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(a) Z#7REBE Structure diagram
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(b) R~} Size

E1 B (RS.3.44.5) MR EERER
Fig.1 Structure diagram and size of ring hook ( Type:3.4-4.5)
LB3E; 2. 890 3. B)th; 4. )55 5. B0 6. HTAS s 7. RN 8. 4t 9. M 10. B0]s 11 BUFRINZE; 12, JFRAME; 13. 4R
s L4 B 15, B LINAR s 16, B0 17 Sl AR 18, SRR RE s 19. #9585 20. £ B

1. base; 2. hilt; 3. rear axle; 4. back bend; 5. bottom; 6. front bend; 7. front axle; 8. tip mans; 9. barb; 10. gape; 11. ring inner diameter;

12. ring outer diameter; 13. bite; 14. total length; 15. inner diameter of hook eye; 16. hook eye width; 17. axis diameter; 18. hook eye

thickness; 19. hook width; 20. barb angle
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Fig.2 Ring hook ( Type:3.4-4.5) ANSYS simulation
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F1 REHH(ES3.44.5) BAKIEM ANSYS BIGIHE HEILE
Tab.1 The displacement, strain summary table of tensile test and ANSYS simulation of ring hook 3.4-4.5

PAESCT . . Fir i S5 [X 35 X 45,
Tens ANSYS
Mechanical properties HLJ3/N Tension Tensile test Area NS Area
100 0.2 0.22
300 0.9 0.97 dlic 5l
. 500 1.8 J575 back bend 1.86 . f AE E['i“
iva - ottom and rear
@@7 X Ji r'lﬂ/. mm 700 2.9 2.84
Displacement in X
800 3.5 3.42
1000 5.2 5.04 e
o 3
1200 7.2 BYJR bottom 6.97 bottom
100 -0.3 -0.33
300 -1.2 s -1.27
< I <
500 ~2.4 . fm : H(';{ﬁ‘J 1 ~2.43 jiﬁ
v ottom an ron ottom
(i8S Y Jy 1)/ mm 700 -3.8 -3.73
Displacement in Y
800 -4.6 -4.51
1000 -6.6 n -6.46 e
2% back bend
1200 -8.7 5 back ben -8.51 back bend and front
100 0.3 0.34
300 1.4 P 1.49 —
2437 7L 500 2.8 b uAJEE’H(';f?J t 2.88 fi tHbUz’HfUﬁEﬂ]t 1
4 A7 E olttom an ron ron end, lronl axle
@@b/m"‘ 700 4.4 4.38
Total displacement
800 5.4 5.31
1000 8.0 -~ 7.82 R
Hii 75 back bend i 25 Bl
1200 10.6 10.34 front bend, front axle
100 0.000 43 0.000 49
300 0.001 17 S5 il 0.001 27 S5
= i EEERYER L
500 0.002 76 H 0.002 89 ’
back bend and rear back bend and rear
JW A% Strain 700 0.005 02 0.004 86
800 0.008 14 0.007 83
1000 0.036 29 e 0.03424 JGA 5k
1200 0.069 94 i %5 back bend 0.065 27 back bend, back axle
T =-18. 334D +295. 62D,
. 1200 R=0.99 » 1200
‘\\
PN 1000 1000
2 AN =
7] AN o .S
g kN 800 s 2 800
=~ \\ , o
z \ C-7.669D,2+192. 02D,
R N 600r S ST ggg & 600 .
k Y 4 T=212. 761nS+1765. 8
S \ , ]
\ o X ) R=0. 9867
400 in X direction 400
B ) Y 4 - Y
T,/-10. 166D,>-223. 83D, W in Y direction
R=0.99 2001/ e BRE 200
A total displacement
-9 -6 -3 06 3 6 9 12 0 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
fr#%/mm Displacement MNAF Strain
(a) fI# Displacement (b) MA® Strain

B3 HEHH(ES3.44.5) FMIBERSHAZEHXE

Fig.3 Displacement, strain and tension curve of ring hook ( Type:3.4-4.5) tensile test

HI 1 3 45, $ 100 i g - AR LA 4R Y it T, = -10.166D,” +223. 83D,
X Ffi#:T, = —18.334D,> +295. 62D, R*=0.99 (8)
R =0.99 (7) B Ty = =7.669D,% +192. 02D,
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Fig.4 The fitting curve between tensile test and ANSYS simulation of ring hook ( Type:3.44.5)
M & 4 A IET R T 2.3.2 Pearson fH¢ R EUKG L6

X JFEfi#y, =1.0272x,, R* =0.983 (11)
Y 7%y, =1.0195x,, R* =0.987 (12)
M iy, =1.0189x,, R* =0.985 (13)
MWAE .y, =1.0883x,, R* =0.981 (14)

http: //www. shhydxxb. com

IRRU BTS20 5 ANSYS BN RS | A8
2 [f] Pearson AHJ¢ RER B 45 R WLHE 2,

2 1% P <0.05, ZUIHL{H S5 5 ANSYS
B R Z MR R B



2 14 XEERH 25  PRBSRY SR S0 15 ANSYS B FEFSE 283

F=2 INBIPIH(BIS:3.44.5) FiHKI8 5 ANSYS EHHEX REKK
Tab.2 The correlation coefficients test obtained from tensile test
and ANSYS simulation for ring hook ( Type:3.4-4.5)

SR X J5 1l ¥ Y Jr i fit% NAE
Total displacement X Direction displacement Y Direction displacement Strain
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A comparison mechanical property of ring hook between tensile test and
ANSYS simulation

LIU Haiyang'***  SONG Liming">*7, YUAN Junting®, MA Junchi®, GUO Genxi’**

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. South China Sea Fisheries Research
Institute , Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong, China; 3. The Key Laboratory of South China
Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture, Guangzhou 510300, Guangdong, China;
4. Guangdong Cage Engineering Research Center, Guangzhou 510300, Guangdong, China; 5. National Engineering Research
Center for Oceanic Fisheries, Shanghat 201306, China; 6. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources, Minisiry of Education, Shanghai 201306, China; 7. Collaborative Innovation Center for Distani-water Fisheries,
Shanghai 201306, China; 8. College of Engineering science and technology, Shanghai Ocean University, Shanghai 201306,
China)

Abstract ; In order to study the mechanical properties of tuna longline hooks, and to verify the accuracy of the
finite element analysis method, this study conducted tensile test and ANSYS simulation on the ring hook
(Type:3.4-4.5). The results of tensile test and ANSYS simulation were compared and tested by ANOVA.
The results showed that: (1) there were no significant differences of the mechanical characteristics e. g.
displacement or strain, measured by two methods (P >0.05). The maximum strain area was around the back
bent and rear side. The maximum total displacement area was around the front bent and front axle. The
maximum displacement in X direction was around the bottom and rear side. The maximum displacement in Y
direction was around the back bend and back axle; (2) when the tension was 500, 800, and 1200N, the ring
hook’ s strain was 0.002 76, 0.008 14, and 0.069 94 ; the displacement in X direction was 1.8, 3.5, and
7.2 mm; the displacement in Y direction was —2.4, —-4.6, and —8.7 mm; the total displacement was
2.8, 5.4, and 10.6 mm, respectively; (3) there was a significant linear relationship between the resulis of
tensile test and those of the ANSYS simulation. The displacement in total, X, Y direction, and strain of
tensile test were 1. 018 9, 1. 027 2, 1. 019 5, and 1. 088 3 times the ANSYS simulation. This study
suggested that the ANSYS finite element could be used to analyze tuna longline hooks’ mechanical property.
Key words: tensile test; ANSYS; ring hook ; mechanical property
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