Machine-time Slide Rules

FE EE TR T ERT LT [T 7: % i Drel
@?O 3 4\5 ; IIfl)|0 I_é|0 T.Sek. Hobeln, Stossan : Ricklauf 3‘ |5= 1ifach = Bgr;}ep
| 04 O0f 08 07 0809 1 T.Min. 3 fli 5 B 7| 8 EE 1|O | 20 '3‘0

””H”H'_” ”Ill H‘l i llllll | Ir ll. | M‘_ﬂ ‘\ HHH Hl!l'Illll!l.lwllilﬁi!||l!I|| |:||‘|||illl|!'|| ||||||I!H||Ii !||\H|.|I'i||l | Iil i ! Iil|_!|}||||“|l| m lul H‘HH—I—I
Hub, Durchm, Schaltweg 4 | — 3 4 é é 7 8 ¢ 10 [ 20 S E 30
S Schnittgesch, v m / Min. gl = oo3 o0o4 ops | | | | o1 of2 of3
Vorschub s mm / n = _
| T | 8 ? | 1 i | B | 2 | 33-[' i | | 4J| ||||i. 6
Lo bbby OO IO ﬂlJIIlIIIIIIIIIIIIII'IIIIIII\IHIII'II EENUNRRNEY T |l|l||l||||'||l-;'_ ~ ENNENN
|\||||I||||';||'|iIII|IIII:!I=II!IIIIEIIII:\Illl!I!__ LIIIII|||H|IIIIII||III|.l . l l" llllll ||'|J|I1||l|l|||||I||||||||\|||||| lllll:_.-__: |j\ll|_[
1 8 g ~ 94 J ? l 3 B 6
1 2 6 7 g 10 N
Sek. / n= Umdr. Doppelhlbe I_|_',_ ;_|_i||| ||||||||||||||I|?||| |||||‘|4T|||||||||'|ﬁ||||\||m||||||\|I?l|||[||||rl||||||[ ||\||||
300 100 810 - R 410 TR, { N0 N —— - 3
I||||||\|||||||||| ‘ T|||'|||||| |||||||||\|||||| ||-=- bl bl sl Ll ' .||| [ |

A comparison of scale systems with calculation examples

by Jorn Lutjens
(IM 2006 Greifswald 29-09-2006)



Contents

Some historical aspects

The purpose of machine-time slide rules
Historical background

Frederick Taylor

Questions from the workshop

Taylor's list of variables

The slide rule developed by Taylor and Barth

Basic settings at a lathe

Cutting motions and forces in cylindrical turning

Some German machine-time
slide rules

Faber Castell 348, 1/48-348, 1/48 und 111/48
Comparison of the scale extensions

Nestler 26 and 0260

Mantissa Maschinengrundzeit (from former GDR)
AWF 701 und IWA SR 701M

Technical slide rule ,System Kleppek"

Example of calculation:
cutting depth ,a"

Demonstration with Kleppek and FC 111/48




The purpose of machine-time slide rules

First of all: for a most efficient and
economical utilisation of the machine tools

e real working time

e need of power

e cutting capacity

e chip volume per time
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Historical background

Starting point: Industrialisation during @
the 2nd half of the 19th century,
especially steel production and fast
development in chip making machine
tools and properties of materials.

But effective and economical
utilisation of machine tools and
working planning have not been
spread.
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Frederick Taylor (1856 — 1915)
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He was the first scientist on
systematically chip making processes
under focus of technical and
economical conditions.

From 1880 on his 25 years research
included

— about 30,000 to 50,000 experiments
— 400,000 kg steel have been cut and

— the total amount of costs was
estimated between $150,000 to
$200,000.



Questions from the workshop

e What is the appropriate cutting speed for steel?

e Which number of revolutions, which feed and which cutting
depth should be set for the shortest working time by optimal
utilisation of material properties?

These questions seem to be simple but they include a lot
of complicate mathematical problems with 12 variables!!
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Taylor's list of variables that affect
cutting speeds

Hardness and quality of the material being worked with.
Chemical composition and heat treatment of the tool.
Durability of the cutting edge (tool material).

Shape or contour of the cutting edge together with its clearance and
lip angles.

Absolute depth of cut or metal to be removed per pass.

Depth cut relative to the diameter of the workpiece.

Cooling fluids for the tool.

Tool life (how long the tool can withstand the highest cutting speed).
Elasticity of the workpiece and the tool.

10 Diameter of the workpiece.

11. Pressure of the chip or shaving on the tool.

12. Pulling or feeding power of the lathe at various speeds.
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Jorn Litjens: Machine-time slide rules



The slide rule developed by Taylor and Barth (1904)

it has 6 slides!

PATENTED MARCH 8, 1904
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Basic settings at a lathe

feed |

Abb, 240, Leit= und Sugipindelbrehbant. Hltere Bauart.

(ca. 1920)
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Cutting motions and forces in cylindrical turning

cutting motion
Schnittbewegung

Vorschubbe_weg'tm N
feed motion
‘ Ajstel Ibewegung

horizontal motion
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Some of German

VEB Mantissa
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machine-time slide rules

Faber-Castell
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Faber-Castell ,maschinenzeit, System Dr. Winkel
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Comparison of the scale extensions

The series (....48) are different in scale ranges because of the rapid
development in metal and machining technology

ike a) power of machine tools:

(driving technology, range of revolutions, cutting speeds, tool life) and

and b) material:

(improvement of cutting properties).

The following slides show the lengthened scales of the left and right ends of
the Faber-Castell slide rules.
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Faber-Castell 348 (from 1928)
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Faber-Castell 348 (English version, about 1930)
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10 years later: Faber-Castell 1'48/ 348 (from 1938)
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20 years later: Fa ber-Castell 1-48 (from 1958)
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Faber-Castell 348 (from 1928 -right)
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10 years later: Faber-Castell 1'48/ 348 (right)
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20 years later: Faber-Castell 1-48 (from 1958)
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Two Nestler slide rules

Nestler 26 , Betriebsschieber" (from 1920 to 1930)
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Nestler 26

turning, milling,
drilling, grinding

planing, shaping: return stroke
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stroke, diameter, feed path,
cutting speed, feed

This slide rule doesn't have any scales for machine power and specific cutting
force, so there are any machine power related calculations impossible.
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Nestler 0260 Mecanica (Italian version)

cutting resistance turning return stroke planing
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VEB Mantissa ,,Maschinengrundzeit“ (approx. 1970)

PR T [T Ry (I N o A
é 0 20 30 40 50 60 70 80 80 100 1o 120

‘ z‘ln z.L_o 230 ziu

‘ééﬂ mm

o

1' ‘ 4'3 W |‘H ‘ ‘1“‘) HI:LD l 190 l 250

MAGDEBURG
P=LEISTUNG in KW

13 1
A .95 o1 % 7 10 0 0 70809010 061600 1Gm=ZEIT n min
il VT T | | TR e ‘H” ‘ AR 1 M\"\"NH PR 1‘(‘]\ 1\”\\1“”” | Iy | k T A, H \ it} \ Hn\ N 0 1\
PR UL au'lr\j HA ” HHH .Hm uhpum Wi M.\. i \ il HH\u Il j}MHL W I.nﬁw mhn\\\L,\!ﬂ\f;\,\\;\i\mim\m ﬁ\\m w\.\m AE\ it M i H Rl .TM uli it o
SBEZ SCHMIT IKRAFT [kp/mim? | (n siwmuirmlssm ¥ Fll np| FRASEN PIZ I(\ln::n Fé‘:wﬁ:ﬁ?s:lssn | 2 = ZAHNEZAHL G=GAl GﬂHL I [P-FRASEH) =
A VS VORGSO ' i e idcpi .
s AREITE {mm] - FRASEN, LEISTUNG 0'92 Uq3 BQAU?S R NI Iull‘l | \ (R sz I IHD"IH ||f\|m| LB R BT ] [ f II? ,.mh?mum.uumu \§<T\§| |1\n ik I‘Pullsz 14 J\3I\|Hf \IH\ I\|U SD ?08(-]_90'\‘09 T H\\H HHHHMI\WHHHIS?D s?uy?nsmqm\{m
| wzm=1 oaur; na |‘ 0 073 08 1 0RO 06 PLINRINGDREHEN ,:mNg_‘IT lU:ki 5 q 3 l 15 1-racH q'nuEHm Fnksm NUTENSTOSSEN, BOHREN D
D Fan- FRASEN Py - BOHREN Pagg-  HOBELW DREHEN PLANDREHEN RELN STDSSEN GEViINDEFRASEN, RUNDSCHLEIFEN , ;
b . i o 0 SRR AN R T Wit e = Eﬁ.f‘..m‘ il T O f |7\i Rkt I.‘g. T ok s s ) i
TECHN. RECHENSTAB » MASCHINENGRUNDZEIT , MASCHINENLEISTUNG 4 {1 A A A 3 e RO ;'fm‘! “m‘m'H El_%'i_ ‘LM“ 'mim' Jita F

"||‘| [ |;,|||;!

=

| ||||‘||:=||£|||J;||||l|l!f!|||[‘£
2£0 230 240 250 mm

P=LEISTUNG in KW

To 400 500 GTO 700 BT tGm=ZEIT in min
| 1] | |
R 1 ; HMH U T ﬂ{l)r{iwmm ARsES 5, s, s, Probably an unautho-
i~ LANGE, TIEFE, SCHNITTIEFE rized copy of the
T Faber—Castell 111/48
o0 C i

Im"?o 60 70 8|0|g|0|1l00 (IR E ] iz?c_)l__t Lok ||3??|||I|114|CI,|O|HI||1| | 6?017?0ra?0|9?0|11 with some extended
'3_ i 15- 1-FACH $OREHEN, FRASEN, NUTENSTOSSEN, BOHREN D scales.
LN STOSSEN GEWINDEFRASEN, RUNDSCHLEIFEN

1 0908 07 05 05 04 03 0,2 E

|||lf!i11|| i 3 I[I[I[I 0 1 f I |
|I1|I3[0IlIiIIIII|ll|ll||il|i|!l1tllé | i I|I|III£ [N Iélbllli]lllig F

sec/UMDR. BZW. DH <& min/UMDR. BZW.DH
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AFW 701 and IWA SR 701M

(approx.1930) (approx. 1950)

et A~ o ' Maschinenzeit WY Sl Sl NSRS [T R :
Schrlitgeschwindigked  m/min ~ Drehzah U/min Doppaibubzabl  DHJ min
1 2, 3 3o e 20 30 40 50 70 Teo 200] 3po 400 Boo  Joo | Amoo 2000 Spoo %opo Seos | Thoo
Tllllill:IJ|III-IH'I_HIIIIEilill'llrlrkIIIIIIrIHif\IIIiIIIIIi 0 L 0 000 W lll!irllIII'IIIIIIlUlLLI
T O T T O O O U 2 S R ,
ren mré ’ Jr’ : .Il1b 20 30 40 500 M e \ 200 Zo0 400 oo oo oo 2nnr.r Smc -"iannBuuo oo ‘1I3ulm ”In mpn-
WAubienge S, o 4n 5y 20 zdwe-zan D B 6 5 4 3 e o - ng e
& ) - |u|||'||||||||1is|||l|||1l||||. e e e Eot [ i ¥ . i :
SR 7 1 T T T 1 G O N G TRRE R SRR B B B B |_J::511|!||!nrnlnullmnuuunn||=|_1r|=|5|| mmu |
igrachub 20 ==—= 40 7 5 4 E3 2 of a5 o a3 ol =g fﬂ- 7 o005 oo4  86d ooZ -=—= pof @os7 0005 minfl H
‘Zait o 0.2 03 o4 ob of 1 2 3 4 5 7 10 0 40 B0 70 Zno 3pu. | 4o Soo _
- L _— i ] 1 1 i L L ATEE o | 1 i J 1 ] 1 L I | | el 4 L mII“
I Tirr T 8 5 IIIIIIHIIITIIIIIIIIIII [ [RA !I!IIIIHII* L O L B L T -
'_. = ] i .. .
' Hﬁk:ﬁeﬁk e g T 10 20 30 40 50 70 o | 200 300 4oo Soo  Teo  ooo | 2000 3Boon 4ooofooe  Fogo. | Mooo mm
G S TN TR TR Pt . - | e e T & el .
& . ~ . P ——— _ + . i
Entwurl F Bahische L Awechud i wirtach ortigng AWF, Aef o . Jagdeiryckangs i
Sd’miﬂgesd‘lwindigkeil m/ min Sonderrechensfal: ~Maschingnzeit” Orehzahl Uimin L Dop,;rerhwbzuﬁf DHjmin
| ? | 7 | I‘J l 5|ﬂ | | ‘IEIIl 200 300] 400 500 ?I|]D Ii llﬂiﬂl} 204 3000 4000 5000 7000
L'_'TF ] R LRRE WT Tt i fr e —,
RS UL J‘l‘llrlLI'\LLlul‘HLL {ip |I”l'||II|]I|I||[||||l||||i-|||]||T|qu|—|I‘Illl 1111 |ILII|I}I||11”I llllf““lq”l'|||||”||5|['I|]|[|Illl[| Hill”””i”'“ LI i””' '-H—{l L R \H ”!MMMM“ l +_
I
Hublinge 1o 2 30 20 00 400 So0 7 1000 2000 3000 4000 5000 7000 10000 ng mm
ﬁ|0 50 40 30 20 Zahne-Zahl 1|E| B |? {1 T T 3 /Y -—Z—p mm
RN AR [T A T 1L L 3 - ==
| il 2 - . T T i ;
VR e TR IIIJ}III[IIII LAY L1 VNS SH MR S SRR I SEER SO P ENEENEIE S RERTHINITY mm/U
Vorschub 10 1] 5 3 1 0? 05 04 US EI-E - - 01 UEI? 0,05 004 0,03 0,02 0,01 0,007 0,005 mafOH
Zeit 0‘|1_ 0,2 03 04 03 0,7 | ‘ Jl 2 4 5[} 7o 1Ii|ﬂ 200 SJJD-B 400 500 min
T : ! : et eed_
o _;1u_|,|_|J_L|_u1_|{||u|’] HHE LIl _| [MMHLLM Il |u||:”|1|!”|“:| HE ||“”| ‘i”|”| | |1||||||s|1|||t1|JJLI~_||_t|J_|L}_|_ﬂ_L'FH|_‘ e L [LEL;JJJJMU|1|.M+J_|
i 1 | mm
Lange ;| 4 1 7 10 400 500 2000 3000 4009 5000 7000 10000 mm
el Entueurt F. Bahlede Ausachuf fiir wittsdiafifiche Ferfigung & Y. AWF Berlin-Schinargandosf Copyright by JWA-Rachanschichechabrik F. Bighle KG. Esslingan o.M, taniite SR IO M
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AWEF 701 (eft and right)

diameter & cutting spe .
1 Schnittgeschwindigkeit m/min
1 -

T I LI TEITTIT
P O T fo

~ U/min Doppelhubzahl~ ~DH) min
4ooo 2000 3000 40005000 oo
01110

length of

fooo  “10co0

I
0 20 30
30 _ 20 Zzhne-Zahl 10 Ng

e ol 1 12 1 i o
T I

e aa e e
* ool 0007 0005 . M@
200 300 4?0 Soo
I EEEEEREERRE NS
T T TI T T L

] | e s el B Bl
2000 3000 4oooScoc 7ooo.  10oo0
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Techncal slide rule ,System Kleppek™ (1960)

Modell ,T 55"

System W. Kieppek

o Technischer Rechenstab (Teil II) * Maschinenschnittzeit » J
W, Va = Schnt. 1, Umfangsgeschwindigkeit m/min sak 4 n = Umdrehungen, Doppulhuba Waizungen |2 min
A - e et A i | y P4 5§ TI_mJJnl 0 ; w0 | 3|14 OoS B 7 o0 g | 2y j i S N Jpe A
1 ‘I'I‘I'“!“”"!']F A NGRRHN L IRRRHARRRL T | SR AR ERER KL MARRRRRRIHA AR RRREAN ERIRGI D0 00000CTRRIRMHHHRRREE D Ga00000001aesHit H”ﬂm ”Hi”” [HEHNEE f
d-wdkitice 1 Warkssugdurchmessor 2 & U l=Hoblinge 3 PR 0 100 B sto elo |4 (aald zu;F., IJm w5 kst i misec| B
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Y ey ﬁr" it ¥ e G N ol . b bl 'i-]ﬁ-'«'w Ruckasfgmctoondiceed Vy o
e lt|l|!|l|1|’\f\l\l“I'II” HHEMM A LAUAUA E W”I”\'f' I VALY i M\ifdu HMM' 1 W\'I'!'Il[l'w"l"”r' T |hfh'\'|'!'||ﬂ'iMmllluumum wu'u‘lw A e ST 5
Uinipribi ||n 4 L ; Jm“ Zew Sleigung 1 l‘l ua 07 08 O nla ﬂll ur un! m‘ﬁ 1;!1' ans |q5 ..ln ma w?  in hunderstel nll 1
: il Y - I(;\wlsumﬁr? rvn' fe»i schle *—nm G106 07 IB06 1 Feie hmibetne Z - OH/Eahn [Hilllschnille) & 1 mhately e Bl !m-ﬂn'\'elm! Vuu's«':hu'u s'a-a’nrsduf; - mm{lﬁiﬂ T e ; £
&~ 7ol in min } 4 i I I I I o ) i £ 1 I 4 L 1 'S e §-2effin min
010000101111 AUt e GG et G AR e ek e
Y i 4 & i} 3 W s @ foo@w i 200 ao  abo sbo e b oado b e I TP tone B
T 8ahrinf 5 G = Gewindaclyrchmessar t=Teilkraidurchmesser tg-Zoit in min fir Gew.-schisifen
- Nochdruckiund Vervicflifigangamsboize—— Technische Rechenhilfsmittel fur die Metallindustrie W, Kleppek  Berlin Alle Rechis {auch Vortragsrechts) varbehalien
/,--.’,'j‘-,\\,, = Technischer Rechenstab (Teil T) » Maschinenleistung Modetl T 85~ System W Kleppek =
'\.\ \/“K L | 2 ] 5 5 1 8am n 0 C I O g . H
T S, =l e TR *—f:—"'“"_"'l T T T e e e e T T ™
i Zarspanungfarten L +Urehen . il Tgnhren Aj Z Beachte bei Pfeilgruppen % 1 )1) i J
(f" v |Ruhg|n ‘ Geradntelle 10r Berechinungen in otier aue S Frésen ] __i_'_!_:
" 1] PR T T CEI I Blitzpfelle fGr Berechnungen n ader Aus KW i K
Ks , Km=Speaifische Schnitthraft ho/pmi i ‘\ ol ; A 1 R A SRR b "F"T‘T'
T pEpE s it i1 LALIHRA N it UARASRR ChRA SN T TTINE s wan o 2 B O EESEE
;;:’;J:‘,‘Sbc‘;,,;::u I 200 o080 | iuU a’ll 5 0 g i 2 fos ol or 05 0 1 i “U k-gt- whald i |
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s e i ”Lﬁ ‘T. 'WF IRBCEEIAAIH IR \\ *rrrf'—"f‘"l—hﬁrvl mw T I (SO A [T ==
N = Lelstung PS T |"UMAH Hl 11 ‘ll LJ'l T } L : i 3 ] ) ; Mg=Drahmament kg N
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Kleppek (eft and right, side 11)

: Techn 1+ W Kleppek :
@ V, Va = Schnitt- u, Umiungsgeschwmdng&en m!mm/uk n = Umdrehungen, Doppelhibe, Walzungen je min |
% 2 3 4 5 [ 8 1 -
A TM P ?M e =gk P A

e i :
SR Ill[l \f 'II"I[“I'HI!' ‘JIHJHH]]IM ]llinlll[””[E hl] JUT W‘l IH HM‘ A LVILLNARN ]; LSRR —
B d - Werkstiick- Werkzeugdurchmesser J 3 4 J Znnn 3‘0&11 f«!ﬂn 510!! . g 1Lnun n fur m,/sn:T B
‘_A ,  ashuchif ;
C Z = Zahnezahl | "1;] slnl 1 L i ; 510 ‘ indigkeit Vr C
e MIH n'|”|'| lll'f'l”llllilluflllﬂ”]'!l L '
D fUmdr./DH g J L J 5 Stgg - Gew -Steigung D
w- Werkstuckumdr in min fir Gew.-schleifen schub  s'=Vorschub in mmémin
E B ﬂ!1 1 02 03 g 04 05 ﬂjﬁ Ul'l' 081 E|9l ) 300 | 400 00 GIEII] Bl]l:lJ l‘luuu et
§:I||||||‘|IH| LTI |
' T I1 O T e S e e e ,
F L - Drehlange T T ) T | IL F
B - Hobelbreite 11} 3 4 8 20m0 3om0 how  Sooo 10008
T = Bchrtiete ts-ZeiI in min fur Gew.-schleifen

W

Nachdruck und Vervielfaltigung verboten Alle Rechte laich Vartraacrachtal v;\rhnh‘rtllen
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Kleppek (left and right, side I)

_\ ’ e e — . il |
WK D
a=Spantiefe . d=Bohrer - Dmr.  mm
& Drehenl,
THubelna &5

L = Zerspanungsarten

200 |
Tﬁ_ﬂ_wj a = Fristiefe  mm ‘ H
Lt bt o2 ERERRY : e
p i g J
TFrasena )

: 1 2 ; : K
Ks , Kmi=Spezifische Schnittkraft kg /mmz| | :
e ’”"“H npns MHMH!H i uu ; SRS
[ [ EEE P e EERe R T FJ [ 1 JHLTIEELE HIF o [EIE] ] [T H\HHHHIIIHHI ‘
S=Vorschub mm/Umdr. / DH : RS \ [ ] IR | \ | L
SER N m / min 300 2o 106 90 80 DU gg! 50 A " lznﬁlﬁ WS  wh w3 i
1 | 2 4 Y 5 Er 1 10 dreh 3000 ’:H!IJLI Y S g 7 9 10000
¥ =Schnittgeschwindigkeit in|_m / min I | L o e | ‘ | |4 [
| S XL M||||l\m|[|||h1 [T T T T T Lo Ui HHHIHH”HIHHW””HT [11 Z
. |||||i\|]l!|tal\|\l HH![ HHH!H[HH | I I"| [P l!J_MHHHLHH}lHl TELLLTELED 1\ ! ! Micau z
N = Lolstung PS, K ) 02 i P 200 %0 400 S0 o0 % oo § juq U P rchmOmen m“ N

U=Umfangskraft kg, to o it |

-~ - -
%{ifiﬁhﬁh}rb el Mssgialsltienmm-uarhnten

Alle Rechta: (auch Martraaweachter varhahalten
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Example for calculation of the cutting depth ,a"

Some parameters and their relationships have to
be assumed before starting the calculation,
namely:

machine power is given by 4 KW

With an efficiency coefficient n = 0.75 the real
power at the tool is 3 KW (= 4 PS) only

feed s = 1.2 mm/rev.
cutting speed v = 20 m/min

workpiece material: Steel St 60 with tensile
strength R, = 59...77 kg/mm?

specific cutting force k = 185 kg/mm?
time related chip-volume Q = 97 cm3/min
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Mathematical procedure by using formulas only

chip section A=a *s

time related chip-volume Q = A *v =
cutting power P=F*v=0Q *‘/

equation transform to a =...

P 4000 W * 0,75 * 60

a= a= —
g *y*k 1.2 mm * 20 m/min * 185 kg/mm?2 a 4.05 mm
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Calculation with slide rules

P f Technischer Rechenstab (Teil T) v+ Maschinenleistung. ! Modell T 55 System W Kleppek e
<‘@) . 1 7 5 [ L 40 56 0 8 g0t 200 |
,} a=Spantiete | G=Bahror - Dmr mm I STREANRI _i‘ L frm ; ,‘|! | S -___ :—|—L—<§ T !l T“*—'_'—f TTﬂ ”77.7:7" a—=Frasliete mm
T = Taispanungsarten év—%é Drehen é ulnen MI Lj Beachte bel Prailgropgen
1 ' Habeln ‘ ﬁ Garadpfeile fGr Berechoungen In oder aus PS
10 ”] J n 40 50 B0 70 80 B0 0 200 an 400 00, 890 7 81 Blitzpfsile fiir Berechnungen in oder aus kW
N8 . Km=Spezifische. Schnitthraft kg jmmil— TL 1 |
Kleppe k b Um0 [ TR ; H il 1
svafschib mm / i 300 10090 80 ‘ fuu 0 [ 5'U 40
¥ 1o
i 7 3 . A T8
W="Achnillgeschwindigiihi } e |
| wl.IHI!hI!_ RARBAR BN
AT O T
N = Leifling Ps, kwl i P o s A R i
04 05 08 07 09 0% 1 3

W, Kleppek Beelin

U=tUmfangekralt Ay fta " 1

bl il

- : 5 23 5 6 7
m'l‘ﬂm‘-!arku'l, -‘:W.M el =
005 ‘ 0‘1 02 l 2 o ‘ ﬁ | ﬁ\ ‘ 2 T 4 5 7 8 9 10 12 D‘!{;M\‘E 18‘2‘0 sl ps
FC 1 1 1 48 — FH ‘m | W‘H ‘\“‘hhhhl‘ ml‘ ||| ”|m| “mlu\luu "IH‘HI ”‘ ‘|“||||"|“Mi|||||'“||‘ |‘|‘ml!‘|‘|”||””| |H”| il mlmm \‘H.||m| M | '.'\'H““”" |\ ‘Hlu‘” ||HHH|\'I|””"”"' | u.h ‘i“‘“ i ‘. [ ‘ [ T|HI|"|H H| ‘||' ““H\\N wmw |u u|| |
6 6 7 B 910 [o]o] 200 300 2000 3000 40005000 mm{Azbolta-0 beaw Hut 2
.gmr Zorspamingide r—11r1 S ksl E
Jks Q 1)
m
0.03 004 0.05 W ol1 | o2 0.3 oia | ‘ ‘ | ‘ slo slo ?‘0 509|0100 ‘ S i B
L R EEET T T TR ATl ||HI.‘|1\i\|;\|\.|;:|||:\\‘|\} ‘“”} 1 ‘II"“'”‘l‘ f | i M\‘J; Jllululw HI'I ”“MIH” M\H\IH|\"|III\\‘ |IIIIII ‘H || mlnlulu il 1 111 T T A R MR TR
e ?nm-...m.,,r.n e AR 5 7 # el a'ﬁrw T2 '5“5\.; SR o sbren Fimisshlatten
& S000 0 500 400 200 20 0 s 08 a7 ab 05 05 03 02
i e e T R AR R e e R R | B T (R ||r‘i-7‘: ‘|I\-HH \Il\l\lull'\-wlTnu\ll\|1 T I I |
| AR NRRARIR (O (Tl (A -‘m|\-‘\|nmm|n|‘\|lmlw‘I|\ |\|||u|u|||| L
1 2 g e JIP g 910 i D a0 R e e s J‘ 5
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How to do it with a Kleppek

result: cutting depth
a=4.1mm

4 . ;
i i § specific cutting force

| g
T il 185 kg/mm?2

| T[lrehenf] -
cutting speed Hobeln 20 3 2?[]

20 m/min per slide *—1°

ORI . o 2
T!W’ﬂulqlalrhhlIIlIiIHIl ] UEEEREE
\ e B
| , 1 09 0!
; *lower slide *—* /

- Dmr. mm 20 .

HESEAREANNEEN T feed 1.2 mm/rev.
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How to do it with a FC 111/48 (setting 1)

cmdferin Snar plstur 1 1 2 2 ¢ 6 7 B 9190 12 14 161820 sid rs
| | 7 B 9 | 30 50 8D Fo I LY son  300[ 680G |:rt:-T soﬂgnnr?m” e
l 10l thi "'“l' i '““”' fi '|""|' """“”""l""l”'l |"” |"'| i J‘||'|| L 't|| l Hf|1:|||l|||'|1f||r'|5||||!| i |'| I||'\'I| J||r||[|I I| J]'l f ||'|| LAt JI||‘| ||||l||| '.|'||||||| ,1|| 8] b i IR
5 6 91 20 a 200

I-l.l.n'r\ Zorspanungswinarstand
q

el O £ 904 0.05 03 04 05 4

1 2 3 5 6
| [ Lol A R R e A
LT lT”T] m f Uk - 'I ”“H TTH_]_L_H” ﬂ_l i ”l_l.““"l”J]iJIJJ||I|II|JIIJIII Lhodabel e e bresebieedenfutinthdt
1 1 oz ‘34557599 ehlta\-mh e e

10 Fiic k

% Drohen  Srizen Sohren  Randschiaifen |
Flussen

300 i 20".'i IT 93 B0 O &0 & 20 =] 5 7 B 4 3 2 1 BB 02 7 o8 o5 a4 D3 02
T A R A (S ||||. ||||||||| TAME R RN L || | ] ||||,:. ||||||-|.|I-|| I et S N S R S | [
| 1 {5 B ||| RSN AR |III|II |I |IIII|I I|III|II' !I'I'IE| () | II||:II|I ||| 11 I|I H I|I II| | I| | I| | | I'\ls
1 2 3 4 5 65 7 8 910 20 30 40 50 \60 &

sefUmdr. beow Doppelh.

4 PS (= power at
time related chip volume cutting edge)

97cm3/min

/ '08090100 i 7 2of
Now th_e } MJIHWH'HIT[H |l|"m'f IEH L Hl] } [
cursor is to set 60 |70 8080100

on 97

5
300

I

2700

Specific cutting force
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FC 1 1 1/48 (setting 2)

The cursor is set on 97

Then the slide has to be moved
to the left until cutting speed
20 fits the cursor.

l\llllquHLLLﬂ

IO Rickl 3 2 15 14 h
Hobeln Stossen |

3 2 I.'
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FC 1 1 1/48 (setting 3)

HIIrIIH|IHI|HIIIIHI|1IIIIEIIIi||i||1|IH|III_I|II'I|I.I'._I:“

I FIH|HI'I HH|'IHI

M ||'.“t'||| i il ||t|

ED 70| BO

k=

0,

Dl 2
i I|\f|||| |'||| |I|II

G I 1 2
500 400

nglasrsckalet

I| L| Il |I‘I|IMIJ1 |'I||‘I|I'|W|I

kn.'mma EBIADET [}

3 04
I””'H |"|'|"'r|| i |||||f||| :

3 & B 8 F 8 9§ f‘|"'1ps||rqh msk

| L |||-|=|| | |I||II|T|I| Uikl |“:g EIU ?lolﬁln- i 3|| AN ||I|
cm?/min Spanleistung, mm?2Spanguerschnitt

A
I

30(

& 7 8 910
JW|II|'M'HII1"I‘|JIHII|1 | ul\m|_ ll
) 400 500

kg/mm?2 Zerspar

1 2
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Because of the just moved slide with the
value 20 under the cursor, now the red
marking q on the slide shows the value
for ,chip section"™ = 4.85 mm? on the
stator.
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The result a = 4.05 mm
wel'll find at the position of
the red marking q.
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FC 1 1 1/48 (setting 4)

When chip sectionis A=a *s

the cutting depth isa = A/s
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cursor on 4,85

Move the slide a bit to the left,
so the value for feed = 1.2 is
under the cursor.
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Jorn Litjens: Machine-time slide rules

This was the setting of the
division of 4.85/1.2
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And here you see the result of a successful calculation
with a machine-time slide rule:

Jorn Lutjens: Machine-time slide rules
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Thank you for your attention!

© Prof. Dr. Jorn Litjens, Ahrensburg (Germany). Look at the slide rule online-museum: www.joernluetjens.de



