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AL
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2X5 2209.72 2873 II X1 2050 > 2150 (2876 4 8
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6 X2 990 > 1010 2858 4- 6 | II X3 2050 - 2150 12868 =+ 4
6 X3 990 —» 1010 {2857 + 1 | IT X4 2050 - 2150 (2870 4 2
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5Y4 1415 1896
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5Y6 1409 1901
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6 AT3 | 990 ->1010 (16722 | VIAT3 | 990 - 1010 ({1672 % 2
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FETR LT, T LA A B R T SR IR A0 K S b B
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FRMOE R, AES AR R T , SR OB TR AR AR T
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BRI T B B K S RO, 4 h 2% . BRAR, FEBEERIh, RRFIRERIEE
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A A IR, S TR FEER R AR, BB T
R E A .
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1Y3 2041.60 = 0.20 2042.00 = 0.50 +0.40 +0.02%

2 X1 2722.18 + 0.14 2722.36 + 0.18 +0.18

+0.005%

2 X5 2549.29 2549.38 +0.09

4v1 1164.00 £ 0.00 1164.02 = 0.00 +0.02 +0.002%
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5Y9 3038.82 £ 0.18 3040.00 =+ 0.27 +1.18

5Y10 3038.73 £ 0.27 3039.68 % 0.23 +0.95 +0.041%

5 Y11 3040.91 % 0.09 3042.55 £ 0.09 - +1.64

6 X4 2999.96 =+ 0.00 2999.97 & 0.01 +0.01

6 X5 3000.98 = 0.02 " 3001.14 % 0.05 +0.16 +0.003%

6 X6 3002.55 = 0.05 3002.64 & 0.05 +0.09

6 AT4 3003.86 & 0.24 3003.91 & 0.24 +0.05

6 ATS 3005.24 + 0.1 3005.71 &+ 0.14 +0.47 +0.009%

6 AT6 3007.43 % 0.05 3007.71 & 0.05 +0.28

6 AT7 3741.77 + 0.09 3741.96 + 0.14 +0.19

6 ATS 3742.52 % 0.35 3742.78 4 0.22 +0.26 +0.006%

6 AT9 3742.30 % 0.13 3742.48 + 0.09 +0.18

vV Y4 3038.36 % 0.09 3038.68 + 0.14 +0.32

vV Y5 3040.32 3= 0.14 3040.55 + 0.18 +0.23 +0.007%

v Y6 3041.77 + 0.09 3041.82 £ 0.09 +0.05

VI AT4 3766.22 + 0.09 3766.22 + 0.09 0

VI ATS 3797.39 + 0.26 3797.39 4 0.26 0 +0.003%

VI AT6 3836.26 £ 0.13 3836.30 % 0.04 +0.40
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B & IR B R R IR B, MBS RS MR R R B, o
oA T S R B SRR AR AR T FRIR ST ERFREBES, SR
T R EMRAR S S0, G A SR (BRI AR BIRE DY) , BB R YA P IE R85
T M — R EREEE, B 130 %, BEBRAR T L FEM—RERE 60 %, 8
MRS A L, 8RB MRS R B AR SRR .

BUEIEA Bk R AR R W=EE EEE & AR FI2A R ek, 1
OB O MBS M R ZHE AWK V RE VL

% V. A AERRERLHRENE (HMEBHE) Q &k R, MiElnisk.

B B # 0 (X1 | B B ER (FR®
" # FpLPERY Fhpgme BEREOE | FEREEN FEs WREDH
1Y3 5.5 8.2 + 49% 20.6 36.4 + 7%
2x1 8 9.7 + 21% 4.6 5.1 + 11%
2X5 5.6 6.8 + 21% 4.5 4.8 + 7%
5yY1%: 4.2 3.0 — 29% 2.4 19.9 + 730%
5 y2* 2.0 5.2 +160% 2.9 18.5 + 540%
5 y3* 8.8 203 +130% 1.7 53.8 +3100%
54 9.2 5.9 ~ 36% 720 | 735 + 2%
5Y5 7.0 9.6 + 23% 71.5 75.0 + 5%
5Y6 6 5.5 - 8% 69.0 73.0 + 6%
5Y7 11 1.1 0 74.0 73.0 - 1%
6x1% | 129 15.1 + 179 15.4 63.9 + 310%
6x2¢ | 122 10.4 - 15% 12.1 87.4 + 630%
6 X3* 12.6 20 + 63% 19.3 29.3 + 52%
6 X4 2.7 5.1 + 89% 6.5 16.4 + 152%
6X5 1.4 1.8 + 29% 7.3 11.8 + 6%
6X6 2.5 6 +140% 5.1 4.9 - 2%
6AT1 11.5 24.8 +116% 27.8 80.6 + 190%
6 AT2 18.9 28.6 + 519% 59.8 814 + 36%
6AT3 42.2 30 — 299 30.2 87.3 + 190%
6 AT4 6.7 6.2 - 7% 34.4 34.8 + 1%
6 ATS 5.8 6.6 + 14% 307 | 311 + 1%
6 AT6 6.2 9.8 + 58% 34.4 33.7 ~ 2%

* BRI AR R AT,
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%= VI SakSERERERERiE Q & R, MEMSHL.

E 8 # 0 (x109) % @ # Ry (7 Bk £%)
o Jib LT BT HpEmsk WRESE | BRI gpEms | BEEIR
VI X4 9.3 29.3 +215% 2.6 11 +323%
VI X5 15.7 17.4 + 11% 3.8 8.2 +116%
VI X6 5.2 17.5 +236% 21.3 3.3 — 84%
VI X7 7.2 15.1 +110% 33.0 57 + 73%
VI X8 4.5 6.6 + 47% 7.2 57 +692%
VI X9 . 45 18.9 +320% 7.2 25 +404%
VI X10 4.7 6.5 + 37% 33.7 57 + 69%
vIXi1 9.3 6.9 -~ 26% 30.7 14.2 — 54%
VI x12 6.1 6.3 + 3% 31.3 24.6 — 19%
VI X13 4.3 3.0 — 30% 17 10.4 — 39%
vIX14 2.8 3.6 + 29% 8.6 10 + 16%
VI X15 4.7 14.4 +210% 5.3 22.5 +343%
VI X16 6.1 4.9 — 20% 19.3 3.5 — 82%
VI X17 3.7 8.5 +130% 18.4 14.0 — 24%
VI X18 17.7 21.4 + 21% 5.6 4.7 — 16%
VI X19 18.0 18.6 + 3% 36.0 2.8 | —26%
VI X20 19.6 12.4 - 37% 21.0 25.4 + 21%
VI X21 10.3 10.2 - 1% 53 | 366 | +590%
VIAT1 10.5 21.4 +102% 24.9 86.2 +244%
VI AT2 6.5 10.2 + 11% 11.3 - 865 +663%

LT IR IRR B, MEMFAKANBER N, R EWEER X. &
Y, B AT, REURBSEAEM O iRk Re HM@E. (EHNALEES
f.  (EBFIEEHRRGACR R BURE MIA R IR R, LR G i
KRGS MIEBIEEEE M, RNEN. £ VI SERRE SRR,

(4) FRMMEREFRGEISEEME 2. HARMABEKS T
SHERARE T, L 800 TH/BE 6000 TH/H2H, FHEHHILBSY
MBME, PFLISERMR S SN (1000 SBAER) #h B
B, REU—BRRSAEZEL 1000 BEAHEE AT-BEKE R, BUE—
R SRR, RS R BB STRIR & B, d e
FH—E IR (BEUE £0.01°C).  EERE AR MR BEH R, R0
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L | ek ;) | k(2o %) | - V| axs22 5) | mek(20 %)
(% 10%) : RyT-Wchi
I L A AR S B A | st at] s m o an etk e ot
> 1 21 21 20 20 > 4 19 22 18 | 18
> 2 19 20 20 20 >5 17 | 20 18 17
>3 17 | 19 19 20 > 7 15 19 15 17
> 4 18 18 >12 14 18 11 13
>5 16 19 13 17 >15 13 18 1 1
> 6 12 14 12 17 >20 11 15 8 11
>7 9 11 9 13 | >3 9 4 | s 6
> 8 8 11 8 12 >40 5 10 0 5
> 9 7 9 8 11 >50 5 10 0 5
>10 6 | 6 6 11 >60 4 9 0 2
>12 5° 6 4 10 >70 3 8 0 2
I >15 2 6 4 8 >80 0 4 0 2
>17 2 5 3 5
>20 1 4 0 3
B ocslE, RMMERBEIEHEERSE S HIEERGHMESRK. B 8K
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X~# B |—20——23—20—> —23 —20 —> —22(8)
Y- | 92— 47| 42— 47 60 —>  90(8)
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HEERBRIVE £ X-HW 000 H7F oK 8 ARk IR S BRI o, B8
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BRI B SRR R F S SR R SR ATIR . A
KA RBGRRREE . SRR Y- A0 R
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IReWVE -GN REIERE cus c33, car c12r C13r €140 F o5, FEEIKE
HOSE - R B RE R T, SIS RFIE TNBh AR ORI A S I RUA BFHRS . MB
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SHIEE.

ERER GMMEKRREAEE ERERE AR BR, RMEFRF K
dn Y- RE G B ES R R AR B MY 2%, ARG X-#
BEk AT-HHASHEE T, RS, MBI EB T EECREKR



18 FIR#E: RRAFBXGNEER BEE 87

HRIE p AR 2.65. BRI, RMEATURE CASMECKREN o, BK
HESG, —RAROEEKRE c=87.5X10° GRE/EXD. RBME
X~ 5 SR R B B R B 0y =87.3 X 100 (R /JBR?) RS .

HK, RIVEAROBIERE oo S Y-Ri0E 5 ROHE R MR A
Ef. EERM SRR, TEGIEGKRE Y-RER A HER, &
25 1950 (FABEER) F1 1900 (FBEEX), OHE, MEMAEAKRBY oo K5
40.3 X 10WGRIE/ R R 38.3 X 10° GBI/ EX?) , AR BIEK I coe=
39.9 X 10°GEE/EX) . ;

RS cos = (en—cu)/2, HEKSFMEKRE o BREAR. BB
T EIRE, B IEEKR o=T.6 X L0WGEE/EX?), AREMAKS
c12=6.9 X LOVGER/EXY), THEKRE cr=10.9 X 10°GEE /EK?) .

R ok ARG S BRI B AT- 8%, h EREVIASY
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THE CHARACTERISTICS OF PIEZO-ELECTRIC
OSCILLATIONS OF NATURAL
COLOURED QUARTZ

Liv Min-cHICH

(Institute of Applied Physics, Academia Sinica)

ABSTRACT

The object of the present work is to investigate the characteristics of piezo-electric
resonantors which are cut from the natural coloured quartz, and compare the results with
those obtained from those plites cut from the ordinary clear quartz in order to see if
coloured quartz might be used as piezo-electric material in practice. In this work four
points were stressed, they are: (1) the frequency constants of piezo-electric oscillation, (2)
its stability, (3) its selectivity and activity and (4) its frequency-temperature coefficient
curves. Further more a comparison of the characteristics of oscillations before and after
the heat-treatment of the material was made. By the results of these experiments it con-
cludes that the natural coloured quartz plates can be excited into piezo-electric oscillation
and serve as piezo-electric resonantors. The frequency constant of a Y-<ut plate from
coloured quartz is about 29 lower than that of same type cut plate from clear quartz,
while the frequency constants of the X-cut plate and the AT-ut plate from the coloured and
clear quartz are practically the same. The heat-treatment to the three types cut plates of
both kinds of quartz has a definite influence on their frequency. This effect is more pro-
nounced to the coloured quartz plates. Likewise, heat-treatment improves, from the point-
view of statistics, the selectivity and activity of oscillation of both kinds of quartz. Finally,
the values of some coefficients of stiffness of the coloured and clear quartz were discussed.



