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Abstract

Noise in weaving mills becomes much louder with increasing speed of weaving machine. One of
the sources of the noise is the collision of healds caused by shedding motion on a jet loom. It was
clarified in our previous report that the sound caused by shedding motion was significantly connected
with heald motion during a period of shedding motion. In this report, therefore, its frequency
characteristic was investigated using a Short Time Fourier Transform in order to relate the sound to
the heald motion in a period of shedding motion. Power spectrum of sound showed a feature near the
upper dead point of shedding motion when healds collided the heald bar. Superposing sound pressure
signals during several periods of shedding motion, we found that some peaks of power spectrum were
emphasized near the upper dead point of shedding motion.
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Fig.1 Schematic diagram of a heald frame and a heald
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Fig.2 Schematic of shedding motion model and microphone
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Fig.5 Power Spectrum at shedding motion at 480rpm

L e LTMORFZTIEIS E VIEBBESBG LTV W
LG, LA, EER¥E 240rpm (275 L, BEA
ft&) OFE, ~NV ROEEE L Ebh s FREERIC I35
WAAZ FARRLNT, 1ZIFAL RBEVEES L A%
FRBOENTWD Z ENSND. UL, BREPERIC
RORUBkRZIE L TWDZ L 2EHRT 5.

~Jb



Vol. 55, No. 3 (2002)

50 T T T T T T ',_l_l_l_l_i_ 5 !
40 |L=310mm.240rpm 1 =
o | (withHealds) =~ ] £
-
18' | | ! it L 1l 1 I T 1 L ‘L_ -%
2
_ 20kr -
N
<
>
<
g 10kt |
-
=3
4
= o # i
0.00 005 010 015 020 025
Time(s)
(a) with Healds
28 T T T T ] T T T T U f T
5 L=310mm,240rpm| ] &
%8: (with Magnet) p é
| et I
=)
_ 20kf E
N
==
B
S 10kf :
=3
=3
&
=
0' Ll %l rodd Y | R AL 5
0.00 005 010 015 020 025
Time(s)

(b) with Magnet
Fig.6 Power Spectrum at shedding motion at 240rpm

Wiz, FITRLIZ [NV REY ] ORI RO 5B,
BLEMObo-BKED (7L—A LA HEDO~L K
DEEIZEBTSH. ZIT, EROEREDE (N=20)EFH#
BOWFEOKFL) &ITV, FOH% STFT 21T-7-. ZhiTk
v, FERANT MVERGOZRBBRIN, A7 MG O
MEIVELLMDZENTES. FEBRICKIT LAY
P ERTITRT. BB, ZITiE, EERERONZED
FERSEEZOND SkHz UL FOEREE A7 h R
FRLARWV., H7I280WT, FREAMEDRRZ bidid
A LB TV, 240rpm (K 7 (a) ICBWTIE TRAIC
BETHMEICANZ hABRRLNS. MEET A H/EIZEK
v, ZOHETIZ~L RRIESHEGF A RRBICEZE L TV
LEFHBEINTHNVD. —F, EERFEOBEMCoSn (K
BTEETDH LY HANL) ERAMEO~L FLE~LE
N—DEEFMOBEmENKEL 25, PLEd D FRAICEE
THMEDANY hAOKE ZIEERE OB > TH
HHPET LTV B2 oD, ERICRK7TOZRS L,
EREUSNOTEBED ALy FIIIEFEITNEI N T L AR
Tx 3. —F, ERAEMETIE, SEEFIZEOTHRN AN

T37

5 () T T 1 T T T T T T T LT
| @ jumping point |

B collision point |

(3}
=]
TTTYT T Y

10k

Frequency(Hz)

——— -
@
e
k.. o

0.05

0.10 015 0.20

Time(s)

0.00 0.25

(a)240rpm

| @ jumping point
| m collision point

[
(=]
T T

Disp.(mm)

10k}

Frequency(Hz)

0.000.020.04 0.06 0.080.100.120.140.16
Time(s)

1 Il

(b)360rpm

n
(=}

T T T & T
® jumping point
8 collision point

Disp.(mm)

10k

Frequency(Hz)

0.00 0.02 0.04 006 0.08 0.10 0.12
Time(s)

(c)480rpm

Fig.7 Power Spectrum at shedding motion with healds at several
shedding speed

7 WABRRLND. T, BEEED AT M OMEBEELH
BT 5L, BEENELS 2DIIOoNT, A7 MLOMER
A LY FRT (BOEEZ) OFITT T RLTWAE I &R
B, iU, EEER EFTIICOoNT, ~V R~V E
N—LEETIRANL B RDILEERTS. 20O L%



52

UToEH#RRXZ AV TRIET 5.
ARETNVEBORONEBICRIKSDE > RTII57
BEEROVATAZ I T 7BEEZRAVTWS. fia BNE—
ZOEE O TEEETHZ LIZEY, HiclCAESNEZT —24
)’ g(OTIRENEB 21TV, RS54 FREHEEHE TS, =
DLx, BESHdEAREFRMEDRTAZSEL, r, L %
EFRNENDY VI DES, c #~NV KT L—LAD rOEERS
DPBEDORLEETDE, ATAFITRY DT bR~V
7 U—AOEM x(0iX, UTOXTRT I ENTE B4].
. 2
x(t) = r cos(¢(t)+ 8 )+ ¢ - g (&(‘P(?i@) ©)

.0 TN

Fig.8 Mechanism of shedding motion

B, ~RTL—LAOEE - IEER, QREHHSTEZ
LTRODBZEBHKD. £, 7 —Ao EREMIATIT,
AR e~V RAN—DEERE R B~ RAX—D LD &
ThdLEZ, ~NVIREERLLTHY, TOEEBHZKID
LR EFETMELEM] 7228, FiI~NV Kb s B8N T
»H5D. ZIT, ~NVROROBkRNE & 55405, EHME
ExglTdL,

2
d*x(t) <-g @
dt?

T, ZORORAZ (LT 5. L, ~L RIIROBRE ¢
DEEZOHRE )& LI ERNES2T5L525. 1
EEBOERELEZ (, L3258, BHEETONROEM X,
i3,

Xy =vt),—t)-glt, -t ) /2 o)

— AL R8—1X, ~L RBAROBEI S LLET & RO ES %
T 5. HEETONN RA—DLBA X 13,

X, = x(6)-x(1) ©)

TIT, U REALRA—L DB % C(=3.5mm)& 35 &,

J. Text. Mach. Soc. Japan

(O)X(E=w

C =X, -X, @

3 heald
3 heald bar

Fig.9 Force acting on a heald on the heald bar near the upper dead
point of shedding motion

INZME L L,ERDDIENTES. P EORZANT
FEEBEITE T 5~ FOROBE R, &R UEZERRZ % &
ML BREM7OLE (@ MOk, B : E25E
ZAeT5) ROKRLIITRT. B,

K =t/Tx360° ®)

TRINDAcEITVIHLL, RUIIHRTD. 1z,
ROBERRROHEE, HEREONL KT L— ARV ROE
E v bR TR, ThzeRkae, BEEREL RBIC
ONT, ROLDPY AR OEERZREL 2oTWVD. 7%
¥ 240rpm TIE, 360rpm,480rpm DEF L IRV, 7L —A
B EFERZEB LB TNV RE AL FN—REZE LT
DI EBTMDH. Fl, ZOERBEANIECTARY MR
BHLHEBLTND I ERGND.

Table.1 Time when healds jump up the upper heald bar and collide

with the lower heald bar near the upper dead point of
shedding motion at several driving speed

Speed(rpm) 240 360 480
Time(s) 0.0222 | 0.0046 | 0.00069
Jump Angle(Degree) 31.97 9.916 1.987
Velocity(m/s) 0.419 0.794 1.098
Time(s) 0.0674 | 0.0310 | 0.0201

Angle(Degree) 97.06 66.83 57.89

Collide 10 ocity | Heald | 0.0231 | 05357 | 09078
(m/s) | Frame | -0.2286 | 0.1590 | 0.3976

Relative Velocity(m/s) 0.2055 0.3767 0.5103
Kinetic Energy(mJ) 0.00389 | 0.0131 0.024
Period(s) 0250 | 0.167 | 0.125
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