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ABSTRACT

As a key connecting component of the aircraft hydraulic system, the pipe joint directly
affects the safety and reliability of the aircraft flight. However, the deviations in the actual
assembly can cause assembly stresses in the joints, which in turn affects the sealing performance
of the entire piping system. Therefore, this paper analyzes the influence of assembly stress on
sealing performance for aircraft pipe joints, and studies the intelligent detection technology of
installation stress. In this study, there are some discussions as follows:

(1) The structural composition and sealing principle of the flared pipe joints are analyzed,
the contact finite element model of the pipe joints is established, and the mechanical
characteristics of the preloaded state are completed. The results show that the equivalent stress is
mainly concentrated in the flaring of the flared pipe, the straight pipe joint and the thread root
region of the outer casing nut, basically in line with the actual situation, meet the strength
requirements.

(2) According to the pipe joints, the influencing factors of the sealing performance were
analyzed, the determination conditions of effective sealing were put forward, and the influence of
assembly stress on the sealing performance was studied. The results show that as the friction
coefficient increases, the sealing performance decreases. The increase of tightening torque will
enhance the sealing performance, but beyond a certain limit, the joint may break. The angular
deviation and radial deviation during assembly will reduce the area of the seal ring and the
sealing performance, and cause stress concentration in some areas. The length deviation is
divided into two directions. When the pipe joint is deviated from the flared pipe, the sealing
performance will be reduced. When the pipe is deflected, the sealing performance will be
enhanced, but larger assembly stress may occur and structural damage may happen.

(3) A pipeline installation stress test bench was constructed to study the influence of
assembly stress on the inherent characteristics of the pipeline. The results show that there are
significant differences in the frequency response function under different assembly stresses,
mainly in the magnitude and position of the peak of the resonance peak. A pipeline installation
stress detection system was developed and two different detection methods of support vector
machine and vector angle were proposed, finally the method was validated by using test bench
data. The results show that with the increase of assembly stress, the degree of deviation of the

detection results from the normal state is gradually increased, which fully verifies the validity
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and accuracy of the detection method.

Key words: Pipe joint, Assembly stress, Finite element analysis, Sealing analysis, Installation

stress detection
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o 204,103 206 612.309 816,412 0 %60.343 520.686 781,028 1041.37
102.051 306.154 510.257 714.36 518.463 130,171 350.514 £50.857 911.2 1171.54

(c) 2.1° (d) 3°
K] 3.23 LML 7R £y R g 2 T )35 B B IX Jak

T FEWIETUIN FER 2R HOE AT R B PR RE RO SE R, VAT E 10 ZIAN R A B fhi 2 i
AR S . & 3.23 AR B A DA Ay i 22T JF AN B S B (1 52 A T X 3, 8 T 98
FETGIEMERGIN 5, DRGSR P s e T RROR R s s DX R K/ e R 3.4 25 1 T 2245 0° ~
3° o AR R A 1R e T APURT e i TP B A s I

R 34 FHGERAAEANFA B W T 0 B I 2 5

Fr ERE WA 1 M 7% EES NI ST Bl 1
5 (Nem) CHE) (mm?) (MPa)

1 36 0 140.87 336.81
2 36 0.3 136.38 329.18
3 36 0.6 131.87 323.41
4 36 0.9 130.37 310.87
5 36 1.2 132.53 295.01

6 36 15 125.50 290.41
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3.4 (8
7 36 1.8 126.79 279.65
8 36 2.1 113.22 279.30
9 36 2.4 103.96 285.75
10 36 2.7 95.32 293.22
11 36 3 84.74 305.09

Kl 3.24 R[] 3.25 J3 il 25 th 1 % S T RRUR 25 3 THI V- ) e o I g B A i 22 B A2 A 1T 2 o A
Kl 3.24 v LLE . BEAE A RS 22 38K, B B A/ E — 290k 8)l), (HIEAREF R FEiE .
MM WMZEIAS] 3° I, SEWAAILL 0° I 140.87mm? BT 84.74mm?, T IR EIAE]
39.85%, &K R A B EREFFCHIE . K] 3.25 WTLUE H: M2/ 0° ~ 3° JulHW,
B i 22 (EL RIS O, 2 TR P SA Ak N, 7 SR, 7 B R A T 35 e A 32 T PR

150 350
140 W o
v BT .\'\'/'\./- § 330} \l\
E 1201 \ 5 sf '\
= 110 u 2 -
(=S N a2 3 ~a
3 100} " 2 300 AN
* e .\ B 0 e,
I u H_ I \.
80 280 -
ol ool
00 05 10 15 20 25 30 00 05 10 15 20 25 30
JH L2/ $41 FE %/ g
e \ ‘ K] 3.25 B BT TR A 15 #0 R IR
304 SRR e Ry OS2 ST T DTSR

H1 IR AN FIT ST A D A B AR A A AL TR, 47 1 AR A BRAT P ek
HANEIRRERA L, B R AR, IF B 02 000t B WA E A (K 3 B
HE, PRIMAT DO BEREANRNAf BE A 75 1 A8 AR O D EAT o e A% . 1] 3.26 4t 174 4 1 i
OREEREIN: 7 B A B A 22 R AR A 25, B 3.27 43 Y 1737 1 3 die KA1 i 2 3N (10 55 R0 T 73 A o
UG AR 225N T, 5 I S R RSN ) I BT SE A S A, Ay DXk
(RISl K 398 R R0N: g AT 6 B 2 PRV KT, B A0 S A 22 2 A 3
PEWSR RGN T, R B e RNl I M (R AR BN B, 7 I 1R e BN 52 3
Wk, EEERER RSB BT,

ZREPTIR, A BRIERRAERIC 0 A B A 22 RS LR B RE B M ZE IR, B
HEREAF RN JRe 2 88K, RUR s o T~ B P N T g el s, 3 e R 2 BEAG 5
EC N BRI AR, SR T B A EROR

45



HEMC N IS LA i 8 s BE RIS 20 A S AR I 7 W9

1300
1200 [ -
1100 | /
1000 | s
900 |- o

8oo | n

700 | m

600 -
500 |- _

LN S /MPa
N\

400

00 05 10 15 20 25 30
A 22/ 1

K 3.26 4 1A SRR SR T B AT S i 22 AR 1 it £
HODAL SO0LUTION AN SYS

R15.0

DEC 5 z0ls
10:07:00

SEQV [AVG)
DM =. 072485
SMH =25.5749
SMY =1514.61

I |
25.8743 356.704 657.534 1018.36 1349.13
191.23 522.119 852.943 1183.78 1514. 61

K 3.27 f KA REA 72 3O 1A A5 AN ) o0 A
3.6.2 EEIRENBEEH T RERIF T
A 7l 22— FBCR PRI A8 b il 2 (AR 1 B, ] 3.28 B, FsdERE “ 9 A il
SN RS A AR R EL e b, FU 221 R 100mm K OIRIE I SRS D A
it 0.3mm”. PRk, b TAIFSEAR i i 2 0 B B PERE RO, PRL 8 A HOERLAT 36 Nem
Ry 0, (RN K TR T 9 1 AU D A2 A2 ) % 0 ~ 0.5mm,  WLSEAN R A42 7)  22
NE A IR B IR, IR B R P A A N
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P B R R S A 6 1 3

WRRENE

AR AR, o
Rk LR : B 100mm K (RRLES TR HE) 0. 3mm

Eﬁﬁ?ﬁﬁ‘&
SERBEE m?ﬂﬂﬁﬁﬁ%

K 3.28 i Al AR 17 i 22
3.29 4y T UM AR i i 25 T AR EE S PR DCHER, AT AT LA e #EAR 1R %50 Omm
RIS L 2R A T B P DO SE B IR T, BRI Sk s B PR e s AR i 22
BRI, AR A AT BT T T 1 HE T S R HE I E ik e s i, @ BUX X ki
i N 3 ANTCVE P AL AL e (VR AR T, SENAE R B PERE s MK 3.29(c) T DA HE A B A X 3
VLT 98 AR, AN O, IF B D5 1A tH L 7 W Uil 7, RIZ X O0yk0k 1%
AR50, DIEANREIE BT8R 3 B OR

HODAL SOLUTION e NODAL SOLUTION ANSYS
STEP=1 R15.0 P R15.0]
SUB =8 WOV 20 2018
5 % s SUB -8 WOV 20 2018
TIME=1 18:42:18
CONTPRES (AVG) CONTPRES (AVG)
R3Y5=0 RS¥3=0
DI =, 111112 DMK =.100327
SMN =211.113 M =163.793
SMX =991.046 M =973.887
I — — _—
211.113 384.432 557.75 731.088 904.387 LT eos a3 g e S T0eEss R
644,409 817.728 991.046

(@0 (b) 0.1

NODAL SOLUTION ANSYS NODAL SOLUTION AN SYS
ey R15.0) rer R15.0
SUB =8 DEC 3 2018 SUB =8 NOV 26 2018
TIME=1 19:58:13 TIME=1 17:50:17
CONTPRES (AVG) CONTPRES (AVG)
RSYS=0 RSY5=0
DEX =.094889 DX =.09696
SMN =163.593 SMN =176.212
SMX =933.236 SMX =913.466

I — I _—

163.593 334.625 505.657 676.689 847.721 175 212

245.10% 420.141 933.238 91] 466

(c)0.2 (d) 0.3
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BEMC I xT CHLAT i B

IR AT RSN ETIE

NODAL $OLUTION

STEP=1
SUB =9

TIME=L
CONTPRES (AVG)
RST5=0

DMX =.078315
SMN =160.355
SID =802.431

160.355
231

ANSYS

WOV 20 2018

NODAL SOLUTION

STEP=1
SUB =3

TIME=1
CONTPRES (AVG)
RSVS=0

DX =.061646
SMN =158, 286
SMX =628.63L

158.286
210

ANSYS
R15.0

DEC 3 2018
20:04: 55

——
262.807 367.328 471.849 576.37
46 315.067 415.589 524.11 628.631

() 0.4

(f) 0.5

3.29 AN[FIAR [ i 7 1 FR % dat PR IX S

AT TR IR ZE 0 MOE A B T RE R,

VR 11 AURFIRR I

BIREEALZ &, W3 35 Pn, KP4t TR W27 Omm ~ 0.5mm Y0 [H P45 B 1E R (135
THIRRURITS 5 TP X e e Y )
% 3.5 EHRIEAAEA R I 22 N 1% B il 2 E

I SRy Pl i 7 B AR B 3 P8 b T R

5 (Nem) (mm) (mm?) (MPa)

1 36 0 148.31 372.88

2 36 0.05 146.80 355.40

3 36 0.10 142.32 349.87

4 36 0.15 13341 338.31

5 36 0.20 129.53 322.03

6 36 0.25 122.38 317.44

7 36 0.30 113.59 303.30

8 36 0.35 109.14 294.13

9 36 0.40 97.07 283.78

10 36 0.45 87.06 271.12

11 36 0.50 71.11 263.26

3.30 MIE] 3.31 734 T Sl T ARURI 2l TP B Ak s 1 g B A% 1) b 22 O AR K B 2 o A
K 3.30 ATLLF s B AR 1) Z2 0GR, B AR SR 45 B BT I FLR B P OB
e i i 22 A 5 0.5mm I, BB TV LU IEH 2 M 148.31 mm? [#3 T 7111 mm?, R R

15 %] 52.05%,

RGO E BVERERR IR . A 3.31 TLAE M. BEAG AR I 22 A B K,

BB BN D FF SRR, AR R W ZEIA 2] 0.5mm I, FEARNY g IR 22 keI ) 372.88
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MPa [%31 T 263.26 mm?, | IR A 29.4%

160 400 ¢
150] w g 0
140 | u ©
AN L
e 130} "u % 360 \'\.
E 10l Sm I 340 S
= e N N\
E 110 F ~n = 320t -
= 100f Ny 5 300] Sa
% oot g oy . ]
ol \ en i
o} n 260}
60— ' ' ' ' ' 240 : : : ' '
00 01 02 03 04 05 00 01 02 03 04 05
A 174l 22 / mm AR 170 s 22 / mm
= 7z N s E . %_:j:‘ - :[:} Y 515 ) N
SRR TR R ES 1 C I

M0 ELEA R FWZE TR BT SRR, 4981 A5 A fs K5 RN g AR 17
T ZE AR 2 el 3.32 B, 1 3.33 43 i 1 S KAl fi 22 0.5mm 197" 1 3485 1 A 0N g 73
Ao ATLVEH: FEARRMMZE RN 1, 37 0 S A A 1 D B8 1) R DX B T 8
b LG, B8 LRSERON S REAE AR A i 22 (R RGO, N BRI R RO e AR
B, A ERIEEIER 2 200K, B R RE R B2 B

gR EPTIR, A ERIERATRAC AR ) s FEE B RESE M W] R, B AR A 22 RS R,
EREAF IO SR 08K, B TRURIV S o T~ B B N g el 3 P E R 2 BEAIG 5
R IC I BRI AR BB, SRR A AERBOR, A R AT B H IR s A

1300
1200 ]
1100 [

1000 | .//
900 [ e

800 |
/
700 |

600 - M o7 5 A R
500 b
400 -

SR J1/MPa
\

%
AN
|

OjO Ojl 0?2 OT3 0j4 Oi5
A 1 i 22 /mm
Pl 3.32 4 11 BN SN T B 1 2 AR
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HEMC N IS LA i 8 s BE RIS 20 A S AR I 7 W9

R15.0

DEC 5§ Z0l8
Z2:20:30

HNODAL S0LUTION AN SYS

STEP=1
SUE =9

TIME=1

SEQV [AVE)
DI =.069202
SMN =49.6013
MY =1520,55

o |
49,6013 378,478 707,355 1036.23 1365.11
z14.04 542.917 571.794 1200.67 1529.55

3.33 I AR % 0.5mm B4 345 1 S R0 J) 43 Aii
3.6. 3 KWEREMNEHIERERF Y
5 17 s 22— BCAR A R B 3 e s T (KU ARIOI R, il 3.34 s, AsfERIE “ &
R 100mm K3 ZE AT 0.3mm, SRR A A B 22 A7 IAE 0.8mm LU s A, O
TRFFUR L i ZE0S 6 i B P RE SN, PR 58 4 BRIEIRAT 34Nem 10T ), [RIINPHs 12
M O U O A RS e K . X HLME IE R AT N A S S I A
407, PR B ERELIIT <+ 7, SR RS T O <=7, SR A £ £E-0.5mm
~ +0.5mm I B E R A (K B PR, U I B T AR P S R s 1

N
il
J

- ;

— B A{EZ0.3mm

Kl “_\_"- :
e
i XA 7 0. 3mm

weHAFTE, W
(1)EpHEEL, MRH
o S ) L P &k 5
(2) % S50 HE ) ] 2 3,
8 dERFRE
B, RS HE R,

mAME 9 3mm [/\

K 3.34 SRS k2
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RS I I N R e S VAT S

3.35 & T UM R i 22 0 B PR D, B Rl DU Y R 220 AN e
WEIAIIEAR, BRI AR R S R B HE T . DUE R AL OLRN “07 oy ek, H1%
) f 22k “+7 BV Ie B A SR I [N, B AR W 22 RO, st AR 98 AT TR i
s ARz -7 B R HCR IS N, BEEAR W ZE IR, 8 A 10 58 LA
T AR HRE K, 7 A R A (1 B P AR A T 1 it

NODAL SOLUTION ANSYS
J—— R15.0)
SUB =8 DEC § 2018
TIHE-1 10:23:05
CONTIRES (AVE)
RSVS-0
DX =.089244
S =198,632
SIX =1036.02

| Smmmmmeee EE— |

198.639 385.1094 571,729 758.273 544518

281.511 478.456 665.001 B851.546 1036.09

(@) +0.5

ANSYS

WODAL SOLUTION

srvres RIS
SUB =B DEC 5 2018
TIME=1 10:25:50

CONTPRES (AVG)

SIB =878.147

.!

!

195.144 390.288 585.432 780.575
97.5719 292.716 487,86 683.003 878,147

(b) +0.3

NODAL SOLUTION ANSYS NODAL SOLUTION e ANSYS
STEP=1 R15.0 STEP=1 R15.0
SUB =8 DEC 5 2018 SUB =9 DEC 5 2018
TIME=1 18:45:27 TIME=1 10:30:52
CONTPRES (AVG) CONTPRES (AVG)
R5¥S=0 R5VS=0
DMX =.085303 DX =.082007
SMN =152.694 \ SMN =195.989
SMX =836.404 SMX =686.617

| B I — | | Smmmmeeeee - E—

152.694 304.63 456.565 £608.501 760.436 195.989 305.017 414.046 523.075 632.103

228.662 380.558 532.533 684.468 B36.404 250.503 359.532 468.56 577.589 6B6.617
(c) +0.1 do
NODAL SOLUTION A ANSYS NODAL SOLUTIORN L3 ANSYS
STEP=1 - R15.0) STEP=1 R15.0|
SUB =10 DEC § 2018 SUB =10 DEC 5 2018
TIME=1 18:42:35 TIME=1 10:32:25
CONTPRES (AVG) CONTPRES (ANG)
R5VS=0 RSTS=0
DMX =.073521 DEX =.082732
SMN =205.881 SMX =751.546
SHX =727.39
!
205.881 321.772 437.663 553.554 669.445 o 167.01 334.021 501.031 668.041
263.826 379.717 455.608 727.39 B83.5052 250.515 417.526 584.536 751.546

(e)-0.3

(f)-0.5

] 3.35 AN[AI L g 22 I 5 A X
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HEMC N IS LA i 8 s BE RIS 20 A S AR I 7 W9

AT FEOI TGO JEE i 22 060 6 B R A e R PR RE A2 0, THE A 2 10 AT Al 22 1 1%
BHEMSE, Wk 3.6 P, Kbhgyl 7 KEMZEAE-0.5mm ~ +0.5mm i FH Y& EE R
B TR 88 o TR S A s I

R 3.6 B BRIERATAEA R R ZE T A8 S T R 2

Fr ERE WA 8 i 72 EESNIEA EES RS S A )
= (Nem) (mm) (mm®) (MPa)
1 34 +0.5 116. 88 298. 42
2 34 +0.4 118. 28 306. 22
3 34 +0.3 120. 22 307. 83
4 34 +0. 2 122. 19 3156. 17
5 34 +0. 1 125.76 318. 68
6 34 0 132. 47 325.13
7 34 -0.1 134. 02 329. 67
8 34 -0.2 136. 25 336. 07
9 34 -0.3 138. 22 345. 94
10 34 -0.4 139. 95 353. 42
11 34 -0.5 140. 14 359. 74

%] 3.36 A1IE] 3.37 73 Jall 45t 1 o i APURTI B T~ B2 s 7 3 B P8 A 22 (122 A B 2 A
PR R DA HH e B 22 1) T T2 0 MDA S T R s S T~ 220 B P g (R A A %, B
“O” AL, MK “+7 I, B R ZE AR, 3T SR BE SR AR AL
Ko P AT IV W S BRI, A R B A ) R TR 5~ B g A il 1
AERHZ FRAIR: MR ZE D -7 I, B ZEN R, 370 S8 BERCSRIE S IR, 5
FeAF P DY S 0, B ) T AR P S B R RO, R MR RE AR Rt 1Y o

el 370
140 E—m . 360 m
o & 350+
= =
E i \'\. = 340f .
g R ]
5 1or \ Lﬁ 330} N
= [ ]
%,g 125 | g 320 - \.\.
" > s Sa
120} N a -\
- 300 -
115 . . . . . , 290 ) . . . . .
06 -04 02 00 02 04 06 06 -04 02 00 02 04 06
KSR 2 /mm K JE w72 /mm
236 BT R 2 56 2 ik 6] 3.37 BT PSR i 7 ) 5 B i 22 1
. Ty Y N I~ : SR E N S
KA L
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P B R R S A 6 1 3

XS EAEA R M ZE T IARCY AT 98 %, B 3.38 431 1 36 Nem 175 /141
O ISR I R 22 (AR A i 2k, 18] 3.39 23345 HY T +0.5mm A1-0.5mm Pk
ARV 18] AR B KA SR Al 2 I S 3 (R S5 28N T o Ao ANPET R AT At e 377 0 A T (R 55 28
NEARFFL S0 A0 BREMER “+7 I, HEMEENSR, 10858k
WARK, W B AR ks, A LB RAE RN o b2 BRI M2l «-”
I, BEEMZEE RS, 3OS SRS B o, A ISR RS — e i
FERGERI AR BRI, B HOE R R 2 B, B R B2 B

LR EPTE, B BTG A B 22 ot B PR RE AT RO, 49 0 8 I B
KIS, BEAE 2 (G O, 85 el T ASUR S S T B g S/l B PR RERE 2 PR 4
P [ B kN, B 22 (B K, SRR REIE D 5k, (A9 1 38 L RO )R 2 0
Ko R HARBMPRIN SR BEACEAR, BUIN T B R B i 2 o 2 e s At e o

800
[ ]
7m-\\
© ]
o
S 600r AN 3 H R
R Lo l,i ........................
2 [
R 500 \
& ]
AN
400 | e
.
-
300 C 1 1 1 1 1 1 1 1 1 \!\.
-0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 05
B i 22/ mm
K1 3.38 4 [ 3 ds R AE RO, g BB i 7= A Ak it 2%
NODAL SOLUTION ANSYS NODAL SOLUTION ANSYS
o R15.0 erEp- R15.0
SUB DEC 6 2018 SUB =18 6 2018
:élg (AVG) prseze TUOE-l (AVG)
e S
R T I X o) e -
(@) +0.5mm (b) -0.5mm

K13.39 S KB ZE I 38 I 85280 ) 3 A
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HEMC N IS LA i 8 s BE RIS 20 A S AR I 7 W9

3.7 RENEE

AT E ST R BT I T8 HOERAF A B R B, 04 TR RE R
K, PR TAARCER RAE S IR 5 BRI AT AR TR ARSI, RO TR R
ooy BIVERERI MR [ 3T RO, B EEE AR AU, R BRI 1 R D
(LT A NP = A Dl (AP 7 = O S B /DS ER e o G A/ PR (R SN T R
BT SR RIE R, R R B R R g o (TR A R R, T
B IR R REIRC N ) R L 5 ) R AR BB B, 7 g R R T M s A et o

eJe, WEHUT LR R 2R G P 2 X B PR RE S o JLrpr, R O 22 AR i) i 22 0 2 i
BRI B TERE AR, JF Ha iy 1A 1B 2 DS A ORI BE N g, A A I 2
PR AERIR I H DL A e o 22 R BTN T T, 99 B R BRI, B
HmZE NI, SRR S MG AP 0 S E WA SRR, BEEMERRR, HH it
REXF IO, (HULIN A BRI AR BN IREIC N g, P RE L A SO PR T A AR AR, 8
PERE S B
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B T LR R 2 24 18 S

FME EBRENNEERMNRANR

4.13|5

FETEAE SE R 22 P AFAE — SE WIVIIR 2N g, N ) /e 5 8 19 A Sk R i A T
7 SECE B DIREAEARN )AL, TIESEIA R B 2N i R e e e kg 3L
AREMBR, BRGSO LM o AT A SR i 22 1) A T Il %
PN RINRES &, B TE BRI RN ), IR TR E T T ERGSRE, 3T
L NN TE AT R MR (ERbAERT b, BP0 T TE N ) R R IR, AR T
VCHIFR 1B 2 N TR 2R 48, A TS & 22 il B 34T 1 5 i 5iiE .

4.2 SEAREN N TRIRES

AR LB 122 B, ARIC N ) (A AE S i3 A I PR I O, BHJBAIRINEED, AT
XS B S AR A, WP R K, AR L RS R I A S B2 R I N g S i e A
AR, S AR U5 S5 R B RSl g A Y EICR T DA B S A AR A A
MO Rt etk A . 00 T2 e M RE, 1 [M W TR, [C] BEJE R, [K] b
RIBERERE,  {x(O)} AArAs ot EI Z5 4410 e shih oy )5 7 n] 5 e e 3

[M]{x@®)}+[C]{x®)} +[K]{x(t)} ={O} (4-1

BERGLH | WA RS -

x(t) ={g}sin(amt) (4-2)

T o 5 VAT, {g3 0 AR, i=1,2,,,,, No I TEES e
Boh, iz, i (4-2) Al (4-D 15

(-0 [M]+[K]{4}=0 (4-3)

Fosl (4-3) PIAFIFLL {4}, HBATA,

IS0 -

{4 M)
X (4-4) WA 1 B R @ .
X T AT GBI R IR 1, SUTCRRARE [M | SEACR S 00, 0P [ K] 2 5
Wk W [K]AESAER T R P E AR R [AK] , UBCAE 23 R IS § BT 40
%0){ ﬂ%%ﬂ?j?
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HEMC N IS LA i 8 s BE RIS 20 A S AR I 7 W9

o8 (KDY ([ e

' {4} [M]{s} 4 Mg}
b, Ay W1k BE N ) F A A AL,

4.3 EiEiRIE A REN D

4.3 1 EERENHENKE S

AT RSB L e DL, v TR IE RN R &, Wl 4.1 PR %
W& FEH T, Bk, ZUNRESAS, =R e % S8 Wi, I e e 1
SEAERIG V6 HE b AEBEAT 22BN A I, A U = TR A T B e 2 BigE, /e
I = IR R DL T TE R PR AR B, BRI R 2 ™ A AN R I 22 g S 1
SR T 5 A A KA UL 2 TR A A (1 2 I v 22 RSB I N g ) 7

K 4.1 e e & Bl 1

4.3. 2 iR ZEZFN B

BT 2 N RN AR g AR I B s SRR R AR S, WK 4.2 P, o, Wl
WA B A G B I AT e AR T SOE R . NARORARSE, B EOE 5SS
BT BRI RGO AL NUBEER S . B Rge5s, TR
I AT 5 REREER T, IR 15 Foe ol AU R 2

WIS B AL B B B A B 4.3 s, WSS 3 AMEHEK I AL & TN 0 s,
W BERAEAN R AT T AN 224 s [RIINRG 3 A 3 B2 A Jeiie th 7333 222 £ 12 S LT
AP AT S RS IR, BRI et P s A0 PR 4
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A RE RS

Kl 4.2 WX RGP K

e B i 1 3 L A3

s 1 IV g 2

e DX A 1 g e X 4 2 i DX 3 ‘
X

. *//////,zm%ﬁ ) o

| ) |

Kl 4.3 W & 1L Al B K

(1) [ ENDEVCO 7] 30927 Y J) ik

TG R (1 7 4 2 22 R S R ) A TR R e, Q] 4.4 o o 38 I g et o Bl 2 KSR
AR AR Z ARSI AR S H, AR AT LARC A S 7] FR R Sk A5 21 A [ F Bk S AT .
FRIEEE ] TR BN A HEFASIIREN R ) WSS IR A LA s RIS
RESE I AR T0 s S B AR s« AR BRI A TS LA BT . o ) = B e 2
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MO ot CH LA i s e P E RS 0 A B A N T T

4.4 30927 U )5 & 4.5 B&KA508 15 i 15 ik o8

2% 4.130927 TSR VERE S L

ZH HfE

P (N 0~5000
RESE (mMVIND 227
DGR AT (kH2) 50
e RMNSRE (kHz) 10
wARMES (N 1000
vty IEPE

(2) B&KA4508 ! ICP Jiidi /i 1 J 2%
TRI0 R FH R DI A SR 2R U F] 4.5 Jross e Sl oo A P ool P A% R A KRB R B 7
s DRUA I R 2 e AR LT A AR S (S 2, T B R i A AT BB AR 3t T A
R LA S . B&KAB08 A i AL K A 1) T2 RES Bk 4.2 o
4.2 B&KA508 i i A% 2 1k e 2 4L

S Hifl
% R 97.82mV/g
AR 0.1Hz ~ 8kHz (+10%)
i 7149
R ) R L <5%
Ny 487
A7 FH il s B -54~121°C

(3) BX120-3AA {HUNAZ J & IM3860 AR JHUK 7%

A0SR FH 97 2K B AR R AR JBOK 3 5 TG AT Y. ) R AR o 30 e R R A% K
HAEEE b, NI R AR, HBEL Y AR 5 (R BEAEL A BE A 45 A (R TR R A e, L BEL
i () FL AR A AR AR A o BRI, RN AR 1 52 g I (R BB AR B ), — RO B AR v
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M I 30 I AR TROR 2R AT TBOR,  FRA% i 2 a0 R AR R 8 s Y ) AR A o AR 2R
BX120-3AA {fxUHLFH AR J AT IM3860 M ARTECR G, Hordr, BX120-3AA NAZ vt 4.6 For,
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