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A Moving Heat Source Caused by Temperature Distribution in Grinding Process

T. K. Kwak(Mech. Eng. Dept. PKNU), M. K. Ha, Y. Koo, J. S. Kwak(Prof. Mech. Eng. Dept., PKNU)

ABSTRACT

The heat generated during surface grinding process can lead to elevate a grinding temperature, which cause the
thermal damage to the workpiece material. Because of this reason, it is important to be able to predict the
temperature which is occurred during grinding. The process parameters, therefore, should be adjusted properly to yield
the acceptable workpiece temperature. In this study, we conducted an experimentation to obtain and also to analyze
the temperature distribution of the workpiece with accordance in varying the grinding condition. For measuring the
workpiece temperature, thermocouples of the CA type were inserted into the predetermined locations of the
workpiece.
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Table 1 Experimental conditions

?nggg:gg Horizontal spindle surface grinder
Wheel WAI00LmV

Fluids Shell lubricant (soluble type, 10:1)

Wheel speed : 1,800rpm

Table speed : 2~5m/min

Conditions
Depth of cut(t) : 10,20,30,40zm

Up & Down, Plunge, Dry & Wet

Thermocouple | K-type (0.65mm)

Oscilloscope | Textronix DPO TDS3014

Dressing Dressing stick : Single point diamond

conditions | Depth of cut : 10~30m
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Fig. 1 Schematic diagram of experimental set-up

T3 JFFEAE Y FEE FtEE9 F44dA
omEA R ol ZhFst 74z 1fAe]l dANE
Aastalc.

AR 3L Fig. 1914 B9 AN G
Aol A 2AE dolHE 16 bits A/D RE7E F

e AL £ pCol AZHID M H.
3.8 Zal 2 nE

3.1 cdatEoo] trh% 2T

ZEo) 7MEE EW :8_— g go 25x ook
3 23 91311*1 Wate), £3 THE RER
o 2T e FAEo HEY E3A e WY &%
B AiHog of g Hu, F4E vgde 2%
Wkl vjolsly] o] 228 LxTue Y
g doz B 4 qloh d47bEAl FEE WY
uheh 9f —Q~E+uﬂi s FAE) TYHY] 2
£t Ju2 FHE FUILEE AF 22X T

of 3 H‘*éés}“ A¥E o AL BA A
F3Eo AU 371 Aol datrtEol
HPo wet FHE 2ov dY, § JdAnEd
27 AN AR A A 7}77}741114 =7t

+38hil, d9lo| HojalH &7t &7kt

Fig. 2& 3709 @dddA Y dele & & 2
B Zol A Leblich 7hFol Azt wheh FAE
EHe 2=t AFstr] AFAsA 1IcHE §3ste
# F3 A9 Huge &b’ 2CH, 3CHY o
NEEAAN Hn LEE GERAC 77t} A e
A 7tEe] AMEAsL ¢ F 7" 2= 938 ICH
ARt 3CHIA o] ¥& 25F Btk Fig 2+
ICHY A 2CHE A3t ¢ F3H =€ 3T
A& FAEL 2CHA A 3CHE Hasts &<t 1
0CHL2 T3] At

o

b

oZ::\‘Zrﬁ

Temperature {

Y T T u n
— o 2000 4000 8000 8000 10000

Number of Data

F

g. 2 Experimental results of temperature on the
surface of workpicce
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Fig. 3 Variation of temperature in accordance with
depth of cut (Dry grinding)
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Fig. 4 Variation of temperature in accordance with
depth of cut (Wet grinding)
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Fig. 5 Experimental results between number of piece
and temperature on varying to depth of cut
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Fig. 6 Temperature difference between dry and wet
grinding

- 902 -

2. C. Guo, S. Malkin,

4. B

B AFoAME dartdal 28t €8 483
Q wiog Faiglx, 1 Feteeteg va. 4
ahglth. ol4e dAddoly A& ity o5
488 ¥k
1.74] d2tolr] olFEo}l 2m/mind wf 4 A
2to] sl datrcl AT & 2EE YE
WA, smmingd o =T Z47be] fd4& Hin
AE o A= 4 de] HY ARt ¥
& 25 E Yehich
254 daba] "Ygolst 20meldyd W A
Axke ahaF dAate] wids) AT & 2
& Jehin i@, o4 Wl disisze
sm/min®g ®7} 2m/ming "R © @ 2%
5 YERIS.
37 RS0 uhE 2% Wk A golst
10m W Sumoll vl A 2ufolate] & 2571
AR, A Aatn) Fa gdate] Aoy
61 ol YL o & AT, F2 Qe 7HEE
4o Zold W& 2xwl A g&e ¢
=

2uzd

1. W. B. Rowe, "Thermal Analysis of High Efficiency
Deep Grinding," Machine Tools & Manufacture,
Vol. 41, pp. 1-19, 2001.

"Analysis of Transient

Temperatures in  Grinding," ASME Journal of

Engineering for Industry, Vol 117, pp. 571-577,

1995.

3. DesRuisseaux, N. R. and Zerkle, R. D,

"Temperature in Semi-Infinite and Cylindrical Bodies
Subjected to Moving Heat Sources and Surface
Cooling,” ASME J. of Heat Transfer, Vol. 92, pp.
1456-464, 1970.

4. Barber, J. R.. "Thermoelastic Displacement and

Stress Due to a Heat Sources Moving Over the
Surface of Half Plane,” ASME J. of Applied
Mechanics Vol. 51, pp. 636-640, 1984,

5. Bryant, M.D. "Thermoelastic Solution for Thermal

Distribution Moving Over Half Space Surface and
Application to the Moving Heat Source,” ASME J.
of Applied Mechanics Vol. 55, pp. 87-92, 1988.

6. Paradipta N. M., "Simulation of Surface Grinding."

Ph. D. Dissertation Purdue Univ., 1995.



