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The effects of convey roller’s material and roughness

on the automatic orientation of eggs
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Abstract: To determine the optimum working parameters of the egg
orientation, the influence of convey roller’s material and roughness
on egg’s directional movement was studied. The results showed that
the horizontal deflection angle of the egg was the largest on the alu-
minum alloy roller and the smallest on the nylon roller. Convey
rollers of different materials had no significant influence on the axial
displacement and the guiding distance of guide rod. The surface
roughness of carbon steel roller, aluminum alloy roller and organic
glass roller had few effects on the rolling distance, the effect of nylon
roller on that was relatively obvious. The change of the egg’s side-
slip angle on the nylon roller, the carbon steel roller and the alumi-
num alloy roller was not obvious, but that on the organic glass roller

was relatively obvious. The optimal parameters were determined: the
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material was carbon steel roller, surface roughness was level 2, the
diameter was 40 mm, the spacing was 15 mm, the rotate speed was
70 mm/s and guide rod angle was 30°.

Keywords: materials of convey roller; surface roughness; egg; auto-

matic orientation
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Figure 1 Comprehensive test device of the pointed end

and blunted end
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Figure 3 Test of horizontal deflection angle of eggs
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Table 1

TIRWERKFR
Design parameters of axial movement of

orthogonal test of eggs

KFE AWK BREMEE CEE/mm DEE/ (mm s 1)

1 Rk £/ 5 30
2 BN 2 10 50
3 A% S 15 70
4 HHLIEE 4 20 90

2 BEAERTHELZKBERKER
Table 2 Design parameters of turnover movement of

orthogonal test of eggs

K AMBE BEEHAEEE CHEIPE/mm E S @EFME/C)

1 Rk £ 5 20
2 KW &2 10 30
3 ERE a3 15 10
4 AHLYE 4 20 50
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Figure 5 Effect of convey roller on friction
coefficient of egg
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Figure 6 Effect of convey roller on horizontal deflection

angle of eggs
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Figure 7 Effect of convey roller on axial displacement
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Figure 8 Effect of convey roller on the guiding distance
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Figure 9 Effect of convey roller on rolling distance
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Figure 10 Effect of conveying roller on side-slip angle
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Table 3 The results of orthogonal experiment for axial

movement of eggs

=N Foo R kPR
A B C D
5 EED B/em /O
1 1 1 1 1 1 2.53 44.40
2 3 3 1 2 4 7.86 51.97
3 4 4 1 3 2 6.11 34.64
4 2 2 1 4 3 6.23 55.46
5 2 4 3 2 1 1.54 33.03
6 4 3 2 4 1 1.85 38.27
7 3 2 4 3 1 1.30 31.93
8 1 4 4 4 4 3.51 34.63
9 4 1 4 2 3 2.06 31.65
10 1 3 3 3 3 2.92 36.66
11 2 3 4 1 2 4.53 35.25
12 2 1 2 3 4 6.25 50.08
13 3 1 3 4 2 5.35 38.73
14 3 4 2 1 3 3.79 44.82
15 4 2 3 1 4 4.27 37.38
16 1 2 2 2 2 6.66 12.31

.
i K, 4.64 4.62 4.64 3.75 4.47
[r1)
. Ky 458 4.29 3.52 5.47 3.89
i

K, 3.57 3.74 2.85 5.66 4.02
%

R 1.07 0.88 2.83 3.85 0.58
s K1 39.50 41.22 46.62 36.91 38.27

S Ko 39.38 41.77 43.87 42.15 39.47
fis  Ks 41.86 40.54 36.45 43.52 40.43
¥ K, 35.49 36.78 33.37 37.73 42.14
Gl R 6.37 4.99 13.25 6.61  3.87
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Table 4 The results of orthogonal experiment for overturn

movement of eggs

R7T BEEREBERTESNE

= A B c E F SRt ER BIRE

EE) HEE/em B/em
1 1 1 1 1 1 4.79 14.21
2 3 3 1 2 4 4.64 14.63
3 4 4 1 3 2 4.98 15.49
4 2 2 1 4 3 4.51 13.48
5 2 4 3 2 1 3.82 12.78
6 4 3 2 4 1 4.06 13.67
7 3 2 4 3 1 3.81 12.83
8 1 4 4 4 4 3.84 12.90
9 4 1 4 2 3 3.81 12.60
10 1 3 3 3 3 4.40 12.87
11 2 3 4 1 2 3.99 12.71
12 2 1 2 3 4 3.83 13.82
13 3 1 3 4 2 4.42 13.99
14 3 4 2 1 3 4.64 14.80
15 4 2 3 1 4 4.00 13.32
16 1 2 2 2 2 4.34 14.74

SEK, 4.04 417 4.26 4.34 4.35

Frie Ks; 4.38 4.27 4.16 4.08 4.32
R
s Koo 421 432 3.86 4.43 474

R 0.34 0.45 0.87 0.35 0.59

K, 13.68 13.66 14.45 13.44 13.33
M K, 13.20 13.47 14.26 13.37 13.70

Table 7 Anova table of guiding distance

RN CPHAM ABE ¥or FfH  ®wEE siis
i 0.237 3 0.079  2.281  0.258 0.101
RIMHLAEE  0.058 3 0.019 0.558  0.678  0.024
[A] 1.642 3 0.547 15.808  0.024  0.699
S FF AR 0.305 3 0.102  2.941  0.200  0.130
wmE 0104 0.0 0.045
B 2.346 1.000

®8 BEREBEAESWE

Table 8 Anova table of rolling distance

R FHAM AmE ¥y F  BEM simE
Lo 1.549 3 0.516  9.540  0.048  0.129
FIEHBEEE  0.600 3 0.200  3.696  0.156  0.050
[A] 7.881 3 2.627 48.543  0.005  0.655
S AR 1.835 3 0.612 11.303  0.038  0.153
wE 0.162 3 0054 0.013
B 12.027 1.000

E; K; 14.06 13.59 13.24 13.67 14.24
g Ku 17.64 13.99 12.76 14.23 13.44
R 4.44 052 1.69 0.86 0.91
xRS HEABAFESWE
Table 5 Anova table of axial displacement
BRI PR AWmE By Ffi &S st
4 5 3.239 3 1.080  2.826  0.208  0.051
FE MBS 1.658 3 0.553  1.447  0.384  0.026
IF] B 18.684 3 6.228 16.303  0.023  0.294
ik HE  38.775 3 12.925 33.832  0.008  0.611
wmE 1146 3 o382 0.018
S 63.502 1.000
x6 KEREAFTEZEINE
Table 6 Anova table of horizontal deflection
TSR CFHM AdE B Ff BEME simE
W 5 144.073 3 48.024  5.812  0.091 0.176
FHLEEE  60.974 3 20.325  2.460  0.240  0.075
Ji] FE 461.484 3 153.828 18.615  0.019  0.564
iy 6 126.597 3 42,199 5.107  0.107  0.153
wE 20791 3 s264 0.030
S 817.919 1.000

S i 26 B RN AT A B 5K B IR KT
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S AT A B 45 K T Ta) 25 5% R YR R 0 R 2 L TR O A A
32 gy R AR S 804l & B N6 25 R BIR BE B . é*A%% 4
i B i zﬁJLhLP%ﬁrﬁnIW%%w A,B,C
2.3.5 BUFSCE A RALA AT IR, A iE ZJJ%%
BB E RN AR R E RS B O S 2. AR 40 mm, 7] §E
5 mm. 5% 90 mm/s, FHFEIZ 3 S0 S H0K A Ty i AR L 5
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I F(1.3),
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Table 9 SSR test of axial automation

B Lo 2 T LA FE [ iy 32% T
fibr WEKT
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
. a=0.05 a a a a a a a a a ab be c a b c ¢
S a=0.01 A. A A A A A A A A AB AB B A AB B B
a=0.05 ab a ab b a a a a a a b b a ab b ab
a=0.01 A A A A A A A A A AB AB B A A A A
To1.2.3 4 fREAKF-. NEFRAERRTE 0.05 AP T HILE, 22 57 835 KE FRAURLE 0.01 KT I TR R E.
F 10 BHIEHSHH SSRAER'
Table 10 SSR test of turnover motion
~ L % THI HLBE ] B i 326 P
fibr WFERT
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
a=0.05 a a a a a a a a a b b b a a a a
X a=0.01 A A A A A A A A A AB AB B A A A A
a=0.05 ab a b b ab ab a b a a b b a a a b
M a=0.01 A A A A A A A A A A B B A A A A

To1.2.3.4 ERAKF. NEFERFRRTE 0.05 KF T HEL 225 B3 s RS T RARFRAE 0.01 kP T I 2R 3.

F1l WIEXWER
Table 11 The results of validation test
A iy Mmoo KFWE SEAFER BRE
Bk #/cm i1/ (™ B /em 7 /cm
A;B,Ci Dy 5.79 41.41
A;B;CLE, 4.39 12.77
Ay B, C3 D3 Ey 5.56 36.28 4.56 12.68

GEERIAM I TH.BHESHHAE ABC DM
A:B,CE, WSEs 25 MM | T IEsC e P R,

H 5 ) B AN B O Al T BT L 1 32 3 B B %
R E B WL A RS RGE TR B 7.8 A,
o A 0 4R B SR R 2 T REL B B3 Oy O R R RN S G 25 ol SR
CLI AL L2 IR %0 . 24 4y 5% 56 % 3 8 B S /KO Ml % £ D 8 3¢
KB B 132 2R e M 25 5 21 Ak B I A R W X0 2R ik
T 3% 5 6] 1) T AR K L 32 2l B 9T 32 BEL 7 A8 R il i 6 B8 AR )N
W iE s M AR . 45 A B R S5 5R L H AE fR R  h
70 mm/s, fi kAR BIBE R 15 mm, 5 FF A BE R 307,

XS A1 A A B, Cs Dy Ep HEAT IR UE, 25 WL 3R 11,
VH 4 SR & BT D 5% A 08/ A 48 A5 S AR B L Al
iz shHRE. FHILEEE NS A RERN,

g5 1, 0 26 B IR TAESBOR < ik M R R L 3R
TAHELRE BE 25 % 2 B A2 40 mm . A1 BE N 15 mm 55 3l 28 3
1 70 mm/s DL AT A EE R 30°,
2.4 G ETETE 6 Ab I 5E i b 4 8 S B B R D

HT SOk AT AL PR G BB A 150 mmT LA 2 K il 42
20 57.12 mm", [ g XY B ST bR 02 Bl i A AL 2k
93 mm , il [7] 32 2l fir A B [0 e s 7 2 1l B R0

2o 43 BT TS TR bF Jo A0 A [ 2% ThTHEL IS 8 i 205 SR o, 39 7R

TEAL FE3E 38 Pt Bl 32 Bl A B I A B 7E 4.8 ~5.9 5. %l
T 328 Sl fY INF ] 22 S AN W S o R B PRl B 45 SR Nk 9,10
T A T3 THGAEL R X B s s AR R R .
I MG PR T L B 25 1 e et S — i T R B

3 &k

(1) XETER G &8 LKV % A ek, e e 8 die
JIN S B MR FH A BIL B T A % T AL B EE X KCF i e AR B2 e AN
A8 SCHRLL3 ] B sk AN [ B4 500 i % A 1) 532 Wi R 4 5
e 325 R A R R T AL B X At o 52 % 5 i AN )

(2) WA AL ] — AF BT AS [5) KL AE B2 i % 4R b A0 5 1) 15
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