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 Fig.1.1 Wheel-work interference zone geometry.

Fig.1.2 Chip formation geometry.
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Fig.2.1 The Planck distribution law; 
blackbody emissive power as a  func-
tion of temperature and wavelength.



Fig.2.2 Illustration of the ray passage along a flat-ended 
cilindrical fiber.





Fig.2.3 Spectral sensitivity of some 
typical photoelectric cells.

Table 2.1 Characteristics of some typical photoelectric cells

wrInrnrnnnnrriva rali

IPbSePbSInSb

I1.01,5.00.8,v2.5

PhotoconductivecellsPhotovoltaic cells Photodiode
Infrared detectorsPbS

ePbSInSbInAs  Ge

Spectral response, um 1.01,5.00.8q,2.5 1.0A6.5  1.01,3.5  0.9,14.9

Peak wavelength,  um 3.8 2.2 4.8 3.1 1.55

Specific  detectivitK  110'  11Ou  710'  4x1011  7x10°
 DA*(),p'900,1),  cm/W

Response time, us 2 100,N,400 1 . 1 2

Operating temperature, K R.T. R.T. 77 77 R.T.

 lx10'  lx10"  7x10"

10J'IAFUU

RT. RT. 77





Fig.2.4Twopyrometersystemsused.

(a)(b)

Fig・2・5Phot二 〇graphsof亡WOtypesof工R-pyrometers;(a)PbS_

pyromet二er,(b)工nAs-pyrometer.
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Fig.2.6 Spectral transmission loss 
of  Sipe fiber.

Fig.2.7 Spectral transmission curves of 
condenser materials.



Fig.2.8 Relative sensitivity of PbS cell.

Fig.2.9 Relative sensitivity of InAs cell.



 Fig.2.10 Theoretical relative sensitivity of PbS-pyrometer.

 Fig.2.11 Theoretical relative sensitivity of InAs-pyrometer.



Fig.2.12 Frequency characteristics of 

pyrometers; (a) PbS-pyrometer,(b) InAs-
pyrometer.



Fig.2.13 Apparatus for checking the transmittance of fiber.



Fig.2.14 Scope trace of output 
signal of PbS-pyrometer under 
certain illumination.



Fig.2.15 Schema of proposed calibration apparatus.

Table 2.2 Characteristics of optical fibers

IOJZZ-Z)U(3341-1)

Ilin48

Fiber designation  A(3322-2)B (3321-1)C  (1Y25-1)  D (1125-2)

Core diameter d,lim13048 50 20

Relative index difference  A, % 0.4 0.7 1.14 1.20

Numerical aperture NA0.1340.1770.226 0.232

 Acceptance angleEm, deg  7.7 10.2 13.1 13.4

0.134i/i

 /./10.4



Fig.2.16 Calibration curve of 
PbS-pyrometer.

Fig.2.17  Calibration curves of 
InAs-pyrometer.



Table 2.3 Summary of actual  sensitivities of IR-pyrometer-

ActualActual  sensitivity: A
ae= cCa

• TK

IR detector Condenser Fiber Object Coefficients
£ C K

e a

PbS Quartz C Steel  7.69x10'22 8.00

 InAs  Flint C  Al  umina  1.30x10-20 7 .25

 InAs  Fl  int C Steel  0.92x10-20 7  .25

 InAs Quartz C  Al  umina  1.57x10'20 7. 30

 InAs Quartz C Steel  1.66x10-20 7 .58
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 Fig.3.1 The target area St of 
a fiber placed at a distance 
of t from the object.





Fig.3.2 Model of acceptance energy for large object .





Fig.3.3 Model of acceptance 
energy for small object.





Fig.3.4 Model of acceptance energy in general configuration.





Fig.3.5 Model of acceptance 
energy in the case when center 
of object is on center axis of 
fiber.

Fig.3.6 Variation of the radiant 
energy accepted by a fiber with 
radius of object.





Fig.3.7 Variation of radiant energy accepted by a fiber with 
the distance between centers of  Sob and St for some values 
of rob .





Fig.3.8 Appearances of energy accepted  Ex  in which the ob-
ject Sob  (roh=75.0  pm) passes through the target area St 

 (rt=48.3  pm) at a constant speed  (V=1713 m/min) with vari-
ous deviation of  t .



Fig.3.9 Relation between acceptance 
energy  E), and pulse width  AT of the 

pyrometer for  several values of rob



 Fig.3.10 Influence of distance between 
object and incidence face of optical fi-
ber on sensitivity of IR-pyrometer.
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Fig.4.1Schematicillustrationofexperimen亡a工setニ ーup.

Table4.1Summaryofexperimen仁alconditions

・Operatingparameters

Numberofrevolutionsofwheel,N1800min-1

Peripheralwheelspeed,V1696ti1713m/min

Workspeed,v10m/min

Wheeldepthofcut,a20um

Upgrinding

・Grindingfluid

Solubleoil(1:50inwater)

・Grindingwheel

A36K7VC(3)B,(300ti303)x30x127mm

VP=40.0°o,V9=49.1%,Vb=10.9°0

・Workpiece

O.55%carbonsteel,Hv200

Width,bzρ6mm

Length・ 乙。52mm

Fig.4.2Close-upphoto-

graphofexperimental

se仁 一up・
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Fig.4.4 Experimental equipment for measuring 
time constant of thermocouples; (a)ordinally 
F-C thermocouple, (b)surface thermocouple.



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.

Table  4.2 Experimental values of time constant of thermocouples

 Diameter dth,  UM

- Time constant  T
s ms

Ordinally F-C thermocouple
( 275  1, 650 °C )

Surface F-C
( 410 '1,

thermocouple
470 °C )

100

300

800

 4  '1,  7

30  ti 38

110  q, 120

 5ti

10

6



Fig.4.6 Influence of time constant on output.





Fig.4.7 Comparison of probable 
values of wheel-work interfer-
ence zone temparature.

Fig.4.8 Output measured with Peklenik's thermocouple method.



Fig.4.9 Supply of grinding fluid .



 Fig.4.10 Variation of temperature in surface layer at var-
ious depths below the ground surface in wet grinding.



Table 4.3 Characteristics of work-
piece material  Si3N4 

 Density : 3.2 g/cm3 

 Bending strength  : 784 MPa at R.T. 

              : 490 MPa at 1200 °C 

 Fracture toughness : 4.5  MN/m3'2 

 Hardness  : Hv  1800-

 Elastic modulus :  32x10" MPa 

 Thermal conductivity : 20.9  W/(m•K)



 Fig.4.11 Output from  InAs-pyrometer 
in surface grinding of  Si3N4
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Fig.5.1Schematicillustrationofexperimentalarrangement .

(a)(b)

Fig.5.2Phot二 〇graphsofexperimen亡alapparatus;(a)surface

grindingmachine,(b)fiberholderwithmicrometer.
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Table 5.1 Summary of experimental conditions 

 •Grinding conditions 

  Number of revolutions of wheel, N 1800  Min-1 

  Peripheral wheel speed, V  1668%1713  m/min 

 Workpiece speed,  v 10  m/min 

 Wheel depth of cut, a 20  um 

  No grinding fluid used 

 •Grinding wheel 

  Designation, A36K7VC(3)B 

  Structure,  Vp=40.0 %,  VG=49.1  %,  VB=10.1 % 

 Wheel diameter, D  295%303  mm 

 Wheel width, B 30  mm 

 •Workpiece 

  0.55 % carbon steel 

 Vickers hardness  Hv 200 

  Work length,  l mm 

 Work width,  bw 6  mm 

 4)cessing conditions 

  Conical diamond dresser with grinding  fluid 

  Dressing depth of cut,  ad 20  um 

  Dressing feed,  fd 0.05 mm/rev

Fig.5.3 Calibration curves of grinding force components.





Fig.5.4 Output signals of typical experimental 
results for a series of one-pass grinding.



Fig.5.5 Temperature distributions of cutting grains at 
4.2 ms after cutting; (a)up grinding , (b)down grinding.



Fig.5.6 Infrared photograph of surface grinding of  0.55% 
carbon steel; exposure time: 1/125 s (approximate 1/4 
revolution of the wheel).





Fig.5.7 Thermal model for abrasive grain in cutting.





 Fig.5.8 Temperature distribu-
tion below the cutting grain 
surface when a constant heat 
flux runs into  during'time of Th.

Fig.5.9 Cooling model for abrasive grain during 
the non-cutting portion of a revolution.







 Fig.5.10 Temperature distribution 
below the cutting grain surface 
for various values of  n.

 Fig.5.11 Cooling characteristics of cutting grains for 
various values of  ri with convection boundary condition.



 Fig.5.12 Arrangement 
to measure temperature 
of active grains.



Fig.5.13 Variation of typical outputs from IR-pyrometer for 
one-pass grinding with setting angle  0;  0 is angle from 

grinding point around circumference of wheel.



Fig.5.14 Temperature distributions of cutting 

 grains at different time  Tc after cutting.



Fig.5.15 Cooling characteristic of cutting grains.







Fig.5.16 Temperature distributions of cutting 

grains for some values of wheel depth of cut a.



Fig.5.17 Influence of wheel depth of cut on tangential grind-
ing force and number of active grain in surface grinding .



Fig.5.18 Variation of temperature distribution of cutting 

grains as grinding operation proceeds.

Fig.5.19 Variation of effective successive cutting-edge 
spacing as grinding operation proceeds.
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 Fig.A.1 Radiant energy from 

elemental area.

Fig.A.2 Spherical coodinate 
system used in derivation of 
radiant energy transfer.





Fig.B.1 Configuration of incident area in fiber face in 
derivation of the weight function g(t,r).







Fig.C.1 Passage of object 
with the deviation of  t 

                      Y from target area.






