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Abstract

Aiming at the problem that strawberries are prone to impact damage caused by collision in the
process of picking and processing, this paper takes the fall height and contact material as test fac-
tors, the impact energy loss value and damage volume under the condition of strawberry fall colli-
sion as the evaluation index of fruit impact damage, and adopts the drop collision test and
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high-speed camera method. The motion information of strawberry falling and impact process was
recorded, the impact energy loss value and damage volume were calculated, and the influence of
impact factors on the impact damage characteristics of strawberry during picking and processing
was studied. The results show that there is a significant correlation between drop height, contact
material and impact energy loss and damage. The impact energy loss and damage degree of con-
tact material is the largest, followed by falling height. When the buffering properties of contact
materials increase, the impact energy loss and damage decrease significantly, showing a negative
correlation, while the drop height increases, showing a positive correlation. This study provides
guidance for the design of strawberry picking and processing equipment.
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Figure 1. Drop impact test device for strawberry
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Figure 2. Flow chart of strawberry drop impact test
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Figure 3. Determination of damaged area in strawberry
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Table 1. Factors and levels of strawberry impact test
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Figure 4. The process of strawberry drop collision
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Figure 5. Impact energy loss values of strawberry under different
test conditions
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Figure 6. Damage volume of strawberry under different test conditions

6. EHNEIRIFMH TRHERN R G R

3.2. HMBIEFRSH
6 NE BB AR B VE R LR . B IEIRT R, AN[RIHER AR RR SR A T 52 453 0 A AR B kv v

DOI: 10.12677/ms.2023.134040 356 PR R


https://doi.org/10.12677/ms.2023.134040

TR 45

FERI RS, WBTIARBNEAE RG> AR > IR > FLBS 4Rk > EPE Ao AR
ARHR MR 3 AL AR A AR S kv 2RSS R o EEBC LB AR EPE W IR 251 T I
REAE R, (LRSS BRI EPE YRR (K2 i BCR BIARE T BUBS 4R, BRVE i KT 0.78 m A L
PR B G2 i BORMBZE AL T EPE IR, 455151 5 K%, EPE MR ph i RESRFERE R v = L HE A 2
LEPEARLL,  BLBSARHR 1A ol BEASURE B RV et L O I MR SE 0 KR R/ BRVE R BEK T 0.60 m J& 9 3 i el
POREAE 2 22 B kv v LR TR ) XUl B PR SRt A RAR LA, AEVDRE AT B R AE PRIE RS Bl RiEJ 1Y
A g T 3 FH PUAS AR A DB AR R BT -

4. &g

AT T AL R SR A SN T R B R A v o REAR AR AR D O RE M A 3R, 4B T R i 4 AL
B BT AT RERBERAE R G, 0 R SRR I SRR AN RV 5 B SR A B R AR A T
MG AR, THRIF BN R 20 T R4 (0 el BEASURB AR S AR D AR AR, Wt 7 s e 4 0 R (1 AR Ak
FMFEMAA R . SRR b o REARRE S B 05 (R AR P B R e LG NI I, AR AR AR
JER 3 0 (RIS AR S R e R MR R R, RV T LB/ BPE AR ) G2 b RCR AL T LA 4R
B, TRV i BE RO AR B o B 2 P i AR ORI 15207 5 b il BEBURB TR AR B B DA OGSO 78 9
R IR T2 R (Bl 45 st v T SR Ak A

&E 3k

[1] An, X, Liu, H., Fadiji, T., et al. (2022) Prediction of the Temperature Sensitivity of Strawberry Drop Damage Using
Dynamic Finite Element Method. Postharvest Biology and Technology, 190, Article No. 111939.
https://doi.org/10.1016/j.postharvbio.2022.111939

[2] Aliasgarian, S., et al. (2015) Mechanical Damage of Strawberry during Harvest and Postharvest Operations. Acta
Technologica Agriculturae, 18, 1-5. https://doi.org/10.1515/ata-2015-0001

[3] MRoc4, & W, & RIE, ZEE 0 B 5 BRI RT L (0], AR AR, 1990(1): 75-82.

(4] B, UM, BB, MU, SFARE. AR R M PR O AR ). B Al Tk B, 2015, 36(23):
272-275+305.

[5] FRZAD, B4R, S84, &% BA RSO L]. R TSR, 1997(4): 238-239.

[6] Oztekin, Y.B. and Giingér, B. (2020) Determining Impact Bruising Thresholds of Peaches Using Electronic Fruit. Scientia
Horticulturae, 262, Article No. 109046. https://doi.org/10.1016/j.scienta.2019.109046

[7] Schoorl, D. and Holt, J.E. (1980) Bruise Resistance Measurements in Apples. Journal of Texture Studies, 11, 389-394.
https://doi.org/10.1111/§.1745-4603.1980.tb01317.x

[8] Celik, H.K. (2017) Determination of Bruise Susceptibility of Pears (Ankara Variety) to Impact Load by Means of
FEM-Based Explicit Dynamics Simulation. Postharvest Biology and Technology, 128, 83-97.
https://doi.org/10.1016/j.postharvbio.2017.01.015

[9] Hussein, Z., Fawole, O.A. and Opara, U.L. (2019) Bruise Damage Susceptibility of Pomegranates (Punica granatum,
L.) and Impact on Fruit Physiological Response during Short Term Storage. Scientia Horticulturae, 246, 664-674.
https://doi.org/10.1016/j.scienta.2018.11.026

[10] Du, D., Wang, B., Wang, J., et al. (2019) Prediction of Bruise Susceptibility of Harvested Kiwifruit (4ctinidia chinen-
sis) Using Finite Element Method. Postharvest Biology and Technology, 152, 36-44.
https://doi.org/10.1016/j.postharvbio.2019.02.013

[11] Stropek, Z. and Gotacki, K. (2020) Bruise Susceptibility and Energy Dissipation Analysis in Pears under Impact
Loading Conditions. Postharvest Biology and Technology, 163, Article No. 111120.
https://doi.org/10.1016/j.postharvbio.2020.111120

[12] S&BUER, X3, TH#, ¥&E, W, k2. R &6 8005 R 8 & B 005 52 i 52 (0], B sk AL,
2022(6): 32-35+48.

DOI: 10.12677/ms.2023.134040 357 PR R


https://doi.org/10.12677/ms.2023.134040
https://doi.org/10.1016/j.postharvbio.2022.111939
https://doi.org/10.1515/ata-2015-0001
https://doi.org/10.1016/j.scienta.2019.109046
https://doi.org/10.1111/j.1745-4603.1980.tb01317.x
https://doi.org/10.1016/j.postharvbio.2017.01.015
https://doi.org/10.1016/j.scienta.2018.11.026
https://doi.org/10.1016/j.postharvbio.2019.02.013
https://doi.org/10.1016/j.postharvbio.2020.111120

	基于跌落碰撞试验的草莓冲击损伤特性分析
	摘  要
	关键词
	Impact Damage Characteristics of Strawberry Based on Drop Impact Test
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 试验材料
	2.2. 仪器与设备
	2.3. 跌落碰撞试验
	2.4. 试验设计

	3. 结果与分析
	3.1. 冲击能损耗分析
	3.2. 损伤体积分析

	4. 结论
	参考文献

