< T ¥ 0w

% g _T’_ —E— —é_‘! llIII|IllIIIIIIIII|IIIIIIIIIIIII|IIIIIII|I|IIIIII|III|IIIIIIIIIIII|IIIIIII;IIIII-|I|I|IIIIIIiIIIIIIilIIIillillllllllllllllllllIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIllIIIIIlIIIIlIIIIIIIII|I|I

Y H. Tresca, Mémoire sur le rabotage des métaux, Bulletin de la Societe d’ Encouragement pour
I’Industrie Nationale, 1873. An American translation was published in 1881, Memoir on the Planing
of Metals, U. S. Board for testing of metals, 2nd ed., Washington, Govt. Printing Office 2, pp.617-
85.

? E.G. Coker and K. C. Chakko, An account of some experiments on the action of cutting tools,
Proc. Instn. Mech. Engrs., April 1922, pp. 567-621.

¥ M. E.Merchant and N. Zlatin, New methods of analysis of machining processes, Exp. Stress
Analysis 3, No.2, 1946. M. E.Merchant, Basic mechanics of metal cutting processes, J. Ap. Me-
chan., Sept. 1944,

Y J.Krystoff, Technologische Mechanik der Zerspanung, Berichte uber betriebswissen-schaftliche
Arbeiten 12, VDI-Verlag, 1939.

% H.Ernst and M. E. Merchant, Chip formation, friction and finish, Trans. Amer. Soc. Metals,
1941. Machining of Metals, p. 368.

¢ M. Field and M, E. Merchant, Mechanics of formation of the discontinuous chip in metal cutting,
Trans. A. S. M. E., July 1949, p. 421 ff.

" E.H.Lee, A plastic flow problem arising in the theory of discontinuous machining, Trans. A.S.
M.E,, 76, Feb. 1954, p. 189 ff.

® N. H. Cook, I. Finnie and M. C. Shaw, Discontinuous chip formation, Trans. A.S.M.E., 76, Feb.
1954, p. 153 {f.

® W. Leyensetter, Spanverformungsmessungen beim Drehen, Z V. D.I, 1May 1951, p.377.

9 A.0.Schmidt, B.F.v. Turkovich, J. R. Roubik and I.Ham, Ceramic and carbide tool performance
tests I, A.S.M.E., Paper 57-SA-101.

W H. Hemscheidt, Spanflichenausbildung und Spanformen, Dissertation Aachen, 1941, Also H.
Opitz, Wirtschaftliche Fertigung und Forschung, p. 179, Miinchen, Carl Hanser Verlag, 1949.

¥ M. E.Merchant, J. Ap. Physics 16, No.5, 1945 pp. 267-75 and No. 6, pp. 318-24.

¥ Compare also H. Opitz and H. Hucks, Zerspanungsvorgang als Problem der Mohrschen Gleitfla-
chentheorie, Werk. u. Masch., June 1953, Fig.9.

W This problem has been touched upon in a recent publication by Christopherson : Contribution to
the theory of orthogonal cutting in a non-work hardening material, J. Mech. Eng. Science 4, 3, 1962,
p. 292 ff.

¥ Cutting Tool Research Committee: An experimental study of the forces exerted on the sur-
face of a cutting tool by Stanton and Heyde, Proc. Inst. Mech. Eng., London 99, 1925, p. 141ff.

¥ M. C. Shaw, N.H. Cook and 1. Finnie, Shear angle relationship in metal cutting, presented at
A.SIM.E. Meeting, Cincinnati (Ohio), 15 to 19 June 1952. Paper No. 52-SA-51.

" M. Kronenberg, Discussion of paper presented by Shaw and Loewen, On the analysis of cutting
tool temperatures, A.S.M.E.Meeting Columbus (Ohio), April 1953, Trans. A.S.M.E., Feb. 1954, p.
227.

¥ M. Kronenberg, The coefficient of friction in metal cutting needs re-interpretation, The Tool
Engineer, Oct. 1953, pp. 49-50 ; also Der irrefithrende Reibungsbeiwert in der Zerspanung, Werk. u.
Masch., Jan. 1954, pp.2 and 3.

¥ See also: W. C. Leone and Edward Saibel, The friction terms in metal cutting, Trans. A. S.M. E.,
Feb. 1954, pp. 195-8.

® J. Thime, Memoires sur le rabotage des metaux, St. Petersburg, 1877.

™ G. Sellergren, Stockholm: Untersuchung der Metallschnittkrifte, Z. ést. Ing.—u. Archit.-Ver. Aug.
1896, pp. 473-8.

—345—


http://sns.chonbuk.ac.kr/machining/appendix.pdf
http://sns.chonbuk.ac.kr/machining/nomenclature.pdf
http://sns.chonbuk.ac.kr/machining/machining.htm
http://sns.chonbuk.ac.kr/class.htm
http://sns.chonbuk.ac.kr/

346 33z EH
™ M. Okoshi and Sh. Fukui, Research on the cutting action of a planing tool, Sci. Pap. Inst. phys.
chem. Res, 22, 1933, pp. 97-166.

® 0. W. Boston, What happens when metal is cut ?, Trans. A.S.M.E., MSP 52-11, 1930, p. 135.

® Herman, Z V.D.I, 1907, p. 1072,

* V. Piispanen, Lastumoudostumisen Teoriaa, Teknillen Aika Kauslehti 27, 1937, p.315ff. and per-
sonal correspondence.

® See reference 3, second article. R, &BYIYITE, HEAR:, H2E,

™ Tool Engineer’s Handbook, 1st ed., Section 17, p.312.

® H.Ernst and M. E. Merchant, see reference 5. fRFg%, &BYINIEH, =BG, #2E.

® ], Krystoff, see reference 4, %, &BUNIE®R, =BG, £25,

® E.H.Lee and B. W. Shaffer, Trans. A.S.M.E., 1951 (51-A-5). (P, &BYIHIER, HHH,
H2E),

' G. V. Stabler, Geometry of cutting tools, Proc. Insin. Mech. Engrs., Lond, 165, 1951, p. 14.

* H. Hucks, Dr.-Ing.: Dissertation T. H. Aachen, Feb. 1951 ; also Werkst. u. Betr., 1952, No.1, eqn.

% M. C. Shaw, N. H. Cook and 1. Finnie, see reference 16. #RF5%, &BYISIEEH, HOmL, $ 2%,
' Tool Engineers’ Handbook, 1st ed.p.314, Table 17-4, McGraw-Hill, New York, N.Y.

Revue métallurgique, Memoires 52, 1955, pp. 837-63.

In tests run at ultra-high cutting speeds in consultation by the author with the Lockheed Air-
craft Corp. large shear angles were obtained. See G.De Groat and A. Ashburn, Ultra high speed
machining, American Machinist, 22 Feb. 1960, pp. 111-26. Also M. Kronenberg, Zwischenbericht ueber
Vervielfachung heute ueblicher Schnittgeschwindigkeiten, Werkstattstechnik, April 1959, No. 4, p. 181
ff., and March 1961, p. 133ff. Also: Gedanken zur Theorie und Praxis der Ultra-Schnellzerspanung,
T.Z.f. prakt Metallbearb. 55, 1961, p.442ff., No. 8.

K. Hitomi, Fundamental research in Japan, Trans. A.S.M.E. J. Eng., Nov. 1961, pp.531-44; S.
Kobayashi and E. G. Thomsen, Metal cutting analysis, Trans. A.S.M.E.J. Eng., Feb. 1962, pp. 71-80.
W. N. Findley and R.M. Reed, The influence of extreme speeds and rake angles in metal cutting, Trans,
A.S.M.E. J Eng, Feb. 1963, pp.49-67 ; also D. G. Christopherson (quotation 14).

% M. Kronenberg, A new approach to some relationships in the theory of metal cutting. Paper pre-
sented before the Annual Meeting, American Society of Tool and Manufacturing Engineers, Philadel-
phia, 1958, Paper No. 86, 58.

®  G.Roehlke, Zur Mechanik der Zerspanung, Abstract of Doctoral Thesis approved by the Techn-
ical University of Karlsruhe, Werk. u. Betrieb. 91, No. 8, Aug. 1958.

“ U.Wegner, Theorie des Fliess-Spanes, Z. f. angewandte Math. u. Mech. 38, May-June, 1958, p.
200 ff.

" G. Altmeyer and H. Krapf, Ueber Schnittkraftmessungen beim Drehen mit Aluminium-oxyd-Sch-
neidplatten, Werkstattstechnik 51, 1961, No.9, p. 459 ff.

“ H. Takeyama and E.Usui, The effect of tool-chip contact area in metal machining. Presented
before the Annual Meeting A.S.M.E. December 1957, paper 57-A-45.

¥ H. Brandenberger, Die Kraftverhiltnisse bei der Zerspanung, Schweiz. techn. Z, 1945 No. 10.

“ E.G. Herbert and M. Kronenberg, Anderung der Harte der Werkstoffe bei spanabhebender Be-
arbeitung, Masch.-Bau Betrieb. 6, 1927, No. 20 and 21.

“ E. Siebel and W. Leyensetter, Einflub der Schnittgeschwindigkeit auf die Dauerfestigkeit von
Priifstiben, Z V.D.I. 80, 1936, p.697.

® Lipson, Noll and Clock, Stress and Strength of Manufactured Parts, p.36. New York, McGraw-
Hill, 1950.

® E.K.Henriksen, Residual stresses in machined surfaces, Trans. Danish Acad. Tech. Sci., 1948,

No. 7, Kopenhagen: Kommission Hos G.E.C. Gad.

% E.G. Thomsen, Residual stresses in machined surfaces. Abstracts of the Conference on Metal

Cutting, Mass. Inst. of Technology, June 1952.



P

#d 347

Ha

® Compare also : J. Kaczmarek, Eigenschaften der Oberflichenschicht und deren Abhingigkeit von

der Bearbeitungsart, C.I.R.P.— Annalen X[, No. 3, p. 141ff.

% M. Kronenberg, Math. cuts cost of machining studies, Amer. Mach., 22 Sept. 1949,

) E. Buckingham, Model experiments and the form of empirical equations. Trans. A.S.M.E. 37, pp.
263-296.

%% B.T.Chao and K. J. Trigger, The significance of the thermal number in metal machining. Paper
52-SA-58, presented at the A.S.M.E. Meeting, Cincinnati, Ohio, June 1952,

®  Gottwein, Messung der Schneidentemperatur beim Abdrehen von Metallen, Masch.- Bau Betrieb.,
1925, p. 1129.

% M. Kronenberg, Machining with single point tools, The Tool Engineer, Jan./Feb. 1940 : also: Tr-
ansactions Amer, Soc. Metals, Sept. 1940, and Tool Engineers’ Handbook, section 17,

%  Shaw and Loewen, On the analysis of cutting tool temperatures, Trans. A.S.M.E., Feb. 1954,
p. 222.

% R. Wallichs and H. Schaumann, Zerspanbarkeitspriifung durch Schnittemperatur und Werkzeug-
verschleib, Stahl u, Eisen, 1939.

¥ F., Schwerd, Zerspanungsuntersuchungen, Z V.D.L, 1933, p.214.

% E.G.Herbert, The measurement of cutting temperatures, Proc. Inst. Mech. Engrs., Lond. 19
and 25 Feb. 1926.

® B.T.Chao and K.J. Trigger, Cutting temperatures, Trans. A.S.M.E. Paper 50-A-43.

®  See also: E. J. Tangermann, Are we slowpokes at machining ?, Amer. Mach., 29 Dec., 1949.

™ Trans. A.S.M.E., Jan. 1951, p.51, conclusion No. 6,

@ R. Wallichs, H. Schaumann and H. Schallbroch, Testing cutting temperatures, Annual Meeting,
1938, of “Deutsche Gesellschaft fiir Metall-Kunde’ V.D.I1. Berlin,

® Brackenburg and Meyer, The heat generated in the process of cutting metal, Engineering, 13,
Jan. 1911. R. J. Pigott, Report on the present status and future problems of the art of metal cut-
ting. R. E. Flanders, F. E. Cardullo, Mech. Eng., 1924, 20-30 and 57.

®  Friedrich, Z.V.D.I., Berlin 1914, p. 456.
Klein, Schnittkraft und Temperatur an der Werkzeugschneide, Werkstatistechnik, 1937, p. 469.

® A.O.Schmidt, Heat in Metal Cutting, published by The American Society for Metals.

®  G. Vieregge, Die Energieverteilung und die Temperatur bei der Zerspanung, Werk. u. Betrieb
86, 1953, No. 11, p. 696,

® E. Bickel and M. Widmer, Die Temperatur an der Werkzeugschneide, Z. Industrielle Organi sation,
Zirich, Switzerland, 1951, No. 8.

® Robert S.Hahn, On the temperature developed at the shear plane in the metal cutting process.
Proceedings First National Congress of Applied Mechanics.

™ K. R.Blake, Dynatomics-a new concept in metal removal. A.S.T.E. Annual Meeting, March,
1952.

™ R.J.S.Pigott, New developments in metal cutting. Paper presented at A.S.M.E. Meeting, Ci-
ncinnati, June, 1952,

7 M. C. Shaw, J.D. Pigott and L.P. Richardson, Effect of cutting fluid on tool-chip interface
temperatures, Trans. A.S.M.E., Jan. 1951.

™ St. L. Cosgrove and Roy W. Greenlee, Present knowledge of cutting fluids. Paper No. 79, pre-
sented A.S.T.E. Annual Meeting, Philadelphia, 1958.

W 0O.W. Boston, W. W. Gilbert and R. E. McKee, Influence of applying cutting fluids at different
temperatures when turning steel, Trans. .A.S.M.E. 1944, pp.217-24.

™ G. Pahlitzsch, Tiefkuehlen bei der Metallbearbeitung, Z V.D.I., 8 July 1944, pp. 365-71.

™ See reference 5.

™ E. Broedner, Zerspanung u. Werkstoff, 2nd ed., W. Giradet Verlag, Essen a. R.

™ Developed by the author for the Cincinnati Milling Machine Co. See also: M. Kronenberg, Tool
angles govern cutting efficiency, Amer. Mach., 15 Jan., 1948.



348 I

il

o

™ E.Bickel, Geometrie der Schneide, Z. Industrielle Organisation, 1949, Nos. 1,2,3 and 4.

See also: E. J. A, Armarego, The geometry and specification of single point lathe tools, Int. J. Ma-
ch. Tool Dev. & Res., Vol. 4(1965) pp. 189{f.; Pergamon Press Ltd., Oxford, England.

' Leo J. St. Clair, Cutting tools, McG raw-Hill, New York, 1952, p.90, Fig.8-1.

) F. W. Galloway, Cutting tool nomenclature, Research Department, Institute of Production En-
gineers, p. 14, London.

# M. Kronenberg, Cutting angle relationships on metal cutting tools, Mechanical Engineering, Dec.
1943, p. 901 (with supplement : publication M 1308 S Cincinnati Milling Machine Co.). Presented at A.
S.M.E. Annual Meeting, New York, 1943.

% (. Sellergren refers to tool angle definitions in Z Ost. Ing. u. Archit. Ver., Vienna, 1896, pp.
473-8 ; also J. Thime, Mémoire sur le rabotage des Métaux, St. Petersburg, 1877.

# M. Kronenberg, Inclination of the cutting edge and its relation to chip curling, The Tool Eng-
ineer, March, 1945,

®  John F.Kahles and John Maranchik Jr., Machining data concepts for evaluating new cutting
tool materials : Paper presented at Int. Automotive Congress, Jan. 1965, SAE Paper 981A.

® H.Ernst, W. E. Merchant and Krabacher, Radioactive cutting tools for rapid tool life testing,
Semi-Annual Meeting, A.S.M.E,, Cincinnati, June 1952,

¥ Radioaktiv undersdkning av svarvstals utslitning. T. Sdrtryck ur Teknisk, 17 Nov. 1953.

® REY, &BYSIER, KM, |4FE, p 151

» e, &RYHIER, B, #4EF, p. 153

% E. Soom, Anwendung der mathematischen Statistik in der Industrie, Industrielle Organisation,
1953, No. 4, pp. 109-20, Bern.

' D.R.Kibbey and W. T, Morris, Analysis of variables in ceramic tool cutting, Techn. Paper No.
23, Amer. Soc. of Tool and Manufacturing Engineers, 1957.

% J. Heinhold and H. Schneeberger, Auswertung von Zerspanungsversuchen mit Hilfe von elektro-
nischen Rechenanlagen, Maschinenmarkt No. 28, 6 April 1962, p. 19ff.

%  RKW Veroeffentlichung, No. 114, pp. 16-18, Teubner-Verlag, 1938 (Leyensetter).

% Manual on Cutting of Metal, A.S.M.E., New York, 1952, p.315.

® REE, SBYNERR, R, %8, p.251, A (8-11), A (8-12).

*® Harry Conn, Reducing cycle time by controlling tool changes, Metal Removing, June 1957, Ro-
chester, N. Y., p. 17.

) H.J.French and T. G. Digges, Turning with shallow cuts at high speeds, Trans. A.S.M.E.,
March 1931, MSP 52-6; also Rough turning with particular reference to the steel cut, Trans. A.
S.M.E. 48, 1926, p. 533ff.

% VDE, Stahl u. Eisen, Disseldorf, 1924, p.566ff.

% Increased production, reduced cost through a better understanding of the machining process
and control of materials, tools, machines. Machinability research program sponsored by the U. S.
Air Force. Published by Curtiss-Wright Corp., vol. 1, 1950 ; vol. 2, 1951 ; vol. 3, 1954 ; vol. 4, 1960.
Test work by Metcut Research Ass. Inc.

1% Amer. Mach., 1 Oct. 1951, pp. 161-8, see also Iron Age, 9 Nov. 1950, and 11 Oct. 1951.

W G. Pahlitzsch and G. Kamiske, Ueber das Verhalten keramischer Werkzeuge beim Drehen, We-
rk. u. Betrieb 94, 1961, No.7; also 93, 1960, No.9.

%) G, P. Witteman, Some Metallurgical Aspects of Machinability, Bethlehem Steel Co, Bethlehem,
Pa., p.18.

) B.N.Colding, A three-dimensional tool life equation, Trans. A.S.M.E. J. Eng. Paper No. 58-A
123.

™ G, Lorenz, Determination of the tool life exponent from quick facing tests. Paper presented
before the 1963 C.L.R.P. Conferenc in Cincinnati, Ohio, published by the National Standards Labo-
ratory, Division of Applied Physics, Sidney, Australia.



3

d 349

o

) Boston, Gilbert and Colwell, Performance of cutting fluids when turning SAE 3140, Trans. A

S.M.E., 1939, p.315ff.

w8 M. Kronenberg, Ueber neue Zerspanungsversuche, Masch. Bau-Betrieb. 5 July 1928;and Z. V.
D.I, 25 Aug. 1928.

) R, Wallichs and Depirieux, Werkstattstechnik, 1933, p. 142,

8 W, Leyensetter, ref. ® Chapter 7(a).

) W, Bieling, Z.V.D.I., 1943, p. 462.

10 (). Kienzle, Reference Sheet No. B/106. 4. Techn. University of Hannover, 5 Sept. 1947.

m R, T.Hook, Cutting tools: Great promise for new materials, Iron Age, 14 March 1957, p. 134
ff.

112)

G. Hug, Determining the tool life on nodular cast iron, The Tool Engineer, May 1958, p. 98 ff.
G. Weber, Spanentstehung und Standzeitverhalten beim Drehen von Stahl mit Hartmetal, In-
dustrie Anzeiger, No. 45, June 1955, p. (619) ff.

1 J Witthoff, Ueber den Einfluss der Groesse der Verschleissmarkenbreite, Werk. w. Betrieb,
88, 1955, No. 5, p.223ff.

") See reference 99.
K. F.Meyer, Bearbeiten von Rein Titan, Industirie Anzeiger, No.71, p. 1091 ff.
un  See Table 20d.

118)

13)

116)

1.J. Stewart and P.R. Arzt, Machining characteristics of the refractory metal systems of
columbium, molybdenum, tantalum and tungsten, National Aeronautical Meeting, Washington, 8-11
April 1963. Published by Society of Automotive Engineers, New York.

1 G, Pahlitzsch and G. Kamiske, Keramische Drehwerkzeuge verschiedener Herkunft und Zusa-
mmensetzung, Werk. u. Betrieb 93, 1960, No. 9, p. 608{f.

2§, Hinnueber, and W. Kinna, Hartmetalltechnik und Forschung, Stehl u. Eisen 82, 1962, p.31ff.

20 M, Kronenberg, Neuzeitliche Zerspanung mit Wegwerfplaettchen, Z. Industrielle Organisation,
Switzerland, 31, 1962, No.9.

2 1) Smith and A. Leigh, Experiments with lathe tools on fine cuts, Proc. Inst. Mech. Eng., Lon-
don, 1925, p. 383.

3 G, Schlesinger, Bearbeitbarkeit, Stahl u. Eisen, 1913, p. 929ff.

2 Compare also: E.G. Herbert and M. Kronenberg, quoted in Chapter 2; particularly pp.991 and
1050 of the article.

) Gottwein, Temperaturen der Meisselschneide beim Schruppdrehen von Metallen, Maschinenbau-
Betrieb, 1926, Special Report, “Zerspanung,

26 H, Klopstock, Temperaturmessung an der Stahlschneide, Werkstattstechnik, 1926, p.663ff.

) Reports of the Machine Tool Laboratory at Berlin Tech. University, No.8, Springer-Verlag,
1926 (Berichte des Versuchsfeldes fiir Werkzeugmaschinen an der T.H., Berlin, 1926). '

) A Niedzwiedzki, How to understand chip formation and tool wear, Amer. Mach., 26 Mar. 1956.
Compare also: K. Preger, Th. Systematische Betrachtung der Verbesserungs-moeglichkeiten fuer
das Zerspanen hochfester Werkstoffe, Werk. u. Betrieb 95, 1962, No.5, p.275ff., Figs. 1and 2. F.
Altenwerth, Warum Schneidkeramik und wann erfolgt zweckmaessig ihr Einsatz ?, Werk. u. Betrieb
93, 1960, No.7, p.432ff., Fig. 3.

®) W, Taylor, On the art of cutting metals, Trans, A.S.M.E. 28, 1906, p.204ff.

130 M, Kurrein, Sind Schnelldrehspaene ebenso aufgebaut wie die mit Kohlenstoffstahl genommenen
?, Ost. Wochschrift f. oeffentl. Baudienst., Vienna, 16 Sept. 1906.

) Friedrich, Uber die Warmevorginge beim Spanschneiden und die vorteilhafte Schnittgeschwin-
digkeit, Z.V.D.IL, 1914, p.379ff. BRAXE, TIeimiol YIHIE, RURL, p. 125

¥ Gottwein, see reference 53.

) Uippler, Die Drehere und ihre Werkzeuge, Springer Verlag, Berlin, 1923, p. 97ff.

B G Engel, Ueber die wirtschaftliche Schnittgeschwindigkeit beim Drehen, Masch.-Betrieb 1925,
p. 1125ff.



350 A 3

Sl

Ha

¥ The Machining of Nickel Alloy Steels. Data Sheet C published by the International Nickel Co,
New York, N.Y.

" Manual on cutting of metals with single point tools, A.S.M.E., 1952, p.67.

B0 Carboloy Tool Manual GT 191, page 64.

" T.G. Digges, Cutting tests with cemented tungsten carbide lathe tools, Trans. A.S.M.E.-
Machine Shop Practice. Presented at Detroit, 9-12 June, 1930.

" W. Leyensetter, Die Schnittgeschwindigkeit im Zerspanungsvorgang, Werkzeugmaschine, 1931,
Nos. 18 and 19; also in RKW Veroeffentlichungen, No. 114, p. 26ff.

W AWF Reference table No. 120.

" W, Leyensetter, see reference 93.

“9 Manual on Cutting of Metals with Single Point Tools, published by A.S.M.E,, New York, N.
Y., 2nd ed., 1952.

¥ Monarch Machine Tool Co., Cutting speeds for oxide tools, Amer, Mach. 1 July, 1957, p. 115.

" Weber, Feindrehen mit oxyd keramischen Werkzeugen, Stahl u, Eisen, 3 Sept. 1959, p. 1291.

Y9 Manual on Metal Cuiting, published by A.S.M.E., 2nd ed., 1952, p. 275.

49 M. Widmer., Zerspanbarkeitspruefung an Werkstoffen, Z Industrielle Organisation(Switzerland),
1951, No. 3, p. 731f.

“" G. Schlesinger, Untersuchung einer Drehbank. Berichte des Versuchsfeldes fuer Werkzeugm-
aschinen der Techn. Universitaet, Berlin, No. 1.

¥ Paul H. Miller, Metal cutting power calculations, Amer. Mach. 10 Jan. 1940, p. 23ff.

W F.W. Taylor, On the art of cutting metals, Trans. A.S.M.E., 1906, Paragraph 91/92. See re-
ference 129,

¥ Nicolson, Rapid cutting tool steels, Engg., 1903, p.598.

B Klopstock, Untersuchung der Dreharbeit. Berichte der TH, Berlin, No. 8, p. 38, also Werkstai-
tstechnik, Vol. 17, 1923, Nos. 23 and 24. In english: Recent investigations in turning and planing and
a new form of cutting tool. Paper presented before the Spring Meeting, A.S.M.E., at Milwaukee
on 18-21 May 1925,

¥ Armitage and Schmidt, Experimental measurements of cutting forces and speeds, The Tool
Engineer, 1 October 1951.

* 0. Boston, Metal cutting forces, Automotive-Aviation Ind., 15 May 1942, p. 31.

™ G. Schlesinger, Machinability of metals, The Tool Engineer, January 1947, p. 18ff.

¥ Okochi and Okoshi, New methods for measuring cutting forces of tools. Sci. papers, Inst, Phys-
Chem. Research, No.84, Komagone, Hongo, Tokio. See also : Kronenberg, Zerspanungsversuche in
Japan, Masch-Bau Betrieb.8, Nos. 10 and 13, 16 May and 4 July 1929,

¥ R.N. Arnold and Chisholm, The mechanism of tool vibration in the cutting of steel, Proc. Inst.
Mech. Engrs., December 1946, 154, No. 3.

¥ Beckh, Masch-Bau Betrieb 5, 1926, p.559.

M. Kurrein, Bohrarbeit und Bohrversuche. Paper presented before the Berlin Chapter of the
V.D.1., November 1924.

¥ Q. Kienzle, Bestinmung von Kraeften an Werkzeugmaschinen, Z.V.D.I. 94, 1952, p. 301.

¥ 1..Fersing, Carbide high-velocity turning. Paper presented before the Annual Meeting A.S.
M.E., 1 Dec. 1950, Trans. A.S.M.E., May 1951, p.374.

) Rapatz and Krekeler, Pruefung der Bearbeitbarkeit, Stahl u. Eisen 48, 1928, p. 257 ; Reprint,
p. 5, par. 3.

K. J. Trigger and B.F.V. Turkovich, Chip formation in high speed cutting of copper and alu-
minium, Trans. A.S.M.E. J. Eng., Paper No.62-WA-107, presented November 1962 at New York.

9 G. Schlesinger, Fortschritte deutscher Stahlwerke bei der Herstellung hochlegierter Staehle,
Stahl u. Eisen, 1913, No. 22.

*  Bluhm, Die Anwerdung der Versuchsergebnisse Taylor's, Werkstatistechnik, 1921, p. 477 ff.

) Loewen, Marshall and Shaw, Strain gauge dynamometers, Exp. Stress Analysis. Presented



Eighid

a4 351

Ha

Cleveland, 1950. Rattersmann, Bettinger and Blaker, Strain gauge dynamometers, Iron Age, 29 Sept.
1949, p.55ff. See also Fig. 259, Chapter 14.

%) E. Guttmann, Werkstaitstechnik, 1932, p.273 ff.

¥ QOpitz and Schallbroch, quoted after W.Leyensetter: RKW publication, No. 114, p.48.

) Okoshi and Okochi, Method for measuring cutting forces, Sci. papers, Inst. Phys. Chem.
Research, No. 84, Komagone, Honge, Tokyo. Also: M. Kronenberg, Masch.-Bau Betrieb 8, Nos.10and
11, Zerspanungsversuche in Japan.

1®) O, W. Boston and C.E.Kraus, A study in the turning of steel employing a new three compo-
nent dynamometer, Trans. A.S.M.E., 58, p.47 ff., 1936.

m R Cavé, Communications on machinability, Proc. Inst, Mech. Eng. London, 155, 1946, p. 285 ff.

" Page 414 of Manual, see reference 94 .

" Dawihl and Dinglinger, Handbuch der Hartmetallwerkzeuge, vol. 1, p. 164, Springer, Verlag, 1953,

" F, W. Boulger, H.L. Shaw and H. E. Johnson, Constant pressure lathe tests for measuring
the machinability of free cutting steels, Trans. A.S.M.E., July 1949, p.431ff.

0 G, Schlesinger, Die Werkzeugmaschinen, Springer Verlag, Berlin, 1936, p. 5{f ; also by the same
author : The Factory, London, Sir Isaac Pitman & Sons Ltd.,, 1949, p. 144 ff.

" E.Meyer, Z.V.D.I, 1908, Nos. 17, 19 and 21.

) Tool Engineer’s Handbook, 1st ed., p.314, Table 17-4.

" Cutting Tool Research Committee, Experimental study of the forces exerted on the surface
of a cutting tool. Stanton and Heyde, Proc. Inst. Mech. Engrs., London, Vol. 99, pp. 141-220.

™ Compare footnote to Fig. 217 concerning differences of opinion on the formation of a gap.

™  Hankins, Proc. Inst. Mech. Engrs., London, 1923, p. 423 {f.

) See also: M. Kronenberg, Metal cutting coefficient needs re-interpretation, The Tool Engineer,
1953, No. 10, p. 49ff.

®) M. Shaw and Ass., Trans. A.S. M E,, 1957, p. 1148.

2 D, Kececioglu, Trans. A.S.M.E., 1958, p. 149 ff.

) See reference 16.

8 Tool Engineers Handbook, 1st ed., p. 311, Fig. 17-12, published by Amer. Soc. of Tool and Ma-
nufacturing Engineers.

1 ] H. Mitchell, Proc. London Math. Soc. 34, 1902 ; Timoshenko and Goodier, Theory of Elasticity,
p. 93, McGraw-Hill, 1951 ; E. C. Cooker and L. N. Filon, Photoelasticity, 1931, Cambridge University
Press.

) ], Nicolson, Inst. Mech. Eng. 25, p.672ff.

) M. Kronenberg, Grundzige der Zerspamungslehre, 1st ed., Springer Verlag, 1927, p.212. Vib-
ration tests by the author, using strain gauges, see Chapter 14-7. See also his paper presented
before the Mass. Inst. of Technology, 5 June, 1952, and Amer. Mach. 29 Sept. 1952

) Klopstock, see reference 151. See also Codron, Experiences sur le iravail des machines outil
pour les meteux 2, pp.81-7, Paris 1906.

) Rosenhain and Sturney, Report on Flow and Rupture of Metals during Cutiing, Cutting Tool
Research Committee, London, 1925, p. 141ff.

) [ G, Christopherson, P.L.B.Oxley and W. B. Palmer, Engineering, London, 1958, vol. 186, p.
113 ff.

W p1.B.Oxley, A.G.Humphreys and A.Larizadeh, Influence of the rate of strainhardening in
machining, Proc. Inst. Mech. Eng., London, April 1961, p. 234,

) K Henriksen, Chip breaking-a study of three-dimensional chip flow. Paper presented before
the Semi-Annual Meeting, A.S.M.E., April 1953, Columbus, Ohio(Paper No. 53-5S-9). Also: The
right chip breaker, Steel, 26 April 1954, p. 98 ff, and Balanced design will fit the chip breaker to
the job, Amer. Mach. 26 April 1954, p. 117 ff. Compare also: R. Hahn, Some observations on chip curl
in metal cutting. Paper presented before the A.S.M.E., Sept. 1952, Chicago, (Paper No. 52-F-16) .
Furthermore: B. L. ten Horn and R. A. Schuerman, Chip control, The Tool Engineer, October 1954,



352 A

&

i

p. 371f ; J. L. Wennberg, Chip breaking of titanium, Paper No.8, Amer. Soc. Tool Engineers, 1957.

* F. Schwerd, Filmaufnahmen des ablaufenden Spanes, ZV.D.I 80, 1936, No.9. p.233 ff.

¥ H.Ernst, Physics of metal cutting, Trans. Am. Soc. Metals, 17 Oct. 1938.

¥ D, F.J. Galloway, Inst. Mech. Eng. London, 26 Oct. 1944,

™ F.Eisele, Tech. Mitteilungen, Sept./Oct. 1952, p. 313.

¥ Thermal expansion, which cannot be discussed in this book, should likewise be taken into con-
sideration. Details in: M. Kronenberg, Die Beeinflussung der Werkzeugmaschine durch Waerme und
Schwingungserscheinungen, Indusirielle Organisation, Zuerich, Switzerland, 1951, No. 11, pp. 339-
346. On vibration see: M. Kronenberg, Grundz. der Zerspanungslehre, vol. 2, 1963, pp. 164ff. Sprin-
ger-Verlag, Berlin.

™ 0. Svahn, Methods of measurements in machinability research, Technical University of Stock-
holm, Sweden. Reprint 1948, 1, Saeriryck ur Teknisk.

¥ H. Opitz, L.eistungsmessungen an Werkzeugmaschinen, Z.V.D.I. 81, 1937, No. 2, p.6l.

™ Doi Schizuo, Mem. Ryojun Coll. of Eng. 4, 1931, No. 4A, p. 243.

™ R.N. Arnold and Chisholm, see reference 156.

" Presented before V.D.I., 17 April 1923, in Berlin.

™ From a paper presented by the author before the 3rd National Defense Meeting, 12 and 13
March 1941, Cleveland, Ohio. See also : M. Kronenberg, Maximum shell production, Mech. Eng., June
1941, p. 425 ff.

™ Investigation carried out for the Niles Works, Berlin. See also report on the author’s tests
on lathes with gear and hydraulic drives respectively in: Masch-Bau, Betrieb, 1932, No. 20, p. 425 ff ;
Comparative test results of gear and hydraulic drives, Product Eng. Sept. 1936, p.326f{.

=8 Later results see: Kronenberg, Heisszerspanung Z., Industrielle Organisation, vol. 33, 1964,
No. 2, p.58ff.; and T. Z. f. prakt. Metallbearb. 58, 1964, No. 4, p. 165ff., No.5, p. 2531f.; also; L’enlé-
vement a chaud des coupeaux, (Hot machining) Microtecnic 20, 1966, No.1 and 2.

* M. Kronenberg, Bedeutung und Wesen der Drehzahlnormung, Werkzeugmaschine, 1929, No. 4 :
Drehzahlnormung in der Praxis, Werkstatistechnik, 1931, No.5, p. 1481f.

*  Germar, Gelriebe fuer Normdrehzahlen, pp. 30 and 63, Springer Verlag, Berlin, 1932.

* See Abstract of the Metal Cutting Conference, Mass. Inst. Technology Paper No. 7, pre-
sented by M. Kronenberg, 5 June, 1952.



	Metal Cutting: 
	m: 


