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Design of multi-station rotary capping machine

for filling beverage packaging
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Abstract: Firstly., according to the production process of liquid
filling products, the overall structure and main parameters of the
multi-station rotary capping machine are designed, and the as-
sembly drawing is drawn. Then, the contour curve of the cylin-
drical CAM of the capping machine is designed through calcula-
tion, and the curve is optimized by using the quintic polynomial
fitting. Finally, the three-dimensional solid model of the CAM is
established in Solidwork. The results show that the actual pro-
duction efficiency of the multi-station rotary capping machine can
reach 14 000 bottles per hour, the operation is stable at high
speed, and the noise generated by the machine is relatively small,
which meets the requirements.
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Figure 1  General structural layout
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Figure 2 Assembly drawing of capping actuator
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Figure 3 3D model of capping actuator
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Figure 4 Structural diagram of capping
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Table 1 Main design parameters of capping machine
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Figure 5 Cam curve
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Figure 6 Cylindrical CAM
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comparison diagram
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Table 2 Measured contrast of noise dB
Bk M%ﬂiﬂiﬂ] Tﬂ%ETi@ Sl
M 7 (i W 75 (]
1 85.3 76.8 8.5
2 84.1 77.2 6.9
3 85.1 77.4 7.7
4 84.9 76.7 8.2
5 85.4 77.1 8.3
6 84.7 76.8 7.9




&M | Vol.37, No.2

R/ 6~9 dB, B 7E 85 dB AR, 136 B T ¥k £ 5 =X 4
G I W E LA BT B 32 B AR I AR Bl el BN

BATEMNREE SR ER,
4 énllg
BT T — 3K 14 3k 2 T4 101 5% X 35 9L, He 4R 7= fig

F1Af 35 14 000 /b, 42 &5 T BE 55 B ARG AR TR AR R TR
WK 2 T2 AL 1 T A A B 0 AT O Ak BN TiE
BLIE A7 B b g W7 Ao i . R BAE AR R Z AL,
40 5 N T8 4 i 5 Sk A5 1 A AT aE P A O A A 2R
77 DR R T A A R WL AL LIS 2 O R R R ok Bl
T

S 3% 3k

1] s REER RSN ERm] a2, 2020(4),
88-89.

(2] BRIETE, a5, WA, S Uk il 2 R A B AR vl
WF5ELT]. fus T/, 2018, 36(2): 51-53.

(3] #igr, B, B, Mk HL e dEpmsitl)]. miT
. 2016, 37(7): 96-98, 106.

[4T HAREL, FHIKZF. BEEE RAK & R I
Gl 2019, 40(12); 225-227.

(5] sz, Tl 2 azhREABER0] BT, 2002
(2): 42-43.

fEABREEMD] &

W BE.STHmEXERRHSERSZNIZT

(6] FhFIE. KRR, EFM. XG-12 2 [ 3 [0 5% 2 i 25 LAY i
PRI PR B AR 2= B 2 4R CH AR BL 22 MO » 2008(1) : 87-89.
[7] Ak, AP0, TS, 5. 2 00X 004 1 70 e 35 B ™ 56 i 46
Bt g 5 R A LT, B 5 HLAR, 2018, 34(6): 75-

80, 151.

(8] 2=+, ide, WA, . 4% LI A & 5 40 s R iy it
540000, & 5P, 2020, 36(1): 131-135.

L) sk, AL mmBEHLIMIL I TR AR R,
2003; 160-165.

[10] = -fde. —Fhim A 35 2 55 25 5 58 36 AL M B30I 1. Hles
AR . 2007(4): 30-32.

[11] e 58, J8 5598, e o5 HLIE 7 Sk E AR G 9 & & 19 BOTHR
WL R T 5 & ALK, 2000(1) : 21-22.

[12] X0, 250, BRT. i e 2 HL B 2L et iir e L0 ).
AR, 2012, 31(10); 18, 21.

[13] HRA. PET Wi 5 bl 3 9K 3h & 45 i 3h 4% vk /9 BF 52 I i
HID. P42, P9 Tl K4, 2012, 43-58.

(147 3635, 3883k, T ARM & A& syl s &
i[J]. % TAR, 2017, 38(5) . 13-17.

[15] a7 . BALM% CAD/CAM B 58 FF & Jo 75— v v 14 1
S EEA L PR D] A A8 K, 2016
57-60.

[16] Seam, AR, PR, o (o 2 HLM 56 3 R A AR PRI
fRLI]. HUBEEE . 2020, 42(5): 1 153-1 160,

(k4% 124 T

[10] JAYATUNGA G K, AMARASINGHE B M W P K.
Drying kinetics, quality and moisture diffusivity of spouted
bed dried Sri Lankan black pepper[]J]. Journal of Food En-
gineering, 2019, 263. 38-45.

(1] e . 2k, skEE, & 4R Thash—HRAHE T
LR IERAAL] ] Rl TR, 2014, 30(14):
322-330.

L12] /e kBN, Bf, 55 B2 rP 2 sb— A & T4
WAV 55 [T &l TRk, 2015, 31(6):
282-289.

(137 W%, TN, TREE, . §18 NI 50 20 41 5 5t m $s
HTHRLEPFE]. i, 2009, 34(4): 75-78, 84.

[14] LIU Peng, ARUN S, MIN Zhang, et al. Comparison of three
blanching treatments on the color and anthocyanin level of the
microwave-assisted spouted bed drying of purple flesh sweet po-
tato[ J]. Drying Technology ., 2015, 33(1); 66-71.

(15T EEN . E M. SR, 55w i 3 ko ms 3l R — M 490 i

TG S ReRELT]. B S A EARH . 2018, 37(12) ;
1 299-1 305.

(167 JRZHRL, SCHRD%. M. 4T NBE & IR IR 202 TR ¥ & 00F
gg;ﬁigzﬁm 5P, 2013, 29(1); 157-160.

(177 %R, s AREEL % PIE RS TR T

ST a5 R EE Tk, 2009, 35(6): 96-99.

[187 ray Btk s g pR Py 1 T AR O 19 B AL LD R e
k2, 2008 24-35.

[19] XIscak, #RIK, 22Uk, 4. WighREE BT IrsRI]. LT
R F AR, 2007, 28(6); 11-14.

[20] JAYATUNGA G K, AMARASINGHE B M. Drying kinet-

LT

ics, quality and moisture diffusivity of spouted bed dried sri
lankan black pepper [ J]. Journal of Food Engineering.,
2019, 263. 38-45.

[217] PENG Zheng-biao, DOROODCHI E, LUO Cai-mao, et al.
Influence of void fraction calculation on fidelity of CFD-
DEM simulation of gas-solid bubbling fluidized beds[]].
Aiche Journal, 2014, 60(6): 2 000-2 018.

[22] ®¥. MY, B, 5. MRS A AE & &om Th
N B g LT ] B S HLE, 2013, 29(2) : 218-222.

(23] BLAR . IMERL. TRIHE . 55, Z0AM TR B R AL AR
T R AL &SP, 2016, 32(1) . 217-220.

[24] KHIR R, PAN Z, SALIM A, et al. Moisture diffusivity of
rough rice under infrared radiation drying[J]. LWT-Food
Science and Technology, 2011, 44(4). 1 126-1 132.

[25] HEFE P L05ME 5 500w e 5 T 48 19 B8 20 i Kol 36 BF
FE[DL. Jbnt: s E A K. 2003: 25-29.

[26] NI, PRMG. —FlA RO XUBL A HL G R 7 1[0 . R
J1, 2008(7); 12-15.

129



