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Shin SAKATA and Takeshi KiTAoKA : On the Polarimetric Method
to Measure the Decay of Strain in Glass under Heating Condition.

ABSTRACT

A method was invented to obtain clear view, discrimination of striae and nature

of strain, as well as correct measurement with easy operation.
The essential elements consist of a white light crossed type polarimeter, a turn

compensator and a crossed sensitive tint plate which compares the colours appeared in
the view, this has been patented by the Japanese Government, and the elements are arranged
as shown in fig. 1. The optical path difference of the turn compensator is made within
50 my, and for extention of the measuring range, some suitable direct compensating
retardation plates are used together. '

When the colours of the comparison view matched each other, the relations among
the turn angle of compensator (), the optical path differences of the compensater (82)
and of specimen (31) are given approximately in equations 10~12.  But these equations
are adaptable only for the monochromatic light that makes dark interference for the
crossed sensitive tint plate. The sensitivity of the method is + 0.12~0.13 mpu, And the
magnitude of deviation when #1 is calculated from equation 11, 12 and 3 is smaller than
about 75 myu is covered by the above-mentioned sensitivity.

The bases of arguments above were explained from:::... (1) the equations as to the
movement of monochromatic light, (2) the calculated coordinates on the C.I.E. chromatic
diagrum as to the variation of colour appeared, and (3) the shape of MacAdam’s ellipse
as to the deviation and the sensitivity. Regarding the results these were confirmed by

experiments.
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Fig. 1(a) Arrangement of the optical elements,
1. Light source, incandecent lamp. 2. Condenser.
3. Ground glass. 4. Polarizer. 5. Furnace.

6. Specimen. 7. Cross tint plate. 8. Turn
compensator with pointer and graduated ‘plate,
9. Analyser. 10, Observer. :
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-Fig. 2. Vector diagram of the polarised light
passed through the crossed polariscope
containing No. 1 and No. 2 birefrin—
gences. PP and AA are the oscillating

planes of the polarizer and the analyser
respectively.
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Fig. 3. Vector diagram of the projected light
on the analyser oscillation plane, under
the condition of A=572 mp and I, =1-.
Values of the vectors were calculated
with equations 2~7, 10 and 12:-

=0.138, Rp=—0.142, R+ =0.03¢,
a+ =29.59, p=29.86°, ¢3/2=16.05°,
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Fig. 4. Vector diagram when A was shifted to
500 mg and 6 was fixed as that of Fig. 3.
Values of the vectors were as follows,
R;=0.142, Ry+R. =0.568, Ry—~R: =-—0.284,
Rg4==—0.134, Ry_=-0.157, R, =0.439,
R_=-0.436,
@+ =51.05°, @—=61.42°, g=34.20°,
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Table 1. Values of the coordinate.
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Fig. 8. Ref, to sensitivity.
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Table 4. The sensitivities.

81/82
0 .1 2 .3 5 6 7 .8 9 1.0

Compensator .

25 In mp +.12 | vl wle w | W) e w e v e w e e ”
ma| T |y or | sl o .08 | o | 2209 e v L] 23| 209 inke
51 In mp +.12 | sl v u | t-{g “— | = n e | 12 | « »
my lnanétllén +.04 = wle #|le w e u e ” +,05 |« # i:gg +.09 inf.
75 In mp £.12 |- sl #| e o« +.¥; - = n e o= ] A2 | — #
ma Inartllé{él +.03 - sl wl e # e # e u e e ” +,04 +,06 inf

ERAE 5 RICRL 2 Z & LR EMRI10R L 0 b RES
P A, Lo LTS T Aic REIIRRT 20 L

U LB L B AERGERSR TS 5o

Table 5. The deviation of the o calculated from equation 22, in degreex10-3..

"1/62 . 0. -
.1 .2 .3 .4 .5 .6 .7 .8 .9 10
Compensator :
25 mu 0 .0 -1 -1 -1 +1 +2 +4 +5 0
51 mp o | o +3 +7 +30 | +52 +75 +95 +98 0
75 mp 0 | +8 138 | 4og | +181 | +284 | 388 | +459 ) .+455 0
§. EMEITOER CH B 0.05 MEAHESERIRD T& HEERRENT Y <

FROBHENE £ G50, X {ALELE
B, e X IDONFEHT Ak b THIE 1 cm?, a5
Ex 11 cm o kv, Thiftcosl, XOT
e TR B 5 & T OEAICISL T RO foific —
BoOb X ARETBBEYHELL. £5LTH M)

2 A3%F & Ve Sénarmont RBEATRCARER

s B A R R & LUV, o ENICHL
CH B HBEN S LA T AOEBITHREL feo 728
Chauvin ® A/2 IRERHEA IV HISE 0 B B2 -
fo TORE, fREH T AONMEIE lkg/cm? DA
ToX, 2.825 mu/cm TH- o
AfusEcy, 2.1 mp, 51,2 mp BLT 771
mpmaﬁmﬁy&yt—y—&%hf,Lﬁ%ﬁ%%
%%i%ﬁﬁiﬁmﬁt(ﬂ?%%%ﬁﬂ?bﬁkm
EU o W ORI b B ARG RIR % A 0.1 B

VT —Thb, OEROEHR 25 mpu IV ¥
p— T LTl bDT, Db HLMBR
Eepi 0 CHRBETH > oo '

C OEER T 8 % 11 RS & RS &7k
saskop, i RGBT E BN LD ENOEREY K
kiR, $6RCRLEEDTHH T, 25.1mp ks
Xt 51,2 mu Ty — F DN TUL 4 RODKE
B OEBEORENTE R, chipoyvave—4—
& G L T A BRI TR 2 R ek 2
ThoHLEBrL B T.1mpu @:y&y}z-&-—'vf_ou\
CREEO—EEEA R ko T RTEIHARLEL
m&moaﬁﬁ%ﬁﬁ@ﬁf5qt:am&wbhaﬁ
% 5o .
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Table 6. Results of experiment,

25.1 my compensator. .
1 Measured value, in mp 6.75) 11.59 | 15.68 | 18.19 | 21.26 | 24,54
2 Standard value, ” 6.72 | 11.61 | 15.68 | 18.23 | 21.22 | 24.56

. : i
3 Error, ” +.03] -.02 0 -.04| +.04) —.,02
51.2 mu compensator. ;

1 Measured value, in mau : 6.76 | 13.44 | 22.23 | 30.54 | 37.33| 43.71| 48.53
2 Standard value, ” 6.72 | 13.34 | 22.29 | 30.64 | 37.35| 43.68 | 48.57
3 Error, .o +.04| +.10| —.06| —.10 —.02! +.03| —.04

77.1 mp compensator.
1 Measured value, in mg ' 6.79 | 15.82 | 30.63| 39.32| 48.57 | 55.22 | 67.18
2 Standard value, ~ 6.72 | 15.68 | 30.73| 39.36 | 48.57 | 55.00 | €7.30
3 Error, ” +.07| +.14} —.10| —.04 0 +.22 —.12

Column 1, Calculated by equation 11 with ¢ measured.

” 1 minus 2.

PlEaELdsE, 150 mp BIFOaIY g —%
—DWTik, ERICHW-REEAERERY BB X -

THIRBENF A RCRULBEACS L EL 5. 2

YRy - F—DNEELK T5 mp 15 5 LB
AR O BB rLETH 5o

¥k, HXOBROXBERABTEETLECHELVT
EXMETH DA, ARG W 572 mp kLB
5 mu DR, ¥k, REBESKKO 100V cx
L 90~105V OWRFHERIC B ERED LNV

1. 8 & o

D. MUkl 345 28 e X I RBREE R
L, $AS X8V TRRETEOBHL, BIEHLS
hi., '

2), IVAYE—F—DREFIHK 75 mp BUFOB
ik, HXAFRORE THRERICRKT 5, 2, 51
BLUOHBEAFLWHIFICE S 0 LOMEFES, 10~
1250, BEXFICET S, 82, 51 3 XU EBENY
BEETD 0 LOBFRICHLE HEBEOELRTS 50
e 22 ARHEL LBELeRBEOBEMEMKNTH

» 2. Calculated from the birefringence of the glass and the load.
3.

Bo

3). MR LONXBERE + 0.12~0.13 mx TE
~C, The FEORGACHRET 5L, 0 K-k
Y5 E 2 RBICIIAL, 5\ THRIRKIC /50
£, 02 OREIICHEHPAL THKRT 5,

4). TEERAEHO PSSR T 5 kL,
YN STREEE BT 2 5 RS % I 2 7o S i B 1 A
I 1A%

5). FERREIT ST W I D TR TR ORS
IR, XEEENHK 50 mp LTFOavy Ry £—8 —CoWn
TORRBE#EE, FEBREHURNTHLLE2%. £5L
T, AHBEOHBCNWBIY Y -5 —D Yl
R, BIEE0EZRL B ANT, B0 ME 2 # 5
It Biedic, #50 mp DIFET 52 L2UlNTH D
T b e

6). FREHL AT 5 fedic, BERDLEEEO LY
W E A, BREONRBENTY Y £ — 5 —D I3
PERTIRY, SO, UDHET SR AIET S,

7. NBEFTHOELAID IO L TR0
<y AMESTPEFLRBACR N THEDIRIESE .
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