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Fig.1  Structure of cutter and fixture tool
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Fig.3 Silver carp shear test apparatus
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Table 1 Result of the orthogonal experiment of cutting test
e 2 A PRI /b B 7 2 GO e /mm ¥ 91 /N
Test No. Refrlgeratlon Fish placement Notchlng slip Tool thickness Cutting force
time of knife
1 0 \% 0° 2.0 276.7
2 0 H 45° 2.5 230.4
3 0 H A 3.0 206.8
4 6 \ 45° 3.0 246.4
5 6 H A 2.0 186.7
6 6 H 0° 2.5 232.4
7 12 \ A 2.5 252.4
8 12 H 0° 3.0 248.7
9 12 H 45° 2.0 235.6
K1 713.90 775.50 757.80 699.00
K2 665.50 670.30 712.40 715.20
K3 736.70 / 645.90 701.90
k1 237.97 258.50 252.60 233.00
k2 221.83 223.43 237.47 238.40
k3 245.57 / 215.30 233.97
% R 23.73 36.57 37.30 5.40
7 :Note: V" Vertical; H: /i Horizontal; A: B3k Arc.
x2 PMEAAERKBRAFESTER
Table 2 Variance analysis of cutting test
J7 23k P Variance source SS df MS F P
2] [i] Between groups 16 690.66 8 2 086.333 298.237 1.6e-17
414 Within the group 125.92 18 6.996
A Total 16 816.58 26

. P<<0.01 #/RE M E#, P<<0.05 X/REM EE . Note: P<T0.01 indicates a very significant effect; P<C0.05 indicates a signifi-

cant effect.
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Analyzing the mechanical characteristics of cutting
Hypophthalmichthys molitrix head

ZHANG Fan WAN Peng ZONG Li TAN Hequn

College of Engineering s Huazhong Agricultural University/
The Sub-Centre (Wuhan) of National Technology and R&D of Staple
Freshwater Fish Processing ,Wuhan 430070,China
Abstract The silver carp was used to study mechanical characteristics of cutting fish head. The
head-cutting machine of freshwater fish was designed to provide an important theoretical basis.Statistical
analyses of basic signs parameters of the head of the fish body including length, width and thickness were
made to determine the freshwater fish head orientation and to snout the fish head to fish back line for lo-
cating datum.To determine the shear force,the important factors affecting the shear effect of freshwater
fish head-cutting including fish refrigerating time, the sliding cutting angle, placement of fish were stud-
ied with the orthogonal experiment.Results showed that the optimal condition for freshwater fish head-
cutting was that fish was horizontally placed after 6 h frozen.The thickness of curved cutting knife used
is 2.0 mm.At this time to has The minimum shear force of head-cutting was 186.7 N under the optimal
condition. The surface level of fish head-cutting was smooth. There was no obvious defect of fish flesh
with head-cutting.
Keywords Hypophthalmichthys molitrix ; head cutting; mechanical characteristics; curved blade;
sliding cut
(FTAER B L)





