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Analysis of Contact Tractions influenced by Edge Machining
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Abstract

To restrain contact failure, present study investigates the influence of edge machining of an indenter
(punch). As for the edge machining, rounding, chamfering, and chamfering and rounding are considered.
Contact mechanics is consulted to examine the traction profile and the size of the contact region which are
directly influenced by the end profile of the indenter. The effect of rounding size (i.e., radius) in the case of
the chamfering and rounding edge-indenter is studied. Shear traction is also evaluated within the regime of
partial slip. Size of slip region and its expansion rate due to the increase of shear force are considered to
investigate the shape effect of the indenter on contact failure.
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Table 1. /’(x) for each edge shape.

Region Rounded | Chamfered Chamfered &
No. (i) Edges Edges Rounded Edge:
K; L K L K; L
1 - - 0 [ 0 (¢
2 -1/Ry-alR} - - 1 -6/(c-a) | - aBl(c-a)
3 0 0 0 0 0 0
4 -1YR]| alR - - | -6/(c-a) § abl{c-a)
5 - - 0 -6 0 -0
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Fig. 1 Generalized geometry of present contact problem.
bp(p) 1 Eb, .
A e+ ——({aznsing -/ , 8
P zCosp 2P {a;r ? (q))} @
Asm2 ;
Mm—zx( ¢)

+ {K,-bsin(/;+L,}x
; ©

[A cosg; — Ag; sinp +

L cosl(@+@)12) sinfp- @ﬂ)zf
|cos((@ +¢..1)2) sin((p-9,)2) |

cospln

AN dp =0
Asin2¢, =sin2¢p,,; —sin2gp;, .
3 HEFFY Zepe A FHST P, F
h

~@;, Acosp; =cos@,, —COsQ,

(10)
2 (9 L U0NA sing, =x,/b Ol 9 T g
< AER AAZ YehiA Hol A7 - 2 9
O] art

2 (10)lA & & ARkl F AFEA B

AAFS 350l U AP AHFS B
715teta @age oo} gk RE o) W
%88 Arld o +

o & o o

0 10 20 30 40 6 (Deg.
60 . 0 : : ‘ (Deg.)
50 Chamfer & Rounded Edge —-
gl Chamfered Edge -
g 61 _~Rounded Edge

Fig. 2 Variation of contact region with respect to
different edge shape.
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Fig. 3 Normal traction profiles by R, C and CR-type
punches.
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Fig. 4 Normal traction profiles with varying radius and
chamfering angle.
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Fig. 5 Normal tractions near contact edge.
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Fig. 7 Variation of shear traction for each type.
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Fig. 8 Expansion rate of slip region for each type.
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