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The Hague, July 25, 1933 Jewish Family; Father: GP, Mother: Dentist
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After the Holocaust, 1945
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1945-1951: Gymnasium (secondary school)

1951: enters TUDelft in the new department
of Applied Mathematics
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Cokkie Kalkman Prof Timman (Prof) de Pater
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1956-1957:
Research Associate
at Brown University
(Fulbright Grant)

Applied Math group
of Prager and
Sternberg
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1956-1957:
Research Associate
at Brown University
(Fulbright Grant)

Topic: programming an IBM 704 for minimal weight design of steel frames
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1958 MSc thesis (Summa Cum Laude):
“The forces transmitted by two elastic bodies’

Prof de Pater

]
TUDelft



1960: Assistant Professor working with Timman
and de Pater who is now (1958) full Professor
in the group of Prof W. T. Koiter

Warner Tjardus Koiter

Prof de Pater
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ON THE ROLLING CONTACT OF TWO ELASTIC BODIES Advised by de Pater and Timman
Magnus Opus
Starting: Carter, Fromm and Love.

IN THE PRESENCE OF DRY FRICTION

On the Action of & Locomotive Driving W heel.

PROEFSCHRIFT By F. W. CarTER, M.A., Sc.D., M.Inst.C.E., M.LLE.E.

(Communicated by Prof. A, E. H. Love, F.R.8.—Received April 15, 1926.)
TER VERKRIIGING VAN DE GRAAD VAN DOCTOR IN DE

TECHNISCHE WETENSCHAPPEN AAN DE TECHNISCHE
HOGESCHOOL TE DELFT OP GEZAG VAN DE RECTOR
MAGNIFICUS IR, H. J. DE WIIS, HOOGLERAAR IN DE
AFDELING DER MUUNBOUWKUNDE, TE VERDEDIGEN OP
WOENSDAG 5 JULT 1967 DES NAMIDDAGS TE 2 UUR

We next consider the normal operation of the wheel. Assuming it to be
running in the positive direction of the z-axis, let A’OA in the figure represent
the contact surface, A being the point of first contact, and A" the point of leaving.
Let ABA” be the curve of limiting tangential traction T,P’/P. The actual
curve of tangential traction will follow some line ADCA’, starting at A and never
exceeding the limiting curve. Over the portion ADC of the curve, the surfaces

Direction of running
JR—-—

JOOST FACQUES KALKER

WISKUNDIG TNGENTEUR

GEBOREN TE 'S-GRAVENHAGE

in contact are locked together, and the surface-strain is accordingly constant ;
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I(x,y) = [f J(x',y" )K(x" ,y M (xmx" y-y" Jax"ay",
E

then, if {(x,y) lies in E = {x,}r: %2/ al4y? b2 < 1} 5
M M-m
Uxy) = £ 1 a X%,
T
that is, I{x,y) is a polynomial in x,r of the same degree
as l{(:(,jr,l.

The lemma was established by GALIN ﬁ}, ch, 2, sec, 8, in the
special case that k=9=0, by mesns of LAME's functions. Its
significance for the sclutien of the integral equations (2.18) and
(2,19) is the following. We see that all functions of {¥-x') and
{y¥"} that occur in the integrands of (2.18) and (2.19) are of the
form H{x-x',y=y'}s IT we suppose that the tractions X,Y,Z are of the
form J{x,y}K(x,y), then it follows that the displacement differences
u,v,w inside the elliptical area are polynomials in x and y of the
same degree as that of K{x,y}. But that means that there are as many
parameters in the displacement differences ss there are in the
tractions. There is a strong presumpbtion S » borne out by our
numerical work, thal the displacement fields sre independent of each
other. It follows that we may invert the argument, and say that when
u, ¥ and w are given es polynomials inside E, the tractions X,Y,%
must be of the form J(x,y)K(x,y). Clearly, the connection between
the constants d_ end &n is linear, owing to the linearity of the
equations. Summarizing, we see that the lemma presumsbly implies
that
) <"y inside E

{(u,v,w} i Ll ( B
sVyWl = L — s €
m=Q p=g A% mp’ ma

(2.22)
)xFye,

MM
P (X,Y,2)=T(x,)G I T (a
0

e L
=0 q=0 Pa’ ra’ra

where the constants (a_,b ,c )} are connected with (d
mn* mn® mn P

2 T
9*"pq*pq]

x) KIRCHHOFF's uniqueness theorem does not hold when the stresses
go to infinity, as they do here.

by linear equations.
We now turn to the

Proof of the Lemma.

Consider a typical term of the polynomial K(x,¥), viza Py,

Then the lerma is proved, if we can show thst
J%’ Hxyt ) Byt Hiext y-yaxtayt = 2L Loy), (2.23)
where P (x,y) denotes an arbitrary polynomial in x,y of degree m. Ve
m -
introduce polar coordinates R, § sbout the point {x,5):

%x'-x = Reosy, y'-y = Beiny, dx'dy' = RdRdY, (2,24}
end we introduce s new notation: Fm{o) is an unspecified functicn of
¥, independent of R, %, and y, for which

= {-n* 5 2,2
Fo (i) = (=1) F () (2.25)
For example, siny = 7, (y), cosy = rltw). Multiplicetion of functions
Fm(p} is governed by the law that rman(w} = me(w}. How,

21-]1;322,4-1 ,

Hi{x-2',y-y') = (x—x')kiy-y') 5O,

H{x=x',y-y") =% T lu). (2.26)

We must write the fastor 1-(x'/a)?-{y'/b)? in polar coordinates:

il x)2  (Bsiny+y)?
]_(x“(a)z_(yv!b}Z =1 - iiz‘éL) - __szL =
. 2 S
o (1o 2 ¥ )_op( ok, yeinh ) pa( o5y, Elid ).
a2 b2 a2 b2 2 b

= _ A (R2s2DR-C} = - A {(meD)}2-C-D2} = & {B2-(R+D)2],
with

{1-x2 /a?-y2 /02,
gin
(oot izt ),

1 XCOS singy2 o
Ao (2ot 10
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1979: Full Professor on a personal chair in Applied Mathematics

K. L. Johnson A. R. Savkoor J. J. Kalker
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_']I_I'L I Dynamic
A. D. de Pater. - 4
(1920-2001)
Wheel-Rail Tire-Road
Joost Kalker PhD 1967 Hans Pacejka PhD 1966
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IAVSD 1991
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Hans Pacejka Len Segel
Sylvia Segel

IAVSD 1991

Cokkie Kalker

Joost Kalker
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laus Knothe
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A living legend: the “Kalker Coefficients’
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Chi, FE

Elen, Fric,

mbi,
Elen, Frie,
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1982: Computer code ‘CONTACT’
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Simplified theory

C INPUT
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1.1 Kalkes

Three-Dimensional
Elastic Bodies
in Rolling Contact

1990 1999
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- Max Viergever (1980): ‘Mechanics of the inner ear; a mathematical
approach’

- Francois van Geer (1987): ‘Application of Kalman filtering in the
analysis and design of groundwater monitoring networks’

- Juergen Jaeger (1992): ‘Elastic impact with friction’

- Gerard Braat (1993): ‘Theory and experiments on layered, visco-
elastic cylinders in rolling contact’

- Francois Periard (1998): ' Wheel-rail noise generation: curve
squealing by trams’

- Zili Li (2002): ‘Wheel-rail rolling contact and its application to wear
simulation’
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1991, TGV Lyon et - jryeeine]
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1990, Cokkie & Joost in China
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1990, Cokkie & Joost in the Shinkansen

1990 Cokkle & Joost in Jaban
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1996, Joost in India
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1981, Pauline Kalker, Titia Kalker, Cokkie & Joost

2004, Joost, Felix Kalker, Cokkie
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July 2005
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Joost J. Kalker
(1933-2006)

A Life in Rolling Contact
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