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Fig.2.3 Spectral sensitivity of some
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Table 2.1 Characteristics of some typical photoelectric cells

) Photoconductive cells Photovoltaic cells Photodiode
Infrared detectors " PbSe PbS InSb InAs Ge
Spectral response, um 1.0~5.0 0.8~2.5 1.015.5 1.03.5 0.9~1.9
Peak wavelength, um 3.8 2.2 4.8 3. - 1.55
Specific detectivit s u 10 1n ‘ 10
DX*(AP,9OO,1), cmv/AZ/W 1x10° 1x10 7x10 4x10 7x10
Response time, us 2 100400 D 1 2
Operating temperature, X R.T. R.T. R.T.

77 .77
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Fig.2.4 Two pyrometer systems used.

Fig.2.5 Photographs of two types of IR-pyrometers; (a) PbS-
pyrometer, (b) InAs—-pyrometer.
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Fig.2.10 Theoretical relative sensitivity of PbS-pyrometer.
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Fig.2.11 Theoretical relative sensitivity of InAs-pyrometer. "
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Table 2.2 Characteristics of optical fibers

Fiber designation A (3322-2) B (3321-1) C (1¥25-1) D (1Y25-2)
Core diameter d, um 130 48 . 50 20
Relative index difference 4, % 0.4 0.7 1.14 1.20
Numerical aperture NA 0.134 0.177 0.226 0.232
Acceptance angle £, deg 7.7 10.2 13.1 13.4
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Table 2.3 Summary of actual sensitivities of IR-pyrometers

Actual sensitivity: A =e ¢ -T°
v a e a ’

IR detector Condenser Fiber Object EC%efficients <
e a
PbS Quartz C Steel 7.69x10722 8.00
InAs Flint C Alumina 1.30x10-2° 7.25
InAs Flint C Steel 0.92x10-20 7.25
InAs Quartz C Alumina 1.57x10-2¢ 7.30
c " Steel 1.66x1Q 20 7.58

InAs Quartz
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Fig.4.1 Schematic illustration of experimental set-up.

Table 4.1 Summary of experimental conditions

-Operating parameters

Number of revolutions of wheel, ¥ 1800 min™
Peripheral wheel speed, V 16961713 m/min
Work speed, » 10 m/min

Wheel depth of cut, a 20 um

Up grinding
«Grinding fluid
Soluble 0il (1:50 in water)
+Grinding wheel
A36K7VC(3)B, (3000303)x30x127 mm
v_ = 40.0 %,Vg==49J %, Vy = 10.9 %

p
*Workpiece
0.55 % carbon steel, Hv 200
Width, bw 6 mm
Length, L, 52 mm

Fig.4.2 Close-up photo-
graph of experimental
set-up.
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Fig.4.3 Comparison of outputs measured with three kinds of
pyrometers; the signals show the grinding temperature his-
tories for various depth below the ground surface.
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20 ms/div.

Fig.4.5 Photograph of oscilloscope screen showing the traces
of emf versus time for two thermocouples; (a)ordinally F-C
thermocouple, (b)surface F-C thermocouple. ‘ v

Table 4.2 Experimental values of time constant of thermocouples

- Time constant Ts, ms -
: Ordinally F-C thermocouple Surface F-C thermocouple
Diameter dyy, um (275 ~ 650 °C ) (410 ~ 470 °C ) -
100 4~ 7 5~ 6
300 30~38  seess
800 110 ~ 120 10
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‘Fig.4.6 Influence of time constant on output.
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Fig.5.1 Schematic illustration of experimental arrangement. .

(b)

Fig.5.2 Photographs of experimental apparatus; (a)surface
grinding machine, (b)fiber holder with micrometer.
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NG 0 Re1 L Wheel depth of cut, a 20 um

No grinding fluid used

RYIVRATIT

*Grinding wheel

+ K hy ,h\“t: ., " Designation, A36K7VC(3)B
Structure, VP—40.0 %, VG-49.1 % VB=]0.1 %
1680\ | BB Wheel diameter, p 295303 mm
NN Wheel width, B : 30 mm
ko -3vk L)
*Workpiece :
EAX L9010 0.55 % carbon steel
) Vickers hardness Hv 200
1%%8. 1 Work length, 7, . 52.mm
. o T CEVIN ‘Work width, b 6 mm
A7 R T LK v '
_ . . - +Dressing conditions
%‘]%t -3 ﬁ‘tl’f, Conical diamond dresser with grinding fluid
Dressing depth of cut, ay 20 um
/Eé‘,*\lbﬂ\]/\ q dﬂﬁm Dressing feed, fd 0.05 mm/rev
400 400 .
z z -
€ 300 % 300
]
3200 S 200
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= g
g 100 £ 100
£ g
2 S | _
0 100 200 300 400 500 0o 100 200 300 400 500

Output voltage Eyn v Output voltage Ev ,mV

Fig.5.3 Calibration curves of grinding force components.
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Fig.5.4 Output signals of typicél experimental
results for a series of one-pass grinding.
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Fig.5.5 .Temperature distributions of cutting grains at
4.2 ms after cutting; (a)up grinding, (b)down grinding.
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Fig.5.13 Variation of typical outputs from IR-pyrometer for
one-pass grinding with setting angle ©; © is angle from
grinding point around circumference of wheel.
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Fig.5.14 Temperature distributions of cutting
grains at different time T, after cutting.
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Fig.5.15 Cooling characteristic of cutting grains.
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Fig.5.16 Temperéture distributions of cutting
grains for some values of wheel depth of cut a.
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Fig.5.18 Variation of temperature distribution of cutting
grains as grinding operation proceeds.
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