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Fig. 1. Chart of co-operation of fruit of tomato 

with hard flat  deformers : 1 – is a fruit; 

2 –  deformer ; 3 – is an underlayment 
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Fig. 3. Chart of ladening of model body 
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contour of fruit of tomato 



118

-

 ( ) ,

-

k .

-

 ( . 5), -

,

-

. -

, ,

, -

.

. 5 
cuRR

,

 – 

. -

-

-

3 . ,  ( . 3), 

« » , -

3 = 0.

. 5. 
cuRR -

( )  (

)

Fig. 5. Right overhead part 
cuRR  of free con-

tour of the loaded model body before and after 

(fat continuous line) a ladening 

.

-

, ,

,

 — , ,

. - ,

, , - , ,

 « » – -

.

 (
cuRR . 5) -

. -

. -

-

, -

,

,

-

,

.

1. Chakrabarty J. 2006. Theory of Plasticity. –

 [third edition] – Oxford: Butterworth-

Heinemann is an imprint of Elsevier. – 896. 

2. Chausov N., Vil'demann V., Pilipenko A. 

2012. Modelirovanie povedenija plasticheskih 

materialov pri slozhnyh nagruzkah. Motrol. Mo-

toryzacja i energetyka rolnictwa, – Lublin, – 

Tom 14, 3,  191 - 199. 

3. Hill R. 1998. The Mathematical Theory of 

Plasticity. – Oxford : Oxford University Press. –

 355. 

4. Jones R. M. 2009. Deformation Theory of 

Plasticity.  – Blacksburg: Bull Ridge Publishing, 

– 640. 

5. Mel'nik V. I. Cyganenko M. A. 2005. Plody 

tomatov kak plasticheskoe telo.  Mehan zac ja 

s l's'kogospodars'kogo virobnictva: V snik 

Hark vs'kogo nac onal'nogo tehn chnogo

un versitetu s l's'kogo gospodarstva m. Petra 

Vasilenka. Vipusk 41, - Hark v: Vidavnictvo 

SPDFO Chervjak V. E., - 283 - 299. 

6. Melnik V. I. 1996. On connection between 

the plane limiting equilibrium problem for a 

non-ideally coherent medium and the plasticity 

theory. Functional materials. Vol. 3. No. 4. –

 566 - 570. 

7. Mel'nik V. I. 2000. Tehnologicheskie zadachi 

povyshenija vibrotermostojkosti kristallicheskih 

scintilljacionnyh detektorov. avtoref. dis. na 



119

soiskanie nauchn. stepeni kand. tehn. Nauk. – 

Har'kov, – 20. 

8. Mel'nik V. I. 2001. Preobrazovanie nezavi-

simyh peremennyh po harakteristicheskomu 

resheniju giperbolicheskih kvazilinejnyh sistem 

dvuh uravnenij. V snik Nac onal'nogo

tehn chnogo un versitetu «Hark vs'kij 

pol tehn chnij nstitut». Zb rnik naukovih prac'. 

Tematichnij vipusk: Dinam ka i m cn st'

mashin. – Hark v: NTU «HPI»,  25. 118 -

 125. 

9. Mel'nik V. I. 2002. Sootnoshenija na dekar-

tovyh koordinatah dlja uslovij predel'nogo rav-

novesija ideal'no svjaznoj sredy. V brac ja v 

tehn c  ta tehnolog jah. 3(24). 72 - 81. 

10. Mel'nik V. I. 2003. Uplotnenie ideal'no-

svjaznoj sredy mezhdu parallel'nymi verti-

kal'nymi stenkami – vyvod osnovnyh uravnenij. 

V brac ja v tehn c  ta tehnolog jah. – –  6(32), 

68 - 76. 

11. Mel'nik V. I. 2004. Uplotnenie ideal'no-

svjaznoj sredy mezhdu parallel'nymi verti-

kal'nymi stenkami – analiz granichnyh uslovij i 

algoritm rascheta. V brac ja v tehn c  ta 

tehnolog jah.  4(36), 81 - 90. 

12. Mel'nik V. I. 2006. Uplotnenie ideal'no-

svjaznoj sredy mezhdu parallel'nymi verti-

kal'nymi stenkami – postroenie setki linij 

skol'zhenija. V brac ja v tehn c  ta tehnolog jah.

 1(43). 79 - 86. 

13. Mel'nik V. I. 2005. K voprosu o znakah ka-

satel'nyh naprjazhenij. Mehan zac ja s l's'kogo-

spodars'kogo virobnictva : V snik Hark vs'kogo

nac onal'nogo tehn chnogo un versitetu 

s l's'kogo gospodarstva m. Petra Vasilenka. 

Vipusk 41, Hark v : Vidavnictvo SPDFO 

Chervjak V. E., - 259 - 264. 

14. Mel'nik V. I. 2006. Predel'noe ravnovesie 

sploshnyh neuprugih sred. Monografija – 

Har'kov : Izdatel'stvo KP «Tipografija  13», – 

367.

15. Mel'nik V. I. 2012. Predel'noe ravnovesie 

svjaznyh i sypuchih sred: Monografija. –

 Saarbrücken: LAP LAMBERT Academic Pub-

lishing, – 357. 

16. Osakada K. 2010. History of plasticity and 

metal forming analysis. Journal of Materials 

Processing Tech. Vol. 210. Issue 11. 1436 -

 1454 

17. Popov A., Butakov B., Marchenko D. 2011. 

Determination of the tensely-deformed state of 

bodies at their pin cooperation. Motrol. Motory-

zacja i energetyka rolnictwa. Lublin, – Tom 

13A. – 13-24. 

18. Vasilenko P. M. 1950. K teorii kachenija 

kolesa so seldom. Sel'hozmashina. 9 –11 - 14. 

19. Vasilenko G. A. 1950. Do teor  s l's'kogos-

podars'kih kotk v.  Trudi Laborator  mashino-

buduvannja ta problem s l's'kogospodars'ko .

mehan ki. – K. : Vid-vo AN URSR, T. 1. 64 -

 99. 

20. Vasilenko P. M. 1996. Vvedenie v zemle-

del'cheskuju mehaniku. – K.: S l'gosposv ta, – 

252.

MATHEMATICAL SIMULATION OF THE 

TENSE STATE OF FRUIT OF TOMATO 

AT VERTICAL SQUEEZING  

Summary. The aim is to study the mechan-

isms of damage to tomato fruits during transpor-

tation and storage. The methods of the theory of 

plasticity and limit equilibrium of continuous 

media. Tomato fruits are regarded as spherical 

body modeling, consisting of the continuous 

medium is characterized by specific weight of 

plastic and a constant external friction. In this 

problem the model body is rigid, flat on a hori-

zontal surface and is pressed against it in the 

same warp. In this study the state of stress and 

deformation of the model of the body. 

Key words: tomato fruit, plasticity, contact 

patch, stress, strain, interaction, a quasi-linear 

system of equations of hyperbolic type, charac-

teristics, value, the derivative. 


