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Tab.1 Dimensions of circle hook 14/0-4.5 and ring hook 3.4-4.5 mm
= = 7 >e s . N S
ar e g 00 RS g WS CWE e o g P wn T g B9
type radical handle rear- - rear- bottom front- front- tipmans barb  bell bite total head- shaft total
P axle  bend bend  axle P Y length width width
3.4~4.5 13 18 20 15 13 17 8 14 6 21 36 57 3 8 4.5 32
14/0~4.5 14 18 16 25 24 14 14 11 8 18 39 57 3 8 4.5 41
xk2 waREERN
Tab.2 The force of tuna bite
iR kg #iHK/em i J1F/N ZhiJIF/N KB IN
weight length static tension dynamic tension dynamic tension in the test
50 150 150 450 500
80 180 240 728 800
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Tab.3 Performance parameters of experimental instrument

YO /KN KSR £ /mm HEWE JH#/(mm/min) 2 E/mm HLE ENUT/mm EEkg  EE/SC WLE %
range  level of accuracy  displacement  accuracy governor space  style dimension weight  temperature  humidity
0~100 1% 0.01 +1% 0.01~500 600 77, 740x500%2000 500 45 20~80

Kk (DHGEMI 28 EER AR E i/ TR LG 1977 W B E 2 8 6] Y 1N
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HEAT XA, PR R . S B DARIERE A B
FROE RO AL, 0 S WAL FE
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(4 AR 2 36 AR5 AT DAAR A3 1 b 45 sSZEAS IR B
ZI AR T 280, 80t Lo ) B 4 4 B 52 bR A RS
{H,  H O E 057 7% Sy 9 84 BOBE 2 28 T 110 S AR X2
B H v o e BT R JE R, RIS T

(a) (b) (©)
B 1 $IHAHAIERE,

2.1 [EE$Y 14/0~4.5

HFHIK. 855N R, FIFREN,
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ST [ 280 440 14/0~4. 5 FINER B 5 3. 4~4 ST A S 56 5
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Ky 2F P 4 Jr 2 e R A BB TR

2 4R

HEIE NS, SR KEhH J1 21800 N,
Wi I 52 56 o 4 RE 7 0~800 NI Bl HEAT 20 B . 24
5] 1 £ 14/0~4.541 F7 {8 73 91 500 N, 800 NHT,
7 AP S G R 3 S0 6 R 56520 s . 5528 s(EI1-b. )
R4 3.4~4. 557 J1{H 5351 2 500 N, 800 N,
P A S0 B[] 23 XTI 55 15 s 18 s(Bl1-e. ).
El1-a, FE1-d5 5 B8PS v i k24, It
TN IE Y T Ty, R R 22 g p I g
I A R AR

(d) (e) G

E B €55 0s (a). 20s (b). 28s (c)FAIFELEEE0s (d). 15s (e)\ 18s (D)
Fig. 1 The hook states during the tensile test, circle hook Os (a), 20s (b), 28s (c) and ring hook 0s (d), 15s (e), 18s (f)
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(@) (b)
& 2 [RB4914/0~4.5(a), TFE!$43.4~4.5(b)
PLFE 53 #T i

Fig. 2 Points selection of displacement analysis
for circle hook 14/0-4.5(a),
and ring hook 3.4-4.5(b)
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&3 E&$14/0~4.5 X, YHEIBIBMNBR D-ABXR

Fig. 3 Force-displacement relationship of circle hook 14/0—4.5 in X,Y direction and total displacement
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4 [ERV£514/0~4.5 X5 B R ZF 53 #7i% 5

Fig. 4 Points selection of strain analysis in X direction for circle hook 14/0-4.5

5 RIAE$14/045YF RN T DHES

Fig. 5 Points selection of strain analysis in Y direction for circle hook 14/0-4.5
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Fig. 6 Tension-strain relationship of circle hook 14/0—4.5
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7 HB34~45 ROMAIEX. YREMBUBR DB XFE
Fig. 7 The ring hook 3.4-4.5 force-displacement relationship in X,Y direction and total displacement by
site selection method
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Fig. 8 Points selection of strain analysis in X direction for ring hook 3.4-4.5
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Fig. 9 Points selection of strain analysis in Y direction for ring hook 3.4-4.5
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Fig. 10 Tension-strain relationship of ring hook 3.4-4.5
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Tab. 4 Point analysis summary for circle hook 14/0—-4.5 and ring hook 3.4-4.5

e RN i JAZ strain {7 % displacement
= pe tension  direction  fH/mm = IENE B /mm p=i IENEE
value points max area value points max area
0~500 X -0.0435 A-B 5 bottom behind -3.51 5 #4JEE S5 0 bottom behind
14045 Y 0.0433 A-B £S5 bottom behind -3.92 1 #4)iE bottom
circle hook 500~800 X -0.0696  A-B #J6J5 1 bottom behind -5.2 5 #5511 bottom behind
Y 0.0692 A-B #4)8E J5 Il bottom behind —6.65 1 )i bottom
0-500 X -0.0136  CD JE T bend foreside 2.98 12 J5i % bend
RRVH3 445 Y 0.0297 A-B 4 )65 bottom behind -3.18 1 F4JFE bottom
ring hook 500~800 X —-0.0218 C-D J5 25 Fi 1 bend foreside 3.66 12 J525 bend
Y 0.0475 A-B IS5 bottom behind —4.77 1 K bottom
& A3 4~4.5 XTI ring hook 3.4~4.5 inX direction
I E3.4~4.5 Y J5 W] ring hook 3.4~4.5 inY direction
[ 4514/0~4.5 X J7 Ir) circle hook 14/0~4.5 inX direction
2 120 HU%414/0~4.5 Y F71A] circle hook 14/0~4.5 in'Y direction
s |
o -
B S y=2484x
SE g 40|
In g ) - B
b % ' y=11.50x
B 0
RE
H? 40|
=
.2 L
2
g 80t

i s
selected points
B 11 FE3.4~4.550 [F B $914/0~4.550 1-Ri T /5 F2 o8 M R e R [
Fig. 11 The comparison chart of tension-strain equation elasticity coefficients between
ring hook 3.4—4.5 and circle hook 14/0-4.5
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Tab. S Tensile test average result for ring hook 3.4-4.5 and circle hook 14/0-4.5
L IN RfH [ 5444 14/0~4.5 X 45 HIUH3.4~4.5 X 3 BEREY% P
tension max value circle hook area ring hook area deviation
525 fE
0~500 KRS max strain 0.012 J575 bend 0.010 éaeh;rf i bend 12.80 091
1=K AN ” NN m
B AALE /mm max 5.16 FAJREHi B bottom 436 $JEE bottom 1184 093
displacement foreside
525
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=) AN ) a. m
E?‘d(m%%/mm max 3,50 HHJEE bottom 6.01 %@JSEM bottom 23.92 0.78
displacement behind
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3 NT
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RN R LA R TN o N VA AR W 8 A A |
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3.4~4. 55 R NAR o B 467 A S 565455 0 ] B A B
PR B 7 ) AR RAL [ A5 TR B
LU IR AL . FERAR I I, A SE R Tk
0~500 NI, [B 550 441 14/0~4.55% K% 28 40.012, K
TR 3.4~4. 55 K AF (0.010) 1fif i 7 ) 34
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The mechanical properties of ring hook and circle hook
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Abstract: In order to popularize the circle hook in Chinese tuna longline fisheries, the mechanical properties of
ring hook and circle hook must be understood. The tensile test was conducted by the universal testing machine.
The strain and displacement of the ring hook 3.4—4.5 and circle hook 14/0—4.5 during the tensile test were
measured by the digital image correlation system. Results showed that: (1) While the tension acted on the circle
hook 14/0-4.5 and ring hook 3.4-4.5 was 500N and 800N, the highest strain of circle hook 14/0-4.5 was 0.012 and
0.018, and that of the ring hook 3.4-4.5 was 0.010, and 0.025, respectively; (2) While the tension acted on the
circle hook 14/0-4.5 and ring hook 3.4-4.5 was 500N and 800N, the highest displacement of circle hook 14/0-4.5
was 5.16mm and 8.50mm, and that of the ring hook 3.4-4.5 was 4.36mm and 6.0l mm, respectively. Results of
Chi-square test showed that there were no significant differences in the strain or displacement between circle hook
14/0—4.5 and ring hook 3.4—4.5 (P>0.05). Results suggested that the circle hook 14/0—4.5 should be popularized in

the Chinese tuna longline fisheries.
Key words: ring hook; circle hook; mechanical property; tensile test; longline
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