread DIN EN ISO 228

2 O
Hel— | — —= L DIN 5156
Jlonyck - Tolerance X ) X )
MokpuTue - Coating NT2 ) GLT-1 | NT2 ) GLT-1 |
TexHunyecka uHpopmauus
Technical information
vy c/23 | C/23 | B/45 | B/45 |
‘) E/O0/P E/O/P | E/O0/P | E/O0/P |
max. 2 X dy max. 3 x dy
[lbn6oynHa Ha peaGata 1 BUA Ha 0TBOpam M M
Thread depth and hole type n n
P1i-41 )| P11-41 )| P1131 || P1i1-41 |
K1142 )| Ki1142 1121 ) 1131 )
2”“|?:;io‘n’s"af?npa‘12’r}:| Wi 4 N145247) | N146247) | K1142 | K1i42 |
o N4151 )| N4151 | IN145245 | N146
N 22,245
DIN 5156 WucTpymenT up.Ne - Tool ident €510D601 €510C101 €5207300 €520C300
NenngroBe I Rekord Rekord Rekord Rekord
= ~7 Nom. size Pasmep 2A-MULTI 2A-MULTI 2B-MULTI 2B-MULTI
S 0 d P .- na.Ne NT2 GLT-1 NT2 GLT-1
gt o dq mm - Gg/1" (tp) | Iy gdy O -
S G 1/8 9,73 28 90 18 7 5.8 8,8 .4035 ° ° ° °
N 1/4 13,16 19 100 22 11 9 11,8 .4036 ° ° ° °
2 3/8 16,66 19 100 22 12 9 15,25 .4037 o ° ° °
S 1/2 20,96 14 125 25 16 12 19 .4038 ° ° ° °
3 3/4 26,44 14 140 28 20 16 24,5 .4040 ° ° ° °

HauwnH Ha 3asBsBaHe - Ordering example: C510D601.4035
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MULTI - Pe3boHapessu metunum - MULTI Taps

G TpbOHa umnuHpgpryHa pesda no DIN EN 1SO 228

Whitworth pipe thread DIN EN ISO 228

4 11— 4 |  ©

DIN 5156

55°

o4

EMUGE

[Jonyck - Tolerance

MokpuTue - Coating NE2 ) GLT-1 |
TexHnyecka uHpopmauus R3 ) R35 |
Technical information
vy C/2-3 )| _C/23 )
¢ E/0/P | E/O/P |
max. 2,5 x di
[lbn6ounHa Ha pesbara v BUA Ha 0TBOpam
Thread depth and hole type
P1i31 )| P1141 )
1121 1131 )
Bupose — matepuanu y
e . w24 K1142 | K1142 |
Applications — material N145245 | N146 )
N 22,245
DIN 5156 WuctpymenT upNe - Tool ident €5503200 €550C300
NenngroBe | Enorm Enorm
= Nom. size Pa3mep 2-MuLTI 2-MULTI
5 0 d P / na.Ne NE2 GLT-1
gt o dq mm  Gg/1" (tp) | Iy g dy O o
S G 1/8 9,73 28 90 18 7 58 8,8 .4035 ° °
N 1/4 13,16 19 100 22 11 9 11,8 .4036 ° °
2 3/8 16,66 19 100 22 12 9 15,25 .4037 o °
& 1/2 20,96 14 125 25 16 12 19 .4038 ° °
= 3/4 26,44 14 140 28 20 16 24,5 .4040 ° °

HaunH Ha 3asBsBane - Ordering example: 65503200.4035
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EMUGE

MULTI - Pe36osanuoBatuy metyamum - MULTI Cold-forming Taps

60°
M MetpuuHa I1S0-Pe36a eapa cronka DIN 13 \ i i )
ISO Metric coarse thread DIN 13 N
h
I3
Io O
Sl — —'g —_ —— DIN2174
i
Iy O
Hel— | — —= __ DIN 2174
[Jonyck - Tolerance 6HX BHX
Nokputue - Coating NT2 GLT-1
TexHunyecka uHpopmauus
Technical information
W c/2-3 c/2-3
¢ E/0/P E/0/P
max. 3 x d4
[lbn6oymHa Ha pesbarta v BUA Ha oTBopam T
Thread depth and hole type n
P 21-31 P 1.1-41
11219 11-311)
Bupose — matepuanu y
o X »E4 K21 K21
Applications — material N N 145,212
DIN 2174 WucTtpymenT na.Ne - Tool ident B5564900 B556C000
] InnoForm InnoForm
y Pasmep 1-MULTI-SN 1-MULTI-SN
0 d P Al na.Ne NT2 GLT-1
mm mm l4 lo I3 g dy O J‘J
M 2 04 45 7 12 2,8 2,1 1,85 .0020 ° °
2,5 0,45 50 9 14 2,8 21 2,33 .0025 ° °
3 0,5 56 11 18 35 2,7 2,8 .0030 ° °
4 0,7 63 13 21 45 3,4 3,7 .0040 ° °
5 0,8 70 15 25 6 49 4,65 .0050 ° °
6 1 80 17 30 6 49 5,6 .0060 ° °
8 1,25 90 20 35 8 6,2 7,45 .0080 ° °
10 1,5 100 22 39 10 8 9,35 .0100 ° °
DIN 2174 WucTpymeHT uaNe - Tool ident €5564900 €556C000
] InnoForm InnoForm
y Pa3mep 2-MULTI-SN 2-MULTI-SN
8 dq P Al na.Ne NT2 GLT-1
mm mm 4 lo 0dy O i
M 12 1,75 110 24 9 7 11,25 .0112 ° °
14 2 110 26 11 9 13,1 .0114 ° °
16 2 110 27 12 9 15,1 .0116 ° °

1) C emyncusi orpaHM4eHo M3nof3BaHe
Restricted application possibilities with emulsion

HaumH Ha 3asBsBaHe - Ordering example: B5564900.0020
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EMUGE

MULTI - Pe36osanuoBatiy metymum - MULTI Cold-forming Taps

60°
P
M F MetpuyHa IS0-Pe36a cutHa cTbnka DIN 13
ISO Metric fine thread DIN 13 N
h
I3
Io O
Sl —-— —3 — —=— DIN2174
i
lo O
el — | — —= __ DIN 2174
[Jonyck - Tolerance 6HX BHX
Nokputue - Coating NT2 GLT-1
TexHnyecka uHpopmauus
Technical information
W C/2-3 c/2-3
¢ E/0/P E/Q/P
max. 3 x d4
[lbn6ounHa Ha pesbara v BUA Ha 0TBOpam T
Thread depth and hole type n
P 21-31 P 1.1-41
11211 11311
Bupose — matepuanu y
o X »E4 K21 K21
Applications — material - N 145212
DIN 2174 WucTtpymenT na.Ne - Tool ident B5564900 B556C000
] InnoForm InnoForm
y Pasmep 1-MULTI-SN 1-MULTI-SN
0 d P na.Ne NT2 GLT-1
mm mm l4 lo I3 0do O J‘J
M 6 x 075 80 13 30 6 49 5,7 .0229 ° °
8 x 1 90 17 35 8 6,2 7,6 .0251 ° °
10 x 1 90 18 35 10 8 9,6 .0276 ° °
DIN 2174 WucTtpymenT na.Ne - Tool ident €5564900 €556C000
] InnoForm InnoForm
y Paamep 2-MULTI-SN 2-MULTI-SN
0 d P na.Ne NT2 GLT-1
mm mm l4 lo 9 dp O 4
M 12 x 1 100 18 9 7 11,6 .0301 ° °
12 x 15 100 22 9 7 11,35 .0303 ° °
14 x 15 100 22 11 9 13,35 .0331 ° °
16 x 15 100 22 12 9 15,35 .0359 ° °

1) C emyncusi orpaHnyeHo 3nonaBaHe

Hauux Ha 3asBsaBaHe - Ordering example: B5564900.0229
Restricted application possibilities with emulsion
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EMUGE

Rekord A

|

Rekord B

F—
1=

Ty

/

X

/ N\

Enorm
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MULTI - Pe3boHapesuun metumum - MULTI Taps

* Dopma npasy KaHanu
* ®opma C: 2-3 HaBMBKM 3axBaLLaLL, KOHYC
© 3a rayxu u NPoXoAHU 0TBOPK

3abenexka:

MpeanMHo 3a KbCOCTPY)KKOBM MaTtepuani.
KaHanuTe morar ia noemar camo YacT OT CTPYKKUTE.
TpaHCnopT Ha CTPYXKKMTE B akcuanHa nocoka,
NPaKTUYeCKM He ce noctura. He u3nonasaiite To3un
METYMK 3 HApPs3BAHETO Ha AbNOOKN FNyXu unm
MPOX0AHU Pe36u U AbNroCTPYKKOBU MaTepuanu.

e dopma npasy KaHanu ¢ NoATO4YBaHe
* ®Oopma B: 4-5 HaBMBKM 3axBaLLaLL, KOHYC
 3a NpoxoAHU OTBOPK

3abenexka:

TUNnUYeH MHCTPYMEHT 3a NPOX0AHN Pe360BU 0TBOPK
B AbNrOCTPY)XKOBU Martepuanu. Mogro4saHeTo B
KaHanuTe u30yTBa MITbTHO HABUTATA CTPYIKKA
Hanpez v NpefoTBPaTSABA 3anyLIBAHETO HA
CTPYXXKOBUTE KaHanu. OXxnaxnaHeTo Moxe Aa
LMpKymnpa cBoboAHO. He nanonsgaiite To3n
METYUK 32 PEBEPCUBHO psidaHe!

® 35-40°AS9CHO-BUHTOBW KaHanu
* ®Oopma C: 2-3 HaBUBKM 3axBalLLalL, KOHYC

© 3a rnyxu 0TBOPW B
IbAroCTPYXKOBU Marepuant

3abenexka:

TunNnYeH MHCTPYMEHT 3a FNyXu pe3boBu 0TBOPY B
OBArOCTPYXXKOBU MaTepuanu. CUiHoO ycyKaHute
KaHanm ocurypssar aobpo 0TBEXAAHe Ha CTPYXKMTE
OT FNyXuTe 0TBOPU. B 3aBUCMMOCT OT Au3aiiHa u
pa3mepa morat aa 6bat Hapsi3BaHu pe3bm ¢
IbnboynHu 3 x d1. He ce npenopbyBa 3a 13nonssaHe
B OTBOPYM C NPEABAPUTENHO YBENNYEH ANAMETDBP.

e Straight flutes
e Chamfer form C (2-3 threads)
e For blind hole and through hole threads

Note:

Especially for short-chipping material. The flutes
can hold only a part of the chips. There is practically
no chip transport in an axial direction. We do not
recommend using this tap type in deep blind hole
or through hole threads in long-chipping material.

e Straight flutes with spiral point
e Chamfer form B (4-5 threads)
e For through hole threads

Note:

Typical tool for through hole threads in long-chipping
material. The spiral point pushes the tightly rolled
chips ahead and prevents clogging of the flutes.
Coolant-lubricant can flow freely. Do not use this
tap type for a reverse cut!

© 35-40° right-hand spiral flutes
e Chamfer form C (2-3 threads)

e For blind hole threads
in long-chipping materials

Note:

Typical tool for blind hole threads in long-chipping
materials. The fast spiral flutes provide good chip
removal from the blind hole. Depending on design
and size, threads up to 3 x d4 can be cut. Not to be
recommended for threads beginning with an
increased diameter.



MULTI - Pe36osanuoBatiy metymum - MULTI Cold-forming Taps

InnoForm

F—

* Pe360BanLi0BaLL METUMK 32 OE3CTPYXKOBO
NPOK3BOACTBO Ha BbTPELLHM Pe3dn

* Qopma C: 2-3 HaBMBKM 3axBaLLaLL, KOHYC
© 3a rayxu u NpoXoaHu pe3ou

3abenexka:

B 3aBMCMMOCT OT MaTepmana Ha aetanna,
Hali-CbLUECTBEHUTE NPEAUMCTBA HA CTYAEHO
BaJILlOBaHaTa pe3da 0CBEH OT/IMYHOTO Ka4ecTBO

Ha NOBbPXHMHATA Ca 1 NO-BMCOKATA CTATUYHA W
JVHAMNYHA SIKOCT.

JlbmxnHata Ha pe3bata He ce orpaHuyasa ot
CTPYXKKUTE, KOUTO TpsibBa a 6bAAT 0TCTPaHEeHN
(Te npocTo nuncear). OTAMYHA CTabUNHOCT Ha
MHCTPYMEHTA, 0COOEHO NPY ManKuTe pa3mepu.
Bcuukm nnacTuyHm matepuani morar aa 6baar
CTY[IEHO Ba/ILLOBAHMU.

CMa3BaHeTo € 0T CbLLECTBEHO 3HayeHue. 3a
NPOXOAHU 1 XOPU30HTANIHO 06paboTBaHN pPe3du Hue
npenopbyBame M3noN3BaHeTo Ha pe36oBanLIoBaLLy
METYMLM C KaHanu 3a BbTPELLHO OXNaXAaHe.
N3kntoyeHme npaBsT MHOMO KbCY NPOX0AHM pe36oBH
0TBOPW, KaTo pe3bu B namapuHa. MoHsKora e
HeoOX0AMMO [ia Ce KopuUrupa npenopbyBaHms
NpobuBEH AnameTbp B 3aBUCMMOCT OT YCNoBUSITA
Ha paborta.

EMUGE

* Cold-forming tap for the
chipless production of internal threads

e Lead taper form C (2-3 threads)
e For blind hole and through hole threads

Note:

Depending on the workpiece material, the essential
advantages of the cold-forming of threads are not
only excellent surface quality but also higher static
and dynamic strength of the thread.

The length of the thread to be produced is not limited
by chips which must be removed. The tools feature
an excellent stability, especially with small thread
sizes.

All ductile materials can be cold-formed. Sufficient
lubrication is essential. We generally recommend
using oil grooves for through hole threads and
horizontal machining. (Exception: very short through
hole threads, e.g. sheet metal components).
Sometimes, it is necessary to adjust the
recommended drill diameter to work conditions.
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