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Development of a balloon-borne quartz friction gauge and a performance

demonstration test using the BU30-5 balloon experiment
By
Junichi KURIHARA!, Isao MURATA?, Kaoru SATO?,
Yoshihiro TOMIKAWA®, and Takumi ABE®

Abstract: Pressure measurements in scientific balloon and sounding rocket experiments in the upper atmosphere are
technologically and scientifically important. An onboard small pressure gauge developed in this study is the quartz
friction gauge, which is based on the principle that the resonance impedance of a quartz oscillator varies with the
pressure of ambient gas. The gauge has a wide measuring range (10° - 102 Pa), which corresponds to the atmospheric
pressure from the ground to an altitude of about 100 km. The sensor part and data processing part weigh 100 g and
200 g, respectively. In addition, power consumption of less than 1 W is achieved with this gauge. The gauge is
suited for high altitude balloon experiments because the weight of their instruments is severely limited. A tuning-
fork-shaped quartz oscillator in the gauge is widely used for wrist watches and the structure has a high resistance to
vibration and shock, and thus the gauge is applicable to sounding rocket experiments that require onboard instruments
to have high environment resistance. In this paper, we report on a performance demonstration test of the newly

developed quartz friction gauge using the BU30-5 balloon experiment.
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COFERE LT, ZENTORIEEBROMENEZEZ 5NA. WD X ) ICKERIEY AT A, SEE2WETSF v
WY E VAR A= RMBALTWA. —J, QFGRIENZT ThLEAAROMMELR EICLHMETH Y, KO
FHELTHMDRTVRIEETH L. BMIFRRTIEF = VNN —NITH SRR AEEALTWAA, QFG HF = v
IN—NEER QFG HY DB OBA AN L o TR A2 2 2R H V. BiR o X 5 ITHm#ER TIdf v E—F v A
AT EOFEHBICHHBITZ. —T, 4 v E—=F Y RFENOFHRIIHPTL2DT, —EDA v E—=5 2 ADHEIC
LT 2 /M TIIENI G TRICWHT 22 21005, BT ZAOTESIEKER (H0) TH D EHEN SN D28,
PUCREKIE Y AT A DF = v N = NOGRKPHIHRZERTE R ETKERTH -T2 L, BIERITEOFH
EIEHEOETNHRTH 40% KL 22 L AL S b. TNEMHRT 5720100, HBF N N— - HBRYT -7
AGALEE T &5 % HIIEEE 2 5%, BRANICYURT 5 LEN D 5.

F72. QFG & BOS O 7 — #1ZIZ L AW & FRERET 10% BEOEN L SN TWB 25, ECCITIZZD L) EI3HS
NTwZzw, 2o EARE FEROZIERORIEICHFET 52EERZ LN, ECC THRIBIN TV R WELHIZS
WTIEAHTH .

X 12 \ZHE D FMlFE F 2 7”73, BOS - ECC IV ORI ENE L TWwW A2, QFG OMIEMITFIEMTIE R L, ¥
WOKBIBRH T OWETH S, QFG  V HEITAEZMET 2 720 IR SN TV, Ly HEHOHEIZH S
DEBENREDBIGLIZ L o TIRTF o TWVDE, 72, LV HROBRERD72DIHTIRZALIIE L TSEDEN S
DT, LB AL THRIETREZ L 27 Y AHE LTV A, AR 67 P A 0 B EE 17km 4435 Tt
B -65C FTTFA»>TW525, QFG Ot v HIRIREEIE FHEEOEE 7Tkm fHE T - 18CORMKMETH S, Lz-> T,
KEERBIIZB W CTIRRAE T — 7 OB EIIEINRR TIE 2 e U REO R E S LETH L EFR L. &
7RI AETOEET—FEZ O Y HRET — 7 2 W CRERMIEFEATH 5.

AR, BUNR B O W TNT L2/ R 2 X 13 1R 3. 8L 258 L 72 50T & R s S Ai i 2 e
M 1lkm & Skm OBE P % 20F, TH O % bkm OBE)ITFH THl o 724 R 24 1TRT. TOBRIEICED, #2 -
10km DN Y FISA & 72825l 2 s, £9, KEICOWTIE, QFG i BOS &MfixtilicZ L o#Ewiddh
5500, TRTOFETHMHIELLESTEY, MAWAKEIZL BT THS I LAbA5b. ECC DR IEEE
20km LLFTBOS & £ =T 5%, ThULOFEETEIMVMBIRED & RLL. —), SKROEESE BOS -
ECC TIHHICL L —T 5. QFG-BOS &, ECC OFEEXE (11m) FIEFITE V20, WHEDRIELE TR 5
DIE ECC MO LIEFHIT & 2D HAH 5 W HEED . Z 2T, 2005 41247172 BOS & ECC O EEEH 07—
FIZOWTH RN 24T o728 25, MBEOKEIIFEIE 20km LT TX L —3$ 555, LTI IRED 4 <
Rz v ) BIRAKOKBREEM.. TOZ LHh 5 ECC DREFHIEE 20km P (8 80hPa LLF) Tl KUE
EEZRBTEXLRWBZNDH LI LDV DI o7z ECC OREFHIMAT TARBINICEN S Tw B2, 2
DOHFERFSHMO THL NI -72bDTHY), SHRENEFHT LLEND 5.
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A AEFE RN E 225 E LT, RS T 2 & UK IRE) - 2 FILH L 72K BRI RERT (QFG) DBIFEIIK
L, BB BU30-5 T %2 AV 72 PERE AL 2 1T o 72, QFG 3BT ER S N p k2§ 2 & 0SB NFER
2 & BHERRB TR I N TV 2As, EBROMRRFEIERE TIERNERBIZER DS 5 L b b BN O Hoh 5
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72, THODORED FNEBROBIERE - BIETEOURIC L o TRDPICHERTE B ETFHLTWES. Lo T,
QFG OFRFAERIER /ISR E L CORERN R MRITFEIE I N2 ZE X TnD.

APEL SN - HETH Y, MOBROREIINT 2 EEES T LA LRV, MBS & OMFE ) RS
ToHbh. GRS & METEZERL, FRMITIIREIK - Blla s v b OBEEFERGE LTHHTEXH 1
THIEDVHETH .

T/, WREN TV HXEDKEIRE 2 A L Twa72012, WEME - MERFITRE Y 2 KRR+
DAYE=F Y ZADREERLDIEXLDE T HIISERIRT 5 2 L3 TE v, KRBT 2 K65 5N % BefE
PoRERELL, EEFEIETY 1 ¥ ¥ =5 > ZDMBEZALAHI I/ S VIR 1 2 7 T & UL, QFG @
PEREZ RIRICI L2856 2 LA WEBIC R LHIfFE NS,

SE
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