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#16
Calculation

Drilling - Rotational Speed
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Question:

You want to drill a hole with a diameter of ina 20 mm
thick workpiece made of unalloyed structural steel with an
average tensile strength of

You use a solid carbide twist drill.

Calculate the rotational speed! (n)




First you need to determine what data is relevant to solve the
problem.

Relevant Data:

The diameter of the drill bit =

Average tensile strength =
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Where can you find the formula for rotational speed (n) ?

See Pg. 340 in the Metal
Trades Handbook:

Ve
T-d
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Utnng data during JF i .
i ill types, angle . :
Twist drill, drill types, e S | ;
Type phes — e =
' : i tion for materia p
Wi ‘;}} "w’(ggéah;l)/;r’r':s:’,'e. g.structural, gﬂse";afd_.
z eels
N ened, and quenched and tempere steels ! ;

Tiina of brittle, short-chipping
ES',','_'?egnous metals and plastics, e. g. ]
. Cuzn alloys and PMMA (Plexiglas) .

I n O rd e r to CO m p lete yo u r Drilling of soft, lqng-chipping, n:/ll'l-felr{ous f
w metals and plastics, e. g.Al and Mg a ays‘,
i PA (polyamide) and PVC

7 Tool application groups for HSS_tools accordin
2 depends on drill diameter a

mathematical formula:

Point angle
Standard values for drilling with HSS

| R

Workpiece material , “ﬁ
- 0 vorane sy “
Tensile strength .
R, in N/mm2
We h ave d - 8 m m M » Up lor hardness HB?
’ , R,, = 500
ructural steel R >500
m
Now we need Vc = (see Pg. 338) = X
Case hardening steel, plain R, >550
Case hardening steel, alloyed |—m =750 €
| L ara R, >750 ]
‘Quenched and tempered A = 650
steel, plain : R,, > 650 3
o 'Quenched and tempered | R, =750
85 m/min ~ i) alyes |
Tool steel S| Ans750 |T3ETA e oN|ie0]
—— R, >750 10- 12— 15
Stainless austenite A = 680 13- 19- 25 |
° steel Ay, > 680 10- 15— 19
(now convert to mm, which = e | wse0
b \ Flake graphite castiron =200 HB
QA L ; e
will be 85000m m) Spheroidal graphite cast iron [ =250HB | 31— 37_ 44
PE Wrought aluminium alioy S
T T P R = 350
alloy, short chip R 4
Aluminium casting Sl ——™m=700 | 38- 56- 75
3 - et ad e e
= Cuzn short chip 38- 50- 63
N Alloy o A = 600 5=
RoE 251005105
m = 600 44— 56- 75
Hm = 600
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Now we have all the information needed to
complete the formula!




Example Exercise
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Exercise:

You want to drill a hole with a diameter of 6.5 mm in a 35mm thick
workpiece made of Austenite Stainless steel with an
average tensile strength of 645 N / mm?.

You use a solid carbide twist drill,

calculate the rotational speed (n)!
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Let’s See the Answer!
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ol 'ielt on the machine, in i/,
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__40000mm/min

n= P 1958 rpm
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Another acceptable answer
would be, if the apprentice can 2
show , read and explain the %
speed graph to the examiner 1

(around 2000 rpm). il
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