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Transverse Vibration Properties of Heald for Jet Loom
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. Abstract

It becomes important to understand dynamic properties of moving parts of the loom according to
increasing speed on the jet loom. There is no-information, however, for the heald vibration generated
in the shedding motion of the loom. In this report, natural frequencies of the transverse vibration for
healds are investigated by means of impulsive resonance. Frequency resonances are obtained for ten
kinds of commercial flat healds those differ in their length, thickness or material by using an impact
hummer equipped with a load sensor and a laser displacement sensor system. The natural frequency
of a flat heald can be roughly estimated on the assumption that it has an uniform rectangular cross
section. It is also found that the first natural frequency of the transverse vibration for the flat heald
supported on its both ends exists slightly higher than its actual driving speed.
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Table 1 Heald samples used in this investigation.

No ' o L th Mass
| material | Geg®) | (mm) | () | @
1 austenite 8030 338 0.30 2.06
2 -| austenite 8030 338 0.25 1.71
3 martensite 7750 338 0.30 1.98
4 | austenite 8030 310 0.30 1.90
5 austenite 8030 310 0.25 1.62
6 martensite 7750 310 0.30 1.84
7 austenite 8030 288 0.30 1.82
8 austenite 8030 288 0.25 1.53
9 martensite 7750 288 0.30 1.75
10 | martensite 7750 268 0.30 1.70
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Fig.1 Schematic diagram of a heald
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Fig.2 Transverse vibration of a beam
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(a) Cantilever type impact test system -
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(b) Supported ends type impact test system

Fig.3 Schematic of impact test system
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Fig.4 Transfer function of transverse vibration for heald fixed at
upper end.
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Table 2 Natural frequency of healds fixed at upper edge.

No. Ist [Hz] 2nd [Hz]

C M M/C C M M/C
1 2.38 2.22 0.93 1492 | 15.34 1.03
2 1.98 1.69 0.85 12.43 13.22 1.06
3 2.42 2.00 0.83 15.19 | 1591 1.05
4 2.86 2.59 091 17.91 18.47 1.03
5 2.38 2.16 091 1492 | 16.41 1.10
6 291 2.44 0.84 18.23 18.22 1.00
7 3.34 3.13 0.94 2093 | 21.63 1.03
8 2.78 2.50 0.90 17.45 | 19.38 1.11
9 3.40 2.88 0.85 21.31 | 2143 1.01
10 3.96 3.25 0.82 24.84 | 25.31 1.02

C: calculated by eq.(2) M: measured by Fig.3(a)

BFRBHIOVWTHELNZ I RBI V2 ROBIEHOBES
REEEER2ITRT. 21283 L, BEBHOEFEDHEKT
1RPFHEMEEY LRIEMEM 6 ~18%/hE <, 2 RITSHER
SV BAEMEN 1 ~11%KEhoT-. EVEZE, 1KRD
BEERBHETII2E, 2R TIX1EREBEESLRELNT
BEIREBOBEA RSB EZRQICL > THET 2 Z L NTRET
»H5.

4.2 WX ERMG

B ETOXRRBITENEEZOND, MBTIELET
DEBRFERO—FIE LT, 3 ENo. 2[5 (a) ]I L UtNo. 7[]
5 (b) JORIRENDIRZEEEERT. XK@ ICXk->THE LR
Wi —13 ) OB O 1 KRB I P2 ROBEHIREE 1
BTRLE. B5D@IZEBWVWTH ) I8V T HimEE
BHROEETHWE—2 2R L, ZhE2 1RBLU2KOES
REF L LTRELE. £RHIOWTELRE 1RB IO
2ROMREBIOBEFREE 2K 3ITRT. B3Ik 3L, @
WXRRHFICBVWTEIBESOGEEEO C— 7 EIX3HE
fEL I<—HLTRY, 1KROBAFEEHTIIM, C =099~
1.08, 2%k TIZ095~1.01 ThoT-

Tz ML THERY ZRET HE, ~L P 1
EEECTLERELIITETIZLICARY, % 2 EEclOE
BO1Y A7V EKZD. THhbh, BEEERE 840pm O
Ty M—ADO~NV RO ETEIOER Y 2 VX 7THz T
5. BYOYzy M —LEEHF L KIS EHLD L, ~L
FOWmXFRETO 1 KOFIREBEFIREH IV L b
NEVWEIER TEERIN TV L EXON5.

K1Z2RDE, 10002 TEE 1.82kg DRE No.7 D~ K
WXL TENELY B 0.3kg BV, E X 0.25mm @ No.8 135
BIEORTHEFNCRZS. LALRREZDOHE, No7 D~
v RTiE 1300pm fHEIZH o=~ FOREHO 1 kOBE
FIRENEA No.8 O~ JL KT 1100mpm (I3 2 Lo
ETH20ERDB.



Vol. 55, No. 2 (2002)

L ; Lst §2nd sample number 2 -
g 1 J
8 I
-a- 8 l -
T
&) ; 1
P}W{E‘Y i | { 1
i
0 20 40 60 80 100
Frequency(Hz)
(a)Sample No.2
st ‘ ‘
st sample number 7]
Q ]l 1
2 | a
8 si ‘2nd ]
=1
s: | -
S WWW E
Al s
0 20 40 60 80 100
Frequency(Hz)
(b) Sample No.7

Fig.5 Transfer function of transverse vibration for heald supported
at both ends.

Table 3 Natural frequency of healds supported at both edges.

No. Ist [Hz) 2nd [Hz)

C M | MC C M M/C
1| 726 | 725 | 100 | 29.04 | 2888 | 0.99
2 | 605 | 613 | 1.01 | 2420 | 24.06 | 0.99
3 7.39 7.75 1.05 29.56 | 29.94 1.01
4 | 878 | 944 | 108 | 3514 |3531| 1.00
5 7.32 7.69 1.05 29.28 | 29.63 1.01
6 | 894 | 888 | 099 | 3577 |34.00| 0095
7 | 1035 | 11.06 | 107 | 4138 | 41.56 | 1.00
8 | 862 | 919 | 1.07 | 3449 | 3469 | 1.01
o | 1053 | 10.81 | 103 | 4213 | 4044 | 096
10 | 12.38 | 1256 | 1.01 | 49.50 | 48.56 | 0.98

C: calculated by eq.(2) M: measured by Fig.3(b)
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