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ABSTRACT

The thermal deformation of a workpiece during grinding is one of the most important factors that affect

a flatness of a grinding surface. The heat generated in one-pass surface grinding causes the convex

deformation of a workpiece. Therefore, the ground surface represents a concave profile. In the analysis a
simple model of the temperature distribution, based on the results of a finite element method, is applied.

The analyzed results are compared with cxperimental results in swrface grinding. The main results
obtuined are as follows: (1) The temperature distribution of a workpiece by FEM is comparatively in good
agreement with the experimental results. (2) The bending moment by generated heat causes a convex
deformation of the workpiece and it reads to a concave profile of the grinding surface.
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Surface Profie
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Length of Workpiece
Fig.l Geometrical Error (Wheel speed :
Table speed : 45 m/min, Depth of cut @ 20« m)
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3.2 FEM Modeling
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Fig.2 A Model of Finite Element Calculation
(Number of Nodes : 232,
Number of Elements @ 196)
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Table.l Constant values of a workpiece for a
finite element calculation

7.86 %103 kg/m’
485 J/(kg * K)
515 W/(m - K)

Density o
Specific heat C
Thermal conductivity A

Convection heat transfer

10W/m” - K
coefficient h /m
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Fig.3 Experimental Setup
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Table.2 Experimental conditions
Drv
Grinding Method One-pass
Up cut
Wheel WABOK7V
Workpiece material STD11
Workpiece dimensions 100X 25X 25
Wheel speed V 2724 mpm
Table speed v 4.5 m/min
Depth of cut t 20 £ m

I

5. MY #m P am
5.1 AlZte] mg F2E AA e 28T

THEA AR 6719 ARole] Axrhzol A3

gol et 239 Lx- 99, % A0 A1}

%uw AE AR AAAAE LEA e
delo] BolA¥ et s,

Flg = 6709 QAo e NFE YHD A
oz F4u A%E wwc pasl AAAN A2
grol EABTHE AL & 4 A

Fig5t: FEM si4e] o|@ Ang noev 2t
Aot mwEY {FAG AFE BAFD Atk
& g % s
Fig.6¢ Figdel 2318 24sto o] #4580
g ANFE 09 H Ho| FAEY ATL B
ste] HEo] FRHUL WANE T Askaro] 1
A% Aol

-871-

Temperature
®
T

' L A A i
] 5 w " »
Fhumper of Cata

Fig.4 Experimenta! Result of Temperature
(sum of six temperature data)
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Fig.5 Simulation Result of Temperature by FEM
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Fig.6 Temperature in the real contact zone of the
wheel & workpiece (by Experiments)
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Fig.7 Temperature in the real contact zone of the

wheel & workpiece (by Simulation)
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