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Abstract: [ Objective | To provide data support for the design of Camellia oleifera flower shearing and
picking device by analyzing blade thickness, blade angel and shearing speed. [ Method | With the Camellia
oleifera of “Changlin” series as the test object, the material characteristics of Camellia oleifera flowers and
peduncles, the thickness of the blade, the blade angle and the shearing speed of the blade were analyzed as the
test factors, and the shearing mechanics test of the Camellia oleifera peduncle was carried out by the texture
analyzer.The three—factor three—level orthogonal test was carried out with the thickness of the blade, the blade
angle and the shear speed as the test factors, and the shearing force and shearing work as the evaluation indexes.
The Design—Expert software was used to optimize the parameters of the test factors and obtain the optimal
combination of parameters of each factor. [ Result] Under different shearing speed conditions, the “shearing
force—displacement” curve of Camellia oleifera peduncle was obtained, and the “shearing force—displacement”
curve was mainly divided into four stages: I slowly increasing, II. rising, III. fluctuating and IV rapidly
decreasing, and the shearing force peak appeared in stage Il and III. The results showed that the main and
secondary order of the influence of various factors on the shearing force of Camellia oleifera peduncle is blade
angle, blade thickness and shearing rate. The order of influence on shearing work is blade thickness, blade
angle, and shear rate. Comprehensive analysis shows that the optimal combination of parameters is as follows :
the blade thickness is 0.5 mm, the blade angle is 30°, the shearing speed is 88.4 mm/min, the shearing force of
Camellia oleifera picking is 4.6 N, and the shearing power is 11.32 mJ, which is the most suitable for Camellia
oleifera flower picking.[ Conclusion | The results of this study can provide a theoretical basis and data support
for the design of key components and R&D of Camellia oleifera flower shearing and picking device.
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Fig.1 Structure of Camellia oleifera
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Fig.2  The growth process of Camellia oleifera
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Fig.11  Cross—section of Camellia oleifera peduncle Fig.12  Microstructure of cross—section of Camellia oleifera peduncle
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Tab.1 Single factor experiment level table
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Tab.2 Table of experimental factor levels
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Level Bladethickness Bladeedgeangle Loadingrate
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Tab.3 Orthogonal experimental results of Camellia oleifera stalk cutting

x3

SR YIE R IR 45 R

= [N Factor P48 Evaluationindexes
Test number A/mm BI(%) C/(mm-min™") FIN W/m]J
1 0.3 15 90 14.5 27.64
2 0.9 15 90 18.9 36.69
3 0.3 45 90 21 37.14
4 0.9 45 90 37.7 68.15
5 0.3 30 60 17.9 36.27
6 0.9 30 60 25 45.08
7 0.3 30 120 16.5 38.26
8 0.9 30 120 27.7 60.50
9 0.6 15 60 19.9 36.73
10 0.6 45 60 25.5 39.08
11 0.6 15 120 18.7 39.68
12 0.6 45 120 34.8 58.43
13 0.6 30 90 3.6 8.47
14 0.6 30 90 4.6 11.33
15 0.6 30 90 4.8 9.90
16 0.6 30 90 8.8 18.07
17 0.6 30 90 9.1 15.74
ARTIRIREE B RTIR I, C RS YT EE .
A'is the blade thickness, B is the blade corners, C is the shear rate.
x4 FYIAZREHAEIEFEREAFTEDH
Tab.4 Variance analysis of quadratic regression mode of shearforce
UE-E 3 S5 A ¥7 FIE P1H B
Source of variation Square sum Df Mean square F value P value Significance
5 Model 1587.74 9 176.42 35.46 <0.000 1 ok
A 194.05 1 194.05 39.00 0.000 4 ok
B 276.13 1 276.13 55.50 0.000 1 ok
C 11.05 1 11.05 2.22 0.1799
AB 37.82 1 37.82 7.60 0.028 2 *
AC 4.20 1 4.20 0.844 7 0.388 6
BC 27.56 1 27.56 5.54 0.050 8
A 203.23 1 203.23 40.85 0.000 4 o
B 412.47 1 412.47 82.90 <0.000 1 ok
o 314.86 1 314.86 63.28 <0.000 1 ok
5% 7% Residual 34.83 7 4.98
JAUTT Lack of fit 8.38 3 2.79 0.422'5 0.747 5
4lii% 22 Pure error 26.45 4 6.61
JLR 2 Cor total 1622.57 16

o JORM L (P<0.01) , “*” %77 i (P<0.05) .

“#x”indicates extremely significant correlation (P<0.01)and"*”indicates significant correlation(P<0.05).
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AERE BTy WG i 5 m, Hoh 7] IR A 500 e 7168 BASHAEH (AB) X8y UI T wigmi i3 . SR A
B EWHZE (P>0.05) , 8885013 W5 ] K 9148 B JT K TR EE A BT Y ¢ =R /Y k£ 50 [ 15
T
W = 1270 + 8.894 + 7.76B + 4.96C + 5.49AB + 15.63A> + 14.08B> + 16.70C> (5)
KOS H W HhBTIL , m).
F5 HYIHTRESTAERERE T ES T

Tab.5 Variance analysis of quadratic regression mode of shear work

Ji 22K IR RV H ¥y WAH P{E 2
Source of variation Square sum Df Mean square W vale P vale Significance
7 Model 4935.08 9 548.34 29.96 <0.000 1 ok
A 632.08 1 632.08 34.53 0.000 6 L
B 481.43 1 481.43 26.30 0.001 4 e
C 197.11 1 197.11 10.77 0.013 5 *
AB 120.56 1 120.56 6.59 0.037 2 o
AC 45.09 1 45.09 2.46 0.160 5
BC 67.24 1 67.24 3.67 0.096 8
A 1027.99 1 1027.99 56.16 0.000 1 Lk
B 834.45 1 834.45 45.59 0.000 3 L
c 117431 1 117431 64.16 <0.000 1 Lk
52 Residual 128.13 7 18.30
JAUI Lack of fit 62.44 3 20.81 1.27 0.398 2
4li% % Pure error 65.69 4 16.42
S RZE Cor total 5063.21 16

" FORM I (P<0.01) , " o k2 (P<0.05) .

“#%”indicates extremely significant correlation(P<0.01)and“*”indicates significant correlation(P<0.05).
3.4 v vl & T

KBTI R R EE A T 14 B BT YV BE C X BT Y] ) F ST )T W S e R, 25 ) (] U AR R
F S A 1T P G P 18 PR

S | —
0096968020, 205.
St A

o x

KB N
Maximum shearing force
B L) 2y fmd
Shearing work

© angpy
(a) AB 3 HAERIXT 81 7 6 g g 1o (b) AB 22 HAEFHXT 8471 5y ) 17 iy 1
(a) Response surface of AB interaction to the shear force (b) Response surface of AB interaction to the shear work

18 22 HALN 3D M v fif 1

Fig.18 Interaction 3D response surface
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(1) 5957 7w 17 i 18T 43 A7 o 24 85 VIR B € [ 5 76 0 7K F- (€=60 mm/min) B, JJ KRB A 51 R 71
1 B A H AR (AB) XF 8591 3 F 0952w i 8] 18a i /s o 4TI IEEA — &, JI - 911 BAE 15°~27°
WF, 851 ) FREE ) R 71 fa B W 3G R0/ 5 24 00 e ) ffi BAE 27°~45° 1, 8511 ) F R 4E J) v 71 #8 B 1
B RMIHG K524 0 IR JE ATE 0.6~0.8 mm I, e /NBYY) ) Fo 3.6 No 41 71 B—3E , JI IR A
40.3~0.6 mm B, BY ) ) F R 7] R JREBE A S R0/ 5 24 J0 B R JE A8 0.6~0.9 mm B, 55 8] ) F B
F TRy TR A BSR4 J1 F T1 48 B g 21°~33 W), fe/NGT Y1 Jy F Al g 4.6N . ph o o7 iy i w2
Y] ) IR JI R 7168 B 7 AR AR W 6 0T R TR A Dy 1 A8 A 12, J0 R 0 ff B X85 Y1 7 F 52
M ZE L ) IR A 3

(2) By shyme )5 th 4347 o 24 BT HIE R C [ 2 7E 0 7K (€=60 mm/min) i, J1 FJEREA 571 1 91 £ B
(38 BAEFIXS B V1) W2 ma an ] 18b s o M) R IEEEA —E , J1 i T BFE 15°~27° 15, 35 9] ) Wi
&R 140 BRI ;25 ) R J1 66 BAE 277 ~45° B, 851D W R T) R 71461 B i35 KM R 5 2470
F R ATE0.6~0.8 mm B, W, A3k 8.47 m]. 4] K JIf B—& , JIFJE B A 7 0.3~0.6 mm i, 5] T W
Bt 2 T A JEE R B R /N 5 24 T R JEEJE A 4 0.6~0.9 mm INF, BT W B 25 77 A JEEJRE 34 R T 44 5 24 7T
T B R 21°~33 B I ASAEAE W, 7T 3599 m) . p W 1o 1 16T P 280, e AS AR A BT DI T s 45 0 R T 1) A8 Ak
B IR TT 7 I A0 5 ) 2 AR A0, 70 JELBE X B U1 s e L T B 1 R
3.5 AEArAL

AR A AL A R A 2 B A TAES AL, 12 H Design—Expert /X 1A 2 A4 [ 945 AU 47 24
WHBRR . RAFAEAT, BLARUE BT V) 7 fe/ s FFRAE DL IRt LM FER /D B BT I . BRIL , 3% H b e R
e /NGT U RS /NS YD) AR AL AR S E S50 T R R AN 0.52 mm  J) 71 B 26.5° B VI €
7 88.28 mm/min, WA, B /NES Y 1 F 473 N, /NI W 41 10.61 mJ. MRIRAEASSE 5 % 01 F &
FEABEN 0.5 mm, HoA S5 A FROOR ARG, DAL SEEE A - T )R A 0.5 mm  J] Jr J1 1 By
26.67° B UIEEE C 4 88.41 mm/min, WA, e/NBTYI ) F, o0 4.73 N, /NI W, 28 10.74 m) . A7 (8
SERRAE =T 6 T R ) U R 30° IR IR IS 9 TAES 40, 47 3 kR RS, A Bl i/ Ny DI h F
H74.6 N, /NS UITh W, R 11.32 m], iR 5645 50 5 B AL 245 SR — 5

4 & it

ABIFSE i S A AR BT ) 2 R, S b 1 B DI A AR R 5 U0 g BT YN ThE ) SRS )
AABi N UR2IBT AN iR S

A AETE ST U] - RERRAE . A AERE BT U) 1 -7 RS th 2 =200 4 DB B« 159 U1 ) G248 14 hin By
Bt 55Uy 20w B TFRy B I BT U) 3 3 sl B A IV 55 8] 77 208 R RERY B, Horp 55 5 7 E 1 BESE 1T
FILB B o 38 8 43 i A AE AR DD TR ZH 2R 4548 2 B0, B85 U1 07 5 A6 AT 20 2 200 Bf e SR B ROR B 28 &% 17 O,
AR 2L 2P 20 R R R B3R e, B U] R

K H T Box—Behnken i 56 3% 1 i LA T IEAC IS, X il 45 ik A7 0 . IR R Won, T R 71 A
BXTEY Y7 Fgim i 2 PN 52 =T ) R J1 M8 B 1 R A RS YIS C 5 7 )RR A X 55 Y1 1)
WS 0 2, DRI ZR S e F2 e Ry 0 R JEEEE A T e 70 # B RS E C

iz Ffl Design—Expert £ {4 X g0 45 ki Z o mH LG S 8RS B G TR RE 0.5 mm J] K
J144130° By U)3H E 88.41 mm/min I, BY L] )R 4.6 N BT YT 0y 11.32 m). WF5E4 2R 0] 8y D) =028 fE 2
SR gk B BT A AR AL B K B R B S8

Brigh : VO A MO R IR ST T I H (YCYJZX(2023)231 5) [R5 ASBFSE 44T 1 9E Bl , TS0
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