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Design of Folding Detection Device for Dairy Flexible
Straw
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Abstract: Before the milk is packaged and circulated to the market, the mechanical properties of the straw equipped
with it will be tested, such as fragility and folding resistance. However, at present, all dairy factories use manual methods
to detect the fragility and folding resistance of straws, which has a series of problems such as heavy workload of quality
inspectors, low detection efficiency and insufficient accuracy of detection results. In order to solve the above problems,
this paper designs a semi-automatic straw detection device, which uses the rotation of straw fixing parts to realize the
simultaneous adjustment and pressing of the angles of multiple straws, and moves multiple straws to the folding bottom
plate for bending by operating the moving base, so as to realize the simultaneous fixed detection of multiple straws.
Compared with the existing manual detection, the device has higher detection accuracy and better standard stability,
which improves the detection efficiency and can better solve the problems existing in the current manual detection of
straws. The test results show that the device can effectively reduce the workload of quality inspectors and improve the
detection accuracy. Therefore, the design of straw folding detection device is feasible.

Keywords: Straw; Straw Detection; Folding Resistance Testing; Detection Device; Semi-automatic Detection

“EAEMEE T Eih, 1203739412@qg.com
YsAs B 11 2023-06-26; 252 H #1: 2023-08-14; {12k Hi kR H #: 2023-08-29 http:/Avww.mechscieng.com


http://dx.doi.org/10.57237/j.mse.2023.02.002

BB 5 T8 2023, 2(2): 23-28 24

1 58

H 20 {28 50 ALK, BRME DL EERT K.
LA G AR L, #0 Z BA T Tl A4z
L] [FR, BRHRREERRE . 5T ek E
T SR RO N H AR T A T B 1 — B
(210 W A v Lo L LA R BRI 2 i 2 —
SHARM BRAE OB . REARRRE . BRI
B M, BRI R E RN . et K
AT Ty R R A 2 N R AR R [3]. Kk, SR
J5 R TR S B AL T DR, B2 A P AR AR
B ABEYORE B T

WA 2R R LA R B, P SR )
H 75 Ge il O AL . HERL PR 3 BRHE H AR
PR KA AR R S5 R TR A K S R A
ERRLRURL, R RN KGR E REE. f5H K
(1A, B0 L i i BRI A B ), 2 LP
SO AR AT PR AN OK AR S R GE[4]. mR H 2™
HA RN e A, PR 5 E R KT R
YAl sy Gy G4 . IRBBORA GG, L%
BHAOGE 5] AR EERAESIFEL, 2021 Fe2EH
A A v AT b AT S, T SRR A R
MR T 06 1] T AR A R A L AR IR S5 P ORI A A T [6]
{LENEElS RS ol S e B S R A Sl ES T Tl o
SHE SR IR AT T A L AT M T RS AE T

IEEK, HPRLRCE B AL BE A = F S AT
A A FE i SE N ZE [ o B 5 Bl Sk, 2019 AR
B SRR 1 7 B T 460 2R, e NH &
30 MR[7]. WEAF VAR EEH N, A
ORI B e ok 1R, g0 17 & (14 B
DB, — A e R PR TR A AT DA 4 15 2 A
N AN FR AT T3 . B H I AE T AR R
FEAE AR T BR300 2 B A AN Tinf 3 5 Jot 2 1) e [8] »
NIRRT AR, £ ERE L
i) 55 T 2t 28 X dh BB RE , 53T Al R 2R At .
PR, A8 0 2 H i L TS % B AT B
R TR A S5 o A 2 A Y

I A ] R 2D o WRCE B 15 i A VAR DN 1 B 3
B, B Py 2L Aok TR B 5 W S AT
PEAS I R 2B N T T s i i 7 0. HagfEid s
AEBIE 2% . AR HRS R A Bk, A
W FURR Y8 B 5 B P 5 T PR AL I ) T2 2,
T —FCE BRI E A DUYIR A R A

MR EREHERE, WD AN 557 Bl i, Y
PNT A, Ry 4 B 2 0 R il e 24 AT
T

2 MEIF BN E TIEFRE

WRAE N S S AT (TR T EAL TR F45)
XHRCE T TN PE RERRE I ZER, S50 XSk
DRI B  J 2 A JE B, BRI E R HT S A, I
AR e AL BT SR AN SE R ik, B SR AE.
PSRN AN 71 U AN R R LT W 7 5 5
BIHUBAS I ) A2 5

2.1 REFENUEHERR

WA E TR R AL JEAHI
PR TR e A F A . B 1-1E 9 TR
IR E ot S VA (N2 A VIR =] IS B SR E RN B N 03]
AN IR T «

(1) JRPEE 1, AMREPT SRS, IR 4

A 2em w T AKCE AL 2.

(2) JRARAAE 3, HIACIEAE IEIRAR 4 (K>
B 24*13cm) Flfii AR 5 (K*FE 20*28cm)
PR, WAL TR 12 b, SIS

(3) IEAHIK 6, SIRARALLE 3 AL & 0 EAT
Ef. HEGH 7. K&K 8. E&FH 9.
ST 10 k. B A7503E 10 = 5.0cm W E
EEA TN 9 5 A8 7 Z 8], BAER K& F
W 9 fEE A 10 M E AL T E AL,

(4) $5FF1F 11, K 18cm, Z23EE A 3 2 |,
ST IR AR 5 AHEC S 6 A AT S 9T o G —
PR R HERSE 12 AR 13,

(5) M A 14, I ERE 15, FBB)EE 16,
ZIRE B EAE 17 29041 18, vi% 19, A
FEVANIE 20 LAKIEFF 21 LA FEAG I FE A
2 B A R VR, AR BN e
RS I B o R ANFL 18 SR RS AT B,
R BERD T, TEAR AR FE H ARAIE T R A %2
RemtEtt. MBI 20 QAR5 U R 1M
A 2%, 1 2k A RCIN BT  f 90180
RN ZI P, B ORASI A TR A6 12

http://www.mechscieng.com



25 TEl . PSR T TR S B Wit
6 6
14
3
1 i __,,_11

‘ =

1 2

I A (0 R e I/ /
4

Figure 1 Schematic diagram of front view structure of straw bender
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Figure 5 Schematic diagram of three-dimensional structure of
bottom plate assembly in straw bender
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Figure 6 Schematic diagram of installation structure of middle bar
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Figure 2 Schematic diagram of side structure of straw bender in straw bender
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Figure 3 Schematic diagram of top view structure of straw bender assembly in straw bender
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Figure 4 Schematic diagram of front view structure of crimping Figure 8 Schematic diagram of installation structure of straw fixing
mechanism in straw bender piece in straw bender
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Figure 9 Schematic diagram of three-dimensional structure of base
in straw bender
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Figure 10 Straw bender working step 1
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Figure 11 Straw bender working step 2
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Table 1 Results of manual detection
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Table 2 Comparison of measurement results of various indexes of
straw by manual and straw bender
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