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Task:

You want to drill with a diameter of
workpiece made out of

tensile strength of

You are using a drill.

The rotation speed is :

Starting travel and overrun idleis

Given is the sketch on the next slide.

Calculate the Main Productive Time.
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What information
do we have?

tp = Main Productive Time

and Pg.338

tp = Lx1i

nx*f
i =5 holes
= 3200 min'
=8.5mm
|=25mm
la=1mm
Ist=0.29
Material = 485 N/mm?

O 5
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6.6 Chip-forming production (drilling)

n:itiflg, main productive time, problems

= : borin
Main productive time in drilling, reaming sindicotintor g

ain productive time

Starting travel /

t, main productive time L total travel :

d tool diameter f feed per revolution

1 bore depth n rotational spt.eed

[, approach v, cutting velocity <
Iy, overrun idle travel i number of cuts

Iy, starting travel o point angle

| Calculating travel L

for drilling and reaming

Through hole

L=1+1g+ 1+l L=Usl ol L=t+f

Example:

Blind hole drilling with d = 30 mm;
1=90 mm; f=0.15 mm; o :
n = 450/min; i= 15 (15 drill holes); /; =1 mm; t, =L_;= 981mm 15
0=130% L=7?; t;=7? n- mm-0.15mm

L=1+1l4+1,=90 mm +0.23 - 30 mm + 1 mm = 98 mm

=21.78 min

Probléms al;td 6orrective measures for drilling problems

Issue Intervention options for removal

Wear on the Increase clearance angle; feed rate f, reduce cutting speed;
major cutting edge | regrind the drill more often

Wear on the Clearance angle at the drill centre greater than relief grinding;
chisel edge feed rate f, reduce the projection length of the drill

Wear on the

Reduce the projection length of the drill; regrind the drill more

guide chamfer symmetrically, use drills with greater taper

Out.break of Clearance angle, projection length of the drill, reduce Feed rate
major cutting edge | use of drills with a smaller guide chamfer

Oqtbregk of Feed rate f, cutting velocity v,, reduce guide chamfer width,

Drill point regrind the drill more often

Hole with Reduce the projection length of the drill,

interference.

regrind the drill more symmetrically

Feed rate f, increase coolant supply, wider slot,
reduce the cutting velocity v,

Reduce the feed rate

Chip blockage
in chip grooves

Formation of burrs

7, i i mmetri maller edge
drilling outlet rounding regrind the drill more sy etrically, sma
Wear life Increase coolant sup et

ply, reduce
too low check cutting data and‘: Projection length,

ard metal type

Feed rate £, reduce the rojecti
check cutting data B T

Vibrations,
rattling




orming production (drilling)

Solution 2

utting data during drilling
Twist drill, drill types, angle T ) gk
© Helix ainglei Type" | Appli Helix angle y Point angle 42
i al application for materials up to ] :
L = l + . N gm:e;rgoo l\rl)/?nml, e. g.structural, case-hard- 19°- 40 18
- St + a + OI erTed, and quenched and tempered steels
Drilling of brittle, short»chipp!ng T
H non-ferrous metals and plastics, e. g. 10°-1 118°
Cuzn alloys and PMMA (Plexiglas)
| = l I I I I l - l I I l I l Drilling of soft, long-chipping, non-ferrous g
Lo I - O . 2 9 X 8 ) 5 B 2 ' 465 w metals and plastics, e. g.Al and Mg alloys, 27°- 47° 130°
PA (polyamide) and PVC
1 Tool application groups for HSS tools according to DIN 18?6
Point angle 2 depends on drill diameter and pitch  # Standard version

m m Standard valu;s for drilling with HSS twist drills and carbide drills

: + : T [ e V] R AT 1 Meroe ’ "’17' R i —
L 25 ll I “ I I + ll I “ I l + 2.465' I “ I I 29-465' I “ I I Workpiece material cuttlngi;nv:‘l;a;;t: Va4 D""idr:?ne\terd

2 |5 |8]u]|ms

q;’efage | Twist drill Twist drill
Tef?ste :lt/rerr,r?’-t HSS Carbide Feed f in mm/revolution HSS
Material group i INM coated coated and cark’__ . “stdrills

or hardness HB3) : =
R,, =500 38- 50_ 63 | 70— 85-10010:65 | 0.15 ' 0.221).27 032

R,.> 50N 57— 37- 44 | 70- 85-100 | 0.05 | 0.13 [ 0.22 | 0.27 | 0.32
R,, <550 31— 37- 44 | 70- 85-100 | 0.05 | 0.13 | 0.22 | 0.27 | 0.32
Rm > 550 25_ 31— 38 | 60— 75— 85| 0.03 | 0.08 [ 0.11 [ 0.17 | 0.22
Case hardening steel, plain R, >550 31- 37- 44 | 70- 85-100 | 0.03 | 0.08] 0.11 | 0.17 | 0.22
R, =750 19- 22— 25 | 60— 75- 85| 0.02 | 0.05 | 0.09 | 0.13 | 0.15
R,, > 750 10- 12— 15 | 50— 65— 80 | 0.02 | 0.05 | 0.09 | 0.13 | 0.15
Quenched and tempered R, =650 31- 37- 44 | 70— 85-100 [ 0.03 | 0.08 | 0.11 | 0.17 | 0.22
steel, plain R, > 650 25— 27- 31 | 60— 75— 85 | 0.02 | 0.06 | 0.10 | 0.15 | 0.1
Quenched and tempered R, =750 19- 21- 25 | 60— 75- 85| 0.02 | 0.05 | 0.09 [ 0.13 | 0.15
steel, alloyed R, > 750 10- 12- 15 | 50— 65— 80 | 0.02 | 0.05 | 0.09 | 0.13 | 0.15
R, = 750 13- 16- 19 | 60~ 75— 85| 0.02 | 0.05 | 0.09 | 0.13 | 0.15
R,, > 750 10- 12- 15 | 40- 55— 70 | 0.02 | 0.05 | 0.09 | 0.13 | 0.15
R, =680 13- 19- 25 | 30- 40- 50 | 0.02 [ 0.05 | 0.09 | 0.13 | 0.15

Structural steel

Eree-cutung steel

Case hardening steel, alloyed

Tool steel

p= 29.465mm 5 _ 147.325mm _
3200minl+022mm 704

0.21min ve

Stainless

) ” R,>680 | 10- 15- 19 | 25— 35— 45 0.02 | 0.05 | 0.09 | 0.13[0.16
martensitic R.,>500 8- 10- 13 | 25— 30- 35| 002 | 0.05 | 0.09 | 0.13[0.15
Flake graphite cast iron =200HB | 25— 31- 38 | 80-105-130 0.05 | 0.13 | 0.22 | 0.27 | 0.32

=250 HB 31- 37- 44 | 70- 85-100 | 0.05 | 0.13 | 0.22 | 0.27 | 032
> 250 HB 23- 25- 28 | 70- 85-100 0.04 | 0.1 | 0.17 | 0.22 | 027

e ]
0.32
et

Spheroidal graphite cast iron

Wrought aluminium alloy R, = 350 50 - 87-125 | 180-240-300 | 0.05 | 0.15 | 0.19 | O.
Al-alloy, short chip R, =700 38— 56- 75 | 120-170-230 | 0.05 | 0.15 | 0.19
Aluminium casting alloys = 38- 50- 63
Cuzn - short chip R, = 600 75-100 - 125
Alloy long chip R,, = 600 44- 56~ 75
CuSn short chip R,, = 600 31- 50- 63

24
24| 0.32
120-170- 230 | 0.03 | 0.09 | 0.15 | 0.22 | 027]
120170230 | 0.09 | 0.19 | 0.27 | 032 | 028
120-170-230 | 0.05 | 0.16 | 0.22 | 0.27 | 028
120 - 170 - 230 | 0.05 | 0.09 | 0.15 | 0.22 ’0_%

022 | 02

Alloy i

— long chip R, = 850 19- 29- 44 | 90-135-180 0.05 | 0.09 | 0.15 | 0.22 | 92~

L rmOP: ics - 20- 30- 40 = 0.05 | 0.08 | 0.14 | 0.20 | 0.25]
ermosets - 10- 15- 20 = 0.05 | 0.08 | 0.14 | 0.20| 025

1 Groups of cutting tool material as per DIN 513 . - Scarbi
2 Selection criteria for cutting speed: (Explanati'opage 309; only applies to hard cutting materials such ascarbide

German American ~ The starting value is the bold value of v, ("norr of the brocessing conditions, page 316)

Chambers of Commerce In "unfavourable” machinin iti At machining conditi
; ! B s In” chining conditions, a si i itions).
Dettsch-Amerikaniccha b C In 'favourablljf" frmaﬁhlmng conditions, a Iargrenra:/lceirs‘:sce'ts us;tt:t'(:\';eul:";vetrlg'mi:t'
onversion table for hardness numbers i s i
Handelskammern tion starting on page 137. and tensile strength on page 205, hardness numbers in delivery cond’

4 Uncoated tools 70%
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